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Foreword

The FADAWHOD Codex Alimentarius Commission is in the final stages of negotiation of a new
Code of hygienic practice for meat. The Code implies a transition from meat inspection towards
a risk-based approach covering the entire foed chain. The manwal on good practices for the
rmeat industry aims to assist the industry to prepare itself for compliance with the new
regulatary framework, which is expected to come into foroe when the Code i approved in
2005.

Ter help facilitate this tramsition, the Fondation Internationale Carrefour has pravided FAQ
with financial support in the preparation of this manual, FAD wishes to extend its thanks to the
Fondation Internationale Carrefour for supporting this important step in the implementation of
the new Code of Practice for an industry that is growing alobally at an unprecadented rate.

This manual is targeted at the meat industry in developing countries and in emerging
econamies in their endeavour 1o meet the rising quality and safety requirements of both the
export industry and domestic markets, with the increasing participation of large-scale retailers.

Section 1 of the manual deals with the application of risk anabais principles to the meat
sector starting from the point of production, i.e. in the animal population from which the meat
is sourced. Standards and practices in primary producticn are covered in Section 2. Section 3
covers animal identification and Section 4 preduct traceability,

The following section (5) focuses on transport of animals to the slaughter facilities, duly
taking into account growing animal welfare considerations. This is followed by Sections & 7, 8
and 9 ocn ante-mortem inspection; preslasghter handling, stunning and slaughter methods;
past-martem examination; and hygiene, dressing and carcass handling. The sections an stunning
and slaughter methods benefit from the experience gained in the reduction of the rick of BSE
{hovine sp::-ngif-::lrm encephalopathyl, Those on ante- and post-mortem inspection are built an
the substantial historical experience of the glabal meat sector, and are largely docurmented from
FAD resources,

There are sactions on design, facilities and equipment {10} and personal hygiene (11). Section
12 of the manwal describes the implementation of a Hazard Analysis and Critical Control Point
(HACCE] plan for the meat industry. Finally, there s a section (13) on the role of governments
and other regulatory authorsities in meat hygignae,

The manual is prepared in such a way that it can be updated flaxibly once the Code is
adopted by the Codex Commission, &n effort will also be made to incorporate feedback from
the imdustry on the wse of the manual when preparing such updates. It is hoped that the
callaboration initiated betveeen FAD and the private sectar in the preparation ef this manual
will be extended and deepened in this process.

Bome, July 2004

Sarmuel C. Jutzi
Director
Fa0 Animal Froduction and Health Division
digriculture Departmaent
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CODEX ALIMENTARIUS
General principles of
meat hygiene

1. Meat must be safe and suitable for human consumption and all interested
parties including government, industry and consumers have a role in achieving
this outlcome.’

2. The competent authority should have the legal power to set and enforce
regulatary meat hygiene requirements, and have final responsibility for
verifying that regulatory meat hygiene requirements are met, It should be the
responsibility of the establishment operater to produce meat that is safe and
suitable in accordance with regulatory meat hygiene requirements, There
should be a legal abligation an relevant parties to provide any information
and assistance as may be required by the competent authority.,

3. hteat hygiene programmes should have as their primary goal the protection
of public health and should be based on a scientific evaluation of meat-barne
risks to human health and take into account all relevant food safety hazards,
as identified by research, monitoring and other relevant activities.

4. The principles of food safety risk analysis should be incorparated wherever
possible and appropriate in the design and implementation of meat hygiene
pragramrmos,’

5. Wherever possible and practical, competent authaorities should formulate food
safety ohjectives (F30s) according 1o a risk-based approach so a5 to objectively
axpress the level of hazard control that is required to meet public health
ol

g. Meat hygiene reguirements should contral hazards to the greatest extent
practicable throughout the entire feod chain. Information available fram
primary production should be taken into account so as to tailor meat hygiene
requirements to the spectrum and prevalence of hazards in the animal
population from which the meat is sourced.

7. The establishment operator should apply HACCP principles. To the greatest
extent practicable, the HACCP principles shiould also be applied in the design
and implernentation of hygiene mesures throughout the entire food chain,

&, The competent authority should define the role of those persannel inveleed
i meat hygiene activities where appropriate, ingluding the specific role of the
veterinary inspectorn.

' Specifie meat hygiena requirements should addreis biological, chemical and physical
hazards, and pathophysiolegical and other characterlstios assoclated with suitahility for
Fasman comsumgtion.

! Coden Committes on Food Hygiene, proposed draft Principles and Guidelines far the
Conguct of Microblobogical Risk Management (C0FH 27 and ALINGARM 03134 paras,
TE-G48); Coden Committes on General Principles, proposed draft Warking Principles for
Risk dnalyss (OGP 023); Report of a Joint FADAWHD Consultation on Principbes and
Guidelines for Incorporating Micrabialogical Risk Assessment in the Development of Food
Lafaty Standards, Guidelines and Related Texts;: Kiel, Germany, 18-22 March 2002
{ALINORM 037164 - Appendix I, p. 300.



9. The range of activities involved in meat hygiene should be carried out by
parsonnel with the appropriate training, knowledge, skills and ability as and
where defined by the competent authority

10. The competent authority should verify that the establishment operator has
adequate systens in place to trace and withdraw meat from the food chain,
Communication with consumers and other interested parties should be
considered and undertaken where appropriate

11. As appropriate to the circumstances, the results of monitoring and
survaillance ot animal and human pogulations should be considered with
subsegquent review andlor modification of meat hygiene reguirements
whenever necessary.

12, Competent authorities should recognize the equivalence of alternative
hygiene measures where appropriate, and promulgate meat hygiane
mieasures that achieve required cutcomes in terms of safety and suitability
and facilitate fair practices in the trading of meat.

Source: FADAKHD, 2004, Draft code of hyghenic practice for meat,
In Report of the 10th fesvion of the Codex Committee an Meart Hygisne, blinorm Q276
Rarme [available at fipaiftp facorgfodewAlinarmdaaLid_16e. podf),



Glossary and abbreviations

GLOSSARY TERMS

Abattoir
Any establishment whene specified animals are slaughtered and dressed for human consumption

and that is approved, registered andfor listed by the competent authority tor such purposes,

Animal

animalks of the fallowing types:

» domestic ungulates;

« domestic solipads;

= domestic birds, e poultry;

« lagomorphs;

= farmed game;

« farmed game birds, including ratites,

= wyild game, i.e. wild land mammals and birds that are hunted (including thase living in enclosed
territory under conditions of freedom similar to those of wild game);

¢ animals as otherwise spacified by the compeatent authority.

Ante-mortem inspection
Any procedure of test conducted by a competent person on live animals for the purpose of

judgement of satety and suitability and disposition.
E

Carcass
The body of an animal after dressing.

Chemical residues
Residues of veterinary drugs and pesticides as described in the Definiticns for the Purpose of the

Codex Alimentarius (FAOAHD, 20015,

Cleaning
The remaval of soil, food rendue, dirt, grease or ather objectionable matter,

Clanic phase
Kicking/convulsive period after pre-slaughter stunning {see also Tanic phase).

Codex maximum residue limit (MRL) for pesticides

The maximum concentration of a pesticide residue (expressed as mog/kg) recommended by the
Codex Alimentarivs Commission ta be legally permitted in or on food commodities ard animal
feads. MALs are based on good agricuttural practice {(GAF)] data, and foods derived from
commadities that comply with the respective MALs are intended to be toxicolegically accoptable,

Codex maximum residue limit (MRL) for veterinary drugs

The maximum concentration of residue resulting from the use of a veterinary drug {expressad in
malkg or pa'kg on a fresh welght basis) that & recommended by the Codes Alimentariug
Commission ta be legally permitted or recagnized as acceptable in or on a food.



Commensal
An organism that lives in or on the body and does not cause illness. Some of these can cause illne
if they are transferred to foods.

Competent authority
The official authority charged by the government with the control of meat hygiene, including
setting and enforcing regulatery meat hwgiene reguirements,

Competent body
& body officially recognized and cverseen by the competent autharity to undertake specified mes
hygiene activities,

Competent person
A person who has the training, knowledge, skills and ability to perform an assigned task, and whe
subject to requirements specitied by the competent authority.

Condemned
Examined and judged by a competent person, or otherwise determined by the competent authaori
as being unsafe or unsuitable for human consumption and reguiring appropriate disposal.

Contaminant
Any biological or chemical agent, foreign matter or other substance not intenticnally added to fo
that may compromise food safety or suitability,

Contamination
The introduction or accurrence of & contaminant in food or the food envirosnment.

Corneal reflex
A reflexblinking movemeant elicited by touching the eyeball; a brain-stem reflex whiose presence
indicates brain-stem function,

Corrective action
Procedures ta be fallowed when a deviation oogurs.

Critical control point (CCP)
A point, step or procedure in a food process at which contrel can be applied and, as a result, a fos
safety harard can b prevented, eliminated ar reduced to acceptable levels.

Critical limit

The maximum or minimum value to which a physical, biclogical or chemical hazard must be
contralled at a critical contrel point 1o prevent, eliminate or reduce 1o an acceptable level the
accurrence of the identified food safety hazard.

Disease or defect
Any abnormality affecting satety andior suitability.

Disinfection
The reduction, by means of chemical agents andfior physical methods, of the number of micro-
organisms in the environment, to a level that doss not compromise food safety or suitability.

Dressing
The progressne separation of the body of an animal inta a carcass and ather edible and inedible pa



Emergency slaughter
The immediate slaughter of an animal for reasons of meat hygiene or animal welfare, or to prevent
the spread of disease.

Epileptic activity/seizure
Activity seen in an electrically stunned animal,

Equivalence
The capability of different meat hygiene systems to meet the same food sataty andfor suitability
objectives

Establishment
A building or area used for performing meat hygiene activities that is approved, registered and'or
listed by the competent authority for such purposes,

Establishment operator
The person in contral of an establishment who is responsible for ensuring that the regulatory meat
hygiene requirements are met.

Evisceration
Remaval of the internal argans fram the abdominal and thoracic cavities of & carcass,

Examination
Detailed imvestigation, using clinical instruments such as a stethoscope or thermometer.

Feed (feedingstuff)
Any simgle or multiple materials, whether processad, sami-processed or raw, which are intended to
be fed directly to food-producing animals,

Feed additives
any intenticnally added ingredient not normally consumed as feed by itself, whether or not it has a
nutritional value, which atfects the characteristics of feed or animal products.

Feed ingredient

& companent part or constituent of any combination or mixture making wp a feed, whether or not
it has a nutritional value in the animal's diet, including feed additives. Ingredients are of plant,
animal or aquatic origin, or other arganic or inarganic substances.

Food hygiene
All conditions and measures necessary to ensure the satety and suitability of food at all stages of
the food chain.

Food safety
Assurance that food will not cawse harm to the consumer when it is prepared andfor eaten
according to its intendad use,

Food safaty objective (F50)
The maximum frequency andfor concentration of a hazard in a food at the time of consumption
that provides the appropriate level of protection.

Food suitability
Assurance that food is acceptable for human consumption according to its intended wse.
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Fresh meat
Reat that apart fram refrigeration bas not been treated for the purpose of preservation other th
through protective packaging and which retains its natural characteristics.

Good hygienic practice (GHP)
All practices regarding the conditions and measures necessary to ensure the safety and suitability
food at all stages of the food chain.

HACCP (Hazard Analysis and Critical Control Point) system
A system that identifies, evaluates and controls hazards that are significant for food safety.

Hazard

A biological, chemical or physical agent in, or condition of, food with the potential to cause an
adverse health effect,

Hazard characterization

The qualitative andior quantitative evaluation of the nature of the adverse health effects assoclat
with bialogical, chemical and physical agents that may be present in food. For chemical agents, a
dose-response assessment should be performed if the data are cbtainable.

Hazard identification
The identification of biological, chemical and physical agents capable of causing adverse health
effects and which may be present in a particular food or group of foods,

Head-to-back stunning
Electrical stunning that induces an effective stun and & cardiac arrest,

Inedible

Examined and judged by a competent persan, ar otherwise determined by the competent author
to be unsuitable far human consumption,

Inspection
Wisual process of chservation; the aim i to screen for animals that may then require examination,

Isolation pens
LSpecial pens in which animals can be held, separated from their congeners, to facilitate veterinan,
inspection or treatment.

[ |
Loading dock

A raised area level with the deck of a vehicle to facilitate easy loading of animals on to the vehicl
[

Maximum residue limits

se Codex maximum residue mil for pesticides and Coclex maximum residue ot for veterinary
arugs.

Meat
Al parts of an animal that are intended for, or have bean judged as safe and suitable for, human
Consumpticn.
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Meat hygiene
all conditions and measures necessary 1o ensure the safety and suitability of meat at all stages of
the food chain.

Minced meat
Bonelass meat that has been reduced to fragments.

Motifiable disease
A disease that must be reported to the compatent autharity when its existence is known or
suspected [e.g. anthrax with sudden death, foot-and-mouth disease, rinderpest, swine fever).

Official inspector

A competent person who is appointed, accredited or otherwise recognized by the competent
authority to perform afficial meat hygieme activities on behall of, or under the supervisian of, the
competent authaority.

Organoleptic inspection
Using the senses of sight, touch, taste and smell for identification of diseases and defects.

]
Pathogen

A specific causative agent (usually a bacterium} of disease.

Pelt-burt

Burn on skin an the back of sheep caused by localized contact by the rear electrode (electrical
stunming). It can be overcome by application of copiows amounts of water.

Performance criteria
The required outcome of one or more control measures at a step or a combination of steps that
contribute to assuring the safety of a fooad,

Polishing
Rubbing {e.g. by brush) or scraping (e.g. by knife} the skin of pig carcasses after singeing to remove
all remnants of bristhe,

Post-mortem inspection
Arny procedure or test conducted by & competent person on all relevant parts of slaughteredikilled
animals for the purpose of judgement of safety, suitability and disposition.

Post-stun convulsions
Uncontrollable physical/kicking activity of limbs after electrical or captive bolt stunnimg.

Pre-slaughter handling
All handling of animals from their selection for slaughter on the farm to their point of stun at the
abattoir.

Preventive measure
Physical, chemical gr gther means that can be used to contred an identified foad safety hazard,
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Primary production
All those steps in the food chain constituting animal production and transport of animals to the
abattair, or hunting and transporting wild game ta a game depot,

Process control
all conditions and measures applied during the production process that are necessary 1o achieve
satety and suitability of meat.

Process criteria

The process control parameters (e.g. time, termperature, dose) at a specified step that can be appl
t achieve performance criteria.

Prolapse
The condition where an organ has fallen or become displaced from its normal position and may
subsequently protrude from the body,

Quality assurance (QA)
All the planned and systematic activities implemented within the quality system and demonstrate
a5 neaded to provide adeqguate confidence that an entity will fulfil requirements for guality.

Quality assurance (QA) system
The organizational structure, procedures, processes and resources needed to implemeant quality
assurance,

Raw meat
Fresh meat, minced meat or mechanically separated meat.

Ready-to-eat (RTE) products
Products that are intended to be consumed without any further biocidal steps.

Reaming tool
A special metal device wsed for scraping off the carbon deposits and cleaning inside the barrel of
captive balt gun.

Responsible establishment official
The individual with overall authority on site or a higher-level official of the establishment,

Rhythmic breathing

Brain-stem reflex whose presence indicates brain-stem function.

Risk
A function of the probability of an adverse health effect and the severity of that effect,
consequential to a hazard or hazards in food.

Risk analysis
& process consisting of three components: risk assessment, risk management and risk
communication.

Risk assessment
A scientifically based process consisting of the following steps: (i} hazard identification, (ii] hazarg
characterization, (i) exposure assessment, and (iv) risk characterization,



Risk characterization

The qualitative andfor quantitatve estimation, including attendant uncertainties, of the probability
of accurrence and severity of known or potential adverse health effects in a given population,
based on hazard identification, hazard characterization and exposure Jssessment,

Risk communication

The interactive exchange of infermation and opinions throughout the risk analysis process
concerning hazards and risks, risk-related factors and risk perceptions among risk assessors, risk
managers, consumers, industry, the academic community and other interested parties, including the
explanation of risk assesment findings and the basis of risk management decisions.

Risk management

The process, distinct from risk assesament, of weighing policy alternatives, in corsultation with all
interested parties, considering risk assessment and other Factors relevant far the health protection
of consumers and for the promotion of fair trade practices and, if needed, selecting appropriate
prevention and control options.,

Risk-based
Containing perfermance andior process criteria developed according to risk analysis principles.

S5afe for human consumption

Safe for human consumption according to the following criteria:

= has been produced by applying all food safety requirements appropriate to its intended end-use;
* meets risk-based performance and process criteria for specified hazards; and

» gdaes not contain harards at levels that are harmful to human health.

Shackling
Caupling the hind limbs of a stunned animal using a chain or similar to emable hoisting and sticking.

Specified risk material (SRM)

These are the animal tissues that are most at risk of harbouring the transmissible spangiferm
encephalopathy (T3E) agent. These tissues must be removed from the food and feed chains 1o avoid
the risk of racycling the TSE agent. They are separately collected at slavghterhowses and disposed af
by direct incineration or after pre-progessing. Countries defing SEM differently, although all include
the brain and spinal cord of cattle over 30 months ald. In the Eurcpean Unian the following organs
are considerad SRM: skull (including brain and eyes), spinal cord and vertebral column {including
dorsal root ganglia but not vertebrae of tail nor transverse processes of lumbar and thoracic
vertebrae) from cattle older than 12 months, tonsils and intestines and mesentery from cattle of all
ages,

Sterilize
Use physical or chemical procedure to destroy all microbial life, including highly resistant bacterial
endospoTes,

Sticking/exsanguination
fSeverance of blood vessels in the neck or in the chest,

Stockman/stock handler
Anybady whe is invalved with the care, health and welfare of animals.
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Suitable for human consumption

suitable for human consumption according to the following criteria;

= has been produced under hygienic conditions as outlined in the Dvaft code of hygienic practice
far meaf;

* |5 appropriate to its intended use; and

= meets outcome-based parameters for specitied diseases or defects as established by the
competent authority,

Tonic phase
Rigid period during andfor immediately after pre-slaughter stunning (see also Clonic phase)

Traceability
The ability to trace and follow a food, feed, food-producing animal or substance intended to be,

expected to be, incorporated into a food or feed, through all stages of production, processing an
distribution.

Undesirable substances
Contaminants and other substances that are present in andfor on feed and feed ingredients and
constitute a risk to the health of the consumer, including food safety-related animal health ssues.

Verification
Activities performed by the competent authority andlor competent body to determine compliancy
with regulatory requirements.

Verification (operator)

The continual review of process control systems, including corrective and preventive actions, to
ensure that regulatory andfor specified requirements are met.

Veterinary inspector
An officlal inspector whe is professionally gualified as a veterinarian and officially carries cut mes

hygiene activities as specified by the competent authority.
L]

Zoonosis/zoonotic disease
Animal disease that can be transmitted to humans.

Bibliography

FAOQ/AWHD, 1999, Recommended infernational code of practice: general principles of food hygien
CACRCR Y. Rome (available at ftpftp.fac.orglcodexfstandard/endCEP_001e_pdf).

FAQMWHO, 2001, Codex Alimentarius Commission - Procedural manual - 12th Edition, Joint
FAOANHO Food Standards Programme, FAQ, Rome (available at
httpdfanaw tan org/DOCREROOS Y 2200 Ey 2 200200 htmElontents).

FAQANHO. 2004, Draft code of hygienic practice for meat. In Regort of the 10th Sesion of the
Codex Commitiee on Meat Hygiene, Alinorm 002716 Rome (available at
ftp:fiftp. fac.orgficodesalinormaLod 1ae. pdf).



ABBREVIATIONS AND ACRONYMS
Animal diseases

BHLD»
bovine herpes dermophatic disease

BSE
bovine spongiform encephalopathy

BYD
bovine viral diarrhoea

CEFP
contagiows bovine pleurcpneumonia

COPD
chronic obstructive pulmonary disease

CWD
chronic wasting disease

FRAD

faot-and-mauth disease

IBR

infectious bovine rhinotracheitis
MCF

malignant catarrhal fever

NWS
Mewr Waorld screswworm

OWs
Old World scresnworm

AP
rinderpest

TME
transmissible mink encephalopathy

TRP
traumatic reticuloperitonitis

TSES
tramemissible spongiform encephalopathies

vk
variant Creutzfeldt-lakob disease

Vs
vesicular stomatites

Institutions and organizations

CALC
Codex Allmentarius Commissian

CCFH
Codex Committes on Food Hygiena

Myt

EC
European Commission

FDASCFSAN
United States Food and Drug Administraticn
Center for Food Safety and Applied Nutrition

FAD
Food and Agriculture Organization of the
United Mations

F&IS USDA
Food Safety and Inspection Service of the United
States Department of Agriculture

JECFA
Joint Expert Commities on Food Additives

OHE
World Organisation for Animal Health

WHO
‘World Health Organization

WTD
World Trade Organization

Other

ADI
acceptable daily intake

Al
artificial insemination

ALOP

appropriate level of protecticn
CBG

captive balt gun

CCP

critical control point
cfu

caleny farming units
CL

critical limit

CHS

central nervous system
DCe

dark cutting beef

DFD
dark, firm, dry (meat)

F50
food safety ohjective
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GAP
good agricultural practice

GHF

gocd Fygienic practice

GMP

good manufacturing practice

GVP

good veterinary practice

HACCP

Hazard Analysis and Critical Control Point
MIPL

maxirmum permissible level

MRA

microbiological risk assessment

MRL

miagimum residue limit

MS0A

meat safety guality assurance system
PCBs

palychlorinated biphenyls

PSE

pabe, soft, exudative (pork)

QA

quality assurance

RAID

radio frequency identification device
RH

relative hurmidity

SP5S

Sanitary and Phytosanitary (Agreement)
SRM

specified risk material

STEC

Shiga toxin-producing Escherichia coli
TET

Technical Barriers to Trade (Agreament)
TOM

total quality management



Introduction

Meat has traditionally been viewed as the culprit for a significant proportion of
human food-bome disease. Although the spectrum of meat-borne diseases of
public health importance has changed with changing production and processing
systems, in recent years human surveillance studies of specific meat-borme
pathogens, such as Escherichia colil 0157:H7, Saimanella spp., Campylobacter spp.
and Yersinia enterccolitica, have shown that the prablem continues. In addition
to existing biological, chemical and physical hazards, new hazards are also
appearing, for example, the agent of bowine spongifarm encephalopathy (B5E).
Furthermore, consumers ingréasingly have expectations about suitability issues
that are not necessarily of human health signiticance,

A contemporary risk-based approach to meat hygiene reguires that hygiene
maezasures should be applied at those points in the food chain where they will be
of greatest value in reducing food-borne risks to consumers, This should be
reflected in the application of specific measures that are based on science and risk
assessment, and a greater emphasis on prevention and contral of contamination
during processing. Application of the Hazard Analysis and Critical Control Point
[HACCP) pringiples is an essential element. Risk-based programmes have proved
successful in achieving hazard control to the extent reguired for consumer
protection, They are based o the required outcome rather than on detailed and
prescriptive measures.

A number of national governments are implementing systems that redefine the
respective roles of industry and government in delivering meat hygiens activities.
Irrespective of the delivery systems, the competent authority i responsible for
defining the rabe of personnel Involved in meat hygiene activities where
appropriate, and verifying that all regulatory requiraments are met,

The principles of food safety risk management shoeuld be incorporated
wherever appropriate in the design and implamentation of meat hygiene
programmes. Further, mewly recegnized meat-borne risks 1o human health may
require measures in addition to those that are usually applied in meat hygiene;
for example, the potential for zoonotic transmission of central nervous system
diserders of slaughtered livestock means that additicnal animal health
surveillance programmes may need to be undertaken.

This manual provides updated comprebensive information and practical
guidelines for the implementation of the new Draft code of hygienic practice for
meat, when adoptad by the Codex Alimentarius Caommissian, The publication is
intended 1o guide managers of abattoirs and the meat industry. It will also be af
value to veterinarians engaged in meat inspection, with their supervisory rales in
meat hygiene. The baok s published in detachable modules and can also serve as
4 training manual.

This manual is not a substitute for any regulations that apply. Rather, it is
designed to provide a quick reference 1o current good practice and avoids
lemgthy text normally found in regulatory documents, The procedures cutlined
are recommendations for good practice, based on the new Codex code and on
research in the relevant areas. The subject matter covers all the procedures,
facilities and personnel considerations that impinge en the safety of meat and on
thie weelfare of the animals - including the risk from BSE-infected animals -
commancing with the animals on the farm, to the slaughterhouwe/processing
plant and extending to post-mortem inspection of carcasses and staff training.
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Application of risk analysis princpies to the meat spctor

SECTION 1

INTRODUCTION
TO MEAT HYGIENE

Focd hygiene is defined as “all conditions and
measures necessary to ensure the safety and
suitability of food at all stages of the food
chain® (FASMHD, 1999a). In the practical world
of meat lngene, this will require contributions
from a range of stakeholders, including industry
and government,

Meat hygiene is a demanding science and
must deal with different classes of hazards.
Chemical hazards entering the food chain at the
level of primary production include: residues of
velerinary drugs and pesticides, environmental
and industrial contaminants and illegal groveth
promotants. Foar mary yedrs, meast indgection
focuwsed on forms of microbiclogical
contamination that cause macroscopic lesions.
This imcludes, for example, tuberculosis, anthrax,
salmonellosis in pigs, and parasites such as
Cysticercus, Now that these forms of
contaminaticn are under contral in most
countries, better monitoring and surveillance
make it possible to deal with other
microbiological pathogens that can be detected
anly by laboratory techniques. The type and
prevalence of these pathagens chamge markeadly
with different production, processing and food-
handling practices in different countries, and
new roanoses such as Escherichia coli Q157:HT
and the infectious agent of bovineftransmissible
spongiform encephalopathy (BSETSE) continue
to emerge.

Recent revieves identify microbiological
hazards carried primarily by healthy animals as
causing the majority of meat-borme risks to
hurman health, e, Salmaoreila enteritics,
Campyplobacter jejund, E. coli, Clostridium
perfringens, Yersirng enteracalitica and Listeria
monocytogenes.

RBecently gained knowledge reveals that the
median infectious dese for different meat-borne
pathogens may range from a few cells,

e.g. £ coli D157H7, to many millions of cells,
e.q. several salmaonella spp. For Salmonella
sarovars, the European Commission Scientific
Committes an Veterinary Measures relating to
Public Health estimates the infectious illness
dose ta range from 10 to 10" colony forming
umits [cfu). This has obvicus implications for the
implermnentation of food safety measures by
imdustry.

3

Im many situations, prevention and control of
hazards of public health importance are
achieved in parallel to prevention and control of
diseases and conditions of animal health
impartance, This duality of functions becomes
especially important in a “production-to-
consumption” approach to food control, where
veterinary competence and administration can
be shared while achieving both public health
and animal health objectives,

Risk mamagement in meat hygiene onby
applies to safety aspects. Although risk
management principles could be adapted to
assist in management of suitability
characteristics af meat, this will not be explored
in this manual.

A RISK-BASED APPROACH
TO FOOD HYGIENE

In recent times, beth national governments and
standard-setting bodies for food in international
trade have introduced the rsk-based approach
to food hygiene (Box 1.1). This has largely been
a consequence of the international trade
provisions of the World Trade Organization
Sanitary and Phytosanitary (WTO SP5)
Agreement, and obligations to justify food
hygiene measuras on the basis of science and
risk assessment,

Governments and industry have also been
keen to adopt risk assessment as a tool to
develop more efficient and cost-effective food
hygiene programmes. Many countries now
consider that food contral measures shauld be
proportionate to the risks presented by specific
food-torne hazards, with regulatory
programmes foousing in a2 preventive manner on
those hazards that present the greatest risks to
human health. Notwithstanding this, risk
management must also consider the feasibility
and practicality of available control measures,
The outcome should be hygiene measures
applied at those points in the food chain where
they will be of greatest value in reducing food-
borne risks to consumers.

The Cadex Alimentarius Commission (Codax) is
responsible for setting stamdards for food in
international trade and has now developed a
large body of work on risk analysis (FADAVHO,
2001a). The Codex General principles of food
hpgiene (as reprinted in FAOAMMHO, 20010} state
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that: “In deciding whether a requirement is trade” that is based on removal of barriers
necessary or appropriate, an assessmaent of the comstituting unjustified protection of domsestic
risk should he made”. Risk analysis is also economic advantage. However, the global
increasingly becoming cross-sectoral in nature, community fully recognizes the sovereign right

and risk-based “hiosecurity” processes for public,  countries to place appropriate controls on food
animal and plant health should be applisd with  products crossing their borders so as to protect

the greatest degree of consistency possible human health. The WTO 5P5 Agreement repressa

(Fa0, 2002}, an effort of the global community 1o establish
Risk anmalysis in food safety has its contemporany principles and guidelines governing the

roots in the emerging global dimate of "free establshment and implementation of such contr

A risk-based approach containe performance andfor process ontenia developed according (o sk
analysis principles,

A performance criterion is the required outcome.of one or more control measures at & step ar a
combination of steps that contribute o assunng the safety of a food.

Process criteria are the protess control parameters leg. time, temperatune, dosel 3t a specified step
that can be applied to achieve performance criteria.

The process of risk analysis comprses three stegs.
= Risk assessment. A quantitative evaluation of information on petential health hazards from
exposune 1o varsous agents. it emobies: four intermilated steps:

— dentification of the hazard and comprehension of the danger it represents, the impact &0 teems
of human health and the creumstances under which the danger % present (hazard
wentification)

~ Qualitative andfor quantitative evaluation of the adverse effects of the hazard on human health
thazard characterization).

= Qualtative andfor guantitatve evaluation of the likely degree of consumption or intake of the
hazardous agent (exposure assessment).

— Integration of the first thiee steps into an estimate of the likely adwerse effects on the target
population sk charsctenzation),

= Risk management. A process of weighing policy alternatives in the light of the resilts of sk
assessment and, IF required, selecting and implementing approgriate control options incleding
regulatony measures. The goal of the risk management process is to establish the signifcance of
the estimated risk, to compare the costs of reducing this rek with the benefits gained, to compare
the estimated risks with the societal benefits derived from incorfing the risk and to carny cut the
poiitical and institutional process of reducing the nsk, The outcome of the risk managemsnt
process & the developrment of standards, guidelines and other recammendations tor food safety,

= Risk communication. An inferactive process of exchange of information and opinion among rek
assessors, risk managers and other interested parties. Risk communication provides the private and
public sector with the information necessary for preventing, reducing o minimizing food nsks to
acceptable levels through systerms of food quality and safety management by either mandatory or
yoduntary means,

Souince: FACH 1908



Apphcation of rick analysis principles to e mesl ecfor

PRACTICAL APPLICATION OF A RISK-
BASED APPROACH IN MEAT HYGIENE

The practical application of risk management
principles in meat hygiene requires an
understanding of:

= the components of a meat hygiene
programme;

= application of a risk analysis framewoark;

= risk assessment;

= risk management;

* risk communication,

« the different roles of industry, government
and other stakehalders in the design and
implementation of & meat hygiene
programme.

Implementing risk-based meat hygieng
programmes presents particular challemges in
developing countries, which are often under-
resaurced in terms of regulatory systems and
scientific capacity. Codex has recommended that
risk assessment should be based on global data,
incleding that from developing countries”, and
international standards "should take into
account the economic conseguences and the
feasibility of risk management cptions in
developing countries” [FADANHD, 1999k),

BUILDING A MEAT
HYGIENE PROGRAMME

kdost meat production, processing, storage,
distribution and retail activities will require
tailor-made programmes that document all
hygiene requirements. Industry has the primary
responsibility to document and implement such
pragrammes, with ocverview and verification by
the government regulatary authority having
jurisdiction (hereafter referred to as the
“campetent autharity™). Three “building blocks”
can be used in the practical development af a
specific meat hygiene programme;
1. Good hygienic practice (GHE)
2. The Hazard Analysis and Critical Control Paint
(HACCP) system, and
3. Risk assessment

GOOD HYGIENIC PRACTICE

heat hygiene programmes have traditionally
been based on good hygienic practice (GHP),

SECTION 1
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which provides a baseline food control
programme. GHF generally consists of a
gualitative description of all practices regarding
the conditions and measures necessary 1o ensure
the safety and suitability of food. Many practices
are based om empirical experience and practice,
and cover both the food production process and
the food production envircnment. it should be
noted that GHP is the anly compaonent of a meat
hyaiene programme that addresses non-food
safety issues.

Regulatory GHP reguirements are generally
prescriptive and describe process requirerments
rathier than outcomes. Some guantitative
specifications may be incdluded, e.g. chlorine levels
for potable water, aerobic plate counts for
working surfaces, and acceptable defect rates for
wisible contamination an chilled carcasses, In most
cases, the effectiveniess of the GHP components of
a meat hygiene programme will not be able to be
validated in terms of achieving a particular level of
cansumber protection, L€, they are not risk-based,

The Codex Recommended international code of
practice; gereral principles of food hygiene
(FAQANWHD, 19959 provides a GHP platform for
development of individual meat hygiense
programmes, Generic GHP for meat hygiene is
presented in the Codex proposed Dvaft code of
hygienic practice for meat (FAQNHO, 2004).

APPLICATION OF HACCP PRINCIPLES

HACCP is a more sophisticated food control
system than GHP, which “identifies, evaluates,
and controls hazards which are significant for
food safety™ (FADNWVHO, 1999a) (Box 1.2),
Application of HACZCP principles should follow
development of the GHP component of a meat
hygiene programme,

Application of HACCP principles may result in
identification of one ar more critical control
points (CCPs} and implementation of the
elements of @ HACCP plan. Given the current
evolution of HACCF, the designation of a CCP at
a particular step in the food chain may be based
an empirical scientific judgement, or it may be
maore genuinely based on risk assessment.

if mo COPs are identified, then the meat
hygiene programme will remain as one based on
GHP, Critical limits (CLs) at a CCP may be
designated as “regulatory limits® by the
campetent authority.
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HISTORY OF HACCP

HACCP has become synanymous with food safety. it is a woridwide-recognized systematic. and
praventive approach that addresses biological, chemical and physical hazands through anticipation: and
prevention, rather than through end-product inspection and testing, i

The HACCP system for managing food safety concerns grew from two major developments, The
first bresk through was associated with W.E. Deming, whose theones of quality management are
witdety regarded as a major factor in turning afsound the qualiy of Japanese products inthe 19505,

O Deming and others developed wotal quality management (TORM) systerns that emphasired a 1otal
systems approach to manufacturing that could improve quality while knwering costs.

The second major breakthrough was the development of the HACCP concept itself. The HACCP
concept was pioneered in the 19606 by the Pillsbury Comgpany, the United States Army and the Dinited
States National Aeronautics and Space Administration (MASA) as 3 collaboratve development for the
production of safe foods for the United States space programane. NASA wanted a “zero defects”
programme to guarantes the safety of the foods that astronauts would consume in space. Pillsbury
therafore introduced and adopted HACCP & the systern that could provide the greatest safety while
reducing dependence on end-product inspection and testing. HACCP emphasized control of the
process as far upstream in the processing system as passible by utilizing operator control andfor
continuous monitaring techniques at critical control posnts, Pillibury presented the HACCP concept
publicly a1 a conference for food protection in 1971 The use of HACCP principles in the promulgation
af regulatians for low-acid canned food was completed in 1574 by the United States Food and Drug
Adrrinistration (FDA). In the early 1980s, the HACCP approach was adopted by other major food
Companies.

The United States National Acaderny of Science recommended in 1985 that the HACCP approach
be adopted in food processing establishments 16 ensure food safety, Mare recently, numerous groups,
inclugiing for example the Infernationad Commissian on Microbiclogical Specihcations for Foods
(ICMSF) and the International Association of Milk, Food and Emdronmental Sanitarians (AMFES), have
recommended the broad application of HACCP to food safety.

THE CODEX ALIMEMTARIUS GEMERAL PRINCIPLES OF FOOD HYGIENE

Recognizing the importance of HACCP 1o food contral, the twenbeth seion of the Codex
Alimentarius Commasion, held in Geneva, Swatrerdand fram 28 June to 7 July 1993, adopted
Guidelines for the application of the Hazard Analysis Critical Cantrol Point (HACCP] system (ALINORM
93134, Appendix Il The Commisson was also informed that the draft revised Generad principes of
food Fygiene wauld incorporate the HACCF approach.

The revisad Recommended infernational code of pracrice; guneral prnciples of food hygens
{CAC/RCP 1-1969, Rey 3 [1097]) was adopted by the Codex Alimentarius Commission dusing its
teenty-second Session in June 1997 The Hazard Analysis and Critical Contral Point (HACCP system
and Quidedimes far ifs applicarnion is included as i1s Annex.

The Codex General principles of food kpgiene lay a firm foundation for ensuring food hygene. They
follewy the food chain froem primary production through to the consumer, highlighting the key hygsene
contrals at each stage and recommending a HACCP approach wherewer possible to enhance food
safety These cantrols ane intemationally recognized & essential to ensuring the salety and suitability
of food for hiuman consumption and international trade.

ADVANTAGES OF HACCP

The HACCP systérn, as it applies o food safety management, uses the approach of controlling critical
poents in food handling to prevent food safety problems. The system, which 5 soence-based and
systernatic, entifies specific hazards and measures for their conrol 10 ensure the safety of food.
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The HACCP sysiem can be applied thraughout the food chain from the primary producer 1o the
consumer. Besides enhancing food safety, other benefits of apphing HAZCF include mare effective
e 0f resources, savings to the food ndustry and maone umely response 1o food safety probierms,

HACCP enhances the responsibility and degres of control at the level of the food industry. A
properly implemaniad HACCP system feads 1o greater invodvement of food handlers in understanding
and ensuring food safety, thus providing them svith renewed motaton in their work. Implementng
HACCP does not maan undoing quality assurance procedures or good manufacturing practices aleady
established by 4 company; it does, howewer, regquire a revision of these procedunes as part of the
systematic approach and for their appropriate integrateon inlo the HACCP plan,

The application of the HACCP system can aid inspection by food control regulatany authorties and
promote international trade by increasing bupers” confidence

Ay HACC P system should be capable of accommodating change, such as advances in equipment
design, changes in pracessing progedures or technedogical developments

Sowrcer adapted from FAD, 1958

RISK ASSESSMENT practical. & risk-based meat hygiene programme
requires some understanding of the level of
Food safety aspects of meat hygiene consumers protection that is to be achieved by
programmes shiould be based on considerations  particular measures. This entails knowledge of
of risks 1o consumers 1o the extent possible and  the level of control of hazards that is attained at
a particular step in the food chain relative to the
expected level of consumer protection. For food
in internaticnal trade, this is called the
*appropriate level of protection™ (ALOP).
Establishing this limkage will mainly be the
domain of government and sclentific institutions
Produttion-to-consumption risk model rather than industry. The linkage may be
expressed in quantifative terms, e.q. by use of a
l risk assassment modal linking hazard levels and
P

consumer risks, or may be established in
gualitative terms, e.g. by linking hazard levels to
the level of consumer protection inherent in

‘ broader public health goals,

ALDP*® If a segment of a food chain has undergone
risk assessment, implementation of a risk-based
meat hygiene programme may involve
establishment of regulatory limits for hazard
contral,

I other situations, the risk assessment model
may be used to determine which hygiene
measures have the most significant impact on
reducing risk, and these could be specified in

Risk-based regulatory limily  e—

Performance criteria, v.g. celivg
Process criteria, €., Temperatematime

L requlaticns independent of regulatory limits,
Senelion - e - i .. a requirement to wash animals pre-
slaughter,
food safety abpective RISK-BASED REGULATORY LIMITS

*+ aporapniate el of protectsan

Risk-based regulatory limits (Figure 1.1) can be

Spurce: 5. Hathaway, Mew Zraland Food Safety Sutharity.
expressed in several ways,
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Performance criteria
& parformance criterion i a quantitative
expression of the hazard level at a particular
step in the food chain that still provides the
ALOP It can ba established at any step in the
production-to-consumption food chain, as long
as a link is established between the level of
hazard at that step and the level of consumer
protection that is afforded when the food is
wied according to its intended and use, This
requires a risk model.

It the hazard is a microbialogical pathogen,
a performance eriterion specified in terms of
micrzbial numbers iz unlikely to be of a nature
that can be verified on a "real-time™ basis as
part of a HACCP plan. For biological hazards,
a risk-based regulatory limit astablished by the
competent authosity 1s lkely to be expressed as
a process criteriom.

Process criteria

A process criterion is a guantifiable
characteristic at a specified step or combination
of steps in the food chain that achieves a
performance abjective. Process eriteria should be
measurable in real time, e.q. temperaturaftime
for retorting of cans, examination for zero
wisible faecal contamination on fresh cargasses,
and will most likely constitute Cls at CCPs, In
oM Cases, process criterla may be
characteristics of the food, e.g. salt content,
available water content,

Food safety objectives

& food safety objective (F50) is a performance
criterion at the paint of consumption of the
food. In most cases it will be derived from a risk
assessment model, and provides the competent
authority with a validated means of establishing
performance criteria (and process criteria) at
other points in the food chain, F5O0s are unlikely
1o be specified in regulations.

Othaer regulatory limits

BAaximum residue himits I:MF[L'_.:I BF FENIFTIm
permitted levels for chemical hazards in foods
may be established by the competent autharity
as monitaring toals to assess whether the
acceptable daily intake (4D, as established by
the scientific advisory body such as the laint
FAOMNHO Expert Committee on Food Additives
CIECFAY, is likely to be exceeded, In this case, the
ADH retlects the FSO.

Microbiclogical criteria have long been wied
to determine the acceptability or otherwise of a
consignment “lot” of food according to the
microbiolegical results of a specified sampling
plan, Despite some use as requlatory limits for
processed meat by competent authorities,
linkages between microbiolegical criteria and
the ALOP for a particular foadiazard
combination are rarely validated by use of a risk
assessment madel,

Mon-compliance

Compliance with regulatory requirements by

industry is an essential part of a risk-based meat

hargiene system;

= Mon-compliance with the GHP components of
a meat hygiene programme should result in
correction of process deficlencies within some
reasomable time period.

* Non-compliance with a CL at a CCP should
result in a review of the meat hygiene
programme, and may rasult in non-
acceptability of the product involved.

= Mon-compliance with a regulatory limit
derived from rick assessment should result in
immediate and stringent review of the meat
hygiene programme, with probable nan-
acceptability of the product invelved,

It should be noted that in addition to
regulatory use, risk-based limits can ba
established by industry for their own food safety
purpesas. Im such cases, verification
activities and responses to non-compliance
shiould be tully documented. The competent
authority may take compliance with industry
limits imto account when veriftying regulatory
rEgUEIrarmenis,

APPLYING A GENERIC
FRAMEWORK
FOR MANAGING RISKS

Design and implementation of risk-based meat
hyglene proarammes place specific

demands on competant authorities and indwustry.
Technical capability needs to be allocated to
assess risks, and other components of risk
analysis, i.e. risk management and risk
communication, need to be effectively
employed. Industry may choose to employ risk
analysis independent of the activities af
competent autharities.
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Compaonents of food safety risk analysis
Risk analysis constitutes an interplay of several
multidisciplinary tasks. In a general sense, risk
analysis is a structured process to determine:
* What can ga wrang?
= How likely is it to go wrong?
*=  Haow serious would it be if it went wrong?
* What can be done to raduce the likelincod
andfor seriousness of it going wrong?
Risk analysis is recognized as having three
components: risk assessment, risk management
and risk communication (Bax 1.1},

Risk assessment
Risk assessment shiould, to the extent
practicable, be a sclentific exercise that
generates a gquantitative estimation of risks that
may be associated with a particular foed

An estimate of risk is often described in terms
of severity and frequency of adverse health
effacts, e.g. one death per millicn populaticn
prer pear, Hovweewer, quantitative models are
often unavailable because of resource or data
constraints, and simplified tools can be wseful as

FIGURE 1.2 A generic framework for managing
~ food-borne risks to human health

e Frediminary risk
management ativities \‘

¥
Step 2
Evaluation of
risk managment options
¥
Step 3
Implementation
of measures

¥

Step 4
Manitoring and review

g

P ——————

Saprte & Hathdway, Nive Zéaland Food Safety Authority.

soreaning methods to generate qualitative risk
assessments, .. high, medium and fow risk,
and risk rankings.

Risk management

An important part of risk management is a
value-based decision on the desired level of
public health protection, i.e. the ALOR A ramge
of factors need to be considered when
evaluating the technical feasibility, practicality
and cost of a meat hygiene programme
compared to the desire to minimize food-borne
risks to the greatest extent possible.

Risk communication

Ritk assessment and risk managemeant should be
wrapped in a "sea of communication” that
includes all stakeholders as appropriate, and
facilitates the iterative and ongoing nature of
all companents of risk analysis.

A GENERIC FRAMEWORK FOR
MANAGING RISKS

The most important aspect of the

design and implementation of a risk-based
rreat Fygiene programme i satematic
application of the principles of food safety risk
management within the context of a generic
frameveork for managing food-borne risks. This
framewark has four alements: prelimingry risk
management activities; evaluation of risk
management options; implementation of
measures, and monitoring and reviess

[Figure 1.2].

Application of this framewaork will include the
competent authority, industry and cther
stakeholders, e.g. science institutions and
consumers. Each group will have different roles
and responsibilities, The framework should be
applied in an open, iterative and fully
documented manner,

One of the most important practical reasons
for implementing a generic framewark far
managing risks relates to the current lack of
quantitative risk assessments for many hazards
in meat products. Systematic application of a
generic framework for managing risks, even in
the absence of a quantitative risk estimate, will
ctill result in most cases in enhanced meat
hygiene programmes (Figure 1.3). Default or
precauticnary pasitlans can be taken where data
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Initial risk management activities

Food safety msues

|

Corsider scientific information

l l

Direct Commminzion detailed

actioan

l

Evaluation of risk management options

Sowurce: 5. Hathaway, Mew Fealard Food Safety autharity.

are limited or unavailable, pending further
seientific studies.

Preliminary risk management activities
Following identification of a food safety issue,
the initial process includes the establishment of
a risk profile to place the issue within a
particular context, and provide as much
information as possible to guide further action
by the competent authority, Risk profiling may
also be used for ranking or pricritization of
different food safety issues.

Risk prafiling is one activity in preliminary risk
management, and has been described as a
systermatic collection of infermation needed to
make a decision on what will be done next and
whether resources should be allocated to more
detailed scientific assessment, Risk profiling is
the responsibility of risk managers, and may
cantain information on the hazard, exposure 1o
the hazard, adverse health effects, public health
surveillance information, control meassures and
other information relevant to risk management
decision-making.

Although not necessary in marny cases, the risk
manager may commission a detailed risk
assessment as an independent scientific process
to imform decision-making. If so, risk assessment
policy should be established. Once a risk
assessment has been received, the last task in
preliminary risk management activities is for the

campetent authority to consider the results for
completeness and appropriateneass,

Risk assessment policy refers to the
documented guidelines for policy choices and
scientific walue judgements that may be
necessary at specific points in the risk asessment
pracess, and which should preferably be agreed
ahead of risk assessment.

Evaluation of risk management options
This is the process whereby potential risk
management options are identified, and then
selected according to apprapriate decision-
making criteria, 1t will usually involve balancing
expectations in terms of minimizing risks against
available food control measures, and may
include reaching a decision on an ALOP,
Although facilitated by the competent authority,
both industry and consumers have critical inpufs
to this process,

“Optimization” of selected measwres in terms
of their efficiency, technological feasibility and
practicality at the designated step in the food
chain is an important goal, Meat hygiene
measures should be implemented by industry at
those steps in the food chain where there is
maximurm reduction of risk for the effart
reguired. Various hygiens measures can be
simulated in a risk assessment model to
determine their individual impact on minimizing
risks to consumers.

Implementation of measures
Implementation of meat hygiene measures by
industry will usually be by means of a tailor-
made programme that is built up as praviowshy
described, This will be based on GHP, and may
contain one of more CCPs resulting from
application of HACCP principles. Regulatory
limits or procedures derived fram risk assessment
may be present. The final accountability for
verification of the meat hygiene programme n
an ongoing basis lies with the competent
authority.

For some hazards, it may not be practical or
cost effective for industry to implement hygiene
measures on an individual premises basis, e.g.
laboratory testing for chemical residues of one
sort or another. National chemical residue
programmes and a central laboratory
administered by the competent authority can
usually provide risk-based food safety assurances
in such circumstances.
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While flexibility in choice of individual meat
hygiene measures at different steps in the food
chaim is a desirable element in a risk-based meat
hygiene programme, the price of flesibility is
validation. When a decision on a particular
ALOP has been taken, different measures may
he chosen by industry as lang as they are
capable of actually achiaving that leval of
protection, This is at the heart of the principle
af “equivalence" {see below). Fallowing
validation, ongaing verification of measures will
assure that the ALOP is being achieved on an
angaing basis,

Monitoring and review
This risk management activity 1s represented by
the gathering and analysing of data on human
health so as to give an overview of food safety
and consumer health. Momitoring {which
includes surveillance) is usually carried out by
national public health autharities and should
identify new food safety problems as they
emerge. Where there is evidence that required
tood safety goals are not being achieved,
redesign of meat hygiene measures will be
needed. Both the competent awthority and
industry will be invelved in this task,
Unfortunately, there is a worldwide shortage
of reliable menitaring data relating to meat-
borne risks to consumers, and this has an impact
on the ability to validate risk-based meat
hyagiene programmes.

RISK ASSESSMENT IN MEAT HYGIENE

It can be seen from the abowve description of &
generic framewark for managing risks that risk
assesement s a separate and distingt scientific
process. I most cases risk assessments will be
commissioned by government and carried out by
national soence providers. Multidisciplinary skills
are reguired. Risk assessmants may employ
gualitative andfor gquantitative approaches, and
vary widely in complexity. In some situations,
irdustries may carry out their own risk
assessments 5o 25 o enhance their meat hygieng
programmes independently.

A comprehensive risk-based meat hygiene
programme should address chemical, biological
and physical hazards. Meat derived fram
different species of slaughtered animals,

e.q. sheep and goats, and different types af

SECTION 1
1

slaughtered animals, e.q. ftarmed deer and wild
deer, may have very different hazard profiles,

The risk assessment model

Ideally, a detailed risk assessment will

incorporate four steps:

# hazard identification: the identification of
biological. chamical and physical agents in
food capable of causing adverse human
health effects;

+ hazard characterization: the gualitative or
guantitative evaluation of the nature of the
adverse health effects, ideally including
human dose-respanse assessmeant,

= grposure assessment: the gualitative or
guantitative evaluation of the likely intake af
tood-borne hazards by consumers, taking into
account other hazard exposure pathways
where relevant;

+ risk characterization: the qualitative or
guantitative estimation, including attendant
uncertainties, of the probability of ocourrence
and sewverity of adverse health effects in a
given population.

Inclustry can provide important mputs to
exposure assessment by assisting with modelling
of all steps in the fosd chain from production 1o
consumption. For microbial hazards, industry
data are often the anly source of detailed
information on hazard levels at each step during
processing of meat,

Mumernical risk estimates allow direct
comparison of risks and different intervention
strateqgies, whereas non-numerical risk estimates
provide a less definitive basis for risk
management decision-making, In the latter case,
risk assessments provide an essential point for
discussion, debate and preliminary risk ranking.
They pravide a methodical approach when food
safety has a high priority but numerical methods
are nat available.

Chemical risk assessment
Large numbers of quantitative standards for
chemical hazards in foods have been established
for many years. Maost take the form of MALS.
The ADI or acceptable daily intake is established
by a separate safety evaluation process. The
meat industry itself is very unlikely to be
invalved in risk assessment of chemicals.
Following hazard identification, ADIs for
chemicals in foods are generally determined by
extrapolation fram a “no adverse effect level”
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animal model, and the Al reflects the
maximum amaount of residees that can be
absorbed daily by the consumer without risk to
health, i.e. a pre-determined "notional zero
risk™. This effectively is hazard charactenzation,
amd it Is arrived at by imposition of arbitrary
“safety factors®. Methods are now being
develaped for caloulating reference doses for
acute toxicity if this is a potential adverse health
effect.

an ADI is a relatively crude estimate of the
level of chronic dietary intake that is bearable
witheut risk, and the impact of arbitrary safety
factors that are embedded in the safety
valuation process is not quantified. There is
rarely an attempt to define the degree of
uncertainty or describe the impact of this
uncertainty on the standard-setting pracess,
Thus the "waorst-case scenaria” that constitutes
the general approach taken for intake
af chemical hazards in foods is likely to be
a marked overestimate of exposure in
HOST Carses.

Exposure characterization describes the
exposure pathway for the hazard and
predictions of dietary intake, it is wusually
composed of simple deterministic values for
hazard levels at each step in the food chain;
howeever, probabilistic models are emerging,
e.g, for intake of pesticide residues.

Risk characterization corresponds in part to
establishment of maximum limits for residues,
&.g. MALs for veterinary drugs, and ensuring
compliance with the ADI. Maximum limits for
chemical residues in foods are usually
established so that the theoretical maximum
daily intake of residues is lower than that
allowable by the ADI. However, their
establishment may be independent from the
ADl-setting process (e.g. pesticides) and may
irvohee a number of gualitative risk
managernent factors, In some cases, risk
characterization may incluede consideration of
different types of chemical hazards and
pathways. For example, whean a substance is
used as both a veterinany drug and a pesticide
on plants, both routes can be taken into account
wihen setting ADIs for animal-derived foods,

For unavoidable envircnmental contaminanits,
standards for chemical hazards are often related
to “maximum permissiole levels” (MPLs), ie.
thare is tacit acceptance that it is not
economically or technically feasible to apply the

same “notional 2ero risk™ model that is applied
to other chemicals in the food supply.

Biological risk assessment

In the past, evaluation of food-borne risks
associated with biological hazards in the food
supply has been largely empirical and
gualitative, The overall gaal has been to reduce
biclogical hazards to a level that is "as low as
reasonably achievable”, with commensurate
minimization of risks. In most cases, the actual
level of risk associated with particular food
control programmes i unknown,

The advent of robust predictive micrabiology
and PC-based software for simulated risk
modelling, coupled with rapidly increasing
demands fraom all stakehalders far risk-based
microbiological food safety measures, is fuelling
an emerging era of microbiological risk
assgssment (MBA). The highly resource-intensive
nature of MRA means that this is mainly the
domain of competent authorities and science
institutions,

Im general terms, BRA involves combining the
outpits of exposure assessment and hazard
characterization to characterize risk. Risk
estimates can be qualitative, e.g. high, medium
of low rankings, or presented in guantitative
terms, e.9. risk per serving(s], risk per year.
Recently, FAD and WHO have embarked on a
series of expert consultations on MRA that
reprident an extendve and argaing
carmmitrment. This work is heavily dependent on
fiRAs already commissioned by national
GOVETNIMEnts

Considerable challenges lie ahead in carrying
out detailed MRAS for pathegenfood
commadity combinations that pose significant
risks ta human health, Modelling the exposure
pathway from production to consumption is
often adversely affected by substantial data
aaps, and a partioular problem lies in evaluating
the impact of consumer food handling and
cooking practices at the final step in the
exposure pathweay, Currently, relatively little
hsman data are available to model dose-
respanse curves, and independently validate risk
estimates.

MPRA s 3 maw science and to date very few
risk-based regulatory limits have been set on this
bbasis.
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RISK MANAGEMENT IN MEAT
HYGIENE

Consideration of all available control options

thraughout the "preduction-to-consumption™

continuum is the ideal scenario when managing

meat-borne risks to human health, However, this

miay not be necessary of practical in cases where:

* available risk assessment models anly cover a
particular segment of the food chain;

# risk management objectives only relate to a
particular step {or steps) in the food chain;

¢ different meat hygiene measures are being
evaluated for equivalence.

The decision-making process

Although the decision-making process in risk
management will be facilitated by the
competant authority, specitic mechanisms should
be in place to include the expert advice and
opinions of other stakeholders, particularly

industry and consumers,
Risk assessors are likely to have examined the

impact of different measures on minimizing
food-borme risks, thereby providing risk
managers with data that help them reach
decisions on the optimal way 1o achiewe the
agreed leve| of consumer protection.
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Decisions on managing meat-borne risks
should take into account, where appropriate,
other factors that can be legitimately considered
within a particular risk management framework,
e.q. cost and practicality of propesed measures
(Figure 1.4]. in some cases, an ALOP may be
*reflected” in the meat hygiene measures
currently in place, and no further interventions
are needed,

International considerations

In international fora such as the Codex
Alimentanus Commitiess, SConomig COnNSequences
and the technological feasibility of different
measures may be considered when elaborating
meat hygiene standards as benchmarks for
international trade, Industnyg, consumers and other
stakehalders can have their views represented
through their national delegations.

Im acdition to differences in choice of ALOP
between countries, differences often acour in
faod presductiaon systems, technological capacity
and food safety measures themselves. Such
situations illustrate the importance of the
concept of equivalence. If risk assessment can
demonstrate that different practices in different
countries can still result in the same level of
consumer protection, there should be no
impediment to international trade in the food
concernad.

Application of a risk-based approach to
dermonstrate equivalence facilitates much
greater flexibility in the use of new or
altermativa meat hygiene tests, procedures and
technologies. If new oF alternative measures
that are more efficient or cost-effective can be
showen 1o be as effective as existing measures,
i.e. eguivalent, industry can take advantage of
all the gains available.

PRACTICAL APPLICATION
OF RISK MANAGEMENT PRINCIPLES
TO THE MEAT SECTOR

Crespite the resource-intensive nature of meat
hygiene programmes, assessment of their overall
benefit is still limitad by the lack of systematic
data an the variows elements of meat hygiene as
they relate to public health. Application of risk
management principles should gradually
improve this situation, particularly in the area of
prrocess cantral,
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Stakeholder involvement

Application of risk management principles in the
meat sector will involve all stakeholder groups
in one way or anather. The competent authority

':'I'rﬁ’“ﬂ m:‘;m* w_m:ﬁﬁ‘:?ﬁu“ will facllltfate application of all mr!ﬂpnr!tnts of
the generic framework for managing risks, set
l risk-based regulatory requirements as
appropriate and verify that these are being met
Risk assassmant “ on an ongoing basis. The primary involvement
l of industry will be in contributing 1o sk
management decisions, implementing meat
T o oesmen hygiene programmes and ensuring compliance
l with regulatory requirements.
Parfarmance criteris

Risk management outcomes
l Systematic application of a generic

framework for managing meat-borne risks to
human health can take several forms, depending
on whether or not a detailed risk assessment is
available, Risk management decisions can be
based an:

+ guantitative estimates of risk reduction;

= gualitative estimates of risk reduction;

*  precautionary approasches,

The practical outcome of its impacts on the
meat industry may be:

= accept current meat hygiene contrals;

* get a risk-based regulatory limit for a
particular hazard'meat product combination
so as to pravide a particular level of
pratection (Figure 1.5);

= prescribe a requlatory measure other than a
regulatory limit that is likely to provide a
particular level of protection;

= remove a regulatory measure that has been
shawn to have negligible impact on
minimizing risk;

Implementation of HADCP by ingustry

faurce 5, Halhaway, Mew Tealard Food Safety Autharity,

Hazardimeat
cambinatian

MEaNIE D Neesatine biaand * set a provisional regulatory measure
reflecting a precautionary approach (Figure
1 l 1.6);
e e = T, « affect the Im!:ﬂement.atmn of rlsh-l:l:ased
reflects ALOS® an measures by industry as part of their own
l 1 meat hygiene programme,
» Parlormanoe crilerbon
Implementation of
HACEP by industry palooddocet i PROGRESS TO DATE
t l To date, application of risk analysis principles
Manitoring for krgplemertation Monitaring  has primarily facused on primary production and
Q;J::grh;ﬁn ”;:- ;F':dﬁ-ié; - fgf:étneae process control activities (the latter imcludes
risk ante- and post-mortem inspection]. Simulation

mcdelling of risk management interventions in

S 5 et F Banrad Pl ataty Ahadtty these areas is available for some hazard/product
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combinations, but examples of regulatory
uptake of outcormes are rare.

“Through-chain® modelling has resulted in a
number of recommendations on riEgulatony
measures, based on gualitative estimates of
likely risk reductions, In the absence of
regulatory uptake, industry can implement such
mieasuras of its own accord.

Sewveral competent autharities Bave removed
resource-intensive post-mortem inspection
procedures where they have been shown to be
of negligible benefit,

In the absence af robust risk assessment,
precautionary measures have been established
for particular hazards in some casas,

.9, surveillance and prevention of BSE,

APPLICATION OF RISK ANALYSIS
PRINCIPLES TO PRIMARY
PRODUCTION

Primary production is a major source of meat-
borne hazards. Risk assessment utilizing a
production-to-consumption approach is likely to
illustrate the importance of hyglene activities at
this level, but few examples of quantitative
micdelling are currently available.

Risk management based on

guantitative estimates of risk

A risk madel may demanstrate that application
of a particular measure at primary production
will have a significant impact on achieving an
ALOP Where difficulty in verification by a
competent authority acts against setting of risk-
based regulatary reguiremeants, an industry-led
quality assurance programme can be a wseful
vichicle for veluntary implementation,

Chemical hazards

In general terms, the “safety evaluation™ process
for chemical hazards in foods utilizes a
"notional zere risk” appresch and gaod
agricultural practice (GAPNgood veterinary
practice (GVP) at the farm level to ensure that
rasidue levels in meat do not axceed the ADI.
Manitoring of meat for compliance with MRLs,
MPLs, etc, aver time, provides verification that
the Al is not exceeded. This is a good practical
example of risk management in action.
Although the satety evaluation process for
chemical hazards can be criticized as an

SECTION 1
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URCErtain risk asessment process, The measunes
that result (GAP and GVP) are intended to
deliver a specified {"notional zero risk"} level of
Consumer protection,

Risk management measures for chamical
hazards at the level of primary production
include marketing authorization, legislaticn on
the delivery and issue of veterimary drugs and
agrochermicals, and surveillance or contrel plans
for animals and meat, and come within the
competence of the authorities. Some aspects of
GAF and GVP in relation to these measures may
be verified by the competent autharity, e.g.
maintainimg lists of animal treatments, but
imdustry-led quality assurance schemes are more
common vehicles for verification,

Biological hazards

An internaticnal FAQMNHO risk assessmant of
Campplobacter spp, in broiler chickens used
moedular modelling of the production-to-
consumption food pathway to estimate risks to
consumers, and to evaluate the impact of
different interventions in each module
(FAQANHD, Z003c) (Figure 1.7}, A reduction in
flock prevalence had a proportional impact in
reducing consumer risk and this indicates that
any risk management programine that
significantly reduces flock prevalence will be of
medsurable benefit to consumers, The challenge
from this wwork is for regulators to facilitate risk
management decisions on an ALDP, and for
imdustry to find practical and cost-effective ways
to implement cptimal interventions. The model
wias camstructed so that different countries could
provide their own inputs and generate
appropriate estimates of risk to their cwn
CONSUMErs.

Irs the FADYPWHO risk assessment of
Campplobacter spp. in broiler chickens, exposure
assessment investigated possible pathways for
centamination of chickens on the farm, and
fallowed chickens through the various modules
of rearing, transpart, processing, storage, and
preparation and consumption in the hame, The
lewel of hazard on the carcass at the end of
processing was found to be a compasite of
Campylobacter spp. in the gut of colonized birds
and the degree of exterior contamination pre-
slaughter.

At the farm level, the effects af betwean-flock
prevalence and within-flock prevalence on risks
to consumers were modelled, As very high rates
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of colonization cocur following introduction of
the hazard to a flock, avoiding initial
contamination is & key mitigation strategy, It
was found that reduction in flock prevalence
had a proportional impact on reduding
LONSLMer risk,

A FAONHO risk assessment of
Zalmanella in broiler chickens (FAQANHD, 2002a)
estimated that any measure that sustainably
reduced the level of contamination griar to the
end of processing would proportionately reduce
humarn iliness, This suggests that hygiene
measures implemented by industry at primary
production level would have significant risk
management valua. Data inputs were only
available from a small number of countries, and
it was recommended that individual countries
use their own data sets when applying the
madel.

The FAQMWHO risk assessment af Salmanelia in
broiler chickens characterized the probability of
illness in @ year owing to the ingestion of
Lalmonella on carcasses that are cooked in
domestic kitchens, The madel commenced at the
end of slaughterhouse processing and included
home handling and cooking, Risk estimates were

generated for direct (cooked chicken) and
indirect (cross-contamination in the kitchen)
exposure pathways.

Inability to madel the primary production and
processing segments of the food chaim meant
that the impact of individual measures that
reduced levels of Salmonella during these
segments could not be quantitatively linked to
changes in fisks 1o consurmers, Despite this, &
ane-to-ane relationship was estimated betweaan
reduction in levels of contamination of carcasses
at the end of processing and reduction in risk to
consurmers, This indicated that any measure that
sustalnably reduced the level of contamination
pricr to the end of processing would
propoertionately reduce human iliness.

The Poultry Food Assess Risk Model
developed by the United States Department of
Agriculture (USDA]) (Oscar, 19949) is a user-
friendly taol for prediction of Campylobacter
and Salmonelia risks resulting from specified
production-to-consumption scenarios. Baseline
madel settings are provided, and different
production and processing scenarios can be
modelled by the operator. Additionally, high-
susceptibility human populations can be
specifically assessed for poultry-borne risks, It is
envisaged that this toal will be used by
competent authorities and industry to make risk
managemeant decisions that could substantially
reduce food-borne risks from poultry.

Thie Paultry FARM Madel was wsed 1o simulate
the use of competitive exclusion technology in
the hatchery. The model predicted that there
wiould be a reduction im contamination at the
processing plant exit from 20 percent to
B percent for salmanelia, and a reduction in
consumer exposure of approximately one-third.
This translated into a significant reduction in
risks to consumers. In contrast, competitive
exclusion technology would net result in any
reduction in risks owing to Campyplobacter

& guantitative production-to-consumption risk
assesement model for Shiga toxin-producing
E. coli (STEC) 0157 was prepared for steak
tartare patties (Mauta et al, 2001}, typically
eaten raw or partially raw in Europe, Moedelling
of the exposure pathway indicated that about
0.3 percent of raw patties were contaminated at
the time of consumption, and most of these had
only 1 cfu of the pathogen, although limited
data availability rendered the final risk estimate
uncartain, the model indicates that reducing
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infection at the farm level will have a significant
impact on reducing risks to consumers.

Risk management based on

qualitative estimates of risk

It is well established that general attention to
Investock management, enviranmental hygeene
and transport will limit the numbers of live
animals shedding and being contaminated with
enteric pathogens such as Salmonelfa,
Campyplobacter and £ coli Q157:H7. This can
result in a commensurate decrease in pathogen
numbers on dressed carcasses. A number of
studies have now shown that minimizing the
level of inadvertent microbiological
contamination with enteric pathogens during
processing will redwce meat-horne risks in most
situations. & number of interventions have now
been recommended on a qualitative
understanding that they will reduce food-borne
fisks.

Arange of risk management strategies for
reducing risks from Salmanelia in poultry have
been suggested by the Codex Committes on
Facd Hygiene (COFH), These include strict
quarantine measures to keep breeder flocks free
of safmonella, use of probictics, vaccination and
withholding of feed prior to transport 1o
slaughter. The relative value of each
intervention is unknown,

The Food Safety and Inspection Service of
the United States Department of Agriculture
[F5IS USDA)Y has published guidance on
minimizing risks due to Salmorella and E. coli
O157:HT in red meat, based on the gualitative
understanding that reducing carcass
contamination is an important risk
managemant goal (F5I5 US0A, 20021 A
production-to-consumption approach s
recommended with interventions in all segments
of the feod chain, F3I5 expects industry 1o
implement HACCP plans for process contral that
include stricter purchase specifications, more
rigofous intervention methads, or a higher
frequency of verification, At the preduction
level, F515 expects slaughter establishments to
obtain cattle fram farms or feedlots that
employ proeduction systems or feedlot controls
shown to reduce carriage rates of Salmonella
and E. coli O157:HY.

Risk management measures recommended for
E. cali O157:HT by competent authorities in
several countries include:
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+ dietary and feeding practices;

= minimizing faecal contamination of drinking-
weBber;

= probictics and competitive exclusion bacteria;

* innovative vaccines;

= “Farm Waste Management Plans";

= farmer education,

Risk management based on
precautionary approaches

Application of risk management principles by
competent autharities may lead to pravisicnal
regulatory measures being imposed an a
precautionary basis at the level of primary
produdcticn.

The World Organisation for Animal Health
(CHE) International Animal Health Code chapter
on BSE provides a good example. A broad range
of measures can be applied ta animals and
amimal products in international trade, and
many of these are precautionany in nature
rather than being determined by guantitative
risk rmadelling. The extent of measures that are
required at the natiomal level will depend on the
BSE categorization of the country ar zane, The
extent of the ongoing monitoring and
surveillance system for BSE also results from a
“risk analysis” of the BSE status of the country
or Zone.

GHP that facilitates risk management

Aspects of GHP at primary production that

facilitate a risk-based approach to meat hygiene

inelude;

# animal identification and trace-back;

= integrated flow of information on hazards;

» official or officially recognized programmes
tor monitoring of zoonotic hazards;

* specific contrals on animal feedstufls where
there is a likelihood of transmission of
roanotic agents,

APPLICATION OF RISK MANAGEMENT
PRINCIPLES TO PROCESS CONTROL

rary aspects of slavghter and dressing
procedures have the potantial to result in
significant contamination of meat, e.g.
hideffeather rermoval, evisceration, carcass
washirg, post-mortem examination, trimming
amd further handling in the cold chain. Systems
for process contral should limit microbial cross-
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contamination and growth in these
circumstances ta as low as practicably
achievable, and reflect the proportional
contribution of these controls in reducing meat-
borme risks to human health,

Microbiological monitoring at specific points
in the food chain is increasing in importance as
a toal for ensuring a risk-based approach to
tood safety. Specification of risk-based
requlatory limits ensures that required levels of
consurmer protection are achieved, while
providing maximum flexibility to industry in
terms of the detail of the process control
wystems that they employ.

Risk management based on
gquantitative estimates of risk

Chemical hazards

Routine monitoring and surveillance for
chemicals, contaminants and residues in meat
constitute important risk-based elemeants

of process contral. In most situations, these will
be the responsibility of the competent authority
rathier tham industry. Monitoring generally will
be part of national rather than establishment-
specific programmes. The competent authority
should apply risk analysis principles in both the
design of manitoring programmes and the
response to non-complying tests,

Biological hazards

The FADANHO risk assessment of Salmanella in
broiler chickens (FAQ, 2002a) estimated that a
percentage change in contamination of chickens
at the end of processing would result in the
same percentage change in risks 1o Consumers.
individual aspects of process control were not
modelied, but any intervention that significantly
and sustainably reduced levels of Salmoneila
contamination priar to the end of procesting
would be expected to be an effective risk
MAnAgemeant measurs,

In the FAQMHO risk assessment of
Campylohacter spp. in broiler chickens
{FADNWHD, 2003¢), relative reductions in risk
a5 a result of different risk management
imterventions during processing wene estimated.
The washing-off effact of water chilling was
estimated to result in lower risks 1o consumers
compared with those generated from air-chilled
chickens, but there wat uncertainty around the
effect of cross-contamination in chill water,
Imdustry would net be expected to respond to

such predictions until high levels of uncertainty
can be removed from the moedel cutputs.

The Poultry FARM madel developed by USDA
{(Oscar, 1999} is a user-friendly tool for prediction
of Campylabacter and Saimonella risks resulting
from specified production-to-consumption
scenarios. This includes the opportunity to
madel different process contral interventions. In
a generic context, simulation of the impact of
defirned levels of contamination of poultry at
the end of processing with subsequent risks 1o
consumers can provide a quantitative basis for
risk managemeant decisions,

Modelling of E. colf ©157:H7 in ground beef
hamburgers was used 1o evaluate three
hypothetical intervention strategies (Cassin et
al, 1993), & simulated reduction in temperature
during retall storage resulted in an 80 percent
reduction in the risk estimate and this was much
more effective than a risk management measure
aimed at educating consumers to cook their
hamburgers mare thoroughly {predicted
reduction of 16 percent). Owing to limited data
inputs, further work is needed on modelling this
particular hazard/meat product pathway,

Arisk assessment model for STEC 0157 in
steak tartare patties (Mauta et al, 2001)
indicates that reducing cross-cantamination
during process control will have a significant
impact cn reducing risks to comsumers. Specific
methods for achieving this were not evaluated
in the maodel.

A dratt international risk assessment of Listeria
monccptegenss in ready-to-eat foods (FAQAWHD,
20020} estimated risks associated with
comsumption of fermented meats as a genaric
food class, The traditional process does not have
a lethal processing step, and moderate
contamination exists at retail. However, lack of
argth and inactvation of existing organisms
during storage render risks extremely low
compared with other classes of foods, e.g.
smoked fish and milk. The risk model
demanstrated that almast all cases of food-horme
listericsis result from ingestion of high numbers
af pathagens, and existing regulatory standands
aof zero tolerance or 100 cfufg could barely be
separated in terms of their impact on reducing
risks. Adoption of the higher level as a risk-based
regulatary limit would facilitate & more tangeted
risk management response to this food-borme
prablem, and allow flexibility in terms of the
specific interventions emploved by industry,
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An important practical outcome of this risk
assessment for industry is the need to
demaonstrate that a particular meat product i
stabilized against the growth of Listeria.
Repeated shelf-life studies at appropriate
temperatures may be needed to verify that low
levels of Listeria at the end of processing will
ot increase during retail and storage segments
of the food chain. Industry would hawve a chaice
of the risk managemeant measures it employs to
achieve a F530 of less than 100 cfulg at the time
of consumption,

Post-mortem inspection

Post-martem meat inspection procedures are a
unigue set of hygiene measures that are part of
process control, Traditional inspection
procedures are complex and resource-intensive,
and a number of recent studies have used a risk
assassment approach to determine their relative
wilue i rminimizing meat-borme risks, These
studies are carried out by competent authaorities
and scientific institutions rather than industry.
& risk-based post-mortem meat inspection
pregramme that is tailored to the particular
type and geocgraphical origin of slaughtered
animals should achieve essentially the same level
of consurmer protection as a traditional
pregramme,

Practical outcomes for industry Imclude:
arganaleptic inspection procedures that are
cost-effective and propoartional to rsk reduction;
judgement of the equivalence of different
measures, more practical requirements for
presentation of tissues by industry; and
integration of post-mortem meat inspection intao
a "production-to-consumption® system for
minimizing risks, Principles and guidelines for
develaping risk-based post-rmartem inspection
procedures are pravided in an annex to the
Codex proposed Draft code of hygienic practice
for meat (FAOMNWYHO, 2004),

& risk assessment madel has been used to
investigate the value of traditional post-mortem
inspection of cattle for cysts of the beef cestode
Taemia saginata in Mew Zealand [Van der Logt,
Hathaway and Vose, 1997) (Figure 1.8), These
procedures have very low sensitivity in detecting
cysts inregions where infection is rare, and the
risk model demonstrated that post-mortem
inspection has virtually no effect on decreasing
the already extremely fow risks to human health
in the Maw Zaaland situation. A8 & CoONSagqUEnoe,
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routine incision of the cheeks and tongues
of cattle is no longer a regulatory
requirement and this markedly reduces head
nspection costs and allows meat hygiene
activities to be focused elsewhere. If industry
does not wish to recover cheek meats, head
skinning can be avoided.

Risk management based on

qualitative estimates of risk

Biological hazards

FaI5 USDA guidance on minimizing risks due to
Salmoneila and E. coli D157:H7 (F5I5 USDA,
2002) is strongly focused on interventions during
process control that minimize carcass
cantamination. While advacating a production-
to-consumption approach, risk management
interventions are based to a large extent an
hygiene procedures and imtervention methods
that prevent carcass contamination during
dehiding and later process steps. A zero-
telerance for visible faecal contamination is &
reqgulatory requirement that must be achieved
by industry, and slaughter premises are expected
to include at least one HACCP-based
intervention specifically targeted to reduce risks
due 1o salmonells and E. coll D157HT.
Innavative risk management cptions such as hot
water and acid wathes, steam vacuurming and
steam pasteurization are encouraged, and their
effectiveness either alone or in combination
needs ta be validated by industry. Regulatory
maonitaring limits based on performance Criteria
ara set to ensure adequate process control.

Tiiss i Traditional Risk-based
Exaternal surfecesioral canaty W

Eyes W W
Tersgue N W, P
Submamillary hemph nodes "l

Parotic imph nodes W

Retrophanymgeal hmph nodes Wl

Buscles of masticaton R W, P

Vo Wi

F Falpab=

| Incea

*  Dnly if ivended for human consempiion
** |nceed according o the potertial for infestation with cysts of Tasna spp

Risk management strategies suggested by the
CCFH for reducing risks from Salmonella in
poultry include channelling of meat from
infected flocks for heat treatment,
decontamination of carcasses and
micrehiclogical monitoring. However, current
risk madels are insufficient to determing the
relative value of such measures.

rdinirmizing contamination with
Campylobacter is an important part of process
cantrol to minimize meat-borne
risks according to a qualitative risk management
appraach. Given that risk models hawve
demonstrated strang correlation: betweaen
levels of carcass contamination and
subseguent risks to consumers, several
countries have initiated "evidence-based
standard aperating procedures™ to prevent or
minimize contamination during process
cantrol (Food Safety Authority of Ireland, 2002).
It is interesting to note that risk
management interventions such as
irradiation and chemical disinfection may be
acceptable to consumers in some countries but
met in athers,

Post-mortem inspection

Competent authorities in several countries have
wsed qualitative risk-based approaches based on
comparisons of hazard contral to evaluate
traditional post-martem inspection procedures,
Outeomes that have been transtated inta
changes in regulatory reguirements include
"hands-off" carcass inspection for lambs in the
United States of America, streamlined inspection
of prime cattle in Canada, and visual inspection
of the viscera of fattensd pigs in Australia, &
detailed example of risk-based changes in head
inspection procedures for all hazards in cattle in
Mew Zealand is given in Table 1.1.

Risk management based on
precautionary approaches

Frecautionary risk management measuras may
be imposed by competent authorities as a
camponent of pracess control, .9, routine
condemnation of "specified risk materials" and
prohibition of mechanically recovered meat, in
regions where BSE i present in slaughter
populations. These measuras may result in
considerable costs to industry, and should be
regarded a5 provisional until more science-based
measuras can be devaloped.
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SECTIOM 1

GHP that facilitates risk management
Many aspects of GHP during process control

facilitate a risk-based approach to meat hygiene,

The most important of these include:

» hygiene messures that mirnimize oross-
contamination of the carcass during
dehidingfdefeathering, etc. and subsequent
dressing procedures;

# HACCP plans for control of specific hazards;

= product identification and trace-back;

= integrated flow of information on hazards to
other segments of the food chain,

APPLICATION

OF RISK MANAGEMENT
PRINCIPLES TO PRODUCT
INFORMATION AND CONSUMER
AWARENESS

Risk management based on

guantitative estimates of risk

& risk assessment model for £ coli 0157 for
steak tartare patties (Mawta e al, 2001)
indicated that while reducing infection at the
farm level and minimizing cross-contamination
during processing, adwocating the comsumption
of “well done” steak tartare patties is not likely
to reduce risks significanthy.

The Poultry FARM Model developed by USDA
(Dscar, 1999) was used to simulate the impact of
improved consumer food practice in the home
on reducing Campylobacter and Salmonefla
risks. & simulated reduction to 5 percent for
rates of temperature abuse, incidence of
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undercocking and incidence of recontamination
of poultry in the home resulted in marked
reductions in estimates of risks,

A Food Handling Practices Model developed
for the United States Food and Drug
Administration Center for Food Safety and
Applied Nutrition (FOACFSAN) provides a
generic quantitative risk assessment tool to
estimate the effects of food handling practices
on the incidence of food-barne illness {(RTI
International, 2001). The madel can be used for
maeat a5 well as & number of other food
categories. The impact of retail and
household practices on microbiological
cantamination can be combined with food-
source levels of contamination to generate
eqtimates of ridk.

Risk management based on

qualitative estimates of risk

Risk madels for several enteric pathogens
indicate that cross-contamination from the raw
meat product to other foods in the home is a
significant pathway for meat-bomme risks ta
humam health. Risk management interventions
1o avaid this are commenly recommended by
competent authorities.

GHP that facilitates risk management

Aspects of GHP that facilitate a risk-based

approach to meat hygiene in the home include:

= consumer education in safe food handling
practices,

* avoidance of cross-contamination;

* labelling,
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Summary

B A risk-based approach to food hygiene has been instituted by both mnational governments and
standard-setting bodies for food in international trade largely as a consequence of the
international trade provisions of the WTO 5P5 Agreement, and in fulfilment of their obligation
1o justify necessary food hygiene measures using science and risk assessment.

B The practical application of a risk-based approach in meat hygiene requires an understanding of:
+ The "building blocks” of a meat hygieng programme (GHP, HACCP and risk assessment):

GHF generally consists of a qualitative description of all practices regarding the conditions
and measures necessary to ensure the safety and suitability of food requirements, The
requirements are generally prescriptive and describe processes rather than cutcomes.
HACCP identifies, evaluates and controls hazards that are significant for food safety, The
system has designated CCPs at particular steps in the food chain, which may be based on
empirical scientitic judgement, of on risk assessment,

& risk assessment programme entails knowledge of the level of control of hazards that is
attained at a particular step in the food chain relative to the expected level of consumer
protection. The control points are sclence- and risk-beased regulatony lmits, which may
eithier be performance criteria (e.g. allowable levels of microbial contamination, MRLs, zero
talerance for TSES) or process criterla {e.q. specified time, temperature or dose at a specified
process control stepl.

= Application af a rigk management framewark, which ineludes:

preliminary risk management activities: risk profiling, risk assessment policy formulation, risk
assassmant;

evaluation of risk management options: reaching a decision on an ALOP in order to
minimize risks wsing available meat hygiene measuras, The meat hygiene measures selectad
for implementation are determined through risk assessment;

implementation of meat hygiene measures: by means of a tallor-made programme based on
GHP or one or more COPs (HACCP), ar regulatory limits or procedures derived from risk
assessment;

manitanng and review: gathering and analysing data on hurman health so a3 to give an
overview of food safety and consumer health.

