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ALINORM 76/13A 
 

INTRODUCTION  

The Twelfth Session of the Codex Committee on Food Hygiene was held in the 
 Main Conference Room, Department of State, in Washington, D.C., from 12 to 16 May 1975. 

 The session was attended by representatives and observers of 28 countries and observers 
 from 2 international organizations (see Appendix I for list of participants). 

 
The participants were welcomed on behalf of the Government of the United States 

 by Dr. William Randolph, Deputy Assistant Commissioner of the Office of Compliance of 
 the Food and Drug Administration, and by Dr. J.C. Olson, Jr., Chairman of the Committee. 

 ELECTION OF RAPPORTEUR  

The Committee appointed Mr. E. Spencer Garrett 
 (U.S.A.)  Session. as  Ra pporteur of the  

ADOPPION OF THE AGENDA  
The Committee adopted the  discussions , however , a small changeoins  the asequence of tthe titems gwas  made. l

g the 

INFORMATION ON ACTIVITIES WITHIN WHO OF INTEREST TO THE COMMITTEE 
 

The Committee was informed of current and planned activities of WHO relating 
 to food hygiene since the last session of the Codex Committee on Food Hygiene. These 

 
included a 

 meeting of an Expert Committee on Veterinary Public Health, which among. 
 other subjects dealt specifically with food hygiene. Further, four Expert Consultations 

 supported by the United Nations Environment Programme were convened jointly with FAO as 
 follow-up actions to recommendations of the 1972 Stockholm Conference on Human Environ-

ment. Two of these consultations were steps towards the development of the Joint 
 FAO/WHO Food Contamination Monitoring Programme, the first dealing with the identifica-

tion of contaminants to be monitored and recommendations 'on sampling plans and 
 methodology and the second with handling of data within this programme. The third 

 Expert Consultation discussed two draft documents, one entitled "General Guidelines 
 for National Food Control Services" and the other "Food Hygiene in Catering Establish-

ments - the Role of Legislation, Incorporating a Draft Model Code". The fourth Expert 
 Consultation dealt with foods in international trade which represent microbiological 

 hazards, related microorganisms, and methods of sampling and examination, and micro-biological end-product specifications.  

Further meetings on microbiological specifications for foods are planned for the 
 years 1976 and 1978. In addition, an Expert Committee on Microbiological Aspects of 

 Food Hygiene will be held in 1976.  

In addition, the Committee's attention was drawn to two recent 
 the the WHO Technical Report Series with the titles: "Foodborne Disease, Methods of Sampling and Examination in  Surveillance Pro 
	publications  in 

Programmes" and "Fish and Shellfish Hygiene".  
WM/ G1930  
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Reference was made to other WHO activities in food hygiene, amongst these to 
 

s of 
the progress within the "WHO Programme on Surveillance of 

 Food-borne 
 ~herework on a 

Biological Origin" and that of the "WHO Food Virology 
 Programme";  

"Guide to Shellfish Hygiene" and to the collaborative activities with other interna-

tional  bodies, 	
the 	Commission 	Microbiological 

 
Specifications  for F

oodd
and 

wwh
the InternationalSndardizationorg

aniz tion.  

Regarding the status of work on the determination of specific viruses causing 
 

food-borne disease in shellfish, practical methods wa
are  

eist ill WHO in gd 
 for 

rt
this purpose  

and are the object  of  current research 
 by workers  

Programme.  

REVIEW OFMA MATTERS RELEVANT 
ITO 

 AND CODEX
IX 
 COMMITTEE 

EOONIFO 
 FOOD 

S
HYGIENE  AS  DISCUSSED  BY  THE  

CODEX  ALIM 

Codex Alimentarius Commission  (ALINORM 74/44)   

The Committee noted that the Commission at its Tenths ession l(J 
(July 
	

had 
paragraphs hs 

agreed to a revision of the General Principles of Food  Hygiene  

57-59 of this Report).  

Codex Committee on Foods for Special Dietary Uses 
 (ALINORM 76/26)  

The Committee was informed that the Committee on Foods for Special Dietary U ses ia  
had agreed to the wording proposed by this Committee (ALINORM 74/13, 

 paragraph P 32)  

the 
the 

 Draft sn
"ands  (ii) 

	for  

ti n s phrase  
condi-

tions of storage" (7.2 (a)). 
 The Committee noted that the two Draft Standards included  

both liquid and dried products.  

It was pointed out that neither dried products nor canned products should 
support the growth of microorganisms when stored properly and it was thus 

 appropriate  

to recommendthat ey should b 	of 
	microorganisms 
 

	other 
 

microorganisms which were able to growin the  rodutundernorna cnditions of storage 

 

. 

The Committee therefore recommended 	
these 
	

ft 
s 
	the draft  standard 

 
for Proce ed  Foods for Infants and 

 Childrenbasedoncerealsshouldinclude both these 

 

provisions.  
The Committee noted that in the Draft Standard for Processed Foods for Infants 

 

and Children Based on Cereals the Commodity rComiitteet
had 

doanendeddi
the 

 l
last 

te
hygiene 

 
provision  (7 .f),  dealing du  with  

The 
hygienic nature of this clause had been removed by  

preparation of the product. The mandatory 
 

changing "shall" to "should".  

The Committee agreed that the third provision (sub-section 7.3) in the hygiene 
read: 

 

section  in thpacked
, 
	should be 	should 

	comply 
product 
ith the Code 

be prepared, Pr  packed,  of Hygienic Practice for Foods for Infants and Children" (to be prepared by the 
 Codex  

Committee on Food Hygiene).  

joint 
 ECE%Codex Alimentarius Group of Experts on Standardization of Fruit Juices 

 

(ALINORM 76/141  
The Committee noted that in an

ticipation of the nullification - as proposed by  

the  so-  o E theCCode Alimentarius 
	Standardization of 	their  

Foods  - h
e reference 

 Code  of  Hygienic 	 hygiene section of various fruit juice standards  
Juices the reference to this Code in the hyg  
had been deleted and had been replaced by reference to the General Principles of Food 

 

Hygiene.  
The Committee endorsed or re-endorsed the Hygiene Section in the following 

 

standards contained in ALINORM 76/14:  

Grape Juice, Step 8 (Appendix II)  
Concentrated Grape Juice, Step 8 (Appendix III)  
Concentrated Labrusca Type Grape Juice, Step 8 (Appendix IV)  

Pineapple Juice, Step 8 (Appendix V)  
- Non-pulpy Black Currant Nectar, Step 5 (Appendix VI)  

nr  



17. 	It was pointed out that in the Standard for Tomato 
for a mould count by the Howard Method. 	 imila there c ts a provision 
pineapple juice and grape 	

In standards for similar products, e.g. g p juice , which include fruit tissue  in the final product, such a provision was not included. The Committee requested the Secretariat to bring this 
matter.to the attention of the Chairman of the Commodity Committee for his consideration 
prior to the next session of the Commission. (See also para 23 of this Report). 
joint  ECE/

Codex Alimentarius Group, of Experts on Standardization of Quick Frozen Foods  ALINORM 76/25)  

The Chairman reminded the Committee Of the decision of the Commission to retain 
the Code of Hygienic Practice for Quick Frozen Fruits, Vegetables and their Juices, at 
Step 8, pending the finalization by the Group of Experts of the Code of Practice for the 
Processing and Handling of Quick Frozen Foods. At a later session, the Commission had 
requested the Group of Experts to express their views on the position of the Code of Hygienic Practice. 

The Processing and Handling Code had now reached Step 8 and the Group of 
Experts  had recommended that the Code of Hygienic Practice be nullified, 	taking into account that this Code differed only insignificantly from the Recommended International Code of 

Practice - General Principles of Food Hygiene, which, moreover, was to be reviewed by 
the Codex Committee on Food Hygiene. 

The Committee concurred with the views of the Commodity Committee as contained 
in the Report of its Ninth Session (ALINORM 76/25, paragraph 103) that it should recommend 
to the Commission that further work on the Code of Hygienic Practice for Quick Frozen 
Fruits, Vegetables and their Juices be discontinued. 

The Committee further agreed with the proposal of the Commodity Committee to 
require in the hygiene section that the products covered by the standards be prepared 
in accordance with the General Principles'of Food Hygiene. The hygiene provisions of 
the following standards contained in ALINORM 76/25 were endorsed: 

- Quick Frozen Spinach, Step 7 Appendix II) 
- Quick Frozen Peaches, Step 8 (Appendix III) 
- Quick Frozen Bilberries, Step 8 (Appendix IV) 
- Quick Frozen Blueberries, Step 5 (Appendix V) 

In 1973 in reply to a question from the Group of  Experts,  followed with regard to standards where no  specific 	
xisions  on  the  procedure to 

infestation were included, the Committee had suggested Pra t  this  for 
 could 
	for  

with by including a provision in the Hygiene Sectioneon t  "Protection tofr  Product bfrom 
alt 

Contaminants" or a broader kind of wording "the product should be free from objection-
able matter" (ALINORM 74/13, paragraphs 21-23). 

The Committee noted that the Joint ECE/Codex Alimentarius Group of on Standardization of 	 P 	enply. It  Quick Frozen Foods had not discussed this matter subsequently. It 
was agreed to request the Group of Experts to give its views on this issue at its next 
meeting. it was further agreed to recommend that the Group consider the desirability 
of including a provision on mould count in the hygiene section in fruit standards where 
appropriate. it was pointed out that methodology as well as guidelines for mould counts 
were already in existence. (See also paragraph 17 of this Report). 

As a matter of principle, the Committee wished to go on record 
 

sections of codes elaborated by Commodity Committees which containedan t 
 

element of
nt 

hygiene should be referred for consideration and endorsement to the Codex Committee on Food Hygiene. 

Codex Committee on Meat Hygiene (ALINORM 76/15)  

The Committee was informed that the Codex -  Committee on Meat Hygiene had finalized it4 work on two Codes: 

Code of Hygienic Practice for Fresh Meat 
Code of Practice for Ante-Mortem and Post-Mortem Inspection of Slaughter Animals 
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It was pointed out that during the elaboration of the Fresh Meat Code, WHO had 
been requested to give its views on the frequency and character of medical examination 

of tins bynthe. The 
~~ene

observations 
Committee and this was

issue  
agreed toeconsiderewhether it 

 some 
mightlbeca 

useful 
by  the 

Meat this to include thís w osding also in revision of the General Principles of Food Hygiene. 
(See also paragraphs 60-62 of this Report). 

Joint FAO/WHO Committee of Government Experts on the Code of Principles concerning Milk 
 

and- Milk Products 	 the Milk Committee 
The Committee was informed that at its 17th Session ;A'tril 1975) 

desirability 	
rityconsidered government observations which 

	Session on the  

The 	
rf including ing cog 	requirements 

 comments received indicated a positive attitude towards amending in this respect 
 the  

various standards already existing. 

2. 	It was noted the Milk 
	dc 

	by 
	

delegation 
 

of  Australia to prepare for
that 

	session  of  the Commodity Committee (Summer 
	a 

code 

 

 of practice for dried milk, which would provide a basis for future work on the 

elaboration of codes -of practice. The Code would take full account of work of various 
 

specialist bodies and would consist of recommendations to governments and industry upon 
the basis of which adequate protection of the consumer could be achieved and would 
include end product specifications used for quality control in industry. 