# Risk assessment: a separate and distinct scientific process commissioned by government in maost
cases and carried out by national science providers, It invobees the four steps of;

hazard identification: the identification of biclogical, chemical and physical agents in food
capable of causing adverse human health effects;

hazard characterization: the qualitative or guantitative evaluation of the nature of the
adverse health effects, ideally including human dose-response assessment;

aXposure assessment: the gualitative or guantitative evaluation of the likely intake of food-
borme hazards by consumers, taking into account other hazard exposure pathways where
relevant;

risk characterization: the gualitative or guantitative estimation, including attendant
uncertainties, of the probability of eocurrence and severity of adverse health effects in a
given population.

= Risk management: decision-making on managing meat-torne risks in an aplimal way ta
athieve the agreed level of comsumer protection. The decisions are based on data generated
by risk assessors on the impact of different measures on minimizing food-borne risks,

= The different roles of industry, government and other stakeholders in the design and
implementation of a meat hygiene programme, £.9.

The campetent authority should facilitate application of all components of the generic
framework for managing risks, set risk-based regulatory requirements as appropriate, and
wvarify that these are being met on an ongoing basis.
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— The industry should be involved in contributing to risk management decisions,
implermenting meat hygiene programmes and ensuring compliance with regulatary
requirements.

B Despite the resource-intensive nature of meat hygiene programmes, assessment of their overall
benefit is still limited by the lack of systernatic data on the various elements of meat hygiene as
they relate to public health.

B To date, application of risk management principles in the meat industry has primarily focused on
primary production and process control (including ante- and post-mortem inspection) activities,
Simulation modelling of risk management interventions in these areas is available for some
hazardiproduct combinations (&g, Campplobacter and Salmornella risk assessrment models far
broiler chickens; models for €. cali species in beef products; and Listeria momocytegensas in ready-
to-at foods) but examples of regulatory uptake of outcomes are rare. The imited application of
risk assessment models to other areas of meat hygiens to date means that few
recommendations an risk-based interventions are available for these activities.

B The Codex proposed Draft code of hygienic practice for meat presents “through-chain”
guidelines for meat hygiene, up to the point of retail. These generic guidelines are based on
GHP, and risk-based concepts are introduced wherever appropriate. The guidelines stress that
any risk-based measures that are employed should be matched to the local or naticnal situation.
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SECTION 2

Good practices
in primary production

Primary praoduction should be managed in a way that reduces the

ikalinood of introduction of haza
M

= Whenever possible and practicable, systems should be established by

S2nd apprognataly COnTRtames L

2atl being sare and surtable tor human Consumpton

tne primary proguction sector and the competent authonty, 1

collect, collate and make avalgble information on fazards ana

conditions that may be present in animal populations and that may
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s Googd nyoenic practice (GHP) at the level of pnmary produch
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recards of treatments, Teedingsiutis and relevant environmental
factors, and should include application of HACCP principles 1o the
graatest extent practicable
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e Anmimal identification practices should allow trace-back to the place
of ongin to the extent practicable, to allow regulatany investigation

where necessary
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Animals should not be fed feedingstuffs that:

are recognized as likely to introduce zoonotic agents (including T5Es)
to the slaughter population; or

contain chemical substances (e.g. veterinary drugs, pesticides) or
contaminants that could result in residues in meat at levels that make
the product unsafe for human consumption,

The competent authority should design and administer monitonng and
surveillance programmes appropriate to the circumstances, that:

-

address hazards arising from animals and plants that may
compromise the production of meat that is safe and suitable for
fuman consumption;

address environmental contaminants that may result in levels in meat
that make the product unsafe for human consumption; and

ensure that water and other potential carriers, e.g. fertilizer, are not
significant vehicles for transmission of hazards.

Facilities and procedures should be in place to ensure that:

housing and feeding platforms where used, and other areas where
zoonotic agents and other hazards may accumulate, can be
effectively cleaned, and are maintained in a sanitary condition;
systemns for active processing andfor disposal of dead animals and
waste should not constitute a possible source of food-horne hazards
to human and animal health; and

chemical hazards required for technological reasons are stored in a
manner so that they do not contaminate the environment or
feedingstuffs.

Source: FACAWHD, 2004,
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INTRODUCTION

The number of food-borne diseases is growing
rapidly, and the safety level expected by
conmsumers has not yet been attained.
Continuation of the problem has been well
illustrated in recent years by human surveiliance
studies of specific meat-borne pathogens such as
Escherichia coli O157:H?, Saimanella spp.,
Campylobacter spp. and Yersinia enterocalifica;
the emergence of new hazards, such as the
agent of bovine spongiform encephalopathy
{BEE) and recurring disease ouibreaks that have
led to wholesale destruction of livestock {e.g. the
2001 food-and-mouth disease [FMD] outbreak in
the United Kingdom of Great Eritain and
Mortherm Ireland (UK} and the 200372004 avian
influenza outbreak in Eastern Asia).

Comsequently, comsumers are increasingly
laaking for products that are not anly safe and
healthy, but also morally acceptable. Assuring
foad safety throughout every part of the food
chain has thus become a vital priority for the
meat industry. This has prompted a rise in
naticnal and industry-led regulations aimed at
impreving foad safety, animal production and
amimal welfare.

International standards for meat safety, which
are intended to be the preferred choice of
sanitary measures, are elaborated in various
documents of the Codex Alimentarius
Commission (Codex) and the Warld Organisation
for Animal Health (QIE) (e.g. FACMWHD, 2004;
QIE, 20038, 2003b). These standards are based
on risk-based approaches, founded on good
hygienic practice (GHP), Hazard Analysis and
Critical Contral Points (HACCP) and, ultimately,
risk assessment (see Section 1),

The premise of GHP in meat production is that
meat should mot contain any pathogens or traces
of growth promaoters, veterinary drugs,
pesticides or environmental contaminants in
quantities that could compromise or damage
consumer health, The role of livestock farmers in
this is to ensure that good practices are
employed at the farm level to avert the risk of
contamination of the meat animals. Such
practices are essential to underpin the
application of HACCP systems and, in advanced
systemns, risk assessment and management
strategias.

Both primary producers and competent
authaorities should work tegether to implemant

risk-based meat hygiene programmes at the
level of primary production. The programmes
should document the general status of slaughter
animals and implemant practices that maintain
or improve that status, and include zoonoses
control programmes, Matianal and industry-led
quality assurance (QA) programmes {e.q9. Assured
British Meat, Meat Standards Australia, Farm
Agsured Mamibian Meat) at the lavel of primary
production should be encouraged and may
include application of HACCP principles as
appropriate to the circumstances.

The aim of the section of the manual is to set
same basic guidelines for the application of
generic GHP practices to primary meat livestock
producticn. The guidelines are based on the
Recommendad international code of practice;
general principtes of food hpgrene (FADANVHD,
19%49) and the Codex proposed Oraft code of
hpgienic practice for meat (FADMNWHO, 2004),
Although the focus is on good practices for
praducing clean meat, cognizance of the
broader good agricultural practice (GAF) is taken
throughout since GAP emphasizes the impartant
ethical production practices related to animal
weelfare, environmental protection and labour
management. For each area of livestock
management in primary production, the general
GAP principles are discussed and guidelines
pertinent to clean meat production (GHP) are
highlighted in tabular farm.

The philesophy here has not been to create
elaborate and detailed standards (e.g. chemical
guality of drinking-water or acceptable bacterial
counts in feed) but to outline commion sense
practices that are easy to implement, Where
finding am applicable local standard may present
protlems, the use of specific expert guidance is
advisad.

PRINCIPLES AND RECOMMENDED
PRACTICES AT FARM LEVEL

Guiding principle

Meat should be produced from healthy animals
under generally accepted conditions, To achieve
this, good and hygienic production practices
should be implemented at the level of primary
production so as to reduce the likelihood of
introducing hazards and to contribute
appropriately to meat being safe and suitable
for human consumption.
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Basic animal welfare

Concarn for animal welfare is not bazed only on

the satisfaction of human ethical needs, but also

has 1o do with :'._'Irl:ldl.,.‘l’_'.i'-'ll_:" Arrmals that are

stressad, expariencing pain of discomfort, o

imnadeguately fed or watered will not produce to

their full patential, 18 65 therefore essential that
basic weltare requirements be met. Good anima
wislfare 1% H_"I_I'_:-IJHi{l;_":‘l as freedam fram b nger
and thirst; freedom from discomfort; freedom
from pain, injury or disease; freedom to express
narmal behavicur; and freedom fram fear and
distress

Basic armmal welfare needs are:

# an adeguate quantity and quality of water,
food and air to maintain good health and
procuction;

¢ social contact with other animals:

= sufficient space to stand, lie down, stretch,
Graom and [_lq_'rl:c-rrrl rormal patierns of
behaviour - including movemeant and exarcisa
(Fhoto 2.1);

« protection from disease and injury with access

to appropriate treatment if they ocour;
= pratection from chimatic extremes where
possible,

Shelter and handling facilities

Shelter and handling facilities should be
planned according to the size of the herd,
expanuon plans, cleaning and disinfection
needs, disposal of animal excrement, the
available materials and the availability of good

guality water. The shelter and handling tacil
plans shculd take Info condsideration existing
legizlation on animal welfare and conform v
the relevant animal weltare freedoms from

discomfart, pain, inury oF diseate, freedam
to have social con
with ather animals and freedom from fear a
distress. The design and use of shelter facilit
tor beef cattle should promaote the health, w»
heing and good performance af animals a 4
stages of their lives. Shelter facilities should

express mormal behaviowur,

provided for the purposes aof comfort and
protection and not for the purposes of
intensification, and they should be kept clea
Accordingly, cattle shelters and handling
facilities should be designed to ensure aase .
handling and to pravent injury 1o animals
(Phatos 2,2 and 2.3). lsolation (exoept when
required by veterinary treatment), cramping
tethering and other torms of movement
restriction are not permissible.

The design and siting of shelters must take
intg consideration enwranmantal protection
concerns. There should be no physical featwr
in the enviranment that cawse recurring
injuries to animals. All reascnable steps
should be taken to protect animals from
predators.

Riskshazards associated with animal shelts
that could compromse the cleanliness of me
are outlined in Table 2.1 alang with
recommendations on how the risks could be
averted and on possible contral paints.

d#ﬁf. i
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Avou: infured Livestack feeding and watering
animal on dirty One of the basic animal welfare needs in order
dm'_"'“ﬂ" wrth ﬂ"l:':-’ to maintain good health and production is for
inayge: nafe the r ¥
amputated tail adequate quantity and guality of feed. Livestock
and the should have access to a wholesome diet
swallen feg appropriate to their species, body age and

condition 50 as to maintain optimal body
candition (Bax 2.1), Neanatal calves should
receive colostrum tor at least three days
postpartum, and naturally suckled animals
should have regular contact with their mothers.
For older animals, the feed provided should take
into account the age, sex and physiological
status of the animals being fed, Expert advice
must be actively sought in this respect. Where
dictated by local conditions or needs (e.q. dry
seasons), livestock should be given
supplementary feed.

Animal feedingstuff should not contain
chemical sulbstances or contaminants (e.g
antibiotics, lonophores, hormones and other
groweth-promeoting substances) that could result
in residues in meat at a level that makes the

BOX 2.1 How do | know that my cattle are well fed?

Prabably tha mast reliable means of determineng an ansmal’s nutritional level s 10 examine it with (e
intention of carnying ocwt 3 body condition score. Condition scoring is normally done on a scaleof 1 10

S, itk 1 Berng e poarest and 5 being reganded a5 overly fat

SCORE 1
Emaciated, Hibs and poinis of hips protrude, muscing oeously poos, Transserse processes ol

vertebras sharp to towch

SCORE 2

Thin. Kibs cearly wisible. paints of hips visible

SCORE 3
Ciptimum condieon, Ribs aresy visible, poents of nips wweldl rounded, a ceear " walstling” Debaeen 1ast

rib and pelis. Ends of transverse processes can Be felt with pressurne

SCORE 4

Fat. Ribs not visible, no “waistline™ between nibs and pelyis

SCORE 5
5.]'.'-.‘“'!'_.' fad, ahesa: As for scofe 4 Dot wnth palpable fat deposits imsaan W distributed Gver palvis anrea

and pnder tasthead. Trarmsverse processes cannol be felt
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wieate ventealion
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mifd siopes 1o prevent
accumudation of weader anc
orevent wateriogging

Livesiock bl IS, Tanne 3 nid
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that minimizes thew hamiu

e |ieence On 1 snyiroreesng;
palluficn & wrader wourded by the
sliEry and manee should e
prevenied
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mguendly remicved {roem the
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shukl b2 ||'!rl_'.F.' EMOUN [ S0
maraire dummg the p
spreading w not allowsd

Shalter taclitss showid be
mairtained dry. chean and frea
fram resclenits and imsecls

instailations and effiient
mianagesment (oificial Lanitany
legistation] showld be established
Ly the campetent authonty and
Hserved in the design, sding ard
COnSEruchon of sheffer, hiandling
taclities and efluend
manapemant sysham

Thene shiould be no physical
lealures im the Brneronment
WIICh CaUSe PRCUITING mmjEnes to
ANETEN

Facdities and proceduies should
b in place 10 ensire 1hat dholter
and feeding platforms, whers
used, and ofher areas whens
rooratic agents and other
Fazards may accumulate can be
nffectively cleaned and

aried in santary conditan

IFdint

Agriculiural chemicals should be
Sofedd o SLCh 3 anner Thal
they oo not contaminate-the
BrndrCEimMent, Wedliel aid
fepdingytisdt

Local guidelnes tor stored
volumies of maraire shoulkl be
adhened 10



Good practiens im primary prodiactian

PHOTD 2.4

G000 PRACTICE:
Iivestock drnking
clean water from
2 drinking trough
(Bos indicus in
ot Senegal)

meat unsafe for human consumptian.
Feedingstuffs should be free of any matesial
that is likely to introduce zoonotic agents to the
meat (such as meat-and-bone meal, which could
introduce the agent of bovineftransmissible
spongiform encephalopathy [BSETSE], and
poultry manure).

Where on-farm mixing of feedingstufis is
practised, good quality ingredients that are free
of toxin-producing fungi and other
contaminants should be used, Otherwise
feedingstuifs should be procured from
reputable, officially recognized manufacturers
and distributars,

Livestock should always have access to clean
drinking-water with no hazardaus microbes and
chemical contaminants. The drinking troughs
should not have leaks in arder to avoid wet
floors and minimize the risk of transmitting
foot-rot, parasitic and other disease conditions
(Photo 2.4).

Risks'hazards associated with animal feeding
and watering that could compromise the
cleanlimess of meat are outlined in Table 2.2

SECTION 2
7

along with recommendations on how the risks
could be averted and on possible control points.

General livestock management practices
Livestock should not be unduly stressed during
handling, Excessive use of electric goads {prods),
wihips and similar instruments is not permitted.
These should be replaced as much as possitle
with alternative driving aids such as flags, plastic
paddles and sticks with plastic ribbons attached
(Grandin, 1993). Animals should not he harassed
by dogs and, where necessary, dogs should be
separated from livestock (except in the case of
bona fide sheepdogs).

Livestock identification is essential in
managing livestock. In the case of beef and
dairy animals where a disease of concern to
human health may emanate from a single
animal, and would have to be traced back
through the praduction chain te the single
animal, the case for animal identification to the
individual level is a strong one, It s thus
necessary that farm animal management
practices include systemns for collection,
collation and publishing of information an
hazards and conditions that may be present in
amimal populations, which may affect the
cafety and suitability of meat for human
consumption,

The identification of the animal must meet
minimum standards concerning readability and
tamper-resistance in order ta be both reliable
and credible. While the issue of livestock
identification is fully dealt with elsewhere (s2e
Section 3), the following basics apphy:

+ The means of identification should be easily

Hot branding has besen i wse for pver 4 000 years. People have used branding o place their mark of

orwnersiip upon lwestock. With reference to animals, branding has had the goal of identifying the

omiar rather than the aromal = i1 s normally used to establish ownership, especially in casas af thefi
Branding suffers from all the disadvantages of both ancient technaolpoy and a lack ot cenfral

control = it aften lacks readability {as a result of poor construction of the branding iron, poor branding

techiniqua, ntentional *bliotching” by thieves, kong winler coats on animals) and s reqarded by many

a5 a crpel pracice

Despite the shartcomings of brandeng and the fact that it can only be used 1o estabish cvnership,
many have tried (o use this chsolete technoloay for livestock identification. Proper identification of

Ivestock has now been rendered possible oy mare modern methods
&g 3 means of Ivestock identification for management and fraceability, branding must be regarded

a5 Lunsuitable and outdated.
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Risksihazards
and control points

Risks

Infection of animals by food-
borme pathogens.

Inducing animal 10 shed
pathogenic onganisms into the
BV,

Animals ingesting harmiful
chemicals and substances whach
could accumulaie in the meat.

High levels of undesichle
residues in the meat,

Agent of BESETSE in feedingstuit,

Conirol points

Lource of faed ingrediants,
feadingstuffs and licks.

Starage of feed ingredients,
feedingstutfs and licks,

Risks

-

Micrabial and parasitc mfectans
from unclean pastuns.

Develnprment of resistance
against anti-parasitc drugs

Animals conguming plants that
could compromise the production
of safe meat.

Chemical hazards from
pasticices, herbicdes and
fertilizars.

Recammended
practices

FEEDING

# Arinal thould be provided with

Teadingstuffs, licks andfor
supplements of good hygienic
quality

» Zhanges in feeding regimes

should be made gradually,
partcularyy in the case of
FUImENArts, 5o that digest e
disturbances do not resuli.

PASTURES

= Minimize the risk of mfechon and

disease by good pasture
management and good grazing
managamaent

Suggested measunes to achieve
recemmendad pracice

o Animal feedingstufts, licks and
supplements should be produces
in accondance with the code of
good practices and stored in
good canditions to ensun that
they are free from contaminatao:

= Records should be kept of al

feexd mgreients, feedingstufls
and supplements fed to the
animals.

= A ollicaly recognized

traceabdity system fior sounces of
feed ingredients, feedingstuffs,
licks and supplements should be
implemented by the: primang
praduction sector and controllas
bry the competent autharity

Lireit use af antibiotcs,
ionophones, honmones and othe
arowih-prosmating substances 1o
within legal and technical
recommendations.

= Fesdullicks'supplements should

b= pratected fram hurreditg,
radents and amy other possibla
COntaminans.

fuminanis should not be fed
with any feedingstull containing
protesns criginally derived from
ruminants. Bome meal, camass
meal, meat-and-bone meal and
pauling manure should be
exduded from ruminant diets.

= Regular dewnrming of Iestack

and comganicn ansmals.

= Pastures should be on well-

drained sods to discourage
gremaith of flukes and coccdia.

= Froper grazing management

e freating beedtock with
anti-parasies.

= Proper grazing mansgement SNE

treating pastures with manaire ot
Hudge.



SECTION 2

Good gractices in grimary progduction
Risks/hazards Recammended Sugipested measened to achisve
and controd points practices recommended practice
PASTURES, CONT.
Contnel podnts * Pagiunes should be mainained

= Animal health management
e, use of anti-parasiies and
anti-helminths).

* Sounce of pesticides and
herbibcides.

* Programme and rate of
application of pesticides,
herbicides and femilizers on
pastungs,

o Grazing schedule for trested
pastunes and animals.

Risks
# Irlections fram ather feald)
animals.

= PFlanis that could comgromise the
production of wafe meat,

Control points
= Contral of animal movement.

= hManitaring and surveilance of

rangeland.

Bisks
= Water-borne infections

= Water-porne chemmecal hazaros.

Cantrol polnts
* Aqricultural chemical wsage.

& Efffuent and wasle managemenl

* Saniation of water troughs.

RANGELANDS AND RANCHES

& Ensure that there are no feaiunes
in the envirgnment that can
CaLise requring ingury or infection
14 the animals or that such
Teatures are sither remaved or
animals are protected from them,

WATER
= Prowide animals with cheam waber
at all gimrses.

= Prolect water sources fram
contamination.

free of hazardous plants

= Pesticides, organic and Inorganic
fertilizers should be applied when
riefessary in doses recommended
bry the competen authonty,
which will not resisft in unwanied
resicues im the meat animals.

= After-freatment withdrawal
panods from the pastures should
b Actberesg 1o

= Animals shoukd not be grazed in
ary place wherg environmental
contamination wdth ary residue-
causng substance has ccourned
{E.g. pasiuves or water sources
msar miness ey contan high
levaks of heawvy metals).

* The compedent autharty shawkd
diesign and administer monitaring
and susveillance programmes that
address harards anising from
amrnals and plants. that my

compamise the production of
meal that is safe and suitabke dar

human consumption

» Muasures 1o protect cattle from
hazards should be implemernibed
wihine necessary, e.g. fancirg,
herding.

& hemcal wesad control should be
carried out i such & way as to
anoid soil and water
camamination,

® Efflsend and manune should be
managed in away that prevents
polution af waber sowces

» A schedule for regular monitoring
af the water quakty should be
drawn up, verified by the
competent authariy and
implemented.
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applicable, easily readable, non-transferable,
tamper-proof and not easily copied or
forged (Hox 2.2).
= Central recording of identification codes
issued should be entrusted to a competent
central institution, and farmers should also
keep adequate records of the animals they
have identified.
Risksfhazards associated with animal
identification and movement that could

compromise the deanliness of meat are outlined

in Table 2.3 along with recommendations on
how the risks could be averted and on possible
control points,

Animal health
Animals that are sick or injured should have
immediate access to proper treatment and car
Treatments requiring surgical procedures shou
only be carried out by properly trained
personnel. Such treatmants inclede dehorning
castration and tail docking, Cruel and
unnecessary treatments must not be practised
Animals should be regularly vaccinated and
treated prophylactically for internal or extern.
parasites whenever this is judged necessary by
trained persan, A5 these needs will differ
according to crcumstances, veterinary advice
miust be actively sought in this respect.

Suggested measures to achieve
recammended proctics

Risks/hazards Recemenandad
and control points practices
ANIMAL IDENTIRICATION AND MOVEMENT
(see also Sections 3, 4 and 5)
Risks Al acquisitiars, sales of anfmals,
s Transmission of disease acouisitions of semen, lasses and
pathiogens dEscands shoukd be reconded.

= Introduction of fansign
patfrogens and contaminants,

= Stness and inoeased susceplibility
b0 Chsaases and injLmes.

Contral paints
= Sourdng of new stock

= Splacton of animal identification
system and s imglemeritathan.

« Splgciion of Ivestock for disposal
(e wale, rovement o odber
farms),

= hanagement of trangpartation

{see Section 5.

Risks
« Transmission af pathagens.

Control points

# Sounce of replacement stock,
animals for finghing off and
semen for artfical insemination
ALY

Animals destined for slaughter
shinild be trarspored in a
manner that minimizes soiling
and crosg-contamination with
faecal material and the
irtrsduchion of nesss hazanss,

Consideration should be given to
avoiding injury and undue stress
duarireg bransponaticn.

Zonmigs for disease control
should be sticthy obierved in
animal movement

BREEDING

Breeding bulls, seman and oows
should canfarm to good 2oonotic
stanclardd and be from heiends
{eoroe) with strict sanitary
carirl.

Identify and keep reconds of the
arigin af all initial sfock and
animals that ane subsequenthy
inroduced inta the praduction
system (elg. births, purchases)

Animal identification practices
that allow trade-back 1o the place
of origin fo/the extent practicable
1o Al regulabong ISt ation
where necessany should be
implamented (see Secion q)

Animaks destined for slaughiter
st be chean and healthy

Legislation concerming
waccination, deworming and
quaranting of animals befare and
after movement should be
athered to.

A good transpartation
management system should be
employed (spe Section 5).

Purchase all breeding siock and
semen from reliable sources,
resgistered according 1o standands
set by the competant authonty
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SECTION 2

Animals for which treatment is not possible
should be put to death using a method that
does not cause further pain or distress (single
bullet or injectable drugs are acceptable), Where
a single bullet is used, it should be fired at close
guarters inte the skull at the point where the
limes drawn between the eye and the
opposing ear intersect, Where an injectable drug
is ugad, it should be administered by a
vieterinarian or an approgriately authorized
and trained person. After euthanasia, stock must
be disposed of safely so that they do nat pose a
risk of spreading disease pathogens or
contaminating the environment,

Potentially dangerous or towic chemicals,
paints, dips, medicines and disinfectants
should be stored safely and well away from
animals,

All animals destined for slaughter shaould
conform to good zoo-hygienic standards and
priginate from herds with strict sanitary controls,
T facilitate the application of risk-based meat
hygiene programmes, the primary producer and
competent authority should record relevant
information to the extent possible on the health
status of the livestock as it relates to the
production of meat that is sate and suitable for
human condumption, This infermation should be
made available to the abattoir as appropriate to
the circumstances,

There should be & system ta facilitate the
return of information on the safety and
suitability of slaughter animals and meat from
the abattoir to the primary producers. Producers
should use such information in planning farm
hygiene practices. Where producer-led guality
assurance programmes exist, this information
shiould be incorporated inta the programmes in
arder to improve their effectivenass. The
competent authority should systematically
analyse monitoring and surveillance
infarmation from primary production so that
meat hygiena requirements may be modified of
necessary,

Riska'hazards associated with animal health
that could compromise the cleanliness of meat
are gutlined in Table 2.4 along with
racammendations an how the risks could be
averted and on possible contral points.

Farm environment management
Ag a matter of basic primciple, farming practices
should be ervironmentally sustainable and

1

existing habitat and species diversity must be
maintained and protected. Unsustainable
farming practices must be discontinued, Where
grazing is concerned, stocking rates and grazing
rotation must ba such that the ecology is
improved and not degraded, Grazing
management {stocking rates, frequency of
rotation) must be such that positive plant
succession is maintained with the aim of
reaching climax vegetation (Box 2.3).

Where animals are kept in pens, these showld
be founded on a mild slope to prevent the
accumulation of water in the pens.

Waste management must be such that no
pollution of the envirenment, water or air
acours, Manure may be used for sail fertilization
but not in swch a way that long-term
environmental sustainability is affected. It may
be necessary o carry aut soil and water analyses
regularly and expart assistance must be actively
sought,

Primary production of livestock should nat be
wrdertaken in areas where the presence of
hazards in the environment could lead ta an
unacceptable level of such hazards in meat.

Riskshazards associated with farm
envireonment managament that could
campromise the cleanliness of meat are cutlined
in Table 2.5 along with recommendations on
hiowr the risks could be averted and on possible
cantrol points

Labour management
The inclusion of good labour practices in an
agricultural publication such as this one may ba
controversial, but consumers are increasingly
concerned about the labour practices behind the
praducts they buy. Labels announcing that
“child labour was not used in producing this
item™ may well become a part of the future of
agricultural product labelling
For this reason, some guidelines have been
given below on some of the basics, addressing
issues such as child labour, adeguate
remuneration, health and housing.
= Farm labourers should be properly
remuneratad and local legislation regarding
rminimum salary or wage levels should be
cheyed.
* Provision for adeguate annual vacation leave
should be made.
* The use of child labour is not permitted.
* Labourers should be given the proper
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Risks/hazards Recommaended Suggested measurns o achim
and control points procliced refamimentded practics
Risks o Prevent the sk of mestiock = Establish a hesd health plan that
= Foonotic diseases infection by zconatic agents. is approved by the competent
authomty for routing peeverneg
* Dirug residuss in meat s Controd and eradicate the measres.
precence of Zoonolic geels in
vestock animal populations, = The health plan should indude
Control points offical or officaly recognized
= Appropriabe use of wierinary o Prevent i possible programemes for the contral,
medicines. contamination of meat from the monitofing and eradcation of
Invesiock by chermcal substances zoanotic agents in animal
» Sournce of veterinary medicines. {e.g. weteninary drugs, pesticides) popuations and the enviranment
aboue alawable mmarmim and modifiable raoratic deaises.
¢ Louring of newr stack, residue fimits (MRBLsL
replacement stock and semen, = Keep writlen reconds of saniary
contral, including dates, baich
* [Farm SAnilary pRogramrims, riumber, laboratong and validdy

* Transpon and SHofe waccines,
madicines and all veterinany
products unger the conditions
specifiexd by the manufacturers.,

+ Drugs should be administered in
coerect doses at the coerect
applcation site. All relevanit
records of drisg administration
should be kept.

= Withdrawal periads far veterinary
mulicnes mist be stricthy
adhered 1o,

= The competent authosity should
provide monilafing sysiems that
establish basefine data and guide
a risk=based approach bo the
coninod of chemical hazands.

» The competent authonty should
systematically analyse marstanng
and surveillance inforrnation from
primary proguction = that meat
fypene reguirements may be
madlilied i nescessary.

protective clothing {overalls, boeots and other given adequate training in the handling of
clathing iterms as needs dictate), the animal species under their control,
= Labourers and their families fwhere they are = |livestock management practices on the fan
resident on-farm) should be provided with should not place the health and safety of
adequate housing, bathing and toilet farm workers at risk.
facilities, and the costs thereof must not be = Where disciplinary action is necessary,
subtracted from their wages. acceptable practices {written warnings for
= Whare rations are supplied to labourers, they lesser misdemeanaurs) should be followed.
should be of adeguate nutritional value, and Summary disrmissal of labourers is allowed
wages may be adjusted as allowed by local only for the most extreme forms of
legislation. riscanduct.

* Labourers in charge of livestock should be + Labourers (and where appropriate, their
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Climax vegeiation can be thoesght of as the greatest dwversity of
plant speces a peece of land is capable of supporting - such a
plant community is capable in the absence of disturbance) of
mdetinitaly maintaining itself and = regarded as stable. Properly
mmanaged animal impact should be consigered as a tool for
maintaining stabdity and not & a disturbance.

Regular evaluation of species mix and extent of ground cover
will prowide some clues as 1o the ecological health of an anea

PLANT DIVERSITY SCORING

Poor: Less than 10 different plant species visible ina given area
Medium: 10-15 different species visible in 2 geven area

Good: More than 15 species visble inoa given anea

EROQSION SCORING

Poor; Surface litter absent {rermoved by wanddater), plant roets
Wisthle, presence of erosion gullies

Medium: Evidence of surface litter deposited agamst obstacles,
soil “pedestals” around plant roots

Good: Evidence of accumulating surface litter, little avidance of
water flow patierns on the surface

Such ~nde-of-thumb® evaluatons are easy to do, and i cammsid
out regularty, will provide some endication as to whether a piece
of ground s being managed so that increasing diversity

{i-e. positeee succession) is being promoted.

Sodres: acagied from Savory, 1999

farnily members) must have ready access to

medical care.
¢ Records should be kept of wages paid,

traiming given and disciplinary actions
undertaken.

All principles, laws and regulations regarding
hygiene and safety during any operation related
to livestock production must be follawed in
order to avoid any health hazard to workers and
CONSUMETs.

Risks'hazards associated with labour
management that could compromise the
cleanliness of meat are outlined in Table 2.6
alorg with recommendations on how the risks
could be averted and on possible contral points,

On-farm record-keeping

Why should records be kept of on-farm
activities? The answer 5 very simple = keeping
good records makes good management possible.
Maintenance of records across a broad spectrum
of farming activities enables the producer to
et histher progress in terms of praduction
levels, income, state of the environment and
other parameters,

The availability of records also facilitates the
process of farm audits and inspections where
external bodies are invalved in verifying the
implementation of good practices.

There is a wide range of records to be kept
with respect to any farmimg enterprise, and such
record-keeping can become very sophisticated,
As the aim of this publication is to assist smaller-
scale farmers in developing countries, every
effort has been made to keep the approach
simple,

Im terms of the farming practices cutlined in
the preceding pages, there are a number of
records that are essential. These are:

Livestock population register
At the vary minimum, records must be kept of
births, deaths (with cause whiere knawn),
purchases and sales of each specias of livestock
on the farm (Figure 2.1). Preferably, each hirth
should be recorded individually and the identity
code allocated to each animal nated. individual
identification also makes it possible to record
the sale and destination of each animal, and
facilitates the keeping of records on individual
medication.

The register must be backed up by the normal
receipts or waybills that accompany the
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Risks/hazards Recommeenided Suggested measures o achieve

and control paints practions recommended practicn

Risks = Ensure that pesticides-and their & A& recognized protcood for the

s Microbial and parasitc mbection comtuners do ol conlaminabe starage, wage and depoial of &l
of Inestock. sail, water and animal feads. chemical substances used on the

= Microbial contamination of
|restack

& Chemical contamination of
feedfodder, woater and ook

& Phiyical contamsmaticen of fesd,
water and |westock,

Catral pokity

= Chemical ussqge

= Effbuenl and manue

Sricily 1alow legal preschptons
for hardling, application and
disposal of pestiide fetiovers and
ernpty contanérs with empheig
an the trigle washirg mathod

Waste management must be
such that nes pollution of the
ENYIONITSRN], Waler OF 4ir GCCrs.
Barnire may b2 used for soil
hertilzation but nol in such a way
that long-term armironmertal
sustanabity |5 affecied,

Graztig management (stocking

farm {2g. medication-and
waccines, fertilen, paints should
be drawm up and implementad,

Pesticde applicaton equpment
shaukl canlarm 1o saléty and
mgnienance recommendations, .

‘Where possihle, a recogninsd
proioood for faem waste
manaqerment, degosal of dead
Carcasses; eiC. 10 pravant
palluion of e emdrcnment and
the spread of infectious dissases
iz arermais ar i humans should

managemam rates, frequency of ratationl mus b drawen up and implemented.
ke such that positive plant
= Boclamed wadenwasie usage sicoesuon is maintained with the = Any deaths That s suipecied 1o
aim of reaching dimax e from disaase shouki be
wEqetation reparied ard cancasses shaukd he

s Carcasses thould be disposed of

available for pos-maoriem
evaluation |n such ases

m Aich & wiry that they do not

polhite the emdrenment = [ pecessary, 3 programme far

s Bow 2.4) requilar woil and winter anabysed
should be established with ihe
asastance of the competem
authonty.

Ideally, amimal carcasses should be dsposed of at a rendering
plant. Disposal methods on the farm, such as bunal or burning in
the open, may cause water of air poflution. However, if no other
cplions are practical, carcasses may be bured cn the farm as
Iong as the follewving gusdelines are met;

= The bunal =ite 15 at least 250 m away from any well or spring
that supplies water for human consumption or fanm use,

» The burial site s at keast 30 m from any othes Spring or
watercourse and at least 10 m away from any field drain.

» The bottom of the burial pit should have at least 1 m of
subsoil abowe it so that the carcass Is covered by at beast T m
of soil below the top soil,

o The -bottom of the burial pit mest be free of standing water,

Source: afspted from Latvia Urerersity of Agricutiure, 1994

purchases and sales of livestock so that
ragisters can be reconciled with individual
transactions.

Feed registerfgrazing records

Where a farmer has access to fenced-off camg
or fields, the number of animals grazed in eas
camp, and the periods during which they are
grazed, must be recarded. Such records, whe
kept together with a record of the ecological
status of each camp, will enable the farmer tc
track progress with envirenmental managems
Thie use of communal grazing makes such
management processes very difficult, howeve
and it may not always be possible to keep a
grazing register.

Howewer, the use of supplementary feeds o
exclusive feeding with zero grazing renders tk
keeping of recards absolutely essential, Feeds
may well be a source of toxins or infecticn, ar
accurate records af their use must be kept, Th
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Risksrharards
and control points

Risks

= Tasks nat adequately carmed out
leadding 10 risk of contamration
of livestack feeds, water and
EfmEnnrent,

Contral points
= Traning of workers
® Supnly and mainlenance al

pratectve clothing and woek
ELEpmEnL

Reg s nedad
practices

= Workers should be suppled with
pratective dothing ard
equipiment that conform 1o
safety and maintenance
recammendations,

* Oy trained labourers using
appropriate mdridual protectve
clathang should be afiowad to
carfy aiut @y given task.

Sisggested measures to achieve
regommended practiog

® Prenace periodic Tainng 1o
workers:

= Lupply appropriste protective
clothing and eguipment in good
waorking conkiion.

* Becoepmended sinrage
conditiors, manienarde ard
replacement sthedufes for
protecte dathing and
equipment should be strctly
axired Lo

& Make sure all safety rules are
alservsd during aperalans,

* Keap records relabed to healih
and satety

minimuwm details to be recorded are: the name
of the feed (if a proprietary brand is used); the
composition of the feed (if an own mik 5 made),
the number and identification/category of
animals fed; the pericd during which they were
fed; and the amount of feed consumed during
that period (Figure 2.2).

Records of purchase and labels of the feed
used must be kept for reconciliation with the

ragistar.

Treatmentdrug register
Camsurmer cancerng r-tgnrd'rng refickues inomaeal
make the keeping of a treatment reqister
essential in preserving the credibility of
production methaods. It is accepted that animals
may need medical treatment from time to time;
what is required 5 the assurance that the
treatment was correcthy administered and that
withdrawal times were observed,

An gn-farm treatment register should contain

LWVESTOCK POPULATION REGISTER

Farmer's name and address......ooo

1 | . SR

oo Wear and manth.

Dt Previoius tatal Births

Pufchases

Sales Death Mt TivLal
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FEED/SUFFLENMENTARY FEED REGISTER

Farrmes naimse Snd Sodress. oo B e e e T e
Name {progristary Conmgasitian (if I Pl iz Period (fromdtol Quantity fed
faasd) L migiure) idemtification of
animals fed

the fallowing information: the date of the
treatment; the name and dose of the
miedication or vaccination used; the description
ar identification of the animal/s treated; the
length of the withdrawal period; and the date
af expiry of the withdrawal period [i.e. the date
after which the animal is again eligible for
normal production). For a suggested layout of
such a register see Figure 2.3,

Workers paysheet

Each worker should have a sheet showing
hizher name, date of birth and record of
weeklymonthly payments, giving the date of
the payment and the amount against the
wiorker's signature or thumbprint. This s not
anly good practice in terms of monitoring
labour costs, but is an added protection for the
farmer against possible claims of malpractice
with respect to remuneration (Figure 2.4).

Financial recards

While cutside the scope of this publication, it
goes without saying that financial records are
essential even for the smallest of farmers. At
the very least, a manthly income and
expenditure sheet should be kept, giving details
of maney spent on labour and ather inputs, and
details of money obtained through sales of
production,

Supervision and inspection

Livestack should be kept under supervision of a
person trained in their care and feeding. Ideally,
they shauld be seen once a day by such a

person, but under extensive farming conditior

wieekly checks may be more practicable. They

should be checked for health, and their feedir
and drinking facilities must be inspected.

Animals or facilities requiring attention must |

reported without delay 1o the person

responsible.

In order to verify the implementation of the
standards elaborated here, external inspectiorn
by an authorized body must be undertaken o
regular basis (Photo 2.5). Such inspections sho
b carried out at yearly intervals and include r
only an inspection of livestock and facilities, b
dlsa a detailed audit of all the records cutline
abowve.

* The inspecticn authority should compile a
suitable register of all farms intending to
apply the good practices {i.e. an accreditati
system should be implemented) and provisi
should be made for central recording of all
inspections.

¢ Inspectorsfauditons should carry out uniforr
inspections on all farms invelved in any
standards scheme, and should wse a standa
inspection reportichecklist (Box 2.5).

* nspection reports shall be collected and
stored centrally by the inspection agency, a
farms not complying with the reguisite
standards must be placed under sanction,
&g, exclusion from relevant markets,
reduction in producer price.

= Inspectors shall inform farmers of any
shortcomings noted during inspections so t
farmers may take corrective action.
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FHOTO 2.5

A farm inspection in Swazilangd:
such inspactions are the
cormeritons of guality assurance
i the livestock inolustry

B racE N A AT FEMEE L A

ON-FARM TREATMENT REGISTER

Farmer's name and address.. ..o i )| " | AR PR TR RN

Dt | Treatmentidrug Description! Withdrawal Expiry date
identification peeriod withdrawal
| of ansmals
| |’
|

WORKER'S PAYSHEET

LT Tl oL = 1 O 1 1 1= | +11.a 1.1 I,

Date of start of eMPIEMENT.....oocome e e

Date fomaurt paid Signature of employes

Lodwe racond: RO T i
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Questans =24 ane answered yesmo; give detals of problems/defects noted at question 25.

FARMER'S NAME: HOLDING MAME AND NUMBER:

R

L T

2
10
Ll
12
13
14
15
16
17
18.
15
i0
21
22
z1
24,
25,

Signature of Farmaer:

15 the onigin of all purchased livestock known?

Are there dear records of all movements 1o and from the farm?

Are all animals identified in accordance with schema rules?

Are records kept of all treatments?

Can treatrment records be reconciled with accounts for medicine purchases
and veterinary consultations?

Are medicines and vaccines correctly stored?

A records kept of o feeds ghaen?

Can feed records be reconciled with proofs of purchasa?

Are these feads free of meat-and-bong rmeal?

Are these feeds free of poultry manure?

Are these feeds free of growth promotants?

Are Teeds cormectly stored?

Were all animals presented for inspection?

Was their overall condition satisfactary?

Are lwestock raised on natural grazing?

ks the grazing m a satefactory condiban?

Do farm practices minimize: stress?

Are handling facilines accepiabla?

Do animals have free socess ta clean water?

Where appropriate, 5 shelter for animals sufficent?

Do animals suffening from sckness or injury recesve immediate attention?
Does the farmer adhere to withdrawal periods when treatments are administered?
Ane compulsory vaconations up 1o date’?

Ane general records pertaining to animal numisers acceptable and up 1o date?
Details of shoroomings:

Signatene of Inspecton: Date:

ceoUg
Dooog®

1y 0 e R R T e R s S
i N R e N Y R R o e R R
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= Checklist of relevant action for implementation of primary production standards =

Formal implernentation of good practices i primany producton is not an easy matter, as it requines
the mobilization of a large numbsr of farmers in order for it to be meaningful,

The first step is awareness building in the target farming community. This step is nothing more than
awareness creation, informing farmers of wihat might be required of them, and the reasons foe
implementing such standards,

Fallowing awareness building, the next step involves reseanch to detiermine what standards would
be applicable and to elaborate a set of standards (based on these quidelines) that would be
acceptable and pracucable for the farmers and acceptable 1o the markets they sanve:

The next phase would require a senes of farmer training initiatives and identification and training of
other stakehalders, including the inspection agency and its inspecions. This would be followed by a
‘gradual phasing-in of the standzrds on cooperating farms, with constant evaluation and modification
of the gystam as necessary.

The checklist below summanzes these phasas,

ACTIVITY ' v

_Farmer awareness campalgn:
h'h:',.inﬁr.'l QI ||.|I-c.41
R Ty
_ Resletterspamphiets
h.‘|E1E\-1||‘|§‘§.

_Elaboration ntap;:mprlal.e standards:

.‘-'l.":.r"cr.wn' af rmarket I'i'-l‘ﬂ*\-'.lplﬂlr b |-:'r,:l.|I||I-' e

ALSpLo ] |._-'l1|l|"~q sl.':l.eu'la.l"rllr"lul' L-]|J3|:-|l[l": |
_D:l_mﬁ'.\l_lﬁ'r-';I-T;"l ol .1.1r||,1'|lr|'|

E|ﬂ|.'ﬁ'.i'|]|II:I"I of satable |ﬂl'|"'l ‘ecofd lormnads

r.|'| m*l- r.Jrrm'h

||.'.|i'f'1lrl':-’ 113N f- stakehoiders

£ __I'.";.;.n'.iill.sll W umr.:lu brarning '!'nfl_ll.-"l." “th | I:u |'l£-|"5. ‘grganizalions

Lmtull.;alln-n.'-nr:lr:m-_lrmrq mabenal sath |r'.r.w .l"l-'l a:;p'lr_:,' — I

_ Consultanantample traning matenal with government exlengon ﬂl.'I-EI i5

il |.|J '-.1r| Iru.H.I-: r.|-c ¢ gt iElrackis | |
':-!\.-"IELI||-:'IIIEII"-'{1'.'II"'II.'I-|E' |r.-'.l '|lﬁ; ||'I-EH'E'T'F: -'al I‘ '.'l?r{" '|r-l'lﬂl'l1 |
Ctrsulbationisiber |

e T:_-I:l.'l';l larn:un Eri"_f:.rnl.ﬂq of fraining materiak |

- Tris g & .._.i I.."nu'r:. ;

l 'ramrq r' ‘15|:IE|:| nr |'_|Er"5:|'1l'|l:l| | |

| Traning of govemment Slalf

Tra '||r.-'| ol |r.:|c|ar;

G-1h{-r rr.amum_'|
B ienl ol EFOgres ard dt'lt'lrl'lnnlh::lur |ll'l|:li-."ll'|:‘el'-l.5-‘.l|:l’| Hesdlire

implementation phase:

r|nal cﬁmp larn:lr. .=nr:| |:|| itk '1q |:|I 'n,lnrl:rr_l': mian |.:|I'L 1r.'1 I'ﬂljl'l farms

Ellirl'-l'.'lul i -:-f 5-'ﬂl'l «:’Ui 'l'-El"".Iﬂli -:'I'ld "'E'l:l:l di l:ll"!"i._

Elll.*rz'lll an ol innpection checklstsirepar I'_rrll'. '.5 in ..LL"'\.'I il r.lhr':l.u.'lrl

| P||I_'|||-' .al.qu:u.nr-'hm;-n o | rnpl-nmriﬁ];l-:-ﬁn date — mass med, -1',||1:||-_.| s, elc,

: l=||'.l: Frund ul insgectanisudils
“Assessment of pACH]TESS
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Summary

B Implementing good practices in primary production involves the application of recemmendations
and knowledge to on-farm practices in order to achieve sustainable production and vield a safe
and healthy product, The airm s to provide assurance to consumers that the product on their
tables is both safe and ethically acceptable.

B Good agricultural practices are applicable in all livestock praduction activities and related areas,

ancompassing animal welfare, feeding, health, identification, environmental sustainability and

labour relations,

* Animal welfare - in terms of nutrition, health, living space and medical care = must be
safeguarded. Areas of concern include:

- access to adequate and safe feed and water;

- social contact between animals,

- sufficient living space;

= protection from injury and disease and, should they oocur, access to proper treatment;

- protection fram climatic extremes,

* fShelter and handling facilities should be provided for the comfort, protection and ease aof
handling of livestock and not for the purposes of intensification. The facilities should be
planned according to the size of the herd, expansion plans, cleaning and disinfection needs,
disposal of animal excrement, the materials available and the availability of good quality
wiater,

= Standards for feeding should concern the following:
= safety of feed and water;

- adequacy of feed and water, taking into account the physiclogical needs of the animals;

- grazing practices that match the needs of the animals and include supplementary feading
where necessary. Grazing practices should have no adverse effects on the envirgnment and
on plant species diversity in the rangelands;

= freedom from growth promotants, meat-and-bone meal, poultry manure and dangerous
cantaminants.

* Livestock identification is basic to management, record-keeping and traceability systams. The
means used for identification should be readable, non-transferable and easy to apply.

# Animal health considerations at the primary production level should mean that:

- Animals are protectad from disease and injury. Should thess acour, the animals should have
imrmediate access to appropriate treatment and care from suitably trained personnel.

— All animals destined for slaughter conform to good zoo-hygienic standards. Primary
producers should have strict herd sanitary control programmes that document the general
health status of slaughter animals and implement practices that maintain ar improve that
status.,

- A system that facilitates the return of information on the safety and suitability of slaughter
animals and meat from the abattoir to the primary producers is established and maintained.
The information should be incarporated in herd samitary control programmes,

= Farming practices should be environmentally sustainable and such that there is no poellution of
the land, water ar air, and that existing habitats and species diversity are maintained and
protected.

= Good labour practices must be employed. These include adequate training, remuneration and
protection of health of the employees and the exclusion of child labowr,

+ Basic record-keeping would include the following:

- on-farm livestock register, showing kirths, deaths, purchases and sales;

= feed register giving details of feed used, animals fed and period of feed usage;

- ftreatment register giving date and full details of treatments administered, and the animalfs
treated,
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- paysheet recards shawing details of each labourer and remuneration paid;
- minimal financial records to reflect inceme and expanditurs;
= the keeping of all transaction records relating to any of the above,

B The farming enterprise must be under adequate farmer supervision, and should be subject to
regular audits by a credible extermal entity.

B Implementation of geod practices in the primary production sector necessitates the following

processes:

+ sensitization of the primary producers about the required practices;

= resaarch to determine what standards would be applicable and to elaborate 2 set of standards
(based on the guidelines set out in this manual) that would be acceptable and practicable to
the farmers and acceptable to the markets they serve,

= g series of farmer training initiatives; identification and training of other stakehaolders,
including the inspection agency and i1s inspectors. This would be fallowed by a gradual
phasing-in of the standards on cooperating farms, with constant evaluation and maodification
of the system as necessary.
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Animal identification
practices
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Animal identification systems, 1o the extent practicable, should be in
place-at pnmary production bevel so that the ongin of meat can be
traced back from the abattoir or establishment to the place of

production of the animals

Soorce FAQAN D, 2004
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| PHOTO 3.1

INTRODUCTION

Livestock identification is essential to madern
farming and wunderlies all successful
management. Various types and methods of
identification have been developed for
application under different crcumstances,

In the sarliest times, branding was used to
associate animals with their covners, Many
pastoral tribes developed sophisticated systems
of identification based on skin calowrs and
patterns,

The need to identify an animal in arder to
track its path through the production chain and
eventually into food products - known as
traceability = has become central to many
identification systems in recent times,

THE RATIONALE FOR IDENTIFICATION

There are two main reascns for putting
identification marks or devices on animals: proof
of ownership and managementitraceability.

Establishing proof of ownership

Since the earliest of times, people have sowght
means of identifying livestock in order to place
their mark of cwnership on them. Livestock
recovered after theft could be returned to their

Avoun: unreadable cattie brang's in Namibia - branding
 cannat be wsed far the clear and unambigueows entificatian
 needed for modern tracealiliy

3

righitful owner, and the person in whose hands
they woere wrongfully found could be
prosecuted,

Hot branding

Eranding animals (Photo 3.1) with hot ircns has

been in wse for some 4 000 years, While placing

a permanent mark on the animal, branding has

several disadvantages:

+ Size limitation means that the number of
symbaobks that can be put on to the animal’s
skin is limited and individual identification
cannct be effected.

e Branding damages and devalues the
animal's hide — the more prominent the mark,
the greater the damage and the financial
loss.

* A poor branding technigque or the use of
ambiguouws symbols negatively affects
readakbility of the brand. The use of series of
coded symbols &s is current in madern
practice renders readability difficul,

¢ “Blotching” of brands - a technique of
overbranding used by stock thieves — easily
renders brands unreadable.

* Normal growth of the animal distorts brands
applied at a young age, so that by the time
the snimal resches adulthood, the brand i
nix longer legible.

« Growth of hair, especially the forming of a
long hair coat during winter, can often make
brands almost invisible.

 Different stock cwvners may — intentionally o
unintenticnally — use the same or similar
brands, thereby causing confusion,

« The position of brands on the animal -
wsually placed at the lowest possible points
an the limbs to minimize damage to the hide
- also makes reading them difficult, especially
when animals are standing in pens, and the
structure of the pen obscures the view.

# The fact that branding is left to the owner of
the animal means that brands, aven within
the same herd, vary greatly in appearance
and readability, Brands can be copied illegally
and used by athers, Lack of central control
aver the use and application of brands
underlies many of the problems experienced
with their use.

« Welfare questions have also bequn to be
raised with respect to the use of brands, The
fact that branding caises pain and distross
can no longer be ignored.
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Despite the obviows disadvantages of
branding, the technigue remains cheap and for
this reason it is still used to effect owner
identification, especially in developing countries.
If brands still have any use at all, it is to identify
an animal’s owner. They cannot be used to
identify an animal for the purposes of modern
management and traceability, Where there is
currently no feasible alternative to hot branding

for identification of animal ownership, the
standards outlimed in Box 3.1 should be
rigorously adhered to.

Cold branding

Cold branding, wsing liquid nitregen to coal an

iram to extremely low temperatures for the
purpose of marking an animal, has all the

disadvantages of hot branding - except that it is
presumed to be less painful. 1t is also expensive
and difficult to apply, and out of the reach of

poorer farmers.

Tattooing
The use of tattoos has as its underlying
philcsophy the identification of the animal's

awnership, as is the case with branding. There is

nao central control over the application of

tattoos, the number of symbals that can be wsed

am any individual does not enable individual
identification and - mast importantly -

readability presents a great problem. Animals
ara miormally tattooed inside their pars, which

Where branding is used for proof of cemership, the followng

standards showld apply

= The charactersfymbaols used should be |large and clear (at keast
7 e highk

= Characters should be alphanumernic and not pictorial, for ease
of storage an a database register

# The brand should be placed at a prominent place on the hide,
2., upper thigh, rump or shoulger,

& Amimals mast be firmly restrained far branding.

» The branding ron must be heated to red Beat and pressed to
e animals skin far 3-5 seconds.

= The iron must be re-heated to red hot betore wse on another
Aanistial

s Chaned brand symbols should be registered with a central
autiwarity,

reand that an animal has to be physically
caught and examined, first to establish whether
it has been marked at all, and second to attempt
to make out the symbols that have been used in
the tattoo. These difficulties render tattoos
usable only for awnership confirmation.
Another disadvantage comes with identifying
suCcessive owners = whereas an animal may be
branded at several places on its body to mark
several successive owners, only two ears are
available for tattoo marks,

Management and traceability

The need for identification of stock has ewalved.
I many circumstances, confirming ownership is
no longer the central need. Animals themsalves
need to be identified in order to record their
progress in terms of weight gain, fertility,
susceptibility to sickness, etc. and thus facilitate
breeding selection and managamient.
Identification of animals is also necessary when
carrying out diagnostic procedures (e.g. testing
for brucellosis) so that animals that show up
serclogically positive can be culled.

More recenthy, the need has arisen to identify
animals for the purposas of traceability. Where a
problem is detected in a live animal far along
the praduction chain, or even in meat derived
from the animal (e.g. the detection of
potentially harmiul tissue residues or a disease
such as bovine spongiform encephalopathy
[BSE]L it has become necessary to frace
backwards along the production chain to
establish when and how the problem cocurred.
Steps can be taken to correct the problem, and
give reassurance to consumers that guality
control of the preduction chain is in place.

Varicus technigues for placing identifying
marks on or within an animal's body have been
developed for effecting identification that
meets these management needs,

Visual tagging
Tagging animals — uswally with plastic tags
affixed to their ears — has been in use for
decades. Many farmers have used handwritten
tags as a management toal, Durability of these
tags has long been an issue, especially as the
tags often fall out or become bleached and
unreadable.

Graat strides have been made in the
production of tags, however, and tamper-proof
“dual tags" that can be printed with laser
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Goor pracTice; calves with double ear-tagging in the Linfted Kingoom:
tamper-proof pre-printed tags are widely used for animal identification

PHOTO 2.3
Gooa reacTr: animal with double ear-tagaing (n ialy

printing technology are now available that have
a high retentiom rate and remain readable for
many years (Photos 3.2 and 3.3). Tags can easily
be inserted by most farmers using an applicator
that carrectly tits the tag to be used.

These tags can be printed with alphanumeris
codes saveral characters long which will
effectively and unigquely identify the individual

animal, and are clearly and guickly readable
from a distance of around 2 m. The tags can
easily last the lite of a slaughter animal and can
be used to register i11s progress at all the steps
along the production chain. Within their own
management systems, farmers can easily
establish databases based on such identification
to monitor progress in terms of other
parametars such as weight gain and feed
CONYErsion.

Tags Rave Been developed in vanous shapes
and sizes for different species of animal, with
larger plastic tags in vogue for cattle and
buffalo and small tags - either plastic or metal -
heing more suited to use in sheep and goats

Alphanumeric codes may be used on these
tags and are easily stored in computerized
databases. The main disadvantage here is that
the recording of an animals identity 85 it mowves
along the production chain must be done
manually, and may be subject to errors in
transcription.

Bar-coded tags

The advent of bar codes has brought abouwt
further pIragress Imn ear-1ag development. Tags
primted with bar codes hawve all the advantages
af witual Lags 11 ey af retenticon andg
readability - except that reading and recording
are effected electronically through the we of a
bar code scanner or readear. The possibility of
human error s thus eliminated, Howeewer, there
is one problem - the presence of dirt on a bar
code often renders it unreadable, meaning that
the tag may have to be physically cleaned
before it can be read.

Snother obwious dl"--’ilﬂ'l.l.;‘ll1'|,.\,ll:_|.l.' i the need for
an electronic infrastructure — a system of
computers linked to scanners = for bar code
usage to be affective an a wide scala. The
financial outlay sssociasted with bar code uwsage
thus limits its use to countries where the needed
infrastructure can be afforded and maintained,

Bar coding s usually combined with visual
coding.

RFID tags

The latest development in identification - the
use of radio frequency identification devices
[RFIDs or microtransponders) — has advanced the
use of techinology in livestock identification still
further than that of bar codes. Transponders are
available in several types that have different




Gocd praciivsd for he maal mdusiny

PHOTOY 3.4

A varety of tags. Clackwize from top left: tag with
micratranspender (in the female half of the tagl; bar-
coded feld-over shesp tags; fold-over shesp tag in
focked position; malefemale wisual tag for a bavine

capabilities in terms of programmability (the
mare sophisticated chips can actually be used to
record information about the animal in which
they hawe been placed) and in terms of the
distance from which they are readable. The
cheapest chips can be used for prcing items in
supermarkets and are readable by a scanner
fram a distance of anly a few centimetres, while
more powerful wersions can be read
electronically fram several metres,

hicrotransponders have the same
disadvantage as bar codes, however, There is a
rieed for an expensive electranic infrastructure
to make them work, and the transponders
thermselves are very expensive. An ear tag
cantaining a transpander may cost twe or three
times more than a simple visual tag. RFIDs may
break down and become unusable, although
this happens in a very small percentage of cases,
In the final analysis, transponders represent one
of the greatest strides made to date in relatively
easy identification of livestock.

RFID implants

The subcutanecus implantation of
microtransponders s done with a device not
unlike a large hypodermic syringe, and it should
be albbe to be carmed out by many farmers,
These implants are normally placed beneath the
skin af the ear.

Apart from the costs and other disadvantages
that apply for tags containing
microtransponders, they may also migrate under
the skin, meaning that they will have to be

“searchied for™ in many cases. Qutwardly, the
animal bears no sign that it has been marked
with a transponder. This may be of great help in
catching livestock thieves, but it means that
every persan wishing to establish the identity of
am animal has to carry an elactronic scanner.

Mevertheless, the wse of suboutaneous
transponders makes it possible to identify
fiwestock invisibly and permanently in a more
reliable manner than branding or tattocing
could ever do.

RFID boluses

Microtransponders can also be placed inside
ceramic boluses which can be dosed to young
ruminant animals and remain permamnently in
the reticulum. While this permanently and
invisibly identifies the animal, the dosing
procedure may be difficslt and out of the reach
of many farmers. Boluses are notarlowsly
SHOBNEIVE,

Intrinsic identification
Various ather means of identification = the
recarding of unique retinal patterns inside the
eye, noseprints, genetic fingerprinting of
animals — are all in their pioneering stages. All
reguire complex and expensive apparatus for
the testingfrecording of each individual,
together with the establishment of sophisticated
databases. While these methods are all maore
feolproot than those listed above, they are nat
at this stage regarded as practical and cheap
enough for day-to-day use on the farm,

& surmmary of the characteristics of the
different livestock identification systems is
presented in Table 3.1,

BASIC REQUIREMENTS FOR AN
IDENTIFICATION 5YSTEM

Having been through an overview of the need
for identification, as well as the means or
devices available, it now becomes pertinent to
niote the requirements of an identitication
syitem. Knowing what 15 needed, as waell as
wihiat resources are available, will eventually lead
te the choice of an appropriate means,
Ideally, an identification system should meet
the fallawing requirements:
¢ The means of identification should be clear
and easily readable (visually or electronically).



Animal identification praciices

SECTION 3

v

10 Ty

Hat branding
Cold branding
Tathoo (i ead)

Ear 184 {vrwall
EAr 189 (har cogel

Ear 12« {Lranspandery
SubCulanedis transponder
I Ira-rurtaraal Trars porye

Gants mothads

R adability Cost
[Cxan chedp
poar CRPOIA T

Ve oo chiedp
goad reasanabie
(PR {if clean} reasonaiie
earelien| (ST AN
ewceliand EEpaEnsne
EnpelEn = N
difficuls PARE T

& The identification wsed must be centrally
produced and controlled so as to establish a
broad norm o standard in terms of quality
and readability and eliminate human error as
far a5 poassible, Achieving unifarm quality
throughout is essential.

#  The means of identification should not be easy
to copy (to prevent forgery) and should not be
transferable from cne animal 1o another (1o
prevent theft of identification and fraud). This
mizans that the tag, transpander, balus or any
ather means used shiould physically break and
become unusable should an attempt be made
to remove it from one animal and place it on
anather, Cemtral produwection of the device by
sophisticated means will also place copying it
out of the reach of the average person,

* The means of identification should alsa be
durable - i.e. capabkle of remaining on or in
the animal for a good length of time. This
may mean from birth to slaughter ar, in the
case of dairy animals, for the entire
productive life of the animal. Practically, for
ar tags, this means that a high retention rate
is requirad.

* The means of identification should not cause
pain or discomfort to the animal, should not
damage the hide or the meat, and should not
become a portal of entry for infection, it
shiculd also not contaminate the meat in amy
WAy,

* The form of identification should be easy to
apply to the animal and not require
eapensive or sophisticated equipment; the
identification itself should also not be
eacEssively eapansive.

« Effective use of the identification system
shiould be on a wide scale but not reguire an
imfrastructure beyond the means of the
farming community or country that is using it.

Durakility Tramscriptiomn Cantral cantrel
goad manual nol pocsitde
goad il not possibde
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MAKING THE RIGHT CHOICE

Given that this publication is aimed mainly at
farming communities in developing countries, it
new becames possible to begin making an
evaluation of some of the methods available
against the background of country needs.

Identification is now associated not only with
management needs, but also with market
reguirements. Mew standards in terms of
traceability of the animal and its products are
noe becoming the norm, increasing the need
for individual identification. Increasingly
sophisticated veterinary disease survelllance and
control measures also require identification
based, if net on the individual, at least on the
group.

Brands and tattoos, with all their attendant
disadvantages, should be used only where there
is mo current feasible alternative for
identification of animal ownership, and showuld
be phased cut a5 soon as possible, Methads
based on genstic characteristics {amino acid
sequencing, noseprints, eto) can also be
discounted for developing farming communities
an grounds of cost.

This leaves tags in their variows forms, and the
various forms of microtransponder. While the
best methods will bail down to a tag-and-
transponder combination {with the tag in the
ear and transponder in the tag, under the skin
ar in the rumen}, these will be expansiva. The
technology is tried and tested, but costs may be
exCassive.

The mast cost-effective option for most
developing countries will be either a
combination of visual and bar codes en tags, or
visual ear tags alone.

It goes without saying that the tags will need
to he centrally produced and distributed in
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order to exercise the maimum contral over the
identification system and ensure quality norms;
they will alio have to be constructed $o s ta be
tamper-proof, In practice, this may mean the use
of a “male-female” tag combination where the
twa halves of the tag lock into each other, ar
the wuse of a folding tag where two parts of the
same tag fold over and lock inte each other,

Farmers are more likely to apt for larger
plastic tags for cattle or buffalo, while smaller
folding aluminium or bronze tags are likely to
be chosen for sheep or goats, Small button-iype
plastic tags may be popular for pigs, and falding
metal tags work well for ostriches,

The requirements of the market and the
tarming community need to be combined with
econcmic and practical considerations when
making the cheice. It is important, however, that
standards not be relaxed in such a way as to
compromise the integrity of the system. Using
cheap tags which fall out, or allowing farmers to
write thaeir own tags, or using cheap "reject”
transponders with a high failure rate will
undermine an identification system and defeat
its purpose

ESTAELISHING A CENTRAL REGISTRY

Acide from the tachmical issues surrounding the
methods of identification, there is also the need
to establish a registry where codes relating to
livestock identification can be stored. An
institution that registers identification marks or
codes provides a central reference point that
enables the origin of an animal to be
established and determines means and
standards for identification.

Functions of a central registry

The arganization charged with keeping records
of livestock [dentification wauld be under state
supervision (if such identification were
mandatary} ar under the control of a private
organization (e.g. an agricultural union) if the
identification scheme were valuntary and
private. Such a body would have some or all of
the fellowing functions:

Creation and maintenance of a register of
identification codes of livestock

A camprehensive register listing all
identification codes im use, linking them to the

animals, their cwners and the properties’
haldings on which the animals are kept.

Creation and allocation of codes

Livestock owners would be required to apply for
codes with which to identify their stock; the
registry would allocate these codes so that
animals or groups of animals would be uniguely
identified. This would eliminate the posibility of
different livestock owners using the same
idemtification codes.

Determining standards and methods for
lrvestock identification

The central registry would also set the standards
and specifications for the means of
identification to be used, e.g. if ear tags were 1o
B used, the registry would determinge the type,
size, colour and coding [alphanumeric, bar) to
ke used,

Other isswes to be addressed would be the age
at which identitication s to be applied to an
amimal {at birth, at weaning or on leaving the
farm of birth); and the level of identification
preferred {group identification, where all
amirnals wear tha same identification mark, or
individual identification, where each animal is
assigned a unique identity number).

Control of distribution of identification
devices

There should be a mechanism to control or
channel the ordering of approved identificatian
devices from the farmer to the manufacturer
and back to the farmer 1o ensure that the
correct identification codes are used as
determined by the registry and that standards
are adhered to.

The farmer would order a number of devices,
wwhich hefshe would then assign to the animals
to be identified; the code given to each animal
wiould, in the case of individual identification,
be reported to the registering authority. The
authority waould have a record of the
identification codes allocated to the farmer,
caombined with a list of codes given by the
farrmer to individuals.

Structuring identification codes

Heww codes are structured depends an the type
of device used and the level of identitication
required, When a system uses alphanumeric
visual coding or bar coding, there is a fair
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amaunt of latitude in terms of haw codes can
be structured, which may affect the ease with
vehich a system warks,

Should identification be required only at
group level, and the group to be identified ik
the group or herd to which an animal belonged
immediately prior to slaughter, the system can
b wery simple. A code can be structured so that
a part of the cade, for example, designates the
district where the herd is kept, another part
designates the farm, and another part the
pawner (if the farm has mare than one awner).
should the identification system require
individual identification of the animal, a final
compoanent of the code could identify the
individual animal (Box 3_2).

Where visual coding is whed, and code symbols
are widely known, the origin of an animal or
group of animals would be easily recognized (at
least to district lewel} without needing to refer
tar the central register.

Where individual identification is required for
the entire life of the animal, and there is a
possibility that the animal will move to a
number of different holdings during its lifetime,
it matters little that the identification code be
structured in a particular fashion, A code
designed to designate a particular farm becomes
absalete once the animal i maved, This 15
particularly true where unigue digital codes are

9

pre-programmed into microtransponders by
their manufacturers; structuring codes in a
specific way 15 then not possible.

Creating a register

& register of codes could be either manual or

computerized. Where a relatively small number

of farms are involved, and identification to herd
lewvel anly is required, 3 manual system would
present few problems, However, where a large
number of herds are involved, and particularly
wehere individual identification is needed, the
uge of a computerized system 5 unavoidable,
Software for such registers is commercially
available, but often at excessive cost, For
developimg countries, it is wsually far cheaper

(arvd simpler) 1o commission the pragramming

of a system tailored to local needs.

An identification register should meet the
following minimum specifications:

# The register should contain a comprehensive
list or database of all codes issued and the
names af the approved livestock owners to
whiom thay have been Bsued.

* The register should also contain a list of all
properties or holdings owned by the farmers
to whom identification codes have been
allocated.

¢ There must be a systern of cross-referencing
te enable linkage of animals and their

Box 3.2 Structuring visual identification codes

The code ACO02001 might be broken diown as follows;

o2
(farm registration no.)

01
(farmer identification)

AL
(district symbol)

All aminals from this farm wowld carry the code ACODA00T should they belang to farmer A it another
tarmer, farmer B, also had animals on this same farm, they might carry the code ACOO2002, for
Exarmple

Showld one wish to go a step further, extra digits could be added to identify the individual animalks
an thews farma. Shauld farmer B have 20 cattle, they would be marked with codes runeming (far
examplel from ACOIZ002001 to ACDOZ002020

if these codes were printed on ear tags, they could be broken up for ease of reading, perhaps with
the group or herd code separated fram the animal’s indivedual serial rumber. For example, the
fifteenth animal of farmer B would be identified as follows

ACDO2002
05
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identification codes to their owners and to
the holdings on which they are kept. The
system should enable gueries using any ot
these wariables as a basis, e.g. a guery based
on an animal’s identification code should
show the animals cwner and the farm where
it is kept, while a query based on the holding
should return the names of aswmers using that
halding, together with the identification
codes of their livestock,

= The full particulars of all livestock owners,
including physical and postal addresses and
telephone numbers must be stored in the
database.

= Where individual identification of animals is
required, at least the species, sex and
approgimate birth date of the individual
should be kept in the register; further data
on breed birth mass, weaning mass and other
performance data are optional.

STANDARDS FOR THE MEANS OF
IDENTIFICATION

Standards for the means of identification

{l.e, tags or transponders to be used) are

essential and must be carefully spelied cut. The

list below serves as a minimum set of standards
that would satisfy a modern animal
identification system,

#= The means of identification used should not
be capable of contaminating meat or offal in
any way, and should not damage the meat or
the hide of animals.

= Once an animal is i a head clamp,
identification should take na maore than

30 seconds to apply, pose no undue risk to
the operator and cause minimal discomfort o
danger to the animal.

* The means of identification used should not
cause pain or discomfort to the animal onoe it
is in place.

¢ Identification must be readily readable from a
distance of 1-2 m in the case of cattle and
buffalo, and from a distance of 0.5-1 m in the
case of smaller livestock. Ideally, it should not
take more than a few seconds to read the
identification (visually in the case of
slphanumernc symbals or electronically in the
case of bar codes or transponders).

* The means of identification used should
be of uniform make and guality, and should
be produced by means that reduce the
possibility of forgery or unauthorized
duplication,

* Ordering and distribution of identification
devices must be centrally controlled by an
institution mandated to register livestock
identification to reduce the possibility of
unauthorized or fraudulent use of existing
identification codes.

» The means of identification used must be
tamper-resistant in that it must not be
passible to remove an installed identitication
frorm an animal without damaging it so as to
render it unusable and unable ta be
tramsferred to another animal.

» Means of identification should be durable,
hawe a high retention rate and be clearly
readable for at least seven years after
application. ideally, a retention rate of over
o0 percent is desirable, and any identification
system should make provision for the
replacement of lost or damaged identification
devices.

» |dentification codes shall be in alphanumeric
farm for ease of recording.

+ Farmers should keep records of livestock and
their identification codes an their farm.

SPECIFICATIONS VERSUS
STANDARDS

Standards are intended to be a generic and
minimum set of rules to which the identification
method must conform. The set of standards
abowve could apply equally to visual tags, bar-
coded tags or subcutaneous RFIDs,
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Once the registering body has been
established and begun to evaluate local
conditions and needs, the time comes to decide
on the specific entification mechanism to be
used and to describe the device exactly so that
manufacturers know what to supply. 11 is
entirely possible that an identification
systern in a developed country might gve
farmers a number of options to choose fram,
while in a developing country with more

SLONoMiC constraints, there might only be one
aption.

The set of specifications describes in some
detail exactly what the device should look like in
terms of size, shape, colour and {where
appropriate) electronic performance parameters
{Box 3.3}

In the case of national livestock identification
being made compulsany, legislation should be
drafted (Box 3.4).

» Dual fmale and female) beaf-type 1ags; yellow in colour; black laser printing on tags (Phofo 3.5]).
= hale taq smaller {printed section of tag approx 55x20 mm); for application oa outssde (caudal

surface) of ear

» Female tag larger {printed section of tag approx 55x35 mmi; for application on nsde (cranial

surface) of ear

= hake component to bear the scheme logo and alphanumerc codes identifying farm of arlgin {font
10 mm high) and Senad code 1o identify indwidual anirsal (font & mm - high)

= Female comganent to bear scheme loge and an atphanumernic code identitying the farm of arigin
ifont 10-mm highl underneath which there shall be a space 25355 mum 1o provide for information

1o be added by the producer as necessary.

= Thie farm identification code shall ot exceed 11 charascters and the animal identification code shall

ot exceed 5 characters.

* The codes used shall be the codes used in the scheme identification database.

= The rade dnd femalé tag compongnis shall be joined when the tag is applied to the car by a
zuitabde applicator, by a locking device o that the two components cannot be separated without
causing physical breakage of one of Both tag components.

Drafting of legslation should be done in two parts:

= An Act of Parliament, which would define dentification, the species 1o be dentified, the parts of
the country where the legistation would apply, create the central authority and define its powers,
andl define felomes. The Act would empower the responsible Menister, i colfaboraton with 1he

central authority, to make regulations,

= A et of Requiations, 1o be promulgated by the Mirmster designated by the pasent Act, which would
precisely define the means of identification 1o be used, and make peovision for all the mechanisms

needed to administer and enforce sdentification.

A |egal framework of this type enables changes to be made to the identification system through
referral 1o a Minister only, withoul having 1o place an amendment befone ParBament. This enakdbes the

gystem to be flexible and responsive,
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= Checklist of relevant actions for the implementation of livestock identification »

Animal identification schemes are usually initiated by private organizations ~ farmers’ unions, abatior
associations, marketing organizations and the like. mﬁﬁmmﬂmrmwﬁt}gh
requirements of the market to be served and the reasans for which identification is desired.
Thereafter, the farming community maust be assessed in terms of its willingness and ability to
implement good identificaton practices.

Based on these findings, a suitable schame can be devised, In seeking 1o create a Registering Bocly
far Livestock Identification, comsideration should ako be given as to whether such a scheme should be
compulsory of valuntary, A compubiony scheme may require the wiiting of appropriate requiations and
the involvernent af the refevant government departments.

Eunsﬂraﬁaﬁuﬂﬂalmhmﬁﬂhmﬂmmmmwnghmmmm;
scheme successful,

A checklist of actwities 1o be undertaken in implementing an identification programme % shown

e lomes e

Assessment phase:
ket needd
FdrII'IE'!I.]__I‘JIiIIIE‘: -

___Intial design prapesals

Planning:
I|1.'lr|1iFr.'_._|.1inn arsd inyedaoment af stakehalgess.in planning
_ Idennfcation standards

E:r_Ell_r_.'l_.lq'l arel condred _Ilncluring mflw.lrr -:|rl-:.|g|'-l
Logustics of dstshition
Sfl{'l: II||:|1I:r.1-n nf |.‘|I:'l|'h'|:"" i
Cosl imalicanons and Cost-Dearing

fi." 1r|:|| | reguberng hnd:,' atriachie, 'Lnu:lcm esodces

D-'.:..zunq o e-q-ﬂaul:ﬂ-'-'egrst'ahnn hf NECEEsand

Bearenpss and training:
Formuanon of publcity message s =1
Uncertake putlicty campaign through re-e«-wnr rne-:ha

kientily cateqors of pesple o be trained:
= |
— awlension workars
— divtrfutan netaark
- gty
Creatibn ol aparopriale raining maténas
5et iraining dates, verwes and excude traning

Ser |rn|:|lnmm.=1u:-|l dale

Finalizatiam ol rae rl.".'..'lr:,' '.l:lflw.irr |:|-.1r|.r1.11.l:' al EI.|I..]|'.IlrI'I. il
Cresahimn g fegistratan I:mdg.' |
Craation and lestng of rogstes i
Terider [Or deyics manyl EILIEE, aopmAt mandaciurers

Begin regstration process, orderng and drtribidion of dintdicaton dovees
hlardian progress
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Summary

B The two main reasons for having a system of lwvestock identification are proof of ownership and
traceability/management facilitation. The requirements and type of identification used for these
two goals differ.

B Means of identification currently used include:

* Branding and tatteoing as marks of ownership. These two methods suffer sevare
disadvantages in terms of readability and control over their application and use. They are thus
unusable for traceakility or management purposes.

* Various forms of ear tagging using visual codes, bar codes or transponders. Advances in tag
manufacturing technology have made tags a reliable and now popular form of identification.
— Bar coding and transponders require the use of scanning equipment, which makes their use

expansive,
- Transponders may also be used subcutaneowusly or internally.

B Basic requirements for an identification system include;
* clear readability of the identification device,
» central control over the production, allecation and distribution of identification devices;
¢ devices must be difficult to counterfeit and be non-transferable (lamper-resistant);
» devices must be durable, cost-effective and easy to apply;
¢ devices should not cause pain or discomfort to the animal,

B In developing countries, visual tags are often the devices of choice,

B A livestock identification system must have a central registering authonty with the follawing
functions:
# registration and allocation of identification codes;
» keeping of a register of codes, and the farmers, holdings and animals to which they have been
assigned;
= standard-setting for animal identification.

B There is a difference between standards and specifications for identification:
* “standards” refers to a set of criteria which must be met by any device used by the system,
¢ "specifications"” refers to the exact appearance and performance of the device [which must
meet the standards),

B Animal identification as to the place of origin should be maintained,
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Traceability

Recall systams designad by the astablishment operator should

o utilize the approvalfregistration/listing number of the establishment
&5 a8 means to identify meat to its final destination;

» incorporate management systems and procedures that facilitate rapid
and complete recall of implicated lots, e.g. distnbution records, |ot
coding;

+ keep records that facilitate trace-back to the place of origin of the
animals, 1o the extent practicable; and

= keep records that faclitate investigation of any processing inputs
that may be implicated as a source of hazards

Source: FADONHO, 2004,






Traceabsifihy

INTRODUCTION

The need to trace an animal and its products as
thiey progress throwgh the production chain was
initially accasioned by the appearance of human
health risks derived from livestock - bovine
spongiform encephalopathy (B5E), Escherichia
cali “food polsoning®, residues derived from
substances administered to animals on the farm,
el

Howeewver, the pressure for traceability rapidly
mournted a5 consumers demanded to know more
about the animals from which their food was
derived. |t became more than a health issue -
comsumvers needed to know maore about the
circumstances under which animals were raised,
how they were transported, how they were
slaughtered — in summary, a host of events
along the production chain were of interest and
had ta be traced.

Traceability is now no longer purely a health
issue, but 4 marketing tool desigred to give the
consumer assurance that the product hefshe is
consuming is both safe and ethically acceptable,

Thus arcse the need for reliable and easy
identification of the animal and a "paper trail”
showing clearly where the animal had been and
to what practices it had been subjected.
Furthermore, the animal had te be linked to its
products, meaning, for example, that the carcass
and the meat cuts derived from it in an abattoir
had to be identified and linked ta the live
animal from which they originated.

Traceability has been given many definiticns
and traceability technigques have bean
developed for everything from motorcar parts
to vegetable soup. For the purposes of this
publication fwiich concentrates on livestock),
traceability will be defined as "the ability to,
and the meachanisms designed faor, the tracing
af an animal preduct along all steps in the
production chain back to the helding of erigin
at the live animal from which the product was
derived”.

WHAT IS A TRACEABILITY SYSTEM?

& wraceability system consists of a series of
interlocking elements linked by an auditable
“paper trail” and quality-controlled by a series
of inspections or audits. Any item maving from
ane element af the system (or chain} to another

SECTION 4
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must be identified by an identification code or
number, and sach movement “into™ and “out
of " any given element in the chain is recorded
wsing the iterns identification numkber,

In the case of animals, each animal must be
clearly and unambiguously identified and, as it
moves along the production chain, its
identification code ar number must be recorded
at each step as proof that it has passed that way.
& trace-back audit must be able ta verify not
cnly the path that it has travelled, but also that
circumstances at each step in the chain have met
certain standards. An animal may move from its
holding of birth to an auction, then onto a
fattening farm and finally to an abattair. In this
case, the date of entering and leaving each
place must be recorded wsing the animal's
identity code. Additicnally, there must he sets af
rules governing the management at each of
these places {farms, auction pers and abattoirs)
whaose implementation cam be verified by
inspection,

Traceahility schemes wsually have a central
controlling body that: issues identification codes
and sets standards or codes of conduct for each
limk in the production chain; has an
accreditation system that ensures that all
role-players conform to acceptable standards
of management; and operates inspection
and audit systems ta verify the functioning of
the system.

COMPONENTS OF A LIVESTOCK
TRACEABILITY SYSTEM AND THEIR
ROLES/FUNCTIONS

Controlling body or bodies

A traceability system needs a central contralling

mechanism or mechanisms 1o carry out the

following basic functions:

# setting of identification standards and
specifications and issuing of identification
codes ta livestock producers for application to
their animals via the specified identification
devices;

¢ setting of standards for the various rale-
players in the system, i.e. farmers,
trarsporters, traders, abattair companies, and
the accreditation and inspection of these role-
pliagers,

= the cemtral recording of all movements of
animals belonging in the system and, where
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necessary, the follow-up and verification of

these maovernents.

It is mot necessary that all the abowve functions
be vested in one contralling boedy; indeed it may
be desirable to split these functions among
rmare than one Dody o that 8 measure of cross.
chiecking ocours within the systam,

The registration of animal identification codes
and their cross-referencing to owners and
farming properties are of prime importance and
g hand in hand with the register of
farmshcldings {(see below),

Register of participating farms/holdings
A5 alluded to above, there needs to be a register
of accredited farms or holdings. These are farms
whode management practicoes have been
approved by the scheme through a suitable
inspection and reporting system. The haoldings
must be inspected reqularly by an inspectorate
that will update the reqgister as necessary. There
needs ta be a clearly stated set of standards or
code of conduct to which these farms must
conform; where farms fail to conform, their
marketing privileges should be suspended until
the shortcomings are corrected.

A key element (but nat the only one) of the
standards to be maintained is the reporting by
farmers of the movement of animals to and
froam their farms,

Other registers

Accreditation standards and regsters of
approved crganizations must also be set up for:
= livestock transporters;

¢ livestock marketing agents or traders,

* abattoirs.

The implementation of these standards should
be monitored by the same inspectorate that
manitars farm standards. Apart from the
obvious health and welfare standards, these
arganizations and individuals should be required
to keep a register of movements based on the
identity codes of the animals with which they
deal, and 1o submit regular reports on these
micwaments t0 a central controlling authority.

Animal identification and backup
meaasuras

An amimal identification scheme must be in
place, under the contral of 3 centralized body
that sets standards, allocates identification codes
and cantrols the distribution of identification

devices specified for use by the traceability
systam, Careful records must be kept of the
identification codes issued - to whaom, on which
property and for which animalfs,

Identificaticn devices must comply with
certain minirmum standards with regard to
readability, tamper-resistance and safeguards
against fraud.

The mast straightforward system uses group
identification and traces back only to the farm
of origin immediately prior to slaughter. All
animals will wear the same identification code;
shizuld an identification device be lost, it is easily
replaced with anather of the same type.

Most systemns are more complex than this;
animals are uniquely identified by the farmer at
birth, weaning or just before leaving the farm,
The farmer must keep a record of the
identification numbers ssued, together with a
rough description of the animals thus identified;
hafshe must also notify the central authority of
these identifications so that they can be
centrally registered.

This type of identification - individual
identification - assigns a unigue identity number
to each animal, which it will keep throughout its
Iife. The animal thws keeps s own identification
dewice from early in its life until it is
slaughtered. If it moves to another farm, the
new awner must notify the central registry that
the animal {identified by its unigue Rumber) has
come into hefher possessian,

Given that the animal will keep its
identification for a considerable period of time,
a backup system is needed, should the
identification be lost. What will happen if an ear
taq is lost, or if a microtransponder
malfunctions?

One way to handle such a situation would ba
ta have a detailed deseniption of each anirmal
kept on file. if an animal loses its identitication,
its code could be faund by looking up its
description, and a duplicate identification device
could then be requested by the owner, Howeaver,
such a procedure would add encrmous
complexity to the system, as a database
containing complete and detailed descriptions
of each animal in the system would have to be
kept,

The best way to handle such a contingency
would be for cach animal ta carry a small
secondary identification device: if the main
device were last aor malfunctioning, there would
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be a backup avallable, In Eurcpe, cattle are
tagged in both ears with tamper-procf plastic
tags, & cheaper option would be to place a
large and readakle primary tag in one ear, and a
small metal tag (unreadable except at very close
quarters) im the aother ear. Upon loss of the
primary tag or microtransponder, the owner
would read the animal’s identity number from
the secondary tag and file a reguest ta the
registering authority for a duplicate primary
identification device,

Traders and transporters

Livestock trading agents, auctioneers and

tramsporiers have an impartant role to play as

links in the production chain, even though their
contact with the animal may be short-lived, They
wiould have to:

= put in place a bookkegping system with
detailed records of all animals passing
through their hands {identification numbsers
and dates of transactions at the wery least),

= regularly notify (on a weekly or monthhy
hasis) the central authority of all animal
movements both into and owt of their
enterprises,

« maintain animal welfare standards in terms of
thie facilities they use, animal management,
viehigle standards and acceptable driving
practices.

Abattoirs

Abattolrs would be responsible for keeping
records of all arrivals, and for notifying the
central authority of arrivals and slaughterings so
that slaughtered animals could be recorded as
having been “terminated”™ and no longer in the
SySTEM.

Abattoirs would also have to monitar the
identification af animals carefully so that
animals coming from farms that had lost their
accreditation were rejected and not slaughtered.
Records of such rejecticns would also have to be
kept, and the central authority notified.

Abattoirs would have to adhere to a code of
conduct in terms of animal welfare (facilities,
handling, humane slaughter) and hygienic
practices inside the abattoir.

5

TRACING OF LIWESTOCK MOVEMENTS
THROUGH A TRACEAEBILITY SYSTEM

The role of the central authority

The work of the controlling authority is central
to the success of a traceability system. Each
mevement of an animal threugh the system,
together with the animal's identification
number and the date of the movement, must be
recorded, Moverment recording of groups of
animals is less voluminows than recording of
individuals, but both types of system will reguire
a computaer database that keeps details of all
mavermnents. Far a sample set of specifications
for such software, s2e Box 4.1.

The rale of the livestock owner

The livestock owner has a twofald role with

respect to the system:

*= gllocation and registration of new identities;

« recording and reporting all movements 1o
and fram the farmdholding.
There are varncus options for the timing of
assignment of identification codes to individuals.
Whaen a farmer orders & set of identification
devices, histher order is recorded by the cantral
autharity and the farmer is then responsible for
the allocation of these devices to individual
animals. Hesshe must then report such
allocations ta the central registry, The timing
aof allecation of identity numkbers to animals
may be:
= At birth: in farming systems where there are
small numbers of animals imsalved, or that
are Intensive or semi-intensive, this is feasible,

= At weaning: in extensive systems whera
animals are wsually handled at weaning for
the purposes of vaccination and dosing, this
would be a better time for the application of
identification devices and reporting
allocations to the central registry,

= On leawing the farm; where cost-saving and
administrative simplicity are important, this
wolld be the best time for assigning animals
their identification codes, Only animals that
mave need be traced; thus, strictly speaking,
anly those that leave the farm need be
identified.

The traceability scheme would spell out rules
in respect of the above, and it would be the
farmers duty to abide by these rules. Far ease of
adminkstration, a farmer would best be required
o repart on such registrations at regular
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intervals (say monthly} by completing a
registration record and sending a copy to the
central registry, For an example of such a report,
see Box 4.2,
Onge an animal or group of animals leaves
the farm for another destimation, the farmer
has to keep a record of the date of the
tramsaction, as well as the identification
numbers of the animals that have been moved
from the farm. The central authority would also
have to be informed, so that the mosvement
could be recorded on the central register
of movements.
There are a number of options for tracking
and recording such mavernents, These include:
= Option 1. Animals retain thelr original ear tag
lifeleng. When change of ownership oocurs,
the owner completes a change-of-ownership
document fom paper or by Web access or
e-miail) for submission te the central registry,
giving the date of the transaction and the
name of the new owner.
* Option 2. Animals retain their original ear tag
lifelong. Each animal has a passport that

accompanies ity original and new owners

complete change-of-cwnership notices

{papernVebie-mail). In Europe, the

chequebook-type passport has remowvahble

pages that are used as change-of-ownersk
notices.

= Option 3. Animals retain their original eas
lifelong, Old and new ocwners complete

registers of “arrivals” and “departures” o

monthly basis, which are submitted to the

central registry (paperfebve-mail} each
maonth. See Boxes 4.3 and 4.4 for example
such registers,

By ensuring that each person in the ¢hain
records arrivals and departures, every anima
movement is recorded twice; thus there is a
double-check on each mowvement. The
disadvantage of these systems is that there |
time lag between the time that a movement
takes place and the time that it is centrally
recarded. There are thus ahways a number o
animals "floating” in the system. However, a
long as farmers recorded movements
immediately on their own on-farm registers,

1. The software will be Internet-based and allow access by users fromiall ower the country against a
patseond, Data inpul may be by remode users (where possiblel of by regetry staff.
2. The database will be hosted by the cenfral regestry and managed from its sérvers.

3. The database will imClude data on;

= properties: name, number, distmct, Imked fo producer’s on each property;
o producer: name, personal ID number, postal address, telephone + fax, e-mail;
= property identificatson codes as linked to properties and producer;
» characteristics of livestock belonging to the producer:
i, individual identity number (L2, ear-tag number)

n. birth date

i, sire and dam {where availablefappropriate)

iv. performance data: birth mass, weaning mass, 18/24-month mass, slaughter mass and grade,
date of slaughter'death, diseases, treatments (where availablefappropriate).

4. The software will make provision for the recording of individual movements to.other properties,
auction pens and abatioirs, and the tracing of such movements through the appropriate gueries.
Additionally, the software shall make provsion for ownership changes sothat the animal with its ||
i5 attached to a new ocwner, and each of these movementsithanges of ownership shall be recardes
in the database with the date at which each transaction ooourned.

5. The software will be directly linked to ahattoir tracing software such that a query made regarding .
traceability code on a meat package will lead directly to the farmis) on which thaanimal stayved
during its life. Slaughter mass and grading data will alo be transmitted from the abattoir to the

cenitral regisiry,



Traceatuliry SECTION 4

| =l

NOTIFICATION OF REGISTRATION [TAGGING) OF BOVINE(S)

To be completed at the énd of each month and forwarded to the Scheme Administration, PO Box 38,
Blikkiesdorp, info@blkkies.com  hittp: S blikkies.comD

Produier fame. | Produger oode |

gar | Banth |

Date of birth | Eartag Ao, Sira Diam Spx | Bresd | Birthomass
dd fmm |y (las tag no.b {if avoilablel | dEar-tog nou 5 awvailable) | W01 (k)

To be completed at the end of each month and farwarded to the Scheme Administration, PO Box 38,
Blikkigsdorp, info@blikckies com  hittp/fansney blikkies com/D

| |"I'-:!I.'|!,||_:I:r g

Praducer coge!
Fear Klanih
Full ar-tag Mowvod To farm Hew owner Waterinary movemsnt Date af
number 1 Distriet |  {name/number) _permit number movement

To be completed at the end of each moenth and forwarded to the scheme Administration, PO Box 3B,
Blikkiesdorp. info@blikkies.com  hitpafwsewcblikkies. comD

__I?'!*E:ILr:E-' Mt Froslister (oda: B
oar Msarih

Full ear-tag frrived From Farm | Previows awner | Veterinary mosement Date of
munber | from District| | (namasmumbern). | | pemitnuember | movement |
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there would always be 8 means of tracing
maovements batween farms in the event, for
example, of an outbreak of contagious disease,

hany countries have a weterinary movement
contrel system that controls the movements of
groups of animals from one place to another
through the issuing of movement permits,
Endorsing the identification codes of moved
animals on these permits would provide a
further backup mechanism for movement
tracing.

The role of traders and transportars
Agents and transporters would have 1o keep
thieir own registers of movemeants of animals
into and from their enterprises; records similar
1o the arrivals and departures reqisters, of “tear-
outs” from passports would have to be
submitted to the central registry so that the
mowvement of each animal or group of animals
would be recorded against a date and their
identification codes,

The role of abattoirs

Abattoirs need to maintain their own “in-
houwse" tracing systems 10 that a package of
meat or a carcass can be traced back to the
animal, or at least to the group of animals, from
which it ariginated. Recording times of
deboning or packaging would allow trace-back
to the slaughter of the original comsignment of
animals provided that the time from slaughter
to packaging was constant and known. Such
“tirme-based” sesterns are commaon, but a carcass
miarking system is far better.

Each carcass should be assigned a number
immediately after bleading-out and skinning,
which should be recorded on a computer
system; when the carcass is weighed and graded,
this information could be recarded against the
carcass number. If meat is deboned and
packaged (i.e, mixing of meat from various
carcasies oocurs), the numbers of the carcasses in
the consignment that i deboned must be
recorded 50 that at least the batch numbers of
the meat packages can be matched to a
consigrment of animals.

Ideally, the number assigned to the carcass
should be recarded in the abattoir's system
against the identification number of the live
animal 5o that the abattoir traceability system is
seamlesshy linked to the “field” traceability
system, In theory, a farmer should be able ta

guery the traceability system to ascertain the
slaughter weights and grades attained by each
animal hefshe consigned for slaughter,

Legislation and codes of conduct

Where a traceability system is obligatory at
national level, appropriate laws or regulations
are meeded, and an institution must be
designated as the enforcing authority.

In many countries, traceability schemeas are
voluntary and involve a group of farmers serving
a particular market. In such cases, the scheme
must have its own internal rules and farmers,
agents, transporters of abattoirs not complying
with these rules must be excluded from the
speLitic market.

OVERALL SPECIFICATIONS FOR A
TRACEABILITY S5YSTEM

The first decision to be made when planning a
traceability systern concerns the level of
definition to be used by the system. Tracing
groups anly means that herds are given single
identity codes and that when the group is
moved (e.g. sent from the farm to the abattair)
a single identification code is used in recarding
the movement, and all animals in the group will
bear the same code.

In practice, group identification presents
problems, especially when animals from
different groups are mixed {e.g. a transparter
rmoves animals from several farms to an
abattoir). For this reason, many traceabilty
schemes opt for individual animal identificaticn.
The specifications given hare are proposad for
individual identification,

The aim of the traceability system should be te
provide for trace-back of a meat from the
packaged product to the premises of arigin so
that the origin and cause of defects may be
traced, and also to provide for forward tracing
from any point in the prodection chain so that a
batch of products can be recalled, if necessary.
The system should further ensure that only
products originating from approved role-players
in the production chain can enter the market,
and provide for the exclusion of products from
nan-approved sources
*= The traceability system should be under the

contral of one or more central authoritios

that will formulate and enforce the standards
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and rules of the systam.

Animal identification should be under the
control of a central awthority that will control
the allacation and distribution of
idantification codes and identification
devices,

Avnirnals should be individually identified with
devices that are safe, tamper-resistant, fraud-
protectad and adhere to certain standards,
and are thus uniferm in appearance and
quality.

The scheme shiculd make backup provisions in
case of low of identification devices,

Animal identification codes should be quoted
in the recording of all movements and
transactions within the scheme.

The scheme should make provisian for the
recording of movements of animals along the

9

producticn chain fram birth through finishing
to the abattoir,

The allocation of identification codes to
animals is the responsibilty of the producer
wha should regularly repart details of such
allocations to the central authority,

The scheme should provide for standards to
be adhered ta by all rale-players in the
scheme, and should operate am accreditation
mechanism to allow participation in tha
scheme,

Adherence to scheme standards should be
menitored by regular inspections carried out
by an inspectorate accredited to the scheme,
The scheme should ensure that traceability of
animals in the field is limked to traceability
within abattoirs,
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Amimal identification and traceabality go hand in hand, and those responsdble far initiating
systems of identification are usually ako those who take the bead in setting up traceability
L, private sector role-players. .
For this reason, the initial steps 1o take in sstiing up traceability schemes would be the same as 1
identification systermns. Market and regulatory requirements would have to be balanced aganst t
abilities of the farming community, agents, transporiers and abattoirs in order to assemble a workak
schame. :
A registeringfcontroling bedy would have 1o be created, and its exact responsibilities and
defined. The creation of one or more controlling bodies might also be conternplated, or a go n
department or agency might be able to take on some of the contral functions required by the
scheme. Thought would have to be given to the issue of whether a voluntary or compulsory sche
would be appropriate. :
Detailed and careful consultations would be needed in dessgning the scheme, the bility
which wauld lie with the contralling metitution. Considerable time would have to be invested in

publicity and training, given the complexities of administering the system.

A checklst of tasks to be undertaken in assembling a traceability scheme folloes, )

ACTIVITY : bl

Assassment phase:
Mlarke needs

Farmer abslities
Initial design progosals {taking identifcation system into account

Hﬂ'l:l'lll'lg:

Kentiication and imvalvement of stakehoiders in planmng
Scherne standands and pracedures

Rexgistratian and contral Gincliding software design)
Logstacs of imglementaton, recoeding, regoring

Specification of admmisirate prooedunes
Cost implications and cost-bearng
Central contrallingregstenng bady — structure, funchons, resources

—_—

Draftmg al leqgilatardregsiration dil necessang

Awarenass and training:
Farmulaiion of publcity message

llnrk'rl ake publicity campaign 1I'|r\-.'|u5h |rl|.".|.1nl media

T~ farmers

— ExiEMSIon WOrkars
- SgEntairaderatrarsporiens .

- abattor stafl

Lreation o app_rg:-l:-r-ale- traming materat
el Irdire g o r.|.’||1_"._ wrl.lr-._dnl:l Lt L u1|- Il_a mng

Implementation phase:
5pt II'Ill'.Ilt'Irl""I'llallLlll e

Fin 1||:'.a||nr of recessary 'r.qlfrw are, purchase of rguspment

Creation -:-1 reqistrabion body
“Creation and leslrig ol traceablicy |.|lr.'|Le-.':J.||-E'§ COrMpuUler Syslesm

Begin regsiralion processes, recordng af moeements

Momior progress
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Summary

B The need for animal traceability began with the emergence of various food-borne diseases and
the need to control the entry of harmful residues into the food chain; it has now evolved as a
marketing tool to enable consumers to be certain that purchased food items ariginate fram
production practices that are safe and morally acceptable,

B A traceability system allows for the identification and tracing of a given item as it maves
through a production chain from start to finish.

B Conditions at each paint in the chain must satisfy certain minimum standards and be monitored
by a system of regular inspections.

There must be a central authority or authorities controlling the traceability systemdschema.

B Aspects requining central control include:
= standards for identification, and the issuance of animal identification codes to producers;
« codes of conduct for role-players, and the accreditation and inspection of rale-players and
their activities (this incledes farmers, traders, transporters and abattoirsk;
« movement recording and tracingfverification.

B These controls could be assigned to a single body, or split among two or three controlling
authorities 1o enable cross-checking.

B There must be a register of accredited farms/holdings linked to a register of animal
identifications allocated to these holdings,

B Other role-players such as traders, transporters and abattoirs must also be registered with the
traceability scheme.

B Animal identification must be safe, readable, fraud-protected and tamper-rasistant.
Prowision muwst be made for loss of identification devices,

B Producers must record each application of an identification device and report these to the
central authority on a regular basis,

B Producers must record all movements to and from their farms and report these transactions
{with dates and identification numbers of animals involved) to the central authority,

B Other role-players invalved with movement of animals along the chain of production {traders
and transporters) must recond all transactions (giving dates and animal idemtification codes) and
report these regularly to the central authority,

B Abattoirs must record details of all arrivals and report these to the central authority. The
identification of animals must be linked to the identification of carcasses so that tracing is
passible from the meat to the animal or group of animals from which it was derived,

B Haldings or farms that have lost their status within the system must be recorded and any animals
that ariginate from such farms must be denied access 1o slaughter facilities,

B Prowisiom must be made for legislation to enforce the system [where it ks obligatory on a
national basis); otherwise those who break the rules of a8 voluntary scheme must be denied
marketing rights.

B Traceability requirements are increasingly seen as means of gaining and maintaining market
access, Countries may apply traceability criteria to imports provided that these do not exceed
requirements applied at the domestic level,
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Transport of slaughter
animals

Slaughter animals require transport facilities to the abattoir that ensure
that:

» soiling and cross-contamination with faecal material 1s minimized;

» new hazards are not introduced duning transport;

o animal identification as to the place of ongin is maintained; and

» consideration is gnen 1o avoiding undue stress,

Transport vehicies should be designed and maintained so that:

* animals can be loaded, unloaded and transported easily and with
minimal risk of injury;
animals of different species, and animals of the same species likely to
cause injury to one another, are physically separated during
transport;
use of floor gratings, crates or similar devices limits soiling and cross-
contamination with faecal material;
where the vehicle has more than one deck, animals are protected
from cross-contamination as appropriate;
ventilation is adeguate; and
cleaning and sanitizing is readily achieved

Lource: FADAWHO, 2004,
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Tranipart of dlaughter andmals

INTRODUCTION

The transport process is part of the series of
events required 1o get the animal from farm 1o
slaughter, which is usually referred to as pre-
slaughter or ante-mortem handling. Pre-
slaughter handling may be very strassful to
ammaly and can lead to significant losses in the
quality of the final product if carried out
withiout the necessary care, Under very poor
conditions animals may die, This can oocur
through overheating as a result of poor
ventilation, particularly in poultry and pigs;
through stress leading to heart failure; or
through trampling and suffocation, especially in
large cattle. Animals may suffer dehydration
through lack of adequate water provision. They
rmay suffer exhaustion ar fatigue through
prolonged food deprivation and the rigours of
keeping their foothald, Ships, falls and bumping
into sharp projections on the walls of pans, races
of vehicles can lead to bruising and ather kinds
of trauma swch as internal haemarrhages and
broken bones, Trauma may alse be caused by
fighting betwean unfamiliar or non-compatible
animals, This is especially a problem in pigs and
adult cattle. The presence of horns can make the
injuries considerably worse. Animals may suffer
from the heat if they are not protected from
stromg sunlight. Pigs with white skins may suffer
surtburn. Trauma leads to poor welfare and
reduced carcass value, and can also damage
hides and skirs.

Strass can lead to the production of poor-
quality lean meat. In pigs, relatively short-term
stress may produce pale, soft, exudative (PSE)
pork, As s name sugogests, this is pale and
unattractive in colour, and loses a large amount
af water a5 drip or exudate. In all species,
lznger-term stress may produce dark, firm, dry
{DFD) meat, This is particularly a problem in
cattle, where it is aoften referred to as dark
cutting beef (DCB). As well as having an
unatiractive appearance, it i mare prone to
bacterial spoilage than normal meat.

INSPECTION OF ANIMALS FOR
FITNESS TO TRAVEL

For reasons of hygiene and welfare, animals
must be fit to travel and to this end, they must
be imspected by a competent person
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immediately before loading. Animals suffering

from conmtagious diseases can spread infection

widely it transported. Animals that are ill or

injured are net fit, Unfit animals include those

that:

* are in pain, of would suffer pain if
transported;

* cannot walk narmally;

* are lame;

= hawe broken banes, or large or deep waunds;

*  have prolapses of the rectum of uterus;

= are pregnant females near to the time of
gi\'ing h-irl:h;

* hawe given birth in the previous 48 hours;

* are newborn or very young animals,

Preparation for transport or movement
Before franspart, animals showld be held in
appropriate facilities where they have easy
aceess ta potable water and are protected from
adverse weather. These facilities need to be well
desigried and carefully maintained to facilitate
ease of movemant and prevent injury to both
animals and stock handlers. All facilities showld
have roofs to provide protection from rain, swing
and sun. Duter walls should be solid in cold
climatas, but in hot climates may beneficially be
constructed of open metal, woeod or concrete
rails 1o assist ventilation, The rails must be close
enough to prevent animals getting their heads
or legs trapped between them. For handling and
mewving pigs, selid-sided walls to a height of
about 0.9 m are needed. The sides of cattle pens
should be 1.6 m high, Floars must allovay cleaning
and be non-slip, for example by using textured
concrete. Good drainage s essential to prevent
pocls of standing water that can distract
animals, and so make them difficult to move,
and cam compromise hygiena.

Animals need enaugh space o rest,
Appropriate floor area allowanges per animal are;
* cattle 3 m'

& cheep and goats 0.7 m*
* slaughter pigs fweighing up to 100 kg) L6 m’
= adult sows 1-1.5 m’

Adult bulls and boars should be individually
penned. Individually penned animals must have
emcugh space to turn arcund and lie down
comfortably. The time for which animals are
held and without food should be kept to a
minimum commensurate with hygiene and
welfare requirements. However, pigs should not
be fed within four hours of loading since full
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stamachs can make them travel sick and may
increase the chance of them dying during the
journey. Feed must be sufficient and provided in
suitable mangers or troughs a5 appropriate
Incompatible animals must be kept in separate
pens.

METHODS OF CATTLE
TRANSPORTATION

The most appropriate methods of moving cattle
are on hoot {Photo 5.1), by road motor vehicle
(Photo 5.2} or by rail wagon (Photo 5.3). Moving
cattle on the hoof {trekking) is suitable only
where road and rail infrastruciure does not
exist, or when distances from farm to
destination are short. This method is slow and
fraught with risks to the welfare and value of
the animals. Rail transpart is useful for shiort-
haul jaurmeys where loading ramps are available
at railheads and transportation is direct to the

Large trucks for transporting cattle

destination. Road motor transport is by far the
maost versatile method of first cholce and the
most user-friendly. The remainder of this section
primarily addresses road and rail transportation,

Journey lengths

Eecause transport is generally stressful to
animals, transport times and journey lengths
showald be kept to a minimum and meat animals
should be slaughterad as close to where they
have been produced as possible, If the journey is
prolonged, animals should be rested and
watered, and if necessary fed, at intervals,
Maxirmum appropriate journey times for eveny
species are not well established. However, rest
and water stops should be alloweed at least every
nine hours, This time may need to be reduced
for young animals. Animals should be offered
appropriate and sufficient feed at least twice a
day and allowed sufficient time 1o digest it
hefore the journey is comtinued. In very hot
cenditions, animals that are especially
susceptible to heat stress, such as pigs, should be
tramsparted at night or in the cooler parts of the
day, Vehicles need to be driven carafully,
anticipating hazards and with gentle braking
and acceleration, particularly on winding or
poorly surfaced roads, to prevent the animals
being thrown about, with the danger of injuries.

Loading and unloading

Peaple handling animals should be skilled and
camscientious stock handlers with an
understanding of how to move animals using
the principles of animal behaviour. Appropriate
tacilities should be available to avoid causing
distress, injury or suffering to the animals and to
protect human satety. ldeally, animals should
not have to walk up or down ramps with slopes
greater than 20° to the horizontal {1 in 2,75, or
4in 11). It is better to use level loading docks,
hydraulic loading platforms or hydraulically
operated lifting decks on vehicles,

Pre-transport handling

Animals should be handled in such a way that
they are subjected to minimum stress pricr to
transportation and are thus fit to travel with
mimimum risk of injuries. A rest period after
mustering and handling before transportation
is therefore essential. If mustering caused
considerable physical exertion, it is desirable to
feed, water and rest cattle close to the loading
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facility, Cattle that were exposed to unuswal
levels of contact with humans, dogs and motor
wehicles should be provided with feed, water
and rest for even longer periods.

Water and feed requirements

Deprivation of feed and water will compound
the stress associated with transportation.
However, if hungry and thirsty cattle consume
large amoumnts of water and/or feed prior to
travelling, then further stress may be caused,
some suggested feeding, watering and resting
periods prior to loading are shown in Figure 5.1,

Shelter

Cattle should be protected from extremes of
hieat, cold and wind. In determining the naed
for shelter, environmental conditions,
geographic location, breed and type, body
condition and degree of acclimatization of cattle
should be taken into account. Appropriate cattle
shelter and handling facilities are discussed in
Section 2,

Special cases

Injured or weak animals may be transported on
veterinary adwice. Where veterinary advice is not
readily available, the decision may be made by
an experienced person. It is preferable that
cattle should not be allowed to become so weak
that they are not 1it for travel (Box 5.1} Animals
that go down after limited exercise are not it to
travel.

Weakened cattle should be transported to
thaeir destination by the quickest, least stressful
route. They should be given special protection
against the extremes of weather, They should
anly be transported with cattle im a similar
condition.

SECTION 5
5

SUpervision

The people responsible for the transport of
cattle hawve legal responsibility for their care and
welfare. Injurias and stress are most likely to
occur during loading and wunloading where
facilities and handling practices ara
unsatisfactory. The loading procedure should be
planned to allow adequate time for livestock to
be loaded quietly and without causing them
injury, Leading should be supervised by
competent stock handlers who have a basic
knowledge of the behavioural and

phiysical needs of cattle, Supervisors should
ensure that spectators of untrained assistants do
nat impede the smoath loading of animals,
Unnecessary noise, harassment and force should
be avoided

Cleanliness

Cattle should be leaded on to vehicles or raibway
wagons with dry floors or floors that have been
cleaned before loading. Appropriate
censtruction methads should be wed 1o prevent
the soiling of animals on the lower deck of
double-deck or multi-deck transpaort vehicles
[see Saction 2).

Handling facilities
Cattle will tend to follow each other unless they
are distracted, and this behaviour should be
exploited in the design of facilities (see
Section 10}, Sufficient area should be provided
in farcing/receiving yards during loading and
unloading to allow them to move freely in the
desired direction. Maovermnent can be helped by
using curved races and fully covering the sides of
ramps to provide visual barriers (Photo 5.4),
Maovement of cattle s alse improved by
providing clearly visible passageways and
gateways (Photo 5.5), Cattle will behave
defensively wihen confronted by visually
contrasting surfaces such as shadows, gratings
and surfaces that are uneven or steeply sloping
(Phioto 5.6

Loading should take place from a properly
constructed ramp or loading bay suitable for
cattle, or am appropriate portable facility whera
a permanent loading ramp 15 not available,
Yards should be constructed to aveid sudden
changes in levels, steep slopes, dirm and uneven
lighting, narrow passages and sharp turns.
Ideally, the area of the forcing yard should be
sufficient to hold the transport pen size.
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FIGURE 5.1 Suggested pre-travel resting, watering and feeding time allocation
for cattie mustered under different situations
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There should be no protrusions or sharp edges
on the fences or gateways of the loading and
handling facilities that are likely to cause injury
to amimals. Hinges and latches muwst not project
inta the pathway of animals. Gates should
operate smoothly, retract fully from the
pathway of animals, and not be susceptible to
jamming. Gates should also B made clearly
wisibile to animals when shut by providing,
whare necessary, a “sight board" to improve
'..lls-il::lilil::,'

famps should be constructed so that they are
appropriate to the transport being used, Ideally,
there should be a flat platform at the top of the

ramp, level with the deck being loaded or
unlaaded. This should not be less than 1.5 m in
length to aid the safe movement of animals,
Ramps and walking surfaces should minimize
the risk of animals slipping. Ideally ramp slopes
should not be greater than ane in five (207)
LSolid extensions must be wsed to cover any gap
between the loading ramp and the floor of the
stock crate and must not dislodge when in wse,

Lighting

Artificial lighting is desirable for loading at
nrght, Such lighting should be carefully
positioned to give even light over ramps, races,
yards and transport wehicles. Lighting should not
cause deep shadows or bright spots in areas
where animals move, The stock crate of the
vahicle may also have diffuse interior lighting to
help cattle see where thay are going.

Segregation during transport

It is preferable that the fallowing classes of
livastock be segregated and transparted in
separate groups:

= hormed cattle;

¢ hornless cattle;

+ adult bulls;



PHOTO 5.5

GOooo PRACTACE:
clearly it raceway
for cattle from
pen fo stunming

U WTWAD LAY

Trameport af sfasgfter animal

« cattle greatly different in size (cows and
calves may prefarably be transported
together under some circumstances),

= weak cattle, which shiould be segregated
fream strong cattle.

Cattle should not be mixed with other species
during transpart. Working dogs should not be
transported in the stock crate swith cattle. Dogs
should be transported out of sight of livestock in
& suitably designed and ventilated kennel
elsewhere on the vehicle.

Assisting the loading of cattle

Cattle are difficult to move unless they can see
somewhere to go. The use of force on animals

“Box 5.1 More special cases

The cases listed below waould not ardinarily be part of a slasghter

consignment but deserve mention

o Cows that ane mare than eight months preqnant Snauld no
be transported, Where this & unavoédable they mist not be
tramsgoried Tor penods I'::||||;||_'r than esght NOURS oward 10 the
increased risk of metabolic dissase and injury. They should be

alfered water and food upon armmal at desteateon

= Cattle that have recently geven barth shauld not ke transporied
until at least Four days atter cahang

® Lactating dainy cows should be milked at intervals no

exceeding 24 hours,
= Calves are espacally susceptible 1o siress, and care & required
Lo errsng they ang strong enaugh 1o withsiand transpartaton

that have little or no rocm to move is cruel and
miust not oocur. Electric prods shiculd be
powered anly by battery and their use restricted
to the amount necessary to assist the loading
(Photo 5.7}, “Flappers” (8 length of cane with a
short strap of leather or canvas attached) ar
“metallic rattles” are ideal in that they
CRLOUrAGE movement in respanse to sound,
Large sticks, lengths of metal piping, fencing
wire or heavy leather belts must nat be used o
strike cattle. Canes or ather materials used as an
extension of the arm to direct cattle are a wseful
aid for handling,

The use of well trained dogs to help with the
loading of cattle s acceptable, The number of
dogs used should be the minimum necessary to
complete the task, Manual lifting is permissible
for woung amimals that may have difficulty
negotiating a ramp.

Loading density

The livestock transpart driver, after consultation
with the amer, owner's representative or
agent, is responsible for ensuring that the
loading density and penning arrangements are
compatible with the welfare of the cattle and
the capacity of the transport wehicle. Loading
cattle esither too loocsely or too tightly
predisposes them to injury,

For road transport, traffic density in the areas
where the trucks mostly operate should
determinge pen lengths, for example, 3-4.5 m
when maostly in heavy density braffic and 6.1 m
in other areas. The density of loading should be
determined by the need to minimize injury bt
allow fallen animals to rise without assistance. It
is accepted that different types of transport
vehicles are used for livestock and that the
transportation system has evolved to suit the
husbandry system in each area. Acceptable
loading rates will vary with the following
factors:
= |pading densities are determined according

1o the average live weight, condition, size,

shape and horn status of the cattle, as well as

the prevailing conditions and the distance
animals are ta be transporied. Loading rates
must be assessed for each pen or division in
the stack ¢rate.

* Five percent fewer cattle should be loaded if
they are horned.

* In hilly and more populated areas where road
vehicles change speed more frequently,
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sufficient internal partitions must be used and

numbers may have 1o be increased 1o prevent

animals being thrown about.

+ When fewer cattle than recommended
loading densities per pen are transported,
firmly fixed portable partitions should be
used to prevent injuries during emergency
stops.

= When more cattle than the recommended
loading densities per pen are transported,
fallen animals are unlikely to be able to
reegain their feet, The possible saving in
freight from sending the extra animal, or
ammals, should be balanced against animal
welfare considerations, potential product
lesses and mortalities.

Average recommended loading rates are given
in Table 5.1.

Numbers above or below the
recommendations will be appropriate in
different circumstances. For example, variables
such as breed, traffic density, road conditions
and travel in double-deck transports have a
majer effect on loading densities, either alone
or in combination. However, the welfare of
caltle shauld not be compromised.

Offloading

Similar requirements 1o loading apply to the
offloading of cattle, but it should be noted that
cattle may be tired after & journey, Cattle should
be unloaded as soon as possible after arrival at
the destimation. Injuries will be reduced if
livestock are given the opportunity to walk
auietly off the vehicle,

When unloading animals from rail or road
transparts, unloading "banks” {earthen mounds)
are recommended. If such banks are long
encugh, several wagons or trailers can be
unlcaded at cnce. Where rail wagons have two
doors, both must be dropped and secured in
place before livestock can be offloaded, unless
cattle are being offleaded dowen a single race or
being transhipped from rail to road transpart.
Where sufficient pens are available, cattle
unloading should aveid mixing of unfamiliar
amimals, which often causes fighting,

All cattle must be offered water as soon as
possible after arrival at the destination. There is
no justification for depriving cattle of water
before slaughter.

The drover or transpart driver should bring 1o
the attention of the parson in charge at tha



Tramdpedt af slacghnes saimak

TAELE 5.1 Recommended average loading rates for cattle

them further than is necessary. This may e on

of various live weights the transport vehicle.
Mean live weight Floos area Mumber of heads IN TRANSIT
of cattbe (kgh ('t head) per 12.2 m deck
gf]g E; ;:' Behaviour of cattle
350 .G 20 The behaviour of cattle during transportation
400 1.05 1B should be taken into consideratian in deciding
450 1.13 6 on the mode of transportation, size of vehicle
:ﬂg :E ﬁ and the number and groups of cattle that wifl
&0 1.47 0 be loaded, Factors ikely 1o infleence security of
E50 .63 18

Sowrce: Agrculture snd Resource Mansgemen Council of Autiraka
ared Mew Foaland, 1999

destination any aspect of the journey that might
affect the future weltare of the animals. This
includes the last feeding and watering times and
full details of any treatment given. The people
in charge of the consignment should notify and
transfer responsibility for the livestock to a
sultable person at their destination. A& system
should be in place for dalivery of cattie to
abattoir premses outside business haurs,

There should be facilities for the humane
afflaading or slaughter of animals that are
unable to walk off bacause of injury or
exhawstion, Severely injured animals must be
humanely killed without delay. This should be
done by, ar at the direction of, the persan in
charge at the time if a veterinarian is
unavailabla. It is unacceptable to delay the
humane destruction of severely injured animals,
Animals requiring emergency euthanasia should
be shot, or stunned and bled, without mowving

balance during unsteady driving are the
slipperiness af the floor surface and the
availability of support from adjacent structures,
including vehicle sides and partitions, and other
animals. it may be advisable to withhald water
during the last six hours before loading so as to
reduce urination and have drier tloors,

The major factors determining the well-being
of cattle in road transport are vehicle design,
stocking density, ventilation, the standard of
driving and the quality of the roads. Resting
perlods with access to water are necessary when
journeys excaed 24 hours,

Design of transport vehicle

Wehicles and their Tittings must be strang
aenough to cantain the animalks and prevent their
escape. The design of the crate must be such
that cattle cannot jump ocut of the crate under
rcrmal circumstances,

The parts of the vehicle or wagaon through
which cattle move or in which they are held
should be free from obstructions, projecting
aobijects and hazards that could cause injury,
Doors should be wide enough to allow easy exit

PHOTO & 7

Avouy; electric prods (a)

Gaan PrRaCTCE wihere pu.'l.il:ﬂ.tl.'. alternative
driving aids such as flags (bl plastic paddies or
@ stick with plasiic mbbons artached be i
should be wsed

T T |

LA e D



Goed gractices for the mes wmdus oy

10

and entry (na less than 900 mm). The space
between decks should be sufficient for the
cattle, including horned cattle, to stand in a2
natural position without contacting overhead
structures, Materials used in the construction of
transport vehicles must be able to be cleaned
effectively.

The inside of livestock crates should be smooth
and free of protrusions to minimize pressure
points and reduce bruising. Spacing of side rails,
wihere they are used, should be adeguate
to prevent the heads or legs of animals from
protruding. Floor surfaces should provide a good
foothold. The floor should be constructed from
a naneslip material that will nat injure the legs
ar hoowes of animals. ideally, stock crates should
include provision to loadfunload animals directly
from the upper deck,

Vehicles should be serviced and maintained
regularly to minimize breakdowns. The crate
should be maintained in good working order.

The exhaust system of a vehicle must not
pallute the air inside the stock crate. Sufficient
gaps in the sides should be present to provide
adeguate air flow for the comfart of animals
without overexposing them in cold conditions.

Responsibilities

Cattle should be transported to their destination
as quickly as possible within legal requirements.

Advance plans should be made toc minimize any

delay that could be stresful to the animals.

The primary producer should be responsible
far the cattle until they are on the transport
wehicle. They should then become the
transparter’s responsibility until they are
unlocaded. After delivery to an abatboir
(including service abattoirs), abattair
managerment should assume responsibdility until
slaughter. When at sale-yards, they should be
the responsibility of the manager,
superintendent or supervisor of the sale-yard
complex. When at a second property, the
cwnermanager of that property should be
responsible for the cattle unless other
agreements over responsibility have been made.

The driver must enswre that hedshe is provided
with the name and telephone number of the
owner of the cattle, owner's representative or
agert {whichever is appropriate) and of the
consignes. The people organizing the transport
af animals must be aware of any reguiremants
for health certification and welfare of the

animals and ensure that all legal appravals and
documentation are completed before the
commencernant of the planned journey,

Owners’ responsibilities

Primary producers have the greatest influance
on handling and transport strategies. They
decide which cattle are selected, how they ane
sorted and whether they are offered feed and
water while they are in the sale-yvard, They alsa
et the restfast period pricr to loading and the
time the cattle are in the sale-vards from
mustering to loading. They set the standards
that affect their stock handlers' acticns and also
thase of the transport drivers (Box 5.2).

Primary producers or their represantatives
have the responsibility ta select and present anly
cattle that are fit for travel, The nature and
duration of the proposed journey should be
considered when determining the degree of
fitness required.

The producer and transparter should ensure
that those cattle maost susceptible to stress or
injury during transport are loaded last and
unloaded first, The producer is responsible for
the provision of well designed and maintained
holding and loading facilities,

Livestock transporters” and drivers'
responsibilities

Livestock transporters should establish effective
liaison with eeperts an animal hushandry and
welfare and consult reutinely on the design,
comstruction and maintenance of stock crates,
axisting or new ralling stock, livestock assembly
yards and other facilities.

Responsibilities for road transportation
Drivers of road vehicles should be responsible
fer the care and welfare of the cattle during
transport unless an attendant appointed by the
awner travels with the consignment, Drivers
must stop and assist a distressed or injured
animal as soon as it is practically possible after
they become aware of a problem. Drivers should
be experienced in animal handling to ensure the
witlfare of cattle in their charge,

Learner-drivers should not be left to tramsport
livestock withowt supervision,

Responsibility for rall transportation
The welfare of cattle i best safeguarded by a

clear understanding and acceptance of the
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responsibilities of the owner, owner's

representative or agent and railway staff during

the various phases of transportation. Stockmen
employed on trains should be competent in
handling cattle, be reguired to complete trip
reports, and have authority to delay trains in
order to attend to cattle.

The owner, owner's representative or agent is
respansible for:

* careful selection, loading and unloading of
animals;

+ the provision of competent stock handlers to
load the livestock;

+ |oading livestock to railway schedules that
will best avoid climatic stress;

= dealing with injured livestock or other
emergencies when notified by the railway
authority;

* ensuring water and stock feed are available
at cattle rest stops;

& praviding a stockman or livestock care system
where appropriate, to care for larger
carsignments af lnvestock, especially on
journeys longer than 24 hours, or to share the
care for several small consignments;

* supervision of the unloading process and the
fimal loading on to road transport fwhere
applicablel;

* ansuring that the livestock are rested after rail
transport in preparation for any further
traveal;

* providing contact names and phane numbers
for the owner, wner's represantative or
agent, as well as the person responsible at
the destination.

The railway authority is responsible for:

¢ providing well maintained wagons

apprapriate for cattle;

"

= pnsuring train drivers are aware that livestock
have been loaded and of their location an
the traim;

» provision of accredited stock care managers
at regular railway stopping points to inspect
livestock and provide relief to sick and injured
animals;

= taking care that materials carried in other
wagons on trains do not affect the welfare of
cattle, e.g. wagons containing dusty material
placed in front of cattle wagons.

Thie cwmner of the loading and unlcading
facilities, including ramps, yards and

watering points, i responsible for their

maintenance.

IDENTIFICATION AND TRACEABILITY

Primary producers should ensure that all the
livestock destined for slaughter are
appropriately identified and farm records on the
disposed stock are updated. Any persan who
transports livestock should ensure that they have
at hand all documents relating to the
identification of the stock they are transporting
before the start of the journey.

HOLDING FACILITIES {LAIRAGE)

Preemises that slaughter animals should have
suitable facilities where animals can be held on
arrival, These helding facilities, or lairages, can
be covered, uncovered, purpose-built ar, where
appropriate, an open ficld. The esential design
and ocperational features of a lairage are given
below.

Engineering and equipment is only one-third of the animal handling eguation. Emploves training and
good management are the other fwao-thinds
Omarvations on hundreds of ranches, leedlots and saughiler plasits in the United States, Canada,

Mesice, Australia, New Zealand and Europe indicate that the single most impartant factor whach
determines how animats are handied is the attitude of the manager. Cperations with efficent humane
handlimg and transport practices have a manager who & commitbed to animal care: Oparations wharg
abuse oocurs Almost abways have bx management or mansgement that does not cane.

Sawrce: Gramndin, 194930
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* The design of the passageways and pens
should be appropriate to the species of
animal being handled.

= Al structures and eguipment should be well
rmaintained, so that injury to animals is
awoided.

+ The holding facility should be designed 1o
facilitate ease of handling, and all floors
should be nan-slip.

& Contrasts in colours and surfaces, e.g. the
placermnent of drain covers or gullies ona
concrete raceway, cam make animals baulk
and therefora should be limited in mumber or
disguised,

* Passageways and pens for pigs should be
solid-sided and not railed, 1o reduce visual
distractions.

There should be sufficient lairage capacity to
avoid problems with animals waiting omn
lorriesivehicles aor overstocking of available
facilities. This should take into account the need
for extra space during a breakdown situation. The
lairage should have suitable pens, equipment and
procedures for the isalation and treatment of sick,
injured ar at-risk animals withaut causing further
distrass. Sick, fractious or injured animals should
be accommodated and, if necessary, humanely
slaughtered close to the point of arrival. lsolation
pens should be kept well maintained and ready
for their intended use. There should be no mixing
of species, unfamiliar animals, adult and young
armmals (except in the cate of cows and calves),
hornedharnbess cattle, adult male pigs and adult
male cattle. Fractious animals should be penned
separately to prevent them from injuring
themselves or other animals. Lactating conws
should be milked If held within the lalrage for
longer tham 12 hours.

Holding facilities should provide a suitable
envircnment with adequate ventilation and space
to allow animals to rest, drink and where
applicable consume food. All animals should have
sufficient room to stand up, lie down
(samultaneouslyy and turn arcund. There should
be access to a dry lying area and & constant
supply of cleam water, Lairage facilities should
provide protection from extreme conditions if
appropriate for the speciesbreed of animal being
held,

For most animal spacies there seams to be vary
little benefit to the animals in keeping them
within the lairage for longer than one or two
howrs,

Mowvement to holding pens

Handling systems and procedures should be in
accordance with animal welfare and behavioural
principles, Animals should be handled calmly,
guietly amd firmly, with care to aveld
unnecessary axcitement ar distress.

The lighting in all parts of the lairage should
be bright enough so that animals can be
imspectid at ary time by designated and
competent personnal. The lairage shiould have
drainage facilities for faeces and uring and the
design should allow cleaning to be performed
betwean batches of animals. The faeces and
uring production of animals held in field lairages
should also be considered. Noise from
rmachinery, people and equipment should be
kept to a minimum. Animals must never be hit,
prodded or handled in such a way as to cause
them unnecessary excitement, pain or suffering
when moaving them within the lairage. Pressure
rust never be applied to amy sensitive areas,
e.g. genitals, and the appropriate use of benign
handling aids, such as pig boards, moving gates,
bags and flappers, should be encouraged where
possible,

Animals must not be kicked or their tails
twisted or broken and they must not be lifted or
dragged by their heads, horns, fest, tail, fleece
or any other part of their body, or in any way
that may cause tham unnecessary axcitemeant,
pain or suffering, Electric goads or prodders
shauld enly he available as a last resart (when
human safety may otherwise be compromised)
and must only be wsed on the muscles of the
hindguarters of adult cattle and adult pigs if
they are refusing ta move farwards and the way
ahead is clear. Habitual use of electric goads
should be viewed as a failure on the part of the
stock handler to apply “best practice” and
demaonstrates a need for a review of the system
andior additional training. Experienced and
competent stock handlers should be responsible
for the way animals are handled in the
unloading and lairage areas and their
cantribution to animal welfare should be
recognized by managers.

Consideratians in transporting livestock are
summarized in Box 5.3,

Riskshazards assaciated with transportation
ara outlined in Table 5.2, alang with
recommendations an how the risks could be
averted and of possible control points,
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s Book the carrier early, provideng details of loading time.

& Ensure the carner’s truck i apperopriate for the job,

= [raft or mix cattle three weeks before fransporting.

* ‘Weigh and tag cattle 5-7 days before trafsporting in order 10 mimmize brusing, Weigh 2-3 hours off feed.

o Yard catthe so that there is adeguate tme before trucking 1o allow tme for any last=rmnute dratting, and a0 gee the
cattle the chance 1o settle doiwn, cool down and rast,

» Load horned cattle 5o that they are in separate pens from polled cattle,

¥ Load cattle of similar weights together

= Avoid loading cattle from ditferent paddocks together,

= Check that all cattle dentification dewces are in place,

¢ Complete all papensodk 1o accompany the cattle.

o Proeide the dover with any drafting details and any cattle defvery instructions that need to be passed an to the
abatioir.

Soumce:-adapted o Blackwood, 2004,

Riskshazards R oimamended Suggested measures to achieve
and contral points practices recommended practice
Risks + Catlle destmed for daughter = Transparl vehickes shauld ke
& iress, should be trarsported to the designed 50 that animals can be
abatiair with minimum stress, Ioaded, trarsparted and
= Inqury of aremais low misk of injury and of offlcaded easly with manimum
contamination. risk of injung
® Corntammalion of snimal skins
with faeces ard wrine, s Lwestock identity should be = Transportation vehickes shaukd be
miainained thaowghout in ander adeduatedy wentilated ard should
» Tramsmission of dissrsg tex Failitata recall and trace-back, be desigred so that cleaning and
pathogens. saflitatin can be readily
ac b,
Contrel points
= Sglectan of cattle that ane 1o ba = Oy healihy animals that ane fil
transponed. for traveed shoukd be loaded on

& Handbog during mustering,
lpading and affinadng,

» Deign af handling facilitios,

= De<ign and working condition af
transpoet wehicles,

» Driver’s skilis,
» T schedufing.

» Training and supervision of
ammal handers

e Cood Ivesiock identification and
FECOiO-KeRpEng System.

transport vehicles,

= Animals of different species or of
the same species That ane likely (o
Cawse injury 1o one anoiher
cshioeild be plysacally separated
during transportation,

* Use of floor gratings, crates or
similar devices limets soifng and
Cross-pontaminalion with faecal
maberial,

s Where the wehick has mone than
one deck, animats shaukd be

protecied from oosse
contaTenation a5 aspropnate.

= Enzure that animal ilentshication
s maintained and that records of
dispatched snimals are accizale
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Summary

B Transportation involves assembly, loading, confinement with and without maotion, rest periods,
urlpading, penning and a new and unfarmiliar environment - a series of situations that are
stressful to livestock.,

B Animals should be handled in such a way that they are subjected to minimum stress prior to
tramsportation and are fit to travel with minimam risk of injuries. A rest period after mustering
and handling before transportation is essential,

B Yards should be constructed to avoid sudden changes in level, steep slopes, dim and uneven
lighting, narrow passages ard sharp furns,

B Competent stock handlers who have a basic knowledge of animal behavioural and physical
nzeds shauld supervise loading of livestock on 1o transport vehicles.

B Loading should take place from a properly constructed ramp or loading bay suitable for cattle,
or an appropriate portable facility where a permanent loading ramp §s not available,

B The loading pathway should have no protrusions or sharp edges on the tences or gateways or
chjects that could impede the movement of animals in any way,

B Use of electrical prods should be minimal. Animals should be encouraged to move i response to
sound rather than physical coercion,

B Vehicles or rail wagons should be clean, dry and appropriately constructed to prevent cross-
sailing and injury to animals,

B The following classes of livestock should be segregated and transported in separate groups:
= horned cattle;
*= hornless cattle;
* adult bulls;
& cattle greatly different in size [cows and calves may preferably be transportad together under
soIme Circumstancesk;
* weak cattle, which should be segregated from strong cattle.
Cattle should not be mixed with other species during transport,

B Leoading density and penning arrangements should be compatible with the welfare of cattle and
the capacity of the transport wehicke, Loading rates must be assessed for each pen or division in
the stock crate, taking into account the characteristics of the animals to be loaded (i.e. size,

condition, presence of horns), the traffic density and the presence of hills en the route 1o be
used.

W The major factors determining the well-being of cattle in road transport are vehicle design,
stocking density, ventilation, the standard of driving and the quality of the roads. Resting
periods with acoess to water are necessary when journeys exceed 24 houwrs,

B all cattle must be offered water as soon as possible after arrival at the destination.

B The drover or franspart driver should bring to the attention of the person in charge at the
destination any aspect of the journey that might affect the future welfare of the animals. &
system should be in place for delivery of cattle to abatioir premises outside business haurs.

W There should be facilities for the humane offloading or slaughter of animals that are unable to

walk off becawse of injury or exhaustion, Severely injured animals must be humanely killed
without delay.

| Vehicles should be serviced and maintained regularly to minimize breakdowns. The crates should
be maintained in good working order.
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B The roles of the people invelved at each stage of livestock transpartation should be clearly
defined.

B Animal identification should be maintained throughout transportation and all records and
required documents should be appropriately completed and tramsmitted,

B Premises that slaughter animals should have suitable facilities where animals can be hald on
arrival.
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Ante-mortem inspection systems required by the competent authority

should include the following:

# all relevant information from the level of primary production should
be taken into account on an ongoing basis, e.q. declarations from
the primary producers relating to the use of veterinary drugs,
information from official hazard control programmes;
animals suspected as being unsafe or unsuitable for human
consumption should be identified as such and handled separately
frorm normal animals;
results of ante-mortem inspection should be made available to the
competent person undertaking post-mortem inspection before
animals are examined at the post-mortem stations so as to augment
final judgement. This is particularly important when a competent
person undertaking ante-mortem inspection judges that a suspect
animal can proceed to slaughter under special hygiene conditions;
in more equivacal situations, the competent person undertaking
ante-mortem inspection may hold the animal {or lot} in special
facilities for more detailed inspection, diagnostic tests andfor
treatment;
animals condemned as unsafe or unsuitable for human consumption
should be immediately identified as such and handled in a manner
that does not result in cross-contamination of other animals with
food-borne hazards; and
the reason for condemnation should be recorded, with confirmatary
laboratory tests being carried out if deemed necessary, Feedback of
this information to the pnmary producer should take place.




Ante-mortem judgement categornes include:

» passed for slaughter;

= passed for slaughter subject to a second ante-martem inspection
after an additicnal holding period, e.g. when animals are
insufficiently rested, or are temporarily affected by a physiological or
metabolic condition;

= passed for slaughter under special conditions, i.e. deferred slaughter
as “suspects”, where the competent person undertaking ante-
mortem inspection suspects that post-mortem inspection findings

ol E

could result in partial or total condemnation;

condemned for public health reasons, i.e. due to meat-borne 4
hazards, occupational health hazards or likelihood of unacceptable ':
contamination of the slaughter and dressing environment following il

slaughter;

= condemned for meat suitability reasons;

= emergency slaughter, when an animal eligible for being passed unde
special conditions could deteriorate if there were a delay in slaughter;
and

condemned for animal health reasons, as specified in relevant
national legislation, and disposed of accordingly.

odirce; FALINNWHLE, 20KS
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Diseases covered in this section

GENERAL PATHOLOGICAL CONDITIONS

Fever (pyrexial
Inflammation in viral diseases
Septicaemia
Toxaemia

Bruises

Abscesses
Emaciation
Dedema
Immaturity

Plant poisaning
Chemical poisoning

10
10
10
it
il
12
12
13
14
14
14

SPECIFIC DISEASES

DISEASES CAUSED BY VIRUSES

Foot-and-mouth disease (FMD)
Rinderpest (AP}

Vesicular stomatitis (W5}

Malignant catarrhal fever (MCF)

Rabies

Lumipy skin disease

Bovine herpes dermophatic disease (BHD)
Infectious bovine rhinotracheitis {IBR)
Eovine viral diarrhoea (BVD)

Bovine leukosis

DISEASE CAUSED BY PRIONS
Bovine spongiform encephalopathy (BSE, "mad cow disease™)
DISEASES CAUSED BY RICKETTSIA AND MYCOPLASMA SPPR

Heartwater (hydropericardium)
O fever (Queensland fever, Mine mile fever, aAmerican Q fever, Australian G fever)
Contagious bovine pleurcpneumonia (CBPP)

DISEASES CAUSED BY BACTERIA

Blackquarter (blackleg)

Botulism

Malignant cedema

Tuberculosis

lohne's disease {bovine paratuberculosis)
Leplospirasis

Brucellosis (contagious abortion, Bang's disease)
Anthrax

15
17
18
19
20
20
21
2
23
23

25
25
26

28
29
a0
3
32
i3
34
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Salmonellosis in bovines

Hagmaorrnagic septicagmia

Calf diphtheria

Actinobacillosis {“wooden tongue™)
Actinomycosis (“lumpy jaw™)

Pyelonephritis (contagious bovine pyelonephritis)
Metritis

Mastitis

Endocarditis

Traurnatic reticulaperitanitis (TRE, hardware disease,
traumatic gastritis, traumatic reticulitis)

PARASITIC DISEASES

Diseases caused by helminths

Lungwiorms

Fascioliasis

Bicracaelivm dendriticum intestation
Cesophagostomiasis (pimply gut, nodular warms)
Cysticercosis

Hydatid disease (hydatidosis, echinococcosis)
Onchocercosis

Diseases caused by protozoa
Trypanosamiasis

Theileriosis {East Coast fever)
Besnoitiosis

Anaplasmosis {gall sickness)

Babesiosis [piroplasmasis, Texas fever, red water fever, tick fever)

Sarcocystosis (sarcosporidiosis)

Diseases caused by arthropod parasites
Hypoderma bovis infestation
Screwmnwormm myiasis

35
36
36
EY)
37
37
18
38
38

9

40
41
42
42
43
44

i

a6
47
47
48

50
31



Anto-martem insmectian

SECTION &

INTRODUCTION

Inspection of the live animal prior to slaughter is
an important step in the production of
wholesome meat for human consumptian, Only
in the live animal can abnormalities of posture,
maovement and behaviour be detected. Ante-
martem inspection can improve the efficiency of
the operation by screening out a mumber of
animals that would be unfit for consumption,
This section outlines the process of ante-mortem
inspection and indicates the actions that can be
taken to protect human and animal health

Beat Inspection is commonly perceived as the
samitary control of slaughter animals and meat,
The aim af meat inspection is 1o provide safe
and wholesome meat for human consumption.
Meat inspection covers both ante: ard post-
miriem inspectian,

The responsibility lies primarily with the
relevant public health authorities who are
represented by weterinarians and rmeat
imspectars at the abattoir stage,

Im many developing regions and in particular
im rural abattoirs, meat inspectors often lack the
necessary infarmation and guidelines to assess
the sanitary status of carcasses, meat and argans
from slaughter animals, Therefore this section
and Section B on post-mortem inspection
provide concise guidelines an the subject,
together with colour illustrations demonstrating
the pathological lesions that may ocour in
bovines, small rurminants, pigs, game, poultry
and rabbits. The statements made on the
judgement of diseased carcasses or parts of the
carcasses are recommendations that are also
influenced by the need to salvage as much meat
as passible for human consumpiion. These
recommendations are not meant to interfere
with any existing regulations on the subject in
individual countries.

AIMS OF ANTE-MORTEM INSPECTION

The primary aim in all inspections throughout
the meat-processing operation is the protection
of the consumer from zoonotic or meat-borme
disease. Ante-mortem inspection also increases
the protection of slaughter personnel from
disease, these people being the first in the chain
te have direct contact with the animal and its
products.

5

A further aim is to protect animal
health, The slaughterhouse receives animals
from many origins, and is an ideal plage to
menitor the health of the lvestock in the local
area, Animal diseases that have sevare
conseguences for national animal health, trade
and the econarmy are often natifiable, and the
ante-mortem inspection at the
slaughterhouse can be a significant early-
detection point for such diseases. The third aim
of ante-mortem inspection is to monitor and
improve animal welfare, by the detection of
existing or potential preblems, and the
implementation of appropriate control
MEasLres,

THE PROCESS OF ANTE-MORTEM
INSPECTION

Anta-mortem inspection should ideally be
carried out at the time of the animals' arrieal

at the slaughterhouse. There neads to be
sufficient natural or artificial light to allow
observation of the animals in motion

and also at rest. At the time of arrival, the
condition of the transport vehicle can also be
aasessed, and If an animal has suffered injury
during transport, action can be taken to prevent
further suffering.

If it is not possible to carry out inspection at
the time of the animals™ arrival, an inspection
should be carried out within 24 hours after
arrival, again to prevent further suffering in the
event of a welfare problem,

The ante-maortem inspecticn should also be
carried aut within the 24-hour pencd prior 1o
slaughiter, as signs of disease may
become manifest as time progresses. Where
animals remain in the lairage for longer
periods of time, they may be inspected more
than once.,

In the ideal situation, the ante-mortem
inspection will be accompanied by examination
of information relating 1o the animal’s lite and
health history (Photos 6.1 and 6.2). Thic “chain
information® can give wseful indications of the
awverall health status of the herd or flock of
origin, the possibility of there bBeing chronic
lesions in the carcass produced, and a guarantas
that there will be no chemical residues in the
rmeat as a result of medications administered or
pesticides used,
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PHOTO &4

A weterinary
inspectar
AXATrnEs
nformation
redating to the
anfimal’s iife and
haalth history

Ante-mortem indpection has two components:
« the soreening of animals and segragation of
animals suspected of being diseased or in an
unsatisfactory condition;
= yaterinary examination and diagnosis of the
sereened-out animals.
im general, any animal that deviates
from normal should be segregated during the
imitial screening process. There are some
exceptions of minor significance, such as cows
with ane harn aF with an extra teat, minor
cuts, etc.
Some suggested abnormalities to look out for
in the initial screening process are listed below.

Abnormalities in breathing

Usually this refers to frequency of respiration,
but there are also other abnarmalities, such as
frequent coughing and difficulty in breathing.
The main paint ta remember is that it the
breathing pattern differs from normal, the
animal should be screened out,

Abnormalities in behaviour
Abnormalities in behaviouwr can be significant in
some very serious diseases, such as rabies, bovine
spongifarm encephalopathy (B5E) and lead
poisoning.
Examples of abnormal behaviour are:
= an animal pushing its head against the wall;
= an ammal walking in circles;
= an animal charging at various ochjects;
= an animal with an anxiows expressicn in it
EyES)
= an animal with & dull expression in its eyes;
= an animal that is acting wery aggressively.
Animals that behave in an abnormal way
should be screened out at the time of ante-

martermn inspection, Special attention should be
given to ensuring that the animal will not posa
a danger to other animals or to humans

Abnormalities in gait

When an animal has an abnarmal gait or s
reluctant to move, it usually indicates that there
i5 pain someswhere, The animal may be suffering
from abnormalities anywhera in its legs or may
have pain in the chest or abdemen, This may
also indicate nervous disorders,

Abnormalities in posture

An animal with abnormal posture:

= may stand with the abdomen tucked in;

e may lie with its head turned and alang it
sida;

¢ may stand with its feet siretched out in front;

= may stand with its head and neck extended;

= may be unable to rise.

Hormal animals may sometimes temporarily
assume postures that may be mistaken for
abnormal postures, ¢4, a cow that has rested
for a long time may stretch and stand with its
legs owt in front as in some disease conditions;
alse, resting cattle sometimes have their heads
turned along their sides. In normal animals this
posture disappears when the animal s
stimulated.

The most frequently observed abnormal
posture is of course the “"downer”. Downers are
any animals that cannot stand or can anly stand
far short pericds, Such animals must be handled
without causing undue suffering and are
useally segregated on initial ante-mortem
imspection. If they cannot be segregated,
operations should cease so that they may be
dealt with. After veterinary inspection, downers
must b stunned in the yard if moving them
causes undue pain, and sent directly to the
appropriate bleeding area.

Abnormal discharges or protrusions from
body openings

The normal animal has no discharges ar
protrusions from its body openings, Examples of
abnormal discharges or protrusions from the
body are;

« discharge from the nose;

* bioody diarrhoea;

= excessive saliva coming out of the mouth;

« afterbirth hanging out of the vulva;

s calf leg protruding from the vulva;
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FHOTO 6.2

A wotorinary
inspactar
axamings
infarmation
redating to the
amimal’s

et ntifica tian

= intestine protruding from the rectum;
= uterus protruding from the vulva;
+ growth protruding from the eye.

Abnormal colour

Abnormal colour is generally not as important as

the other abnormalities, but the inspectar

should be on the lookout for this. Examplas are:

* black areas on the skins of pigs;

= red areas in light-coloured skin {inflammation),

= dark blug areas, e.g. gangrenous udder;

* vellew coloration of the sclera of the eye or
skin (jaundice).

Abnormalities in appearance
(conformation)
Inspectors will see many of these. Whenever
there is a change in the normal conformation of
an animal, a disease process should be
suspected, Examples are;
= owelling of the skin (abscesses);
= prilarged joints;
= wwelling of the umbilicus;
+ greatly enlarged wdder;
* bloated abdomen;
= wwallen legs;
&= enlarged jaws (" lumpy jaw")
* pendulows lower abdomen {hanging downl;
= owelling of subcutaneous lymph nodes.

In some instances it is helpful 1o compare both
sides of the animal to find discrepancies, Any

animal affected with the above abnarmalities ar
other abnormalities of confarmation shauld be
segregated for veterinary inspection.

Abnormal odour

This is often difficult to detect on ante-mortem
inspection. Examples of adours found at ante-
miortem are stinkweed, medicinal or punctured
abscass odours, The indpecter shauld hold the
animals for vatarinary inspection whenever
there is suspicion that an animal is affected with
an abnormal adour,

The initial inspection will allow normal
animals to proceed to slaughter while those
shicwing any abnormality shiould be separated
imta an salation facility and kept for further
inspection and, if necessany, a full examination
by an appropriate competent person,

OUTCOMES OF ANTE-MORTEM
INSPECTION

Far the isolated animals, a detailed inspaction
fallewes the initial separation, The animals could
be judged into any one of the fallowing
categaries that have been proposed in the
Draft code of hpglenlc practive for areat
[FADANHG, 2004):

* Passed for slaughter. These are animals that
have been judged normal and 50 can procesed
to staughter without undue delay,

= Passed for slaughter subject to a second ante-
mortem inspection. & second ante-martem
inspaction should be carried aut after an
additional holding period. Animals that
wwould fall im this category include those that
have been insufficiently rested, or are
termnporarily affected by a physiclogical or
metabalic candition.

* Passed for slaughter under special conditions.
Where the competent person undertaking
ante-martem inspection suspects that post
mortemn inspection findings could result in
partial or total condemnation, the animals
are treated as “suspects”. Their slaughter is
deferred, preferably to the end of normal
slaughiter.

# Condemned. Anmals could be condemned
for:

- public health reasons due to the presence
of meat-borne hazards, occupational
health hazards ar the likelihood of
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unacceptable contamination of the
slaughter and dressing environment
following slaughter;

- meat suitability reasons;

- animal health reasons - animals in this
category are treated as specified in
relevant national fegislation, and disposed
of accordingly.

* Emergency slaughter. This judgemant is made
when an animal eligible for being passed
under special conditions could deteriorate if
there weare a delay in slaughter,

ANIMALS THAT
DO NOT FALL INTO
THE “NORMAL" CATEGORY

An animal condemned for signs of serious
animal disease should be remowved fram the
slaughter process immediately. In the event of
this disease being a notifiable diseass, it must be
reported immediately to the competent
authority, and the carcass destroved and
disposed of in accordance with legislative
reqguirements. If the animal has & disease that
can be transmitted to other animals, other
anirnals must be protected through hygiene and
biosecurity measures,

An animal showing signs of zoonotic disease,
or ather disorders that would make the meat
unfit for human consumption, must be removed
from the slaughter process. This animal could be
slaughtered in a separate facility, or at the end
of the processing line, after which its products
should be disposed of hygienically, and the
slaughter facility thoroughly cleaned and
disinfected to prevent contamination being
carried over to the next processing batch,

Behavioural or postural abnormalities may be
seen when animals are fatigued, injured or
suffering from neurological disease. Animals
that are fatigued or stressed may be rested far
24 hiours or more prier to slaughter, although
severe cases may need to be slaughtersd on
welfare grounds. Animals that are to be rested
require adequate space and bedding, water,
food and tranguillity.

Animals showing signs of neurological disease
must be separated from the normal animals and
examined carefully, as these diseases may be of
great public health or animal health
significance, Ruminants may carry transmissibyle
sponaiform encephalopathies (T3Es), while
listeriasis can manifest as neurclogical disease in
animals (Box &.1).

When animals are injured, it is important to
ensure that they do not undergo wnnecessary
suffering. Other amimals should be removed from
the immediate area, and the injured animal
slavghterad without delay. Processing of the
resultant carcass should be carried out in a separate
ared, a5 there may be hygiene implications relating
to the specific nature of the injury, and the animal
is often dirty if it was recumbent.

Animals that are dirty can pose a severe risk to
meat hygiene. Many of the causes of food-barme
disease in humans are carried in the intestinal
content and on the skins of animals. When the
animal is visually dirty, there is an increased
likelimcod of these arganisms being transferred
to the meat during processing of the carcass.
Dirty animals should be identified at ante-
martemn inspection and remaved from the
slaughter process (Box 6.2). These animals could
be cleaned prior to being re-presented for ante-
mortem inspection, Cleaning could imvohee
shaving or clipping the hair coat, or washing the
animal, When an animal is washed, it is
important that the coat is then allowed to dry
befere processing begins othanwise
cantaminated Tluid will be expressd onto the
meat during skinning in the manner of a cloth
being squeszed. It may be possible in same
slaughter facilities to process the animals at the
end of the line, using careful dressing
procedures to limit the risk of contamination.
For example, dirty hair may be clipped off and
remaved after slaughter and bleeding, but
bafore skinning begins,

Animals found dead should be recorded and
sent for rendering. Condemned animals or their
carcasses, and animals found dead, should newver
b permitted to pass through the slaughter floor
ar ather areas of the establishment that are
used for handling edible parts of the carcass,
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TRANSMISSBLE SPONGIFORM ENCEPHALOPATHY (TSE)

*  For examphe, bovine spongiform encephalopathy (B5E) in catibe, scrapie in shesp

= linked to vamant Creutzfeldi-lakob Disease (wCID), a fatal degeneration of the brain in humans.
Arimals with clinical sigrs should not be used for human ar animal fesd productan.

= There may be a requirement to remove cartain fissees of ruminants from the food chain,

Same animals may be tested prior to their carcass entering the food chain

LISTERIDSIS

* Bactenal meningitis, dassically presenting as circling behaviour.
* Foanotic disease

= Infected animals are unfit for consumption:

In 1992 the Irish Department of Agriculiure and Food introduced regulations 1o address the issue of
aucesuvaly dirty catthe at the abattoir These regulations allow the ante-maortem waterinary inspectar
1o reject animals for staughter or to permit slaughter under special conditions

0n the baws aof pictonial and written guedebines, catthe are placed in categories from 1 (very clean)
1o & ivery dirtyl. Mormal dressing procedures ane emploved for categonies 1 and 2, with exira cane
being takén for ammals with wet hides: Sowing of the line speed, reduced numbers of carcasses on
the ling and improved workstation hygiene are considered for category 3 animals. Category 4 animals
are slaughtered under similar special conditions at the end of the day and category 5 anamals are
rejected for sfaughter.

Cleanliness categaries

CATEGORY 1
Mo evidence of adherent faecal matenal and very limited amounts of loose stravwbeddsng.

CATEGORY 2
A light covering of dried faecal matenal and limited amounts of loosely adherent strawdbedding.

CATEGORY 3
Animals with significant amounts of strawdbedding/dirt over large areas of predilecnon sites,

CATEGORY 4

Anamals with heavy amounts of adherent dirtfaeces on fore and hind legs andfor on prediection
sites andfor signaficant amounts of strawibedding attached 10 the hide or Detween aneas of dried
faecal material. Hide cEpping rridy B pracnsed belore animsls are permiled for slesghter

CATEGORY 5

Animals with very hemny amounts of adherent dirtfaeces on predilection sites. Bafling of adherent
dirtfaeces may be evident on the underside of the abdomen. Amimak are rejected for slaughter and
returned to the premises of ongen ar subected 1o hide chpping.,

Aoaree Doherty, 1599

Materiale protetto da copyright



Food peachons for the meal adushy

10

GENERAL PATHOLOGICAL CONDITIONS

Fever (pyrexia)

Fever is an abnarmal elevated body

temperature. it may be classified as septic or

aseptic according to the presemce or non-

preserce of an infection, In septic fewer the

infection is caused by viruses, bacteria, bacternal

taxing, protozoa or fungi, sseptic fever may be

caused by

* LEALE AECPOSE, A% seen in muscle
degradation due to intermuscular injection
of necrotizing substances, in rapidly growing
turmaurs undergoing necrosis or lysis of
burned tissue;

= chemicals or surgery — in the former by an
administration of drugs and in the latter by
breakdown of tissue and blood;

= anaphylactic reaction of antibodies to foreign
antigens.

Inflammation in viral diseases

Ante-mortemn Fndings:
+ chills and sweating;
= dehydration;
= @levated body termperature;
* increased pulse and respiration;
+ depression and dullness;
= anorexia and constipation,
In septic fever, other signs may include:
+ diarrhoea and vamiting;
# urinous or phenolic odour of breatk,
= shock, convulsions and coma.

Differential diagnosis:

Hyperthermia and septicaemia, In hypartherm
the elevation of body temperature is caused b
physical factors such as high environmental
temperature or prolonged muscular exertion,
particularty in humid weather.

Inflammation aseciated with viral diseases is
usually secondary to primary cellular change.
Secandary bacterial infections frequently
accompany and complicate viral diseases,
particularly raspiratory and skin diseases. Viral
infection associated with fever, malaise, anorexia
or incoordination is attributed to absorption of

Septicaemia

Septicaemia is & morbid condition caused by the
presence of pathogenic bacteria and their
associated toxins in the blood. The positive
diagnosis of septicaemia can only be made by
isolation of the causative organism from the
bloodstream. This is not practised on routine
ante-martem inspection of animals in abattairs,
however, the evidence of septicaemia is
determined by the ante-moertem and post-
martem tindings.

injured cell products, viral toxicity and viral
abnormalities that cause circulatory
disturbances, Vascular shock, together with vir
toxicity and failure of ane or mare vital argan
is thought to be associated with death in viral
diseases,

Ante-mortem findings:

* depression;

* changes in body temperature — the
temparature is usually elevated, but it can
alse be normal and subnormal during the
terminal phases;

o ddifficult and rapid breathing,

= shivering and muscle tramors;

« congestion or petechial haemorrhages of
conjunctivae, mouth and walvar mucosae.



Anfs-mortem mspechion

Toxaemia

The identification of toxaemia presents some
difficulties on routine ante-mortem and post-
martem inspection. The gross lesions differ
depending on the specific organisms and toxing
involved. Also the clinical signs of toxaemia
simulate a variety of other pathologic
canditions, Toxaemia is defined as the presenice
and rapid proliferation of exotoxin and
endotoxin dermed from micro-organisms or
produced by body cells in the bloodstream.
Clinical signs and post-mortem findings are
sirmilar to those of septcasmia,

Ante-mortem findings:

+ normal or subnormal temperature - fever
may be present if toxaemia is due to micro-
aFrganisms;

+ gonfusion and carmmuliions;

= abnormal changes in locomotion;

= moribund animal or evidence of pain (noted
by grinding of teeth);

« animal is not able to rise or rises with great
difficulty;

= debwydration may also be present.

Bruises

Bruises are frequently found on ante-mortem
and past-martem inspection in food-producing
animals and poultry, In cattle, bruises caused by
transpartation ar handling are commanly found
in the hip, chest and shoulder areas; in pigs,
within the ham and in sheep, in the hind leg,
Bruises and haemorrhage in the hip joint are
caused by rough handling of animals during

SECTION 6
Lkl

Toxaemia is frequently assoclafed with;

= gangrenous mastitis;

= matritls;

= aspiration pRaurmonia;

* old wounds and injuries;

¢ diffuse peritonitis due to perforation of the
reticulum or uterus,
All these signs may not be sean in every

amimal affected with toxaemia.

fudgement:

The prirmary lesions Causing seplicasmia or
toxaemia, including metritis, mastitis,
pericarditis, enteritis and others, should be
abserved and recorded a5 causes of
condemnation. Comatose or moribund animals
should be condemned on ante-mortem
nspection

shackling. Bruises im poultry can be localized or
generalized and are frequently associated with
bane fraciures or ruptured ligament tendons,

Judgement:
Bruised animals should be treated a5 "suspects”
on ante-maortem inspection.
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Abscesses

An abscess s a localized collection of pus
separated from the surrounding tissue by a
fibrous capsule

Judgement:

The judgement of animals affected with
abscesses depends on findings of primary or
secondary abscesses in the animal. The partal of
entry of pyogenic ocrganisms into the system is
also of importance, The primary absoess is
usially situated in tissue that has contact with
the digestive tract, respiratory tract,
subcutaneaus thssue, liver, etc. The secondary
abscess is found in tissue where contact with
these body systems and organs i via the
blocdstream,

Emaciation

Emaciation is a common condition of food
animals and is characterized by a loss of fat and
flesh following loss of appetite, starvation and
cachexia. It is asociated with gradual
diminution in the size of organs and muscular
tissue, as well as oedema in many cases. The
argans and muscular tissue appear thinner,
miist and glossy. Cachexia is a clinical term for a
chronic debilitating condition or general
physical wasting caused by chronic disease.

Emaciation may be associated with chronic
diseases and parasitic conditions such as
roundworms in pigs and fascioliasis in cattle and
sheep, swine erysipelas, neoplasms, tuberculasis,
Johnes disease, caseous lymphadenitis, poor
teeth and lack of nutrition. Emaciation is a post-
mortern descriptive term that should be
differentiated from thinness.

Ante-mortem findings:

¢ swrinkled, dry leathery skim;

* rough hair coat;

e prominent bones and sunken eyes,

Judgement;

Animals affected with emaciation should be
treated as “suspects™ on ante-mortem inspactian,

Differential diagnosis:
Thinnesslleanness, oedema and urasmia.

Inspectors should differentiate betwesn
abscesses in the active and growing state and
obder calcified or healed abscesses, In domesti
anirmals, the primary sites of purulent infectio
are post-partum wierus, umbilows or reticulum
i hardware disease, Secondary abscesses are
frequently ohserved in distant organs.

Animals affected with absoesses spread
through the hloodstream (pyemial ara
condemned on ante-martem if the findings of
abscesses are over most areas of the body and
systemic invalvement s evident, as shown in
elevated temperature and cachexia,

Leanness {poorness) is often observed in ran
bulls en poar-quality pasture, high-milking o
and young growing animals that have had a
protein-deficient diet,

PHOTC 6.3

Emaciated cow showing marked reduction
of muscle mazs
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Oedema

Cedema 15 the accumulation of excess fluid in
the intercellular (interstitial} tissue
campartments, including body cavitias,
There are two types of cedema;
+ inflammatory oedema (exudate);
= nan-inflammatory cedema (transwudatea).
Intflammatory oedema shows yellow, white or
greenish, clear or clowdy fluld in the area of
inflammation. Non-inflammatory cedema is an
aceurriulation af fluid im wwboetaneauwt i,
subrnucosae, lungs and brain.
Localized cedema is noted after:
= the swelling of a cows leg in prelonged
dacubitus - this swelling is caused by
abstruction of the venous outflaw:
= imterterence with the lymph circulaticn of an
argan or area by proliferation of tumours in
ar around bile ducts;
¢ inflammation ar an allergec reactian,
Systemic or generalized oedema may ooour
secondary 1o cangestive heart failure or be
causad by low protein levels in the blood.
The latter may be associated with;
= seyere malnutriticon;
= spyere amyloidosis of the Kidney;
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= gastrointestinal parasitic infestation;

» chronic liver disease;

« gdamage ta the vascular endothellum by
toxing and infectiows agents.

Anasarca is a form of aedema of the
subcutaneows tissues. Ascites is an accumulation
of fluid in the pertoneal cavity, Hydrathorax is
an accumulaticn of fluid in the pleural cavity.
Hydrathorax may accompany traumatic
pencarditis, ascites, orrhoses ot the liver and
roundworm infestation in sheep. Anasarca may
be caused by toxaemic imfection.

Ante-mortem findings:

e depresed and drowsy,

= sweelling of the mandible, dewlap, tegs,
shoulder, brisket and abdomen;

» oedematous tissue is cool upon towch and is
af a ferm, :‘it:-l,l-:‘]l“'.l,r cansistendy,

Judgement:

Animals affected with generalized cadema may
be condemned on ante-mortem irspection. In
less severe non-generalized cases, animals are
treated as “suspects”.

FHOTO 6.4
Abdominal
oegema caused
by Nver dispase
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Immaturity
Immaturity occurs mainly in calves. In many

countries, the slaughter of calves younger than
two weeks of age is prohibited.

Plant poisoning

Ante-mortem findings:

v presence of the umbilical cord;

# bluish and not completely retracted gums.,

{Im addition, greyish muscles that are flabby, tear
easily and are not well developed, and dark red
kidney and cedematous kidney capsule, are
found at post-mortem.)

In developing countries, slaughter animals, and
particularly cattie, are often trekked some
hundreds of kilometres on the haof to the
abattoirs. During this journey, animals may
suffer from various types of plant poisoning, In
addition, cattle living in areas where pasture has
poisonous plants may suffer from the effects of
chronic plant polsoning, Different body systems
may be affected and varicus lesions may be seen
at meat inspection,

Clinical signs and gross lesions obsarved in
animals that have ingested certain poisanous
plants are listed below,

Chemical poisoning

Dipping of cattle in acaricide on & regular basis
is practised in many parts in order to control
tick-borne diseases, Chemicals used for this
purpose include arsenic, chlorinated
hydrocarbons and organophosphates. Dipping
may lead to clinical cases of poisoning, which
may be manifested with the following clinical

= tulip (Tulipa spp.) causes diarrhoea, bloated
abdomen and heart failure;

Lantana camara cawses photosensitization;
* Senecio spp. cause necrosis and cirrhosis of
lwer;

Crotalaria spp. cause laminitis;
Dichapetalum cprmosum causes heart failure
and sudden death.

Judgement:

Judgement of the animal will depend on the
clinical signs and the extent and severity of the
lesions.

signa: nerveus system disturbances, acute
abdominal pain, diarrthoea and skin lesions.

Judgement:

The carcass, offal and intestine should be
condemned if clinical signs of poisoning are
associated with post-mortem lesions.
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Excediive
ralivation in a
cow affected
with FRD
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DISEASES CAUSED BY VIRUSES

Foot-and-mouth disease (FMD)

FMD 5 an acute viral and extremely contagious
disease of cloven-footed animals such as cattle,
sheep, goats, pigs and antelopes. It s
manifested by vasicles and erosions in the
muzzle, nares, mowth, feet, teats, udder and
pillar of the rumen. There are three maim strains
of viruses causing FMD, namely &, O and C.
Three additronal strains, SAT 1, SAT 2 and SAT 3
have bean isolated from Africa and a further
straim ASLA-T from Sautheast Asia,

Transmission:

Direct and indirect contact with infected animals
and their secretions, including saliva, hlood,
urine, faeces, milk and sememn, aerosel droplat
dispersion, Infected animal by-produects, swill
containing scraps of meat or other animal tissue
and fomites,

Ante-martem findings:

Gefare vesicle formatian:

s Incubation: one to five days or langer,

= morbidity: nearly 100 percent;

= muortality: wvariable depending on the strain of
wirus and its virulence and susceptibility of
host; 50 percent in young animals, 5 percent
in adulis,

= fayer up to 42 °C;

*  dullness;

s lack of appetita;

e drastic drop in milk production;

= uneasiness and muscle tremars.

Vesicle farmation.

 smacking and gquivering of lips;

» extensive salivation and drooling,

= shaking of feet and lameness.