The Committee further noted that the Joint FAO/WHO Committee of Government 

Expt ad 
 roceed ondtheabasiskofnneed andlofodemonstratedghealthnhazardscand

specifications 
be 

should p consistent with the availability of expert recommendations on microbiological 
standards  

and methodology. The attention of the Codex Alimentarius Comm
ission would be drawn to 

this procedure. 
It was also noted that the IDF/ISO/AOAC working party on methods of sampling and 

analysis for milk and milk products had indicated that the three organizations were 
developing plans jointly to consider microbiological methods. 

that helJointaFAO/WHO 
	Draft Code 	for 

 theDCode oflPrinciplesnoted 
cont t Joint FAO/WHO  Milk and Milk Products was aware that the elaboration of end product specifica-
tions would require taking into account developments within those expert bodies which 
were currently considering microbiological specifications for food products and micro-

biological methodology. 

32. 	In the light of the foregoing 
and having in mind its successful collaboration 

with the Committee on Fish and Fishery Products in respect of all direct provisions 
having hygienic aspects that are included in the Codes of Practice for Fish, the 
Committee decided to seek advice from the Executive Committee about its future role. 
In particular,-it desired to know whether: 

all hygiene provisions included in Codes of Practice being elaborated by 
Commodity Committees should be referred to it for endorsement; 

in view of its m  increasing dcHygienelshould 
 area the 

 body 

	

	adviselon 
 specifications 

ultimate-
the  Codex Committee on  Food Hygiene  endorse microbiological specifications for food and associated methods for 

food.  

33. 	
The Committee held the view that all Codes containing hygiene provisions except 

those for which specific hygiene Committees had already been given complete responsibili-
ty, should be referred to this Committee for endorsement of those provisions. It vs 
also the view that it should provide the direct link between Commodity Committees and 
meetings of Experts on microbiological specifications. 

CODEX COMMITTEE ON PROCESSED MEAT PRODUCTS  

34. 	The Committee was informed on 
the deliberations of the Commodity lCommitteehon 

hygiene requirements in the various processed meat products standards. 
ICc had at the 
	

Codex 	Processed Meat 
 cad 

	elaborated 
 

a  document on "Sampling and Inspection 
 Procedures for MicrobiologilExaminatonof 

Processed Meat Products" which would be sent to governments for comments at Step 3. 



Step 8 
Step 6 
Step 6 
Step 8 
Step 6 

Appendix II 
Appendix III 
Appendix IV 
Appendix V 
Appendix VI 
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35. 	
The Committee endorsed the hygiene provisions on the following standards contained on ALINORM 76/16: 

Canned Corned Beef 
- Cooked Cured Ham 

Cooked Cured Pork Shoulder 
- Luncheon Meat 

Cooked Cured Chopped Meat 

as 

g 

CONSIDERATION AT STEP 5 OF THE PROPOSED DRAFT CODE OF PRACTICE FOR FRESH FISH (CX/FFP 75 3 

	

36. 	
Prior to consideration of the proposed draft code, the representative from FAO 

presented a short background statement on the history of the development of codes coverin 
both hygiene and technology, and a current status  report.  

Section II - Definitions  

	

2.6 	
"Clean sea water" - Some delegations held the view that it was not feasible to 

require that sea water should meet the sane microbiological standards as potable water. 
The Committee agreed, however, to let the definition stand as written with the under-
standing that the wording precluded the use of polluted sea water. 

	

2.10 	
"Refrigerated sea water" - The phrase "sanitary quality" was deleted from the 

definition so that it did not conflict with the definition of "clean sea water". 

Section III - Raw Material Requirements  

	

3.1 	General Considerations  

	

3.1.1 	
The word "multiplication" relating to microorganisms was substituted by the 

word "growth" in the provision for reasons of technical accuracy. This change was made throughout the document. 

Section IV - Handling of Fresh Fish at Sea  

	

4.2 	Fishing Vessel Construction and 

4.2.2.1 - It was noted that in this and 
differing minimal temperatures of -1°C ( 
The Committee requested the Secretariat 

4.3 Sanitary Facilities  

4.3.3 - It was noted that in small boats and in particular in smaller vessels it 
might not always be practicable to have an installation for chlorine injection. The 
Committee agreed to add the words "where practicable" to the provision. The Committee 
also decided that the sentence reading: "Fish may be exposed for several minutes to 
water containing up to 100 ppm chlorine without deleterious effect" was ambiguous and 
subject to misinterpretation and therefore deleted the sentence. The Committee also 
deleted the sentence dealing with the practicability of chlorine injection systems on 
boats of different sizes due to the fact that it was considered to be of little informative value. 

Sanitary Design 

other sub-sections throughout the Code 
300F) and 0 C (320F) for holding fish were given. 
to harmonize these temperature requirements. 

4.3.4 
aboard 
engine 

The explanation section was amended to ensure that clean sea water intakes 
vessels were placed well forward of all waste discharges, 
cooling discharges. including bilge and 

4.5 	Hygienic Operating Requirements  

4.5.2 The provision was modified to require both disinfection and rinsing of the 
tubs, tanks, barrels and other equipment subsequent to cleaning after each cycle of operations. 
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4.5.13 There wag considerable  discussion onw pointed 	a llowingman imoften  s 
such  

as dogs or cats aboard fishing vessels. 
TheoComm

ittee~a agreed that 
	relative have a 

	effect. 
 

such 
Cantu 	g 	 processed, 

such animals from areas aboard the vessel w her
e fish is received, handled, p  

or  serran.' 	
New 

	movement 
	this 

 

vessels, 
and  pointed  and that in their view animals should be excluded.  

4.6 	Handling the Catch on 
 Board  

4.6.2 The Committee amended 	provisionvisi setorempha size tthataany ~
fish unfit for human 

consumption should be  removed and  

6 a It was agreed 	dropped ln" 
	thtnc 	

etch 

if t
hese con

t
ainers were not wattight . The word watertigh "  was inluded in the 

 

provision.  

4.7 	Unloading the Catch  

4.7.1 	It was 	
the 	that  

decentralized 
 as well 	small stations  

decentralized and scattered along remote areas of the coast. 	The 

proposed 
 not 

Code therefore  
plants  

proposed Code therefore app 
for small unloading stations were not provided.  

5.1.3 	Sanitary Facilities  

5.1.3.4 The water temperature in the provision was changed tó 82
°C (180°F) to harmonize  

with the temperatures recommended in this•and other codes. 	 . 

5.1.3.5 The provision 
	

reethat the 
et 
	cóntent of free  lofine 

be 
 no  more  rh ntheminimum effectivelvel

for the useinended.The delegationo establish- 

ing 	
pecif icd

maximum 
 position 

level of free chlorine 
 and 

t  beeallowed
itself  

water 
 favour 

used 
of
n processing  

ing a  specific  
plants.  

5.1.3.9owc 
	

owas 
	dlaliseceiv

dn
for 

provision ffailities  for cleaningofsmltool 
 such askn es used inprocessing  

rooms.  "approval  of the 

5f6á5.1.3.11 al 
 agency 

cymhaving jurisdiction" 
	in 

 "emeetinge theirequir 'ements of the  
official agency having j urisdiction "

. The Secretariat was requested to review the Code  
official agency having jurisdiction". 
in detail and amend the text where applicable.  

5.3 • 	Hygienic Operating Requirements 
 

also 	The d dCommittee xpl  agreed 	 for 
	hot

after 
water

disinfection. 
would be

The  
sufficiente  

also included. an  explanation 
 cleaning purposes.  

necessary 
 The  r ing 

 rest orsmealnbreaks 
	more 	following 

necessary duri g 
other work stoppages.  • 

sect 	In  the 
more ecif icnconcerning 

 subsection 
frequency.with 

 the 
which equipment 

 modified 
should

the  
be

sub- 

section to be more p 
cleaned during production.  

5.3.12 The Committee discussed again at some length  thermatt ererelativeptondogs, cat
s, 

and other animals being allowed on plant premises. 
even cro s sri 

o 	existed. 
excluded 

he Committee agreeds togletethe  presentb
wordingestand  

from to return 
 contamination  

and to ionuof thetr
evision 
 matter, 

of
which 

International 
 considered 

Codebof°Practice
r- G

enet  l •Principleseof  

discussion of  the 
 Hygiene at a subsequent session. 

 



5.3.14 It was pointed out that the present text placed responsibility on management 
to ensure that personnel afflicted with a desease transmissible by food are not allowed 
to work in contact with fish and that the explanatory paragraphs could be amended by 
adding wording similar to that used in the Meat Hygiene Code which provides for medical 
examination. The Committee agreed to defer consideration of the suggested amendment 
until the General Principles of Food Hygiene had been discussed.' (See paragraphs 57-59 of this Report). 

Section V - End Product Specifications  

The Committee considered the end product specifications in great detail. It 
was noted that the presence of parasites could only to a limited extent be controlled 
by fish harvesting practice. As a consequence, it was agreed to relate the end product 
specifications to fishery products only. However, in order to provide for the best 
possible product, it was agreed that the various end product specifications should to 
the extent practicable also apply to fresh fish (new 6.E). - It was further noted that 
certain fish parasites could also be harmful to man and consequently amendments were 
made to the specifications (6.1.A and 6.1.8). 

Reference to Related Codes, Standards and other Publications (Appendix II)  

Several delegations proposed and the Committee agreed to extend the list of 
references to other documents by listing also the following Codes of Practice: Smoked 
Fish, Shrimps and Prawns, Lobster and Related Species, Minced Fish Blocks and Molluscan 
Shellfish. It was also agreed to add under the heading of other publications of interest, 
reference to the report of the WHO Expert Committee on Fish and Shellfish Hygiene, 
convened in cooperation with FAO. 

Status of the Code  

The Committee agreed to recommend the advancement of the Code in accordance 
with the proposal by the Committee on Fish and Fishery Products by omitting Steps 6, 7 
and 8. The Committee further agreed that the amendments made by it in the Code were of 
such a nature that referral back to the Committee on Fish and Fishery Products was not 
necessary. The revisions in the Code are contained in Appendix II to this Report. 

CONSIDERATION AT STEP 5 OF THE PROPOSED DRAFT CODE OF PRACTICE FOR CANNED FISH (CX/FFP 75/4) , 

The Committee decided that all amendments made in the hygiene provisions of the 
Proposed Draft Code of Practice for Fresh Fish and which were applicable to the present 
Code should be carried over. 

Section II - Definitions  

	

2.3 	"Canned Fish or Shellfish" - The Committee agreed to define better the condi- 
tions of storage to which canned fish or shellfish could be exposed by including the 
word "normally" in the text. The provision would thus require that the heat treatment 
be sufficient to destroy or inactivate all microorganisms that will grow at any 
temperature at which the product is normally likely to be stored. 

	

2.7 	"Come-up Time" - It was agreed that come-up time could be included in specifying 
heat processes and would be adequately defined by retaining the first sentence and delet-
ing the second sentence. 

2.9 	"Disinfection" - There was some discussion on whether the intention of 
disinfection was to reduce the number of microorganisms or to eliminate them. The  
Committee chose, for the sake of consistency, the wording used in the Code of Hygienic 
Practice for Fresh Meat in which the term "eliminating" is

. used. 

	

2.14 	"Heat Process" - The Committee agreed to amend this definition in line with the 
change made in the definition for "canned fish or shellfish" (2.3) 

	

2.15 	"Heat Processing Time" - The explanatory note to the definition contained in 
the second sentence was deleted. 