The vesicles and later erosions are cammankby
found on the muzzle, tongue, aral cavty and
teat, and on the skin between and above the
hooves of the feet. In more chronic cases in
cattle the hoof becomes loose and the animal
may walk with a characteristic "clicking™ saund
{slippering).

Somie siraimns of FM 0, particularly in swine,
sheep and goats, cause ercsions instead of
wegiclas,

Judgement:

In countries or in zones within a country free or
nearly free of FMD, diseased or suspect animals
are prohibited from admissicn to an abattoir or
slaughtered. In countries where this disease is
present, the judgement shauld be in
accordance with the current animal health
reguirements, and consistent with effective
public health protection, Particular attention
should be paid to secondary bacterial infections
and general findings, Sanitary measures should
be taken to comply with national animal health
palicy.
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Remarks:
Latent infections with Salmonells organisms

have been reported in animals affected with
FRD.

Differential diagnaosis in bovine and avine
species:

Vesicular stomatitis, allergic stomatitis, feedliot
glassitis, photosensitization, bluetongue,
rinderpest, infectious bovine rhinotracheitis,
malignant catarrhal fever, bovine papular
stomatitis, bovine viral diarrhoea,
pseudocowpox, ovine pox, contagious ecthyma,
foot-rot, mycotoxicosis and increased salt
content im feed.

Discussion:

In order to prevent the spread of the vires in the

abattaoir, the equipment and room should be
disinfected with 2% MNaOH [caustic soda). In
some countries sodium carbonate (Ma, L0y} is
used. The vehicle conveying diseased animals
should also be disinfected and abattoir
personnel leaving the abattair should pass
through a footbath with 1% solution of NaOH.
The virus of FMD can survive in meat and

meat products for a considerable length of time.

Cutside the pH range of 6-9, viral infectivity is
destroved. A bovine carcass matured at above
+2 “C produces a drop in the pH of muscle
tissue to between 5.3 and 5.7 within 24 hours of
slaughter. This is caused by the formation of
sarcolactic acid. Quick freazing of the meat
arrests acid production and consequently the
wirus remaing infective for abaut six months, In
salted meat at 4 “C, the wirus is still imfective in
bone marrow and lymph nodes for six months,
In blood clots in large vessels of cattle and
swine, the virus is infective for two months, The
virus is inactivated by ultraviolet rays, acatic

PHOTO 6.6

FRID: mrtensive areas of eroded epithelivm on 2
havine fongue

acid, 2% lye and ethylene oxide. At high
temperatures, the virus is only active for a sho
period. A solution 2% NaOH of inactivates the
wirus im one to two minutes. In dry refuse in
stalls, the virus remains infective for 14 days, f
three days on soil surfaces in summer, compar
to 39 days in fall. It is also infective for 39 day
im urine and for 20 weeks on hay dried at 22 *
The wirus can be destroyed with 0,5% citric or
lactic acid, by cooking meat to an internal
temperature of 69 °C and by pasteurization
processes of milk.



Antemortem inspection

SECTION &

Rinderpest (RP)

RFP is an acute, highly contagiows, fatal viral
disease of cattle, buffalo and wild ruminants
manifested by inflammation, hasmorrhage,
erosions of the digestive tract, wasting and
often bloody diarrhoea. Some swine species are
also susceptible. Humans are mot susceptible to
RP wirus,

Transmission:

Direct contact with infected animals or their
excretions and secretions and fomites. The virus
appears in the blood and in secretions before
the onset of clinical signs and this may cause
infection in abattoirs and stockyards

Ante-mortem findings:

* incubation: 3-10 days or longer;

= morbidity: up to 100 percent in a susceptible
herd;

= mortality: 50 percent and may reach $0-55
percent;

= high fever {(41-42 *C);

* nasal discharge and excessive salivation;

* punched-out erosions in the mouth;

= loss of appetite and depression;

= ahdominal pain (grunting, arched back);

Illr_l:"f
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= constipation followed by bloody diarrhoea
and straimeng;

= dehmydration and rough hair coat;

= marked debility;

= ahartion,

= the classical “milk fever position” in cattle.

ludgement:

I areas free of AP and in zones where the final
stages of eradication exist, the animals are
condemned.

Remarks:

BP wirus s sensitive to environmental changes
and is destroyed by heat, drying and a wide
range of disinfectants,

Differential diagnosis:

Bovine viral diarrheea, malignant catarrhal
fever, infectious bovine rhinotracheitis,
bluetargue, coccidiosis, FMD, vesicular ard
necrotic stomatitis and bovine papular
stomatitis, Vesicular diseases do not hawve
accompanying haemaorrhage, and blisters
should be differentiated from ercsions (ulcers)
sean in BP,

by PHOTO G.7
‘v § AP erosions on
T the dental pad
and the hard
palate that
| resamble FAD
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Vesicular stomatitis (VS)

This is a viral disease of ruminants, horses and = marked weight loss and cessation of lactation
swine charactenzed by vesicular lesions of the in dairy cos;
mouth, feet and teats. WS virus has two s chewing mowvements and profuse salivation;
immunalogically distinct serotypes: Indiana and e refuses food but eagerly acceptes water;
Mewr Jersey, # horses rub lips on edges of mangers;

= toot lesions ocour in about 50 percent of cases
Transmission: incattle;
Im susceptible animals, contamination of pre- * lameneass,

existing abrasions with saliva or lesion matenal, = teat lesion may coour in all species,
by ingestion of contaminated pasture or during

milking within dairy herds, Mechanical Differential diagnosis:

transmission by biting arthropoeds is also a FrAD, swine vesicular exanthema, vesicular

possitility. The virus is isolated from mites, disease, bovine papular stomatitis,

tropical sandflies and masguitoes. PAcuth and muzzle lesions: bovine viral
diarrhoea, rinderpest, mycotic stomatitis,

Ante-mortem findings: photosensitization and Potomac Valley fever

¢ fever; in horses

« mouth lesions in cattle and horses; Teat lasions: cowpox, peeudo-conwpox,

e wesicles tend to dlﬁ.;l[_lpl:‘.\,u quickhy and r_:-rl'!,-' |::|5.-|‘=|,|-:‘i|::- lurmpy skin disease and Dovine hfrpﬁ'i

papules may be seen in cattle outbreaks; mmarmimillitis.

AHOTO 6.8
V5 fandgee
LN
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Malignant catarrhal fever (MCF)

An acute viral disease of cattle, deer, bison and
buffalo characterized by inflammation of the
mucouws membranes of the nose and eyes,
corneal opacity, profuse nasal discharge and
anlargement of lymph nodes. MCF i arbitrarily
divided into peracute, intestinal, head-eye and
mild forms according to ante-mortem findings. 1t
1 not cammunicable to humans,

Transmission:

Close contact between cattle and wildebeast
tgnu, antelopel. by commaon use of drinking
trovghs ar by direct contact between catthe and
newbaorn wildebeest and placenta of parturiant
dams, In American or European cases of MCF
cattle are infected from sheep.

Ante-mortem findings:

= imcubation; 544 days;

# morbidity is low ard martality i5 high;
* increased temperature;

iy iy
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bilateral acular and nasal discharges:

dysproea and Cyanoss;

= loss of appetite;

» encrugtation of muzzle and eczema of the

perineum, scrotum and udder;

erosions on the lips, tongue, gums, saft and

hard palate,

= syweollen reddened eyelids, corneal opacity and
canjunctivitis (Fhoto 5.9);

» photophobia associated with corneal opacity
and blindness,;

¢ reluctamce to swallow because of
oesophageal erasions and drooling;

¢ anlarged body lymph nodes;

rarely, uncoordinated moyvements and

shivering.

Differential diagnosis:
Bluetongue, RE bovine viral diarrhoea/mucosal
cisease, FMD, W5

PHOTD £.9
MCF: early
stages af
carneal opacity
Counctivitis
and reddening
of the spealids
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Rabies

This is an acute infectious viral disease of the
central nervous system in mammals,

Transmission:

It is uswally transmitted through the saloca by a
bite from a rabid animal, commonly the dog or
jackal. Humans are infected in the same way.

Ante-mortem findings:

Furicus form:

* ncubation: from two weeks to six months or
longer;

= restlessnesy

* aggrassive, may attack other animals;

* sexudl excitement;

+ bellowing:

*+ paralysis and death;

+ paralytic form;

+ sagging and swaying of the hindguarters;

+ drocling and salivaticn;

+ the tail is held to one side;

= tenesmus or paralysis of the anus;

= paralysis;

+ the animal falls to the ground,

+ death after 48 hours of decubitus.

Lumpy skin disease

Acute pox viral disease of cattle manifested by
sudden appearance of nodules on the skin.

Transmission.
imsect vactors by direct and indirect tramsmission,
Seasonal and geographic distribution.

Differential diagnosis:

Indigesticn, milk fever or acetonasmia when
first seen, foreign body in the maouth, early
infectious disease, poisoning.

Discussion:

In a diseased animal, the virus is found in saliva,
salivary gland and nervous tissue. Extrerme
caution should be instituted in abattoirs in order
to prevent cccupaticnal hazards. Abattoir
persannegl can contract the disease through
surface contact with infected tissue. Infecticn
does miot oocur by consumption of meat from a
rabid animal.

Slaughter may be prohibited during a
guarantine period of eight months following
exposure 1o the disease. An animal suspected
of having rabies should be placed under a "Held
tag”, The warning sign should read
“The animal is not to be handled®, Ay person
wha was in towch with the animal showld
thoroughly wash hisher hands with strong soap
andfor disinfectant. If possible, the wound
should be opened to encourage bleeding in
order to flush out the virus and expose the
deeper area of the wound, Tincture of iodine
(up to 0.001% agueous solution of iodine or
ethanol 43.70%) should be applied.

Ante-mortem findings:

= incubation: 4-14 days;

» fluctuating fever;

« diarrhoea;

= masal discharge and salivation;

= the first lesions appear in the perineum;

FHOTC 610

Lumpy skin disease:
cutanpows nodules of various
siFes in @ severe case of
lumpy skin disease
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s cutaneous nodules of various sizes may occur Differential diagnosis:
throughaout the body; Allergies, scrowweorm myiasis, urticaria,
= skin lesions may show scab formation; dermatophilosis (streptothricosis), bovine herpes
o swelling of superficial lymph nodes and imbs,  dermophatic infection, cattle grubs, vesicular
and lamanass; disease, bovine aphemeral faver,
s nfertihty and abortion; photosensitization, besnoitiosis (elephant skin
= secondary infection may lead to joint and disease], ssweating weakness of calves, bovine
tendon inflammatioan, farcy and skin form of sporadic bovine
lymphomatosis.
Judgement:

The carcass of am animal showing, on ante-
mMarterm nspection, |:_|'|‘:r|1,~r..1||r_1:-:j acute infection
accompaniad with fever, is condemned.

Bovine herpes dermophatic disease (BHD)

& herpes wirus infection of cattle and sometimes  Differential diagmosis:

sheep and goats manifested by cutaneous Darmatophilis infection, cowpox and
lasigns and fever. preudocow pox, WS and lumpy skin disease.

The latter is differentiated from BHD by
Transmission: enlarged lymph nodes.

Bitirmg indects, mechamical |11i|k|=ni.:_.|

Ante-mortem findings:

= incubation: 3-7 days;

« marbidity: high in primary infectiang

« fever,

e cutaneous nodules: at first these are round,
then later become flattened and covered with
clry seabs;

# hairless skin is normal after the scab falls off;

# ulcerative lesions of the teats and udder;

* grosions between the digits.

Judgement:
The carcass of an armmal affected with BHD is

condemned

FHOTO 6.12
BHD; wicerative lesions of the
teats and vifder

PHOTO 6.11
BHD: dried scabs on the skin of the neck
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Infectious bovine rhinotracheitis (IBR)

IBR is & highly infectious viral respiratory disease
of cattle, goats and pigs manifested by
inflammation of respiratory passages amd
pustular lesions on the male and female genital
organs. Generally four forms of the disease are
recognized; the respiratory form, the genital
form, the enteric form and the encephalitic
far .

Transmission:

Respiratory droplet and nasal exudate in the
respiratory form of IBR. Obstetrical operations,
coitus and licking of genitalia of affected
animals in the genital form of disease.

Ante-mortem findings:

Respiratory form:

= incubation: 5-14 days;

= foyer,

* nasal and ocoular discharge and red, swollen
conjunctiva;

= dropin milk yield;

breathing through the mouth and salivation;

* hyperaemia of the nasal mucosa and necrotic
areas on the masal septum;

= spcondary bronchoprneumania;

* abaortion.

PROTO &3
Breathing
through the
mouth and
salivation ina
bavine affected
with |BR

Genital farm:

= frequent urination and tail elevation;

* opedematous swelling of the vulva and pustule
formation on reddened vaginal mucosa;

= mucoid or mucopurulent exudate in the
wagina.

Enteric form:

= spvere aral and stomach necrssis in newborm
anmimals;

= high mortality,

The encephalitic form in calves:

= depression;

= excitement;

= high rmicrtality.

Judgement:

The carcass of an animal affected with 1BR is
approved if signs of acute infection are not
present and the animal is in good body
condition.

Differential diagnosis;
Preumaonic pasteurellosis, bovine viral diarrhoea,
MCF and calf diphtheria,

P w0
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Bovine viral diarrhoea (BVD)

This Is an infectious viral disease of cattle
manifested by an active erosive stomatitis,
gastroenteritis and diarrthoea,

Transmission:

Drirect contact with clinically sick or carrier
animals, indirect contact with feedstuffs or
famites contaminated with urine, nasal and oral
secretions or faeces, and contact with aborted
foetuses, Transmission Through aerosol droplet
dispersion or by insect vector may also be a
prossibility. Wirus may persist in recovered and
chronically ill cattle, which are considered a
potential source of infection.

Ante-mortem findings:

= incubation: 1-3 days;

= fover:

= congestion and erosions in the mucous
membranes of the oral cavity;

= depression and anorexia;

» cough, palyprea and salivation;

* dehydration and debilitation;

Bovine leukosis

Bovine leukosis is a persistent and malignant
viral disease of the lympharetioular system. It
accurs in all breads and in both saxes,

Bovirne leukasis is observed in two forms:
a) the sparadic and b) the enzootic form. The
sporadic form is rare and occurs in cattle under
three years of age, The enzeotic form is mest
commonby found in adult cattle, particularkhy in
cull cows,

Transmission:

By small amounts of infected blood

{e.g. infected needles, dehorming), vertical
transmission from the dam to the calf

{3-20 percent of calves may become infected)
and by colostrum or milk {less than 2 pergent),
Insect transmission is also a possibility; higher
rates of infection are reported in the summer,
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# foul-smelling diarrhces;

» cessation of rumination;

« reduced milk supply;

= aborticn in pregnant cows;

= laminitis;

= congenital anomalies of the brain (cerebellar
ataxia) and arthritis in young calves.

Judgement;

The carcass and viscera of an animal that on
ante-mortem inspection shows generalized signs
af acute infection accompanied with fever
andfor emaciation, are condemned. Chronic
cases of BYD with no systemic involwerment have
a favourable judgement of carcass, viscera and
Qrgans.

Differential diagnosis:

MCF, RE. bluetongue and vesicular diseases. The
latter produce vesicles that are not present in
BYD. Diseases with no oral lesion or diarfhoea
include salmonellasis, Johne's discase and
parasitism.

Ante-mortem findings:

* |aboured breathing due to heart invelvernent;

= persistent diarrhoea following infiltration of
the abomasum wall by neoplastic cells;

= marked enlargement of several superficial
lyrmph nodes;

+ oedema of the brisket and the
intermandibular region;

+ paralysis of the hind legs due to tumour
compression of the spinal cord;

* protrusion of the eye as a result of tumaur
invasion of the orbital cavity;

# debilitation or emaciation;

s pale mucosal surface;

= hlgated animal;

¢ swelling of the neck when thymus is involved;

= cutanecus nodules in the terminal stage.

Differential diagnosis:

Lymphadenitis, lymphoid hyperplasia,
hyperplastic haemolymph nodes, pericarditis,
enlarged spleen in septicaemic conditions, other
neaplasms and parasitism.
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DISEASE CAUSED BY PRIONS

Bovine spongiform encephalopathy (BSE, “mad cow disease”)

BAE is a progressive and fatal disease of adult
cattle characterized by degeneration of the
central nervous system (CHNS). The causative
agent is thought to be composed of an
abnarmal farm of the host-encoded prion
protein (Pric), termed PrPsc. It is believed that
the infective prion (PrPsch induces 2
conformational change of the host's natural
pricn {PrPc), which leads to degeneration of the
CH3,

Transmission:

The main tramsmission pathway is the ingestion
of B5E-contaminated feeds, which are in most
cases protein feed supplements made from B3E-
contaminated meat and bone meal.

Ante-mortem findings:
Cattle with BSE tend to have subtle signs of
disesse. Signs are progressive, varable in type
and saverity, and may include depression,
abnormal behaviour, weight loss, sensitivity to
stirmuli {light, sourd, touch), and gait or
movermnent abnormalities. Other signs that have
Been noted in some BSE cases include reduced
milk yield, bradycardia, and reduced ruminal
contractions, Moene of these signs are specific
{pathagnomaonic) for the disease.

The following clinical signs may occur:
1. Disturbances in behaviour
2. Disturbances in locomotion
3, Disturbanoes i sensitivily
4. Slow weight loss

Mo diagnostic test for the BSE agent in the live
animal is presently available. Current post-
martemn diagnostic methods are
histopathological and detection of the infectious
Prion PrPsc,

Judgement:
The carcass is condemned.

Differential diagnosis:

Listariosis, viral encephalitis (sporadic bovine
encephalitis, Borna disease), hacterial
encephalitis, brain oedema, tumors,
cerebrocorical necrosis, cerebellar atrophy
[Purkinje cells), metabolic diseases and others,

Discussion:
BSE was first diagnosed in cattle in the United
Kingdam in 1986, It is now been recognized in
many other countries in and outside Europe. B5E
belengs 1o 8 group of human and animal
diseases classified as transmissible spongiform
encephalepathies (T3EL Significant human
dissases of this group are variant Crewtzfeldt-
Jlakob disease (wCID), Creutzfeldt-lakob disease
(€10}, Kuru and Gerstrmann-Straussler-scheinker
syndrome. OF these, only wOIO has been
assotiated with BSE. TSE-affected animals are
bovines (BSE), sheep and goats (scrapie), cervids
[chronic wasting disease [OWDL minks
[tramemissible mink encephalopathy [TME]D and
falines (feline spongitorm encephalopathy [FSEL).
Cattle testing positive for BSE have ranged from
20 months to 19 years of age, though most of
the cases are between 4 and & years of age. A
bread or genetic predisposition has not been
found. Most cases of B5E have come from dairy
herds, prabably due to differences in feeding
systems compared to beef cattle.
Twe levels of control and prevention measures
riust be considered:
1. those that black the cycle of amplification in
the feed chaimn;
2. those that prevent infective material fram
entering human food.
Measures to pratect animal and human Realth:
* Introduction of feed bans
& Utilization of appropriate renderning
parameters
= Removal from the food chain of specified
risk material (SRM)
o Intreduction of measures ta aveid cross-
contamination of meat with SR
* Ban of mechanically recovered meat for
food
= Import control
* Introduction of sureeillance systems (active
and passive)
« On-farm measures
o |dentitication and elimination of clinically
affected animals before slaughter
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DISEASES CAUSED BY RICKETTSIA AND MYCOPLASMA 5SPFR.

Heartwater (hydropericardium)

“Black dung” when affecting African cattle and
buffale; “Sheep fever” when seen in sheep.
Heartwater is an acute, non-contagiows
disease of cattle, sheep, goats, antelapes and
wild ruminants. It is caused by the rickettsial
organism Cowdria (Rickettsal ruminantium,

Transmission:

Heartwater s tramsmitted by various species of
Ambiyomma ticks. Transstadial transmission of
the arganism oocurs in vector ticks,

Ante-mortem findings:
PFeracute form:

= incubation: 14-28 days;
= feyer;

= diarrhoea;

+ convulsions and death,
Acute form:

+ fever up to 42 °C;

¢ rapld breathing,

= lack of appetite, depression and listlessness,

Narvous signs include:

# twitching of the eyelids;

= protrusion of the tongue;

= champing of the jaw;

= walking in circles;

« paddling with legs in recumbent animals;
opisthotonos {arched back) and convulsians,

Differential diagnosis:

Peracute form of heartwater should he
differentiated from anthrag. The acute nervous
farm of the disease is differentiated from
tetanus, rabies, cerebral trypancsomiasis,
strychmine poisoning, piroplasmosis, theileriosis,
lead and ergancphosphate poisoning,
parasitism, arsenical poiscning and poisoning
with certain plants,

Q fever (Queensland fever, Nine mile fever, American Q fever,

Australian Q fever)

Oy faver is a disease of cattle, sheep, goats,
donkeys, camels, fowl, dogs, cats, pigeons and
humans, It is caused by Coxiella burnetii, O fever
is an occupational disease of livestock personnel,
farmers and laboratory personnel.

Transmission:

Ticks spread intection to cattle, which develop
milld disease, The faeces deposited on animal
hide by ticks may be the source of infection far
hurnans, G fever is alse transmitted by
imhalaticn of dust contaminated with infected
animal secreta or excreta. Healthy animals may
seree a5 carriers and shed the orgamism in milk,
urine, faeces, placenta and foetal fluids. They
harbour the infection and no clinical sigrs ane
chserved. Contaminated meat and water are
further means of infection spread.

I field cases, there are no climical signs of
this disease. In the disease produced by the
inaculation of cows via the udder the clinical
cigns may include:
= acube mastibis;

* low of appetite and depression;

& sarous nasal and lacrimal discharge;

= difficult breathing;

* atony of the rumen;

= abortion in pregnant coves;

+ o gross lesions are reported in cattle.

Discussion;

Coxiella burnetil is highly resistant and has been
alated from farm soil six months after the
removal of animals. it may persist in the udder
for up to three years. The temperatures of milk
pasteurization (in bulk at 63 “C for 30 minutes
or the comman methad at 72 #C for 15 seconds)
kill this agent in milk. Yaccination will reduce
shedding of arganisms in milk.

This disease in humans has a sudden onset
and i characterized by loss of appetite,
weakness and generalized malaise lasting from
one to two weeks. Pneumonia may also be
present. Death may be cawsed by endocarditis in
older people. More severe symptoms of O fever
are noticed.
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Contagious bovine pleuropneumonia (CEPP)

This s an acute, subscute ar chronic highly
infectious disease of cattle caused by
Mycoplasrma mycoides var, mpcoides.

Transmission:

Aerosol and droplet infection from the infected
anirmals. Recoverad animals, called “lungers”,
may act as carriers and shedders, especially
under stress.

Ante-maortem findings:

= incubation: acute: 10-14 days, chronic 3-6
manths;

+ morbidity: 90 percent in susceptible cattle;

= mortality: 10-50 percent;

o fpyer;

= depression;

= lack of appetite and loss of weight;

= coughing on exercisa;

= shallow rapid respiration, grunting and
gurgling;

extended neck, lowered head and cpen
miguth;

o archied back and autward ratated elbow;
= arthritis in young animals.

ludgement:;

The carcass of an animal affected with CBPP is
condemned if the disease is associated with
fever, inadequate bleeding of carcass, serous
infittration of the brisket and emaciatian.
Recovered animals showing no generalized
signs of the disease are approved and the
affected organs are condemned,

Differential disagnosis:

Shipping fever (pasteurellosis), East Coast fever,
foreign body pneumonia, IBR, tuberculosis,
chlamydial infections and lungworms.



Ante-martem inspection

SECTION &
27

DISEASES CAUSED BY BACTERIA

Blackquarter (blackleg)

Blackquarter is an acute infectious disease of
cattle and sheep manifested by severe
inflammation of the muscle with high maortality.
It is cawsed by Clostridium chauvoer,

Transmission:

The arganisms af blackleg are found in the soil.
During grazing, orgamisms may enter the
digestive tract of a susceptible animal.

. chauvoei is also found in the digestive tract of
healthy animals. In sheep, the agent is
tramsmitted through wouwnds at shearing,
docking and castration, and during lambing in
EVEES,

Ante-mortem findings:

* high fewer (41 “C);

= |lamensss;

o |oss of appetite;

¢ discoloured, dry or cracked shim;

» stiff gait and reluctance to move;

o crepitating swellimgs often an the hips and
shiculders;

= i shesp, gaseous crepitation cannot be felt
before death.

Judgement:

Carcasses of animals affected with blackleg
shauld be condernned, 10 s prohibited to
slaughter and dress an animal diagnosed with
this disease at ante-mortem irdpection,

Differential diagnosis:

Other acute clostridial infections, lightning
strike, anthrax, bacillary haemoglobinuria,
lactation tetany, extensive haemorrhage and
acute lead poisocning.

Discussion:

Blackleqg is worldwside in distrbution, Well
nourished animals are more frequently afected,
It i% alio mare commonly seen in grass-fed
amimals than in stall-fed animals, Clostridia are
soril-barne arganisms that cause disease by
releasing toxins. Specific antitoxins and
antibiotics are rarely effective in the treatment
of this disease, An adequate preventive
waccination programme may ba the most
effective methad in protecting animals from
blackleg.
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Botulism: sternal

muscwlar paralysis
of hind and frant

Botulism

Botulism is a disease manifested by prograssive
muscular paralysis. i is seen in humans, animals,
birds and fish and is caused by various strains of
Clostridium botulinue.

Transmission:
Decomposed flesh and bones are the source of
infection for animals. The incubation period is
wsually 12-24 howurs, but incubation pericds of
anything between two hours and 14 days have
been recarded.

Ante-maortem findings:

I caitthe and horses,

e restlessness,

= knuckling and incoordination;
parabysed tongue and drooling of saliva;
sternal recumbency;

= progressive muscular paralysis from

hindguarters 1o fromtquarters, head and neck.

Ini sheep:

= serous nasal discharge and salivation;

# abdominal respiration;

= stiffness upon walking and incoordination;

= aswitching of the tall on the side;

= limb paralysis and death,

I plgs

= lack of appetite, refusal to drink and
wamtin 0,

* pupillary dilatation;

& muscular paralysis.

PHOTO 6.14
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Judgement:
Total condemnation of the carcass because of
human hazards,

Differential diagnosis:

Parturient paresis, paralytic rabies, equine
encephalomyelitis, ragwort poisoning in harses,
miscellaneous plant poisoning, In sheep:
lowping ill, hypocalcaemia and some cases of
sCrapie,

Discussion:

. botulinum is found in the digestive tract of
herbivares, Sail and water contamination oocurs
from faeces and decomposing carcasses. The
proliferation of C. botulinum organisms may
alsa oocur in decaying vegetable material
Sporadic outbreaks of botulism are reported in
mast countries, Qutbreaks of boatulism in cattle
and sheep In Australia, southern Africa and the
Gult Coast area of the United States of America
are associated with phosphonus-deficient diets
amd ingestion of carrion. Cattle, sheep and
rarely swine are susceptible 1o this disease, Dogs
amd cats are resistant.

. botwlinum produces a neurotoxin which
causes functional paralysis. Seven strains of this
organism {"A through G") are distinguished
according to immunological differences, The
diseases causad by wariouws strains of this agent
are fraquently regarded as a separate entity
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owing to some of their prominent signs. Names
such a5 "Bulbar paralysis in cattle”, “Lamziekte
in sheep® in South Africa [meaning lame
sickress), and " Limberneck in poultry™ ane often
used. C. botulinum is often found in anasrobic
conditions of deep wouwnds. It produces
neurcparalytic exotoxing that cause symptoms of
the disease. This grganism will grow and
produce toxins if the temperature is between 10
and 30 °C, pH above 4.6, water activity (AW is
above 0.93 and anaerobic conditions exist. Fresh
meats are implicated in less than 10 percent of
botulism autbreaks. The major sources of this
prganism are fish, home-cured meats, home-

Malignant oedema

Malignant oedema is a bacterial disease of
cattle, sheep, goats, swine, horses and poultry,
It is cawsed by Clostridium septicem and is
manifested by wound infection, The infection s
commonly soil-borme. Deep wounds associated
with trauma provide ideal conditions for the
growth of this agent.

Ante-mortem findings:

s fayer 4142 “C;

» depression and weakness,

= muscle tremor and lameness;

29

canned vegetables and fruit. Eggs, milk and
their products are rarely the cause of an
outbreak. Most frequently, raw, insufficiently
cooked foods or foods not fully salted, cured,
dried or smoked are implicated. Batulism toxins
are heat labile and food suspected of having the
organism should be boiled before serving,

In humans, the signs of the disease are
weakness, dizziness, blurred or double vision,
dilatation of pupils, dry mouth, difficulties in
breathing and speech, progressive muscular
weakness, respiratory failure and death,
Prisumania may be a complication associated
with botulism in humans,

= goft doughy swelling and erythema around
the infection site.

Judgement;
The carcasses of animals affected with malignant
aedema are candemned,

Differential diagnosis:

Blackleg. In malignant oedema the musche is not
involved and the wound site is noted. Anthrax in
pigs, Subcutanecus cedema in the throat region
is present.
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Tuberculosis

Tuberculosis is a chronic disease of many animal
species and poultry caused by bacteria of the genus
fyoobacternium, It is characterized by development
of tubercles i the organs of most species, Bovine
tuberculesis is cawsed by Mycobacterium bowis, It is

a significant zoonotic disease.

Transmission:

An infected animal s the main source of
tranmsmission. The organisms are excreted in the
exhaled air and in all secretions and excretions,
Inhalation is the chief mode of entry and, for
cabves, infected milk is an important source of
infection, When infection has acourred,
tuberculosis may spread: a) by primary complex
flesion at point of entry and the local kymph
node] and b} by dissemination from primary
comples.

Ante-mortem findings:

+ |ow-grade fever;

= chronic intermittent hacking cocugh and
associated preumonia;

= difficult breathing;

+ weakness and loss of appetite;

= gmaciation;

+ swelling of superficial body lymph nodes,

Discussion:

Kycobacteria invade catthe by respiratory (90-95
percent] and oral routes (3-10 percent).
Congenital infection in the bovine foetus coours
fram an infected dam, Tuberculosis lesions can
be classified as acute miliary, nodular lesions and
chronic argan tuberculosis, Young calves are
infected by ingestion of contaminated milk, The
incidence of human tuberculosis caused by
fycobacterium bowis has markedly dropped
with the pasteurization of milk, It has also
dropped in areas where programmes of
tuberculosis eradication are in place. Humans are
susceptible to the bovine type. In cattle, lesions
of tuberculosis caused by the avian type are
cammanly found in the mesenteric lymph nodes.

Tuberculosis in small ruminants is rare. In plgs,
the disease may be caused by the bovine and
avian types. Superinfection is specific in cattle.

Judgement:

The carcass of an animal affected with
tuberculosis requires additional post-martem
imnspection of the lymph nodes, joints, bones and
meninges, It is suggested that the Codex
Alirmentarius judgement recommendations for
cattle and buffalo carcasses be followed,
Carcasses are condemned:
= wihere an eradication scheme has terminated
ar in cases of residual infection or re-
imfection;

# in final stages of eradication - where natural
prevalence is low;

* during early stages of eradication in high-
prevalence areas,

The carcass of a reactor animal without lesions
may be approved for limited distribution, If the
economic situation permits, this carcass should
ke condemned,

Heat treatment of meat is suggested during
early and final stages of an eradication
programme: in low- and high-prevalence areas
where one or more organs are affected, and
where miliary lesions, signs of generalization or
recent haematogenous spread are not observed.
If the economic situation permits, then the
carcass is condemned, In some countries, the
carcass is approved if inactive lesions (calcified
andfor encapsulated) are observed in organs and
without generalization in lymph nodes of
CArCA%E,

Differential dlagnosis:

Lung and hymph mode abscess, pleurisy,
pericarditis, chromit contagiows bovine
pleurepneumania, actinabacillosis, mycotic and
parasitic lesions, tumours, caseous
lymphadenitis, Jahne's disease, adrenal gland
tumour and lymphomatosis,
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Johne’s disease (bovine paratuberculosis)

n

Johne's disease is a chronic, infectious bacterial
disease of adult wild and domestic ruminants
such as cattle, sheep and goats. It is
characterized by the thickening and corrugation
of the wall of the intestine, gradual weight loss
and chronic diarrhoea, and 5 caused by
Mycobacterivm paratuberculosis.

Transmission:

Ingestion of faeces harbouring

M. paratuberculoss,

= The agent is persistent in soil, pasture,
manure and stagnant water for prolonged
periods.

= Carrier animals, so-called “faecal shedders®,
are the most important source of infection,

= Imgestion of crgamism causes infection. Calves
may become infected from a nursing infected
dam.

* Transmission with semen and in vtera are
minor sources of infection.

Ante-mortem findings:

= incubation: 2 to 3 years with range from
6 manths to 15 years;

« poorly performing animal that stops eating in
the final stages of the disease;

= gradual and chronic weight loss and
emaciation;

+ rough hair coat and dry skin;

= non-responsive diarrhoea with watery fluid
fasces;

+ submandibular cedema {"bottle jaw");

= reduced milk production;

* mastitis and imfertility,

= debility and death.

Judgement:

The carcass of an animal atfected with Johne's
disease is approved when generalized systemic
signs of disease are not present. A poor, thin
and slightly moist carcass showld be held in the
chiller and assessed after 24 or 48 hours If the
dryness and setting of the carcass improves
during this time it can be released, & carcass
with associated oedema and emaciation is
condemned,

Differential diagnosis:

Other cawses of diarrhcea and weight loss,
malnutrition, chronic salmonellosis, parasitism
{e.g. ostertagiasis), winter dysentery, BVD,
hardware disease, coccidiosis, liver abscesses,
kidrey disease, inflammation of the heart and
its sac, toxic inflammation of the intestine
caused by arsenic, plants and mycotoxicosis and
neoplasm.
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Leptospirosis

Lepiospirosis is an important and relatively
common disease of domestic and wild animals
and humans, In cattle, it 5 manifested by
interstitial mephritis, anasmia, mastitis and
abortion in most species. Leptospira spp. are the
causative agents,

Transmission:

Animals contract the disease by eating and
drinking Lepfospira-contaminated urine or
wiater, of by direct contact of broken skin or
mucous mambranas with mud, vegetation or
aborted foetuses of infected or carrier animals.
Recoverad animals and animals with unapparent
(subclinicaly leptospirasis frequently excrete
billions of Leptospira organisms in their urine
for several months or years,

Ante-mortem findings:

Acute and subacute forms:

= transient fever;

* |oss of appetite;

& lactating cows may stap milking;

= mastitis;

milk may be yellow, clotted and freguently

blood-stained;

weyeraly affected anirmals:

= jaundice and anaemia

—  poeumonia

- abartion with frequent retention of the
placenta (afterbirth}.

Severg illness in young calves may be

associated with yellowish discoloration of

mucows membranes and reddish-browen urine

-

before death, The chronic form has mild clinical
signs and only abortion may be observed. If
meningitis eoours, the animal may show
incoordination, salivation and muscular rigidity.

Judgement:

The carcass of an animal affected with acute
leptospirosis i condemned, & chromic and
localized condition may warrant an approval of
the carcass.

Differential diagnasis:

acute and subacute forms 1o be differentiated
from babesiosis, anaplasmaosis, rape and kale
poisoning, bacillary haemoglobinuria, post-
parturient haemoglobinuria and acute
haemelytic anaemia in calves. The presence of
blood im the milk is a characteristic clinical sign
which will differentiate leptospirosis from other
infectious diseases.

Discussion:

Leptospirosis is a zoonosis and is also an
accupational hazard for farmers, veterinarians
and butchers. Human infection may ooour by
contamination with infected urine and wrine
contents, The bacteria may be also found in milk
i acute cases: however, it does not survive for
long periods of time in milk. Pasteurization will
also kill Leptospira organisms. They can survive
for months in moist and humid environmenits,
particularly in swamps, ponds and streams or
poorly drained pastures.
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Brucellosis (contagious abortion, Bang's disease)

Brucellosis of cattle is an infectious,
contagious disease caused by Brscella abortus
and is characterized by abortion in late
pregnancy and a high rate of infertility.

B, melitensis affects mainly goats, B, avis sheep
and & suis swine. £ aborfus may also ootur in
harges,

Transmission:

An uninfected animal may become infected with
Brucells organisms by contaminated feed,
pasture, water, milk, by an aborted fostus,
foetal membranes and uterne fluid and
discharges. The disease may also be spread by
dogs, rats, flies, boots, vehicles, milking
machines and other eqguipment wied in the barn,
Bruceila crganisms may be occasionally shed in
WFIFE.

Ante-mortem findings:

In cattle:

= abortion in non-vaccinated pregnant cows in
the last three to four months of pregnancy;

= oocaslonal inflammaticon of testes and
epididymis;

= owelling of serotum (one or both sacs);

= gedematous placenta and toetus;

* hygromas on the knees, stifles, hock and
angle of the haunch, and between the nuchal
||gum|;'n1 and the primar:,' thoradic spinos.

In sheep:

« fever, increased respiration and depression;

= infericr guality of semen in rams;

* oedema and swelling of scratum;

' F_I" FHOTO 815
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* in chronic stage, enlarged and hard
epididymis, thickenad scrotal tunics and
trequently atrophic testicles;

= infertility in rams and abortion in ewes.

Judgement:

Cattle and horse carcasses affected with
brucellosis are approved {after the removal of
affected parts), as Brucella bacteria remain
wiable for cnly a short period in the muscles
after slaughter. In the acute abortive form (after
the miscarriage), cattle carcasses are condemned.
Pig, sheep, goat and buffalo carcasses require
total condemnation. Heat treatment may be
recommended in some areas for these species
due to economic reasons, Affected parts of the
carcass, udder, genital organs and corresponding
lymph nodes must be condemned,

Reactor animals should be carefully handlad
during slaughter and dressing procedures
Gloves and goggles should be weorn when
kmoawn reactofs are being slaughtered and
hygroma lesions should be sprayed liberally with
1% lactic acid at meat inspection,

Differential diagnaosis:

Causes of abortion in cattle, |1ER, vibriosis,
leptospirasls, trichomoniasis, mycoplasma
intections, mycosis, nutritional and physiological
CaLses

Discussion:

grucella organisms have only a short life in the
museles of slaughtered animals, They are
destroyed by lactic acid. While slaughtering and
dressing the reactars, a hook should be wed in
handling the uterus and udder. Employees in
close contact with infected animals should wear
gloves and avoid accidental cuts.

In humans, bruceliosis s called "undulam
fever”. The general population is not at risk
from this disease if high levels of hygiene and
sanitation are practised. Pasteurized milk is
Brucella-free, Affected humans will suffer from
intermittent high fever, headache and
generalized malalse.

Brucellosis is an important zoanosis in
particular in rural areas in developing countries
and i5 an important accupational hazard for
veterimarians, meat inspectors, farmers, animal
hmealth inspectors and Butchers
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Anthrax

Anthrax is a peracute disease of ruminants
rmanifested with septicaemia, sudden death and
tarry blood from the body openings of the
cadaver, It is caused by Bacillus anthraci,

Transmission:

Hurmans may contract anthrax by inhalation,
ingestion and through a wound in the skin.
Biting flies hawve been shown 1o be transmitiers,

Ante-mortem findings:
The peracute and acute forms in catile and
sheep are without clinical signs. Death may
follow im the acute form after one ta two hours
af illness, The acute form lasts about 48 hours,
In pigs and horses this disease is uswally
Iocalized and chronic and is often characterized
by sevelling around the throat and head.

Ante-mortem findings in pigs:

» incubation: 1-2 weeks;

» oedematous swelling of the throat and neck;
= swallowing and breathing difficulties;

= death due to choking or toxaemia;

» seplicaemia is not observed.

Differential diagnosis:

Peracute blackguarter and septicaemic forms of
other disesses, In splenic enlargement as seen in
babesinsis, anaplasmasis and leucosis, spleen
censistency is firm. In anthrax, the spleen is soft
and upon incision the pulp esudes like thick
blackish-red blood,

Discussion:

If am animal has died from an unknowen cause in
ary abattoirs pen or in the stockyard, a blood
cmear from the tip of the ear should be
examined to eliminate anthrax as a cause of
death. All measures should be taken to prevent
further contact with the carcass. The orifices of
the nose, vulva and anus should be packed with
cotton swakbs to eliminate further spillage of
discharge, The carcass must not be opened, As a
result of insufficient cxygen supply in the cosad
carcass, spores of 8. anthracis will not be formed
and the organism will be killed. The spilled
discharge is first removed by drying with

sawdust and sand and is then destroyved
together with the carcass. The carcass is
wrapped in thick plastic sheets and destruction
is performed under the supervision of an
appropriate government official.

An open carcass facilitates exposure of
8. anthracts to air and consequently spores are
formed within a few hours, Anthrax spores are
resistant to heat and disinfectants and may
survive im a suitable environment for years.

An abattoir's pen or stockyard area suspected
of being in contact with an anthrax animal
shiould be disinfected with 10% NaQH or 5%
farmaldehyde and cleaned. This cleaning should
alsa imclude the cattle trucks or cars used for the
trapsportation of infected animals, All persennel
that were in contact with anthrax, or that
handled contaminated material, are also
subjected to decontamination, The arms and
hands should be washed with liquid scap and
hat water, After they have been rinsed, they
should be immersed for about one minute in an
organic iodine solution or 1 ppm solution of
mercuric perchloride or other acceptable agents,
This Is followed by a potable water rinse.
Clothing of the personnel involved showld also
be cleaned and thoroughly disinfected by
boiling.

If the carcass is discovered on the killing floor,
all operations must cease, The carcass and its
parts, including hides, hooves, viscera and
blood must be condemned and destroyed.
Carcasies that have been dressed by the same
abattoir employees prior to or after the
affected carcass must also be condemned and
destroyed. Carcasses that had been dressed
before the affected carcass may have a second
option of being salvaged with sterilization. They
must be boiled for a minimum of three hawrs if
contamination occurred with blood splashes.

Disinfection of equipment uwed for the
dressing of a diseased carcass as well as the
infected abattoir area should be done with 5%
selution of sodium hydroxide (NaQH), This
disinfectamt is used because of its action on fat
and grease remaval. Heat in the form of a
blowtarch can be used for disinfecting
buildings.



Anto-mortem inspechion

Salmonellosis in bovines

Salmanellosis is @ disease that accurs in all
animals and humans In animals, salmonellosis
is characterized clinically by one of three
syndromes: a) peracute septicaemic farm,

b} acute enteritis, or cb chronic emteritis,
Young, old, debilitated and stressed animals
are at greater risk. Maore than 200 antigerically

different serotypes of Salmenella have been
identified and all of these have pathogenic
potential. The most frequently identified
serofypes of the organisms that cause the
disease in cattle are & fyphimurium, 5 dublin,
5 muenster and 5. newport, Salmonellosis in
stressed animals is frequently associated with
inadequate diet, irregular feeding, water
deprivation, overcraowding, parasitism, weather
extremes, pregnancy, parturition, intercurrent
diseases, ete, The calving complications that may
predispose an animal to the disease include
abortion or early termination of pregrancy,
retained placenta, endometritis and post-
parturient metabolic conditions.

Transmission:

Ingestion of feed that has been contaminated
by the faeces of infected anirmals, by drinking-
water in stagnant pands and by contact swith
carrier animals. Im howsed animals, transmission
is via contaminated feedstuff containing
improperly sterilized animal by-products, such as
bone-and-meat meal and fishmeal. Casual
workers, infected clothing and wtensils,
transportation trucks and birds may tranamit the
disease to the farm. Active carrier animals shed
salmanella crganisms intermittently and
without obvious stress factors. Latent carriers
with stress factors are also identified in the
transmissicn of salmonellosis.

Hurman infection is transmitted via
contaminated water, raw milk and meat.
Compared to bovines, pigs and poultry are maore
significant sources of infection in humans.

SECTIOM &
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Ante-mortem findings:

Peracute septicaemic form:

= pocurs most frequently in calostrum-deficient
animals up to four months of age;

= increased temperature 40,4-41.5 °C

= depression;

+ diarrhoes and dehydration;

* death within 2448 hours.

Approximately four weeks after the onset of

diarrhoea;

+ polyarthritis;

= meningoentephalitis;

= necrosis of distal limbs, tail and ears.

Acute enteritis:

+ comman form in adult cattle in late
pregnancy and early postpartum;

= high temperature of 40-41 °C;

= depression and loss of appetite;

= watery, toul smelling diarrhoea and
dehydration;

= amaciation;

+ reduced milk production and abortion;

# death.

Chronic enteritis - preceded by acute enteric

fesrmm!

= further emaciation {poor doer), diarrhoea
and dehydration,

= fluctuating fewer {35.5-40 *).

Differential diagnosis:

Acute diarrhoea in calves: diarrhoea caused by
infections (such as rotavirus, corona vins,
cryprosporidiasis, Escherichia coli), septicaemia,
dietetic gastroenteritis, coccidiosis, Clostridium
perfringens type C enterotoxasmia.

Acute diarrhoea in adult cattle: BVD,
cocidiosis, "grain overload”, gastrointestinal
parasitism, winter dysentery, arsenic and lead
pasaning, bracken fern posoning and intestinal
chstruction.

Chranic diarfhoea of adult cattle: Johnes
disease, copper deficiency and gastrointestinal
parasitism.
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Haemorrhagic septicaemia

Haemorrhagic septicaemia is a systemic disease
of cattle, buffalo, pigs, yvaks and camels. It is

caused by Pasteureila multocida type B of Carter,

Dutbreaks of this disease are associated with
environmental stresses such as wet chilly
weather and overworked, exhausted animals, it
is a specitic type of pasteurellosis distinct from
ather forms of Pastewreila infectians.

Transmission:
By ingesticn of contaminated feedstuff,

Ante-mortem findings:

= disease more severe in buffalo tham in cattle;

* high fever up to 42 °C;

= salivation and difficulties in swallowing;

¢ cough, and difficult breathing and associated
priewmonia in later stages;

Calf diphtheria

Calf diphtheria is an acute oral infection of
calves less than three months old. It is caused by
Fusabacterium necropherum. This agent ako
causes liver abscesses and foot-rot in cattle.

Transmission:

Fusabacterium necrophorum s an inbabitant of
the digestive tract of cattle and of the
environment, Under unhygienic conditions,
infection may be spread on feeding trowghs and
dirty milk pails. Some of the contributory factors
for accurrence of this disease include abrasions
i the oral mucosa, animals suffering from poor
nutrition and other {intercurrent) diseases
present in young calves.

+ pedematous swelling of throat, dewlap,
brisket and peritoneum;
= diarrhoea.

Judgement:

The carcass of an animal affected with
haemarrhagic septicaemia is condemned. If the
dispase is diagnmed an ante-martem inspection,
am animal should not be allowed to enter the
abattaoir. Dressing of such a carcass would create
potential danger for the spread of infection to

other carcasses.

Differential diagnosis:

anthrax, blackleg, scute leptospirosis, AP, other
forms of pasteurellosis, snake bite and lightning
stroke.

Ante-mortem findings:

= high temperature;

« coughing;

= loss of appetite and depression;

« difficult breathing, chewing and swallowing;

= swollen phanyngeal regicn;

* deep uloers on the tongue, palate, and inside
af cheeks;

" ONEUMCNIA.

Judgement:

The carcass of an animal affected with local
lesicns is approved. Generalized diphtheric
lesions associated with pneumonia or toxaemia
require condemnation of the carcass. The carcass
is also condemned if lesions are associated with
emaciation.

Differential diagnosis:
Wisicular diseaies, neaplatms and abioeiges,
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Actinobacillosis (“wooden tongue”)

Actincbacillosis is a chronic disease of cattle
caused by Actinabacilfus lignieresi, It is
manifested by inflammation of the tongue, less
frequently of the hrmph nodes, and further
inflarmmatory lesions in the head, the viscera
and the carcass.

Ante-mortem findings:
= |oss of appetite;
+ salivation and chewing;

Actinomycosis (“lumpy jaw")

Actinomycosis is a chronic granulomatous
disease of cattle and pigs and rarely of sheep
and horses. It is caused by Actinomyces bows,
which is an abligatory parasite in the mucous
membrane of the mouth and pharynx, Infection
oocurs following injury with a sharp object or
hard feed pieces ta the aral mucosa

Ante-mortem findings:

¢ painful swelling of the maxilla and mandible
["lumpy jaw"} and, rarely, of the feet;

= suppurative tracts in the granulation tissue
breaking towards oral cavity ar skin;
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= swollen tongue;

= mouth erosions

= enlarged parotid and retropharyngeal lymph
nodes,

Differential diagnosis:

Meoplasms, tuberculosis, abscesses in the lymph
nodes, foreign body, salivary oysts, fungal
granulomas, chromic pneumaonia and parasites.

s ulceration of cheeks and gums and wart-like
granulations cutward on head;

« difficult breathing and salivation,

* |oss of weight;

¢ diarrhoea and bloat,

dudgement:
See actinobacloss,

Differential diagnosis:

Tooth infection, impacted food, bone injury,
necplasms and csteomyelitis due to other
CALISES.

Pyelonephritis (contagious bovine pyelonephritis)

Pyelonephritis is a purulent and inflammatory
bacterial disease of the kidney, pelis and
parenchyma caused by Corynebacterium renale.
This disease i particularly observed in adult
cowws and sows. A predisposing factor for
developing a kidrey infection is trauma to the
bladder and urethra during parturition.

Transmission:

Intectian is spread from clinically normal “carrier
e, The arganism enters wia the valva from:
a) bedding contaminated with urine; b} tail
swithing by “carrier cows"; ¢} venereal
transmission by infected bulls; and d} non-
sterilized obstetrical imstruments,

Ante-mortem findings:

= persistent increased temperature (395 C);

= |oss of appetite and progressive welght loss,

* painful urination and increased frequency of
urination,

= ammaoniac cdour from animal;

« acute abdominal pain {calick

s ceased rumen contraction;

= decreased milk production.

Differential diagnosis:

Enzootic haematuria in certaim areas, post-
parturient hagmeglobinuria, reticulitis,
peritonitis, cystitis, metritis, leptospirosis, Johne's
disease, white spotted kidneys of calves, urinary
chstruction, infarcts, neoplasms and
hydronephrasis,
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Metritis -
fdetritis is inflammation of the uterus. This
condition is of bacterial origin. It ooours as a
result of calving problems such as retention of
the placenta, abortion, twin births, abnormal
labour and traumatic lesions of the uterus,
cervid and vagina.

Mastitis

hAastitis is inflammation of the udder caused by
bacteria, fungi and yeasts. Depending on the
virulence of the agent and the resistance of the
wdder, mastitis is manifested in acute or chronic
forms.

Ante-mortem findings:

= yariakle temperature depending on stage of
condition;

= swollen warm, painful udder or hard
enfargement involving one or all guarters;

Endocarditis
Endacarditis is inflammation of the endocardium
of the heart. The lesion is most commonly seen
im the valves. It may be the result of bacteraemia
caused by infection in some remote organs such
a5 the udder, uterus or other sites.

In cattle, the organisms most cormmanly
assoiated with endacarditis are Actinompces
pyogenes and Streptococcus spp. Strains of
£, coll are alsa frequently found, The lesion is
mast commonly found on the valves. Fortions of
atheromatous material may become detached
and released into the bloodstream as embeli
that may Iedge in other argans, They may be
septic or aseptic. The latter contain thrombotic
material, Embali brought from the right heart to
the lurgs by blaod vessels may cause pulmonary
abscesses, or pulmonary thrombosis, and the
embali brought fram the left heart 10 the spleen
and kidneys may cause septic or aseptic infarcts

Ante-mortem findings:

* high fever and depressicn;

* muscular weakness;

= placental retention,

= Jistlessness;

# reddish fetid discharge fram the vulva,

Differential diagnosis:

Recent calving.

= depression, loss of appetite and dehiydration;

¢ abnormal gait caused by rubbing of the hind
leg against inflamed quarter;

= animal tends to lie down;

o purulent of Bloody exudate from teats ar
watery pale fluid in chronic cases.

Differential diagnosis:

Oedema, haematoma and rupture of the
suspensory ligament.

in these organs. Abscesses in the heart may also
be observed.

Ante-mortemn findings:

o moderate fever;

# breathing with accompanied grunt;

= pallor of mucosae;

* loss of condition and muscle weakness,

» temporary fall in milk production in lactating
animals;

= jaundice and death,

Differential diagrnosis:

Prieumania, pericarditis, pulmonary cedema,
emphysema, pleuritis, lymphoma, high altitude
disease, congenital heart disease, congenital
valvular heart cysts or defarmities, especially in
calves,
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Traumatic reticuloperitonitis (TRP, hardware disease, traumatic gastritis,

traumatic reticulitis)

TRP i caused by the perfaration of the
reticulum by a metallic fareign body. 1t is mostly
seen in adult dairy cattle and can oocur in beef
cattle.

Ante-mortem findings:

= sudden drop in milk production;

* depression, loss of appetite and weight loss;

= stretched head and neck;

+ reluctance to walk, arched back and tucked
up abdomen;

+ scant, hard faeces, sometimes, but rarely,
covered with mucus;

« mild rumen blaat;

= audible "grunt™ in early stages;
# if mild septicaemia develops the animal
shioes:
- elevated temperature (&80 “C)
- increased heart rate.
I chranic lecalized peritonitis, soute signs and
pain lessen, temperature falls and stomach
reticula-rumen motility may return,

Differential diagnosis:

Uterine or vaginal trauma, abomasal wiceration
with perforation, liver abscessation,
pyelonephritis, ketosis, abomasal displacemeant
and volvulus, and "grain overload®.
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PARASITIC DISEASES

W Diseases caused by helminths W

Dictyocauius viviparus is & lungworm in cattle
causing verminous pneumonia or bronchitis,
husk or hoose. Mature lungwarms live in the
bromchi. During coughing, the eggs are
swallowed by the host. Hatching of eggs takes
place in air passages or the digestive tract.
Larvae are passed in the faeces, These will
survive and develop on the ground if moist, and
at maderate temperatures they become invasive
in thiree to seven days. Larvae are resistant to
cold, although their maturation will be delayed.

Upon ingestion by the primary host, larvae
migrate through the intestimal wall to the
mesenteric lymph nodes, From the mesenteric
lymph nodes they pass via the lymphatics to the
venous circulation and to the heart. From the
hieart they reach the lung alveoli. Three to six
wieeks after infection they migrate to branchi
wihere they mature and lay eggs. They survive
seven weeks in bronchi where they terminate
their life cycle.

Ante-martem findimgs:

= glevated temperature (4041 “C};

* rapid shallow breathing, which in later stages
becomes laboured breathing;

= nasal discharge;

= grunting;

= cyanosis and recumbency.

Judgement:

The carcass of an animal affected with
lungworms is approved if infestation is slight
and no secondary changes are observed, The
lungs are condemned. The carcass is condemned
if lungworm infestation has caused pneumonia
thiat is accompaniad by emaciation or anaemia.

Differential diagnosis:

Bacterial bromchopreumonia, absoess,
necrobacillosis, tuberculosis, actinobacillosis,
hydatid disease and atelectasis,
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Fascioliasis

The term “fascioliasis” is commonly used to
cover all liver flukes, but in fact there are various
species. Faiciola hepatica |5 the most widespread
in distribution. Fasciola gigantica is found in
Africa and some parts of Southeast Asia, and
Fasciola magna is found maostly in North America
including Canada, and in Europe. In Zimbabwe
between 30 and 70 percent of cattle slaughtered
are infested with flukes. Usually the liver needs
tor be trimmed or condemned,

Fasciola hepatica (Photo 6.18) Is the maost
comman of liver flukes, It is leaf-shaped and
measures 2.5-5 cm by 1.3 cm. It lives in the bile
ducts of ruminants and other mammals,

Fasciola magna {Photo 8.17) is one of the
largest flukes (10 cm by 2.5 cm), noted in the
liwer and rarely in the lungs of cattle, sheep,
deer, mooase, elk and other cervidae in Canada. It
is found in Morth America. it may be
differentiated from Fasoiola hepatica by the
absence of an anterior cone-like projection,

Fasciola gigantica is two ar threa times larger
then Feicola hepatics, It causes severe ecanomic
lassas in cattle in Africa.

PHOTO A16
Mumerows flukes of Fascicola hepatica aobserved in
the bite dwcts and liver parenchyma of a cow

L L] b Is & 3.

"PHOTOB17

Young fluke of Fascoloides magna taken from a
bovine fiver
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Life cycle:

Each adult is hermaphroditic and produces
fertilized egas that are passed in the bile and
faeces on to pasture. In the presence of water or
modsture, the eggs hatch into larvae called
miracidia. If the miracidia find a suitable
intermediate host, which is usually the aguatic
snail Lymoaea truncatuwla, they will develop inte
sporocysts. In different parts of the world
different snails act as intermediate hosts,

The sporocysts divide to farm rediae. The
rediae transform into cercariae, which are the
final larval stage of the opcle. They leave the
snail and encyst into metacercariae. After
ingestion by a herbivorous animal, the cyst wall
is digested in the duodenum and the larvae cross
the small intestine wall and peritoneal space To
the liver. They penetrate the liver and make
thelr weay 1o the bile ducts and mature within a
tewe wieeks, The complete oycle of this fluke
takes three to four manths in favourable
conditions.

Ante-mortem findings:

= weight loss and emaciation;

w fall in rmulk production;

*  anaegmia,

= chromic diarrhioes;

= swellimg in the mandibular area.

Judgement:

Judgement depends an the extent of the fluke
lesions and the condition of the carcass. Severe
infestation with atssociated emaciation or
cedema would necessitate total condemnation
of the carcass. Mild, moderate and heavy
infestation without emaciation may have a
favourable judgement. If the parasitic lesions in
the liver are Clearly circomscribed, the liver may
be salvaged after trimming off affected tissue,
otherwise it is condemned.

Differential diagnosis;

Melanosis, melanoma, Sicroceliom dendriticum
and Gigantocotyle explanatum infestations in
Southeast Asia.



Good prachices for ifs meal induiiny

42

Dicrocoelium dendriticum infestation

Dicrocoelium denderticum (the lancet fluke) 15
the smallest of the four mentioned flukes in the
liver.

Two intermediate hosts are required for its
complete cycle. The eggs excreted with faeces by
the final host are ingested by a land snail. Many
species of land snail can act as intermediate
haosts where the miracidia develop into
sparocysts and cercariae. Conella lubrica is the
pringipal first imtermediate host in Morth
America.

The cercariae are expelled by the snail in
mucus and are deposited on plants. Thay are

further ingested by ants of the genus Formica
wehere they develop into metacercariae. Several
species of this genus can act as second
intermediate hosts, In Morth America Formica
fusca is the second intermediate host.
Rurminarts, while grazing, may ingest these
ants. The oyst wall of the metacercariae is
digested and larvae then migrate to the bile
ducts where they mature. Dicrocoeliivm
dendriticem is only slightly pathogenic and does
not produce clinical symptams in the animal.

Judgement and differential diagnosis:
see fascioliasis.

Oesophagostomiasis (pimply gut, nodular worms)

Oesophagostomiasis is a parasitic disease af
rumimants and swine. Desophagostomum
radiafum is found in cattle, Desophagostomum
columbianum in sheep and Qesophagostomum
derntatum in swine. The larvae in these species
are found in the intestine, caecum and colon. In
some southern African countries the parasite
may affect 5-10 percent of cattle, sheep and
pias,

Life cycle:

The larvae develop to the infective stage on
pasture, They are sensitive 1o cold, dryness and
temperature changes. The infected larvae
penetrate the intestinal mucesa and many of
them become encysted. The larvae that
penetrate into deeper mucasal layers provoke
an inflammatory reaction and nodules of
"pimply gut”. Further stages of development
acour in the intestinal wall. it s believed that
many larvae are killed by the reaction they
pravoke in the intesting, When the larvae leave
modules due to malnutrition or lower resistance
of the animal, they reach the colon. In the colon
they become adults and attach themsalees to
the colonic mucosa whare they lay eggs. A great
number of nodules appear as gross lesions after

the departure of larvae, With repeated parasitic
exposure, the host becomes immune and
resistant to these larvae and local intestinal
resaction becomes granulomatows. The nodules
that surround dead larvae and those which
calcify after caseation are persistent and they
protrude from the intestinal wall. This may
explain why nodules are present in adult
animals and why no adult worms are observed
in the intestinal lumen. In young animals that
have no immunity, adult worms are present in
the lumen of the intestine and nodules are
lacking. There are some adults with bath
ndules and adult worms in the intestine, O,
columbhanum in sheep may cause extensive
formation of nodules, which may become
suppurative and may rupture, This leads to
inflammation af the peritoneum and adhesions.

Ante-mortem findings:

= diarrhoea with black-green faeces which may
e mixed with mucus and blaod;

* |oss of condition and emaciation;

= stiff gait;

= young calves may show loss of appetite,
diarrhoea, emaciation and anaemia.
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Cysticercosis

Bawine cysticercosis s caused by Cpsticercus
towis, wihich is the oystic form of the human
Lapewarm Taemia Laginata,

Life cycle:

Cysticercus bowis is the larval stage of

7. saginata. T. saginata may grow from 3te 7 m
in length and lives in the intesting of humans. It
consists of a suckered head called scolex which is
attached to the intestine, It also cansists of a
neck and hundreds of proglotid segments.
Mature proglotids are filled with eggs. The
praglatics break off and are excreted in the
faeces where they fragment and release the ova.
Cattle become infected by grazing on ground
and by the digestion af foodstuff contaminated
with human taeces. The oncosphere libsrated in

FIGURE 6.1 The life cycle of Taenia saginata

Sowrrer G Joackson, Division of Microhickogy, US FDA, Washingtan, DC

the intestine from the egg penetrates the
intestimal wall and through the lymphatics and
bloodstream reaches the skeletal muscles and
heart. In the muscles the oncosphere develops
into the intermediate ar cysticercus stage
containing a scolex. The sites of predilection are
the masseter muscles, tengue, heart and
diaphragm. In some countries in Africa the
cysticerci appear to show uniform distribution in
the musculature. If ingested by humans, the
final or definite host, the scolex attaches itself to
the intestinal wall and tapeworms then develop
and mature {(Figure 6.1).

Transmission:

Infection in humans occurs following
consumption of raw or undercooked beef
containing viable cisticerci. Cattle hacome
infected by ingestion of feedstuff containing
ava passed from infected humans, Cattle raised
an free range often become infected through
contaminaticn of grazing with human faeces,
Infected farm waorkers may contaminate hay,
silage, other feeds or sewage effluant.
Intrautering infection of a bovine foetus has also
been recorded.

Ante-mortem findings:

Heawy infestation in cattle may show:
» musche stiffress;

= rarely fewer.

Differential diagnosis:

Hypoderma species {migration to heart), narve
sheath tumour, ecsinophilic myasitis, absoess and
granuloma caused by injections.
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Hydatid disease (hydatidosis, echinococcosis)

Hydatid disease in cattle is cawsed by the larval
stages of the 2-7 mm long tapeworm
Echinococcus granulosus, which lives in the
intestines of dogs and other carnivares. Several
strains of £, granwlosus exist - the cattheldog
strain is primarily responsible for hydatid disease
in cattle. In Africa, hydatid disease is reported
mare commanly in cattle that are communally
owned ar are raised on free range, and which
associate more intimately with domestic dogs.
Hydatidosis in domestic ruminants inflicts
enormous economic damage because of the
condemnation of affected organs and lowering
of the meat, milk and wool production,

Life cycle:

The infective eggs containing the oncosphere
passed i the faeces are accidentally ingested by
cattle, sheep, pigs, other animals or humans,
which act as intermediate hosts, After the
infective eggs are ingested by these
intermediate hosts, the oncospheres in the eggs
penetrate the intestine and reach the liver, lungs
and other organs, including the brain and
muscles, to develop into hydatid omsts after
about five months. These cysts commaonly
measure 5-10 cm and contain fluid, Some may
reach wp to 50 cm in diameter. Others may
produce daughter cysts. The diagnastic Teatures
of hydatid cysts are a concentrically laminated

Onchocercosis

Onchocercosis in cattle is caused by nematodes
of the genus Gnchocerca, Several species ara
irvobved, but the mast important species is
Onchacerca gibsond, which causes subcutaneous
nodules or “worm nests” in catthe in some
countries of the Asia-Pacific region and
southern Africa,

Life cycle:

The adult warm lives in the nodules and the
fertilized females liberate microfilariae into the
tissue lymiph spaces from where they are taken
up by an insect vector that acts as an
intermediate host, Midges of the genws

thick cuter layer within which is & germinal
layer. Im fertile hiydatids, the germinal layer is
granular and has brood capsules each containing
protoscolaces. Whan brocd capsules become
detached and float free in the opsts’ fuid they
are referred to as hydatid sand. In some animals
a fair proportion of hydatids may be sterile. The
life cycle is completed when a fertile hydatid
cyst is eaten by a definitive host, & dog or
appropriate carnivore, Cattle and the majority of
intermediate hosts show no clinical evidence of
infection. However, in humans hydatid oysts can
cause serious disease.

Ante-mortem findings:
Mone of significance.

Judgement:

A carcass showing emaciation, cedema and
mustular invelvement 15 condemned and
destroyed. Otherwise the carcass is approved.
Atfected viscera and any other tissue are also
candemned and destroved. Burying of carcasses
is not sufficient, since dogs may retrieve the
affected argans,

Differential diagnosis:

Retention cysts in kidneys, cysts in liver,
granulomatous lesions, Cysticercus tenwicolis
arnd tuberdulesig,

Cullicaldes are common vectors. Other biting
flias cam act as intermediate hosts. The larvae
develop o the infective stage in these insect
wectors. Infection of cattle coours when these
biting flies with infective larvae feed on them,

Ante-mortem findings:
Careful palpation reveals suboutanecus nodules
in the brisket and buttock regions

Differential diagnosis:
Abscesses, neurofibromatosis, cysticercosis,
ensinaphilic myositis.
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B Diseases caused by protozoa W

Trypanosomiasis

This is & protozean disease of animals and
humans caused by parasites of the genus
Trypanasoma, which are found in bload plasma,
varicus body tissues and fluids.

Transmission;

Trypanosames (Trypanosoma spp.) are
transmitted primarily by the Glossing spp. (tsetse
flies), Stomoxys spp. (stable flies), Tabanidas
thorseflies) and Reduviidae (assassin bugs), and
by weneraal contact. Trypanosomes in the insect
vector undergo one or two oycles of
development.

Ante-mortem findings:

= intermittent fever;

* anaemia;

= weight loss and weakness;

= aedema, particularly abserved in the face and
lags:

= gplarged body lymph nodes;

*= haemorrhage;

» opacity of the cormea, keratitis and
photophaobia;

= chronic torm of trypanosomiasis is sometimes
manifested by progressive weakness, despite
absemt parasitaemia, and death.

Judgement:

Thee carcass affected with trypanasomiasis or any
other protozoan diseases is condemned if an
acute condition is associated with systemic body
changes, Heat treatment may be recommended
in some cases it economically feasible. The
carcasses of recoverad and reactor animals may
be approved if generalized lesions are lacking. A
carcass showing borderline emaciation or slight
oedema should be examined after 24-48 hours
in the chiller, & satisfactary setting would lead
to a favouwrable judgement of the carcass. The
affected parts of the carcass and organs ane
condemned.

Differential diagnosis:

Helminthiasis, malnutrition and ether chrenic
weasting diseases, equine infectious anaemia,
heartwater, Dabesiosis and anaplasmosis.

PHOTO &8
n‘}fpiﬂﬂiﬂm‘ill'ii' this animal shows lerfd mucous
membranes, weakness in leg muscles and smadiation

PHOTO &35
An impression smear of the trypancsomes and the red
blood cells in the capillaries
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PHOTO 620
Trypancsoma wivax in ood simear
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Theileriosis (East Coast fever)

East Coast fever is a subacute haesmoprotozoan
disease of cattle caused by Theileria parva.
Theileriass is characterized by fever, enlarged
lymph nodes, dyspnea and death. In chronic
cases loss of condition, emaciation, diarrhoea,
blindness, etc. can be seen.

Transmission.
Vectors are ixodid ticks of the species
Rhipicephalus,

Ante-mortem findings:

« mortality up to 90 percent;

= high temperature (up to 41 “Ck;

¢ difficult breathing and coughing;

= nasal discharge, salivation and watery eyes;

¢ swelling of the lymph nodes draining the
area where the infected tick fed (Photo 6.21);

» cerebral signs manifested by circling to one
side, convulsions and death.

Judgement;

The carcass and viscera of an animal affected
with febrile chranic theileriosis and withawt
systemic leslons are approved,

Besnoitiosis

Besnoitioss is a chronic debilitating protozoan
dizease of cattle and horses. It also oocurs in wild
animals such as antelope and wildebeest (gru)

in Africa and caribou in Canada. The causative
agent in cattle s Besnoitia besnodt’ and
Besnoitia benettl in horses,

The arganism is closely related to the genus
Toxoplasma, The mode of transmission is still
unknown. It is believed that tabanids are
mechanical vectors,

Ante-morfem findings:

* glevated temperature;

= imcreased respiration;

= nasal discharge and lacrimation;

» diarrhoea;

& oyats in the skin and suboutaneous tisue and
loss of hair;

The carcass is condemned, if acute febrile
theileriosis is accompanied with fever and
generalized lesions. The affected organs are a
condemned.

Differential diagnosis:

Haemaorrhagic septicaermia, babesiosis, MCF
trypanasomiasis, Rift Valley fever, heartwater
and bovine leukosis.

FHOTO 6,21

East Coast fever [theilerosis): enlarged body
Iymph nodes

= swollen body lymph nodes;

savere generalized oadema of the head, ne
ventral abdomen and legs;

= chronic skin lesions show in felding and

cracking;
* decreased milk production;
» inflammation of the testicles.

Judgement:

The carcass is approved if the lesions are
lacalized with no systemic invalvement. The
carcass is condemned if disserninated,
generalized lesions are accompanied with
emaciation.

Differential diagnosis;
Ly skin disease, sweating sickiess and
ectoparasitism {mites, ticks, fungi).
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Anaplasmosis (gall sickness)

Anaplasmoss 5 a dsease caused by a rickettsia-
like organism and characterized by severe
debility, emaciation, anaemia and jaundice. It s
caused by Anaplasma spp. They are obligate
intraerythroytic parasites. Anaplasma marginale
is the causative agent in cattle and wild
EIIGETTES

Transmission:

Ticks of the genus Boophilus transmit
anaplasmesis, Mosqultoss and horseflies are
mechanical transmitters. Transmission is also
possible through injection needles.

Ante-mortem findings:

Acute infection with A, marginale;

# high fiever;

« jJaundice and anasmia demonstrated by pale
rucaws membranes,

» frequant urination and constipation.

Chiranic infecton:

* amaciation.

a7

Judgement:
The carcass of an animal showing acute infection
should be condemned. Recoverad and “suspect”
animals manifesting inconclusive signs of
anaplasmasis are approved if atherwise haalthy.
& mildly yellow discoloured carcass may be
chilled and assessed after setting. If the
discoloration has disappeared, the carcass is
approved. Animals affected with anaplasmosis
could be treated under the supervision of a
government afficial. Guidelines for the
withdrawal pericd for therapeutic agents should
be followed if the animals are being shipped for
slaughter.

Differential diagnosis;

leterws and anaemia of different causes,
anthrax, leptospirosis, emaciation caused by
parasitism and malignant lymphoma, babesioss,

Remarks:

The access of biting insects to comtaminated
fresh blood should be prevented. Blood fram
suspicious carcasses should not be salvaged.

Babesiosis (piroplasmosis, Texas fever, red water fever, tick fever)

Babesiosis of cattle, horses, sheep and swine is a
febrile, tick-borne disease caused by varous
spacies of the protozoan genus Babesia,

Transmission:

Different species of ticks in the family Ixodidae
serve as wectors in different locations. The Sabesia
parasites can be transmitted transstadially and
transovarially within a tick species,

Ante-mortem findings:

* incubation: 7-10 days;

= martality up to 50 percent or over depending
an age, breed, et

* high fever (41.5 °Ck

# dark reddish brosvn wrine in the terminal stage;

=+ reddened and injected mucous membranes at
the early stages and later, anaemic mucous
rmermhrdnes;

= clinical signs may resemble rabies in cerebral
farm of babesicsis,

Judgement:

The carcass of an animal in the acute form of
the disease, with associated icterus, is
candemned, An emaciated, jaundiced carcass
showing yellow gelatinous fat also requires total
condemnation. & mild form of this disease
showing yellow or orange coloration of the
cancass, not associated with icterus, may be
approved. The satisfactory setting of the carcass
ift the chilles st be considerad in this
approval.

Differential diagnosis:
Anaplasmosis, trhypanosomiasis, theileriasis,
leptospirosis and bacillary haemoglobinuria,



Giood practioes Tor the mead indus iy

Sarcocystosis (sarcosporidiosis)

sarcocystasis is caused by the variouws species of
the protozoan genus Sarcocystis. This is one of
the mast common parasitic conditions in
domestic food animals and a high percentage of
cattle in various parts of the world are infested

with these parasites, which are wsually host-
specific. Im cattle, three spacies have been
recognized. They are listed in Table 6.1, Cattle
are the intermediate hosts of Sarcocystis spp. All
Sarcocystis spp. im the intermediate hosts, the
food animals, are characterized by the
formation of cysts in the muscles.

Life cycle:

All Sarcocystis spp. require twio hosts and a pre-
predator oyvele o complete their life cyele, A
herbivore — the prey — and a carnivore or ommnivore
= the predator - are involied, Sexual development
accurs in the predator, which is therefore a
definitive host, and asexual developrment occurs in
the prey, which is the intermediate host, Twe
specias, one in cattle (% homunis) and one in pégs
L5 switominis), use humans as definitive hosts and
therefore these infections in animals are zoonoses
iFigure 6.2). Generally speaking, dog-transmitted
Sarcocystin are pathogenic, whereas cat-
transmitted anes are not.

The most important species incatthe 5 5, cruzl,
which has worldwide distribution and uses the dog
as the definitive host, Sexual development takes
place in the dog after which infective gporooysts
are passed in the faeces, The details of
development in cattle are illustrated in Figure 8.3

The buffalo is the intermediate host for two
species: 5 leviner, which forms microscopic cysts
and uses the dog as the definitive host, and
& fusiformis, which forms macroscopic spindle ar

Sowrce: G ). Jacksan, Division of Micrabiology, US FDA,
Washinglan, DC

globular-shaped cysts measuring 32 mm x & mm
and uses the cat as the definitive host.

Species Distribution Definitive hastis Size of cyst Fathogenicity
L T ] Wior| chenide Do, copsie, med Fow, Kicroscogie, 1ess than oSt pathogenc
raccoon and wolf 35 mm long soicins; in caitho i can
cause faver, anaemia,
abartan, neupslogical
sigrts anl aven death
5, hiesuta Froimably worldwide Cat Macroscopic, up 1o Mikdly pathagenic
8 rrmi long and 1 mim
waida, Tusiform in shape
5. hormitus Eurcpe Hurmans and some icroscopic Bikdly pathogenic to

primates

calile



Arele-morten fipeition

L Fusifarmi eysts are seen in the assophagus
and the skeletal musculature and are comman
parasites of the water buffalo in many parts of
the world,

Transmission:

Cattle acquire infection by ingesting sporocysts
contaminating feed, pasture or water. After
several generations of asexual reproduction by
schizogony, they form cysts in muscles, 5. oz,
the most pathogenic species for cattle, forms
PCrOSCopIc Cpsts, The definitive hosts,
including humans, acquire the infection when
they cat bovine tissues containing the viable
Sarcocystis oysts. The data provided below are
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for 5 cruzi infestations, unleds specified
athemwise.

Ante-mortem findings:

* jncubation: 511 weeks;

o fever;

= |pss of appetite;

* pEessive salivation;

* anaamia;

+ abortion;

= |pss af hair, especially at the tip of the tail.

Differential diagnosis:
Cysticercasis, toxoplasmosiy, neurctibramatasis,
easinophilic myositis.

FIGURE 6 3 The life cycle of Sarcocystis cruzi in the bovine
and canine (prey-predator cycle)
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W Diseases caused by arthropod parasites B

Hypoderma bovis infestation

There are two warble flies in cattle, Hypoderma
bovis and Mypoderma neaturm, They have
similar oycles, During the summer, the adult fly
lays its eggs on the leg hair and occasionally on
the body of cattle. Within a week the larvas
hatch and burrow into the skin and, far several
maniths, they travel through the body. H. bhowis
migrates into the thoracic and abdominal cavities
towards the spinal canal befare moving under
the skin of the back. H. lineatum migrates to the

PHOTO 6.22

Hypoderma Dowis:
larvae protruding
frawm back in @
Buvre-yaar-old
steer
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oesophageal area before reaching the dorsal
area of the animal, In spring (February-May), the
larvae reach the area of the back. They burrow a
breathing hale and increase in Lz to
approximately 8 mm x 25 mm. They are visible
for a month, After this opcle, maggots fall to the
ground where they develop into flies and stan
the whole cpcle once again (Figure G.4).

Ante-mortem findings:

¢ owelling or eroded skin on the back;

= larvae protruding from the skin of the back
(Photo 6.22);

# cattle may rush violently and kick the
abdamen with hind lags;

= grected tail;

= paralysis of the lower body and legs if the
spinal cord & involved.

Judgement:
The carcass of an animal affected with M. bowis is
appraved. Subcutaneous lesions are removed.

Differential diagnosis:
Cysticercus bawis oysts in oesophagus,

FIGURE & 4 Hypoderma bovis; life cycle of warble fly in cattle
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Apfe-mortem inspection

Screwworm myiasis

Screvaworm myiasis caused by larvae of the flies
Cochiliomyra hominironus (New World
screwsworm — MWS) and Chrysomypa bezziana
(OHd Waorld screveaorm — OWS) is characterized
by larvae feeding on living tissues in open
wounds of any warm-blooded haost, ingluding
humans, resulting in weight loss, other signs of
rarbadity and sametimes death. MWS s found
in Cemtral and Socuth America, including the
Caribbean region. OWS is located in India,
Southeast Asia, tropical Africa and in the Persian
Gulf area,

Life cycle:

In the preferred temperature range (20-30 "C) it
is about 21 days. The famale, which mates only
once, lays one ar more batches of up to 300
egqgs at the edge of any wound or break in the
skim im amy warm-blooded animal. Skin breaks as
small as tick-bites, as well as natural orifices, can
be sites of owvipositicn. The larvae develop
within 24 howrs, and burrow into the living
flesh, creating large, deep, open wounds that
attract further egg-laying females. If
unattended, these wounds are often fatal,
particularly im newborn animals where the
aviposition site is usually the navel (Figure 6.5}

Ante-morterm findings:

A serosanguinous discharge often exudes from
the infested wounds (Photo 6.23), and a

FIGURE .5 The life l'.‘_]l'dl of the screwworm
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distinctive cdour may be detected. In some
cases, the openings in the skin may be small
with extencive pockets of screwasworm larvae
beneath (Photo 6.24). In dogs, screveweorm larvae
commanly tunrel under the skim, Screwworm
infestations in anal, vaginal and nasal arifices
may be difficult to detect, even im the later
stages,

Differential diagnasis:
Dther blow flies such as Compsomyia maceilara
and Sarcophagidae spp.

PHOTO 6. 23
Wouwrnd af adult bowine infested by NWS
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PHOTO 6 74
Typical pocket-like waund From screwseorm larvae
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SECTION 7

Preslaughter handling,
stunning and slaughter
methods

Animals pres
s of holding of animal
tamination with f

slaughter arimals should be subjected to ante-martem inspection,

with the competent authorty determining the procedures and tests

Ante-mortem inspection should be soence- and risk-base
. he circumstances, and should 1ake into ac
nt information from primary production w vallabole and
i ante-mortem inspection should be utilized in process

rant information from ante-mortem inspecton snoukd be

analysed and returned to the primary procducer as ag

[
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The establishment operator should ensure conditions of lairage that -
include:
= facilities are operated in a way that soiling and cross-contamination
of animals with food-borne pathogens is minimized to the greatest
extent practicable;
= holding of animals so that their physiclogical condition is not
compromised and ante-mortem inspection can be effectively carried
out, e.q. animals should be adeguately rested and not overcrowded - 4

and protected from weather where necessary; 3
= separation of different classes and types of slaughter animals as
approprate, e.q. sorting of animals by age so as to facilitate the
efficiency of routine dressing, separation of animals with special
dressing reguirements, and separation of “suspects” that have been
identified as having the potential to transfer specific food-borme
pathogens to other animals;
= systemns o ensure that only animals that are sufficiently clean are "L
slaughtered,;
= systerns 1o ensure that feed has been appropriately withdrawn before
siaughter;
= maintenance of identification of animals (either individually, or as
lots, e.g. poultry) until the time of slaughter and dressing; and
= conveying of relevant information on individual animals or lots of
animals to facilitate ante- and post-mortem inspection.

Sowrce: FAOANHG, 2004,
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INTRODUCTION

When animals are killed for food, it is
imperative for ethical reasans that the methods
used do nat inflict pain. To comply with this
requirement, animals should be rendered
insensible before slaughter. The period of
insensibility must include the time when it is
initiated, through the start of the slaughter
process to the time taken for the animal to
bleed to death. In most instances, except for
certain forms of religious slaughter, insensibility
is achieved by stunning the animals prior to
slauginter,

In each of the methods that are used faor
stunming and slaughtering animals, there should
be means of verification that the processes were
adequately carried ocut. Care should be taken to
protect operators during patentially hazardous
processas. Furthermore, principles of meat
hygiene should be strictly adhered to in order to
prevent any contamination of edible parts of
the carcass.

The length of time animals spend in the
lairage awaiting slaughter varies according to
the abattoirs waork practices and throughput,
but should not exceed 72 hours if in a covered
part of the slaughterhouse. In practice, the
average time will wsually be only a few hours
Following this pericd, when the animal should
be resting, it is moved from the holding pen to
the stunning pen or area, a process that should
induce minimal stress (to both animal and stock
Randler).