	

2.26 	"Swell" - As "swell" could occur independently of heat processing, the reference 
thereto was deleted. 
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Section III - Raw Material Requirements  

41. 	The Committee discussed whether under certain circumstances the mandatory form 
 

could be justified in Codes of Practice. Some delegations held the view that specific  
provisions were of such a serious'nature that in order to emphasize this the word "shall"  
should be used rather than "should". Other delegations pointed out that only the  
conditional form should be used in codes - which were intended to be of an advisory  
nature. Moreover when certain provisions of a code were attracted into a standard such  

difficult s tooestablishv  criteria dfor rthe huse cofrthe 
mandatory  tformoand decided not to 

 be  
to 

 

make any changes.  

3.4 	The Standards for Handling, etc. 
 - It was pointed out that the sentence "Rapid  

thawing for canning as part  of a pre-cooking procedure is acceptable" was not clear. 
 

The following wording was agreed to: "The pre-cooking stage may, as an acceptable  

operation, simultaneously thaw the product."  

Section IV - Plant Facilities and Operating Requirements  

4.1 	Plant Construction and Layout  

4.1.1.4 The provision was amended to ensure that the placement of equipment was such as  

to minimize crowding.  

4.1.23 The 
	and nto dallowpforo ambien venting for

relative 	deep seal  
open drains. 

 

4.1.3.3 The Committee considered the reference to sea water in the explanation ambiguous  

and amended the sub-section so that only clean sea water would be used.  

4.1.3.4 As in the Code of Practice for Fresh Fish, the delegation of Poland reserved  
its position on the subject of water chlorination in favour of establishing maximum free  

chlorine residue levels for inplant water supplies.  

4.1.3.8 The delegation of Brazil stated that in its view, there should be a minimum of  

two toilets in a plant irrespective of the number of employees.  

4.2 	Equipment and Utensils  

4.2.1. The explanation section was amended to provide that machines and equipment should  

be designed to facilitate cleaning and disinfection. The Committee also agreed to  
amend the sub-section further by pointing out that only when no other suitable materials  

are available that wood could be used for cutting surfaces.  

4.3 	Hygienic Operating Requirements  

4.3.7 	decided 
 revision 

	this item 
 Principles 	

matter 
 FoodHygiene. 

bee discussed  

4.3.8 The sub-section was amended slightly to provide for the use in combination of  

detergents and disinfectants.  

4.4 	Operating Practices and Production Requirements 
 

4.4.3 Precooking and Smoking  

4.4.3.4 The 
Committee agreed to amend the sub-section to explain that often during the  

cooling period, precooked or hot smoked fish were in temperature ranges that may allow  

for the multiplication of microorganisms of public health significance.  

4.4.5.4 The provision 
was amended slightly to require that "covers" as well as "containers"  

should be inspected immediately prior to delivery to the filling machines or packing tables.  

4.4.5.7 The sub-section vas amended slightly for purposes of clarity relative to the rapid  

handling of raw fish by can-filling personnel.  
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4.4.5.9 The Committee amended the explanation to require that if dry ingredients are 
 

used, they be rehydrated before the commencement of heat processing. 
 

4.4.5.10 A minor change was made in the explanation pointing out that when canning 
 certain species, cans are difficult to fill.  

4.4.5.13 The delegation of the United States reserved its position on the first two 
 

paragraphs of the explanatory section. The United States supported the basic provision, 
 

but felt that the first two paragraphs as they stood were completely in opposition to 
 

the requirements of the provision. The United States delegation further pointed out 
 

that presently, the only protection the consumer had was an indication that the container 
 

had a vacuum. The delegation indicated the U.S. canning industry had always required, 
 

even in flexible packages, that the consumer be able to see no swelling or gas produc-
tion existing in a food container. Therefore, for the safety of the consumer who could 

 

not distinguish between a cold filled can and a "flipper", the U.S. strongly opposed the 
 

first paragraph. The delegation additionally indicated that experts were aware that 
 

adequate vacuums could be pulled on larger containers without damage which was in 
 

opposition to the statement in the second paragraph and for that reason objected to the 
 second paragraph as well.  

4.4.5.14 The third sentence of the third explanatory paragraph was amended to define. 
 

that the inspection of can seams should be carried out at frequent intervals preferably 
 

not exceeding 30' and that all results should be recorded. 
 

4.4.6.2 The explanation was amended to point out that where necessary a separate heat 
 process should be established for partially filled retorts. 

 

4.4.6.3 The explanatory paragraph was amended to provide that all heat processing 
 

operations be based upon heat penetration tests carried out by competent, canning techno-
logists and further that the heat process offered sufficient protection against the 

 

survival of spores of Clostridium botulinum.  

4.4.6 	Heat Processing and Cooling  

4.4.6.6 The first explanatory paragraph was amended to define more precisely the 
 

location for thermometers in retorts.  

4.4.6.10 The provision was amended to provide for approval by a competent expert for 
 

the heat processing values of the particular products to be retorted. The explanation 
 

was further amended to indicate that for any changes in the product, i.e., "temperature 
 

of fill", "composition of fill", "size of container", "fill of retort", etc., competent 
 

technologists should be consulted to determine if a heat processing change is necessary. 
 

4.4.6.14 The explanation was changed to indicate the'necessity to ensure that the contact 
 

time of the chlorine with the water was sufficient to reduce the number of microorganisms, 
 

particularly in the case of recirculated water used for can cooling. 
 

	

4.6 	Laboratory Control - The delegation of New Zealand proposed to include a 
 

reference to incubation of a sample of each retort batch to verify that processing had 
 

been adequate. Several delegations pointed out that from a statistical point of view 
 

the proposed procedure provided no guarantee with regard to the quality of the product. 
 

The Committee decided not to include a provision for incubation of sample cans. 
 

Section V - End Product Specifications  

42. 	The delegation of Poland stated in accordance with its written comments that to_ 
 

emphasize the particular hazard of anaerobic spore formers specific reference should be 
 

made to these microorganisms in paragraph 5.1.B(a). It was pointed out, however, that 
 precautions against the . growth of Clostridium botulinum were adequately covered in 

 

paragraph 5.1.0 and the Committee agreed to leave the text as it stood. 
 

Appendix I  

	

5. 	Filling - The Committee agreed that instead of requiring that cans should be 
 

completely filled which might lead to overfilling and consequent closure difficulties 
 

it would be better to require that they be adequately filled, but not overfilled. 
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Appendix II 	 • 
It was pointed out that the diagram of the roll seam in the second operation was 
inaccurate and that the compound should be shown as filling the entire space between 
the body hook and the cover hook. The Committee agreed that the diagram should be 
changed. 

Appendix III  

In line with the decision taken concerning additional references in the Code of 
Practice for Fresh Fish, the Committee agreed that the same document should be listed 
in the present code. 

Status of the Code  

The Committee concurred with the recommendation of the Committee on Fish and , 

Fishery Products to advance the Code with the omission of Steps 6, 7 and 8. As no 
amendments of a substantial nature had been made to the document, the Committee did 
not consider it necessary for the Commodity Committee to review the amendments made by 
this Committee. The Committee expressed its satisfaction over the fruitful collabora-
tion with the FAO Fisheries Department and the Committee on Fish and Fishery Products 
in the successful elaboration of the two Codes of Practice. The revisions in the Code 
are contained in Appendix III to this Report. 

In the view of several delegations, the Committee had shown that by examining 
the hygienic provisions of the Codes, it was able to complement the work of the 
Commodity Committee and to assist in producing Codes of Practice which would render great 
service, especially in countries developing their fisheries. 

Considerations on Hygiene Provisions in Codes of Practice for Fresh Fish and Canned Fish 

At the time the codes for fresh and canned fish were discussed, it was suggested 
that the hygiene and health recommendations for plant personnel in the Code of Hygienic 
Practice for Fresh Meat suitably adapted should be incorporated in these Fish Codes. 
The Committee considered whether this could usefully be done in one or both of these 
codes, in place of the existing provisions taken from the General Principles of Food 
Hygiene. A number of delegations were in favour of the proposed incorporation of these 
provisions in the Fish Codes, while others felt that, whilst the Fresh Meat Code 
provisions provided a useful basis for discussion, such discussion could more properly 
and usefully take place in the context of the Committee's current revision of the 
General Principles of Food Hygiene, which would be bound to have implications for many 
commodity Codes of Hygienic Practice. 

Therefore, the Committee finally agreed that the matter of medical examination 
should be further discussed in 1976 when the work of revising the General Principles 
of Food Hygiene would be further pursued and that following these discussions it may 
be necessary to amend the Fish Codes at a later date. 

' The Committee also agreed to bring the matter to the attention of the Executive 
Committee, requesting the support of that Committee for their recommendation that, in 
the meantime, while the matter was of hygienic significance, this one item should not 
delay the recommended advancement of the Fish Codes, especially as the delegation from 
Brazil stressed the importance of early publication of these Codes for use by countries 
developing their fisheries. 

STANDARD METHODOLOGY FOR THE DETECTION OF SALMONELLA IN EGGS  

Consideration of the Recommendation of the FAO/WHO Consultation on Microbiological  
Standardization of Foods 	 • 

The Committee at its Eleventh Session had agreed to advance the Draft Code of 
Hygienic Practice for Egg Products to Step 8 and to suspend the action of the Task 
Force set up at its Tenth Session to elaborate Standard Methodology for detection of 
Salmonella  in Eggs since the same subject was to be examined by a Joint FAO/WHO 
Consultation on Microbiological Specifications for Foods. This Consultation vas to 
report its conclusions to the Twelfth Session of the Committee. 
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The representative of WHO made a brief statement on the events which led to .

—, the meeting in Geneva in April 1975 of the Joint FAO/WHO Consultation on Microbiological " Specifications in Foods. 
The Committee was informed that the Consultation was sponsored 

by the United Nations Environmental Programme (UNEP) and had available to it comprehensive 
background material prepared by a consultant and had considered as first priority the 
question of microbiological end product specifications for egg products. 

The Consultation as a result recommended the specifications for whole dried and frozen eggs which were now before the Committee for consideration (Annex V, CX/FH 75/9). 
The specifications covered sampling for microbiological analysis, microbiological methods 
and microbiological limits for Salmonella, total aerobic plate count and Coliforns and 
were intended to be included in section V on End Product Specifications of the Draft Code of Practice for Egg Products. 

The Committee noted that two further joint FAO/WHO consultations were planned 
at which microbiological specifications for other priority food products would be 
considered. The first Consultation had recommended that high priority be given to the 
following: non-fat dried milk and pre-cooked frozen sea foods. 

It further noted that at its recent meeting in Paris, TC 34 - Sub-Committee 9 
of the International Standards Organization (ISO) had recommended a specific method for 
aerobic plate count which was the same as that recommended by the Expert Consultation. 

Status of the Document  

The Committee agreed that Governments should be asked in a circular letter to 
comment at Step 3 on all aspects of the Draft Proposal for Microbiological Specifica-tions for Egg Products (Annex V). The letter should emphasize that the methods were

. to be incorporated into the Code as reference methods as distinct from routine methods. 
It was understood that if and 'when adopted into a standard or standards the methods 
would become referee methods for use in case of dispute. , 

CONSIDERATION AT STEP 2 OF THE PROPOSED DRAFT CODE OF HYGIENIC PRACTICE FOR LOW-ACID 
CANNED FOODS (CX/FH 75/7 & Corrigendum) 

The Committee considered briefly the above. mentioned Proposed Draft Code. The 
document had been elaborated by an ad hoc working group consisting of delegations of 
Canada (Coordinator), Netherlands, United Kingdom and U.S.A. 

The Committee at its Eleventh Session had requested the delegation of Canada 
to include a consideration of processing and hygienic control requirements as well as 
microbiological and other requirements which might be relevant to the protection of 
public health (ALINORM 76/13, paragraph 93). 