PHOTO, 7.1 =
Restraint by
shackle
before
refigious
slaughier

SECTION 7
3

ANIMAL RESTRAINT TO FACILITATE
STUNNING AND/OR SLAUGHTER

Arimals have 1o be transferred from the larage
pens aither directly or through a race into an
area where stunning and slaughter are carried
out (see Section 53} Animals are often
transferred from the lairage through a race to
the stunning area. The race design should take
inte account animals' natural instincts and
normal behavicur. Race designs incorporating
solid, smooth sides and walls, and non-slip
flooring work well. Curved races with no dead
emds facilitate srmaoth movemnent of animals
Adequate lighting in the race also improves
amimal movement. Goading in the race should
be as minimal as possible.

In crder to facilitate stumning and to protect
the operators, some kind of restraint is
necessany. Restraint should allow correct
application of stunning equipment and protect
animal welfare, as well as protecting operators
from potential injury, especially from large
animals. This may be achieved in a number
of ways.

Manual restraint in an open pen

This is wsually done by manually hamdling the
free standing animal in an open area or a pen.
The animal may enter the pen ither directhy
from holding areas ar through raceways.
Electrical or captive bolt stunning in pigs and
sheep and religious slaughter (Photo 7.1} can be
carried out this way. Howaver, safety and
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PHOTD 7.2
Upright cattle restraint with monsrail conveyar
a) Chin ift, B) Maonarail, ¢ Neck restraing

PHOTO 7.3
Lpright cattle restraint with monorail (intermnal view)
al Chinm lift. b) Monovall, ¢ Neck restraint

welfare problems may be common, especially
when handling cattle.

Restraint in a squeezelcrush pen

This method invelves holding the animal by
prassure from the sides. Usually one side moves,
It is not commonly used.

Cattle stunning pens

Different designs of cattle restraint pens can be
used. The objective is to confine the animal ina
pen so that stunning and slaughter can be
carried out effectively and safely. Animals
usually entar the pen after going through a
race, The race should have smooth curved sides
if they are long, and have sufficient light. Use of
proods should be minimal. Pens must have gates
to close after entry.

For captive bolt stunning, facilities to present
the head for correct stunning at the front are
usaful. Some cattle pens are spacially
constructed for captive bolt or electrical
stunning andfor religious slaughter. Upright
(Photos 7.2 to 7.4) and Facomia pen (Fhoto 7.5)
designs have additional features for extra
restraimt, such as a belly lift, back push and chin
litt. The Facomia pen tilts the animal to
approximately 45°, Hotary pens that turn the
animal 1807 {i.e. upside down) are more stressful
and are banned in the United Kingdom,

V-type restrainers

Wtype restralness use the principle af
suspending the animals in a funnel-shaped
apparatus, which often has a conveyor system
and is commonly used for pigs and sheap. It
seems 1o work better for sheep than pigs. Sheep
can be electrically stunned, either head only or
head-to-back at the end of the conveyor, either
manually or automatically {Figure F.1).

Monorail restrainers

This system holds the animal in a straddle
position over a rail. When combined with a
conveyor system, animals are moved to tha
point of stunning with possibly less stress than
weith W-restraint. This system is successfully used
far pigs (Figure 7.2).
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PRESLAUGHTER STUNNING

Animals must be stunned before slaughter by an
appropriate, recognized stunning method that
must produce immediate unoonsciowsness that
lasts until death, Animals should be restrained
prigr to stunning if it improves the effectiveness
of the stunning procedure, but they must not be
restraimed unless they can be stunned and
slavghtered without delay. Also, stunning must
PHOTO ¥ 4 nat be carrled out unless the animal can be

:T.E'M cattle restraint; ecsanguination by refigious slaughtered without delay. Operators must be
al Chin ifs. b) Monarail, o Nack restraint trained and competent ta carry out and

recognize effective stunming. The assessment of
stunning must take place befare any other
procedure is carried out. Spare stunning or
killimg equipment must always be available for
immediate use,

Electrical stunning
Electrical stumning equipment must be capakble
of producing an effective stun for the species
and size of the animal. Electrodes must be
placed =0 that they span the brain (Figures 7.3
angd 7.4) and sufficient voltage (> 200 volts)
x applied for = 3 seconds to cause immediate
PHOTO 7.5 unconsciousness, When sufficient current is
Eﬁ?nuk‘::!:fmﬁn < y applied to the brain, an epileptic fil will be

g part (473 <) Bally R produced during which the animal is

UNCONSCIoUE.

[
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The relationship betaeen Yoltage (W), Current
iy and Resistance (R) is given by the formula: V =
I x R, Therefore, the resistance between the
electrodes will affect the induced current. The
electrode/animal interface forms a major part of
the overall resistance and, thus, the condition of
the electrodes must be regularly inspected and
maintainged. The recommended minimum
current to stun is given in Table 7.1.

Head-only stunning tongs {pigs, sheep, goats
and calves) should be fitted with electrodes that
contain two parallel rows of teeth that are sharp
enough to penetrate the outer layers of skin
and to emsure that the electrodes do not slide
following initial contact, thus maintaining the
contimuity of the current application. Electrical
stunning equipment must contain an ammeter
and voltmeter display.

Electrical stunning equipment should be used
and mantained sccording to the manufacturers
instructions and must not be wed to immohbilize,
restrain or goad an animal, The operator must
be trained and competent to carry out the
stunming procedure and the electrodes must be
placed accurately on the animal’s head and for
the required duration.

The following are signs of an effective
electrical stumn:

* Tonic phase {duration 10-12 seconds):
- animal collapses and becomes rigid;
- n rhythmic breathing;
- forelegs extended and hindlegs flexed inta
the body,
= Clonic phase (duration 20-35 seconds):
- uncontrolled kicking or paddling
mavemeants;
- aye foll or flicker and salivation.

The clonic phase will be followed by the

return of rhythmic breathing and subsegquent

Species Minimum current to stun (amgps) recovery in an unbled animal. Therefore,

Pags 1.3 effective stunning and slaughter can be
Sheep and goats 1.0 characterized by the absence of rhythmic
';_."d"l':"::'ms‘ ?g breathing from the initiation af the stun
Caithe F) through to the death of the animal (through

correct sticking),

Mechanical stunning

The objective of mechanical stunning methods is
to induce immadiate unconsciousness by the
administration of & severe blow to the head of
the animal. The unconsciousness produced must
last until death. Mechanical stunning devices
(nowadays, almost universally captive bolt guns
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[CBGs)) can be divided into two broad
categories:

= penetrating;

= non-penstrating.

Penetrating CBGs (Figures 7.5 and 7.6) are
primarily used for stunning cattle; however, they
can also be used for sheep, goats, pigs, deer,
harses and rabbits.

There are various non-penetrating devices,
ranging from the sledge-hammer or maul to a
mushroom-headed CBG (knocker). The knocker
(Figure 7.7) i the anly nen-penetrating device
that should be used in practice as, unlike the
manual methods, it is designed to apply a
controlled blow to the head of the animal. Non-
penetrating CBGS should only be used for catile,

Physical and physiological effects of
mechanical stunning

When a penetrating device is used there are twao
main types of effect. There are the general
effects of concussion praduced when the bolt
impacts with the skull and the physical damage
produced when the bolt enters the brain. The
impact of the bolt on the skull causes disruption
af brain activity resulting in uncomnsciousness, &
commcn misconception is that the bolt must
enter the brain to cause unconsciousness. This is
niot true and there are devices available that are
designed to apply 8 blow to the head of the
animal, inducing concussion, without
penetrating the brain. Concussion s normally
defined as the reversible loss of consciousnass,
which is why mechanical stunning should ahways
be followed by a killing method,

a.g. exsanguinaticn. However, it must be
stressed that concussion is not always a

[ B N T LF e T S S eI P 18
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raversible condition and the loss of
consciousness may often be long-lasting or even
permanent.

The two key elements of mechanical stunning
that are required for the effective induction of
concoussion are the positioning of the blow (shot
pasition) and the amaunt of energy transferred
to the animal's brain (force of impact). Bok
velocity and baolt mass are important because
they determine the force of impact of the baolt
on the head of the animal and the amount of
energy transferred 1o the brain (kinetic energy).
High balt velacities result in a greater
acceleration of the head of the balt during the
peroussive blow, which more effectively induces
a state of concussion.

Kinetic erergy = 172 my’
where m = mass of the bolt, v = bolt velocity

Bolt velocity can be affected by of number of
ather factors, Including:

* gun type and condition;
+ choice of cartridgelair pressure.

Shooting positions

& critical factor for successful mechanical

stunning is the application of the blow to an

area of the head where it will have maximum
effect in causing braim dysfunction. In most
anirmials this is the frantal area of the head;
hioaerevar, the ideal position is affected by
species, animal age and type of device used
fwhether penetrating of ron-penetrating).

+ Cattle: For penetrating devices, the ideal
shooting position is the intersection of twe
imaginary lines drawn between the eyes and
the centre of the base of the opposite harn
bud (Figure 7.8}, & non-penetrating device
should be positioned approximately 20 mm
abowve the position used for the penetrating
instrument.

+ Sheep: For harmed animals the captive bolt
device should be positioned on the midline,
behind the ridge between the horns and
aimed towards the base of the tongue {poll
position), When animals are shat in the poll
position they must be bled within 15 seconds.
For polled sheep, the device should be placed
on the highest point of the head and aimed
vertically (Figure 7.9},

= Goats: The correct position for stunning goats
iboth harned and polled) is the same as for
horned sheep. The captive bolt device should
be positicned on the midline, behind the
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ridge between the herms and aimed towards
the base of the tongue (poll position),

* Pigs: The device should be placed on the
midline, 20 mm above eye level and aimad
towvards the tail of the animal (Figure 7,100,
The position should be 50 mm above eya level
faor older soiws and boars and adjusted slightly
off the midline to avoid a bony ridge. Note
that CBG stunning can cause severe
convulsions in pigs.

Desigrn and operation of captive bolt devices
Captive bolt devices are activated either by
trigger or by impact with the animal's haad.
Mon-penetrative devices are always trigger-fired,
The choice of device is usually based on species
of animal, handling/restraint system,

availability, personal preference and experience,
The balt in a captive balt or concussion device is
propelled foreard by compressed air or the
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expansion of an explasive charge held in a blank
cartridge. Cartridge strength is expressed in
terms of grain size, where 1 grain s the
equivalent of 0.0848 g of propellant. It s
essential that the cartridges used are
appropriate for the type of device and the
animal being stunned (Table 7.2).

With captive bolt devices used in the correct
shooting position, the balt penetrates the cortex
and midbrain areas (Figures 7.8 and 7.9) where
the physical damage can prevent recovery,
Following penetration (about 7.5 cm), the bolt is
returned back inta the barrel by the action of
the recuperating sleeves {buffarsh.

The following are signs of an effective
mechanical stun:
the animal collapses immeadiately;
the eyes are fived;
no corneal reflex;
na rhythmic breathing.

-

Anirmal sire & speties Device type Calibire Cartridge grain

Very larpe Penetrating 22 4p-45

{heawy Loy} Penetrating 25 40
Rar-penetrating A5 &0

Larga Penetrating 22 040

flange carte, hovsest Mon-penetrating 25 5.0

kedium Fenatratang 22 25

forher caithe, pigs, goats) Man-penetraling 25 4.0

Lmall

diheen cahess, poong lambs and goals) Fenetralng 22 1.2%
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The fallowing are signs of an ineffective
mchanical stun:

+ the animal does not cellapse immediately and
rmay attempt to raise its head and stand up;

* the eyes are ralled down;

& positive carneal reflesx;

= rhythmic breathing is present,

In the event of an animal being ineffectively
stunned or showing signs of recovery, there
should be procedures in place to deal with it
affectively and protect its welfare. Cattle that
are ineffectively stunned or showing signs of
recovery should be restunned using a shooting
position that is 10 mm above the ideal and
5 mm either to the left or right of the midline,
Animals must never be reshot through the first
shoating hale,

Slaughter methods following captive
bolt stunning

Bleeding either by neck-cutting or by a thoracic
stick should be carried out as soon as possible to
prevent the risk of recovery, After the use of a
penetrating captive bolt device, the animal
should be stuck a3 s00n a5 possible

{ideally within 60 seconds). If a non-penetrating
device is used, it is even more critical

to ensure that sticking is performed as soon

as possible,

Additional requirements for mechanical

stunning

 Manufacturer's recommendatiansinstructians
must be observed at all times.

* Animals must be approprately restrained.

= Stunning devices must be well maintained and
suitable for species,

= Stunning devices need 1o be cleaned at the
end of production and worn out compaonents
must be replaced by parts supplied by the
manufacturer. The lumen of the barrel must
be brushed out to remove carbon deposits.
The undercut (wider ares where the bolt
head fits) should alse be cleaned with a
special device called a reaming tool.

* Stunning devices also need to be serviced
every two years by the manufacturer.

® A spare stunning device must be available far
use in the case of failure or emergency.

* There must be documented procedures for
action to be taken in the event of ineffective
stunning or an animal showing signs of
recovery.

# The animal must be assessed for signs of an
effective stun prior to shackling and hoisting
and during bleeding,

KILLING

Modified atmosphere stunning/killing
The gas of gas mixtures used to induce
wnConsCiousness must nat cause aversion and
the duration of exposure must be long enowgh
to cause the death of the animal. This must be
verified before any other process is carried out,
The concentration of the gas or gas mixtures
userd must be continuously monitored and
audible and visual warnings given should the
gas fall below the correct concentration. The
equipment used must be constructed so as to
awvoid injury to any animal.
Mo tor recagnize effective gas killing:
= When the animal leaves the gas chambar it
should be off its feet, generally relaxed and
must not display rhythmic breathing.
* The amimal must not respond to a painful
stirnulation, &.g. a pinprick te the nose,

Electrically induced stunning/killing

The application of sufficient current at low
frequency (SVED Hz) to cardiac muscle will result
in ventricular fibrillation with subsequent
cardiac arrest. Electrical stunning systems can be
applied to animals so that the electrodes span
beth the brain and the heart {Figure 7.11). With
sheep, head-to-back systems must apply =1.0
amps wsing electrodes that are applied in front
of the brain (in fine with the eyes) and in the
migddle of the animal's back (Figure 7.12). One
problem with head-to-back stunming of sheep s
pelt-burn caused by the rear electrode. With
pigs, automatic systems are designed to apply a
"sphit stun® system with an initial head-only
application (220 volts) and a simultaneouws head-
to-chiest application (120 valts) that commences
after the initiation of the head-gnly stun,

The electrical stundkilling of adult cattle must
be carried out in a stunning pen designed far
that purpose (Figures 7.13 and 7.14).

Vaoltages in exoess of 260 volts should be
applied via electrodes that are capable of
delivering =1.2 amps to the head and >1.6 amps
to the heart. There can be some variation in the
physical activity seen following cardiac arrest
stunming in cattle; for example, the return of
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Nodes head stumning {a} followed by chest clectrode (Bl MNote: the rear electrode is wed to stop fhe heart,

rhythmic breathing has been witnessed in
animals that are dying from a cardiac arrest.

Signs of effective electrically Induced
stunning/killing:
= Tonic phase (usually foreshortaned):

= animal collapses and becomes rigid;
— no rhythmic breathing;
= forelegs extended and hindlegs flexed into
the body.

» Clenic phase {usually foreshortened);

- little phoesical activity.

SLAUGHTER

Wate! the dreo shies the :-a:llr.l.n al the brivke |hean) ‘."rticking mist unly be carried owt on animals
glecrede. Stundning slectrodes ane im peow WAt ars st ned. The kalie thit v usstimust i
clean and sharp and of sufficient langth for the
species and size of the animal. Bath caratid
arteries, or the vessels from which they arise
{close to the heart), should be seversd.
Followring sticking, the animal must be
allowed to bleed to death before any further
dressing procedure o any electrical stimulation
is carried out. The minimum times are
25 seconds after sticking pigs, sheep and goats;
and 60 seconds for cattle and dear.

Sticking methods:

* Tharacic stick: (a) Make a cut in the jugubar
crease at the base of the animal's nack.
(k) With the knife-paint at the base of the
breastbone and pointed towards the chest,
imsert the knife ta sever the major blood vesels
coaming from the heart (Figures 7.15 and 7.18).

AR

Vi b i

Riene sRusinireg eldctrodos are ir yilla,

| Y e L N I e g apppary 1 by 4
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al Long nitial b} Sticking peing ) Knite inserted intoe
skir gt under the stermum chest in upward directicn

fane Gooo macice: Tor a goed Bleed awl, the popalar methcd is dhest siking. vahach invabves cutting the sken langitud@nally fram the neck dawn
to the ekttt fallesssng the midline ard then cutting into the chest near the heart

_ + Meck stick: ) Insert a knife, close to the
head, cut through the neck (with the back of

the knife against the spinel, cut forward
severing all the soft tissues between the spine
and the front of the neck. Reverse the blade
and cut back against the spine, This actign
will sever both carctid arteries and both
jugular veing {Figures 7,16 and 717}
These methods can be wused for different

animals as followes:

# cattle and calves: {a) + (b);

» pigs: (b

* sheep and goats: (b} or ().

' st i (4, ol T, oo, Lm

Unconventional local/traditional
a) Position of knife insertion slaughter methods
i ek cut in cartle In some countries unconventional, local
slaughter techniques exist. Some of these nead
consideration:
« immersion of pigs in a basket in water 1o
drovwn and kill;
= unilateral sticking of plgs in standing position
or slaughter on the floor withowt stunning;
= punctilla of cattle, which Involves severance
of the spinal cord in the neck without
stunning,
The above practices severaly comprormise
animal welfare and must be avoided.

Control of processes
To ensure that the welfare of animals is

L
3 b) All wessels maintained during slaughter, and that the

= ai gevinedl ' :

F process operates at maximom effectivensess, a
i guality managemeant programme should be

I Ware: transverse neck sticking an also be e, which implernented and maintained. A HACCP-type
i !'nu:tlii.r'-clud: severance of bath canotid arteries and system is strongly recommended. By making

L jugualar v,
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regular measuremeants at critical control points
(CCPs), various critical operations that are carried
out by workers handling and slausghtering
Ivestock can be monitared to ensure that they
are done correctly, leading to steady
improvements in welfare and operational
quality, &n objective scoring system with five
mmajpor CCPs of animal handling and slawghter is
suggested in Table 7.3, Monitoring and
evaluation of the CCPs should be done on a
regular basis,

RELIGIOUS SLAUGHTER

Jewish method of slaughter (shechita)
Jews consume beef, lamb and poultry, but not
pork. These meats must be slavghiered and
prepared in accordance with the rabbinical laws.
slaughter is carried out by an approved

13

slaughterman of the Jewish faith, called a
shocet, The slaughter process, which precludes
any type of stunning, is preceded by positioning
the animal, though this is not subject to
regulation by the religious authorities,

A single, transverse cut sewvering all tissues and
blood vessels is made across the neck using a
very sharp, special knife (chalaf). The knife has
to be examined for its sharpness between each
cut. It is usually 16 inches {4064 ¢m] long for
cattle, Once an animal is dead, an incision is
made through the abdominal wall and a Jewish
inspector feels at arm's length into the thorax to
check for pleural adhesions or any other signs of
abnormality. If any abnormality is found, the
entire carcass is rejected for Jewinh comumption
am the grounds that the animal was not healthy
at the time of slaughter,

In some practices the meat i “porged” to
remove veins and cther forbidden tissues.

\

a) Positicn of knife insertiom and
nack cull in shesp

gt M T

a} Positicn of knife insertion
and chast cul in pigs

DY D AN e

B Inseriion af knkle balor
severance of vewsaly

.4

] Extardjuination
after neck cut

) Al vassals
amm sevened
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Special consideration must be given 1o
minimizing welare prablems during shechita.
Preslaughter handling must have the same
criteria used before application of stunning
miethads. It would be advisable to wse a restraint
apparatus, preferably an upright stunning pen
or one that incorporates a monorail conveyor
for Jewish slaughter {Photos 7.2 to 7.4), If
necessary, a VW-type restraint pen or a Facomia
pen (Photo 7,50 that slightly tilts the animal
{around 45°) can also be used. Howiever, rotating
pens that invert the animal 1807 and cause
undue stress must be avoided. Restraint of
animals must be quick, of shart duration, and
slaughter carried out immediately withouwt delay.

Exsanguination must be carried out rapidly
and all blocd vessals in the neck cut. The neck
needs to be inoan extended position during the
cut. Ballooning on the cut surfaces of the carotid
arteries must be avoided.

Exsanguinated blood must flow rapidly and
copiously so that brain death is quick. Physical
restrictions in the neck area impeding blood
flaw must be avoided (e.g. metal parts of the
restraint device).

At least 20 seconds must be allowed for
exsanguination befare any other procedures, In
some practices, lewish autharities allow captive
bolt stunning after the neck cut, Where possible,
this should be encouraged to protect animal
welfare.

Muslim method of slaughter (halal
slaughter)
This methad is row commanly referred to as
halal slaughter. As for Jews, pig meat is
forbidden. There seems to be more variation in
the way slaughter is practised than in the Jewish
system. These variations are possibly due to
diffarant intespretations of the Karan and the
Hadis {the sayings of the prophet Mohammed).
The act of slaughter (Al-Dhabh) is alloweed in
the name of God; therefore pronouncing the
name of Allak is the wual practice. Animals are
restrained but there are no specific rqligigl,-;
regulations as to how this should be done.
Fallowimg restraint, slaughter is achieved by
severing bath carotid arteries and jugular veins
using a sharp knife, The usual type of ingsion 5
severance of the vessels in the retrograde
fashion following an initial stab Incisien in 1he
nizck, as described above under *Slaughter®. A
sharp slaughter knife is sufficient. The most
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significant variation in halal slaughtar is that
preslaughter stunning may be an acceptable
practice, I8 05 now more cammon 10 see stunning
being used for halal slaughter in western
countries, Furthermaore, all halal meat produced
im Mew Zealand for export to Asia and the Mear
East comes from animals killed after electrical
stunning. However, the stunning method must
not kill the animal before exsanguination.
Therefore, head-only electrical stunning (5o that
the current does not reach and stop the heart)
ar captive balt stunning may be used if
acceptabla.

Animal welfare concerns in religious

slaughter

Religious slaughter has been a controversial

isswe for decades because of concerns about

animal welfare. These can be summarized as
follows:

¢ stressful preslaughter handling:

- rotating pens, tying of legs and
bBlindfolding of animals;

& possibility of pain during neck out and
atterwards:

- neck cuts on conscious animals, wound
edges rubbing together, balleoning on
carotid arteries;

« variations in the time to loss of
uncomsciousness after exsanguination:
= ineffective cuts and ballooning that

impade blood loss and compromise
welfare,

The following recommendations are made for

religiows slaughter:

+ slaughtermen must be trained and
experienced so that animal handling and
slavghter are carried aut efficiently and
effectivaly;

* tying legs of animals and blindfalding should
be avoided;

* the knife must be sharp and the neck cut
rmade swiftly to sever all blood vessels;

# balloaning on cut ends of the carotid arteries
shizuld be prevented; if this coours, it showld
be investigated and measures taken to
prevent ity

= blood loss must be rapid 50 that consciousness
15 lest as soon as possible;

= sufficient time must be allowed faor
@xsAarguinations,

& a3 stunning method such as electrical ar
captive bolt stunning befare halal slaughter
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and immediately after shechifa should be
encauraged;

« operative safety is of particular concern -
religious slasghter of only manually shackled
animals can be dangerous and accidents may
be reduced if a restraint apparatus is used.
sharp knifes can also inflict cuts due to
unexpectad movement of animals.

Blood loss during religious slaughter
This is an important issue that is often raised
when comparing religious slaughter with no
stunning with stunning and slaughtar It has
frequently been argued that stunning may
impede blood loss, Recent research by Bristol
Urniversity has shown that blood loss is not
impeded after stunning compared to slaughter
without stunning in sheep (Figure 7.19). Similar
results have been found in cattle. This should
help allay fears abowut adverse effects of
stunning an blood loss,

STUNNING, SLAUGHTER AND PUBLIC
HEALTH CONCERNS/PROTECTION

Contamination of carcasses by stunning
methods

Since the bovine spangiform encephalopathy
(85E) outbreak, stunning and slaughter
procedures have been questionad and
considered for the potential risk of
contaminating edible parts of the carcass with

central mervous system (CMNE} material, Resea
has shown that captive bolt stunning can cay
brain tissue to become dislodged and
disseminated into the blood circulation in ca
and sheep (Box 7.7). Since, in a BSE-infected
animal, brain and spinal cord tissue contain 1
highest number of infective units, carcasses r
be contaminated with the B5E agent. In
addition, there is a possibility of contaminati
the brain with pathogenic bacteria through -
wse of captive bolt stunning (Box 7.2).
Consequently, there are now concerns and
discussions about the use and future of CBGS
and alternative stunning methods are being
considerad, One alternative is the use of
electrical stunming. Hoveewer, this method is
expensive, and incorrect use may result in
veelfare problems. Nevertheless, an automats
system of electrical stunning is successfully
usad in Mew Zealand.

Contamination of beef carcasses by
spinal cord material during splitting
Since 1989, legislation in the United Kingdon
has required the removal of the spinal cord f
beef carcasses after splitting. A similar
requirement was introduced by the Europear
Commission on 1 October 2000, calling for th
remaval of CH5 material from sheep carcasse
over 12 months of age and all cattle carcasse
all European Union states, However, in the
miajority of abattoirs, carcasses are split using
band saw. This often cuts the spinal cord in F
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The use of captve boft guns (CBGS) may damage intra-craral blood vessels and dislodge brain nssus
The heart continues pumping for several minutes following the use of a CBG, during which time any
central nerous systern [CHSF material that enters the jugular venaus Blood could be disseminated
throughout the body. This possibility-and the concern have been investigated in studies conducted in
cattie and gheep. Blood samples from Foley catheters, introduced into both jugular veins and nflated
after stunning the animats with one of several CBG, were taken for analyss. The stunning methods
tested were: preymatcally-activated penatrating CEG {no pithing required dua to'air injection mto
spinal canall, cartridge-operated conventanal penetrateng CBG, known as Cow Talloweed by pithing;
non-penetrating cartndge-operated (therefore no pithing) CBG, known & Cash Knocker; electrical
stunning fanly In sheepl.

These projects used immuneoytochemistry on. sections of buffy-coat cytoblocks for 5-1000 protein,
and capture enzyme-linked immunaosorbent assay (ELISAY for synitasn 1-B fo look for CNS tssue in
blood. Meither of thess CHS proteins is normally found in the blood (Anil ef &, 1993, 2007, Anil and
Harbour, 20017, Love ef al,, 20007,

Multiple fragments of brain tssue were detected in the jugubar vencus blood of cattle slaughtered
after use of a pneumatically operated penetrating CBG and after the use of a conventional cartridge-
operated CBG foliowed by pithing. CHE tissue was also detected i the jugular venous blood of sheep
that had been stunned with a conventional penetrating CBG or in those stunned with-a pneumatically
activated penetrating CBG. Ekectrical stunming did naot result in any detectable neural tissue in blood,
Thie embali-are detectable in pegular venous blood within 30 seconds of stunmng and will already
have passed inio and, possibly, through the lungs betore exsanguination s carmed out It s
noteworthy that the showers of embalic brain Ussue nclude many fragments of small size CHS Thsue,
which, in principle, are capable of passing through the palmonary capillary bed. Further studies are
planned to detect embol: i artenal blood and visoeral organs

These results confirrm that there s a nsk of embalic dissemination of brain tesue with the use of the
preumatically operated: air injection gun and, in addition, show that neurcembalism can also occur
with use of a comventional penetrating CBG followed by pithang in cattle, Penetrative captive bolt
dlevices, if apgplied correctly can pravide an effective stunnimg method that needs to be followed by a
procedure that results in the death of the animal [Daly, Gregory and Watton, 1987}, for example
exsanguination or pithing, Fithing, a comman praciice in 70 percant of abatioers in the United
Kingdom {Meat Hygeene Service, 19371, has been used by the industry fo protect operatree salely by
greatlly reducing the reflex kicking that takes place folimwing captive Bolt stunning. 1t is also commondy
claimed that pithing has welfare benefits as it prevents recovery in effectively stunned ammals. As a
resultof the BSE contamination fears, pithing &5 new banned in the whoée of the European Union,
Howsever, this mew han has implications for abattoir operators handling carcasses as well as for animal
el

When penetrating captee bolt stunning is used, the bolt trajectony cawses considerable damage. We
have, in & prelmirary investigation, examined braing of several cattle stunned with a penetrating
captive balt. We estimate that an average of 10 g of brain tisswe (out of a total of 450 g} can be
dislodged (unpublished resultsy. On the basis of these criteria, we have cabculated that betwesn 50 mg
and 500 mg of brain tssue should be sufficient for transmission of infection by the oral route,
Therefore, 10 g of distodged brain tssue may represent between 20 and 20 000 units of infectivity
{anil and Harbour, 2008}

In regard 1o sheep, althowgh there are no naturally occurning cases, the possible infection of sheep
with BSE = a cause for concern. Therefare, the use of alectrical stunning seems (o be the safer option
at pregent {(Anilefal, 20015

Hodrce: Anil and Austin, 2003,
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To determine whether penetrating captive bolt stunning of animalks can result in internal andfor
external microbial contamenation of meat, slaughter sheep were inoculated with marker orgamisms

(E. coll K12 or Ps. fluovescens) into the brain through the stun wound immediately after stunning by a
cartridge-operated, penelrative captive bolt gun {CBGL The marker organisms were detected in blood,
Iwer, lungs, spleen, lymph nodes, in deep muscle and on carcasses. When the gun that had been used
1o stun @ bram-inoculated animal was used 1o stun consecutivie, mitact sheep, the marker organisms
were found in blood of 30 percent and on the carcass surface of 40 percent consecutively stunned
animals, Cverall, the results from this study indicate that penetrative stunning of food animals can
carry risks of internal andfor external microbial contamination of edible tissues and crgans. Similar
results have baen obtained using the same markers im cattle (Daly ef al., personal communication).

These recent develaprments summanzed above could undoubledly have implications for public
health measures and animal welfare at slaughter. It is clear that there is a risk of contamination of
carcasses with CN5 tssue of 8 pneumatically operated CBG or & cartridge-operated CBG followed by
pithing s used. The ban on pithing should reduce the risk considerably. However, it is also possible
that penetrating CBGS alone could cause problems. The resulis of recent research on the spread of
central nervous tissue resulting from the use of different stunning devices are currenthy under
discussicn by the Ewrapean Commission (ECH and the United States Food and Drug Admanistration
{FDA), This &5 likely to lead 1o prohibition of the use of preumatically operated guns and penetrating
CBGs in cattle and sheep. Therefore, there is need to consider the options left and improvements to
be made,

First, non-penetrating guns offer a good alternative. However, the potential problems associated
with this type of gun should be resobved, such as the infrequent recovery before exsanguination.
second, the remowval of pithing & causing operative safety problems in some plants, especially, where
space is limited. &n alternative salution ta this problem & required. Third, electrical stunning should be
considered for stunning cattle, This system is used in three plants in the United Kingdom, However,
the high cost and some doubts about animal welfare associated with sometimes ineffective wse of this
method need looking into,

Source: Anil and Austin, 2003,

along much of its length. Obvicusly this may contamination was observed on carcasses
lead to potential dissemination of CNS material following the removal of the spinal column by
over the carcass and surrounding area, resulting  an experimental oval saw, which cuts out the
in possible contamination with the BSE infective  whole spinal column and dersal roet ganglia
agent. from the carcass prior to splitting. With furthe
Studies conducted by Helps ef al, (2002) have engineering development, this new technigue
shown the presence of CNS material on carcasses  should be capable of removing spinal cord wi

after splitting with a conventional band saw, minimal risk of contamination, Hot boning is
This contamination was still present after the ancther altermative method that is being
carcass had been washed or stearm vacuum: investigated to reduce contamination of the

cleaned. However, significanthy lass CMS carcass with CMS material.
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Summary

B Animals should be stunned before slaughter in arder 1o render them uncansclows, and hence
insensible to pain during slaughter.

B all stunning methods should;

= render the animal unconscious immediately and the state of unconsciousness should last wntil
death;

+ be verifiable in their effectiveness;

= he implemented by trained and competent operatives;

* be safe for the operatives;

* be implemented in such a way that they do cause contamination of the meat with any
hazards.

B Stunning methods that are currently emplayed include:

= glectrical stunning, which may be applied to the head only or 1o the head and body; the latter
causes cardiac arrest, and hence kills the animals;

« modified atmosphere stunning, which invalves the use of high concentration of gases such as
carbon dioxide, nitrogen or argon; the method may also be employed as a killimg method,;

= captive balt stunning; the method may be either concussive only or concussive and
penatrative — the animal does not wsually recover in the latter case, For each species:
- the correct gum calibre and cartridge strength should be used;
- the appropriate shooting position should be used;
-~ guns should be maintained in good working condition and stored safaly wihen not in use.

B Animals should be exsanguinated as soon as possible after stunning, especially if the stunning
methods allow the animals to recover.

W Sticking should be done with a clean knife that does not cause contamination of the meat.
B Thoracic sticking is recommended over neck sticking.

B Religious slaughter that does not include stunning should be carried out efficiently and
effectively, with consideration for the animals and operative’s welfare, as well a5 meat safety,

B In the light of the threat of transmissible spongiform encephalopathies (TSEs), there are ongaing
investigations for ways of averting possible contaminatian of the carcasses with CHNS material
during stunming, slaughter and carcass cutting.
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SECTION &
Post-mortem inspection

Post-mortermn inspection systems should include

o procedures and tests that are risk-based 1o the extent possible and
practicable;

s confirmation of proper stunning and bleeding,;

» availability of inspection as soon as 15 practicable after completion of
dressing;

» yisual inspection of the carcass and other relevant parts, including
nedible parts, as determined by the competent authority;

= palpation andfor incision of the carcass and other relevant parts,
including inedible parts, as determined by the competent authornty
according to a nsk-hased approach;

o additional palpation andfor incisions, as necessary 10 reach a
judgemant for an individual carcass and other relevant parts, and
under appropriate hygiene control;

o more detailed inspection of edible parts intended for human
consumption compared with inspection of those parts for indicator
purposes alone, as appropriate to the circumstances,

o systernatic, multiple incisions of lymph nodes where incision is
necessary,

= gther organoleptic inspection procedures, e.g. smell, touch;

o ywhere necessary, laboratory diagnostic and other tests carnied out by
the competent authority or by the establishment operator under
Instructicn,

= performance critena for the outcomes of organcleptic inspection;

» regulatory authority to slow or halt processing so as to allow
adequate post-mortem inspection at all times,

o removal of specified parts if required by the competent authority,
e.q. "specified risk materials” for BSE; and

s proper use and secure storage of equipment for health marking.

Sowrce: FADNYHD. 200d. Dratt code of hygienic practice for meat. In Report of the 10
Session of the Codexy Committes on Meat Hygiene, Alinorm 0442716, Rome (awailable at
fpcihp tao argicodesfalinormda/alod 16e. pdf)
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Diseases covered in this section
GENERAL PATHOLOGICAL CONDITIONS
Fever (pyrexia) 15
Septicasmia 15
Taxaemia 16
Pigmentation 16
Melanasis i)
Myocardial lipofuscinosis (brown atrophy of the hearl, xanthosis) 17
Congenital porphyria (osteohaemochromatosis, pink tooth) 17
Icterus (jaundice) 18
Haemarrhage and haematoma 20
Bruises 22
Abscesses 22
Emaciation 24
Oedema 25
Ermphoysserna 25
Tumaours or neoplasms 26
Calcification 27
Degeneration 28
Telangiectasis 28
Abnormal odours 29
Immaturity 29
Plant and chemical poisoning 3n
Spear grass penetration of sheep 30

SPECIFIC DISEASES

DISEASES CAUSED BY VIRUSES

Foot-and-mauth disease (FMD) 1
Rinderpest (RF) EY
Vesicular stomatitis (V) 3z
Malignant catarrhal fever (MCF) 32
Rabies 32
Lumpy skin disease 33
Bovine herpes dermophatic disease (BHD) EE]
Infectious bovine rhinotracheitis (IBR) i3
Bovine viral diarrhoea (BVD) 24
Bovine leukosis 34

DISEASE CAUSED BY PRIONS

Bovine spongiform encephalopathy (BSE, "mad cow disease"} 35
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DISEASES CAUSED BY RICKETTSIA AND MYCOPLASMA 5PF.

Heartwater (hydropericardium}
Contagious bovine pleuropneumaonia (CEPP)

DISEASES CAUSED BY BACTERIA

Blackguarter {blackleg)

Batulism

Malignant oedema

Tuberculoss

Johne's disease (bovine paratuberculosis)
Leptospirasis

Brucellosis {contagious abortion, Bang's disease)
Anthras

Salmenelloss in bovines

Haemorrhagic septicaemia

Calf diphtheria

Actinobacillosis

Actinomycosis [Mlumpy jaw")

Pyelonephritis (contagious bovine pyelonephritis)
Metritis

hAastitis

Endacarditis

Traumatic reticuloperitonitis (TRP, hardware disease, traumatic gastritis,
traumatic reticulitis)

PARASITIC DISEASES

Diseases caused by helminths

Lurgwarms

Fascioliasis

Cesophagostamiasis (pimply gut, nodular warms)
Cysticercosis

Hydatid disease {hydatidosis, echinocooosis)
Onchocercasis

Diseases caused by protozoa

Trypanosarmiasis

Theilericsis (East Coast fever)

Besnoitiosis

anaplasmaosis (gall sickness)

Babesicsis (piroplasmosis, Texas fever, red water fever, tick fever)
sarcocystosis (sarcosporidiosis)

Diseases caused by arthropod parasites
Hypoderma baovis infestation
SCrEmOrIm iy iass
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INTRODUCTION

Past-maortem inspection of carcasses s part of the
wider process of screening animals and meat for
fitrvzss faor human consumption, & process that
includes on-farm monitoring, ante-marbam
inspection and HACCR implementation in
abattairs.

Lately, there has been a widespread
recognition that traditional meat inspection
protocals, invalving detailed inspection of
tissues, particularly lymph nodes, through
multiple incision and palpation, are not
niecessarily universally appropriate and they may
in fact introduce or spread contamination. In
parts of the waorld wihere particular zoonatic
diseases that produce gross pathological
manifestations have been eradicated or are
controlled to the point where cocurrence is a
rare svent, the major hazard in meat is
microbiological (Escherichia coli in beef,
Salmonella in beef and pork; Yersinia in pork)
and traditicnal inspection methods will not
detect this. For these microbiological hazards, a
risk-based approach to post-mortem meat
inspection may be deemed more appropriate,

However, in areas whera diseases such as
tuberculesis or erysipelas and parasitic
infestations such as Cysticercus bowis and
fascicliasn are prevalent, incision and palpation
are the best means of revealing the disease, In
other words, the general rule i that the type of
inspection must reflect local disease risk.

Further changes to the inspecticn process for
cattle and sheap have been required since the
recognition of a risk to human health posed by
tramsmissible spongiform encephalopathies
(TSEs), primarily bovine spongiform
encephalopathy (BSE)L. It s now imperative 1o
remove from the edible carcass known tissues or
crgans that carry the highest risk of infectivity in
a BSE-infected animal and to check that their
remowval has been complete, In addition, the
mears of reducing the risk of carcass
contamination by brain and spinal cord (the
highest risk argans), arising during slaughter and
dressing procedures, are being identified as
research investigations procesd. Unfartunately,
TSEs do not manifest as gross pathological
lesions, and cannat be detected an post-martem
meat inspection alone. The risk is minimized by
remaoving suspect animals at ante-mortem
inggaectian, and by removing the high-risk tissues.

The aims of post-mortam inspection ara to
ensure that the meat produced is whaolesome,
diease-free, and will pose no risk 1o human
health. The decision as to whether meat is fit for
consumption or not will utilize many skills of
observation and evaluation, and should take
inta consideration the results of ante-mortem
inspection, as well as any available information
on the disease history of the herd or region of
arigin of the animals.

GEMNERAL PRINCIPLES

= Post-mortermn inspection should be carried
out without delay after dressing of the
carcass is complete. Some lesions may fade
with time. Conversely, it should be
possible to set suspect carcasses aside for re-
inspection later, as some lesions will intensify
with time.

+ Apart from skin (plus sheep™s and goat’s
heads, and the penis from all species, where
these organs are nat intended for human
consumption), no part of the animal should
be removed fram the premises until post-
mortem imspecticn is completed and any
samples required for further testing have
been obtained.

+ |f blood is collected for human consumption,
it is subject 1o inspection and subsequent
passing as fit or untit in the same way as
edible meat and offal, Where blood or offal
from several animals is callected in the same
container, the batch must be rejected if any
single animal is untit. Conversely. if batched
blood shows a condition requiring rejection
of a carcass, all carcasses donating the
batched bloed are rejected.

= |t is essential that correlation of a carcass with
its separated offal be maintainad wntil
inspection is finished because the result of
imspection of either carcass or offal will have
implications for the action required to be
taken an the cther part. An effective
labelling system is thus required for both
carcasses and affal,

= Parts that contain lesions (e.g. abscesses,
inflamed hymph nodes, opsts), exhibit a
condition deemed inappropriate in edible
meat, or present evidence of adulteratian
must be detained and labelled as such, until
further inspection is completad.
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* Parts found to be unfit for human
comsumption must be labelled as such,

» Clear marking of carcasses passed as fit for
hurmam consumption must follow immediatelby
after the completion of inspection. The mark
miust be clearly visible and unambiguous
{e.g. in the Eurapean Union [EU] the "health
mark"}; unfit carcasses are not marked in this
wiay, Where TSE testing 5 undertaken, the
health mark must not be applied until the
test result is known,

= Some localized conditions (abscess, arthritis,
bruising, contamination} may require partial
rejection of a carcass or organ, with only the
affected part and tissue in the immediate
vichnity being separated and classed as unfit.

» Many conditions exhibit a range of severity
ranglng from localized to general, acute to
chronic, and there is a corresponding range
of measures that apply 1o address the health
risk. For example, arthritis can be mild with
little damage to the cartilaginous surfaces,
non-saptic and limited to one joint, which can
then be passed as fit for consumption. Or,
passing thraugh many intermediate stages, it
can be severs and saptic, with abscesses
around several joints and thus requiring
rejaction of the whole carcass. Decisions on
rejection have to be made on a case-by-case
basis, after assessing the significance of the
findings.

Post-rmartem inspection should provide
necessary infarmation for the saentific
evaluation of pathological lesions pertinent to
the whalesomeness of meat.

Professional and technical knowledge must be
fully utilized @n:

» viewing, incision, palpation and olfaction
tachmiques;

» classifying lesions inte one of two major
categories — acute or chromic;

v etabslishing whether the condition is
lacalized or generalized, and thea
extent of systemic changes in other organs
of tissues,

» determining the significance of primary and
systemic pathological lesions and their
relevance 1o major argans and systems,
particularly the liver, kidneys, heart, spleen
ard hemiphatic systerm;

+ coordinating all the components of ante-
martem and post-mortem findings to make a
final diagnosis;

= submitting the samples to the laboratory for
diagnestic support, if the abatioir has helding
and refrigeration facilities for carcasses under

detention.

TRADITIONAL INSPECTION
PROCEDURES AND ASSESSMENTS

Post-mortem inspection will utilize many body
senses, including sight, smell and touch. Incision
into organs and lymph nodes will allow more
detailed inspection of these parts. First, a
general visual inspection of the carcass, affal
and, where appropriate, blood, should be made
1o detect brulsing, cedema, arthritis, condition
of peritoneum and pleura and any swelling or
abnormality, Other procedures are species-
andlor age-determined.

Bovines six weeks old or older

¢ Head. Detailed examination of lymph nodes
by incision is needed, the nodes being the
submaxillary, retropharyngeal and parotid.
The cheek muscles are inspected using deep
incisions: two parallel incisions are made in
the masseter muscle and a single longitudinal
incision im the pterygoid muscle. The maouth
and tongue are visually inspected and the
tongue is also palpated.

* Lungs and trachea. If the lungs are intended
fror human consumption, incision is additional
to visual and palpation inspection required for
lungs generalky. The trachea and bronchi are
opened by knife and the lower ends of the
suspended lungs are incised. The bronchial and
mediastinal lymph nodes are incised,

» Heart and pericardium. Following viswal
examination of the heart and pericardium,
the farmer is incised down its long axis,
cutting through the interventricular septum
to expose the ventricular chambers,

& Liver. & combination of visual and palpation
inspection procedures to include the hepatic
and pancreatic lymph nodes. Incision of the
caudate lobe of the liver is also required to
expose the bile ducts. The presence of
fascialiasis lesions should alsa be checked,

= Alimentary tract. Visual inspection of the
tract and mesentery sccompanied by
palpation of the gastric and mesentaric lymph
nedes and incision if deemed necessary.

+ Spleen, Visualpalpation.
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* Kidneys, Visual and detailed examination of
renal lymph nodes if necessary.

+ Diaphragm, Visual inspection.

= Genital organs. Visual inspection.

+ Ldder, If intended for human consumption,
each half is incised by a deep cut extending
to the lactifercus sinuses and the lymph
nodes are incised, Otherwise, visual inspection
and axamination of the lymph nades through
palpation,

Bovines less than six weeks old
« A for older cattle, except for the fallowing
inspections, which are not necessary;
= head: submaxillary and parctid lymph
nodes, masseter rmuscle;
- liwer: bile ducts and pancreatic lymph
nedes,
= Additional itemns are:
- umbilicus: viswal inspection, and palpation,
incision if deemed necessary;
- joints; visual and palpatian, incision ta
examine synowvial fluid if deemed necessary.

Pigs
= Similar to adult cattle, except for the
fallowing inspections, which are nat
Mecessany:
= head: only the submaxillary lymph node is
ingpected,

= liwer: no bile duct incisiorn;

= udder: visual inspection and ingision af
supramammary lymph nodes in sows.

* A5 in young cattle, the umbilicus and joints of
young pigs are inspected visually and by
palpation and, if thought necessary, by
incision.

Sheep and goats

= Inspection of small ruminants is less detailed
than far cattle and pigs, The following
procedures are generally required:

- head: if destined far human cansumption,
the throat, mouth, tongue,
retropharyngeal and parctid lymph nodes
are exarmined;

— lungs: examine for parasites, particularly
rermatade warms and hydatid cysts;

- carcass: palpate to detect inoculation
abscesies,

— heart: incise lengthways;

= wumbilicus: (young animals) wisual
inspection and incision where necessary,

7

- oints: {young animals) visual inspection
and incision wheare necessary.

RISK-BASED INSPECTION
PROCEDURES

In certain circumstances, the competent
authority may allow the use of a risk-based
system of inspection instead of the traditional
inspection procedures outlined above, In
traditicnal systems, each individual animal is
fully inspected, whereas a risk-based
systern may allow random full inspection of a
proportion of the animals presented for
claughter. For a risk-hased system to ensure
whaolesomeness of meat, the animals presented
must be uniform, slavghter-generation (ie,
youngl animals, of knowen health status. Older,
cull animals would not be acceptable inosuch a
systemn, as they carry a high risk of carrying
diseases and pathogens

To fulfil the requirement of known health
statws, an integrated rearing system would ba
needed, so that the disease history and
management details of the herdflock are
krowm to the official carrying out meat
inspection, incleding results of previous post-
martem inspections, From this information, the
efficial would be able to make a judgement on
the risk posed by the animals presented, and
madify the post-mortem inspectian regime
accordingly. Therefore, if the risk were
mii:r-i:iljil:lli::-gii:al unl'y; minimizing Cross-
contamination and preventing fasecal
contamination would be the pricrity, so the
inspection would be predominantly visual,
However, it the risks were pathological, there
weoild be a case for returning to traditional
meat inspection procedures to allow remaoval of
higherisk tisswes and carcasses

CARCASS JUDGEMENT

Trimrming or condemnation may invohe;

* any portion of a carcass or a carcass that is
abnormal or diseased;

= any portion of a carcass or a carcass affected
with a condition that may present a hazard to
human health;

= any portion of a carcass or a carcass that may
ke repulsive to the consumer,
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Localized versus generalized conditions
It is important to differentiate between a
localized and a generalized condition in the
Judgement of an anmimal carcass, In a localized
condition, a lesicn is restricted by the animal
defence mechanisms 1o & certain area or organ,
Systemic changes asseciated with a localized
condition may also oocur, e.g. jaundice caused by
lver infection or toxaemia following pyometra
{abscess in the uterus).

In & generalized condition, the animal's
defence mechanisms are unable to stop the
spread of the disease process by way of the
circulatory or lymphatic systems. The lymph
nodes of the carcass should be examined if
pathalogical lesions are generalized.

some of the signs of a generalized disease are:

= generalized inflammation of lymph nodes,
including the lymph nodes of the head, viscera
andiior the ymph nodes of the carcass;

= inflammation of joints;

= |lesions in different organs including liver,
spleen, kidneys and heart;

* the presence of multiple abscesses in different
porticns of the carcass, including the spine of
ruminants.

Generalized lesions usuwally require more severe
judgement than localized lesions.

Acute versus chronic conditions

Acute conditions

An acute condition implies that a lesion has
developed over a period of some days, whereas
a chromic condition implies the development of

Tissue

Lyfriph nodies

Wlusoie,

mchiding hear, tongue,

chipik muscles

Lungs

Liver

Eidney

Inspaction Examples of
technigue abnormality
Wikl Erilargernent
Falpation Haemosrhage
Inci=ian Mlacpas
Calcification
Wisual Bruising
Falpation Afscpas
Incisan Lyst
Fale discoloration
Petechial hasmarrhages
{blood splash)
Wl Prssurnciiss
Palpation Ahsopss
Iscigiamn Cysn
visual Ahsoess
Palpation Svwedlireg
Inecisicin Liver flukes
Yisual sk
Falpation Petechial haemarmhages
Ingision Puss

Examples of possibie Judgement
COLISES

Loca indectin Lacal mfections =
eq mastitis, fioot axamne and tnm
aber gy affected part

Systemic disease
e uberculoshs, swing

Systemic disease - reject
for human oonsumgEiion,

fever corsider arimal health
risks

Trauma Bruises = trim, consider

Infection weelfare

Tapewsnrmn Infactions - tnim, judge

CINCAEE DN menis
Tapewarm — trim, check

Frotozoal infesiation

for others, i

genefalized, rajact

Protouma = reject
Infecrion Check for generahized
Tubercubasis dizzase and pudge
TagIBaasee I CArCASS Bocandingly
Infection Reject Inser, check for

Systamic iliness
Fluki infestation

signs of systemic disease
and pidge carcas
accordinghy

Hydrarephrods
Systemic ifness

Hydronephinasis = check
carcass for abnoomal

g, Swine feer, odour, jwdge

predonsghinitls accordingly, neject
kidrey
Pyelanephritisf

petechiss — check for
systemi disease, jucoe
accondingly, consider
animal heafth risks
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lesicons over a pericd of some weeks, months or
years. A subacute condition refers 1o a time
pericd between an acute and a chronic
condition

The acute stage s manifested by inflammation

of different organs or tissues, enlarged
haernarthagic lymph nodes and aften by
petechial haemorrhage of the mucosal and
seraus membranes and different organs, such as
heart, kidney and liver. An acute stage parallals
with the generalized disease comples,

when an acute Infection tends to overcame the
animal’s immune system and becomes
generalized.

Each case showing systemic lesions should be
assessed individueally taking Into account the
significance that these lesions hawve for major
organ systems, especially the liver, kidneys,
heart, spleen and lymphatic system, as well as
the general condition of the carcass,

Chronic conditions
In a chromic condition, inflammation associated
with comgestion is replaced by adhesions,

FIGURE 8.1 Head inspection

Mo

R#traphargrgeal {1}, paretid (28 and subemaxillany (3] Bargh ey are viewpiad
ard incised by multiple incisions and slicing

Sawrce: O Herenda, Canada.
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necrotic and fibrotic tissue ar abscesses. The
judgerment in the chronic stage is less severe and
frequently the removal of affected portions is
required, without the condemnation of the
carcass. However, judgement on the animal or
carcass tends to be more complicated in
subchronic and sometimes in peracute stages, If
generalized necrotic tissue is associated with
praviaus infection, the carcass must be
cendemned.

GUIDELINES FOR MINIMUM
POST-MORTEM INSPECTION

REQUIREMENTS'

Heads

General

View external surfaces. For cattle, horses, pigs
and gamse view the cral and nasal cavities

Lymph nodes (Figure 8.1)
Submaxzillary, parotid and retropharyngeal; views
and incise.’

Tongue
Wiew and palpate,” View anly in calves up ta six
weeeks of age.

Other

Cattle

Except in calves up to six weeks of age, the
cesophagus of all cattle and calves should be
separated from its attachmeant 1o the trachea
and viewed. As part of inspection of all cattle
and calves aver the age of six weeks far
Cysticercus bows, the muscles of mastication
should be vieweed and one ar more linear
incisions made parallel to the lower jaw into the
extermal and internal muscles of mastication; in
addition ane incision into Muscwlus triceps
brachii, 5 cm behind the elbow, should be made.

! These are guidelines for inspection requirements; the inspection can ke made more intensive or less intensive

depending on the cuttame of the examination.

! “Incise® means to incise by multiple ingisions or slicing

! "Palpate” means 1o view and palpate.
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Harses incision across the diaphragmatic lobes. For
The head should be split lengthwise in the horses and cattle, the larynx, trackea and mai
medial line and the nasal septum removed and bromchi should be ocpened along their langth,
examined in all horses that are from areas Lymph nodes, Bronchial {tracheobronchial}
where glanders is endemic, and mediastinal: incise. View only in calves
to six weeks of age.
Pigs
Where there is a risk of Cpsticercus cellwlosae Heart (Photo §.2)
being present, the outer muscles of mastication,  Wiew after the remaoval of the pericardium,
the abdominal and diaphragmatic muscles and
the raot of the tongue of all pigs should be Carttle
incised and the blade of the tongue viewed and  The heart of all cattle and calves over the age
palpated. six weeks should be inspected for Cysticercus
howis either by making one or more incisions
Gamae from base to apex or by everting the heart an
Inspection cuts for tapeaworm oysts are not making shallow incisions that enable the card
niecessary, as these cysts are generally not valhves and muscle tissue to be inspected; this
infective far humans, inspection of the heart should also be
undertaken in calves up to six weeks of age tt
Viscera are fram areas where C. bowis i5 endemic,
Lungs (Figure 8.2 and Photo 8.1)
View and palpate. Except in sheep and goats,
the bronchi should be opened up by a transverse
PHOTC B.1
Ling inspaction in
burffalo: opes
trachea and
ineised bradchial
and mediastinal

fymph nodes

PHOTO 8.2

Heart inspection: langthwite incsions [minimum o
fram base to apex inte the heart musches; observe .
surfaces

I AIRANTA Cahdld

Bronchasl left (93 and right (23 ard mediastinal {3) lmph nades are sigved and
Incisied
Sourre: D, Hererda, Canada.

FHOTO B.3

Sromach and spleen inspection:
wiewing of rumen and wiewrng and palpation
of splean



FHCTO B.4
Yiewing of
FLER, Feffeuinm,
amaswm and
abomasum
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Figs

The heart of all plgs derived from areas where
there is a risk of C cellwlosae being present
should be opened up and the deep ingision
made into the septum.

Liver (Figure §.3)

View and palpate entire surface (both sides)
View the gall bladder, For cattle over six weeks
of age, incise as deemed appropriate to detect
liver flukes. Open large bile ducts. For sheep,
pigs and game, incise as deemed appropriate for
parasites.

Lymph noges. Portal (hepatic), view and incise.

Spleen (Photo 8.3)
Palpate.

Gastro-intestinal tract (Photos 8.4 and 8.5)
View (only, in calves up to six weeks of age).
Mesenteric lymph nodes, view only in calves up
o six weeks of age, View and incise if any lesions
veere abserved in the submaxillary lymph nodes,

Kidneys
View after enucleation. In grey and white
harses, incise.

Urerus (adults)
Wiew,

Carcass

General

Examine carcasses {including musculature,
exposed bonas, joints, tendon sheaths, ate) to
determine any signs of disease or defect,
Attention should be paid to bodily condition,
efficiency of bleeding, calour, condition of
serous membranes (pleura and peritonewm),
cleanliness and the presence of any unusual
adours,
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FIGURE 8 3 Liver inspection

Incised partal hepaticl lymph nedes (1) and cpened
lavge Bilg duct {25

Sonce’ O, Hpwenifa, Carstda

Lymph nodes

The main carcass lymph nodes — being the

precrural, popliteal, anal, superficial inguinal,

Hchiatic, imternal and external iliac, lumbar,

renal, sternal, prepectoral, prescapular and

atlantal nodes, as well as the lymph nodes of

the head and viscera - should be incised and

examined in all animals in which systemic or

generalized disease is suspected, in all animals

positive toa diagrostic test for tuberculosis and

in all animals in which lesions suggestive of

tuberculosis are found at post-mortem

inspection, In all ather animals the following

examination technigues should be uwed for

specific lymph nodes:

= superficial inguinal imale) (Fhoto 8.6) -
palpate;

= supramarmmary (female) - palpate and incise
when udder is or has been in lactation, or in
the case of mastitis;

= gxternal and internal iliac (Photos 8.6 and
8.7) = palpate iliac nodes in pigs

s prepectoral (Photo 8.8) - palpate;

e popliteal (Phota B.9) - palpate (only
sheepfgoats and gamefantelopeal;

# renal (Figure B.4) = palpate {catthe, horses,
pigs) ar incise if disease s suspected;

v prescapular (Photo 8.10) and prefemaoral -
palpate {only sheep and goats).
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PHOTO B
Superficral
fnguinal and
internal and
wxtarmal Nac
Iymph rodes in a
pig: wirwed and
palpated an
routine post-
mrtem
examination
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Other

The muscles and the lymph nodes (lymphonadi
sub-rhomboidei) beneath cne of the two
scapular cartilages of all grey or white horses
should be examined for melanosis after
lopsening the attachment of one shoulder.

SUPERVISION OF
HYGIENIC DRESSING
OF CARCASSES

During dressing the carcass is exposed 1o
contamination fram:
= the abatter environment, ingluding
implaments used and the hands of the
operators: a variety of bacteria, fungi and
yveasts are present in the abattolr
envircnment. Studies in abattoirs
indicate that Safmanella counts in the
implements used may vary from 0-270
per cm® or more in each implement,
depending on their regular cleaning and
sanitation, the scahbards having the
highest numbers;
= the hides of the animals: hides are heavily
contaminated parts and can reach up to
3 1 10 bacterna pér om’ of more,

PHOTO RS

Viewing and incision of the mesenberic lymph moeo
In thiz case an incirion was performed to demonst
the mesenteric [ymph nodes chain

PHOTC 8.7

Medial view of the hindguarter: superficial inguin,
internal and axternal illac and lumbar lpmph nooe
are paipated and inclsad in systemic or generalize,
disease



FHOTC 5.8
Medial view af
the forequarter

with infevrcastal,
sugrasternal,
presternal and
prepectaral fymph
nodes: presternal
and prepectaral
Iymph nodes are
Incized

FIGLRE B 4 Medial view of carcass with

sChiansL

Sowroe” D, Haramda, Cananks
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PHOTO 89
Fapiiteal iymph nodes in 4 pig: these nodes ane
incised if a systemic or general disease is suspectod

relevant lymph nodes

h==y |
élli ‘:-:;:h' II,'I__._;___- superficial mguinal
-

-—i___::_ T external iliat

T nternal iliac

lenwenr carvical
[pregectoral)

I PHOTO 850
\\' Lateral wiow of the carcass: precrural and prescapular

carvical
lymph modles are feclsed in systemic or generalized

disease
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= the stomach and gastro-intestinal contents:

gastro-intestinal contents have the heaviest
lTead of micra-argansms, Fasces contain up

hide does not come into contact with the
carcass meat;
the viscera are not accidentally opened

1o 9.0 x 10 bacteria per gram, and variouws during the dressing procedures or during
numbers of yeast and mould. The ruminal avisceration.
contents have anly slightly laower numbers If & carcass or part is contaminated with faeces
of micro-organisms. or visceral comtents, such areas should be
Therefare, during meat inspection it is an trimmed off, The cpened viscera should be
important duty of the inspecting officer to separated from the rest of the carcass as quickly
erisure that: a5 possible,

* the implements used during slaughtering, The introduction of a Hazard Analysis and
dressing and meat inspection are well Critical Control Point (HACZCP) concept can be
sanitized periodically, or whenever they are  helpful to maintain high standards of slaughter
likaly to be contaminated, and drassing hygiena based on an assassment of

+ during cutting into the hide and exposure the risks to human and animal health,
of the carcass, the external surface of the
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GENERAL PATHOLOGICAL CONDITIONS

For & full description of the conditions and more infermation on anfe-martem findings, differential
diagnosis and judgement refer to Section 6.

Fever (pyrexia)

Post-mortemn findings:

= rigor mortis;

= putrefaction)

= congestion of subcutaneous blood vessels and
antire carcass,

* anlarged lymph nodes;

 ayigdence of cloudy swelling of liver, hear and
kidneys.

Septicaemia

Post-martem findings:

+ enlarged oedematous or haemarrhagic lymph
nodes;

* degenerative changes in parenchyrmatous
crgans (liver, heart and kidneys);

+ congestion and petechial or ecchymotic
haemorrhages in kidney, heart surface,
muceus and serows membranes, connective
tissue and panniculus adiposis;

= splenomegaly;

= inadeguately bled-out carcass as a resullt of
high fever;

= blood-stained serous exudate in abdominal
andlor thoracic cavities;

= anaemia resulting from bone marrow
depression and icterus may also be present,

fudgement:

Carcass is condemned if fever syndrome is
associated with presence of bactenia or bacterial
toxins in the blocd andfor findings of druegs ano
antimicrabial substances,

If typical signs of fevered carcass are not seen,
the carcass should be held for 24 hours after
slasghter and re-examined. Im the case of mild
fevered syndrome detected first on post-maortem
inspection, the carcass may be conditionally
approved with heat treatment providing that
bacteriofegical and chemical tests are negative,

One or more lesicns may be absent. However,
if ane significant lesion is present, such as
gemeralized acute lymphadenitis, the carcass
must be condemned. All gross lesions in the
carcass and crgans must be considered before
the animal is judged septicaemic, Septicaemia is
found in many infectious diseasas including
acute forms of salmaonellosis, leptospirasis, swine
arysipelas, hog cholera and in anthrax in cattle.

Judgement:

The animals, animal carcasses, offal and other
detached portions of animals affected with
septicaemia are condemned. In borderfine cases
bacteriological examination should be carried
out wharever possible.
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Toxaemia

Post-mortem findings:

= haemorrhage in argans;

# pormal or enlarged and oedematous lymph
nodes (not hyperplastic as in septicaamial;

+ areas of tissue necrosis;

= pmphysema in cattle;

+ rarely, degenerative changes of
parenchymatous organs (heart, liver and
kidneys}.

Pigmentation

Pigments are classified as exogenows and
-E'I"I'Iﬂ-:?:lEIE'I"H.'.I-US- Exogenaus pigments are
synthesized outside the body and endogenous
within the body itself. Pigments are caloured
substances that accumulate in the body cells
during the mormal physiological process and
abnarmally in certain tumours and conditions.
They have different origins, biological
significance and chemical composition

I anthracesis, carbon particles are found as a
black pigment in tissues. This condition is seen as
black pigment of the lungs and correspanding
lymph nodes in animals raised in urban areas.
The lungs affected with anthracosis are
condemned and the carcass s approved,

The carotencid pigments arg exogenaus
pigrments, greenish-yellow in colour, which
consist af carotene A, caratens B, amd
zanthaphyll. They are important in meat
imspection because they cause yellowish
discoloration in the fat and muscles of (lersey
and Guernsey) cattle. Carotenaid pigments
shiould be differentiated from bile pigments in
icterus. The bovine liver affected with this
condition is enlarged and shows a bright yvellow
colour. Such a liver is condemned with the
rationale that the affected liver demanstrates
some toxic changes, as damaged liver cells
cannol metabolize caratene. Liver carotanosis
must be differentiated from pale livers in
advanced pregnancy.

The endogenous pigments, except for melanin
and lipofuscin, are derivates of haemaoglobin.

Judgement:

If there is evidence of septicaemia or toxaen
the carcass and the viscera should bhe
condemned and the implements used durinc
inspection and the hands and arms of the
inspector shiould be washed and disinfected.
primary lesions causing septicagmia ar toxas
including metritis, mastitls, pericarditis and
entaritis should be observed and recorded a
cawses of condemnation,

Melanosis

Melanosis is an accumulation of melanin in
varigus organs incleding the kidneys, heart,
lungs and liver (Photo 811}, and other locati
such as brain membranes, spinal cord,
conmective tissue and pericstewn. Melanin s
endogenous brown-black pigment randomly
distributed in tissue. In grey and white horse

PROTO .61
Kelanin deposits in sheep wscera



Postmortem imEpechion
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PHOTO 812
Myecardial ipeluscinesis
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FHOTO 813

Osteahaemechromatos showing redaish-brown
pigmentation of ribs and vertebrae in a six-
manth-old calf

D Al N, oDl

FHOTO B 14

Jzundice of an aped cow aused by lver disease:
note yellow discoloration of body faf, Jungs, keart
and kidneys

this pigment is found under the shoulder,
axillary area and gamentum nuchae. Melanin is
alsa found in lymph nedes, pig skin and belly fat
or mammary tissue in female pigs. This condition
iz called “saedy belly" ar “seedy cut” since the
black colour in the mammary tissue resembles
round, black seeds, The melanatic tissue in pigs
showes a tendency towards neoplasia. Melamnin
deposits in the oesophagus and adrenal

glands in older sheep are a common finding on
post-mortem examination. Multifocal

deposits of melanin in the liver of a calf are
kmown as Melanosis macwlasa. It is commeon in
calves and it usually disappears after the first
year of age.

Judgement:

Carcasses showing extensive melancsis are
condemned. If the condition is localized, only
the affected organ or part of the carcass needs
to be condemned.

Differential diagnosis:
Haemarrhage, melanoma, distomatosis {liver
flukes),

Myocardial lipofuscinosis (brown atrophy of
the heart, xanthosis)

Xanthasis [“wear-and-tear”) pigment is a brown
pigmentation of skeletal and heart muscles of
cattle (Photo 8.12). The condition is sean in ald
animals such as "cull dairy cows™ and in some
chronic wasting dissases. It is prevalent in
Ayrshire cows and approximately 28 percent of
normal Ayrshire cows have this pigment in
skeletal and heart muscles. Xanthosis is not
dependent on the age of animals in this breed,

Congenital porphyria
fosteohaemochromatosis, pink toath)
Porphyria is the accumulation of plant or
endagenous parphyring in the blood resulting in
tizsue pigmentation and photosensitization. This
is & hereditary disease and is observed in cattle,
swine and sheep, In porphyric cattle, exposure
to light will initiate the development of
photodynamic dermatitis. In swine,
photodynamic dermatitis does not acour,

The disease s also known as
ostechaemochraomatosic, due to a reddish-brown
bane pigmentation [Phote 813}, and "pink
tooth* because of a brownish-pink discoloration
of teeth.
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FHOTO B 1%

Yellow discoloration of plg viscera and cancass caused
by cirrhosis of the liver

FIGLURE & 5 Classification of jaundice
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Judgement:

& carcass showing extensive xanthosis is
condemned, 1T the conditlon is lacalized, only
the affected organ or part of the carcass needs
to be condemned. The head and bones of a
carcass affected with osteahaemachromatosis
are condemned. The bones are "boned owt” and
the remaining muscles are approved. If the
conditicn is generalized, the carcass is
cendermned

feterus (Jaundice)
lcterus i the result of an abnormal accumulation
of bile pigment, bilirubin or of hagmoglebin in
the blagd, Yeliow pigmentation is observed in
the skin, internal organs {Fhotos 8.14 and 8.15),
sclerae (the white of the aye], tendons,
1,'.3:r|;-|..=|g{‘=, Arferaes, oIt ‘_.Llrfa::&ﬁ, &N, PClerus 15 a
clinical sign of a faulty liver or of bile duct
malfunction, but it may be alsa caused by
dizeases in which the liver is not impaired, such
as haemaolytic crisis caused by blood parasites of
Babesia spp.

Jaundice is divided into three main categories
|_F||:|urE: B.5)
* pre-hepatic jaundice (haemalytic icterus);
= hepatic jaundice (toxic icterus)
¢ post-hepatic jaundice (obstructive icterus).

Pre-hepatic jaundice

Pre-hepatic jaundice occurs tollowing excessive
dastruction of red blood cells, Tick-borme
diseases such as Gabesia owvis and anaplasmaosis
cause this type of icterus, which is one of the
main causes of carcass condemnation in
southern Africa due to prevalence of these
parasites. Ovarproduced blood pigment, which
cannot be metabolized in the liver, bullds up in
the blood (haemaoglobinaemia). It is eacreted by
the kidneys inta the urine (haemogloblnurial.
Normal urime colour changes and becames
bright red to dark red.

Hepatic jaundice
Hepatic jaundice ocours due to direct damage to
liver cells as seen in liver cirrhosis (Phato 8.15),
systemnic infections, and in chemical and plant
pzisoning. In sheep, jaundice may have been
caused by phytogenic chronic copper poiscning.
Liver function s impaired and the liver 15
unable to secrete bile pigments. Obstructive
jaundice occurs when the drainage of the bile
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pigment bilirukin s blocked from entry into the
imtestine. This usually ocours due to the
abstruction of the hepatic dwcts by a tumour, by
parasites such as flukes or by gall stanes,
Obstruction may also ocour due to an
inflammation of the bile ducts, In hogs, mature
ascarides may coclude the bile ducts.

Judgement:
Animals suspected to have icterus should be

treated as “suspects” on ante-moriem
examination. On post-mortem examination, the
carcass and viscera with haemaolytic, toxic icheras
and ocbhstructive icterus are condemned. Less
severe cases are kept in the chiller for 24 hours,
Upon re-examinaticn, the carcass may be
approved or condemned depending on the
absence or presence of pigment in the tissue, If
the chstructive icterus disappears after 24 hours,
the carcass and viscera can be passed for human
conmsumption,

& simple laboratory test will help to make an
abjective test for bile pigment icterus. Two drops
of serum are mixed on a white tile with teo
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drops of Fouchets agent [see below). &
blue/grean precipitate is positive for bile icternus.

Fouchets Reagent Trichloroacetic acid 25 gm_
FeCly (10% mly!igpl__ B o __m mil
Cristilled water 103 ml
Differential diagnosis;

Yellow fat in animals with heawy maize rations,
nutritional panniculitis fyellow fat disease,
steatitis) and yellow fat seen in extensive
bruises. In yellow fat disease, the fat has a rancid
cdour and flavour upon cooking.

Ta differentiate icterus from the normal colour
of fat of certain breeds, the sclera, intima of the
blood vessels, bone cartilage, liver, connective
tissue and renal pelvis should be examined. It
vellowr discoloration is not noted in these tissues,
icterus ks not present.

lcterus shauld not be confused with yellow fat
disease in hogs fed predominantly on fish by-
products ar by the yellowish appearance of
tissue caused by breed characteristics or
nutritional factors,
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Haemorrhage and haematoma

PHOTO 816
Fractured bone and musce hasmmorrhage
in a market hog

D il PATLE, | LN

Haemorrhage is seen at slaughter in warious
Argans, muoous and serous mermbranes, skin
subcutaneous tissde and mwscles, 1t may be
caused by trauma, acute infectious diseasas ¢
seplicaemia,

In pig muscles, haesmorrhage is frequently
associated with fractures (Photo B 16), Petec)
haemaorrhage s noted as timy focl 1-2 mm in
diameter. Ecchymotic haemorrhage (Photo 8
is larges, being up 1o 2-3 omoin size, Paintbry
haemarrhage includes extensive streaking w
haemarrhage. Haemorrhage 15 also associate
with vitamin C deficiencies, a sudden increas
blood pressure with weakened blood vessels
and improper electric current stunning in pic
and sheep, Lengthy transportation, exposure
stress before slaughter, hat weather and
excitement are some of the ather factors the
contribute to muscle haemarrhage,

In haemorrhage caused by improper stunn
there may be a delay between stunning and
sticking of the animal. The electrical current
used in stunning causes cardiac muscle
stirmulation and vaseconstriction of blood
vessels. This might induce a rapid rise in bloc
pressure leading to haemearrhages in the org
and muscle (so-called “blood splashing”).

The stunning of animals by a mechanical b
ta the head i still practised with sheep and |
significant cause of haemorrhage in organs,
particularly the lungs and heart. The blow tc
head will initiate a rise in blood pressure, Th

PHOTO BT

Ecchjmatic
haemarrhage in
the tongue muscle
of a cow
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normal arterial blood pressure in sheep s
120-145 mm Hg. This may rise to 280 mm Hg or
over in a stunred animal. The heart rate will be
increased. Immediate bleeding with the fast
blood flow from the cut vessels could prevent
this type of haemorrhage in sheep

Agaonal hasmorrhage {due to rupture of
capillaries) is caused by laboured breathing and
contraction of musculature during violent death.

& lump formed from a Blocd cot in tissues or
orgams is called a haematoma. Haematomas vary
in size and may be over Tm in diameter (Photo
8.18). They are associated with trauma or a
clotting defect, Haematoma of the spleen

PHOTO 8148
Hapmatoma in the
abdominal wall of

F B
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{Phato 8.19) may be associated with head
butting by horned animals.

Judgement:

A carcass is approved if the haemaorrhage is
miner 0 extent and is due 1o physical causes,
The affected tissue is condemned, A carcass
aftected with extensive haesmorrhage where
salvaging is impractical, or a haemorrhagic
carcass asociated with septicaemia, is
candemned.

Differential diagnosis:
Haemorrhage resulting from blackleg, and sweet
clower poiscning.

PHOTO 219
Hapmatoma af the
havine splean
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Bruises

Judgement:

On post-martem examination, carcasses affected
with lacal bruising are approved after being
trimmed. Carcasses affected with bruises or
injuries associated with inflammatory lesions are
also approved if tissue reaction does not extend
beyond the regional lymph nodes. The affected
area should be condemned, When brulses or
imjuries are associated with systemic change and
the whaolesomeness of the musculature is last,
the carcass will be condemned.

On post-maortem examination of carcasses
affected with bruises and fractures, the
following judgement should be chserved: (a)
thie fractures associated with Bruises are
removed and affected tissue is condemnad; (b)
i compound fractures with damaged skin, the
fractured site and surrounding tissues are
condemnead; (c) in simple fractures without
bruises and damaged skin, the affected portion
may be approved for mechanical and manual
boning operations. If the lower part of the bone
is fractured, the bene may be removed by
cutting above the fracture. A carcass affected
with extensive bruises is condemned on post:
rmortem examination (Photo 8200 A slightly or

Abscesses

The micst common bactena in liver absoaesses
include Actinomyces [(Corpnebacterium)
pyogenss, Streptacoccus spp. and Staphylococcus
spp. In the lungs, the most common bacteria are
Pasteurella spp. and ACHinOMyCes pyogenes.
Fusobacterium necraphorum causes liver
abscesses (Photo B.21) as a complication of
rumen inflammation {rumenitis} in adult cattle.
This cendition is commen in feedlots where
cattle are fed a high grain diet that produces
acidity in the rumen and ulcerative rumenitis
The rumen lesion is invaded by £ necropharim
which pass further via the veins to the liver and
stermulate abscess formation.

Judgement:

The judgement of carcasses atfected with
abscesses depends on findings of primary or
secondary abscesses in the animal. The portal of
entry of pyogenic arganisms into the system is

moderately bruised carcass is approved if no

systemic changes are present. Affected tissues
are condemned,

PHOTO 820
Extensive bruises an a beef carcass

alvn of importance. The primary abscess s
usually situated in tisswe that has contact with
the digestive tract, respiratory tract,
subcutaneous tisswe, liver, etc. The secondary
abecess is found in tissue where contact with
these body systems and organs is via the

PHOTO .21
Liver abscesses caused by F necropharum
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bloadstream. The brain, Bone marrow, spinal
cord, renal cortex, ovary and spleen {(Photo 8.22)
may be affected with secondary absoesses, In
judgement of the carcass, the inflammation of
the renal medulla and contact infection in the
spleen and ovaries must be ruled out. & single
huge abscess found in one of the sites of
secondary abscesses may cause the
condemnation of & carcass if toxaemia is

present. In pigs, abscesses are frequently FHOTO B.22
Secondary abscesies in the spleen of an aged cow

abserved in the jaw and i the spine. Spinal
abscesses in pigs are commonly caused by tail
biting (Photo 8.22). The bacterial agent from the
tall pemetrating the spinal canal could be
arrested in the lumbo-sacral and cervical spinal
enlargements, initiating an abscess formation,
Inspectors should differentiate abscesses in the

PRETEIL LR

active and growing state from the older,
calcified or healed abscesses. In domestic
animals, the primary sites of purulent infections
are post-partum uterus, umbilicus or reticulum
im hardware disease. Secondary abscesses are
frequently ohserved in distant organs, Small

miultiple abscascses may develop in the liver of PHOTO B 23
calves as a result of infection of the umbilicus Tail H:m caused by biting and secondavy spine

{"sawdust liver”, Photo B.24). Carcasses with
such condition should be condemned.

On post-mortem examination, the carcases
are condemned for ahscessas, if the abscesses
resulted from entry of pycgenic organisms into
the bBloodstream and into the abdominal argans,
spine or musculature, An abscess in the lungs
may require condemnation of the lungs and
passing of the carcass it no other lesions ara
nated, Liver abscesses associated with umbilical
infection reguire condemnation of the carcass.
It no other infection is present, the abscess is
trimmed off and the liver may be utilized for
human or amimal food depending on the

) FHOTO B 24

regulations of the respective country, Multiple Multiple abscesses in & ealf liver as & result of an
abscesses in the liver require condemnation of wmiblical infection; @ carcass with such a condition
thie cregan, should be condemnped
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PHOTD 8.43

Serous atrophy of
ranal far: aote

petechial

haemarrhages,
seen frequently in
seticaamic
diseases

PHOTO & 26
Hanging
gelatimous fat
betuesn the
spinal processes
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Emaciation

Emaciation is associated with gradual
diminution in the size of argans and muscular
tissue as well as cedema in many cases. The
organs and muscular tissue appear thinner,
mokst and glossy. Emaciation is a post-rmortem
descriptivee term that should be differentiated
fram thinness,

Post-moartem findings:

= serous atrophy of fat in the carcass and
organs, especially the pericardial and renal fat
(Photo B.25);

= the fat is watery, translucent or jelly-like and
hargs from the intervertebral spaces (Photo
B.26);

» pedema and anaemia may develop due to
starvation and malnutrition due 1o parasite
infestations.

Judgement:

On past-mortem examination it is important to
aseess and differentiate emaciation from
leanness. In case of doubt, the carcass may be
held in the refrigerated room and the genesal
setting of the carcass should be examined the
foliowing day, IT the body cavities ang relatnely
dry, cederna of muscle tissus s not presant and
the fat is of an acceptable consistency, ie. has
"set”, the carcass may be passed for food.

Well nourished carcasses with serous atrophy
af the heart and kidreys and mere leanness may
also be fit for human consumption. A carcass
with any amount af narmal fat may be
approved if everything else appears normal. The
carcasses from animals that have been in
transport for a long period of time may shiow
extensive serous atrophy of fat (mucoid
degeneration of fat tissue) without any changes
im organs and muscles. i, after being in the
coaler for 24-48 hours, the fat resumes its
narmal consistency, the carcass s approved.
Otherwise, the carcass is condemnad.

The carcass and viscera must be condernned if
emaciation is due to chronic infectious disease.
An objective judgement of emaciation with
pedema may be made using a 47% ethanal in
water solution. A clear, pea-sized piece of bane
rmarrow, taken from the distal radius, is put
carefully into the solution. If it sinks, the
marrow, which reflects the water content of the
carcass as a whale, has approximately 45 percent
weater cantent, The carcass should be
condemned.

Differential diagnosis:
Thinness-leanness, cedema and uraesmia.
Leanness [poorness) is often observed in range
bulls on poor-quality pasture, high-milking cows
and young growing animals that hawve had
protein-deficient diet, The animals ane
physiologically normal and the reduced fat
deposits of the animal carcass are normal in
colowr and consistency. The reduced muscle
tissue is firm and of a normal consistency. The
muscle colour is darker than normal,
and fat tissue may still be present in the orbit
of the eye.
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Oedema

Post-mortem findings:

o wet, sloppy musculature that pits an pressure;

s grcumulation of clear or faint vellow fluid in
the thorax, abdomen and subcutaneaus
tissue.

Judgement:

When making a judgement of a carcass affected
with cedema, it is important to know the
underlying cause of the oedema and also to
know the significance af all ather lesions found
in the carcass,

The carcass may be totally or partially
condemned depending on the extent and cause
of the condition. The presence of localized
oedema necessitates rermoval of the affected
arga, The carcass is then approved. Oedema
associated with diseased conditions such as
traumatic pericarditis, malignant neoplasm or
septicaemia reguires condemnaticn of the

Emphysema

Emphysema in animals is asociated with some
disease conditions and is caused by an
abatruction to the cutflow of air or by extensive
gasping respiration during slavghter procedures,
Al species may be affected by ahveolar
emphysama, Howevar, interstitial emphysema
iPhoto B.2T) cocurs mostly in cattle. in the latter,
the lack of collateral ventilation forces the
rupture of alweoli and the migration of air info
the interstitium, The Iobules of the lungs
become separated by the distended interstitial

AR e e
PHOTO 8.27

Interstitial emphysema in @ cow'’s lengs
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carcass because of the primary condition,
Cedema obhierved in the mesentery is commanly
related to circulation interference in the caudal
wvena cava resulting from liver abscess ar chronic
liver disease. Such a carcass may be held in the
caaler for re-examination. Dry sercus
membranes of the abdeminal and tharacic walls
and a carcass appearing normal after re-
examination can be passed for human
cardurmption, Carcasses that have been
candemned for cedema associated with
malnutrition only may be salvaged for animal
food (except in the case of cedema associated
with seplicaemia).

Differential diagnosis:

Pericarditis, peritenitis, pleuritis, renal
amyloidosis, liver disease, grain overload and
vagal indigestion, high altitude disease and
uraemia.

tissue and marked lobulation of lungs is
chserved.