Status of the Document  

The Committee agreed that the document should be submitted to Governments for 
comments at Step 3. The Delegation of Canada undertook to make editorial changes which 

6 	appeared desirable in order to maintain consistency with the Proposed Draft Code of 
Practice for Canned Fish which the Committee had considered earlier during this session. The proposed Draft Code as edited is attached to this Report as Appendix IV. 

CONSIDERATION AT STEP 2 OF THE PROPOSED DRAFT CODE OF HYGIENIC PRACTICE FOR FOOD FOR 
INFANTS AND CHILDREN (UX/FH 75/8 1 

The Committee considered briefly the above mentioned Proposed Draft Code. The 
document had been elaborated by the delegation of the Federal Republic of Germany in 
:accordance with the wishes expressed by the Committee at its Tenth Session (ALINORM 
74/13, paragraphs 34 and 35). 

'The delegation of the Federal Republic of Germany in introducing the document 
stated that the Code was modelled in conformity with what it assumed would be the 
revised form of the General Principles of Food Hygiene with the addition of specific provisions for foods for Infants and Children. 
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Status of the Document  
The Committee agreed that the document should be submitted to governments for 

comments at Step 3. Comments were also requested on the microbiological specifications 
contained in the Annex to the Code (originating from ALINORM 74/26, Appendix III). On the- 
basis of these comments as well as any other comments and also on the basis of the 
revised General Principles of Food Hygiene the delegation of the Federal Republic of 
Germany would prepare a revision for consideration by the Committee at its next session. 
The Proposed Draft Code as edited is attached to this Report as Appendix V. 

REVISION OF "GENERAL PRINCIPLES OF FOOD HYGIENE"  

The Committee noted that the Commission at its Tenth Session (1974) had agreed 
to a request of this Committee to revise the General Principles of Food Hygiene. 

It was agreed to request the delegation of the Netherlands in collaboration 
with the delegations of the United Kingdom and the USA to revise the present document 
on the basis of the government comments which would be sought and further to take into 
account the Codes of Hygienic Practice for Fresh Meat and for Processed Meat Products. 
It was further thought desirable that appropriate provisions in the Proposed Draft Code 
of Hygienic Practice for Foods for Infants and Children, and that ideas and,principles 
from other Codes of Hygienic Practice should, where practicable, be taken into considera- 
tion during the revision. 

Status of the Document  
The Committee agreed that the revised document - which would be distributed 

by the Secretariat towards the end of 1975 - should be submitted to Governments for 
comments at Step 3. 

RECONSIDERATION AT STEP 4 OF THE PROPOSED DRAFT CODE OF HYGIENIC PRACTICE FOR MOLLUSCAN 
SHELLFISH - (ALINORM 76/13, Appendix IV) 

The Committee considered the above mentioned revised Code in :the light of written 
comments thereon received from Australia, Canada, France, Netherlands, Poland and the 

United Kingdom which were distributed during the session. 

. During the discussions, it appeared that a number of observations from the 
delegation of France were due to inconsistencies in the translation. The Secretariat 
undertook to revise completely the French and Spanish versions of the text. 

Similarly the Secretariat undertook to substitute "accepted" for "approved" 
wherever the phrase "approved by the official agency having jurisdiction" occurred. 

Section I SCOPE  

The Committee agreed for the purposes of clarity to specify the taxonomic groups 
that were to be covered by the Code. 

Section II - DEFINITIONS  

A provision for disinfection in accordance with that in the General Principles 

was added. Also the Committee made a minor modification to the definition of shellfish for purposes of clarity. It was pointed out that for this there might be a case for 
two separate definitions for clean sea water; the first for use on board vessels and 
the second for use in processing pl an

ts. The Committee agreed for the present to leave 

this definition as it stood. 

IV.A.2(b) Water supply. It was noted that the provision contained a reference to hot 
water without specifying the temperature. During the discussion of the Fish Codes, it 
had been observed that two temperatures for,hot water had been specified and it had 
been agreed that for the sake of consistency, a single temperature of 82 0C (180°F) should 

be employed. In view of the particular nature of ,the product where hot water at this 

temperature might coagulate organic material , the Committee agreed not to specify a 

temperature. 

l 
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Section III - RAW MATERIAL REQUIREMENTS  

Environmental Sanitation in Growing Areas  

III.A.(1) The phrase "as appropriate" was added to the last sentence to define further the raw material requirements relative to heat processing. 

Surveys of Shell Fish Growing Areas  
III.A.(3)(a) The Committee agreed to delete the word sanitary as it already occurred 
in the subsection stitle and the text was self-explanatory. 

III.A.(3)(c) The paragraph was reworded to explain that it was necessary for official 
agencies having jurisdiction to have legal authority to close immediately areas affect-
ed by marine biotoxins. It was pointed out that the Spanish: translation was incorrect 
with respect to the word "quarantine". The Delegation of Mexico provided to the 
Secretariat the correct translation of the sentence as reworded by the Committee. 

Sanitary Harvesting and Food Protection 
Sanitary Techniques  

III.B.(2)(b) The wording was amended to point out that shellfish should be washed 
shortly after harvest to remove excessive mud and weeds. 

Protection of Product from Contamination  

III.B.(4)(b) The paragraph was reworded to eliminate the presence of animals in any 
part of harvesting vessels or establishments where shellstock is prepared, handled, 
packed, or stored. A further amendment was made to provide for effective measures of vermin control. 

Handling Procedures  

III.C.(2)(íi) The Committee modified the paragraph to emphasize that not only should 
shellstock not be exposed to extremes of heat or cold, but that problems might also 
arise with lowering temperatures of shellstock too rapidly. 

III'.C.(2)(b)(i) The Committee considered that as the provision stood it contained two 
contradictory sentences and therefore deleted the penultimate sentence. 