Alveolar emphysema appears as small air
bubkles due to air trapped in dilated alveali.
Large accumulations of air, a few centimetres in
diameter, are called "bullae” ocr “bullous
emphysema”,

Post-mortem findings:

Post-mortem findings of the emphysematous
lungs include a pale, enlarged greyish-yellow,
pearl-like shimy lesion. Upon palpation, the
affected area feels puffy and erepitant,

Two diseases of food animals associated wwith
emphysema are chronie abstructive pulmanary
disease (COPD) in horses, and interstitial
preumenia in cattle. COPD s alse called
“heaves* and frequently dewonbed under
chronic bronchitis or bronchiclitis in horses.
interstitial preumonia in cattle is alse described
wnder foag fever or acute chronic pulmanary
ocedema and emphysema.

Judgement;
Affected lungs are condermned,
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FHOTO B.28
Squamous ol
carcinama
affecting cow's
epe and panotic
{pmph node. In
this case, tumaour
Tesiong were also
cbsarved in the
lungs; the carcass
was condemned

Tumours or neoplasms

A tumcur 15 an abnormal mass of tissue that
grows without control and uncoordinated with
the tissue of argans of origin or those nearby. Its
presence is often cumbersome to the tissue or
organ, It arises either by pressure or by
replacement of normal functional tissue. Tumour
cells resemble healthy cells but serve no useful
purpose. The term tumour in current medical
lexicon is limited to necplastic growths,

Tumeurs are usually divided according to the
tissue of origin, i.e. epithelial, mesenchymal
[connective tissue), haemopoietic, nerous, etc,
Tumaur behavioural classification includes their
mode of growth and the degree of invasiveness.
Slow-growing, nom-invasive circumscribed
turmaours are considered benign, and fast-
gieaing, infiltrative and frequently metastatic
tumours are malignant. The spread of necplasm
is by direct expansion and infiltration, via
lymphatics and blood circulation, and by
implantation, Carcinomas are tumours of the
epithelial tissue. They are uwsually spread via the
Iymphatic system. Sarcamas are connective tissue
tumakrs, commenly spread via haematogenous
route. Implantation to surrounding parietal
cavities is observed in ovarian carcinomas, The
spread of malignant tumours via lymphatics, or
haematogenaus spread to another area not
directly connected with the original site, s called
“metastasia”.

some of the comman tumours feund during
beat inspection are squamaouws cell carcinoma
(Phota B.28), lymphosarcoma,
phecchromocytoma and mesothelioma.

Judgement:

A carcass affected with metastatic neoplasms is
candemned, Multiple benign tumours in
different organs alse require condemnation of
the carcass. A carcass affected with circumscribed
benign tumaours is approved after removal of the
tumours,
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Calcification

Caleification is the deposition af calcium salts in
dead and degenerating tissue. It may be
regarded as a body reaction to immobilize some
fareign agents, It may ocour in any tissue ar
argan. In dairy cowws, calcification is noted in the
heart (endacardium} and is caused by excessive
dietary supplementation with Yitamin D. In
cattle, mineralization of the aarta and
brachiccephalic trunk (Photo 8.29) 5 sometimes
seen. Calcification is also seemn in parasitic
infections (Photo B.20) and in many chronic
infections such as tuberculosis and
botryomycosis. The presternal preassure necrosis
of fat {putty brisket) seen in cattle and rarely in
sheep may also eventually mineralize.
Inflammatory metaplasia leading to ossification

PHOTD & 2D

Calcification of the aorta and brachioecephalic trunk
a yaung heifer

SECTION B
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is an incidental finding during post-martem
examination of food animals. It is most
commonly found in peritoneal scars of hogs,

If calcium particles are remowved from the
surrounding tissue, they appear white or grey,
irregularly rounded and frequently
honeycombed. Calcification is detected on post-
rrarlem exarmingtion by a grtty seund upon
incision with a knife.

Judgement:

A carcass and viscera affected with prestermal
calcitication are approved. Affected brisket is
condermned, Calified parasitic organs and heart
in dairy cows are also condemned.,

PHEOTO & 30
Parasitie lasions wrdergoing mireralization in a
shieap's liver
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Degeneration implies the change of tissue fo a
lowier or bess functionally active form, or
deterioration (impairment) of an organ or cell
due to changes in its size. If chemical change of
the tissue ocours, this is regarded as a true
degeneration, Clowdy swelling (parenchyrmatous
degeneration, albuminous degeneration or
granular degeneration, scute cellular swelling)
in the cell is a response to cell insults, including
trauma, anaxia, immune mechanisms, toxing,
viral and bacterial agents. In cloudy swelling, cell
proteinaceocus substances become cloudy and
the cell increases in size. It is ohserved in the
heart, kidneys, liver, glands and muscles.

Cloudy swelling is often associated with fatty
deqeneration, Affected organs are pale, lustrous
and softer than normal, slightly enlarged and
have the appearance of having been boiled
(Photo 8.31). Inslight insults, the animal may
recover and in severe cases cloudy swelling is
succeeded by fatty degeneration.

Fatty infiltration is an accumulation of fat in
the heart, liver, kidneys, pancreas, ete. The liver
is wellow, soft in consistency, has round edges,
dimples an pressure, is enlarged and has a
greasy texture on cut surfaces. Fatty infiltration
may disappear from the tissues if the causative
agent ks remaved, The extensive accumulation of
fat in the liver is caused by an increased dietary
intake of fat, increased mabilization of fat
during lactation or starvation, It is also seen in
healthy animals slaughtered shortly after

Telangiectasis

This liver condition is found in cattle, sheep and
harses. It is mare frequent in older cows. The
liver lesions are bluish-black and irregular with
depressed surfaces and dilated blood-filled
hepatic sinusoids. A cause of hepatic
telangiectasis ("Plum pudding”, Photo B.32) in
cattle is thought to be local ischaemia,

Judgement:

& slightly affected liver s approved after
appropriate trimmings. An extensively affected
livar requires condemnation. Condemned
material can be used for animal food.

PHOTO B3
Degeneration, coudy swelling and assoclated fatty
change in a pig’s liver

parturition and often accompanies advanced
pregnancy in cows and ewes.

Fatty degeneration is an irreversible process
and occurs when fat accumulates in the
darmaged cell. The liver capsule 5 dull and has
turgid appearance. This condition is associates
with acute tebrile and toxic conditions and wi
chermical pasoning by arsenic, phosphorus,
chloroform, etc. The liver and kidneys affecter
are a pale, clay-red calour and greasy on toud
They have a patchy or spotted appearance.

Judgement:

Organs and muscles affected with cloudy
swelling are condemned. Detailed examinatio
of the carcass is necessary since systemic chang
are wsually present and the carcass i therefor
condemned. A liver affected with fatty
infiltration is approved.

PHOTO B 32
Bowine Nver affected with telangiactasis
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Abnormal odours

Abrormal cdours may result from the ingestion
of certain feedstuffs, drugs, various pathological
conditions, absorption of odowrs from strong
smelling substances and sexual odour from some
male animals. Pig carcasses may hawve a fishy
adour if the pig was consuming excessive
fishmeaal in the diet or was fed codfish oil. Drugs
that may cause absorption of edowrs include
turpenting, linseed oil, carbolic acid, chloraform,
ether and aromatic spirits of ammonia.

In cows affected with ketosis, the sweetish
adour af acetone may be present in the muscles.
If treatmient was nat successful in dairy cows
affected with milk fever, the odour of acetons
may be noted in the connective tissue, kKidney
fat and musculature. The flesh of bloated and
constipated animals may give off a faecal odour.
If the meat is kept in a room that was recently
painted, the odour may pass on to the carcass.
The odour is most noted in a carcass right after
slaughtar.

Judgement:
& carcass with fishmeal odour has inferior meat.
Viscera and organs are also inferior, Generalized

Immaturity

The muscle of immature animals is maoist, pale,
flabby and poorly developed. It is low in protein
and high in water content, and the carcass
contaims a high proportion of bone. Immature
animals should not be slaughtered for human
camsumption,

Post-moartem findings:

= presence of the umbilical cord;

= bluish and not completely retracted gums;

= greyish muscles are flabby, tear aasily and are
not well developed;

SECTION B
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drug treatment reguires that the carcass be
condemned. Howeewver, if local treatment and
withholding perieds are observed, the carcass
and viscera can be approved.

Sexual odowur in a carcass can have a limited
distribution according to censumers’ tastes,
Extremely strong sexual odour requires
condemnation of the carcass,

A carcass that gives off a pronaunced odour of
medicinal, chemical or cther foreign substances
should be condemned. If the odour can be
remavied by trimming or chilling, the carcass
may be pased for buman food consumption
after thie rermnowval of affected parts or dissipation
of the condition.

Carcasses affected with sexual odour should
be held in the coaler and re-tested pericdically.
If the odour disappears, the carcass is approved.
If the sexwal odour is presant after 48 hours, the
carcass should be condemned, Young boars and
ridglings are treated as “suspects” and held
pending a heat test,

If abnormal cdour is suspected, the smell will
be enhanced by placing a piece of muscle or
tissue in cold water and bringing to the boil,

= dark red kidney and cedematous kidney
capsule,

Judgement:

The carcass and offal of immature animals are
condemned,

Remarks:

The presence or non-presence of fat arcund the
kidneys (“caul tat”} should not be used as a
quide for judgement of immature animals,
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Plant and chemical poisoning

Clinical signs of poisoning are discussed in
Section 6.

Gross lesions may include gastro-enteritis,
fatty degeneration of the liver and inadequate

bleeding,

Spear grass penetration of sheep

Grassland in many parts of Africa containg
scattered grasses with spear-like seeds. Thesa
seeds may penetrate through the wool and skin
to the subcoutis, and further through the
abdominal wall into the abdominal cavity.

Post-mortem findings:

* spear-like seeds inthe wool and skin;

» spear-like seeds in the connective tissue, fat
and musculature {Photo 8.33);

o acute inflammation of the affected tissue;

# abscessation;

= spear-like seeds in the abdominal cavity
causing low-grade peritonitis.

Judgement:

If an acute generalized inflammatian s
associated with haemorrhages and abscesses,
the carcass should be condemned; otherwise the
carcass is approved.

Judgement:

The carcass, offal and intestine should be
condemned if clinical signs of poisoning are
associabted with post-mortem lesions.

PHOTD B.33
Spear grass penetration of sheep; numerows spear-
Sepdy in the fhesp carcads
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SECTION B

DISEASES CAUSED BY VIRUSES

Foot-and-mouth disease (FMD)

Post-mortem findings:

¢ mecrosis of heart musche (Higer heart), usually
aonly in young, acutely infected animals;

* uleeratiee lesions on tongue, palate, qums,
pillars of the rumen and feet.

Judgement:

If FRAD is supected on post-mort em
examination, the carcass and viscera are
condemred and appropriste sotion

Rinderpest (RP)

Post-maortem findings:

* punched-out erosions in the cesophagus;

* pedema or emphysema of the lungs;

= haemorrhage in the spleen, gall bladder and
urinary bladder;

* haemorrhagic or ulcerative lesions in the
HTIESUIT,

= congested abomasum filled with bloody fluid
[uleers may also be observed);

= seyara congestion and haemorrhage in the
imtesting and enlarged and necratic Peyer's
patches [Photo 8.34);

+ las1 portion of the large intestine and rectum
are haemorrhagic showing “tiger stripimg” of
langitudinal falds;

« enlarged and cedematous lymph nodes;

= emaciated carcass,

Judlgement;

& carcass denved from a feverish and debilitated
arvirmal :huwing the :.igr'n of acute disease on
ante-mortem examination should be

recommended by the requlatary autharities of
the country must be taken. In countries where
this disease is present, the judgement should be
i accardance with the current animal health
requirements, and consistent with effective
public health protection. Particular attention
should be paid to secondary bacterial infections
and general findings. Sanitary meaasures should
be taken to comply with naticnal animal health
policy.

candemned, In endemic zones, if acute
symptoms of the disease are not present during
clinical examination, the carcass may have
limited distribution. In areas affected with an
autbreak that are protected by vaccination, heat
treatment of meat is suggested if economically
worthwhile, The affected organs are
candemned,

PHOTO B.34
The micosal surface of Payers patches showing
necrosis and congestion
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PHOTO .35
MCF: “liger
striping® in the
dligtal colom

Vesicular stomatitis (V5S)

Post-mortem findings:

# the skin and mucous membrane lesions
resemble the lesions of other vesicular
diseases;

= secondary bacterial or fungal infections;

= mastitis.

Malignant catarrhal fever (MCF)

Post-mortem findings:

» lesions are not present in acute cases;

* crater-like erosions of the nose, mouth,
conjunctiva, cesophagus and gastro-intestinal

tract;

Rabies

Post-mortem findings:
+ possible inflammation of gastro-intestinal
MUCosd.

Judgement:

The carcass of an animal affected with WS s
approved if the disease is not in the acute stage
and secondary changes are not present. Parts of
the affected carcass and organs are condemned.
A carcass showing acute changes and systamic
lesions is condemned, I VS is not confirmed by
laboratory examination, the judgement will be
the same as for FMD,

¢ lungs may be congested, swoallen ar
emphysematous;

# it areas in the kidneys;

« swollen and reddened abomasal folds;

= intestinal cedema and petechial
hagmorrhage;

= “figer striping” in the distal colon (Photo
835

« enlarged and reddened lymph nodes;

= dehydrated and emaciated carcass.

Judgement:

I the early stages of the disease, when fever,
emaciation and systemic signs are lacking, the
carcass of the affected animal may be approved
a% inferior meat. Otheraise, when fever,
ermaciation and systemic signs are present, the
entire carcass and viscera are condemned. The
condemned material may be used for rendering.

Judgement:

In endemic areas, carcasses may be approved if
the animal was bitten no more than 48 hours
before slaughter, The bite area and surrounding
tissue must be condemned, and precautions
taken to prevent accupational hazards,



Post-meorfem fnspection

Lumpy skin disease

Post-mortem findings:

= wlcerative lesions in the mucosa of the
respiratary and digestive tract;

¢ reddich, haemarrhagic to whitish lesions in
the lungs;

¢ oedemna (interlobular) and nodules in the
lungs {Photo 8.36);

* heart lesion (endocardium];

* thrombaosis of skin vessels followed by
cutaneous infarction and sloughing.

TP

Judgement: PHOTO B 36

The carcass of an animal showing mild Cut surface of the nodules in the parenchyma of the
cutaneous lesions and no fever associated with  1°ng and inferlebular oedema

general signs of infection is conditionally

approved pending heat treatment, The

affected parts of the carcass and organs are

candemned,

Bovine herpes dermophatic disease (BHD)

Post-mortem findings: Judgement:
= microscopy reveals imtranuclear inclusioms and  The carcass of an animal affected swith BHD s
giant cells in the skin. disposed of in a similar manner to that of an

animal affected with lumpy skin disease,

Infectious bovine rhinotracheitis (IBR)

Post-mortem findings:

= acute inflammation of the laryne, trachea
{Photo 8.37) and bronchi;

= profuse fibrino-puralent exudate in the upper
raspiratory tract in severe cases;

¢ chronic ulcerative gastro-enteritis in feedlot
cattle;

* lung emphysema;

¢ secondary bronchopneumonia,

Judgement; -

The carcass of an animal affected with |ER is MR actite. fhamenation of the favyr sy traches
approved if signs of acute infection are not

present and the animal is in good body

conditian,
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FHOTO 840
Leukosis:
neoplastic Mmass
infiltrating the
heart muscle

Bovine viral diarrhoea (BVD)

Posi-martem findings:

shallow erosicns present an the entrance of
the nostrils, mouwth, pharynx, larynx,
cesophagus, rumen (Photo B.38), omasum,
abomasum (Photo B.39), caecum and, lfess
frequently, in Peyer's patches in the small
intesting,

arythema of the mucosa with submucosal
haemarrhage in the abomasum, small
intestine, caecum and colon. Striped
appearance on the caecal and colon mucosa is
similar to that seen in BF;

cerebral hypoplasia and cataracts in calves.

PHOTO 326
gvo:
congeastion
and
BrOsEs in
the ruminal
| BuCesa

Bovine leukosis

Post-maortem findings:

lymph node enlargement (clay-like
consistercyl;

enlargemant of spleen splenocmegalyl;
thin watery Bload;

negplastic lesions in the heart (Photo B.40),
intestines (Phote 8.41) {virtwally all of the
organg may be invalved),

ventral oedema;

erlarged hasmalymph nodes,

Judgement:

The carcass and viscera of an animal that on
ante-martem examination shows generalized
signs of acute infection accompanied with fey
andior emaciation are condemned. Chronic ca
af BYD with no systemic involvement have a
favourable judgement of carcass, wiscera and
argans.

FHOTO .39
BV inflammation of the abomaswem {abomasitis,
gastritis)

Judgement:

The carcass af an animal affected with loukog
thymphasarcema) 5 condermned, When a
diagnosis cannot be made by post-mortem
findings, a laboratory diagnosis should be
performed. If lymph nade hyperplasia is the
histological diagnosis, the carcass is approved
for human consumption. Depending on disea
prevalence, leukosis reactors may be totally
approved or conditionally approved pending
heat treatment.

PHOTO B.41 500
Lewkosis: |
neoplasiie
grawths in the
frtestime — both
lesions werne
histolagically
confirrmed o

hmphosarcoma
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DISEASE CAUSED BY PRIONS

Bovine spongiform encephalopathy (BSE, “mad cow disease”)

Diagnosis can be confiemed only on the post-

mortem histological examination of brain tissue.

Microscopic lesions include degenerative lesions
in the cerebral cortex (Photo B.42), medulla and
central grey matter of the midbrain,

Judgement:

The carcass is condemnad.

Discussion:
Certain tissues or organs in the slaughtered
animal are known to present a higher risk than
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B5E: degensralive lesiagns in the cerediral cortex

PHCTD 8.4
Disposal of
specified rigk
malerial (5RM)}

T
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others of containing the infective agent in a
BSE-afflicted animal. Of relevance to post-
mortem procedures and inspection are the brain
and spinal cord, represanting the cantral
nervous sysbem, plus the dorsal root ganglia
(peripheral nervous system) (PFhoto 8.43). These
hawve been shown to contain the highest levels
of infectivity and their removal from the edible
parts of the animal is recommended in countries
wihere BSE is known to occur, Specified risk
miaterial (SRM) should be appropriately disposed
af (Photo B.44), The brain s remaved a4 part of

FHOTO 2843 Sampie collection of the brain stem
{medwila ablorgata)
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the head and, I'::-Ilu'.mrlg Invas e stunning
methods such as captive bolt shooting (see also
Section T contamination of the head is possible
50 the entire head (apart from the tongue) may
be regarded as risk material. Splitting the carcass
ir the medial plane s necessary in order to
remove the spinal cord from the spinal canal
[Photo B.45) but, if this is accomplished by a

FHOTD E.45 Remowal of the spinal cord fram Lhe
spinal canal

poweer save the eord Fr."hgml'rsl:'. and seme of
disserminated on the medial surface of the si
particularly an the dorsal regions, along the
wvertebral column (PRoto B.46). 1t s currently
knowwn how much spinal cord remains atter
carcass jointing and butchery o, therefore, |
big a risk this poses to consumers.

Spiitting the carcass in the medial plane by poiver
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DISEASES CAUSED BY RICKETTSIA AND MYCOPLASMA SPP.

Heartwater (hydropericardium)

Post-mortem findings: '} :
*  hydropericardium; o E
& hydrothorax;
» pulmenary oedema and ascites;
# haemorrhagic gastro-enteritis, ‘ H

« enlarged fiver, spleen and lymph nodes;

* haemorrhage in the abomasum and intesting, m

« gedema and haemarrhage of the brain
{Photo 8.47),

Judgement:

The carcass of an animal affected with
heartwater 5 condemned in the acute stage of
the disease. Im a chronic case, the carcass may be  PROTO H.47

approved if it is adequately bled and the Heartwarter (Cowdria puminantiviry jo bowime drain

: Srredr {arraw]
muscles are wholesome in colour and texture.

i

The affected argans are condemned

Contagious bovine pleuropneumonia (CBPP)

Past-mortemn findings: * haemorrhage in the heart;

# Tibrinous inflammation of the plewra = arthritis and tenosynovitis
ipleuritis);

¢ straw-coloured fluid in the thorax Judgement:
iPhaoto 8.48); The carcass of an animal affected with CRPP i3

# lghar pneumania with red hepatization, condemned if the disease i associated with
marbled appearance of lung lobules fever, inadequate bleeding of the carcass, serous
(Photo B.49) due to thickening of interlobular  infiltration of the brisket and emaciation,
septae and interlobular pulmenary cedema; Recovered animals showing no generalized signs

= grlarged mediastinal lymph nodes; aof the disease are approved and the affected

+ walled-off sequestra formation in chronic cases; organs are condemnad.

PHOTO B 48 PHOTD E.49
CRFP: straw-calowred fuid in the thorax and partizl CEPP: fobar pnewmanda with red begatization and
lung hepatization marhiled appearance of lueg lobules
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DISEASES CAUSED BY BACTERIA

Blackquarter (blackleg)

Post-martem findings:

¢ lying on one side with affected hind leg stuck
out — commonly seen in cattle;

¢ bloating of carcass and blood-stained frothy
axudates from the nostnls and anus:

« dark red to black muscle of the loin, back or
Iz (Phota B.50);

« sponge-like bubbly appearance of the muscles
with a peculiar rancid odour;

v yellowish, gelatinows suboutaneous Tissue and
associated gas bubbles;
= blood-stained fluid in body cavities,

Judgement:

The carcass of an animal affected with blackleg
should be condemned. It is prohibited to
slaughter and dress an animal diagnosed with
this diseste at ante-martem examination,

Botulism

Post-mortem findings:
= foreign material in fore-stomachs or stomachs
may be suggestive of botulism,

Malignant oedema

Post-mortem findings:

* gangrene of the skin in area of infection site;

= foul putrid adour is frequently present;

+ gelatinous exudate in the subtutaneous and
intramuscular connective tissue;

= subserosal haemorrhage;

* accumulation of sera-sanguinecus fluid in
boedy cavities;

PHOTO 850
Blackleg: dark red skeletal muscle of a heifer show
haemorehage, necresis, cedema and emphysema

Judgement:
Total condemmnation of the carcass because of
human hazards

= muscle tissue is dark red but has little or ng
0its,

Judgement:
Carcasses of animals affected with malignant
cedema are condemned.



Pagl-marmem ifipeciian

Tuberculosis

Post-mortem findings:

# tuberculous granuloma in the lymph nodes of
the head, lungs (Phota 8.51), intestine and
CArcans;

# these usually have a well defined capsule
aenclosing a caseouws mass with a calcified
cEntre

= thiey are usually yellow in colour in cattle,
white in buffalo and greyish-white in other
animals;

= active lesions may have a reddened periphery
and casecus mass in the centre of a lymah
node;

v inactive lesions may be caleified and
encapsulated,

e podules on the pleura and peritanewm;

= lesions in the lungs (Photo 8.52), liver, splean
and kidnays;

* brenchopneumania;

= firmer and enlarged udder, particularly rear
guarters;

# lesions in the meninges, bone marrow and
joints.

The diagnasis may be confirmed by making a
smear of the lesion and staininmg with Ziehl-
Meelsen (carbolfuchsing reagent. The tuberculosis
bacterium is a very small red staining bacillus.

PHGTO B.S51

Tubercwlous granulema i the mediastingl |pmph
nodes; Mycobacterium bovis was isolated

SECTION B
i9

Judgement:

The carcass of an animal affected with

tuberculosis requires additional post-mortem

examination of the hmph nodes, joints, bones
and meninges, it 5 suggested that the Codex

Alimentarius judgement recommendations for

cattle and buffalo carcassas be followed,

Carcasses are condemned:

+ where an eradication scheme has terminated,
or in cases of residual infection or re-
infection;

* in the final stages of eradication - whera
natural prevalence is low;

+ during the early stages of eradication in high-
prevalence areas.

The carcass of & reactor animal without lesions
may be approved for limited distribution. i the
ecomomic situation permits, this carcass should
be condemned. Heat treatment of meat is
suggested during early and final stages of an
eradication programme: in low- and high-
prevalance araas where one or More organs ars
affected, and where miliary lesions, signs of
generalization ar recent haematogenous spread
are mot observed. If the economic situation
permits, then the carcass is condemnied,

in some countries, the carcass is approved if
inactive lesions (calcified andfor encapsulated)
are observed in organs and without
generalization in the lymph nodes of the
Carcass.

PHOTD B.52
Lesion of iberculosds in the lungs
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Johne’s disease (bovine paratuberculosis)

Post-mortem findings:

» thickened and corrugated intestinal mucosa
(Photo 8.53)

+ enlarged caecal lymph nodes.

L
E
B
e
)
u
3
*

Judgement:

The carcass of an animal affected with Johne’
disease is approved when generalized systemic
sigrs af disease are not present, & poar, thin
and slightly moist carcass should he held in the
chiller and assessed after 24 or 48 hours, If the
drymess and setting of the carcass improves
during this time it can be released. A carcass

PHOTO 853

with associated oedema and emaciation is Johnes disease: thickened and corrugated
condemned, intestinal mucosa
Leptospirosis -

Post-mortem findings:

* anaemia and jaundice;

= subsergsal and submucosal haemorrhage;

* ulcers and haemorthages in the abomasal
MUCosa;

= rarely, pulmonary oedema or ermphysema;

= interstitial nephritis (Fhoto 8.54);

= sppticaemia,

FamF! FIYSEE O

Judgement:
The carcass of an animal affected with acute
leptospirosis is condemmed. A chronic and

localized condition may warrant an approval of  pHOTO 8 54
the carcass. Leptospirosis: intevstitial nephritis in a bowine
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Brucellosis {contagious abortion, Bang's disease)

Post-mortem findings:

In cattle:

« pecasional inflammation of testes and
epididymis;

* hygramas on the knees, stifles, hock and
angle of the haunch, and hetween the muchal
ligament and the primary thoracic spines,

In sheep:

= in chronic stage enlarged and hard
epididymis, thickened scrotal tunics and
frequently atrophic festicles.

Judlgement;
Cattle and horse carcasses affected with

brucellosis are approved (after removal of the
affected parts), as Srucella bacteria remain

Anthrax

Post-mortem findings:

* dark tarry blood discharge from body orifices;

= absance of rigor mortis,

= haemorrhage of the mucous and serous
membranes, lymph nodes and subcutaneous
tissue;

+ enlarged spleen;

= savere haemaorrhagic enteritis;

* degeneration of the liver and kidneys;

* bloating and rapid decomposition of carcass;

= |ocalized lesions in the intestine of pigs
[dysentery),
Diagnaosis of anthrax is carried out by direct

micrascopic examination of tissues and fluids

(Phicto B.55).

Judgement:

Condemnation of the carcass and its parts by
burning ar burial, If disposed of by burial, the
carcass should be buried at least 2 m below
ground, The site should be surrounded by a
layer of guicklime 0.20 m thick.

viable in the muscles for only a short pericd
after slaughter, In the acute abortive farm (after
thie miscarriage), cattle carcasses are
condemmned. Fig, sheep, goat and buffalo
carcasses require total condemnation. Heat
treatment may be recommended in some areas
for these species due to economic reasons.
Affected parts of the carcass, udder, genital
argans and corresponding hymph nodes must be
condemned,

Reactor animals should be carefully handled
during slaughter and dressing procedures,
Gloves and goggles should be worm when
known reactors are being slaughtered and
hygroma lesions should be sprayed liberally with
1 percent lactic acid at meat inspection,

PHCTO B.55

Anthrax: Bacillus anthracis in & bowine
spleen stained with Taluidine biva: anthrax
hacili i fissue seen in short chains
swrounded by a common crpsale

FIFNTD
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Calf diphtheria

Salmonellosis in bovines

Post-mortem findings:

Septicasmic form:

* absence of gross lesions in animals;

+ submucosal and subserasal haemorrhage,

Acute enteritis:

* mucoenteritis to diffuse haemorrhagic
enteritis;

* cevere necrotic enteritis of ileum and large
intestine caused by Salmonella typhimurium;

* abomasitis in Salmonella dublin infection,

¢ anlarged, cedematous and haesmarrhagic
hymph nodes,

# thickened inflamed gall bladder wall,

« fatty change of the enlarged liver;

+ subserous and epicardial haemorrhage.

Haemorrhagic septicaemia

Past-mortem findings:

¢ subcutaneous swellings charactarized with
yellowish gelatinows fluid, especially around
the throat region, brisket and perineum;

» enlarged haemorrhagic lymph nodes;

* haemorrhage in the organs;

= pneumnania {(Fhoto 8.56);

= rarely, haemorrhagic gastro-eateritis;

* petechial haemerrhage in the serous
membranes, which is extensive in some cases.

Judgement:

The carcass of an animal affected with
hasmaorthagic septicaemia is condemned,

Dressing of such a carcass would create potential
danger for the spread of infection to other
CArcasses.

Post-mortem findings:

« Inflammation and ulceration with large
masses of yellow-grey material in the mouth,
tongue, phanyny and laryns,

= pften, aspiration pneumaonia,

Chronic enteritis;

* areas of necrosis in the wall of cascum and
colon;

= swollen mesenteric lymph nodes and spleer

= chronic pneumonia.

In the septicaemic and acute enteric forms,
Salmanella organisms are present in the bloo
liver, bile, spleen, mesentaric lymph nodes any
intestinal content. In the chronic form, bacter
are present in the intestinal lesions and less
frequently im other viscera.

Judgement:
& carcass atfected with salmonellosis is
cordemaed,

FHOTD B.56

Haemorrhagic septicammia; fibrinous
Bronchopheurmania

Judgement:

The carcass of an animal affected with local
lesions is approved, Generalized diphtheric
lesions associated with pneumonia or toxaem
require condemnation of the carcass, The can
s also condemned if lesions are associated wi
emadtiation
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Actinpbaciliosis:

muwltifocal, well

Podr-movioite Mipaction

Actinobacillosis ("wooden tongue”)

Post-martem findings:
= gnlarged tongue showing tough fibrous
consistency {"waoden tongue™) (Photo 8.57);

PHOTO B.5T

Actinabaciiiests of the tangue: the fowrgue 15 enfarged,
firm and contains numerous granwomatous fesions, i
is called "wooden tongue” because of ifs firmness due
to diffise praliferation of fibrous tissue

demarcafed 0

yellow lesians

in the ¥

retrophanyngeal
Iymph node of a
hovime animal

Actinomycosis (“lumpy jaw")

Post-mortem findings:

* |psions in the mandible lu mipry |al.|'.'":| o
mazilla (Photo 8.59);

= granulomatous lesions in the lower part of
the cesophagus or anterior part of the
reticulum,

*= |ocal peritomnitis;

= mild abomasitis and ententis.

Judgement:
Hee actinobaciiloss

Actinomycoesis: diffuse granuiomas
in mawille and formation of green
yelfaw pus; "swlphur granules™ are
found in the pus

a3

# a cluster of small yellowirsh nodules and
erosions of tongue mucosa;
= granulomatous lesions in the lymph nodes

(Photo B.58);
= marked thickening of the lower part ot the

oesophagus and stomach wall;
= raised plagues and erosions in the mucosa of

ramen and reticulum;
= liver and diaphragrm lesions due to contact
spread from reticulum.

Typical actinobacillosis lesions in the lymph
nades and organs consist of greenish-yellow
thick creamy pus with “sulphur granules”, These
arg bacterial colonies surrounded by club-like
Structuras

Judgement;

The carcass of an animal affected with active
progressive inflammatory lesions of
actinobacillosis in lymph nodes and lung
parenchyma is condemned. Condemned
material should be sent to an authorized
rendering plant. If the disease is slight and
confined to lymph nades, the head and tangue
and whole carcass are appraved after tha
condemnation of lymph nades, IF the tongue
diseased and no lymph nodes are involved, the
head and carcass are approved. The tangue is
condemned.

THOTO & 59
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Pyelonephritis (contagious bovine pyelonephritis)

Post-mortem findings:

* pyelomephntis showing enfarged, pale and
greyich colaured kidney (Photo B.60) and
enlarged renal lymph nedes; purulent lesion
in the medulla, pelvis and ureters,

» inflammaticn of kidney and kidney stones
(uraliths] {Phote B.61)

+ enlarged renal lymph nodes,

* uraemia.

Judgement:

Jludgement depends on infection of one or both
kidneys andfor presence of a urine odour. The
carcass of an animal affected with pyelonephritis
or nephritis is condemned it 1) renal
insufficiency is associated with wraemia; 23 acute
infection of the kidney is accompanied with
systemic changes in the organs and lymph
nodes, andior degeneration of body tissues,
Borderiine cases with uraemic odours should be
kept in the chiller for 24 hawrs, They are
subjected to a boiling test. If a urinary cdour is
not present after detention, the carcass may be
Approved.

Subacute or chronic kidney infections with no
systemic changes allow for a favourable
judgement of the carcass. Only the affected
parts are condemned. Pyelonephritis associated
with kidney stones often has a favourable
judgement of the carcass,

FHOTO B.60

Pywlonephritis (rontagious bovine ppedonephritis)
section of kidney showing multifocal abiceisatio
the cortex and medwlia

e N R -

PROTO .61
Fyalonmephiritis asociated with wrolithrasis (stone:
chemical analysis revealed oxalate compasition
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Metritis
Paost-martem findings: + degeneration of the lver, kidney and heart
= gnlarged flacoid uterus showing “paintbrush” rmiusclas may be present;
haemorrhages on the serosal surface; o congested musculature of the carcass;
¢ inflammation of the uterus with light brown = necrosis of abdominal fat.
foul-smelling uterine exudate (Photo 8.62);
= enlarged uternus containing greenish-yellaw Judgement:
purulent exudate {pyometra, Photo 8.63); The carcass of an animal affected with acute
e inflamed peritoneum at the entrance of the rmetritis i5 condemned if it is associated with
pelvic cavity; septicaemia or toxaemia. In chronic cases, when
= enlarged iliac, lumbar and sacral brmph toxaemic signs are lacking, the carcass may be
niodes; approved if no antibiotic residues are found.

FHOTO 862 PHOTC 3.63

Metritis: necrotizing inflammation of the uterus with Pyomelna: enfarged uterus containing greenish-peliow

light brawn fow-smeiling uterne exwdae puudate

Mastitis

Post-mortem findings: Judgement:

+ pale yellow granular appearance of the udder  The carcass and viscera are condemned if acute
parenchyma (Fhoto 8.64); ar gangrenows mastitis is associated with

= light brown oedemataus wudder parenchyma systernic changes. If infection has spread from
(Fhioto B.65); the supramammary lymph nodes via the iliac

+ enlarged supramammary, iliac and lumbar hymph nodes to the lumbar lymph nodes, this
lymph nodes; can be taken as evidence of spread of infection

= injection sites. fram its primary location. The condemnation of

the carcass may then be warranted, & localized
coandition of the udder has a favourable
Judgement of the carcass.

FHOTO 884
Chronic mastitis:
enfarged, firm
wdder. Incision
into the uader
parenchyma
shews narmal
milk and pale
yallow granufar
[ Tpin ey

appear,
of the udder

PHOTD B.65

Brownish-red sedematous wdder parenchyma, The
wdder cuiture reswited in a heavy growth of
Staphylococouss auraus
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PHOTO 866
Endocarditis;

wegetative &

vialwiular
engdocarditis

Endocarditis

Post-martem findings:
# large cauliflower-like lesions (Phota 8.66) in
the endocardium;

= small wart-like and verrucose lesions in the
endacardium;

= gmbolic lesions in other organs including t
lurgs, spleen and kidneys.

Judgement:

Thie carcass of a debilitated animal is
condemned for werrucose endocarditis if it is
associated with lesions in the lungs, liver or
kidneys, A carcass affected with ulcerative or
verrucose endocarditis with no signs of systen
chamges and negative bacteriological result m
be approved after heat treatment 15 applied,
Endocarditis showing scar tissue is approved.
hart is condemned,

Traumatic reticuloperitonitis (TRP, hardware disease, traumatic gastriti

traumatic reticulitis)

Post-mortem findings:

# adhesions of rumen, reticulum and
peritoneum and abscessation;

* acute or chronic peritonitis;

+ splenic abscessation;

= traumatic pericarditis (Photo 8.67);

+ metallic objects such as nails, pieces of wire ar

magmets in the reticulum;
* lung abscessation ar pneumaonia;
= septic pleuritis,
= pedema of the chest.

Judgement:

The vistera and carcass are condemned;

« if the animal is affected with acute diffuse
peritonitis or acute infectious pericarditis
astaciated wath septicaemia;

= if the carcass has traumatic pericarditis
associated with fever, large accumulation of
exudate, circulatory disturbances,

degenerative changes in organs, or abnormal

e,
= if the carcass has chronic traumatic reticulo-
perlitenitls and/or purulent pericarditis with

associated plewritis, abscessation and cedema

of the chest.

Chronic adhesive localized peritonitis and
chronic pericarditis without systemic changes in
well nourished animals allow a favourable

judgement of the carcass. The affected parts «
the carcass and organs are condemned,

& carcass affected with infecticus exudative
pericarditis in a subacute stage may be
conditionally approved pending heat treatme
it bacteriological and antibiotic residue findin
are negative.

PHOTC 8.&7

TRP: cross-section of the keart reveals thick fbring
deposits that encircle the heart. In this case & rosty
nail has penefrated through the wall of the reticul
it the percandium



FHOTO B.683
Acirte
hasmarshagic
ract i a bowvine
liver
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PARASITIC DISEASES

W Diseases caused by helminths W

Lungworms

Post-martem findings:

= haemorrhagic inflammation of bronchi with
froth;

* |ung cedema and emphysema;

= consolidation of lung parenchyma;

= |ungeorms;

« enlarged lung lymph nodes.

Fascioliasis

Past-mortem findings:

= amaciated, anaemic or oedermatous carcass in
severe chronic infestations;

« presence af flukes in enlarged and thickenead
bile ducts and in the liver parenchyma;

* hepatic abscesses and secondary bacterial
infaction,

= calcification of bile ducts;

Judgement ;

Carcass of animal affected with lungweorms is
appraved if infestation is shight and no
secondary changes are observed. The lungs are
condemned. The carcass is condemned if
lungesorm infestation has cawsed preumonia
whichi is accompanied with emaciation ar
amaemia.

= black parasitic material {excrement) in the
liver, lungs, diaphragm and peritoneum;

» haemorrhagic tracts of migratory immature
flukes in the lungs and liver inan acute
infestation (Photo B.6B);

* black ymph nodes of the lungs and lver due
to fluke excrermeant;

s icterus due to liver damage.

Judgement:

Judgement depands on the extent of the fluke
lesions and the condition of the carcass. Severs
infestation with associated emaciation or
oedema would necessitate total condemnation
of the carcass. Mild, moderate and heawy
infestation without emaciation may have a
favourable judgement. If the parasitic lesicns in
thie liver are clearly circumscribed, the lver may
be salvaged after trimming of affected tissue.
Otherwise it is condemned.,
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PHOTO B30
Casenus
cysthoercus:
fumerous clear
transparent cysts
L& rrvm in
diameter in the
heart muscle

Gond practoes for the mest indwsioye

Oesophagostomiasis (pimply gut, nodular worms)

Post-mortem findings:

= greyish-white nodules ranging in size from a
pinhead to a pea {(Photo 8.6%); the nodules
may contain a greenish pasty material in
younger lesions or a yellove-broven crumbly
material in older lesions,

= thickening of the intestinal wall;

= local peritonites;

» mild inflammation of the intestine in the
acute stage;

« chronic inflammation of the colon in the
chronic stage.

Judgement:

Intestines affected with nodular worms are
condemned. The carcass is also condemned if
severe infestation of this parasite &5 associated
with emaciation and oedema. Mild, moderate
and heavy infestation without emaciation may

Cysticercosis

Post-mortemn findings:

* small white lesions (cysticercl two to three
weeks after infection) in muscle tissue;

+ clear transparent bladders 5 mm x 10 mm
{infective cysticerci, 12-15 weeks after
infaction) (PFhoto 8.70);

= opague and pearl-like cysts fover 15 weeks
of infection);

= degeneration, caseation and calcification of
the cysts {after 12 months or more after
infection):

+ degenerative myoccarditis,

have a favourable judgement. However,
intestines should always be condemned as the
cannot be used for sausage manufacture,

o W

PHOTD 8.69

Desaphagostoniasis: parasitic nedules an the
intestinal mucosa (top) and serosa (bottom] in &
young bowne animal

Judgement:

The carcass and viscera of an infested animal
should be differentiated between those with
“heavy” infestation and those with “light®
infestation. The carcass and viscera of heavily
infested animals are condemned and those w
light infestations should be treated either by
boiling or freezing. The extent of heawy
infestation is prescribed by the contrelling
authority, &n antmal s commonly corsidered
heavily infected if lesions are discovered in tw
of the wsual inspection sites, including the
rmasseter muscles, tongue, cesophagus, heart,
diaphragm or exposed musculature, and in te
sites during incisioms into the shoulder and in
the rounds. Generalized infection according t
Canadian regulations means two or three oyst
found on each cut into the muscles of
mastication, heart, diaphragm and its pillars,
and also if two or three cysts are found in
muscles exposed during dressing procedures,
maderate or light infestation consisting of a
small number of dead or degenerated cystice
the carcass Is held depending on the existing
country regulations for approsimately 10 day
at-10 °C.
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Hydatid disease (hydatidosis, echinococcosis)

Post-mortem findings: b

Hydatid cysts are found in: i

= the liver (Photo B.71), heart (Photo B.72),
lungs, spleen, kidnays,

= muscle and brain;

* any tissue including bone.

Judgement:

Carcass showing emaciation, cedema and
muscular involvement is condemned and
destraved. Othenwise the carcass is approved,
Affected viscera and any other tissue are also
candemmed and destroyed. Burying the carcass i5
niot sufficient, since dogs may retrieve the
affected organs.

PHOTO 8.71
Hydatid cysts in a
bawvine liver

PHOTO B.72
Hydatld ewsts in a bowine heart; note the detached
germinal layer

Onchocercosis

Post-martem findings:

« firm fibrous nodules (0.5<5.0 cm in diameter)
simgly o in clusters in the regions of the
brisket (Photo 8.73), buttocks and thighs;

#= the nodules have tightly coiled worms;

* the worms may be dead or calcified in older
ruesclules.

Judgement;

The affected carcasses can be passed after the
nodules have been remowved. In heawy
infestations the affected briskets are removed,
and the tissue and the fascia around the stifle PHOTO 8.3

and the brisket are stripped off before the Firm fibreus nodules of Ondhacerca gibsoni in the

brisket of an ox
CArCasses are passed,
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PARASITIC DISEASES

W Diseases caused by protozoa W

Trypanosomiasis

Post-mortem findings:

enlarged lymph nodes;

enlargement of the spleen, liver and kidneys
ray also ooour;

oedematous and emaciated carcass;

rmild icterus,

Judgement :
The carcass affected with trypanosomiasis or any

other protozoan diseases is condemned if an
acute conditicn 5 associated with systemnic body

Theileriosis (East Coast fever)

Post-mortem findings:

e N e
o e =T

frath in nostrils and bronchi associated with
pulmanary oedema and emphysema;
swoflen, cedematous lungs and interstitial
preumonia [Photo 8.74);

enlarged and haemorrhagic lymph nodes and
splenic lymphaoid hypertrophy;

nnl.'l.rgcrl and mattled lver:

infarcts, thrombosis and ymphoid
hypertrophy in spleen (Photo B.75),

white spots of lymphoid aggregates in the
kidnays;

brownish coloration of fat;

haemarrhaagic and, rarely, ulcerative enteritis.

FHOTC: B.74
Theileriasiz: swollen cedematous lungs and interstitial
PNeLmOnia

changes, Heat treatment may be recommens
im some cases if economically feasibla. The
carcass of recovered and reactor animals ma
approved if generalized lesions are lacking.

& carcass showing borderline emaciation o
slight cedema should be examined after 24-
hours im the chiller. A satisfactory setting wo
lead o a favourable judgement of the carca:
The affected parts of the carcass and organs
condemmned,

Confirmation of diagnosis s only made
through detection of parasites in a Giemsa-
stained lymph node biopsy smear and'or blo
smaar.

Judgement:

Carcass and viscera of an animal affected wit
febrile chronic theilleriosis and without systes
lesions are approved. Carcass is condemned i
acute tebrile theileriosis is accompanied with
fever and generalized lesions. The affected
argans are also condemned.

PHOTO 8.75
Theileriasis; infarcts, thrombosis and lymphoid
hypertroghy in spleen
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Besnoitiosis

Post-maortem findings:

» inflammation of the pharym, larynx and
traches,

= sand-like granules and cysts in the turbinates
and nostrils (Photo B.76);

« sand-like granules in the endothelium of large
wirkdels;

* dermatitis.

Judgement :

The carcass is approved it the lesions are
Iocalized with no systemic involvement. Carcass
is condemmned if disseminated, generalized
leslons are accompanied with emaciation,

Anaplasmosis (gall sickness)

Post-mortem findings:

# enlarged and congested spleen
(splenomegaly) showing soft pulp;

¢ distended gall bladder with dark tarry bile;

= thin, watery blood, which clots poorhy;

« enlarged, icteric liver, deep orange in colour
and distended bile ducts (Phota 8.77);

+ lemon yellow carcass and connective tissue of
the sclera of the eye, tendons, pleura,
peritoneumn and attachments of the
diaphragm.

Diagnosis can only be confirmead by detecting
parasites in a blood smear stained with Giemsa,

Judgement:

Carcass of an animal showing acute infection
should be condemned, Recovered and “suspect™
animals manifesting inconclusive signs of
anaplasmosis are approved if othenwise healthy
A mildly yellow discoloured carcass may be
chilled and assessed after setting, i the
discoloration has disappeared, the carcass is
approved. Animals affected with anaplasmaosis
could be treated under the supervision of a
gavernment official, Guidelines for the
withdrawal period for therapeutic agents should
b follenweed if thie animals are being shipped for
slaughter,

1

et

PHOTO 8.76

Besnpittosls; sand-Hke granwles and cysis in the
nasirils of an antelope

PEIQOTO B.77
Anaplasmaosis: ox liver affected with dizseaze showing
dittandes bile ducts

iy
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Babesiosis (piroplasmosis, Texas fever, red water fever, tick fever)

Posi-martem findings:

= pedema and congested lungs;

= enlarged and yellow liver and distended gall
bladder with thick dark green bile;

= enlarged spleen;

= anmaemia and pale muscles;

+ jaundice particularly noted in the conmective
tissue:;

+ oedematous and haemorrhagic lymph nodes;

# yellowish-ocrange colour of musculature (mild
Cases);

+ occasionally dark kidneys with no other
fimndings;

* pink haemorrhage of a bavine brain
{Fhoto 8.78).
Diagnosis can only be confirmed by

identification of the parasite in the peripheral

blood smear stained with Gieamsa {Photo 8.7%).

Judgement :

The carcass of an animal with the acute form
of the disease, with associated ictanus,
condemned. An emaciated, jaundiced carcass

showing yellow gelatinous fat alsa requires total

condemnation. & mild form of this disease

showing yellow-orange coloration of the carcass,

not associated with icterss, may be approved.
The satisfactory setting of the carcass in the
chiller must be considered in this approval,

PHOTO &.7B

Pink haemaorrhage: cersbral form of babesiosis caus
by Babesia bovid: it i characterized by formation o
thrombi and embaoli in brain capillaries

FHOTO B.79
Babesia bigemina in dAmevican bison blood
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Sarcocystosis (sarcosporidios is)

Post-mortem findings:

the cysts are micrascopic and therefore are
not detected on routine post-martem
inspection;

the cysts cause little tissue reaction;

in some cases the oysts may be associated
with eosinophilic myositis (Photo B.80);
histolegical section of bovine muscle shows
massive accumulation of ecsinophiles and
micracysts of Sarcocysdis cruzi (Photo 8.81);
5 hirsuta cysts may be seen as fusiform
cbjects 8 mm x 1 mm in the oesocphagus,
diaphragm and skeletal muscles of alder
animals, especially bulls;

macroscopic oysts of 5 fusiformis in the
skeletal muscle of butfale (Photo 8.82).

Judgement:

Judgemant shiould be made on macroscopic
presence of cysts, In heavy and swidespread
infestations with visible cysts the whole carcass is
condemned. In lighter infestations those parts of
the carcass that are not aftected are passed for
human consumption,

SECTION B
53

PHOTO 880
Sarcocystasis sasimophilic myaiiti
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PHOTO & B

Sarcocystosis: histolagical section showing
accurmuwlation of sosirophited and fwo michocpsts of
%, crugzi; there is no fisswe reaction

PHOTO 8.82
5. fusiformis in the skelora) arvsculature of Buffala
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PARASITIC DISEASES

W Diseases caused by arthropod parasites B

Hypoderma bovis infestation

Post-mortem findings:

* inflamed area of subcutaneous tissue, red,
green or yellow in calour, around the maggaot
of at the site where the magaot lodged;

* inflammation of the cesophagus, which may
cause rurmen bloat due to obstruction;

* Hypoderma bovis larvae (Photo 8.83).

Judgement:

Carcass of an animal atfected with Hypoderma
bowvis s approved. Subtutaneaws lesions are
remaved,

Screwworm myiasis

Post-mortem findings:

After five to seven days of infestation, a wound
may be expandead to 3 om or more in diameter
and 520 cm deep with larvae from a single
serewworm egg mass. Uswally by this stage,
additiomal screwwwiorm flies have deposited eggs.
resulting in a multiple infestation. Howewver,
after death the larvae leave the body as a result

PHOTO B B3
Hypoderma bovis larvae

of the temperature reduction and some third
stage instar larvae may pupate in the body,

Judgement:

The affected carcass can be passed after the
wiound tissues have been removed and
irceerated,



SECTION 9

Hygiene, dressing and carcass
handling

L

During initial dressing operations, and with due consideration 1o

MINIMIZiNg contamination

= slaughtered animals that are scalded, flamed or similarly treated
should be scoured of all bristles, hair, scurf, feathers, cuticles and
dirt;
the trachea and cesophagus should remain intact during bleeding,
except in the case of ritual slaughter;
bleeding should be as complete as possible; if blood s intended for
food, it should be collected and handled in a hygienic manner;
exposure of the tongue should be done in such a way that the tonsils
are not cut;
skinning of the head may not be requirad for some classes of
animals, e.g. goats, calves, sheep, provided that heads are handled in
such @ way as 1o avoid undue contamination of meat;
before the removal from the head of any parts intended for human
consumption, the head should be clean and, except in the case of
scalded and dehaired carcasses, skinnad toan extent sufficient to
facilitate inspection and the hygienic removal of specified parts;
lactating or obviously diseased udders should be removed from
carcasses at the earliest opportunity,;
removal of udders should be done in such as way that the contents
do not contaminate the carcass;
gas skinning or dehiding {pumping of air or gas between the skin or
hide and the underlying tissue to facilitate skinning) should only be
permitted if it can be achieved with minimal contamination and
meets required microbiological and organoleptic performance criteria;
anc
hides/fleeces should not be washed, de-fleshed or left to accumulate
in any part of an abattoir or establishment that 15 used for slaughter
or dressing

Source FADAWHO







Hygiene, adredzing and carcass handirng

INTRODUCTION

The hidefskin and viscera of animals entering a
slaughter facility are potential sources of
contamination of carcasses with pathagenic
bacteria. The major objectives in hygienic
dressing and carcass handling are thus o

# prevent contamination of the edible portions
of the carcass with soiling material from the
hides, sking and pels, and from the contents
of the imternal ocrgans;

= inhibit microbdal growth on the surfaces of
carcasses or meat;

* egliminate any carcasses ar partions of carcass
that are deemed unsuitable for human
CERSUMELion,

If evisceration is correctly performed, visceral
contents are not a significant source of carcass
cantamination. However, transfer of
cantamination from the hides to the carcas
surface is effectively unavoidable due to the
nature of the removal processes. One way of
mirimizing this source of contamination is by
ansuring that all animals that enter the
slaughter floor have undergone ante-mortem
inspection and have been passed as suitable for
slaughter. Thereafter, rigorous measures should
be taken to prevent the direct transfer [ie.
contact between the hide and the carcass) and
indirect transfer (e.g. from workers” hands,
clothes, toals and equipment] of contamination
fram the hide to the carcass,

The principles of hygienic practice for
dressing and carcass handling of red meat
animals (cattledarge ruminants, sheepfmall
ruminants and pigs) are similar for all thesa
species, Therefore, the principles will be outlined
far cattle, while for other species only those
specific aspects that differ from cattle will be
indicated.

GENERAL REQUIREMENTS

Basic equipment required for slaughter
and dressing

Slavghtering equipment, particularly for small
scale operations, nead not be elaborate and
expensive. The amount of equipment will
depend an the slaughtering procedures
ermplayed, If possible, all equipment should be
made of stainless stesl or plastic, be rust-
resistant and easily cleaned and sanitized
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Eguipreant that does come into in contact with
the meat {e.g. overhead rails, warking
platfarms, stunning pens) is usually made of
galvanized stesl

The basic eguipment that is needed for the
slaughtering opearation consists of;
= stunning gun, electrical head tongs or simple

stunning eguipment for direct blow;

= knives:

- sticking: 16 cm sharpened on bath sides;

- skinning: 16 ¢m curved;

* asharpening steel;

= gil ar water sharpening stone;

* scabbard and belt for holding knives;

= meat saw (hand or electric) and cleaver;

* block and tackle or chain haoist strong enough
to hold the weight ot the animal to be
slaughtered;

= pritch, chocks or skinning rack (dressing
cradie);

« a3 strong beam, triped or track 2.4-3.4 m fram
the floor;

= spreader - gambrel or metal pipe;

= spyveral buckets:

* working platforms,

The following items are additional equipment
required when pigs are scalded and scraped
rather than skinned:

» scalding barrel or tank;

= pot, barrel or system for boiling water;

¢ bell scrapers,

* solid scraping table or platform;

* thermometer registering up to 70 °C

= hiog or hay hook;

# torch or flame for singeing.

Other useful additional equipment includes:
= stunning pen;
bleeding hooks (for vertical bleeding);
bloed-catching trough;

& wash trough {for tripe).

The following items are necessary for
sanitation of hands and teals:

* hand wash-basin;

 implement sberhizers

There should be provisions for thoroughly
cleaning all equiprment coming inte contact with
carcasses or meat. Implemeant sterilizers are
stainless-steel boxes holding hot (B2 "C) water,
shaped to suit particular equipment {i.e. knives,
cleavers, saws, etc.). Knife sterilizers should be
positioned where every operator who wses a
knife has immediate acoess, Handles as well as
Blades must be sterilized. Each operator should
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have at least two knives or other equipment
[e.g. flay masters, anchoring chains, kidney
enucleatars), one to use while the ather
sterilizes. Failure to sterilize all knives and
equipment regulachy will result in carcass
contamination. Bacteria will be transfarred from
the hide to the carcass and from carcass to

CAnC LS.

Personnel

Warkers should wear protective clathing of the
type and colour approved by the competent
autharity, The clothing should be kept clean at
all timas; otherwise it should be changed on a
regular basis. Damaged clothing should be
replaced, Aprons, protective sleeves, glaves,
boots, knives, steels and scabbards should be
clean at the start of breaks and at the beginning
of every work period.

Warkers should wash their hands and arms
whenever they contact contaminated
itemsfsurfaces or otherwise on a regular basis, at
the start of waork and after every break, Waorkers
who handle both external hide/pelt surfaces and
exposed products should weash their hands
before touching exposed carcass surfaces.
RMovement of workers between "clean™ and
“dirty” areas of the abattoirs shauld be
restricted.

Hygienic dressing of cattle

The cuter side of the hide must never touch the
skinmed surface of the carcass. As little blood as
possiale should come into contact with the hide
of skin. Qperators must not towch the skinned
surface with the hand that was in contact with
the skin.

Combined horizontal/vertical methods
Head. Afrer bleeding, while the animal is still
hangirg from the shackling chain, the harns are
removed and the head is skinned. The head is
detached by cutting through the neck muscles
and the cccipital jeint, and hung on a hook. The
head should be identifiable as part of the
carcass from which it was detached for post-
mortam inspection. The carcass is then lowered
on its back into the dressing cradle.

Legs. Skin and remove the legs at the carpal
(forelegh and tarsal (hind leg) joints. The
foreleqgs should not be skinmed or removed
Befare the carcass is lowered an to the dressing

cradle ar the cut surfaces will be contarmmated,
The hooves may be left attached to the hida.

Flaying. Cut the skin along the middle line from
the sticking wound to the tail. Using long firm
strokes and, keeping the knife up to prevent
knife cuts on the carcass, skin the brisket and
flarks, working backwards tawards the round,
skin udders without puncturing the glandular
tissue and remaove, leaving the supermammary
glands intact and attached to the carcass. At this
point raise the carcass 1o the half-hoist position,
the shoulders resting on the cradle and the
rumgp at @ good working height.

Clear the skin carefully from arcund the vent
anus) without punciuring it and cut the
abdominal wall carefully around the rectum. Tie
off the recturm with twine to seal it, Skin the tail
avoiding contaminaticn of the skinmed surface
with the hide, Raise the carcass free of the floor
and fimish flaying.

Vertical methods
High-throughput plants have overhead rails that
convey the carcass from the sticking point to the
chills. Hide remaval is carried gul on the
hamging carcass. The operations are as in the
cambined honizontalfvertical method, but as it is
not possible to reach the hide from ground
lewel, mare than cne operator is needed, &
single operator may work with a hydraulic
platform that is raised and lowered as required.
Automatic hide-pullers are wsed in high-
throughput slaughterhouses, Some types pull
the hide down from the hind end, others from
the shoulders upwards towards the rump.
Automation of hide remaval reduces
cantamination since there is less handling of the
carcass and less use of knives, Moving overhead
rails also improve hygiene by reducing carcass
contact with operators, equipment such as
dressing cradles and with each other, since
carcasses are evenly spaced,

Hygienic dressing of small ruminants
Sheep fleeces canm carry large volumes of dirt and
faeces into the slaughterhouse. 1t is impassible
to avoid contamination of sheep and lamb
carcasses when the fleece is heavily soiled.
Therefare heavily solled animals should be
screened out during ante-rmortem inspection
and appropriate action taken {e.q, they should
be slaughtered at the end of the slaughter line
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with more precautions taken to prevent carcass
contamination; see Section 6}, The fleece or hair
must never touch the skinmed surface. Meither
miust the operator touch the skinned surface
with the hand that was in contact with the
fleeca/hair.

Combined horizontal/vertical method
The animal is turned on its back and cuts are
made from the knuckles down the farelegs, The
neck, cheeks and shoulders are skinned. The
throat is opened up and the cesophagus is tied
off. The skin on the hind legs is cut from the
knuckles dowwn to the tail root. The legs are
skinned and the sheep s hoisted by a gambrel
incerted into the Achilles tendons. A rip is made
down the midline and skinning proceeds aver
the flanks using special knives or the fists
(punching out). The pelt i then pulled down
over the backbone to the head, If the head is for
human consumgption it must be skinned or it will
be contaminated with blood, dirt and hairs.

Maoving cratch and rail system

The hanging carcass is lowered on toa
harizental conveyor made up of a series of
harizontal steel plates, bowed slighthy and
divided into sets large enowgh to cradle a single
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animal, Two ocperators usually work together on
each lamb performing the legging operations
and apening the skin to the stage where it can
be pulled off the back. When the gambrel is
tnserted into the hind legs, it is hoisted onto a
dressing rail.

Vertical method

At sticking the animal s shackled by one hind
leg and left to bleed, Dressing commences with
the free leg, which is skinned, and the foot
remaoved. & gambrel is inserted into this leg and
hung en a runner on a dressing rail. The second
leg is freed from the shackle, skinned and
dressed, then hooked on ta the other end of the
gambrel. The ckin is opened down the midline
and cleared from the rump.

& spreader frame (a bar that is U-shaped at
each end) spreads the front legs to simplify work
on the neck, breast and flanks, The fromt feet
are held in each end of the frame, which is then
slung up on to a separate travelling hook. The
animal is therefore suspended by all four legs,
belly uppermost. Skinning continues as in the
cambined horzontalivertical method, To clear
the shoulders and flanks, the forelegs are freed
fram the spreader and the feet removed, the
animal returning to a vertical position. The skin

Thie follewing good bygienic practioe (GHP) prinaiples shioukd apgly to 88 skinning methods and

Stages:

# Priment contact (im=rollingl or dirt fickng from Freed parts of the hide and the meat surface

* [onat touch the meat surface or the knife with the hand that held the hide { e, do not alternate
hige- and knife-holding hands) before effective hand-washing,

*  Prevent contaménation of the carcass with dirty hooks, rollers and protective clothing,

= Aler the initsal cut through the skin, stenlize the knsfe in water at 82 °C, and then make all other

cuts from the mside out { "spear-cuts”™)

= Do mot create aerosols during mechanical hide-pulling.
» Mohair orskin pieces shoukd be left on the skinned carcass.
= Mo eacesys blood stould appear on the skin of the carcass.

but some differences includs

In same larger abattairs, more automated methods are used. The skinneng princeples are the same,

» The carcasses hang from rails fno cradies) and are conveyed throwegh the dressing operation.
= 4 sngle operator standsng on-a hydraulic plathorm may skin the whole cancass:

Mechanical hide-pullers remove the hide after initial manual skinning.
Less manal handling results in improved carcass hygiens
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can row be completely pulled off, The head
it alen skinned if it is meant for
consumption, though this takes some wark with
the knife. In bath methods, after remaval of the
fleece the vent and oesophagus are cleaned and
tied off.

Table 9.1 summarizes the steps in carcass
skinning, along with the major points of
hygiene that should be focused on.

Specific details related to hygiene of

slaughter and dressing of pigs

Scalding of pigs

* Ensure pigs are dead before scalding,

* Ensure the scalding water is around &0 *C and
that it is changed as frequently as required to
avoid excessively dirty water contributing to
Carcass contamination.

* The scalding should last around six minutes to
loosen the hair sufficiently,

* Scalding can be carried out using a water

tank, or vertically using a hot-water shiovee
{the latter is more hygienic, but more
expensive).

Dehairing of pigs

* Dehairing can be done manually using a
specially shaped scraper.

= Dehairing can also be dome using a special
maching with rotating rubber-tipped paddl

= In some abattoirs, scalding and scraping cas
be combined and done within the scalding
tank.

= Dehairing can also be done by dipping pig
2 melted resin (re-usable), and removing th
solidified resin layer together with the hair

Singeing of pigs

After scalding, burn the remaining hair on the
skin with a hand-held gas tarch. In larger
abattoirs, this can be done using a furnace. Af
singeing, the black deposits and ash have to b

Main steps

Skinning and remowal of head while
the animal & hanging

Stages

Skir the head.

femove the harms,

Pay attention toc

GHP
Hook up the head.

Detach the hesd through cocipital

Joint,

Tie the cesaphagus

Removal of hind legs

Skin and detach the hind legs

GHP

throegh tarsal joint.

Lowesing the cancass 1o horzonial
pasition

Rermowal of foredegs

Flaying on cradie

Flayireg i hal-vertical pasition

Flaying in vertical podition

Place the carcass on is back, on 1o
cramiie,

Skan and detach forelegs through
carpal joint.

Cut the skin along the middla ling

fraem the SUCENG wound 1o the tad.

Skin the beisket and flanks,
skinfrermove the uddes.

Raige the carcass 1o half-hoisi
Clear the skin around ams,

Cul aboaminal wall arcdind recium.

Tie=pdf the rectum with fenne/cove
wiith plastic bag.
Ckin the tail,

Raee the carcass free of
cradiafloor

Skin the back and comgplete flaying.

EHP

GHP

GHE

D it puncture the wddar mastitis
pathogens! ).

Leave supermammary glands on
CACASE Inbacl

{aHF

Do not punciure the anuarecium
{enteric pathogans!)

GHP
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scraped off ("polishing”} and the carcass cleaned
thoroughly, The scraping equipment (scrapers,
brushes) must be regularly cleaned as it may
SEFVE 3% @ CArCass re-Contamination saurce,

Skinning of plgs

If the pigskin 5 to be used by the leather
industry, pigs can be skinned instead of scalded.
I this case the hygienic principles described for
cattle are applied,

Evisceration

With all species, care must be taken in all
operations not to pundcture any argans such as
the viscera, urinary bladder, gall bladder or
uterus. If this happens, the contaminated
portion of the carcass must be cut off, All viscera
must be identified with the carcass until the
veterinary inspection has beern passed, After
inspection the viscera should be chilled on racks,
etc. for better air circulation.

It is of utmost impartance that hands be
washed regularly during evisceration. All knives
and saws used during this process must be
sterilized regularly and must never be put down
on the floor.

Facilities shauld be provided for eviscerators to
do their job hygienically. In the case of a
mechanical corveyor belt, boot-washing, apron-
washing and other washingfsterilizing facilities
must be made available. in smaller abattairs a
hand-basinfsterilizer must be provided. In all
cases, there should be facilities for sterilizing the
ewisceration platform and the offal containers.

Cattle

The brisket is sawn down the middle. In the
combined horizontalfertical system this s done
with the animal resting on the cradle. The
carcass is then raised to the half-hoist position
and, when hide removal s complete, the
abdominal cawity is cut carefully along the
middle line. The carcass is them fully hoisted to
hang clear of the floor so that the viscera fall
out under their own weight. They are separated
into tharacic viscera, paunch and intestines for
imspecticn and cleaning. If any of the stomachs
or intestines are to be saved for human
consumpticn, then the cescphagus/stomach and
stomach/ducdenum boundaries should be tied
(the oesophagus and rectum having been tied
off during hide remaoval). This prevents cross-
contamination between the paunch and the
intestines.

Small ruminants

A small cut is made in the abdominal cavity

wall just above the brisket, and the fingers of
the other hand are inserted to lift the body

wall away from the viscera as the cut is
continued o within about 5 cm of the cod fat or
udder.

The omentum 5 withdrawn, the (tied-off)
rectum is loosened, and the viscera are freed
and taken out. The (tied-off) cesophagus is
pulled up through the diaphragm, The
breastbone is split down the middle taking care
ot o puncture the tharacic organs, which are
then removed.

The {ollowing GHP panciples should be applied in 88 evisceration methods and stages:

= [o not punciure the viscera.

= Pravent leakages from the viscera (alimentary tract), uterus, unmary bladder and gall bladder during
separation cuts

= Prevent oontact of viscera with lloorshwails

= Regularly wash handsfaprons and stenlize knives.

& |dentifwfcoemelate vaoera with the related carncasses

* | larger abattoirs, where the carcasses hang from rails (no cradiesh and are cormeyed through the
dressing operation, the whale evisceration is conducted in-a vertical position
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Pigs
Locsen and tie off the rectum, Cut along the
middle line through the skin and body wall from
the crotch to the neck, Cut through the pelvis
and remove the bladder and sexual organs. In
males the foreskin must not be punctured as the
contents are a serious source of contamination,
All these organs are considered inedible.
Rermove the abdaminal and thoracic viscera
imtact. Avaid contact with the floor or standing
plattorm. The kidneys are usually removed
after the carcass has been split down the
backbone. The head is usually left on until after
chilling.

Table 9.2 summarizes the steps in evisceration,
along with the major points of hygiene to
facus an,

SPLITTING, WASHING AND
TRIMMING
OF CARCASSES

Carcass splitting

Cattle

Work facing the back of the carcass, Split the
carcass dowwn the backbone (chine) with a saw or
cleaver from the pelvis 1o the neck. Sawing gives
a better result but bone dust must be removed.

If a cleaver is used, it may be necessary to saw
through the rump and lain in older animals,

The saw and cleaver should bhe sterilized i |
(B2 “C} water between carcasses. Power saws
increase productivity.

Pigs

These are suspended and are split down the
backbone as for cattle, but the head is gener:
laft intact.

Sheep

Sheep and lamb carcasses are generally sold
whale, If necessary they can be split by saw i
cleaver, but a saw will probably be necessary 1
clder animals.

Carcass trimming

The chject of carcass trimming is to remove al
damaged or contaminated parts and to
standardize the presentation of carcasses prio
o weighing. Specifications will differ in detal
for different authorities. Veterinary inspectior
of carcasses and offal can only be carried out
gualified personnal. Where signs of diseasa o
damage are found, the entire carcass and off;
may be condemned and must not enter the
chain, but more often the veterinarian will
require that certain parts, for instance those

Main steps Stages

Cipeen thie Thorax
on the radie.

{ipen the abdomen

Frg thad visoera
wiscera fall out

Klaikoe double ties at the oesophagus=stomach and

Caw the brket doem the midde while the cacass is

Rakse the carcass to the half-hoist
Cut the shdorminal wall Sang the middle hne,

Rame the carcass chear from the gadlefloor so that

Pay attention to:

GHP
ko sharp top end of the saw.

GHF
Lk & knife wath & ownded,
bilumt tip.

GHE
Lieaye the tharacs ard
abidorminal wiscora mtact.

stoimadh—ouodenum bowndaries.
{Mote: cesophagus and rectum openings have been

sealed] during skinning.)

Frges e visoora from the cantasd,

Separate the viscera
VIO in separate trays

{Mpte the kidneys are removed later, after cancass

spliting.)

Catch the eibke ie.q. iver, kaart, lungs) and inedible

GHFP
Wish the trays betwmeen
animals.
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where abscesses are present, be removed and
destroyed [see Section 8). Factory personmel
must not remove any diseased parts until they
have been seen by the inspector; otherwise they
may mask a general condition that should result
in the wheale carcass being condemned. Any
imstructions from the indpector 1o remove and
destroy certain parts must be obeyed.

Trimming on a vertical halst will minimize
contamination by floor or cradle contact. Do not
let anything drop on the floor, but only into
skips. Personal hygiene must be scrupulous, &ny
spills of gut contents on to the meat should be
cut off, but careful work will avoid this. The
trimmed carcass should be hung on rails. if beef
is quartered to facilitate handling, the cut
surface is at risk.

Red meat offal should be hung on hooks, Any
offal processimg must be in rooms that are
separate from meat-handling facilities. Intestines
for human consumption must be thoroughly
cleaned and washed.

Carcass washing

The primary object of carcass washing is to
remaove visible soiling and bloodstains and to
imprave appearance after chilling, Washing is no
substitute for GHPs during slaughter and
driessing becawse it is likely to spread bacteria
rather than reduce total numbers, $tains of
wiscera and the contents of other internal organs
must be out off, Wiping cloths must not be used,

Carcass spraying will remove visible dirt and
bloadstans, The water used must be cdean,
Soiled carcasses should be spraved immediately
after dressing before the soiling material dries,
thus minimizing the time for bacterial growth,
Under factory conditions some bacteria will
double in number every 20-30 minutes,

In addition to remaoving stains from the
skinmed surface, particular attention should be
paid to the internal surface, the sticking wound
and thie pelvic region, A wet surface favours
bacterial growth so only the minimum amount
of water should be used and chilling should start
as soon as possible, Same time should be
allowed tor the carcasses to drip dry before they
are weighed and then immediately chilled in
arder to minimize excass moisture in the cooler.
If the coaler is well designed and operating
efficiently, the carcass surface will quickly dry
out, inhibiting bacterial growth

Bubbling of the subcutaneous fat is caused by

9

spraying with water at excessively high pressure,
which may be due to the pressure in the system
or a result of holding the spray nozzle too close
to the carcass.

Table 9.3 summarizes the steps in
evisceration, along with the major points of
hygiene to focus on,

TEMPERATURE-CONTROLLED
STORAGE OF CARCASSES AND MEAT

Refrigeration of carcasses

Carcasses should go into the coaler as scon as
possible and should be as dry as possible. The
abject of refrigeration is to retard bacterial
agrowth and extend the shelf-life. Chilling meat
post-martem from 40 °C down to 0 °C and
keeping it cold will give a shelf-life of up ta
three weeks, provided high standards of hygiens
were observed during slaughter and dressing,

Carcasses must be placed in the cooler
immediately after weighing. They must hang on
rails and naver towch the floor After several
hiours the outside of a carcass will feel cool to
the towch, but the important temperature is
that deep inside the carcass. This must be
meatured with 4 probe thermometer {nat glas;.]r
and used as a guide to the efficiency of the
cooling.

The rate of cooling at the deepest point will
vary according ta many factors, including the
efficiency of the cooler, the load, carcass size
and fatness. As a general guide, a deep muscle
temperature of 67 *C should be achieved in
28-36 hours for beef, 12-16 hours for pigs and
24-30 hours for sheep carcasses, Failure to bring
dowmn the internal temperature quickly will
result in rapid multiplication of bacteria deep in
the meat resulting in off-odours and bane-taint

High air speeds are needed for rapid cooling
but these will lead 1o increased weight losses
due to evaporation unless the relative humidity
(RH} is also high. However, if the air is near to
saturation point (100 percent BH) then
condensation will occur on the carcass surface,
favouring mould and bacteria growth, &
compramise between the two problems seems
to be an RH of about 90 percent wath an air
speed of abowt 0.5 méisecond. Condensation will
also oocur if warm carcasses are put in a coaler
partially filled with cold carcassas.

The cooler should not be overloaded beyand
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Thee fallowing GHP principiés should be applied in all carcass splittingAwashing methods 2nd stages:
* Stendize the splitting equipment bebemen carcasses,

= Llse-only potable water for carcass washing.

= Wash the cancasses as little as possible to preventireduce the spread of contamination from
indvidual spats on to larger areas of the same carcass.
#- Pravpntireduce arbome cross-conlamination Deteean carcasses by nol creating aerosoks during

wiashing.

* Rermove any surface contamination by trimming rather than by washing,

* Wiping cloths must not be used.

Main steps Slafges

Split 1he Carcass
LANCass,

Pay attention toc

Waork lacing the back of the GHF

Lawes are prefermed to Cemeers

5|:||'| Ihe cantass dowm [he
badkbons with smw o ceaer

Wash the carcass

Lisar waker spraying without GHP
BACETEINE prassune,

DO not wash carcasses by hasing

Wiash the carcasies e a

washang cabinet

thie maximum load specified by the
manufacturer and spaces should be left between
carcasses for the cald air to croulate. Othenaise,
cooling will be inefficient and the carcass
surface will remain wet, favouring rapid
bacterial growth.

Onee filled, a coaler should be cdosed and not
be frequently cpened to avaid sudden rises in
temperature, When emptied, the coaler should
he thoroughly washed before refilling.
Personnel handling carcasses during loading and
unloading operations should follow the strictest
rules regarding their personal hygiene and
clothing and shauld handle carcasses as little as
possible.

Marketing of meat under refrigeration
Chilled meat must be kept cold until it 5 seld or
cocked. If the cold chain is broken,
condensation forms and microbes grow rapidly,
The sarme rules about not overloading, leaving
space for air circulation, opening doors as little
as possible and observing the highest hygiene

standards when handling the meat apply. An
ideal storage temperature for fresh meat is ju
above its freezing point, which is about -1 °C
[-3 °C for bacon because of the presence of 1a
The expected storage life given by the
International Institute of Refrigeration of
various types of meat held at thess
temperatures is shown in Table 9.4,

Under commercial conditions, meat
temperatures are rareky kept at -1 °C to 0 °C, ;
actual storage times are less than expected
(Table 9.5). The times would also be reduced |
RH was greater than 90 percent,

Meat shiould be placed in the refrigerator
immediately following receipt. Any parts that
chow signs of mould growth or bacterial slimd
should be trimmed off and destroyed, Hands
must be thoroughly washed after handling su
trimmings and knives must be sterilized in
boiling water, The refrigerator should be
thoroughly cleaned after finding such meat a
should alsa be cleaned on a regular basis,

Carcasses, quarters and large primals shculc
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The feBowing GHF pringiples shoobd-be applied in all cargass refrigeration° methods and stages:

* kiove the carcasses into the cocler as spon as possible to speed up swrface deying and hinder
bacterial growth.

= keep the cancassas on rails and wathout towching flcorsfwalls and other carcasses o prevent cross-
contaminatian.

s« [Bn not overload the cooler,

e Adjust the cooling regume aptirnally in terrrs of alr tlemperatune, speed and relative humidity, 1o
achieve rapid refrigeration to a deep muscle temperature of 6-7 =C with no condensation or
restve waight kises

= Do not open the cooler doors either unnecescanly or freguently to svoid temperature fluctuaticns.

Ajr must cirulate efficiently around the heat source,

* Ciold asr miust be distributed evenly throwah the room following a circular patiern

* The fan should not biow air directly anto the carcasses, as the deflection from the carcasses will
affect coolng of other paris of the room,

» The more the air & forced to move around the products instead of through open spaces, the
better, it is preferable 10 have the air blown at right anagles 1o the rails instead of along their
lengihs

& Carcasses shoold be evenly spaced out and the room should not be overloaded. The recommended
rail spaces for the different species are BE0-750 cm per beef carcass, or two pork carcasses, or bwo
cali carcasses, or sx sheep carcasses, with @ minimem of 5 Om BEween carcasses

® It is not advisahle 1o hang different kinds-of carcasses or carcasses of very different sizes in the
same room becawse thelr rates of cocling wall differ,

fce on the evaporation unit insulates the refrigeration mechanism.
* e should be thawed and removed from the evaporation coil a1 regular intensals,
& Excessive ice formation, which necessitates more frequent defrosting, can be avoided by:
- net everloadeng the chiller;
- tlosing the door;
~ repainng damaged insulation;
- mapping up.all water duning the cleaning process.

o adapied from Matioral Depariment of Agrnicultore (South Afnca), 2000
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nat be cut into smaller partions before it is
necessary, as this will expose a greater surface
area for bacteria to grow, Freshly cut surfaces
are moist and provide a better medium for
i i Expactad storage life at -1 °C

Type of mex ) e bacterial growth than the desiccated outer

Baal up 10 3 weeks 14-5 with stnct I'IW'EI'I’E:' HJHB{-ES u{ cuts that hm mn Etﬂl'E'd for some

vaal 1=3 wnnks )

Lambs 10-15 days time.

Fark 1-2 weeks An accurate thermameter should be placed in

;‘fg’?‘t offal ; s the refrigerator and checked regularly. The

E:a:n:c;l-. p :!EH tat 3 °C) temperature shauld remain within a narrow

range {0 to +1 *C).

Lmurce: Imernatiomal Instdvte of Refrigerstion, 2000

Freezing

The aim of freezing is to extend shelf-life from
weeks to several months. Bacterial growth stops
at temperatures below -12 “C. Above that
termperature, the shelf-life of meat is limited by
the actions of its own enzymes, which cause fat
to become rancid. The maximum shelf-life at
=18 *C i%

Storage temperature [°C) T fram cutting (days) « five manths for pork:
E fg = gight manths for sheep meat;
1 g = ten months for beef.
15 5
0 3
£3 =3

Sowres Natanal Department ol Agricultue {Souih africal, 2000
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Summary

B The main objectives of waienic dressing and carcass handling are to
+ prevent contamination of the edible portions of the carcass with material from the hidefskin
and from the contents of the internal orgamns;
= inhibit microbial growth on the surfaces of carcasses or meat;
+ eliminate any carcasses or portions of a carcass that are deemed unsuitable for human
COnsUmption,

B Basic equipment for dressing should include pravisions for deaning and sterilizing all toals
(g, knives, saws, cleavers), equipment and working surfaces.

B ‘Workers should be provided with clean protective clothing and basins for washing their hands
during and between cperations,

B skinning procedures should be such that direct and indirect hide to carcass contamination is
prevented,

B Evisceration should prevent leakage of crgan contents on to the carcass, carcass to carcass
contamination and dressing surface to carcass contamination.

| Trimming should be done to remove damaged and soiled parts and standardize the appearance
of the carcasses. Diseased parts should not be trimmed off until they have been seen by an
IndpEcio

B ‘Washing of carcasses should be done to remaove visible soiling and not as a substitute for hygienic
dressing, Carcasses should be washed as litthe as possible to preventreduce spread of
contamination from individual spots to larger areas of the same carcass.

B Carcasses should be chilled as saon a4 possible after washing to speed up surface drying and
hinder bacterial growth,

B The coocler conditions should be such that a deep carcass temperature of 6-7 °C is achieved in
2B-36 hawrs for beef, 12-16 hours for pigs and 24-30 hours far sheep carcasses,
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SECTION 10

Establishments: design,
facilities and equipment

Establishments should be located, designed and constructed so that
contamination of meat is minimized to the greatest extent
practicable.

Facilities and equipment should be designed, constructed and
maintained so that contamination of meat is minimized to the
greatest extent practicable

Establishments, facilities and eguipment should be designed to allow
personnel to carry out their actvities in a hygienic manner.

Facilittes and equipment that are in direct contact with edible parts of
animals and meat should be designed and constructed so that they
can be effectively cleaned and monitared for their hygiene status.
Suitabie equipment should be available for contral of temperature,
humidity and other factors as appropriate to the particular processing
systemn for meat.

Water should be potable except where water of a different standard 1
can be used without leading to contamination of meat

Lairages should be designed and constructed so that

= animals can be held without overcrowding or injury, and are not
exposed 1o chimatic strass;

= there are appropriate layout and faclities for cleaning andfor drying
af animals;

& ante-mortem examination 15 facilitated,;

+ floors are paved or slatted and allow good drainage;

= thera is an adequate supply and reticulation of clean water for
drinking and cleaning, and tacilities are provided Tor feeding where
necessary,

» there is a physical separation between lairages and areas of an
abattoir where edible material may be present;

* “syspect” animals can be segregated and examined in saparate
areas. These areas should include facilities that are capable of secure
holding of "suspect” animals pending slavughter under supenvision,
and should have separate and contained drainage; and

* there is an adjacent area with adequate faclities for cleaning and
sanitation of transport vehicles and crates, unless there are facilities
within close distance that are approved by the compeatent authority

I~ El E.r..-.*-;.-:'. _ H "- |




These facilities should be:

= constructed so that all parts, gut contents and faeces from
condemned animals can be held under secure containment as
appropriate to the circumstances; and

» constructed and equipped so as to facilitate effective cleaning and
sanitation.

Where these facilities exist they should be:

= easily accessed from pens containing “suspect™ or injured animals;

» constructed with suitable facilities for hygienic storage of parts
derived from “suspect” or injured animals; and

» constructed and equipped so as to facilitate effective cleaning and
sanitizing.

Rooms and other areas in which bodies of animals are dressed or meat

may be present should be designed and constructed so that:

= cross-contamination during operations is minimized to the greatest
extent practicable;

o affective cleaning, sanitation and maintenance can be carried out
during and between periods of operation;

» floors in areas where water is present slope sufficiently to grilled or
otherwise protected outlets so as to ensure continual drainage,;

= exterior doors do not open directly into the area;

= chutes separately conveying different parts of animals are fitted with
examination and cleaning hatches where these are necessary for
sanitation,

= spparate rooms are used for skin-on dressing of pigs or other
animals, when other classes of animals are being dressed at the same

time; T
= separate rooms are used for: ﬂ‘f
- emptying and cleansing of alimentary tracts, and further |

preparation of clean alimentary tracts, unless such separation is |
deermed unnecessary, l\
- handling of meat and inedible parts of animals after they have
been 50 designated, unless these products are otherwise separated
by time or distance;
— storage of inedible animal parts such as hides, horns, hooves,
feathers and inedible fats;
= there is adequate natural or artificial lighting for hygienic process
controf;
= there are appropriate facilities for the preparation and storage of
edible fats;
= access and harbouring of pests are effectively restricted; and
* adequate facilities are provided for secure storage of chemicals
{e.g. cleaning materials, lubricants, branding inks} and other
hazardous substances 5o as to prevent accidental contamination of
meat.

Cource: FAMALHT  HWid
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SECTION 10

INTRODUCTION

This section is concerned with the nature of the
physical environment in which the slaughter and
processing of meat animals take place and its
contribution to the risk of contamination of
meat, Recommendations cover all stages of the
process, from intake of live animals, through
slaughter, to meat cutting and packing. Most
establishments for slaughtering/processing meat
animals will be permanent, and careful planning
is necessary to enure that the design and fabric
of the buildings, facilities and eguipmeant are
conducive Lo minimizing contamination risk, This
planning includes the choice of locatian (in an
area free from airborne contaminants,
prevalence of pests and likelihood of flooding),
the layout and materials used and the
equipment installed. 1t also conoerns the
provision of suitable services, e.g. water supply,
service roads and the physical means of
transporting meat hygienically.

An abattoir is a food factory and the essential
elements in general feod hygiene apply, In the
context of this section, this relates to product
flowy, materials wsed in construction, facilities for
separation and storage of edible and inedible
products, and cleaning. The slaughter animal is a
reservair of micro-organisms present on the coat
and in the gut, whereas meat from a healthy
animal is generally considered to be intrinsically
sterile. This gives rise to the concept of “dirty"
and “clean™ areas of the plant and the objective
is to separate them as best possible. However,
thiere will always be a “grey” area where edible
meat is exposed in the presence of dirty
components, and here minimal risk is achieved
thraugh best practice; these risks cannot be
designed out.

In many developing countries lack of
appropriate slaughtering facilities and
unsatisfactary slaughtering techrigues may
cause unnecessary losses in meat as well as in
valuable by-products, and may be a major
constraint to improving animal production,
Animals are slaughtered in places that are
frequently polluted with blood, intestinal
contents and dirty effluents, and which are not
protected against insects, rodents and dogs.
Meat produced under such conditicns will
quickly deteriorate because of the bacterial load
and could cause food poiscning. In the absencea
of inspection, meat from sick or parasite-
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infested animals may well be a vector for
spreading diseases affecting human beings as
well as animals, Furthermare, meat quality is
adversely affected by careless handling under
unsanitary conditions in the meat market or
shops. In addition, by-produwcts are not properly
wtilized and, instead of being an asset, are
considered a nuisance,

Thie establishment of slaughter facilities of a
sufficiently high standard = but which are still
simple and inexpensive — would improve the
situation, When establishing slaughterhouses,
each country or even each locality muwst adopt a
solution based essentially on specific Iocal
canditions.

FACK {1988) has provided designs for small-
scale modular slaughterhouses, Each madule is
small im size and deals with a specific activity.
There are also a number of options available
within the different modules (such as
canstruction materials and methods of
treatment of by-products). Each module has its
own bill of gquantities and can be costed
separately.

The central module is the slaughter floor,
which is technically equipped for killing cattile,
sheep, goats and pigs. Other modules can be
added ta this slavghter floor for operations such
as by-product utilization, meat preservatian,
processing and butchering.

Projects addressing all links in the production
chain are more successful than those that foous
an a single activity, Designs therefore include a
meat market, in order to facilitate the
integration of production, processing and
marketing.

This section includes operational procedures
for the facilities, but these may have 1o be
maodified to accommodate local conditions and
customs. A case in paint is the level of slaughter
numkbkers. Depending on the number of staff and
thee howrs worked, the throughput of animals
per day can be varied from that given,

Slaughterhouses are a key element in the
meat preduction and distributicn chain, but it is
essential to provide adequately trained staff to
improve slaughter hyrgiene and meat quality,
reduce raw material losses, increase utilization
af by-products, and thereby increase
profitability and financial returns to livestock
producers,

Provision can be made in the basic design for
slaughter of all species, namely, cattle {or
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buffalo), sheep, goats and pigs; howewer,
because of space limitations, concurrent
slaughter of different species is not possible. The
abattoir capacity will depend on the mix of
animals being slaughtered. Daily thraughputs of
approdimately five large stock {e.g. cattie) or

50 small stock (sheep, goats or pigs) or a
combination thereof, represent a practical
maximum for small-scale modular
slaughterhouses,

GEMNERAL PRINCIPLES

= There should be provision of an area for the
containment of animals prior to slaughter (a
designated “lairage™),

* There must be physical separation of areas for
holding items designated as “dirty” (live
animals, inedible by-productsh and as “clean®™
(adibla meat).

« Workrooms, strectures and equipment should
be designed and constructed to allow

effective cleaning and manitaring of hygiene
sLatus,

= Facilities for personnel should include
changing rooms, toilels with hand-washing

and drying facilities, showers and a separate
room for eating and drinking.

* Suitable conditions must be provided for the
preparation and storage of meat.

# A maintenance programme must be followed
to ensure that facilities and equipment are up
to standard.

Lairages

The lairage provides temparary hausing for
animals prior to slaughter and its design should
take account of the following three needs:
animal welfare; maintaining cleanliness; and
spparation of sick or “suspect” animals, It must
be designed and constructed to allow the
following physical activities:

= Animal activities
Eating
Drinking
Lying and resting
Comfort movement

* Human activities
Ante-mortem inspection
Droving and sorting
Cleaning

Koy elements in lairage design are:

« sufficient light for satisfactory ante-martem
inspection;

= floors that drain easily and do not
compromise the cleanliness of animals’ coats;

+ nosharp objects, corners of walls, etg, that
could injure animals;

v jsolation pen available for containment of
sick or “suspect” animals, with separate
drainage;

= physical separation of lairage (“dirty” area)
from the area where edible products are
produced {"clean” area).

The welfare of animals in the lairage has
important consequences for carcass hygiene
because stressed animals shed more bacteria,
including pathogens.

STUNMNING AND BLEEDING AREA

* There must be provision te constrain an
animal sufficiently to allow best practice
stunnirg {Secticn 7). The design must allow
rapid shackling and bleeding of the stunmed
amimal in order to meet welfare criteria.

¢ The bleeding area should have a contained
drainage area for blood or blood should he
collected in a receptacle; floors should be
kept as clean as possible,
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T Eamination

# This area should be physically separated from
the dressing area to minimize the risk of
crods-cantamination of expased meat,

Dressing area

The dressing area is used for the skinning,
evisceration and final carcass-preparatian stages
for cattle and sheep, and for the scalding,
dehairing, evisceration and polishing stages far
pigs. This s an area swhere exposed meat s

PHOTO 104
Avom: cracked tiles: they can provide & refuge for
M- DrQaEnEms

produced, so contamination from the exterior

must be prevented: exterior doors should not

open directly to the area and there should be
meatures 1o prevent access by insect and
vertebrate pests.

Key elements in the design of this area are:

= Walls and surfaces must be smooth and
impermeable 1o facilitate cleaning,

* Fleors must be inclined sufficiently to allow
continual drainage to covered drains.

= The layout must prevent cross-cantamination —
processing routes of inedible "dirty™ products
[skins, Inedible by-preducts) should not cross
the line carrying dressed carcasses,

= The angles hetween walls and floor, and
between adjoining walls, where dirt could
accumulate, should be coved.

= Structures and equipment that directly
contact edible meat must be designed to
allow tharough cleaning and disinfecting,

* Soparate rooms must be available for the
simultaneous dressing of pigs and ruminant
SPECIES.

* There must be a separate room for the
empiying and cleansing of alimentary tracts if
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A scald tank
and associated
dohairer for
pigs

these are prepared a5 an added-value
product.

+ Separate containers for inedible by-products
rmust be provided and these must be stored in
A separate room,

Refrigeration
The importance of good refrigeration facilities
cannot be overermphasized. If meat is not
preserved by any other means soon after
slavghter, termperatune contral is vitally
important in controdling the survival and growth
of both speilage and pathogenic arganisms.
Adeguate facilities must be provided for the
chilling {or freezing) and storage of carcasses
and meat. Storage should be in accordance with
written speciflications and the temperature of
the ambient air and meat should be monitored.
Wilalk-in chillers shauld have good artifical
lighting to allow safe movement of products

Bibliography

and to facilitate identity checks and other
specific activities.

Cutting rooms

The result of boning and cutting operations is

exposure of numercus cut surfaces of

meat that are liable to become contaminated

by micro-organisms. It is imperative, therefore,

that all tables and surfaces, all cutting
equiprnant including knives, and the hands and
clothing of cperatives be cleaned and kept
clean, To this end, adequate washing and
sterilization (for knives and tools) facilities must
be avallable.

Design features that are important in a
cutting room are:

# controlled temperature ta minimize the
growth of micro-organisms;

* cutting surfaces in a material that can be
thoroughly cleaned and that does not
harbeur remmnants of meat tissue ar fluids;

= aseparate storage facility for packaging
material and separation of the butchery and
wrapping area from the packaging area.

Equipment
roderm equipment for the meat industry is
designed to accommodate the need to be
cleaned and sterilized; much is manufactured
from stainless steel or other non-rusting metal
alloys, Water from wash stations used for
equipment and from sterilizers should duct
directly to draing.

Separate and dearly identified equipment
must be used for inedible and condemned parts
ar tissues af the animal.

FAD. 1988 Standard design for small-scals moawlar staughterhauses. Animal Froduction and Heatth Paper

Mo, B8. Rome.

FAQANHO, 2004 Draft code of hygienic practice for meat, In Sepoer of the |0tk Session of the Codex
Camaritee on AMeal Hygéene, Alinorm 02716, Rome (availahle at

frpiiip fan orgfcodew/alinarmdaaLnd 1ee pdf)



SECTION 11

Personal hygiene
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Persans who come into direct o ingivect comtact with edible parts o

animals or meat should:

* maintain an appropriate standard of personal cleanliness;

» wear protective clothing appropriate 1o the circumstances, and
ensure that non-disposable protective clothing is deaned before and
during work;

T wearing gloves during the slaughter and dressing of animals and
the handling of meat, ensure that they are of an approved type for
the particular activity, e g, chain-mail stainless steel, synthetic fabric,
atex, and they are used according to specifications, e.g. washing of
hands before use, changing or sanitizing gloves when contaminated;
immediately wash and sanitize hands and protective clothing when
there has been contact with abnormal animal parts that are likely to
harbour food-borne pathogens

cover cuts and wounds with waterproof dressings; and

separate Trom areas wnerg meat may e presant

Persons who come into direct or indirect contact with edible parts of

animals-or meat in the coursa af thair work, should

= where necessary, have a medical examination pnor to and during
employment,
not work while clinically atfected by, or suspected to be carrving,
communicable agents likely to be transmitted through meat; and
|_:IH‘ A dre -:_:l'- arel I'_I:_Z”'IF_IE'..' '-.-'u'!”'l MEpEarin I-'_ 'f_—'qu-r&*rzer:‘;g o Ine
gstablishment operator in respect of communicable agent

Source: FACVWWHD. 2004, Draft code of hygeenic practice for meat in Beport of the 106h
Sesion of the Codler Committee on Meat Hygiene, Alinorm DA2THE Rome (avallable at
ftpatiip fao. orgioodesdlimormOdiaLod 16e pdf)
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SECTION 11

INTRODUCTION

Im any food production process, contamination
of the product can eriginate from the animal,
from the enwironment or from the personnel
invalved in the operation, Human heings can
suffer from diseases that may be transmitted ta
athers via meat, of they may unwattingly carry
dizease agents. There are many organisms that
live in and en our bodies, and cause ne illness in
this, their natural environment. Howeaver, if
these arganisms find themselves inor on
foodstuffs, they may proliferate or produce
tesxing that can subtequently cavse severe iliness
i the unsuspecting consumer, This section
examines measuras that the food handler can
take to minimize the risk of contaminating the
product.

PERSONAL HEALTH

The aim of any arganismis to survive and
praliferate, ensuring the surdval of the species.
This is as trise of the micro-organisms that cause
disease as it is of animals and human belngs.
When a disease-praducing arganism enters the
body and produces disease, it multiplies, making
many copies of itself ta be spread in the
excretions of the ill host. Thus, respiratory
diseases are spredd in the nasal secretions and
phlegm of the patient, and disseminated to the
ervironment and other patential victirms by
coughing and sneezing, whilst gastro-intestinal
diseases are spredd through the faeces and
wvomit of the patient.

If & person is unwell, and particularly if the
illnass is of gastro-intestinal type, that person
shiould not handle food, 11 is possible that the
person’s hands ar clathing may be
contammatad with the ::-rg;_:ni'srn respansible for
the iliness, even though he or she has done
everything to minimize this risk. Thesse
arganisms are rather hardy, and encugh may
survive normal washing procedures to pose a
1isk 10 the faod. Some organisms also remain in
the body even atter the person has recovered
from the episcde af illness, and will be present
in the faeces. It is recommended that faecal
samples are sereered for causes of the
gastro-enteritis prior to the person
returning to food handling, or there should
be a period of perhaps three weeks after
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recovery during which time the person showld
nal handle food.

It shiould be noted that some people become
lifelong carriers of diseases such as typhoid.

Cuts, grazes and other skin lesions should be
covered, wsing blue waterproof adhesive tape,
or waterproot gloves. This is because, during the
healing process of skin lesions, the organlsm
Staphplococcus aureus praliferates arcund the
lesian, This arganism could be transferred to
foods, where it produces a toxin that is
respansible for food poisoning.

CLOTHING

Personal clothing cam carry micro-organisms that
have been gathered from a wide variety af
sources into the food-processing envircnment.
To protect the feod from personal clothing,
protective coveralls should be worn. The
coveralls should be light in colour sa that
contamination can be easily identified and the
coveralls cleaned. Pratective clothing should be

FHOTO 111
Gooo racrcr: giean light-codpured coveralls and
waterproaf foativear
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replaced at least at the start of each working
day, and whenever contaminated, Ideally, clean
protective clothing should ke donned at regular
intervals throughout the day, at a frequency
appropriate to the production volume and
soiling.

Clean waterproof footwear should be worn,
and should be cleaned before starting or
resuming work after a break, and at the end of
a period of work. This footwear shauld not be
used in amy area ather than the food-processing
hall, and separate footwear should be provided
for staff working in high-risk areas and in
“dirty” areas. & colour-coding system allows
easy identification of equipment allocated to
particular areas of the process,

The wearing of jewellery, watches and othear
detachable items should be discouraged, Dirt,
and ocrganisms such as 5. awreus, can build up on
and around such items, and they also pose a risk
of fareign body contamination if they fall into
the food.

similarly, cosmetics, false nails or eyelashes
and strong perfumes should not be allowed
becawse of the risk of contamination and even
tainting of the food.

CLEANLINESS

All parts of the body carry numerous micro-
orgartisms, including 5, aureus, While it s
impaossible for 8 person to remove all of these
micro-organisms, careful attention to personal
hygiene will minimize the risk of contamination,

Care should be taken not to touwch the ears,
nase, mouth, eyes and hair while working with
foodstufis. These parts of the body may carry a
higher number of arganisms that could be
transferred to foods, Ao chewing, eating,
spitting and smaoking should be discouraged, as
these activities involve touching the mouwth, and
saliva may be disseminated into the
environment,

Hands should be kept clean, and fingernails
short. Hands should be washed:
= bhefore entering any food-processing area;

= after using the tailet;

+ after coughing, sneezing or touching the face
or hair;

+ after handling amy waste material;

+ before handling any food or food-contact
eguipmant;

« after handling food or food-contact
equipment;

# when leaving the food-processing area.

If glaves are to be worn, hands must also be
clean, and the gloves must be cleaned exactly as
the hands would be.

Hand-washing procedure;

& ringe hands with warm water;

= apply soap and rub well imte all parts of the
hands and fingers;

= using a small brush, scrub under the
fingernails, and in the creases of the hands
and fingers;

= rinse the hands with warm water;

* re-apply soap and rub owell in;

= rinse well;

* dry hands thoroughly.

All the above steps should be carried out to
minimize the risk of contamination, An optional
addition iz a sanitizer, applied after the hands
have been dried, but this should not replace any
of the abowve steps.

It is important that the warm water used be
clean, potable and preferably running water,
and that wastewater be ducted away from the
food-processing area. The use of soap is
impartant to lift grime from the hands, and it
should be unperfumed to ensure that there is no
risk of tainting the foadstuffs, Drying is vital,
Many micro-organisms are highly susceptible to
desiceation, and the risk of contamination is
reduced by drying. The method of drying should
be wsing clean disposable towels, & re-usable
towel will gradually become maore contaminated
than the hands it is supposed to dry, as each use
will add some mare micro-organisms to it
Warme-air hand-dryers may cause spread of
rmicra-arganisms in droplets inta the
enwironment, and often people do not use the
dryer for a sufficient length of time to
completely dry their hands.
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INTRODUCTION

The Hazard Analysis and Critical Contral Peint
(HACCE) system s the most widely used and
internationally accepted food safety
management system in the warld, The main
goal af applying HACCPE plans in abattoirs is to
ensure that animals are slaughtered and dressed
under conditions that mean the meaat will carry
minimal public health risk, & HACCP plarn has
the fallowing advantages:
= it is proactive and preventive;
* it 5 awned by the meat plant;
* it is systematic, plant-specific and
documented
Honwewer, ona should also be aware that
HACCP implementation is time-consuming and
creates extra work for staff. Thus a HACCP
systam is not easy to accommodate, particularly
far small, mulbispecies operators. Neverthelass,
HACCP is currently the meat safety management
system of choice; na better alternative is
presently available.

PREREQUISITE PROGRAMMES

General hyglene principles known as good

hygienic practice (GHF} or good manutacturing

practice (GMEP] are the foundations on which a

more specific HACCP system is built, Therefore,

GHP i5 a prerequisite and there can be no

effective implementation of a HACCP plan

without pre-existing, effective GHP, While some
lawer-level risks for public health can be
managed through GHP principles anly, GHP alone
i5 imsufficient for managing some higher-level
risks that reguire additional, more specifically
targeted control measures provided by a HACCP
system. Therafore, with respect to the frequently
asked guestion regarding the need for a HACCP
plan when GHP could be sufficient in abattoirs,
the answer is: “not either GHP aor HACCP™ bt
rather "both GHP and HACCR".

GHP incarporates several prereguisine
programimes:

+ Plant maintenance: surraundings; vehickes,
hygienic plant layout (e.g. separation of
“chean” and “dirty” areas); use of resistant and
easy-to-clean matarials {e.g. no wood); routine
bBuilding mainteranoe emergency
maintenance procedures; equipment’
machinery maintenance and calibration; and
related records.
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# Cleaning and sanitation: storage of cleaning
equipment and chemicaly, precedures for
cleaningfsanitation of wehicles, premises and
aquipment; cleaningfsanitation schedules;
checks and microbiological sampling schedules;
and related records.

s Water; supplies; sampling schedules; testing
results; and related records.

= \Waste disposal: storage and dispatch of low-
risk waste materials; disposal of high-risk
materials {e.g. specified risk material [SEM))
efflpent doposal; ard related records.

« Pest control: control procedures; bait plang list
of pesticides and their hardling; and related
reards.

= Suppliers and customers: lists of suppliers and
custamers, animallairage records; ather
incoming material records and specifications;
delivery records; and procedures for produsct
recall.

« Statf: induction and further training of staff;
rautine medical certification and records;
reporting of daily health problems; storage
and laundering of protective dlothing; and
related records.

Hygienic operating procedures for the

slaughter and dressing of animals (Sections 7

and 9) alsa represent elements of GHP.

SUMMARY OF HACCP PRINCIPLES

The seven principles of the HACCP approach are
commonly explained as shown in Table 121

Principle 1.

Hazard analysis

This is probably ome of the most important and
elaborate elements of the HACCP system; all
ather HACCP elaments are either based on, ar
directlyfindirectly generated from thaorough
hazard identification. 1t should address all
imndividual steps, indeding technical aspects and
any inputs (g.g. raw materials}) along the
production process,

Hazard definition

& hazard is any blalogical, chemical or physical
agent present in, or condition of, tood that can
cause harmful effects on human health,
Biological hazards are probably of greatest
concern in abattoirs, and they include
pathogenic micro-organisms [bacteria, fungs,
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Principle

1. Hazand analysis

2, Kentthication of critical condrod points (CCPs}

3. Establishing ontical imets at each CCP

4. Monitoning of each CCP

5. Conecive actons al each CCF

6. HACCF wenificationdsalidation

T. HACCF docurmen Lation

viruses), microbial toxins andfor toxic
metabolites, parasites and prions. Chemical
hazards include residues (e.g. pesticides,
polychlarinated biphenyls [PCBs), heavy metals,
mycotoxing), veterinary medicinas, growth
promoters, ceaningManitation chemicals,
lubricantsisalvents, and pest baits. Physical
hazards can include glass, plastic, metal, woed,
rubber bands, string, hair, buttons, jewellery,
bone splinters and insects.

Hazard identification

and characterization

At each process step, every hazard and the
related sourcefroute of its transfer, as well as
distribution/redistribution, on or in meat, have
to be considered, Simultanecusly, available
cartral measures are determined, Using risk
assessment, the risk score {e.g. ascale of 1to 4
can be wied) for a given hazard at a given
production process step is allecated by
considering the relationship between the
probability of the cocurrence and the
seriousness of the consequences (Table 12.2). In
the case of a low risk score (e.g. 1), no particular
control measures for the hazard are required
apart fram those already provided by GHP, In
the case of a very high risk score {e.g. 4), a CCP

rarneral siope

ldentification of all likely public health hazands
associated with the operation, assessment of the risk of
theée GEcusTing, idendification of relabed contmol
MEASUTES

Identification of the process steps where hazards pose a
rlrgh-iE"h‘E" risk. anid 50 must be convtrole.

Digfining the line between acceptable and unacceptable
hazard-related vakies, from the safely aspect, at
individual COPs,

Estabishing the system for monitoeing whether hazands
are effectively controled at all the CTCPs,

Deselopment of actiorsiprooedures to [PrERETIE trarafer
of hazands poding undstceptable rek o oomslemens it
iCCPs get out of contral,

Proving that all the measunes ane warking and that al
hazards are comnirodled.

Practical, record-based prood that the checkingfaction
activiies are carried out and ane effecte

must be allocated to this process step (see
belowd, IF this is not possible, the step needs t
be redesigned.

Control measures

Control measures can provide prevention,
elimination or reduction of hazards. Most
control measures are actually hygienic operat
procedures normally used as part of GHE in
abattoirs, most available contral measures are
effective in reducing hazards, rather than in
eliminating them.

Principle 2.

Identification of critical

control points (CCPs)

COPs are those process steps that are vital for

chtaining safe meat, and the points where th

hazards must be effectively controlled

(prevented, eliminated or reduced) through

specified measures, Consideration as to whetl

a given step is a CCP or not is based on the

following questions:

a) Is the hazard at this step at an unaccepiab
leval? (If not, the step is mot a CCR)

b} Are control measures to prevent unaccepts
lewvals available at this step? (If not, the ste
nat a CCR)
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Severity

Fraguant Likaly
Catastraphic ey high 4 vary high 4
Crtical ery high 4 High 3
hoderate High 3 e iiem 2
Meghgible Klediurm 2 Ly 1

Probability

Occasional Seldom Urilikaly
High 3 High 3 bedium 2
High 3 Medium 2 Lo 1

hagium 2 Lwar 1 Lo 1
Lenw 1 Lewar 1 Lewas 1

Mate om & scade of 1104, kow ree 5 1, medum risk 2, gn rse 3 and veny high rise 5 4

o) If the answer to both a) and B) is yes, the step
is a CCP

d) Howeever, when the two answers sbove are
"no* and the step cannot be considered &
CCP, it should be considered whether controdl
measures are available at the previous step. If
this is the case, a CCP should be assigned
retrospectively 1o the previows step,
Although CCP allocation can differ among

abattoirs depending on the specifics of the

production process, including the technologies

used, some generic CCPs are comman to all

abattoirs, For both large and small ruminant

abattoirs, CCPs may include:

» acceptance af animals for slaughter,

« skinning,

= gvisceration,

* chilling,

= dispatch.
For pig abattoirs, CCPs may include:

* scald andior singe,

= gyisceration,

= chilling,

= dispatch.

Principle 3.

Establishing critical limits at each CCP
Critical limits are applicable only at CCPs, They
represent a measurable andfor ochservable
indicator of whether previously identified
hazards have reached unacceptable levels of
risk. Critical limits can differ in their nature and
haw they are measured, Far example, chilling
temperature {e.g. 4 “C) is a critical limit because
it prevents the growth of some pathogenic
bacteria; exceeding that temperature would
pase a high risk from multiplication of the
pathegens. The temperature can be measured
by thermameter, Ancther example of a critical
limit is the absence of meat contamination by

digesta during evisceration because it can
contain enteric pathogens; the contaminated
meat would pase too high a risk, Such meat
contamination can be detected by eithar visual
or instrument-aided observation, or both,

Principle 4.

Meonitoring of each CCP

For each CCPR regular monitoring proceduras
have ta be established, to ensure that the CCP is
cantrolled effectively and to detect proactively
any danger from exceeding critical limits. The
ranitering should include established
parameters such as the methods used

(e.g. sampling plans and temperature recording
checks are meaningfull, the frequency, the
allacation of related responsibilities and
recording, Although regular, monitaring is nat
always a continuous activity. Ideally, CCP
manitoring should provide an early warning of
the danger of losing contral, before critical
limits are exceeded.

Principle 5.

Corrective actions at each CCP

Immediately when there is an indication that for
any CCP the critical limit has been exceeded and
the process is getting out of control, a specific,
pre-planned corrective action must be taken.

Immediate effects

The immediate aim of corrective acticns is a
rapid regaining of control. Examples include
retaining a contaminated carcass on the
slaughter line andfor altering its disposition, or
mowing carcasses to another chiller if the
ternperature s moving out of control.

Longer-term effects
However, corrective actions should alse incdlude
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alements that aim to prevent reocourrence,
together with determining what went wrong
and considering any need for retraining staff,
amending instructions and procedures,
maintenance warks, or replacemant of
eguipment,

Organization

Crucial preconditions for carrective actions o be
effactive include specifying who is responsible
far carrying cut a given actian, and maintaining
accuratefupdated records.

Principle 6.

HACCP verification/validation

To be effective, the HACCPE plan needs ta be
followed in terms of both the operations and
the operators, resulting in identified hazards
being effectively controlled.

HACCF verification

Verification procedures nesd to be defined, in
order to prove that what was planned and what
is actually happening do not differ. Various
checks can be wsed for HACDPE verification;
either the HACCP team or external auditors, or
bath, cam carry them out, Verification checks do
nat need to be carried out for the whole HACCP
system simultaneocwsly; different parts of the
plan can ba checked at different times.
Mevertheless, all the parts have to be checked
writhin a specified time frame. Examples of
varification checks include microbiological
sampling of the carcasses and the environmental
surfaces, auditing by customers or regulatory
authorities, and ocn-site review of the process
flows diagrams.

HACCP validation

Validation procedures need to be defined, in
arder to prove that the HACCP plam is effactive
i controlling the identified hazards, The
effectiveness of HACCP-basad contrel of hazards
should be at least equivalent to, but preferably
aexcepd, those of controls based only on GHP
Validation checks include assessment of
completeness, Bpproprlateness, adeguacy and
justification of all aspects of the HACCP plan.
Generally, it is good practice if validation
includes comparison with in-house and national
parformance. A HACCP plan should be
revalidated if any changes are made to the plan
ar the production process,

Principle 7.

HACCP documentation

Cocumentation should provide general
infermation, details of the HAZCP plan itself,
and records. All documentation should be
updated, complete and infermative, but be as
simple as possible and accessible,

General information

This includes a description of prereguisites,
operating inmstructions, training recards and
similar information.

Plan information

This includes all necessary information an the
HACCP team and responsibilities, product
and production processes, and review
procedures,

Records
These include data an monitonng, corrective
actions and verification.

FREPARATIONS TO DEVELOP
A HACCP PLAN

Astembling the HACCP team

A person trained in the HACCP approach should
take the lead. The team should incorporate
members who can provide key knowledge and
skille andfor who hald responsibilities of
particular intarest within the company, &
multidisciplinary team s beneficial, but an
excassively large team will not necassarily result
in increased effectivenes, The team can always
call im "outside® experts on particular issues as
reqguired, including specialized HACCP
consultants.

Gathering necessary information

The necessary background infarmation relates 1o
current production processes, premises and
BOUIpMEnt, prerequising programmes,
instructions and records related to GHE, suppliers
and customers, and similar,

Defining the production process

& HACCP plan is product- and process-specific,

Therefore, the scope of any future plan showld
spicify the type of product {e.g. besf, lamb or

pork) and its intended use (g, carcass meat or
processed meat).
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Process step  Hazard identification, Risk evaluation CCP? Control measures

Frobability  Severity  Risk catogory

oAl =
| FII

CCPs  Critical limits Menitaring Comrective actions
Procedure  Freguendy  Responsibility  Aecords  Procedure  Responsibility  Reoonds

CCrA

CCp2

CCP3

CCPa

Validation carried out by: Hamae: Pasition: Dake: Skgnature:

WALIDATHN CARRIED OUT 8EFORE THE PLAN 1% FIRST IMPLEMENTED

k1he Ih procesis A all Are contral  Ane Arpcriteal A Arp Does the Does the

sCope flowr chart  hazards measures  CLPs krnits monitoning  records plan cover  plan

Bocurate?  complete?  sddreiisd?  in place? justifiec? acceptable? protedures adequate? Al harards?  contral
gwEn? all hazards?

YESBO  YESMD YESHID YESMID YELMD YESRID YESHO YESRID YELHOD YESMID

VERIFICATION CARRIED OUT AFTER THE FLAN IS IMPLEMENTED

People responsibe Part of the plan Fart of the plan Fart of the plam Whale plan

T werilication: werilied- weridied: wvendied: werdied:
Fart* Data Part® Dhatfe Pan® Dapa T framae

Parson 1
Persan 3
Person 3
Parsom 4

* Far each part, a separate sgned verdication recoed muit be prepared, induding any cormeclive actions mquined, whether these have baen cared
out and by wham.

Rl al s wmvand addae e s eni: sl o llnd
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Drawing the process diagram

The process diagram should cover the whola
pro<cess that the company i in charge of, and
shioww eveary step of the process. It is essential
that nat a single step be omitted, as this could
invalidate the whale future plan,

Checking the process diagram
Confirmation of the process diagram throwgh
careful observation of the real situation across
the whole process, including cross-checking with
the staff operating at individual steps, will
significantly imprave a future plan’s
effectivenass,

Generic examples for
development/implementation

of a HACCP plan

Examples of the main elements included in
HACCP plan development andfor
implementation are summarized in:

= Table 12.%. Risk svaluation

Talble 12.3. Hazard analysis

Table 12.4. Summary of CCPs

Table 12.5. Yalidation and verificaticn.



SECTION 13

The role of governments
and other regulatory
authorities in meat hygiene
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SECTION 13

INTRODUCTION

Meat is an essential part of the global food
supply and an important element of agricultural
commerce and trade in many countries.
Commensurate with this, food-borme disease can
ke a significant public health problem, and
inadequate food guality and certification
seriously limits the functioning of the
marketplace, Meat production can also act as a
vehicle for transmission of diseases of animal
health impartance. For these reasons, civil
society demands that government play an
official role in meat hygiene.

While the fundamental reasons Tor
gavernment invelvemeant in meat hygiene
remain unchanged, the foous of that
invalyement has changed markedly in the past
decade, Recent legislative chamges in many
countries are a response to public demands for a
significant reduction in food-borme risks of
animal origin, and new approaches vo design
and delvery of meat hygiene services are
SMmerging.

In a global regulatory envircnment that is
increasingly intent on placing key meat hygiene
responsibilities on industry, governments must
still retain final responsibility for ensuring that
meat hygiene goals are met. The rapidly
increasing trade in meat and meat products at
beth local and internaticnal levels is also
resulting in increased government attention to
the potential for transmission of diseases of
amimal health imporance via the foed chain,

This section focuses on the changing role of
gavernment in madern meat hygiene systems.
The intense current interest of governments in
deverloping new international standards that
delineate their rele 5 a reflection of this
changing focus, which will be expressed in
different ways in developed and developing
countries,

GOVERNMENT INVOLVEMENT IN
MEAT HYGIENE

Govermment, which includes government
veterimary services,’ plays a key role in maat
hygiene, This role will be administered by a
caormpetent authority that provides a number of
essential functions, A competent authority is
defined as "The official authority charged by the

3

government with the control of meat hyaiene,
including setting and enforcing regulatory meat
hygiene reqguirements” {FAOANVHO, 2004a).

Establishment of an institutional
structure and legislative framework
Establishment of an institutional structure and
legislative framework is a prerequisite for the
proper functioning of a meat hygiene
programme. Legislation includes acts,
regulations, requirements and procedures that
cover protection of human (and animal) health,
pratection of consumer rights and conditions of
fair trading.

Institutional structure must successtully
interface with non-gavernmental and private
sectors and alsa facilitate a range of professional
inputs, e.q. from veterinarians, human health
specialists, food technologists and agricultural
sjantists.

Establishment of policies and standards
Within an appropriate instituticnal
enviranment, ane or mare national compatant
authorities develop policies and standards Tor
meat hygiene.” An array of meat hygiene
regulations will describe regulatory
requirements and criteria against which safety
and suitability will be assessed, Safely standards
will need to cover hazards of physical, biological
ar chemical arigin.

Process and product standards should
incorporate current scientific knowledge and
good practice, and cover all aspects of the food
chain that are within the jurisdicbon of the
competent authorities. This function reguires
the competent authority to have appropriate
scientific and technical capabilities. Policles and
standards must also be established for

! "vetaninary services” refers to veteninary puldic and
animal health activities irrespective of the
organizational arrangements of competent
authorities at the national lavel.

=

Maat hygiene is defined as “all conditions and
Measurs necessary 1o ensure the satety and
sultability of meat at all stages of the food chain®.
Safery is deicribed in terms of appropriate
application of measures to protect public kealth, and
achigvement of any quantitative outcomes far
hazard control that may ke reguired, Sultakslity i
described in terms of meat having been produced in
a hygienic mannar, and meeting any non-safety
quantitative standards that may be reguired.
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cormpetencies of inspaction personnel and
training requirgments.

It i clear that velerinary inputs to ante- and
post-martem inspection achieve a duality of
public health and animal health objectives,
Irrespective of the jurisdiction of the competent
authaorities involved, veterinary services should
integrate their activities to the maximum extent
possible and practicable so as to prevent
duplication of effort and unnecessany costs,

Design and implementation of ante- and post-
miartem meat inspection programmes are
primary meat hygiene responsibilities of
national veterinary services. In the absence ot a
risk-based approach (see below), iInspecthicn
standards are prescribed according to long-
standing practice.

Palicies and standards include those that are
pertinent to meat hygiene throughowt all parts
of the food chain, &.9. for enviranmental
contaminants, registration and use of veterinary
drugs at the farm level, and chemicals that
come into cantact with the product during
processing operaticns. Surveillance of products
for urseen food-borme hazards, e.g. chemical
contaminants, must be undertaken by the
competent authority so as to identify producers
that present non-complying slaughter animals
and highlight emerging problems and
emergency situations.

Delivery of meat hygiene services

Meat hygiene activities are usually delivered by
& competent authority that must provide
sufficient numbers of qualified personnel to
perform allocated tasks, Resources required to
support those tasks include provision of
equipment, transport, laboratories and training
Programmes,

All inspection procedures and judgements
must be exercised by personnel who have the
appropriate competence. Laboratory support is
essential to carrying out meat hygiene. All
laborataries should be evaluated andfar
accredited under officially recognized
programmes to ensure that adeguate quality
controls and validated methodologies are in
place,

Delivery of a meat hygiana service showld
include appropriate information loops
throughout the food chain, with particular
attention being paid to feedback of inspection
information to producers,

Compliance and enforcement

The competent authority must ensure
comphiance with regulatory requirements by
applying a systematic and functionally
independent verification and audit programme.
Legislation must provide for the ability 1o
enforce regulatory requirements and impose
sanctions in cases of non-compliancs.

Public health and animal health
d5sUrances
Provision of written or equivalent assurances
that meat and meat hygiene systems conform to
regulatory requirements is a vital function of the
competent authority, Such assurances can be
provided by a competent authority which is a
government agency having official jurisdiction,
ar by a competent body, The latter is defined as
" & body officially recognised and overseen by
thie Competent Authority o undertake specified
meat hygiene activities" (FAOANWHO, 2004a).
International health certificates providing
official assurances for trading of meat should
engender full confidence in the country of
impartation (FADMWHOD, 1995), Imparting
courtries will take commensurate measures 1o
verfy certification assurances, e.g. documentary
and physical checks at the port-of-entry, and
third-party audit of meat hygieng systems in the
exporting country,

Animal health surveillance

Animal health surveillance constitutes
“continuows investigation of a given population
to detect the occcurrence of disease for contral
purposes”; and monitoring constitutes “on-
going programmes directed at detection of
changes in the prevalence of a disease in @ given
population® (OIE, 2004). In this comtext,
crgancleptic inspection of slaughter animals can
provide am important sentinel function for
zoonoses, as well as for diseases solely of animal
health importance. Further diagnostic tests can
be applied in the case of suspect animals,

Conformance with international
obligations

The World Trade Organization (WTO) Sanitary
and Phytosanitary (5P5) and Technical Barriers to
Trade (TET) Agreements represent the bast
afforts of the global community to establish
principles and guidelings governing measunes
for food in international trade. Signing of the



5PS Agreement in 1994 has encouraged meat
hygieme measures that are based on an gverall
assessment of the risks to human and animal
health, taking into account risk assessment
technigues developed by the relevant
international organizations (see below), Along
with other WTO 3PS5 obligations, inspection
procedures utilized in importiexport meat
hygiene programmes should be comparable to
those wsed in domestic pragrammes,

THE CHANGING ROLE OF
GOVERNMENT IN MODERN MEAT
HYGIENE 5YSTEMS

In meeating meat hygiene objectives prescribed
in national legislation or required by importing
countries, competent authorities contribute in
various ways "from the direct performance of
necessary [veterinary] tasks to the evaluation of
[veterinary| activities conducted by operators in
thie agra-industrial chain® (Marabelli, 2003},
However, the contribution of government to
mdern meat hygiene programmes is
undergoing rapid change, In this context, it
shiculd be noted that “Veterinary Services are no
langer the sole managers of animal health
protection and disease control, but rather
guarantors that all parties involved in food
production fulfil their respective abligations to
guarantee safe food for the consumer®
(Marabelli, 2003}

Reorganization
Competent authority
Currently there are widely varying approaches to
organization of meat hygiene services within
gowernments {OIE, 1991, 1992, 2003h). The need
for clearer delineation of responsibilities
between that part of government that deals
with economic issues of meat production and
trace, and that concernad with public health
and consumer protection (WHO, 2002), has been
a primary driver in reorganization of the role of
gawernment. A corsalidation of multiple
legislative and functional activities previously
spread over several legislative jurisdictions gives
practical meaning to multidisciplinary
approaches to meat hygiene and
implementation of a *production-to-
consumption” appraach,

Attermnpts to consolidate andfor better
coordinate responsibilities for food regulation

T rofe af governments sod other requiatory authowilies in meat pgiens

have now been under way in a number of
countries for several years. The owerarching
goals are to improve the efficacy of controls and
enhance public confidence in the safety of the
food supply. Consalidation and simplification of
legislation reduce inconsistencies in controls for
different foods that cannot be attributed ta
differences in food-borne risks.

I same countries, the organization of foed
control (including meat hygiene) at the national
level is nowy falling under a single competent
authority that has responsibility for the entire
food chain, Concrete benefits have already been
reported, particularly in respect of clarifying
roles and responsibilities, reducing overlap and
duplication of programme functions, improving
service delivery and facilitating federalfprovincial
collaboration (Evans et al., 2003).

Hand in land with these changes, the meat
hygiene activities of the competent authority
can be complemented by “autsourcing” of
particular services, e.g. laboratory diagnostic
cervices, meat inspection activities and aspects of
certification {see below). In these instances, the
competent autharity will focus on verification
amd auditing functions that assure consistent
delivery of services, In turn, the internal
verification systemns of industry should be
strengthened, The competent autharity must
alsa find ways of working that facilitate a high
degree of coordination between the private and
public sectors, This can most effectively be doneg
within a guality assurance framewaork that
allaws for responsible accreditation,

Competent bodies

While responsibility for meat hygiene always
rests with the naticnal competent authority,
“flexibility should be allowed on how the service
is delivered e.g. by the Competent Authority or
by an officially recognised Competent Body
operating under the supervision and contral of
the Competent Authority® (FADAHO, 2004a).
Whatever the arrangement, the competent
autharity must be able 1o demanstrate that na
conflict of interest exists between public andfor
animal health objectives and ecanomic support
for the meat industry.

To be officially acoredited, an inspection or
certification body must be assessed against
objective criteria and must comply with all
regulatory activities and requirements, especially
in relation to the competence, independence



Goot practoes Ioe the meal indusiry

and impartiality of personnel {FAQAWHD, 1995).,
The parfarmance of officially accredited bodies
should be regularly assessed by the competent
authority.

Official veterinary inspector

it is now becoming generally recognized that
fhexibility in the way meat hygiene services are
delivered in the slaughterhouse, either by the
competent authority itself or by an officially
recagnized competent body operating under
the supervision and cantrol of the competent
authiority, is a primary goal of a modern meat
hygiene programme, However, the role of the
“official™ weterinary inspector in modern meat
hygiene systems is still subject to international
debate (FAGAWHD, 2004a). The level of
imvalvernent of the “official veterinary
imnspectar”, i.e. the veterinary employee of the
competent authority who carries out afficial
meat hygiene duties in the slavghterhouse, is
changing as structural changes in systems for
delivery of meat hygiene services continue.

Whatever the outcome of this debate, it is the

afficial veterinary inspector who has the final
responsibility of ensuring that all meat hygiene
requirements are met. The competent authority
should establish the knowledge and ability
requirements of all personnel involved,
including the role of the official veterinary
imspactor, Acceptance of competency standards
is becoming a key requirement in judging the

equivalence of meat hygiene systems for meat in

international trade.

Privatized delivery of meat hygiene

v a modern meat hygiene envircnment,
competent bodies or competent perions

miay be engaged by industry to undertake
prescribed meat hygiene activities,

imcluding ante- and post-mortem inspection, as
approved by the competent autharity
(FADNATHO, 2004a),

Use of private non-veterinary persannel to
carry out ante- and post-martem inspection
activities is now well established within a
number of national programmes, However, all

ante- and post-mortam inspaction arrangemeants

should satisfy the principles of independence,
competence of inspectors and impartiality, and
must be carried cut under the overall
sypervision and responsibility of the competant
authaority.

The competent authiority should specify the
competency requirements for all parsons
engaged in inspection and verify the
performance of thase persons (FADNWWHD,
2004a}.

The Meat Safety Quality Assurance [M30A)
system implemented by industry in Australia i
the mast comprehensive example of privatize:
delivery of meat hygiene services (see below),
The official wvaeterinary inspector responsible fg
specific slaughterhouse ensures that the M5O,
system meets regulatory requirements on an
ongoing basis. In tatal, six levels of verificatio
are built into the system;
= company quality assurance Teams verifying

compliance with M504 implemented by

iredustry;

« competent authority on-plant supervisors
ensuring daily compliance with M50A;

¢ competent authority regional veterinary
auditars verifying compliamce with

averarching regulatory requirements on a

rcnthly basis;

o annual independent veterinary audit by th
competent authority;

= independent compliance assessment by
competent authority;

# external (overseas) audit,

Other examples of privatization of specific
meat hygiene functions are increasing on a
glokal basis. Individual health certification of
groups of slaughter animals is becoming a
comman practice in a number of countries,
e.g. for zoonotic diseases, vererinary drug
residues and vaccination regimes. Veterinary
ante-mortem inspection may also be pravided
private contractors at the level of livestock
production (McKenzie and Hathaway, 2002).

Privatization should only be considered whe
meat hygiene chjectives (ingluding animal
health chjectives) can be achieved without th
burdensome addition of another layer of
regulation. There must be clear economic
incentives to government and the changes my
be acceptable to the competent authorities in
importing countries. In this context, concerns
have been raised over the potential for
privatization of meat hygiene services in
developing countries (WHO, 2002),

In the absence of good agricultural and
veterinary practice during primary progduction
and weall devaloped quality assurance systams
and risk-based process control (e.g. Hazard
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Analysis and Critical Cantral Paint [HACCP]),
intensive involwement of government in meat
hygiene arguably still presents the rmast
effective way of assuring required ocutcomes,
This may be the situation that exists for some
yerars to come in developing countries,

Enhancing audit and enforcement

A number of institutional models are emerging
for the audit and enforcement of regulatory
requirements im meat hygiene. It is generally
recagnized that the effectiveness and
consistency of audit and enforcement must be
demonstrably improved, especially if consumers
are 1o have ongaing confidence in the wafety of
the food supplhy.

The competent autharity auditing and
enforcing standards may be separate to, or
included i, the centralized competent authority
promulgating meat hygiene policy and
standards. Notwithstanding this, audit and
enforcement remaing decentralized in some
countries, i.e. undertaken by regional or local
government. Whatever the organizational
structure, a theme of greater centralization of
resparsibility and “checking-the-checker™ is
becoming standard audit practice. Procedures
and sanctions that are risk-based are becoming
mare cemmaon, and private third parties are
emerging as independent auditing bedies,

Uptake of risk analysis

International trends

& risk-based approach to food safety is the
contemparary cornerstone of Codex
Alimantarius standards for food in international
trade (see below) and application of this
discipline has irrevocably changed the approach
of governments in meat hygiene, While
developing technical capability to assess food
safety risks and properly benefit from the
provisions of the WTO 3P3 Agresment,
competent authorities must also employ othar
components of risk amalysis, Le. risk
managemsnt and risk communication, if thE}'
are effectively to protect human health and
ensure fair trade,

Risk analysis in food safety has its
contemperary rocts in the emerging global
climate of “free trade that is based on removal
af barriers constituting wnjustified protection of
domestic economic advantage. However, the
global community fully recognizes the sovereign

right af governmants to place appropriate
controls on food products crossing their borders
0 a5 to protect human health, The WTO 5P5
agresment specifies international obligaticns in
terms of the establishment and implementation
of such controls,

Risk amalysis is increasingly becoming cross-
sectoral in nature, and it is generally recogrized
that all "bicsacurity” processes should be
applied with the greatest degree of cansistency
possible. The consalidation of risk-hased
approaches at the national level has already
resulted in significant changes in regulatory
policy, infrastructure and scientific endeavour in
a number of countries

In a contemparary meat hygiena environment,
competent autharities should utilize risk
assessment to the greatest extent possible in the
development of public health standards.
MNational competent authorities are facing
increased demands for technical expertise to
develop damestic standards an this basis, while
at the same time endeavouring to meet risk
analysis obligations as assumed under
international trading agreements.

The central role of risk analysis in madern
rmeat hygiene systems has been described in
Section 1. As primary producers and processors
express cancerns about the costs of compliance
with new regulatory requirements and their
effect on international campetitivenass,
competent authorities are increasingly pursuing
meat hygiene measures that do not
unnecessarily restrict business enterprise.
Development of standards that are outcome-
and risk-based assists achievement of this goal.

Uptake by governments

Tex date, risk analysis and risk-based standards
have been formalized in national legislation to
varying degrees. Risk assessments provided by
international or regional grganizations are
increasingly complamenting those generated at
the national level, Mational sovereignty is
reflected in Fisk management decisions that
reflect agreed public health goals,

In same countries, increasing attention to
formalized application of a generic framewaork
far managing food-borne risks has resulted in a
legal obligation to routinely include
stakehalders other than the competent
authority in the risk management decision-
making process (see Section 1),
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Examples of standard-setting according to risk-
based approsches are predominantly faund in
the areas of primary production and process
control, Simulation medeliing of risk
management interventions in these areas is
available for some hazard/product combinations,
but quantitative standards resulting from such
wiork are still limited in number. Removal of
resource-intensive post-maortem inspection
procedures where they have been shown 1o be
of negligible benefit has been the most visible
outcome 1o date, In the absence of a risk-based
evaluation, procedures have to remain based on
current scientific knowledge and practice.

There is only limited scientific evidence linking
traditional ante- and post-mortem inspection
with measurable autcomes in terms of human
health. Additionally, there has been limited
progress in tailoring inspection procedures to
the spectrum and prevalence of the
diseasesdefects present ina particular class of
slaughtered livestock frem a specific
geagraphical region. A risk assessment approach
can be wsed to address these problems and
facilitate the proportional allocation of meat
hygiene resources according to level of risk,

Greater emphasis is being placed on risk
communication in most countries, and competent
authorities are learning important lessons in the
translation of complex meat hygiene information
inte readily understandable messages for the
general public. Increasingly, more proactive
communication methods are being employed.
Provision for broad-based stakehalder
comsultation s seen as a oritical element in an
effective risk commiunication strategy.

The trend towards institutional approaches
that bridge the animal and public health
sectorsidisciplines involved s increasingly
apparent at the national level and the
traditional focus on regulating individual
production systems is shifting to one of ensuring
confidence in owerall regulatory frameworks at
all levels, Development of a mare unified
approach will have particular benefit in
developing countries in assisting general
understanding of risk assessment and optimizing
the use of scarce technical resources.

Development of integrated “production-
to-consumption™ meat hygiene systems
Problems exist in many countries and
federations not necessarily because of lack of

legal meat hygiene instrumeants, but because of
a broad disparity in the means to respond
adequately and consistently to food hyglens
situations in specific sectors of the food chain,
many of which spill over into other sectors, If a
“production-to-consumption” approach to meat
hygiene is to take root, an integrated, proactive
and multidisciplinary response to such situations
i5 required (European Commission, 2000, &
"General Food Law" {including relevant aspects
of animal feeding) that is readily
understandable by all food operators is one
means of enhancing foed hygiene, including
meat hygiena,

There are other reasens why meat hygiene
requlation is increasingly focused on the entire
food supply chain from primary production
[including animal feeding and wse of agricultural
chemicals) through to consumption. Multiple
and integrated interventions are meeded ta
ensure meat products that are safe and suitable,
and it is important that those products have not
had to be produced under a burdensome
regulatary regime. Risk analysis is embedded in
design of a production-to-consumption
approach, and industry is offered flexibility in
the way it achieves specified food safety
outcomes at certain points in the food chain (see
Saction 1).

Good hygienic practice includes the need for a
systematic process to gather, evaluate and
document scientific and other information as
the basis for hygiene measures. Organization
and dissemination of information throughouwt
the food chain invalves multidisciplinary inputs,
A5 an example, effective implementation of risk-
based ante- and past-mortem inspection
procedures i dependent on ongoing maonitoring
and exchange of infarmation invelving a range
of professionals and non-government sectoss,

Contaminants that are not intentionally added
10 food are increasingly being recognized as
hazards of concern in meat and meat produects.
These may srise as 3 result of environmental
contamination, but they also may arise as a
result of agricultural practices, preduction,
processing, storage, packaging, transport or
fraudulemt practices. Despite widespread
orcurrendce, safety standards for contaminants at
each step of the food chain, i.e. from animal
feeding thraough to retail sale, are often lacking
or are developed under differant legislative
jurisictions, it is clear that a production-to-
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comsumption approach to control such hazards is
imperative.

In the case of the dicxin crisis in Belgium in
1999, it was shown that the high level of dioxin
rasidues in some animal products originated
from contaminated feed, but ane of the major
difficulties encountered in bringing the problem
under cantrol was the regulatory inakbility to
impose a single emergency measure, Anather
major difficulty was the lack of traceability of
feed ingredients.

Development of standards based on an
integrated production-to-consumption approach
to meat hygiene ideally requires application of a
generic framework for managing food-borne
risks (see Section 1), This is likely to be difficult
in developing countries if there is poor
communication anong animal health, veterinary
public health and medical professionals, and
poor monitoring and feedback of information
for zoonoses and other food-borne diseases,

Impact of international standards

Urider the auspices af FAD and WHO, the Codex
Alimentarius Commission [(CAC) is the primary
standard-setting agency for food in
international trade. The Codex alimentarius, ar
food code, represents the best efforts of the
global community to formulate and harmonize
international food standards that ensure
pretection of public health and promate fair
practices in food trade.

Recognition of Codex Alimentarius by the
WTO 5P5 and TET Agreements (1994) a5 a
banchmark against which national standards
and food control systems should be evaluated
considerably increased the importance of the
code.” In racent times, the activities of the CAC
have reached much wider than Codex
Alimentarius and now directly influence
conternporary thinking on faod contral
throughout the global food chain.

In a general context, Codex standards
provide direct benefits to the food sector in all
Countres by
= providing guidance on cost-effective and

efficient production of safe, suitable, high-

quality food,

! The WTGQ TET Agreement covers all aspects of foad
standards nod cavered by the 3PS5 Agreement.
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= pgstablishing norms for good agricultural
practice (GAP), good veterinary practice (GVP)
and gocd hygienic practice (GHP} throughaut
the food chain;

= anhancing access to high-value markets by
wse af harmonized standards (including those
for organic products);

= having legal status under the WTO 5P5 and

TET Agreements,” thereby requiring countries

to justify nom-adoption of Codex standards

according to strictly defined criteria;

= facilitating the removal of technical barriers
to trade;

+ facilitating acceptance of "equivalent”
systems and standards.

It 15 movee essential that all countries contribute
to the continuing development of the Codex
Alimentarius if they are to optimize meat
production in terms of meat hyglene and acoess
to international markets. As well as protecting
cansumers” health, availability of food standards
reduces the costs of doing business, e.q. risk of
international fraud and the costs of finding
reliahble :radmg partrers, Consumers arg alsa
protected from buying inferior food, In
providing such benefits to both producers and
corsumers, Cadex standards promote economic
waltare and are a prerequisite to the operation
of a well functioning market, If standards are
harmonized between countries, they naturally
facilitate trade (international and domestic) and
trade itself is generally judged 1o promote
economic development (FACANVHD, 2002).

For many years, FA0 and WHD have
complementad the activities of the CAC by
providing technical assistance to developing
coauntries in the area of food control. Further to
this, a recent FAQASHD Working Group has
recarmmended that FAD and WHO enhance the
participation of developing countries from all
regians in all aspects of the [Codex] scientific
advice process, including prioritization of needs
and outreach to scientific experts (FAQAWHD,
2004b). This includes nurturing of regional
efforts to generate and collect data for risk
assesaments,

“ TET measures must be shown to have & legitimate
purpose, De proportional to the desired purpose, and
be based on intermational standards, Codex
standards on ﬂuﬂ|i1:{. Comp0s tian, |-EI|‘.'IE||II'|Q. rUtrition
and methods of analysis are all relevant
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The recent FAQARVHO report on the evaluation
of Codex Alimentarius (FACAVHD, 2002)
contains far-reaching recommendations in this
respect and calls for a strengthening of health
risk analysis. The report also identifies that
capacity building in risk analysis is esential to
developing countries if they are adequately to
ersure the protection of their own citizens and
benefit from a globalizing market in food.

Recent work by international standard-setting
Bodies has given clarity to utilization of a
precautionary response in the face of potential
food safety problems. When available scientific
informaticn identifies a hazard in food that may
present a human health risk, but the specific
nature and the extent of that risk 5 unknawn,
the WTO SPS Agreement states that a
competent authority may act in a
precautionary manner and adopt provisional
measures until more complete risk assessment
information s available, Thus governments
retain broad poweers in law to take provisicnal
hygiene measures when faced with new ar
emarging food safety threats, Such actions are
sometimes seen as techinical barriers to trade by
enparting countries, and this illustrates the need
for national risk assassrment capability.

Recognition of quality systems by
competent authorities

A quality assuramce (CpA) system is the
"oroganisatiomal structure, procedures, processes
and resources needed to implemant quality
assurance” (FADMNHO, 2004a). The 150 8402
Standard states that Q& is all the planned and
systematic activities implemented within a
quality system that provide confidence that an
entity will fulfil requirements for quality. Those
who benefit fraom Inspection provided by the
competent authority or competent baody,

.4, farmers and meat-processing companies, are
increasingly committing themselves to quality
systems due to demand from their customers
(Gary, 2003).

Transfer of primary responsibility for meat
hygiene to industry is another impartant drver
for the recent emergence of voluntary QA
systems, Where industry has demonstrated
successful implementation of such systems, the
competent authority i oincreasingly likely to take
these systems into consideration when applying
its awn meat hygiene contrals and verification
systenms.

In some countries, formal QA procedures are
being put in place 1o assure eompetence and
reliability of meat hygiene activities delivered on
an ongoing basis (Gerster ef al., 2003), Creating
a quality system is a simple way of implementing
the abjectives cantained in the quality policies
that are written by government managers, Tools
such as guality accreditation are seen as
necessany components of “modern economic
management systemns” (Marabelli, 2003].

08 systems can be extended in the case of
ante- and post-martem inspection ta “co-
regulatory” systems that integrate industry and
velerinary service activities (Butler, Murray and
Tidsweell, 2003). In Australia, these systemns are
based on HACCP principles, are nationally
unifarm and extend from “production to
consumption”, Through a co-regulatory
partnership arrangement, the competent
authority is responsible for the broad design of
the indpection system and its audits and
sanctions, while the industry is responsible for
turther developing, implementing amd
maintaining the system.

Integrated guality control systems that link
infermation an animal health status at the farm
level with selection of slaughter pigs, processing
and inspection reguiremeants have been
developed in some countries, e.g, rearing and
slaughter of finishing pigs in the Netherlands.
This approach involves farmers, meat processors
and the competent autharity responsible for
meat hygiene, and the quality systems should be
based on internationally accepted morms,

e.q. 150 standards, The results from the
slaughterhouse are continuawsly fed back to the
farm 50 as to improve food safety and the
profitability of animal production.

Other challenges

& number of cther challenges face competent

authorities administering modern meat kygiens

systems. These include;

+ Facilitating new technologies, Technological
possibilities in meat production and
processing are now increasing exponentially,
Im the past the main goal was 1o achisve
higher productivity and profitability. Mow
that consurmers are increasing their valce in
the marketpliace, new technologies are often
focused on different goals, e.g. higher levels
of safety, quality and environmental
demands. Competent authorities have the
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responsibility of ensuring that such
technologies achieve their stated goals,
and this often invalves detailed risk
assassment,

= Preventing intentional contamination such as
bioterrorism. The food chain is increasingly
receiving attention from governmenits as a
potential vehicle for bigterrarism. Strategic
responses to tha risks of bioterrorism are well
advanced in the United States of America and
the impact of new food standards to prevent
such acts is being felt arcund the world, The
lang-term effectiveness of such standards is
subject to internationsl debate,

= |Imcreasing levels of epidemiological
surveillance and preparedness for animal
health, Animal health surveillance and
menitoring allow veterinary services to

1n

identify and contral Sgreficant endemic or

exotic diseasas withim their tarritory, and

substantiate reports on the animal health
situation im their country. Bath funcicns
provide essential inputs to import risk
analysis.

An example of risk-based monitoring of
zoonoses s well illustrated in the Warld
Organisation for Animal Health (QIE) standard
for bovine spongiform encephalopathy (BSE)
{OIE, 2004}, It is stated that surveillance
strategies "should be determined by, and
commensurate with the cutcome of risk
assestrmEnt” and have two primiary goals: ta
determing whether B5E is present ina country
and, once it has been detected, monitor
development of the epizootic, direct control
measures and monitor their effectiveness.
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1. INTRODUCTION

1. Meat has traditicnally been viewed as a vehicle for a significant proportion of human food-borne
disease. Althaugh the spectrum of meat-borne diseases of public health importance has changed
with changing production and processing systems, continuation of the problem has been well
illustrated in recent years by human surveillance studies of specific meat-borne pathogens such as
Escherichia coli O157:H7, Salmonela spp., Campylabacter spp, and Yersini enterocalitica, In
addition to existing biclogical, chemical and physical hazards, new hazards are alsc appearing,

e.g., the agent of bovine spongiform encephalopathy {BSE). Furthermore consumers have
expectations about suitability isswes which are not necessarily of human health significance,

2. A contemnporary risk-based approach to meat hygiene requires that hygiene measures should be
applied at those points in the food chain where they will be of greatest value in reducing food-
borne risks to consumers. This should be reflected in application of specific measures based on
science and risk assessment, with a greater emphasis on prevention and control of contamination
during all aspects of production of meat and its further processing. Application of HACCP principles
is an essential element, The measure of success of contemporary programmes is an objective
demanstration of leveks of hazard control in food that are correlated with required levels of
consumer protection, rather than by comcentrating on detailed and prescriptive measures that give
an unknown outcome,

3. The activities of the Competent Autharity having jurisdiction at the slasghterhouse {usually
Weterimary Administrations') wery often serve animal health as well as public health objectives. This is
particularky the case in relation 1o ante- and post-mortermn inspection where the slaughterhouse s a
key point in animal health surveillance, including zoonoses. Regardless of jurisdictional
arrangements, it is important that this duality of functions is recognised and relevant public health
and animal health activities are integrated,

4, & number of naticnal governments are implementing systems that redefine the respective roles
of industry and government in delivering meat hiygiene activities, Irrespective of the delivery
systems the competent authority is responsible for defining the role of personnel involved in meat
hiygiene activities where appropriate, and verifying that all regulatory requirements are met

5. The principles of food safety risk management’ should be incorporated wherever appropriate in
the design and implementation of meat hygiene programmes. Specifically, work conducted by
JEMIRA, JECFA and FADAWWHO Expert Consultations and resulting risk managemeant
recommendations should be considered. Further, newly-recognised meat-borne risks ta human
hiealth may require measures additional to those usually applied in meat hygiene, e.g., the potential
for zoanctic transmission of central nervous system disorders of slavghtered livestock means that
additional animal health surveillance programmes may need to be undertaken,

2. 5COPE AND USE OF THIS CODE

G. The scope of this code covers hygiene provisions for raw meat, meat preparations and
manufactured meat from the time of live animal production up to the point of retail sale. It further
develops The Recommended International Code of Practice; General Principles of Food Hygiene™ in

OIE is currently working on a standard addressing “ante- and post-rmortem activities in the production of meat
to reduce hazards of public and animal health significance’, to provide additienal quidance i this area,
Praposed Draft Working Principles for Rk Snalysn (O0GP 0273); Proposed Draft Working Principles for
Microbiokegical Risk Management [CFH 0177 and ALIKORM 0213 paras, 99-128)

" CACRCE 1-196%, Rev. 4-2003



respect of these products. Where appropriate, the Annex to that code (Hazard Analysis and Critical
Control Paint System and Guidelines for its Application) and the Principles for the Establishmeant and
Application of Microbiological Criteria for Foods® are further developed and applied in the specific
context of meat hygiene.

7. For the purposes of this code, meat is that derived from domestic ungulates, domestic salipeds,
domestic birds, lagomgrphs, farmed game, farmed game birds (ingluding ratites) and wild game,
This Code of Practice may also be applied to other types of animals from which meat is derived,
subbject to any special hygienic meadures regquired by the competent authonty, Further to general
hygiene measures applying to all species of animal as described abowve, this code aleo presants

specific measures that apply to different species and classes of animals, e.q. wild game killed in the
field.

B. The hyglene measures that are applied 1o the products described in this code, should take into
account amy further measures and food handling practices that are likely to be applied by the
consumer. It should be noted that seme of the products described in this code may not be subjected
to a heat or other biocidal process before consumption,

9. Meat hygiene is by nature a complex activity, and this code refers to standards, texts and other
recommendations developed elsewhere in the Codex system where linkages are appropriate, e.g.,
Principles for Food Impoert and Export Inspection and Certification [CACAGL 20 - 19895), Proposed
Drafi Primciples and Guidelimes for the Conduct of Microbiological Risk Management (C0FH G157
and ALINCRM 03113 paras. 99-128), General Guidelines for Use of the Term "Halal” (CACGL 24-
19497 ard recommendations of the Ad hoc Intergovernmental Task Force on Animal Feeding
fALINORR 01/38 and ALINORM 01/384).

10, Wihere appropriate, linkages should also be made to the standards, guidelines and
recommendations contained in the OIE Terrestrial Amimal Health Code that relate to zoonoses,

11. Subsets of the general principles {Section 4) are provided in subsequent sections within "double-
line boxes', Where guidelines are provided at the section level, those that are more prescriptive in
nature are presented in ‘single-line boxes'. This is to indicate that they are recommendations based
on current knowledge and practice. They should be regarded as being flexible in nature and subject
f alternative provisions so leng as required cutcomes in terms of the safety and suitability of meat
are met.

12, Traditional practices may result in departures from some of the meat hygiene recommendations
presented in this code when meat is produced for local frade,

3. DEFINITIONS

13, For the purposes of this code, the following definitions apply. (Mote that more general
definitions relating to food hygiene appear in The Recommended International Code of Practice:
General Principles of Food Hygiena®).

Abattoir Any establishment where specified animals are slaughtered and dressed
for human consumption and that is approved, registered andior listed by
the competent autharity for such purposes.

toODALGL 21-1997
* Recommendad international Code of Practios: General Principies of Food Hygiene (CACRCP 1-19649,
Ray.d-2003)
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Animal

Ante-mortem inspection’

Carcass

Chemical residues

Competent authority*

Competent body

Competent person

Condemned

Contaminant

Disease or defect

Diressing
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Animals of the following types:

+  Damestic ungulates;

=  Domestic solipeds;

= [Domestic birds, i.e. poultry;

*  Lagomorphs

*  Farmed game;

=  Farmed game birds, including ratites;

« Wild garme, e wild land mammals and birds which are hunted
(imcluding thaose living in enclased territory under conditions of
freedom similar to those of wild gamel;

 Animaks a5 otherwise specified by the competent autharity,

Any procedure or test conducted by a competent person on live animals
far the purpose of judgement of safety and suitability and disposition

The body of an animal after dressing.

Resicdues of veterinary drugs and pesticides as described in the Definitions
for the Purpose of the Codex Alimentarius’

The official authority charged by the government with the control of
meat hygiene, including setting and enforcing regulatory meat hygiene
requrrgments,

& body officially recognised and overseen by the competent authority to
undertake specified meat hygiene activities.

& person wha has the training, knowledge, skills and ability to perform
am assigned task, and who is subject to requirements specified by the
competent autharity,

Examined and judged by a competent person, or otherwise determined
by the competent authority, as being unsafe or unsuitable for human
consumption and requiring appropriate disposal.

Any biological or chemical agent, foreign mattar, or other substance not
intentionally added to food that may compromise food safety or
suitabality®,

Any abnormality affecting safety andfor suitability.

The progressive separaticn of the body of an animal inte a carcass and
other edible and inedible pares,

Y These and other procedures and tests stipulated by the Competent Autharity, may alse be conducted, in
particular for the purpeses of animal kealth,

Progedural Manual of the Codes Alimentarius Commasian

" The Competent Authority provides official assurarces in international trade of meat. Requirements for
certification for pullic health and fair trade purposes have been developed by the Codex Committes on Food
and Impart and Export Inspection and Certification Systems fref, CACTGL 26-19597), Aequirements for certification
for animal health dncluding zoonosest purposes are contained in the IE Terrestrial Amnimal Health Code (ref.
Sextion 1.2 Obligations and ethics in international trade}. Both should e read in parallel where veterninary

certification s required.

* Recameended International Code of Practice: General Prireiples of Food Hygiene (CACRCP 1-1968, Rev 4-2003]



Establishment

Establishment operator

Equivalence

Food safety objective
(FSO)

Fresh Meat

Game depat

Good Hyglenic Practice

(GHF)

Hazard

Hunter

Inedible

Manufactured Meat

Meat

Meat hygiene

Meat preparation

A building or area used for performing meat hygiene activities that s
approved, registered andior listad by the competent authority for such
Purpases.

The person in control of an establishment who is responsible for ensuring
that the regulatory meat hygiene requirements are met,

The capability of different meat hygiene systemns to meet the same food
safety andior suitability objectives.

The maximum frequency andfor concentration of a hazard in a food at
the time of consumpticn that provides the appropriate level of
protection (ALOP)™.

Meat that apart from refrigeration has not been treated for the purpose
af preservation other than through protective packaging and wihich
retains its natural characteristics.

A building in which killed wild game s temperanly held prior 1o transfer
te an establishment, and which is approved, registered and'or listed by
the competent autharity for this purpose. (Nate that for the purposes of
this code, a game depot is a particular type of establishment).

All practices regarding the conditions and measures necessary to ensure
the safety and suitability of food at all stages of the food chain™,

& biological, chemical or physical agent in, or condition of, food with the
potential to cause an adverse health effect™,

& person invobved in the killing andfor bleeding, partial evisceration and
partial field dressing of killed wild game.

Examined and judged by a competent persan, or otherwise determined
by the competent authority 1o be unsuitable for human consumption.

Products resulting from the processing of raw meat or from the further
processing of such processed products, so that when cut, the cut surface

shows that the product no longer has the characteristics of fresh meat.

All parts of an animal that are intended for, or have been judged as safe
and suitahle for, human consumption,

All conditions and measures necessary to ensure the safety and suitability
aof meat at all stages of the food chain.

Raw meat which has had foodstuffs, seasonings or additives added to it

“ This is an interim definition for the purpose of this Code that is subject to change depending an the tinal

autcome from COFH,

UOWWHO Teadhers Handbook, 1959
' pefinitigns for the Purpose of the Codex Alimentariv, Precedural Manual, 13th edition
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Mechanically separated
meat (MSM)

Minced meat

Official imnspector

Organcleptic inspection

Performance criteria

Primary production

Process contral

Proce<s criteria

Post-mortem inspection™

Quality assurance [(Qu)

Quality assurance
(A} system

Raw meat

Ready-to-Eat
{RTE} products

Risk-based
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Product abtained by removing meat from flesh-bearing bones after
boning or from peultry carcasses, using mechanical means that result in
the loss or medification of the muscle fibre structure.

Bomeless meat which has been reduced into fragments.

A competent persan who is appointed, accredited or ctherwise
recognised by the competent authority to perform official meat hygiene
activities an behalf of, ar under the supervision of the competent
authority.

Using the serses of sight, touch, taste and smell for ientification of
diseases and defects,

The required outcome of one or more control measures at a step or a
combination of steps that contribute ta assuring the safety of a food™.

All those steps in the food chain constituting animal production and
transport of animals to the abattoir, or hunting and transporting swild
fame ta a game depot,

All conditions and measures applied during the production process that
are necessary 1o achieve safety and sunability of meat™.

The process contral parametens (e, Lime, temperature, dase ) at a
specified step that can be applied to achieve performance criteria ™.

Ay procedure or test conducted by a competent persen on all relevant
parts of slaughtered/killed animals for the purpose of judgement of
safety and suitability and disposition,

Al the planned and systematic activities implemented within the guality
systemn and demonstrated as needed, to provide adequate confidence

that an entity will fulfil requirements for quality™

Thie organisatianal structure, procedures, processes and resources needed
to implement guality assurance.

Fresh meat, minced meat or mechanically separated meat™,

Products that are intended to be consumed without any further biocidal
stops,

Contaiming performance andfor procass criteria develaped according to
risk analysis principles,

Y This i an interir definitian for the purpose of this Code that is subject to change depending on the final

autcome fram CCFH.

" The “process” incledes ante- and post-monam inspection.
" This w5 an interirn definition for the pwrpose of this Code that s subject to change depending on the final

autcome from OOFH,

' These and other procedures and tests stipulated by the Competent Authority may also be conducted, in
particulas for the purposes of animal health.

I E402

" This does not preclude interventicns for the purpose of pathagen reductian.
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Safe for human safe for human consumption according to the following criteria:
consumption * has been produced by applying all food safety requirements
appropriate to its intended end-use;
* meets risk-based performance and process criteria for specified
hazards: and
= does not contain hazards at levels that are harmful to human health.

canitation standard A documented system for assuring that personnel, facilities, equipment
operating and utensils are clean and where necessary, sanitised to specified levels
procedures (S50Ps) prior to and during operations,

Suitable for human Suitable for human consumption according 1o the following criteria:
consumption ¢ has been produced under hygienic conditions as outlined in this code;

» iz appropriate to its intended use'; and
« meels autcome-based parameters for specified diseases or defects as
established by the competent authority,

Verification (Operator) The continual review of process control systems, including corrective and
preventative actions to ensure that regulatery andfor specified
fequirements are met,

Verification Activities performed by the competent authority andfor competent body
to determine compliance with regulatory reguirements,

[Vetgrinary Inspector an official Inspector who is professionally gualified as a vetarinarian and
carries out officially meat hygiene activities as specified by the competent
authority™,]

4, GENERAL PRINCIPLES OF MEAT HYGIENE

Insert CACAGL 50 (2003) adapted by the 26" Session of the Codex Alimentarius Commission (July
2003)
[The General Principles are given on page vii of this manual.]

5. PRIMARY PRODUCTION

14, Primary production s a significant source of hazards associated with meat. A number of hazards
are present in animal populations intended for slavghter and their control during primary
production, often presents considerable challenges, &g, € colf D157:HT, Salmonelia spp.,
Campylobacter spp. and various chemical and physical hazards, A risk-based approach to meat
hygiene includes comsideration of risk management aplions that may have a significant impact an
risk reduction when applied at the level of primary produwction®,

15, Provision of relevant information on animals intended for slaughter facilitates application of
risk-based meat hygiens pragrammes, and allows inspection procedures to be tailor-made to the

See lor example the General Guidelines for Use of the Term “Halal® [CAadiGlL 24-1957)

These may include animal health objectives

Working Pranciples for Risk Analysis for &pplication in the Framework of the Codex Alimentarivs, Procedural
Manual, 131k editssn
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spectium and prevalence of diseases and defects in the particular animal population. This may be
particularly important in situations where the presence of zoonotic agents is not detectable by
arganaleptic o laboratary tests and routine precautionary measures need to be taken.

16, Weluntary or officially recogrised Q& systems implemented at primary production should be
appropriately takem into account during verification of regulatory reguirements.

17, The principles and guidelines presented in this section are supplemental to the objectives and
guidelings in Section Il of the Recommended International Code of Practice: General Principles of
Food Hygiene (CACRCP 1-196%, Rev. 4-2003).

5.1 Principles of meat hygiene applying to primary production

i. Primary production should be managed in a way that reduces the likelihood of introduction of
hazards and appropriately contributes to meat being safe and suitable for human consumption.

ii. Whenever possible and practicable, systems should be established by the primary production
sectar and the competent autharity, 1o collect, callate and make available information on
hazards and conditions that may be present in animal populations and that may atfect the
safety and suitability of meat,

iii. Primary production should include official or officially-recognised programmes for the control
and monitering of peonctic agents in animal populations and the envirenment as appropriate to
the circumstances, and notifiable zoonotic diseases should be reported as required.

iv. Good hygienic practice (GHP) at the level of primary production should invelve, for example, the
health and hygiene of animals, records of treatments, feedingstuits and relevant environmental
factors, and should include application of HACCP principles to the greatest extent practicable.

v. Animal identification practices should allow trace-back to the place of origin to the extent
practicable, to allow regulatory investigation where necessary.

5.2 Hygiene of slaughter animals

18, Bath primary producers and the competent authority should waork together to implement risk-
based meat hygiene programmes at the level of primary production that document the general
health status of slaughter animals, and implement practices that maintain ar improve that status,
.., zoomosas control programmes. Q4 programmes at the level of primary production should be
encouraged and may include applicatian of HACCP principles as approprate ta the crcumstances,
Such pregrammes should be taken into account by the competent authority in the overall design
and implementation of risk-based meat hygiene programmes.

5o as to facilitate the application of risk-based meat hygiene programmes:

= Primary producers should record relevant information to the extent possible on the health status
of animals as it relates to the production af meat that is safe and suitable for human
candurmption. This information should be made available ta the abatteir & apprapriate 10 the
CIrCUMSTances.

Systerns should be in place for return from the abatioir ta the primary producer, of mformation
on the satety and suitability of slaughter animals and rmeat, in order to improve the hygiene on
the farm and, where producer-led QA-pragrammes are applied, ta be incarparated into these
pragrammes ta improwe their effectiveness,

= The competent authority should systematically analyse monitoring and sureeillance information
froam primary production o that meat hygiene requirements may be maodified if necessary,

19. The competent authority should administer an official pregramme for contral of specified
coonotic agents, chemical hazards and contaminants. This should be co-ordinated to the greatest
axtent possible with other competent authorities that may have responsibilitios in public and animal
Fiealth.
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Oriticial or officially-recognised programmes for specified zoonotic agents should include measures to:

¢ control and eradicate their presence in animal populations, or subsets of populations, e.q.,
particular poultry flocks;

= prevent the intreduction of new zoonatic agents;

= provide monitoring systems that establish baseline data and guide a risk-based approach to
control of such hazards in meat; and

= contral moverment of animals between primary production units, and to abattairs, where
populations are under guarantine

Official or officially-recognised programmes for chemical hazards and contaminants should include

measures to:

# control the registration and use of veterinary drugs and pesticides so that residues do not accur
im meat at unsafe” levals that make the product unsafe for human consumption, and

= provide monitaoring and surveillance systems that establish baseline data and guide a risk-based
approach to control of such hazards in meat.

20. Animal identification systems, 1o the extent practicable, shauld be in place a1 primary
production level so that the origin of meat can be traced back from the abattoir or establishment to
the place of production of the animals.

21. Animals should not be loaded for transport to the abattoir when:

+ the degree of contamination of the external surfaces of the animal is likely to compramise
hygienic slaughter and dressing, and suitable interventions such as swwashing or shearing are not
available,

+ information is available to suggest that animals may compromise the production of meat that s
safe and suitable for human consumption, e.g., presence of specific disease conditions or recent
adminmstration of veterinary drugs, In some situations, transpart may proceed if the animals have
been specifically identified {e.g. as “suspects”) and are to be slaughtered under special
SURErVIsion; or

= animal stress issues may exist or arise that are likely to have an adverse impact on the safety and
suitability of meat,

5.3 Hygiene of killed wild game

22. Only limited knowledge can be gained on the health status of populations of wild game hunted
for meat; however, the competent authority should consider all sources when gathering such
information. In this respect, hunters should be encouraged to provide relevant information, e.g.,
gecgraphical origin of wild game, and any clinical symptoms of disease observed in wild animal
populaticns.

23, Wild game should be harvested in a manner so that:

*  killing methods are consistent with the production of meat that is safe and suitable for human
corsumption; and

*= their geagraphical origin is not subject to relevant official prohibitioms on harvest, e.g,, in the
case of concurrent chemical pest control programmes or animal health gquarantine.

24, Hunters are particularly important in prowding information on killed animals. They should be
aware of their responsibilities in terms of supplying to the establishment, all relevant information
that may impact on the safety and suitability of killed wild game meat, e.q., symptoms of disease

- Guidelines for the Establishment of a Regulatory Programme for Control of Veterinary Drug Residues in Foods
(CACKGL 16-19593) (under revision)
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immediately before killing, grossly-apparent diseases and defects detected during partial field
dressing and/or avisceration. The competent authority should require that hunters ar other people
invalved in harvesting of wild game underge basic training in meat hygiene appropriate to field
procurement, e.g., recognition of diseases and defects, application of GHP in partial field dressing
and transport to a game depot.

25. &5 wild game are killed im the field, appropriate hygienic practices immediately following death

are essential to minimise contamination of edible parts, GHP should be applied 1o the extent

practicable during bleeding, partial dressing. e.g., removal of the head, andfor partial evisceration

twhere allowed by the competent authority}”.

Bleeding and partial dressing of killed wild game in the field should include:

# bleeding and partial evisceration as soon as possible after killing {unless exernpted by the
competent authority for a particular species of wild game];

= partial skinning andfor partial dressing in a manner that minimises the level of contamination of
edibile parts 1o the lowest level practicable;

= removal only of those parts of the animal that are not mecessary tor post-mortem inspection and
judgemeant; and

= retention of the lungs, liver, heart and kidneys as a2 minimum if partial evisceration is carried owt,
gither by natural attachment to the carcass or identified and packaged as an attachment to the
carcass, upless a hunter, swho s 2 competent person, has carried out an inspection and has not
detected or suspected abnormalities’.

26, Game depots should not be simultaneoushy used for a purpose ather than receiving and helding
killed wild game, unless the competent authaority specifies other uses and conditions.

27. Delivery of killed wild game to a game depot ar an establishment should be within time limits
established by the competent authority considering harvesting, envirommental conditions and
desired food safety outcomes. The body and octher animal parts should not be frozen before
dressing and post-mortemn inspection in an establishment, unless unavoidable due to ambient
temperatures.

5.4 Hygiene of feedingstuffs™

2B, Feeding of animals during primary production should be subject 1o good animal feeding
practice in the procurement, handling, storage, processing and distribution of animal feedingstuffs,
and in ferage crop production and pasture feeding. Records should be maintained at the
manufacturing level, on the origin of feedingstuffs andlor their ingredients to facilitate verification.

29. There is a need for collaboration between all parties involved in feed production, feed

manufacturing and use so a4 to establish any linkage between identified hazards and the level of

risk o conswmers that may result from tramsmission through the food chain®.

animals should not be fed feedingstuffs that;

= are recognised as likely to introduce zoonotic agents (including T5Es) to the slaughter
papulation; or

* Partial evisceration wually only involves removal of the gastramtestinal tract, and thig aides (ooling.

* In the case of small killed wald game, the competent authority may allow full evisceration,

* This section is subject to alignment with the Code of Practice on Good Animal Feeding (under development).
Lee ALIMOARM (303848, Appendix i,

* QIE International Animal Health Code [chapters on zoonotic diseases); QIE Guidelines on antimicrobial
resistance.
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= contain chemical substances (e.q., veterinary drugs, pesticides ) or contaminants that could result
ir residues in meat at levels that make the product unsafe for human comsumption,

30. The competent authority should implement appropriate legislation and controls governing the
feeding of animal protein to animals where there is a likelihood of transmission of zoonctic agents,
and this may include a ban on such feeding when justified by risk management. Any processed
feedingstuff should be subject to appropriate microbiclogical and other criteria, e.g., negative for
Salmoneila spp, according to a specified sampling plan, and maximum limits for mycotoxing,

5.5 Hygiene of the environment

31, Primary production of animals should not be undertaken in areas where the presence of hazards

in the environment could lead to an unacceptable level of such hazards in meat.

The competent authority should design and administer monitering and surveillance programmes

appropriate to the cireumstances, that address |

*=  hazards arising from animals and plants that may compromise the production of meat that is
safe and suitable for human consumption;

+  pryironmental contaminants that may result in levels in meat that make the product unsafe for
human consumption; and

+  pnsuring that water and other potential carriers, e.g., fertilizer, are not significant vehicles for
transmission of hazards.

Facilities and procedures should be in place to ensure that:

¢ housing and feeding platforms where used, and other areas where zoonotic agents and other
hazards may accumulate, can be effectively cleaned, and are maintained in a sanitary condition
trefer to Section 10}

v grsterns for active processing andfor disposal of dead animals and waste should not constitute a
possible source of food-borne hazards to human and animal health; and

+  chemical hazards required for technological reasons are stored in a manner 5o that they do not
cantaminate the environment or feedingstuffs.

5.6 Transport

5.6.1 Transport of slaughter animals

32, Transport of slaughter animals should be carried out in a manner that does not have an adverse
impact on the safety and suitability of meat”.

Slaughter animals require transport facilities to the abattoir that ensure that:

¢ sodling and cross-contamination with faecal material is minimised;

= new hazards are not intreduced during transport;

« animal identification as to the place of arigin 5 maintained; and

¢ consideration is given to avoiding undue stress,

Transport vehicles should be designed and maintained so that:

* animals can be loaded, unloaded and transparted easily and with minimal risk of injury;

+ animals of different species, and animals of the same species likely to cause injury to one
ancther, are physically separated dunng transport,

e use of floor gratings, crates or similar devices limits soiling and cross-contamination with fascal
material;

"QIE International Animal Health Code (chaptar on transportl; Report of the QIE Working Groug on Animal
Walfare, Ocicher 2002



= where the vehicle has more than one deck, animals are protected from cross-contamination as
appropriate ;

= yentilation is adequate; and

#  clEaning and -_..-mlri:.ing 1] rl.'_'.'-ldlllll acheved I:r eler to Section 10

33, Transport wehicles, and crates where used should be cleaned and if necessary sanitised as soon as
practicable after animals have been unlaaded at the establishment,

5.6.2 Transport of killed wild game

34. Following killing and dressing in the field, the body and other parts should be transported to an
establishment, including a game depot, withowt delay and in a manner that minimises
cantamination of edible parts, Vehicles used for this purpose should be consistent with good
hygianic practice and any specific regulatory requirements,

35, Unless deemed unnecessary due to low environmental ambient temperatures, the ternperature
af the body should be actively reduced as quickly as possible after partial field dressing and
transport.

6. PRESENTATION OF ANIMALS FOR SLAUGHTER
36, Only healthy, clean and appropriately identified animals should be presented for slaughter,

37, Ante-mortem inspection is an important pre-slaughter activity, and all relevant information on
animals presented far shavghter should be utilised in meat hygiene systems,

6.1 Principles of meat hygiene applying to animals presented for slaughter

i. Animals presented for slaughter should be sufficiently clean so that they do not compromise
hygienic slaughter and dressing.

ii. The conditions of holding of animals presented for slaughter shauld minimise cross:
contamination with food-borne pathogens and facilitate efficient slaughter and dressing.

i, Slaughter animals should be subjected to ante-maortem inspection, with the competent authority

determining the procedures and tests to be wsed, how inspection is to be implemented, and the

recessary training, knowledge, skills and ability of personnel invelved,

Ante-martem inspection should be science- and risk-based as approgriate to the circurmstanoes,

and should take into account all relevant information from the level of primary preduction.

Relevant information from primany production where available and results of ante-mortem

inspection should be utilised in process control.

vwi. Relevant information from ante-mortem inspection should be analysed and returned 1o the

primary producer as appropriate.

z

Wi

6.2 Conditions of lairage

38. Holding of animals presented for slaughter has an impertant effect on many aspects of
slaughter, dressing and the production of meat that is safe and suitable for human comsumption,
The cleanliness of animals has a major influence on the level of microbiological oross-contamination
of the carcass and other edible parts during slaughter and dressing, & range of measures
appropiiate to the animal spedies may be applied to ensure that only animals that are sufficiently
clean are slaughtered and to assist in reducing micrabiological cross- contamination,

39, QA systems implemented by the establishrmeant operator should enhance achigverment of
appropriate conditions of lairage on an on-going basis,
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The establishment operator shiould ensure conditions of lairage that include:

+  facilities are operated ina way that soiling and cross-contamination of animals with food-borne
pathogens are minimised to the greatest extent practicable;

+ holding of animals so that their physiological condition is not compromised and ante-mortemn
inspection can be effectively carried out, e_g., animals should be adequately rested and not
evererended and protected from weather where necessary;

¢ separation of different classes and types of slaughter animals as appropriate, e.qg., sorting of
animals by age 5o as to facilitate the efficiency of routine dressing, separation of animals with
special dressing requirements, and separation of "wuspects” that have been identified a5 having
the potential to transfer spacific food-borne pathogens to other animals (refer to 6.3);

¢ asterns to ensure that only animals that are sufficiently clean are slaughtered;

*  systems to ensure that feed has been appropriately withdrawn before slaughter;

¢ maintenance of identification of animals {either individually, or as lots, e.g., poultry) until the
time of slaughter and dressing; and

=« comweying of relevant information on individual animals or lots of animals to facilitate ante- and
post-martem inspection,

40, The competant authority or the competent body should take into account QA systems properly
implermented by the establishment operator, in setting the frequency and intensity of verification
activities necessary to detarmine that the conditions of lairage are in accordance with regulatory
feguir@rments,

6.3 Ante-mortem inspection

41. All animals presented for slaughter should be subjected to ante-mortem inspection, by a
competent person whether on an individual or a lot basis, Inspection should include confirmation
that the animals are properly identified, so that any special conditions pertaining to their place of
primary production are considered in the ante-martem inspection, including relevant public and
animal health guarantine controls.

42, Ante-mortem inspection should support post-mortem inspection by application of & specific
range of procedures andior tests that consider the behaviowr, demeanour and appearance, as wall
as signs of disease in the live animal.

43, Ante-mortem inspection should be preceded by screening of animals by the establishment

operator upon their arrival at the abattoir. Where abnormalities in behaviour or appearance

suggest that an individual animal or a consignment of animals should be segregated, this should

occur and the competent person undertaking ante-mortem inspection, notified.

Animals described below should be subject 1o special contrals, procedures or aperations imposed by

the competent authority (which may inclede danial of entry to the abattoiry whan:

» animals are not sufficiently clean;

« animals have died in tramsit;

« 3 zoonotic disease posimg an immediate threat to either animals or humans is preseant, or
suspected,

= an animal health disease subject to quarantine restrictions is present, or suspected;

 animal identification requirements are not met; or

« declarations from the primary producer, if required by the competent authority (including
compliance with good veterinary practice in the wse of animal medicines), ane absent ar
inadeguate,

6.3.1 Design of ante-mortem inspection systems
44, Ante-mortem inspection should be included as an integral component of an averarching risk-
based syatern for the production of meat, with systems for process control (refer to Section 9)
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incorporating appropriate componants. Relevant information on the slaughter population, &.9.,
animal class, health status, geographical region of origin, should be utilised in both the design and
implementation of ante-mortem inspection systems.

45, Ante-mortem inspection, including procedures and tests, should be established by the
competent authority according to a science and risk-based approach. In the absence of a risk-based
system, procedures will have to be based on current scientific knowledge and practice.

4. Ante-rmortem procedures and tests may be integrated and implemented together so as to
athieve public health and animal health abjectives, In such cases all aspects of ante-maortem
inspection should be science-based and be tailored 1o the relevant risks.

47, Where indicated by public health concerns, measures additional to routine ante-martem

inspection may be required.

Characteristics of a risk-based ante-mortem inspection programme are:

*  procedures fesr carmdfirmation of praper animal wentificatian im aceardanae wath natiaonal
legislation;

= design and application of organoleptic procedures and tests that are relevant and proportional
to meat-borne risks assecisted with clinical signs of illness and grossly-detectable abnormalities;

« tailoring of procedures to the spectrum and prevalence of diseases and defects reasonably likely
to be present in the slavghter population, taking into account the type of animal, geographical
arigin and primary production system;

« integration with HACCP-based process control to the extent practicable, e.g.. application of
abjective criteria for ensuring appropriate cleanliness of animals presented for slaughter;

= on-going tailoring of procedures to information received from the primarny production unit,
where practicable;

¢ use of laboratory tests for hazards that are unaddressed by organcleptic inspection when their
presence s suspected, e.q., chemical residues and contaminants; and

= return of information to the primary producer so as to seek comtinwous improvement in the
safety and suitability status of animals presented for slavghter {refer 1o 6.4),

6.4.2 Implementation of ante-mortem inspection

48. The competent authority should determine how ante-maortem inspection is to be implemeanted,

including identification of the components that may be applied at primary production rather than

the abattolr, e.q., in the case of intensively-raised poultry, The competent authority should

establish the training, knowledge, skills and ability reqguirements of all personnel involved, and the

rales of the official inspectar, including the veterimary inspector {refer to 9.2), Verification of

imcpaection activities and judgements should be undertaken as appropriate by the competent

authority or competent body. The final responsibility for verifying that all regulatory requirements

are met should lie with the competent awthority,

The responsibilities of the establishment operator in respect of ante-martem inspection include

= presentation of a certificate to the competent person undertaking ante-mortem inspaction,
stating that ammals have passed ante-marbem inspection when this bas been carvied aut at the
primary production unit;

= segregation of animals if, for example, they have recently given birth during transport ar in
lairages, or have recently aborted andfor show retained foetal membranes;

« applying identification systems for individual animals or lots of animals until the time of
slavgbter that document the cutcome of ante-martem inspection, and atter slaughter in the
casae of “suspect” animals;

#in some cases the competent authority may allow slasghter on the farm for particular (lasses of animal, a.g.,
farmed game, and in such cases the slaughter animals should be subject to ante-martem inspection and other
hygiere controls as determined by the competent authority,
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presentation of animals that are sufficiently clean; and
prompt rermoval of animals that have died in the lairage, e.g., from metabolic disease, stress,
suffocation, with the permission of the competent person undertaking ante-mortem inspection,

49_ Ante-mortem inspection at the abattoir should occur as soon, as is practicable after delivery of
slaughter animals. Only animals that are judged to be sufficiently rested should proceed 1o
slaughtes, but should not be withheld from slaughter any longer than necessary. Where there is an
undue delay before slaughter, e.g., more than 24 hours, ante-mortem inspection should be
repeated.

Ante-moriem inspection systems required by the competent authority should include the folloswing:

all relevant information from the level of primary production should be taken inte account on
an on-gaing basis, ¢.g., declarations from the primary preducers relating to the use of veterinary
drugs, information from official hazard control programmes;

animals suspected as being unsafe or unsuitable for human cansumption should be identified as
such and handled separately from normal animals {refer to 6.2 and 8.2);

results of ante-mortem inspection are made available to the competent person undertaking
post-mortemn inspection before animalks are examined at the post-mortem stations so as 1o
augment final judgement. This is particularly important when a competent person undertaking
ante-mortem inspection, judges that a suspect animal can proceed to slaughter under special
hygiene conditions;

in more egquivocal situations, the competent person undertaking ante-mortem inspection may
hld the animal {or lot) in special facilities for more detailed inspection, diagnostic tests, andlor
treatment;

animals condemned as unsafe or unsuitable for human consumption should be immediately
identified as swech and handled in a manner that does not result in cross-contamination of other
animals with food-borne hazards {refer to 8.2); and

the reason for condemnation should be recorded, with confirmatary laberatory tests being
carried out if deamed necessary, Feed back of this information to the primany producer should
take place.

50, slaughter of animals under an official or official ly-recognised programme for the eradication or
contral of a specific zoonotic disease, e.g., salmanellosis, should only be carried cut under the
hygiene conditions specified by the competent authority,

6.3.3 Ante-mortem judgement categories
Antesmortem judgement categories inglude:

L]

passed for slaughiter;

passed for slaughter subject to a second ante-martem inspection, after an additional holding
period, e.g., when animals are insufficiently rested, or are temporarily affected by a physiclogical
ar metabolic condition;

passed for slaughter under special conditions ie. deferred slaughter as *suspects”, where the
competent person undertaking ante-mortem inspection suspects that post-mortem inpection
findings could result in partial or total condemnation,

condemnad for public health reasons i.e. due to: meat-borne hazards, occupational kealth
hazards, o likelihood of unacceptable contamination of the slasghter and dressing environment
following slaughter™;

condemned for meat suitability reasons;

ernergency slaughter, when an animal eligible for being passed under special conditions could
deteriograte if there was a delay in slavghter; and

The competent goreen may judge, after post-martem inspection in special facilities, that edible parts of the
animal can be salvaged for a particular purpose eg. pet-food,
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= ondemned for animal health reasons, as specified in relevant national legislation, and disposed
of accordingly.

6.4 Information on animals presented for slaughter

51, Informaticn pravided on animals presented for slaughter may be an important determinant of
optimal slaughter and dressing procedures and is a prerequisite for effective design and
implementation of process control by the establishment operator. The competent authorty should
analyse relevant information and take it into account when setting hygiene requirements for risk-
based hygiene systems throughouwt the entire food chain (refer to 9.2).

52. The competent authority may require monitoring of animals presented for slaughter to establish

baseline information on the prevalence of hazards in the shaughter population, e.g., specified meat-barne

pathogens, chemical residues greater than maximum residue limits, The competent authority should

design and implement these manitoring activities according to national public health goals. Scientitic

anahysis and dissemination of results 1o interested parties & the responsibility of the competent autharity,

5o as to facilitate science- and risk-based meat hygiene throwghout the entire food chain, systems

should be in place that provide:

* on-going infarmation on ammals presented for slaughter for incorparation inta HACCP plans
andfor Q4 programmes that are part of process control;

* information back to the primary producer on the safety and suitability status of animals
presented for slaughter; and

= information to the competent authority that facilitates on-going review.

7. PRESENTATION OF KILLED WILD GAME FOR DRESSING

53, Killed wild game presented at an establishment have been subject to different harvesting,
handling and transportation arrangements compared to live animals presented for slaughter. Killed
wild game should undergo an appropriate inspection before dressing and full post-martem
inspection commences, 5o as to prevent undue contamination of the dressing enviranment and
wastage of resources.

7.1 Principles of meat hygiene applying to inspection of killed wild game presented
for dressing

i. Inspection of killed wild game for safety and suitability prior 1o dressing should be risk-based to
thie extent practicable, and should take into account relevant information available from the
field.

7.2 Inspection of killed wild game presented for dressing

54, The inspection should determing to the extent possible whether hygienic practice for field-
harvested animals has been appropriately applied, including an assessment of cleanliness sufficient
for hygienic dressing, Special measures required by the competent authority to facilitate post-
mortem inspecticn, e.g., correct identification and attachment of viscera separated from the carcass
(refer to 5.3), should be confirmed at this time.

55. The inspection should take into account any information available fram harvesting in the field,
e.g., presence of abnormalities at the time of death, gecgraphical location. Where practicable, the
results should be returned to hunters or other people involved in harvesting of wild game so as to
improve their knowledge of and contribution to meat hyglens,

5&. Inspection of killed wild game for safety and suitability prior 1o dressing should be risk-based to
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the extent practicable, given that the entire animal may not be presented for dressing, e.g., the
gastrointestinal tract of large killed wild game will most likely have been discarded in the field.
Inspection procedures prior to dressing and post-martem inspection, will be necessarily limited in
nature. They should be focused on detecting abnormalities intrinsic 1o field harvesting of wild
game, e_g. signs of natural death or the animal being maribund at the time of death, the effects
a misplaced or expanding bullet, decompasition, and any evidenoe of intexication with poisons o
anyironmental contaminants. Systems for the implementation of inspection proceduras and

judgerments should be based on those used for ante-mortem inspection of other classes of animal
irefer to 6,3},

57, ientity of the body of the animal along with these parts required for post-mortem inspection
should be maintained until firal post-mortem judgement.

8. ESTABLISHMENTS: DESIGN, FACILITIES AND EQUIPMENT

58. The principles and guidelines presented in this section are supplemental to the objectives and
guidelines in Section IV of the Recommended International Code of Practice: General Principles o
Food Hygiene (CACRCP 1-1969, Rev 4 2003).

59, The competent autharity should allew variations in the design and construction of game dep:
and establishments processing killed wild game, and their facilities, where they are by necessity
impermanent, as lang as meat Fygieng 15 not compromised,

8.1 Principles of meat hygiene applying to establishments, facilities and equipmen

i. Establishments should be located, designed and constructed so that contamination of meat is
minimised to the greatest extent practicable,

il. Facilities and equipment should be designed, constructed and maintained so that contaminati
of meat is minimised to the greatest extent practicable.

iii. Establishments, facilities and equipment should be designed to allow personnel to carry out t
activitias in a hygienic mannear.

v, Facilities and equipment that are in direct contact with edible parts of animals and meat shou
be designed and constructed so that they can be effectively cleaned and monitared for their
hygiense status.

v. Suitable equipment should be available for control of temperature, humidity and other factor
as appropriate to the particular processing system for meat.

vi. Water should be potable except where water of a different standard can be used without
leading to contamination of meat,

60, Each establishment should have appropriate facilities and equipment for competent persons 1
properly carry out their meat hiygiene activities.

61, Laboratory facilities necessary 1o support meat hygiene activities may be located in the
establishment or provided at a separate location,

8.2 Design and construction of lairages

62 Lairages should be designed and constructed so that they do not lead to undue soiling of the

animal, cause undue stress of the animal, or otherwise adversely impact on the safety and suitabi
af meat derived from animals held therain.
Lairages should be designed and constructad o that:
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+  animals can be held without overcrowding of injury, and are not exposed to cimatic stress™;

* thera are appropriate layout and facilities for dleaning andior drying of animals;

v ante-mortem inspection is facilitated;

«  floors are paved or slatted and allaw good drainage;

+ there ik an adeguate supply and reticulation of clean water for drinking and cleaning, and
facilities are provided for feeding where necessary,

* there is a physical separation between lairages and areas of an abattoir where edible material
rmay ke present;

*  "Suspect” animals can be segregated and examined in separate areas”. These areas should
include facilities that are capable of secure holding of “suspect™ animals pending slaughter
under supervision, in a manner that precludes contamination of other animals; and

+ there is an adjacent area with adequate facilities for cleaning and sanitation of transport
wehicles and crates, unless there are facilities within close distance that are approved by the
cempEtent authority,

63. Special facilities may be required to handle condemned animals,

These facilities should ba:

= constructed so that all parts, gut contents and faeces from condemned animals can be held
under secure containment a5 appropriate to the crcumstances; and

 constructed and equipped so as to facilitate effective cleaning and sanitation {refer to
Section 10},

8.3 Design and construction of slaughter areas

B4, Stunning and bleeding areas should be separated from dressing areas (either physically ar by
distance}, so that cross-contamination of animals is minimisad.

BS. Mreas for scalding, dehairing, defeathering, scraping and singeing (or similar operations) showld
also be appropriately separated from dressing areas.

66. Where slaughter is carried out the processing line should be designed so that there is constant
progress of animals in a manner that does nat cause dros-contamination,

67. Special facilities may be required to slaughter and dress "suspect” or injured animals.

Whiere these facilities exist they should be:

= gagily accessed from pens containing "suspect” or injured animals;

«  constructed with suitable facilities for hyglenic storage of pars derived from “suspect™ or
injured animals; amd

« constructed and equipped so as to facilitate effective cleaning and sanitising {refer to
Sectiam 10).

8.4 Design and construction of areas where bodies of animals are dressed or meat
may otherwise be present

BE. All areas and facilities where bodies of animals are dressed or meat may be present should be
designed and constructed so that they allow GHP®, and contamination of meat is minimised to the
greatest extent practicable,

= In the case of poultry and farmed garme bergs, facilities should be available 1o park ransport wehiches in areas that
are woell wentilated, and are protected from direct sunlight, inclement weather and extremes of temperatira,

" in the case of powliry and farmed garme binds, “suspect” birds are usually staughtered on the slaughter e wider
special hygiens prosisions.

“ Recommended international Code of Practice: General Principles of Food Hygeene (CAZRCP 1 - 1969, Rew. 4-2003)
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Rooms and other areas in which bodies of animals are dressed or meat may be present should be
designed and constructed so that:
*  cross-contamination during operations is minimised to the greatest extent practicable;
= effective cleaning, sanitaticon and maintenance can be carried out during and between periods
of eperation; {refer to Section 10);
«  floors in areas where water is present slope sufficiently to grilled or otherwise protected outlets
50 as to ensure continual drainage;
= gaterior doors do not apen directly inte the area;
#  chutes separately conveying different parts of animals are fitted with inspection and cleaning
hatches where these are nacessary for sanitation;
* separate rooms o separated areas are used for skin-on dressing of pigs or other animals, when
ather classes of animals are being dressed at the same time;
= spparate raoms are used for:
- emptying and cleansing of alimentary tracts, and further preparation of clean alimentary
tracts, unless such separation is deemed unnecessary;
handling of meat and inedible parts of animals after they have been so designated, unless
these products are atherwise separated by time or distance;
- storage of inedible animal parts such as hides, horns, hoowes, feathers and inedible fats;
*  there 5 adegquate natural or artificial lighting for bygienic process contral;
* there are appropriate facilities for the preparation and storage of edible fats;
= agcess and harbouring of pests are effectively restricted; and
= adequate facilities are provided for secure storage of chemicals, {e.g., cleaning materials,
lubricants, branding inks) and other hazardows substances $0 as to prevent accidental
contamination of meat.

69. Appropriately designed and insulated roocms should be available as necessary for cooling,

chilling and freezing of meat,

Establishrments that de-bone or otherwise cut up meat should have for this purpose;

= facilities that allow comstant progress of operations or that ensure separation between different
production batches;

# & room of Feoms, capable of being temperature-controlled; and

= separation of the boning, cutting and primary wrapping area from the packaging area, unless
hygiene measures are in place to ensure that packaging does nat contaminate meat

70, Wood may be used in rooms for curing, smoking, maturing, pickling, storage and dispatch of
meat preparations and manufaciured meat when essential for technolegical reasons, as long as
meat hygiene requirements are not compromised

1. Drainage and waste disposal systems should not be a source of contamination of meat, the
potable water supply or the processing environmant, All lines should be watertight and adequately
trapped and vented, with catch basins, traps and sumps that are isolated from any area where
amimals are dressed or meat may be presant.

72 Establishments should have an appropriate area, sufficiently protected from environmental
contamination and capable of preventing adverse temperature variations, for dispatching meat.

8.5 Design and construction of equipment where bodies of animals are dressed or
meat may be present

73, Al equipment used in areas where bodies of animals are dressed or meat may be present should
facilitate GHP. Equipment and containers in reoms and other areas where bodies of animals are
dressed or meat may be present should be designed and constructed so that contamination is
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minimised. Meat should not be allowed to contact the floor and walls, or fixed structures not
designed for such contact,

74, Where slaughter lines are operated, they should be designed so that there is constant progress
af animal bodies, carcasses and other parts, im @ manner that prevents cross-contamination between
different parts of the slaughter line and between different slaughter lines. In establishments where
meat preparations and manufactured meat are circulating, the layout and equipment should be
designed to prevent oross contamination between products of different status and products at
different production stages.

75, all raoms and other areas inwhich animals are dressed or meat may be present shauld be
equipped with adeguate facilities for washing hands, and should be equipped with adegquate
facilties for cleaning and sanitation of implements where required (refer to Section 10}
Facilities for cleaning and sanitation of equipment should:

*  be designed to effectively clean and sanitise the particular equipment;

+  pe located convenient to work stations; and

= have waste water ducted ta drains,

76. Eguipment and implements for use with inedible or condemned parts of animalks should be
distinctively identified.

77, Establishments should be provided swith adeguate means of natural or mechanical ventilation so

as to prevent excessive heat, humidity and condensation, and ensure that air is not contaminated

veith adours, dust ar smoke,

Ventilation systems should be designed and constructed so that:

# alr-borne contamination from aerosols and condensation droplets is minimised;

=  ambient temperatures, humidity and odours are controlled; and

# air flow from contarminated areas (e.9., slavghter and dressing areas) to clean areas, (e.g.,
chilling rooms for carcasses) is minimised.

TB. Equipmient used for heat treatment of manufactured meat and meat preparations should be
fitted with all control devices necessary to ensure that an appropriate heat treatment is applied.

8.6 Water supply™

79. Adequate facilities should be provided for menitoring and maintaining potability, storage,

temperature contral, distribution of water and for the dispesal of waste water,

Equipment should be installed that provides:

*  an adeguate and easily accessible supply of hot and cold potable water at all imes;

= hot potable water tor etfective sanitising of eguipment, or an eguivalent sanitation system;

* potable water at & temperature appropriate for hand-washing; and

= sanitising soluticn used according to manufacturers’ specifications supplied as and where
FIBEESSArY

&0, Whare non-potable water is supplied for various uses eog, fire fighting, steam production,

refrigeration, reticulation systems should be designed so that cross-contamination of the potable
water supply s prevented.

' General Principles of Food Hygiene, Section 5.5 [CADRCP 1.1969, Rev. 4-2003),
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8.7 Temperature control

B1. In the absence of suitable temperature, humidity and other envirenmental controls, meat is
particularly vulnerable to survival and growth of pathogens and spoilage micro-organisms,

B2. Facilities and equipment should be adegquate for;

+  Caoling, chilling andfor freezing of meat according to written specifications;

=  Storage of meat at temperatures that achieve the safety and suitability requirements; and

*  Manitaring of temperature, humidity, air flow and other environmental factors so as 1o assure
that pracess control regimes are achieved.

83. Where steam is generated in the cooking of meat, it should be properly vented out of the area
in order to minimise the potential for condensation and not be allowed to permeate into adjoining
0TS,

8.8 Facilities and equipment for personal hygiene

24, Slaughter and dressing of animals and animal parts, and further handling of meat preparations
and manufactured meat presents many opportunities for cross-contamination of meat by food
handlers (refer to Section 11). Appropriate perscnal hygiene facilities are needed to minimise cross-
contamination of meat from this source,

85, Facilities and equipment should be provided, designed and located so that meat safety is not

compromised. Where necessary, separate amenities should be provided e.g. for staff handling lve

animals, condemned products [refer Section 17).

Facilities for persanal hygiene should ingclude;

« changing rooms, showers, flush toilets, hand-washing and hand-drying facilities where necessary,
and separate areas for eating; and

¢ protective clothing that can be effectively deaned and minimises accumulation of contaminants.

All areas in which exposed meat may be present, should be equipped with adequate facilities for

wiashing hands that;

e are located corveniant to work stations,

« have taps that are not operable by hand;

* supply water at an appropriate temperature, and are fitted with dspensers for liquid soap or
ather hand cleansing agents;

* include hand drying equipment where necessary, and receptacles for discarded paper towels;
and

*  have waste water ducted to drains.

8.9 Means of transport

wehicles or shipping containers in which unprotected meat is transported should:

s  be designed and equipped so that the meat does not contact the floor;

*  have joint and door seals that prevent entry of all sources of contamination; and

= swihere necessary, be equipped so that temperature control and humidity can be maintained and
menitored,

9. PROCESS CONTROL

BE. An extendive range of hazards are associated with meat, e.g., Salmaonells spp. and veterimary
drug residues; the processing environment, e.q., Listeria monocytogenes and Clostridivm
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perfringens; and food handlers thamselves, e.g., Staphyiococcus surews and hepatitis viruses.
Effective process control, that includes both GHP and HACCP, i5 necessary to produce meat that is
safe and suitable for human consumption,

87. The principles and guidelines presented in this section should satisfy the general objectives and
guidelines in Section ¥ of the Recommended International Code of Practice: General Principles of
Food Hygiene (CACRCPE 1-196%, Rev 4-2003). They are developed im this section in respect of hazards
in meat however they are equally applicable to suitability characteristics,

88. Many aspects of slaughter and dressing procedures hawve the potential to result in signiticant
contamination of meat, e.g.. hidefeather remaoval, evisceration, carcass washing, post-mortem
inspection, trimming, and further handling in the cold chain, Systems for process contral should
limnit microbial cross-comtamination in these ciroumstances to as low as practicably achievable, and
reflect the proportional contribution of these contrals in reducing meat-barne risks to human
health.

89, Ready-to-eat (RTE) products may require specific microbiological testing regimes that
incorporate microbiclogical performance criteria, process oritenia andfor microbiolagical criteria,

9.1 Principles of meat hygiene applying to process control

i. Production of meat that is safe and suitable for human consumption requires that detailed
attention be paid to the design, implementation, monitoring and review of process control,

ii. The establishment operator has the primary responsibility for implementing systems for process
cantrol. Where such systems are applied, the competent authority should verify that they
achieve all meat hygiene requirements.

ili. Process control should limit the level of microbiological contamination to the lowest level
practicable, according to a risk-based approach.

iv. HACCP should be applied wherever practicable as the system of choice for process control, amd
should be supported by prerequisite GHF that includes 550Ps.

v, Process control should reflect an integrated strategy for control of hazards throughout the food
chain, with information available from primary production and pre-slaughter being taken into
account wherever possible and practicable.

vi, All bodies of animals should be subjected to post-mortem inspection that is science- and risk-
based, and is tailored to the hazards andfor defects that are reascnably likely to be present in
the badies of animals presented for inspection®.

vii. The competent authority should determine the procedures and tests to be usted in post-mortem
inspection, how that inspection s to be implemented, and the necessary training, knowledge,
skills and ability required of personnel involved {including the role of veterinarians, and
personnel employed by the establishment operatar),

wiii. Post-mortem inspection should take into account all relevant information from primary
production, ante-mortem inspection, and from official or officially-recognised hazard control
programimes.

1x. Post-mortem judgements should be based on: food-borne risks to human health, other human
health risks, e.g., from ecoupational exposure or handling of meat in the home, food-borne risks
te animal health as specified in relevant national legislation, and suitability characteristics.

%. Performance criteria for the outcome of process control and post-micrtem inspection activities
should be established by the competent authority wherever practicable, and should be subject
to verification by the competent authority.

" Where risk assesement capability is mat availaile, post-martem inspection carried out according to current
scigntific knowladge and practice shoubd be capable of achieving the level of consumer protection requmed.
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xi. Where appropriate, microbiological testing, for verification purposes, should be included in
meat preparation and manufactured meat HACCP plams. Such testing should be relevant to tl
type of product and the likely risks to consumers, including vulnerable sub-populations.

wii, Campetent bodies or competent persons may be engaged by the establishment operator to
undertake prescribed process control activities™, including ante-® and post-mortem inspectior
as approved by the competent authority.

xiii, Handling of RTE products up until the paint of sale to the consumer should ensure that there
na contact with non-ATE products, and any other exposure to potential sources of
microbiological contamination is minimised to the greatest extent practicable.

xiv, Voluntary or officially recognised QA systems may be implemented by the establishment
operator where they enhance meat hygiene activities, and they may be taken into account in
the verification of regulatory requirements by the competent awthority,

9.2 Process control systems

90, Effective process contral requires design and implementation of appropriate systems. Industry
has the primary respensibility for applying and supervising process control systems to ensure the
safety and suitability of meat, and these should incorporate prerequisite GHP and HACCP plans a
appropriate to the droumstances,

1, & documented process contral system should describe the meat hygiene activities applied
{including any sampling procedures), performance criteria {if set), verification activities, and
corrective and preventative actions.

2. Competent bodies or competent persons suitably recognised by the competent authority may
engaged by the establishment operator to undertake presoribed prooess control activities, ingludi
post-mortem inspection, These activities should be part of HACCF or A systems as approgriate t
the circumstances.

93, Process control systems relating to food safety should incorporate a risk-based aporoach.
Application of HACCP principles in the design and implementation of process control systems sho
be according to The Hazard Analysis and Critical Control Point (HACCP) System and Guidelines fo
Application (CACRCP 1-1969, Rev. 4-2003). The Guidelines for the Design, Operation, Assessment
and Accreditation of Food Import and Export Inspection and Certification Systems (CACGL 26-15
provide general requirements for contrel of operations for food as they relate 1o international
trade.

8.2, 1 Sanitation Standard Operating Procedures (550Ps)

%4, Pre-operational and operational S50Ps should minimise direct and indirect contamination of

meat to the greatest extent possible and practicable. & properly implemented S50F system shoul

ensure that facilities and equipment are clean and sanitised prior to start of cperations, and

appropriate hygiene is maintained during operations, 550P guidelines may be provided by the

competent awthority, which may include minimum regulatory reguirements for general sanitatio

Characteristics of 550Ps are:

« development of a written 550P programme by the establishment that describes the procedun
invalved and the frequency of application,

¢ dentification of establishment personnel responsible for implamenting and maonitoring S50

* gdocumentation of monitering and any corrective andfor preventative actions taken, which is
made available to the competent autharity for purpeses of verification;

" Prescribed process control activities may include “Officially recognised inspection systems® (CACMGL 20 - 1°
= Ante-mortern inspection as covered in Section B.3
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= porrective actions that include appropriate disposition of product; and
= periodic evaluation of the effectiveness of the system by the establishment operator

95, Microbiological verification of 5%0Ps can utilise a range of direct or indirect methaods.
Establishment operators should wse statistical process control or other methods to monitar
sanitation trends,

96. In the case of RTE products, microbiological verification of 350Ps for food contact and non-food
cantact surfaces s likely te be of highes intensity than for other types of product,

8.2.2 HACCP

97, HACCP systems for production of meat are a proactive means of process control for food safety
purposes”. Validation of a HACCP plan for meat should ensure that it is effective in meeting
performance criteria (refer 9.2.3), taking into account the degree of wariability in presence of
hazards that is normally associated with different lots of animals presented for processing.

9B, Verification frequency may vary according to the operational aspects of process control, the
historical performance of the establishment in application of the HACCP plan, and the results of
verification itself, The competent authority may choose to approve HACCP plans and stipulate
varification frequencies.

%9, Microbiological testing for verification of HACCOP systems, e.g. for verification of critical limits
and statistical process control, is an impartant feature of HACCR

100. Guidelines for the development of HACCP programmes to achieve pre-determined process
criteria stipulated by the competent authority should be provided to establishment operatars so as
to guide development of process and product-specific HACCP plans. Guidelines should be developed
im consultation with industry and other interested stakeholder organisations, and may be
differentiated according to processing category, e.g.:

=  Raw ground or comminuted e.g. pork sausage

= Meat with secondary inhibitors / non-shelf stable e.g. cured comed beef

« Heat treated / not fully cocked, non-shelf stable e.g. partially-cooked patties

= Fully cooked / non-shelf stable e.q. cooked ham

#* Non-heat treated [ shelf stable e.g. dry salami

& Heat treated / shalf stable e.g. beef jerky

»  Thermally processed / commercially sterile e.g, canned meat

# Specific ethnic processes, e.q, tandaori

101, When developing HACCOP plans for heat-treated meat preparations and manufactured meat,
the establishment cperator should fully document as appropriate to the process, all thermal process
parameters, post-heat treatment handling, and additional preservatiaon treatments appropriate to
the intended process outcome e.g. pasteurisation. Process parameters for cooling of heat-treated
products may incorporate as approgriate to the product, rapid cooling, slow cooling, or interrupted
cooling. Previously heated products should not be packaged above a minimum temperature,

e.g. 4 O unless it can be demanstrated that cooling after packaging does not compramise product
safety.

102. HACCP plans for meat preparations and manufactured meat that are cooked should include
monitoring and documentation of parameters that ensure appropriate internal temperatures are

¥ Hazard Analysis and Critical Cantrol Paint (H&CCP] Systermn and Guidelines for its Application, (Annex 1o
CALRCP 1-196%, Rev. 2-2003)



reached. Internal temperatures of product should be taken as necessary to verify the adequacy of
the cook,

8.2 3 Outcome-based parameters for process control

103. In a risk-based meat hygiene system, verification of process contral is greatly strengthened by
establishrment of performance criteria for the outcome of specified activities. In most cases these will
be established by the competent authority. When performance criteria are established, industry can
use them to readily demonstrate adequate process control for food safety characteristics of meat.

104. The establishment should have & documented process cantrol sysiem for im plementing
corrective actions that will allow it to consistently meet performance criteria. Process review and any
other corrective and preventative actions required as a result of non-compliance with performance
criteria should be properly recorded. The competent autharity should implement a system for
collecting and analysing results from all establishments to the greatest extent possible, and
pericdically review process control trends in relation to national meat hygiene goals.

105. Where possible, performance criteria should objectively express the level of hazard control as
derived from the application of risk analysis principles. In the absence of sufficient knowledge of
risks to human health, performance criteria can initially be established from baseline surveys of
current performance, and subsequently modified as appropriate to reflect public health goals.
Where outcome-based parameters have been established for suitability characteristics of meat,
outcomes should be practically achievable and reflect consumer expectations.,

106, Qrgancleptic parameters may also be established e.g., “zero tolerance” for visible faecal

contamination on carcasses.

Performance criterla for outcomes of process control systems act to:

= facilitate validation of process control systems;

=  facilitate derivation of proces parameters at variows steps in the food production system;

= allow maximum flexibility and technical innowvation in the way the establishment operator
achieves the reguired level of performance;

= facilitate industry-wide consistency in performance;

+ provide an objective basis for outcome-driven regulatory guidelines and standards, &.9.,
statistical process control requirements, prevalence of Salmonella spp.;

«  improve hazard control over time 5o as 10 enhance the level of consumer protection; and

= facilitate determination of the equivalence of sanitary measures.

107, Microbiclogical performance criteria, process criteria and microbiological criteria for RTE
products should be risk-based according to the category of product e.q. not heat treated and shelf
stable, heat treated and shelf stable, fully cooked and not shelf stable. Microbiological verification
tasts should be undertaken by the establishment at a frequency appropriate to the circumstances.
The competent authority may alse implement testing to verify that appropriate contrel is
maintaired by industry. HACCP plans applied by the establishment should dotument corrective amd
preventative measures to be taken in the event of positive tests for pathogens or toxins,

108. Where performance criteria are established as regulatory requirements, explanation of the
linkage to an appropriate level of consumer protection should be provided to all interested parties,
e.q., quidalines for allowable levels of generic £, coli, standards for absence of £ coli D157:H7,
maximum residue limits for chemicals with acute toxicity,

109. In some circumstandes a performance criterian may be established a5 3 microbiolegical criterion
that defines the acceptability of a production lot, e.g. based on the presencelabsence or number of
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microbes, andior the gquantity of their toxins or metabolytes according to a specified sampling
plan®,

110, Performance criteria for cutcomes of process control may be difficult to establish for some
hazards of concern, and the competent authority may need to implement specific procedures and
tests to achieve expected levels of consumer protection, e.g, BSE, Specific measures such as these
should be implemented on the basis of risk assessment and full consideration of the effectiveness of
all available risk management opticns”,

111. The competent autharity should, wherever practicable, recognise different risk-based meat
hygiene activities within its competence, which have been demaonstrated to meet at least the same
risk-based meat hyglene autcomes.

8.2.4 Regulatory systems
112. The competent authority should have the legal power to set and enforce regulatory meat

hygiene requirements, and has the final responsibility for verifying that all regulatory requirements

are met, The competent authority showld:

i. Establish regulatory systems (e.g. recall, traceback, product Tracing, as appropriate, eto.) and
requirements, e.g. training, knowledge, skills and ability of personnel {generally at a naticnal
level),

ii. Undertake specified meat hygiene controls that are designated activities of the competent
authority, 0.g., official sampling programmes, those aspects of ante and post-mortem activities
specified by the competent authority, or official certification.

iii. Verify that process control systems implemented by the establishment operator meet regulatory
requirements e.g. GHR, 550Ps, HACCE, as appropriate.

iv. Verify that competent bodies are carrying out functions as required,

v. Carry out enforcement actions as necessary.

The competent autharity should verify compliance with;

= GHF requirements for: animals presented for slaughter {and killed wild game presented for
dressing), establishments, facilities and equipment, process control, transport, and hygiene of
persannel;

= L50Ps

* HACCPF plans;

« all regqulatory reguirements relating to ante- and post-moriem inspection;

= performance and process parameters that are regulatory requirements, e.g., microbiological
statistical process contral requirements, standards far Salmanelia spp.;

¢ chamical residue and contaminant levels that are below maximum limits a5 described in relevant
legislation and national sampling plans;

= afficial or "officially-recognised” zocnoses control programmes, e.g.. microbiclogical tests for
E cali 5T:HT; and

* additional risk management measures as specitied by the competent authority.

113. Verification activities may include assessment of processing activities carried out by
establishment personnel, documentary checks, organoleptic inspection of edible parts and meat,
taking of samples for laboratory tests and testing for pathogens, indicator organisms, residues, etc.
Approvalfregistrationflisting of an establishment may facilitate the ability of the competent
authority to verify that it is operating in compliance with regulatory requirements.

* Pringiples for the Establishment and Application of Microbiokogical Criteria for Foods (CACYGL 21-1997).
" Bevine spongiform encephalopathy. Chapter 2313, International Animal Health Code - 2000, O#ice
International des Epizooties.
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114, The competent authority should conduct appropriate supervision of (operator) verification
activities, and the nature and intensity of that supervision should be risk-based, The official
inspector (including the veterimary inspector) verifies compliance with the regulatory requirements
and may use additional documentary checks, procedures and tests in this role. Rules governing the
presence of the official inspector during ante- and post-mortem inspecticn, and during processing,
cutting, and storage of meat, should be determined by the competent authority in relation to
deplayment of other competent persons, and in relation to potential risks to human health
associated with the classes of animals and meat involved. The role of the competant authority(s)
during distribution and retail sale of products should be of an extent that is proportional to likely
generation of risks to consumers during these activities.

115. A national meat hygiene programme should be subject ta verification by the competent

authority.

‘Where the establishment operator does not comply with regulatory reguirements, the competent

authority should carry out enforcement actions that may include:

¢ slowing of production while the operator regains process control;

¢ stopping production, and withdrawing certification for meat deemed to be unsafe or unsuitable
for its intended use;

v withdrawing official supervision, or accreditation of competent persons;

«  ardering specified treatment, recall or destruction of meat as necessary; and

» withdrawing or suspending all or part of the approvalfregistrationdlisting of the establishment if
process control systems are invalid or repeatedly non-compliant.

9.2.5 Quality assurance (QA) systems
116. Whenever there are verfiable QA systems in place in the industry, the competent authority
should take them into account®,

9.3 General hygiene requirements for process control

117. Process control should meet the general hygiene reguirements of the Recommended

Internaticnal Code of Practice: General Principles of Food Hygiene®.

General hygiene requirements for process control showld include for example:

# water for cleaning and sanitising of a standard that is appropriate for the specific purpose, and
used in a manner that dees not directly or indirectly contaminate meat;

+ ¢leaning of facilities and equipment that involves disassembly where necessary, removal of all
debris, rinsing of parts, application of an approved clearer, repeat rinsing, reassembly, and
further sanitisatian and rinsing as appropriate;

+ handling and storage of containers and equipment in a way that minimises the potential for
contamination of meat;

= auembly of contaliners or cartons in rooms or areas where meat may be present insuch a
manner that thara is minimal possibility of contamination; and

= controlled access of personnel to processing areas.

118, The competent authority and industry should utilise appropriately accredited or otherwise
recognised laboratories when verifying process control and carrying out other meat hygiene
activities. Testing of samples should utilise validated anabytical methods”,

= Guidelines for the Design, Operation, Assessment and Accreditation ol Feasd lmport and Export Inspectson
and Certification Systems - Section 4 *Quality Assurance” (CACGL 26-1947T).

 Mote that general reguirements for control of incoming materials, uie al weater, packaging, dacumantation
and recards, and recall procedures are described in the recommended international code of practice: general
principles of food hygiene (CACRCE 1 - 1964, Rew 4-20013).

v Guidelines for the assessment of the competence of testing laboratories imvoleed in the Import and Export
Cantral of Food (CACAKSL 27-1997].
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Laboratory testing may b= required for:

= yenfication of process contral;

+«  application of performance or microbolkogical critena,

& residue monitaring;

diagnosis of disease condibons affecting indivwdual anemals; and
=  maonitoring of zoonoses.

9.4 Hygiene requirements for slaughter and dressing

119, Only live animals intended for slaughter should be brought inte an abattoir, with the exception
af animals that have undergane emergency slaughter outside the slaughterhouse and have
appropriate veterinary documentation.

120, No animal other than an animal intended for slaughter should enter an abatteir, with the
exception of animals used for stock handling.

121, An andmial should only be slaughtered or dressed in an abattoir if a competant person is
available to undertake ante- and post-mortem inspection. In cases of emergency slaughter where a
competent persen 5 not available, special provisions established by the competent authority will
apply to ensure that the meat is safe and suitable for human consumption.

122. All animals brought to the slaughter floor should be slaughtered without delay, and stunning,
sticking and bleeding of animals should mot proceed at a rate faster than that at which bodies of
animals ¢an be accepted for dressing.

Dwring initial dressing operations, and with due consideration to minimising contamination;

# slaughtered animals that are scalded, flamed or similarly treated should be scoured of all bristles,
hair, scurf, feathers, cuticles and dirt;

* the trachea and cesophagus should remain intact during bleeding, except in the case of ritual
slaughter,

= bleeding should be as complete as possible; if blood is intended for food, it should be collected
and handled im a hygienic manner;

 axposure of the tongue should be done in such a way that the tomsils are not out;

= skinning of the bead may not be required for some classes of animals e.g. goats, calves, sheep,
provided that heads are handled in such a weay a5 to avold undue contamination of meat,

= betore the removal fram the head of any parts intended for human consumption, the head
should be clean and, except in the case of scalded and dehaired carcasses, skinned to an extent
sufficient to facilitate inspection and the hygienic remaval of specified parts;

= lactating or cbhviously-diseased udders should be remowed from carcasses at the earliast
apporiunity;

= removal of udders should be done im such as way that the contents do not contaminate the
CArCdes;

« gas skinnimg or dehiding (pumping of air or gas between the skin or hide and the underlying
tissue to tacilitate skinning) should anly be permitted it it can be achieved with minimal
contamination and meets required micrebiclogical and erganoleptic performance criteria; and

»  hidesfleeces should not be washed, de-fleshed or left to accumulate in any part of an abattoir
af astablishment that is used for slaughter or drassing,

123, Poultry and farmed game birds, following de-feathering, can anly be effectively cleaned of
dust, feathers and other contaminants by the application of potable water. Washing of the carcasses
of these animals at multiple steps in the dressing process, and as soon as possible after each
contaminating step, reduces the adherence of bacteria to the skin which can minimise overall
carcass contamination, (Washing after evisceration and post-mortemn is also necessary for
technological reasons, as this is the only method available to routinely clean carcasses before entry
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1o the chilling process). Washing may be carried out by several methods e.g., spraying, immersion
washing.

124, Farmed ratites may have an excessive amount of dust and dirt trapped in their feathers, and
this has the potential for significant contamination of the dressing area wunless there s adequate
separation by distance, physical barrier, or other means, e.g., positive ventilation.

125, Once the removal of the hideffleece has commenced, or dehairing has ocourred, animal bodies
should be separatad from each other to avoid contact, and this should be maintained wntil each
carcass has been examined and judged by a competent person undertaking post-mortem inspection.
(Hote: Wihile full separation of carcasses is more difficult in the case of poultry and farmed game
birds, such contact should be minimised).

Dwring dressing, and with due consideration to minimising contamination:

+ where bodies of animals are skinned, this process should be completed before evisceration;

= water in scalding tanks should be managed so that it is not excessively contaminated;

+  pyisceration should be carried out without delay;

+ discharge or spillage of any material from the cesophagus, crop, stomach, intestines, cloaca or
rectum, or from the gall bladder, urinary bladder, uterus or udder, should be prevented;

* intestirees should not be severed from the stomach during evisceration and no other opening
chould be made inte an intestine, unless the intestines are first affectively tied 1o prevent
spillage, except in the case of poultry and game birds;

* stomachs and intestines and all inedible material derived from the slaughtering andior dressing
of bodies of animals should be removed as soon as possible from the dressing area, and
processed ina manner that does not cause cross-contamination of meat;

+*  methods used to remove visible and micrabial contamination should be demonstrated to he
effective and meet other reguirements as specified by the competent authority; and

« faecal and ather material should be trimmed or otherwise removed from carcasses in & Manmer
that does not result in further contamination, and which achieves appropriate performance
criteria for process control,

126, Animal bedies and carcasses should not come into contact with surfaces or equipment unless
practically unavoidable. Where use of equipment invalves contact by design, e.g., in the case of

automatic eviscerating machines, the hygiene of the equipment should be appropriately maintained
and monitored.

127. Wheare a competent person undertaking post-mortem inspection considers that the manner in
which animals are being slaughtered or dressed, or meat is further handled, will adversely affect the
safety and suitability of meat, that competent persen should enforce a reduction in the rate of
production or the suspension of operations or other appropriate measures, as deemed necessary
(refer to 9.2.4).

128, Establishment operators shauld meet the requirements of the competent authority in terms of
presentation of edible parts of bodies of animals for post-mortem inspaction. Parts of slasghtered
animals that have been removed before post-mortem inspection is performed should remain
tdentifiable, as belonging to a single carcass (or a group of carcasses) when required for post-
mortem judgemeant.

12%. Facilities and equipment for slaughtering and'or dressing may be used for other purposes, e.g,

for animal health emergency slaughter, provided appropriate cleaning and sanitation requirements
are met.

130, The competent authority should encourage development and adoption of innovative
techinologies and procedures at the establishment level, that reduce cross-contamination and
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enhance food safety, e.g., enclosing the terminal rectal intestine in @ bag and tying off.
9.5 Post=-mortem inspection

131. All carcasses and other relevant parts should be subjected to post-mertem inspection, which
preferably should be part of an overarching, risk-based system for the preduction of meat.

132. Post-mortem inspection of carcasses and other relevant parts should wtilise infarmation from
primary production and ante-mortem inspection, tegether with the findings from organaleptic
inspection of the head, carcass and viscera, to make a judgement on the safety and switability of
parts intended for human consumption. Where the results of arganaleptic inspection are
insufficient to accurately judge carcasses and other relevant parts as safe or suitable for human
consumption, the parts showld be set aside and followed up with confirmatory inspection
procedures andior tests.

9.5.7 Design of post-mortem inspection systems

133. Post-mortem inspection procedures and tests shouwld be established by the competent authority
accarding to a science- and risk-based approach, The competent authority has responsitility for
establishing judgement critena and verifying the post-maortem inspection system. In the absence of
a risk-based system, procedures will have to be based on current scientific knowledge and practice,

134. Post-mortem procedures and tests may be integrated and implemented together so as to
achieve public health and amimal health objectives, Inosuch cases, all aspects of post-mortem
inspection should be science-based and be tailored to the relevant risks.

135. Relevant information on the animal population, e.g., animal type, health status, geographical
region of arigin, should be utilised in both the design and implementation of post-mortem
imspection systems,

136. Where indicated by public health concerns, routine screening of carcasses and other relevant
parts by methods other than organaleptic inspection may be required for suspected hazards, e.g.,
testing for Trichinella spp.

Characteristics of a risk-based post-mortern inspection programme ang;

« design and application of organoleptic procedures and tests that are relevant and proportional
to meat-borne risks associated with grossly-detectable abnarmalities;

* tailoring of procedures to the spectrum and prevalence of diseases and defects reasonably likely
to be present in the particular slaughter population, taking into account the type (age),
geographical origin and primary production system of the slaughter animals, &g, multiple
incisions of relevant muscles in all pigs from geographical regions where Taenia sofium is
present;

«  procedures that minimise cross-contamination throuwgh handling to the greatest extent
practicable, and may inelude procedures that are limited to visual observation of carcasses and
other relevant parts in the first instance if justified by risk assessment,

¢ inspection of non-edible parts of animals where they may play an indicator rale in the
judgernent of edible parts;

« modification of traditional procedures where scientific investigation has shown them to be
ineffective, or, of themselves, hazardous to food, e.g., routine incision of lymph nodes of young
amimals to detect granulomatous abnormalities;

+  application of mare intensive organoleptic procedures on a routine basis when a disease ar
condition capable of general distribution is found in a single part of a carcass and other relevant
parts, e.g., osts of Taenia saginata in cattle, xanthosis;

* application of additional risk-based inspection precedures on a routine basis when live animals
are positive 1o a diagnostic test, e.g., tuberculin test in cattle, mallein test in horses;



» yse of laboratory tests for hazards that are unaddressed by organoleptic inspection, e.q.,
Trichimella spp., chemical residues and contaminants,

= application of performance criteria for outcomes of organoleptic inspection that reflect a risk-
based approach;

+ integration with HACCP plans for other process control activities, e.g., establishment of “zero
faecal tolerance” criteria for faecal contamination of carcasses;

* pgn-going tailoring of procedures to take into consideration information received from the
primary producer on a lot-by-lot basis; and

= return of information to the primary producer so as to seek continuous improvement in the
safety and suitability status of animals presented for slaughter {refer to 6.4},

9.5.2 Implementation of post-mortem inspection

137. Past-mortermn inspection should ocour as soon as is practicable after slaughter of animals, or
delivery of killed wild game animals, Inspection should take inta account all relevant information
from the level of primary production and ante-mortem inspection, e.g. information from official or
cfficially-recognised hazard control programmes, infermation on animals slaughtered as “suspects”.

138, The competent authority should determine: how post-martem inspection is to be implemeanted,
the training, knowledge, skills and ability required of personnel involved {including the role of the
official inspectorn, the veterinary inspectar, and ary personnel nat emplaoyed by the competent
authorityl, and the frequency and intensity of verification activities [refer to 9.2.4}, The final
responsibility for verifying that all post-mortem inspection and judgement requirements are met
should lie with the competent authority,

139, Carcasses and other relevant parts condemmned by the competent person undertaking post-
martem inspection a5 unsafe or unsuitable for human consumption should be identified as
appropriate and handled in a manner that does not resullt in cross-contamination of meat from
other carcasses and relevant parts. The reason for condemmnation should be recorded, and
confirmatory laboratary tests may be taken if deemed necessary,

The responsibilities of the establishment operator in respect of post-mortem inspection include:

= maintenance af the identity of a carcass and other relevant parts {including blood as
apprapriate) until inspection 15 complets:

+ skinning and dressing of heads to the extent necessary to facilitate inkpection, e.g., partial
skimnimg to allow acoess to sub-maxillary lymph nodes, detaching of the base of the tongue to
allons adcess to the retropharyngeal lymph nodes;

= skinning of heads to the extent necessary to allow hygienic removal of edible parts, whemn this i3
a processing option;

= presentation of a carcass and ether relevant parts for Inspection according to the reguiremeants
of the competent authority;

* 3 prohibiticn on establishment personnel intentionally removing or modifying any evidence of a
disease or defect, or animal identification mark, prior 10 post mortermn inspection;

» prompt removal of foetuses from the evisceration area, for rendering or other processes as
alloveed by the competent authority, e.q,, collection of foetal bload;

& retentiom in the inspection area of all carcasses and other relevant parts required for imspection,
until inspection and judgement has been completed;

# provision of facilities for identifying amd retaining all carcasses and other relevant parts that
require more detailed inspection andfor diagnostic tests betore a judgement on safety and
suitability can be made, in & manner that prevents cross-contamination of meat from other
carcasses and other relevant parts;

= condemnation of parts of the carcass trimmed from the region of the sticking wound;

=  rautine condemnation of the liver anddor kidneys from alder animals where the compatent
authority has determined that there may be accumulation of heawvy metals to an unacceptable
Jeel;
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= use of health marks {as specified by the competent authority) that communicate the outcome of
past-mortem inspection; and

* co-operation with competent persons undertaking post-mortem inspection, in all other ways
necessary to facilitate effective post-mortem inspection, e.g., access to processing records, and
easy access to all carcasses and other relevant parts.

Post-mortem inspection systems, should include:

= procedures and tests that are risk-based to the extent possible and practicable (refer to 9.5.1);

+ confirmation of proper stunning and bleeding;

= availability of inspection as soon as is practicable after completion of dressing;

= visual inspection of the carcass and other relevant parts, including inedible parts, as determined
by the competent authority;

= palpation and/or incision of the carcass and other relevant parts, including inedible parts, as
detarmined ay the competent ﬂul.f".ﬂ-ul:',' a:mruing tex & risk-bDased approach;

= additicnal palpaticn andfor incisions, as necessary to reach a judgement for an individual carcass
and other relevant parts, and under appropriate hygiene control

= more detailed inspection of edible parts intended for human consumption comparned with
imspecticn of those parts for indicator purposes alone, as appropriate to the circumstances;

o systematic, multiple incisions of lymph nodes whera incisian is necessary;

# gther organaleptic inspection procedures, e.q., smell, touch;

= where necessary, laboratory diagnostic and other tests carried gut by the competent authority or
by the establishment operator under instruction;

= performance criteria for the outcomes of organoleptic imspedction;

= regulatory autharity ta slow or halt processing so as to allow adeguate post-mortem inspection
at all tirmes;

=  removal of specified parts if required by the competent authority, e.g., “specified risk materials”
foor BSE; and

=  proper use and secure storage of equipment for health marking.

140. The competent autharity and industry should record and disseminate the results of post-
mortem inspaction as appropriate. Motifiable human or animal health diseases and cases of non-
complying residugs or contaminants should be reported to national competent authorities as well as
to the owner of the animalls). Analysis of the results of post-mortem inspection owver time 5 the
respensibility of the competent authority, and the results of such analyses should be made available
to all interested partias.

9.6 Post-mortem judgement

141. Post-mortem judgement of edible parts as safe and suitable for human consumption shawld
primarily be based on food-borme risks to human health, Other risks to human health, e.g., from
oocupational exposure or from handling of meat in the home, also are an impoertant consideration,
Judgements in relation to suitability characteristics of meat shouwld reflect consumer acceptability
requirements approprate to intended end-use*.

142. Although outside the mandate of Codex, post-mortem inspection programmes may be wtilised
to identify and judge carcasses and other relevant parts according to risks to animal health, as
specified in relevant national legislation.

‘ The competent authority may take inte account varying needs of different consumer populations so that
suitability judgements da not distort the economics of the food supply.
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Iudgement of edible parts as safe and suitable should take into accaunt infarmation from the
following sources:

« nfarmation from primary praduction (refer ta Section &)

«  abservations made of animals in the lairage;

= ante-mortem inspection; and

= post-mortermn inspection, including diagnostic tests, where reguined

143, Judgements should be based on stience and risks to human health to the greatest extent
possible, with guidelines being provided by the competent authority. Judgements should only be
made by competent persons. When edible parts with any abnormality are always judged to be
unsafe and ursuitable for human consumption and appropriately disposed of, the level of training,
knowledge, skills and ability required for judgement may be less than in situations where edible
parts demonstrating am abnormality may not necessarily be removed from the food supply.

144 Where the initial results of post-mortem inspection are insufficient 1o accurately judge edible
parts as safe or suitable for human consumption, a provisional judgement should be followed up
with more detailed inspection procedures andfor tests, Pending the outcome of more detailed
imspaction and'or diagnostic tests, all parts of the animal that are required for further investigation
should be held under the control of the competent person undertaking these activities.
Judgement categories for edible parts inglude:

#« safe and suitable for human consumption;

» safe and suitable for human consumption, subject to application of a prescribed process, e.g.,
conking, freezing;

* held on suspicion of being unsate or unsuitable, pending the outcome of further procedures
andfor tests.

» unsafe for human consumption Le. due to meat-borne hazards or accupational health/meat
handlimg hazards, but able to be used for some other purpose, e.q., pet-food, animal
feedingstuffs, industrial non-food use, providing there are adequate hygiene controls to prevent
any transmission of hazards, or illegal re-entry to the human food chain;

« unsafe for human comsumption i.e. due to meat-borne hazards or occupational health/meat
handling hazards, and requiring condemnation and destruction;

= unsuitable for hurman consumption, but able to be used for some other purpose, e.g.. pet-food,
animal feedingstuffs, industrial non-food use, praviding there are adequate contrals to prevent
illegal re-antry to the human food chaing

»  unsuitable for human consumption, and requiring condemnaticn and destruction; and

# umsafe for animal health reasons as specified in national legislation, and disposed of
accordingly™.

145. When edible parts are judged to be safe and suitable for human consumption subject to
application of a preseribed process, the specifications for that process should be venified by the
competent authaority as sufficient to eliminatefreduce or adeguately remove the hazard or condition
of concern, e.g., specifications for retorting, high temperature rendering and freezing.

S The competent person can instrect that following post-mortermn irspection, edible parts held under suitable
Inwantory cantrol can be designated as safe and suttable when subjected 1o a particular process e.g. freezing,
eaoking, tanning.

“In some circumstances, edible parts may be judged as suitable for human consumption but subject to
restricted distribution becauis the animali were sourced from gesgraphical areas under guarantineg for
animal health reasans,
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9.7 Hygiene requirements for process control after post-mortem inspection

146, Operations following post-mortem inspection include all procedures until the point of retail
sales, e.g, chilling of carcasses, de-boning and cutting, further preparing, processing, packaging,
freezing, storing, and distribution 1o the point of retal sale, Particular attention needs to paid to
temperature control, with temperatures of freshly slaughtered and dressed carcasses and other
edible parts being reduced as rapidly as possible to a temperature that minimises the growth of
micro-organisms or the farmation of toxing that could constitute a risk te human kealth. 1t is also
important that the cold chain is not interrupted except to the minimal extent necessary for practical
aperations, €.4. handling during transportation.

147, In the case of poultry and farmed game birds, viscera or parts of viscera, apart from kidneys,

should be entirely removed as soon as possible, unless otherwise permitted by the competent

autharity.

Meat passed as safe and suitable for human consumption should be;

+  removed without delay from the dressing area;

* handled, stored and transported in a manner that will protect it from contamination and
deterioration;

= held under conditions that reduce its temperature andior water activity as guickly as possible,
unless cul up or de-hared |:|r|;,'-ri-g|::|r_; and

= held at temperatures that achieve safety and suitability chjectives.

In the case of poullng of farmed farme Biras ur':tll:ri_._]-:j:ur'l-::; I FAFAErSIan r_hillinl.];

= the immersion chilling process should meet hygiene criteria as specified by the competent
authority;

# the reduction in carcass temperature should be as rapid as possible;

= carcasses emerging from the process should have a lesser microbiological count for indicator
erganisms and pathogens than thase emtering the process; and

= sanitation requirements should include complete emptying, cleaning and sanitation of tanks as
appropriate,

148. An official health mark applied to meat, wrapping or packaging, shauld provide recagnition
that the product has been produced im accordance with regulatory reguirements, and shouwld assist
with trace-back to the establishment of arigin if required. When used as part of an official meat
hygiene pregramme, the health mark should include the approvalfregistrationfisting number of the
establishiment, be applied in such a way that it cannot be re-used, and be legible. Other marks may
denote conformance with commercial specifications, or unacceptability for human consumption,
e.q., distinctive brands for pet-food.

149. Official health marks may be applied directly 1o the product, wrapping or packaging, or be

printed on a label affized to the product, wrapping or packaging. In circumstances of bulk transpart

to ancther establishment for further handling, processing or wrapping, health marks may be

applied to the external surface of the container aor packaging.

Where carcasses, parts of carcasses or other meat is placed in a holding raam:

= all requirements for hygienic control of operations must be adhered to e.q., chiller loading rates,
stock rotation, specifications for temperature and relative humidity;

= carcasses and parts of carcasses, whether hung or placed in racks or trays, should be held in a
mannar permitting adeguate circulation of air;

# the patential for crass-contamination via dripping of fluids should be prevented; and

= water dripping from owverhead facilities and condensation should be contralled to the extent
practicable, to prevent contamination of meat and food contact surfaces.

150, Raoms and equipment for cutting, mincing, mechanical separation, meat preparation and the
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manufacturing of meat should be designed such that activities can be carried out separately, or in
such a manmer that does not led to cross contamination.

151, Fresh meat intended for cutting or de-boning should be brought into work rooms progressively
as needed, and should not accumulate onowork tables. If fresh meat is cut or de-boned prior to
reaching temperatures that are appropriate for storage and transport, it should be immediately
reduced in temperature 1o prescribed levels,

VWhen frash meat is cut or de-boned pre-rigor

L]

it should be transported directly from the dressing area to the cutting up or de-boning room;
the cutting up or de-boning room should be temperature-controlled and directly linked to the
dressing areas, unless the competent autharity approves alternative procedures that provide an
equivalent level of hygiene; and

cutting up, de-boning and packing should ke done without delay and should meet all
requirements for hygienic process control.

When raw meat is minced:

it should be abtained only from parts of animals a5 approved by the competent authority .9,
striated muscle and adherent fatty tissues®

it should not contain bone fragments or gkin

ary grossly abnormal tissues and / or post-dressing contamination showld be removed before
rrircing

the competent authiority may specify compositional criteria,

When raw meat is mechanically separated, the competent authority should:

restrict the type of animal parts that can be wsed e.q. non-use of skulls
set compasitional standards for maximum calcium content
reguire specific labelling of the final product.

When raw meat is minced, mechanically separated or used in meat preparations:

the competent authority can specify maximum timetemperature schedules for process control at
gach step of production e.g. maximum times and temperaturas from chilling or freezing of raw
material to the time of preparation, maximum temperatures during production, maximuem Himes
before chilling or freezing

unless used directly as an ingredient for meat preparations and manufactured meat, it should be
immediately wrapped andfor packaged, followed by immediate refrigeration

the competent authority may specify micrebiclogical performance criteria, process criteria or
ricrebiolagical oriteria for rav materials and final product

astablishments should have in-line magnets or other means of detecting contamination with
metal fragments as appropriate

it should not be refrozen after thawing.

When meat preparations or manufactured meat are handled:

the process flow of raw meat awaiting processing and during processing should ensure uniform
turnover af accurmulated product and avoid possible cross-contamination, e.g. between raw
materials and ready-to-eat products

supply and addition of non-meat ingredients should be subject to good hygienic practice and
HACLP as appropriate and practicable, and may invelve decontamination treatments e.g. for
herbs and spices

o Siriated muscles from affected animal spacies should have undergone an examination from Trichinella as

specified by the competent authaority,



products that include non-meat protein products (a5 defined or standardised by Codex) should
be appropriately labelled*”

process control for non-commercialty sterile products should prevent pathogen growth and toxin
production during all processing activities e.g. during fermentation, partial heat treatment,
drying, maturing and curing. Process criteria may include, for example, correct pH after
fermentation, correct time/temperature schedules after heating or smaking, correct maisture f
protein ratio after drying, correct formulation and application of nitrite as a cure ingredient

if heat andior other processing treatments are not sufficient 1o ensure the stability of the
product, the product should be cooled to an appropriate storage temperature and in a manner
that ensures product safety is not compromised as a result of germination and subseguent
grovth of pathogenic sparefarmers

product formulations e.g. distribution of antibacterial ingredients throughout cooked sausage
emulsions, addition of cultures, adjustment of pH, should achieve required levels of pathogen
cantral

microbiclogical contamination of raw meat used to produce fermented products should be as
levws a5 possible, and similarly, mechamically separated meat should anly be used if appropriate
time / temperature schedules 1o achieve product safety requirements of the competent authority
are wsed

processing of shelf-stable products in hermetically sealed rigid containers should be according to
Codex guidelines®

cooked products should achieve time / internal temperatures that are validated a5 achieving
specified microbiological performance criteria

pasteurisation values or ather heat processes shiould be validated for all heat treated chilled
products in hermetically sealed containers 5o as to ensure that product safety is maintained to
the end of shelf life, taking inte account all preservation factors that may be present

unless the absence of trichinellae can be assured by testing or ather means, process treatments
for products containing striated muscle from affected animal species, sither alone or in
combination, should be sufficient to destroy trichinella

contamination with L monegytogenes of heat treated £ non-shelf stable and non-heat treated /
shelf stable products should be prevented by use of 550Fs and GHPs that are subject to routine
microbiological verification

dried products should be protected from environmental contamination and from reabsorption
af moisture

processes for products containing minced, comminuted or mechanically separated meat should
hMave in-ling magnets or other means of detecting contamination with metal fragmemts.

Where meat is packaged or wrapped:

packaging material should be suitable for use, stored and used in a hygienic manner; and

cases or cartons should have a suitable inner liner or other means of protecting the meat, except
that the liner or other protection may not be reguired if pieces of meat, such as cuts, are
individually wrapped before packing.

Where meat is placed ina room for freezing:

meat that is not in cartons should be hung or placed on racks or trays in a manner that allows
adequate circulation of air;

meat that is not in cartons sheuld be held in a manner vehereby the potential for cross-
contamination via dripping of liquids is prevented;

cartons containing meat should be stacked 50 as 1o permit adeguate circulation of air; and

Codbpa Geraral Standard for the Labelling of Prepackaged Food (CODEX STAM 1-1985, Rey, 1-71991)
Recommended International Cade of Hygienic Practice for Lowe-aeid Canned Faods CACRCP 23-1979 (Rew. 1-
1989},



* meat held on trays should be placed so as to aveid contact with the base of an upper tray,

Where meat s held in a freezer room or storage facility;

« the temperature of the meat should have been reduced to an acceptable level before
placement;

¢ exposed meat must be stored in such 3 way that the hygiene cannot be compromised by the
presence of packaged meat or packaging material;

»  meat, whether in carcass form or in cartons, should not be stacked directly on the floor and
should be positioned so that there is adequate air circulation;

= the freezer store should be operated and maintained under conditions appropriate to
maintaining the safety and suitability of meat;

= temperatures should be continuausly recorded and monitored; and

* adequate inventory control should be maintained.

152 where raw meat is thawed for further processing, hygiene contrals should be such that
thawing will not result in growth of micro-organisms or the formation of toxins to the extent that
they may constitute a risk to human health, Hygiene controls should include adequate drainage of
liquid run-off.

153. The establishment operater should establish and implement » procedure for determining and
validating the shelf life of manufactured meat and meat preparations.

154. In some circumstances RTE products that do not meet microbiological performance criteria,
process criteria, or microbiclogical criteria, may be re-processed, condemned or treated as inedible.
Where appropriate, follow-up sampling should verify that re-processed RTE products comply with
regulatary microbiological requirements. When RTE products have been contaminated subseguent
to cooking andfor other preservation treatment with pathogens such that they could pose a risk to
public health, the products should be reworked or condemned without compromise,

155, Where establishiments are approved, registered andior listed for different animal species, all
operations must be controlled in terms of space or time so that there is no possibility of accidental
mixing of meat from different slaughter species, and no mis-identification at the time of packaging.

9.8 Hygiene requirements for parts of animals deemed unsafe or unsuitable for
human consumption

156, Special hygiene measures should be applied to operations invalving parts of animals deermed

unsafe or unsuitable for human consumption. These measures should prevent cross-contamination

to other edible parts and meat, and prevent any possibility of substitution.

Parts of animals deemed unsafe or unsuitable for human consumption should be;

s placed without delay into specifically identified chutes, containers, trolleys, or other handling
facilities;

¢ identified by means as appropriate to the type and end wse of the tissue;

* in the case of condemned material, handled in rooms reserved for that purpose and conveyed in
a secure manner to a place of disposal (e.g. rendering station),

9.9 Recall systems

157. Establishments should have adequate systems that enable the tracing, withdraweal, andfor recall
of praduct from the food chain. The competent autharity should require verification that the
systems are adequate. In the case of a recall, communication with consumers and interested parties
should be considered, and undertaken where appropriate,
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158, Where a recall, or seizure of meat by the competent authority is nacessary, the amount of
product involved may be more than that from a single production or sampled lot. In such cases the
competent authority should verify to the extent practicable that the establishment has taken all
steps necessary to ensure all affected product or petentially affected product is included in the
recall. In the case of microbiclogical hazards in meat preparations and manufactured meat, the
decision should be risk based and will depend on a number of factars, including the pathogen
invelved, the type of processing and packaging, and all the microbiolegical data available.

159, Recalled product may be used for purpases other than human consumption, where

appropriate, or re-processed in a manner that ensures safety and suitability.

Recall systems designed by the establishment operator should:

*  utilise the approvalfregistrationdlisting number of the establishmant a5 a means to identify meat
ta its final destination;

= jncorporate management systems and procedures that facilitate rapid and complete recall of
implicated lots e.q. distobution recosds, lot coding;

=  keep records that facilitate trace-back to the place of origin of the animals, to the extent
practicable; and

+  keep records that facilitate investigation of any processing inputs that may be implicated as a
source of hazards,

10. ESTABLISHMENTS: MAINTENANCE AND SANITATION

160 The principles and guidelines presented in this section are supplemental to the chjectives and
guidelines in Secticn Vi of the Recommended International Code of Practice: General Principles of
Food Hygiene (CACRCP 11969, Rev 4-2003).

10.7 Principles of meat hygiene applying to maintenance and sanitation of
establishments, facilities and equipment

i. Establishments, facilities and equipment should be maintained and sanitised in such a manner
that contamination of meat is minimised to the greatest extent practicable,

ii. Documented programmes for effective and appropriate maintenance and sanitation should be
in place {refer to 9.2.1),

iii. Monitoring of the effectiveness of maintenance and sanitation should be included as a basic
companent of meat hygiene programmes {refer to 9.2.1).

iv. Special sanitation requirements should be applied to the slaughter and dressing of animals that
are condemned or designated as "suspects®.

10.2 Maintenance and sanitation

161, Establishments, facilities and equipment should be kept in an appropriate state of repair and
condition to facilitate all sanitation procedures and prevent contaminaticn of meat, e.g., from
metal shards, flaking plaster and chemical contaminants.

162, 550Ps should specify the scope of the ceaning programme, cleaning specifications, persons

resparsibile, and monitoring and record keeping requirements.

Cleaning procedures and programmes shioulbd:

+  bespecified in S50Ps a5 appropriate to the circumstances;

= provide for removal and storage of waste,

* erdure that there i no consequential contamination of meat with detergents or sanitising
agents, unless alloweakle under conditions of use; and



* be monitored for their effectiveness, e.g., organoleptic checks and microbiological sampling of
meat contact surfaces, and be redesigned if and when necessary.

163. Particular cleaning programmes are requirted for equipment used in the slaughter and dressing

of carcasses e.q., knives, saws, machine cutters, evisceration machines and flushing nozzles,

Such equipment should be:

¢ clean and sanitised before each new period of work;

« cleaned, and sanitised, by immersion in hot water or alternative methods, with appropriate
frequency during andfor between pericds of work;

e mrmediately cleaned and sanitised when coming info contact with abnormal or diseased tissue
that may harbour food-borne pathogens; and

« stored in designated areas in such a manner that it will not become contaminated

164. Containers and equipment should not pass from an "inedible” area to an “edible” area before
being cleaned and sanitised.

165. Pest control programmes are an essential part of maintenance and sanitation and should

follow GHP as described in the Recommended International Cede of Practice; General Principles of

Food Hygiena™,

Im particular:

»  the programme should be properly documented and verified by the establishment operator;

* treatment of areas, rooms, facilities and equipment, with an approved pesticide should be
carried out atcording to the conditions of wse; and

o pesticides angd other pest control chemicals should be kept in secure storage, with access being
lirmited to authorised persons.

11. PERSONAL HYGIENE

166. Slaughter and dressing of animals, and handling and inspection of meat, presents many
opportunities for cross-contamination. Personal hygiene practices should prevent undue general

contamination, and prevent cross-contamination with human pathogens that may cause food-bome
disease, The guidelines presented in this section are supplemental to the objectives and guidelines

in Sectiom Wil of the Recommended International Code of Practice: General Principles of Food
Hygiene [CACRCP 1-1969, Rev 3-2003),

167. Persons moving from racms or areas containing raw meat 1o rooms of areas used for meat
preparations and manufactured meat {especially when these products are cooked) should
thoroughly wash, change andlor sanitise their pratective dething as approprate, and otherwise
lirmit the possibility of cross-contamination to the lowest level practicable.

11.1 Personal cleanliness

168, Persons whao come into direct or indirect contact with edible parts of animals or meat in the

course of their work should maintain appropriate personal cleanliness and behaviour, and should

not be clinically affected by communicable agents likely to be transmitted by meat,

Persans wha come inta direct o indirect contact with edible parts of animals ar meat should:

* maintain an appropriate standard of personal cleanliness;

= ywear protective clothing appropriate 1o the crcumstances, and ensure that non-disposable
protective clathing is cleaned before and during wiork;

= Recommended International Code of Practice: General Principles of Food Hygiene (CACRCPE 1 - 1965,
Rew. 4-2003).
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= if wearing gloves during the slaughter and dressing of animals and the handling of meat, ensure
that they are of an approved type for the particular activity, .9., chain-mail stainless steel,
synithetic fabric, latex, and they are used according to specifications, e.g., washing of hands
before use, changing or sanitising gloves when contaminated;

+ imrmediately wash and sanitise hands and protective clothing when there has been contact with
abnormal animal parts that are likely to harbour feod-borme pathogens;

= pover cuts and wounds with waterproof dressings; and

= store protective clothing and personal effects in amenities that are separate from areas where
meat may be present.

11.2 Personal health status

168, The establishment should maintain relevant persenal health records of persannel,

Persons wha came inta direct or indirect contact with edible parts of animals or meat in the course

of their work should:

= where necessary, have a medical examination prior to and during emplayment;

o mot work while clinically affected by, or suspected to be carrying, communicable agents likely to
be transmitted through meat; and

¢ be aware of and comply with reporting reguirements 1o the establishment operators in respect of
communicable agent.

12. TRANSPORTATION

170. The guidelines presented in this section are supplemental to the chjectives and guidelines in
Saction Vil of the Recommendead International Code of Practice: General Principles of Food Hygiene
{CACRCP 1-1969, Rev 3-1997, Amended 1999},

171. Due to the potential for growth ot pathogenic and spoilage micro-ocrganisms under conditions
of inadequate temperature control, meat should be transported at temperatures that achieve safefy
and suitability objectives. Equipment for continuous monitoring and recording of temperatures
should accompany transpart vehicles and bulk containers wherever appropriate. dditionally, the
conditions of transport should provide adeguate protection from exogenous contamination and
damage, and should minimise growth of pathogenic and spoilage micro-organisms.

172, If meat B inadvertently exposed to adverse temperature conditions or sources of contamination
that may affect safety and suitability, an inspection should be carried out by a competent person
before further transport or distribution is allowed,

13. PRODUCT INFORMATION AND CONSUMER AWARENESS

173. Appropriate product information and adequate knowledge of food hygiene is necessary to
prevent mishandling at later stages in the food chain. Pre-packaged foods shiould be labelled with
clear instructions to enable the next person in the food chain to handle, display, stare and use the
product safely. Principles and guidelines for product information and consumer awareness in the
context of safety and suitability of meat are described in general terms in Secticn IX of the
Recommended Internaticnal Code of Practice: General Principles of Food Hygiene (CAORCP 1-1969,
Rev 4-2003].

174, The conditions of storage of meat preparations and manufactured meat should be clearly
presented on the packaging.



175. Meat preparations and manufactured meat should, where appropriate, be specifically labell
50 as to provide safe handling, refrigeration and storage instructions for consumers, Foods
containing meat that have not received an adequate biccidal reatment for pathogens (e.g.
containing raw meat, partially cooked meat, or products with secondary inhibitors) should be
labelled with handling, refrigeration, storage, cooking and preparation statements that have bes
validated as sufficiently biocidal.

14. TRAINING

176, adequate training of competent personnel is of fundamental importance in the production
meat that is safe and suitable for human consumption. The principles and guidelines presented i
this section are supplemental 1o the objectives and guidelines in Section ¥ of the Recommended
International Code of Practice: General Principles of Food Hygiene (CADRCPF 1-1969, Rev 4-2003).

14.1 Principles of training in meat hygiene

Persons engaged in meat hygiene activities should be trained, andfor instructed 1o a required les

of fraining, knowledge, skills, and ability. Training specified or recognised by the competent

authority, should be:

i. appropriate to the activities and operations;

. proportional to the potential of the particular meat hygiene activity to impact on food-borme
risks 1o human health;

iii. properly documented, including recards of training programme delivery,;

iv. verified as apprapriate; and

v. subject to recognition by the competent authority where delivered by third parties.

14.2 Training programmes

Training pragrammes should:

+  pravide personnel with the training, knowledge, skills and ability to carry out specified meat
hygiene tasks, e.q., post-mortem inspection, venfication of statistical process control, HACCP,

+  provide practical training to the extent required;

+  where necessary, arrange for formal testing of persennel,

= gnsure that personnel involved in supervisory roles have appropriate skills;

* recognise and build on professional qualifications; and

e provide for the continuing education of competent persons.



In recent years, public concern about the safety of foods of animal origin has heightened due ta problems
that have arisen with bovine spongiform encephalopathy (BSE), as well as with outbreaks of food-borne
hacterial infections, and food contamination with texic agents {e.g. dioxin). These problems e SErious
implications for national food safety, the development of the animal products industry and for international
trade in livestock products. The purpose of this manual on Good practices for the meat industry is to provide

updated comprehensive information and practical guidelines for the implementation of the new Code of
hygienic practice for meat, when adopted by the Codex Alimentarius Commission. The publication 15
intended to guide managers of abattoirs and the meat industry. It will also be o value to veterinarians
engaged in meat inspection, with their supervisory roles in meat hygiene. The manual is published in
detachable modules and also serves as a training resource.
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