IV.A.2(b) Water supply. It was noted that the provision contained a reference to hot 
water without specifying the temperature. During the discussion of the Fish Codes, it 
had been observed that two temperatures for hot water had been specified and it had 
been agreed that for the sake of consistency, a single temperature of 82°C (180°F) 
should be employed. In view of the particular nature of the product where hot water 
at this temperature might coagulate organic material, the Committee agreed not to 
specify a temperature. 

Hygienic Operating Requirements  

IV.B.2 "Sanitary maintenance of plant facilities and premises". Bearing in mind the 
discussion under IV.A.2(b), the Committee agreed to add a provision for rinsing with 
cold water prior to scrubbing and cleaning.  

Operating Practices and Production Requirements  

IV.D.1 The Committee agreed to clarify the wording of the provision to reads" 
"Shellfish should not be accepted if they are contaminated with microorganisms or 
substances not removed by normal plant procedure." 

IV.D.2 Relaying and purification 

IV.D.2(e) The Committee decided to delete the cited examples of toxic substances that 
might prevent shellfish from functioning properly, since it was not feasible to give 
an exhaustive list of substances. 
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IV.D.2(g) The provision was amended to refer to the physiological condition of the 
 

shellfish during the process of purification.  

IV.D.2(h) It was recognized that copper, zinc, etc., influenced the pumping mechanism 
 

of shellfish but that exposure for a short period of time to these metallic ions did not 
 

adversely affect them.  

IV.D.2(1) To make this provision móre informative, it was agreed to include the generic 
 

name "Myá" for soft shell clams.  

IV.D.2(m) The provision vas transposed to section IV.F, Lot Identification as IV.l.2. 
 

Storage of Shellstock in Sea Water
e  

nt 	ptro 	raegfaeirnsent 	
n
e 

 
steel 

Washing, Grading and Packing of Shellstock 	cupped shell, 
IV.D.4(b) it was pointed out that certain species of shellfish with one 

 
were packed loose in bags. To provide for this the provision was amended editorially. 

 

Preservation of Raw or Heat-treated Shellfish  

IV.D.6 	
It was not considered necessary to allude to preservation methods in this  

Code= the provision was deleted.  

. Laboratory Control Procedure  

IV.E.2 	
The Committee agreed to reword the provision to define better the conditions  

under which samples of water and shellfish should be taken.  

'IV.E.5 	
As 
	

on ab 
 consequence 

ce
of'the change  in IV.E.2, the first paragraph of  the  

provision has 

Annex - Current Laboratory Procedures and Standards , 

. 	
It was pointed out that the Joint FAO/WHO Expert Consultation on Microbiological 

 

Specifications for Foods had recommended that this Committee examine existingn codes 
 an

d 
standards and those in progress to determine which could be usefully 

 suppleme  

microbiological end-product specifications.  
The Committee concurred with this view in  

principle, but considered that in the case of the Code for Molluscan Shellfish, the 
 

variety of practices in the industry would make it highly difficult at this time to 
 

arrive at agreed laboratory procedures.  

Status of the Document 	Hygienic Practice The Committee agreed to advance the Proposed Draft Code of  
for Molluscan Shellfish to Step 5. Several delegations were of the opinion that the 

 

advanced state of the document warranted a recommendation to the Co mm
ission to omit  

Steps 6 to 8. Other delegations held the view that some provisions in the Code would 
 

benefitavanncin a
itutohStep 

round 
 Thegrevisedndocument 

 comments. 
is contained  

 Committee 
Appe dixaVI 

 consensus 
this  

for advancing  
Report.  

PROPOSED DRAFT CODES OF HYGIENIC PRACTICE FOR GROUNDNUTS AND FOR FROG LEGS 
 

Due to shortage of time, the Committee did not consider the two above documents 
 

which were at Step 4 of the Procedure. It was agreed to return the Codes to Step 3 so 
 

as  to obtain comments 
 oeoou 	

which 
	dc 	

ed at th 
	

of 

the  Committee.  T d for Gro ndnutswhich hadbeen revisedby  the author country, 

and the Code 

 

 for Frog Legs are contained in Appendices VII and VIII to this 
Report.  

In view of the delay in considering theun oiC odshoulds,ekCom itteenagtee
d that 

in submitting additional. comments at Step 3, 

xped wetorsendingethem to
tthe that 

Commission 
 Codes 

withea 
 considered 

recommendation 
 the 

that
next  

they
session  

w  
withh a

s  v 
vie 

advanced to Step 8 with• the omission of Steps 6 and 7.  
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OTHER MATTERS  

It was pointed out that Codes of Practice developed by Commodity Committees 
 of ten had important hygienic implications and the question was raised as to whether 
 this should not be recognized in the title of the Codes. A suggested amended title 
 might be "Code of Technological and Hygienic Practice".  

It was further pointed out that technological and hygienic requirements were 
 often difficult to separate and required expert technical advice when hygienic 

 provisions of a particular code were under consideration by this Committee. 
 

The Committee agreed to request the Codex Alimentarius Commission to consider 
 the possibility of representation from interested commodity committees when hygienic 

 provisions of codes were examined by the Codex Committee on Food Hygiene. 
 

The Committee noted that at its Tenth Session  
J  Commission, in considering the question of the  revision ofythe7GeneralCPrinc p 

eSnoffz'ius 
Food Hygiene had agreed that at the same time alossa 
should be taken into account by those delegation s (Netherlands,mUnitedeKingdom ~ and

his 
U.S.A.) which were collaborating on the revisions of the General Principles of Food 

 Hygiene.  

FUTURE WORK  

In view of the large amount of work in which the Committee was currently • engaged, it was agreed not to undertake further work at present.  
Date and Place of Next Meeting 

 

The Committee was informed that in all y , Committee would take place in mid-1976 in Washi
ngton, D.C. The timingewould be 

aheof 
'matter of consultation between the Government of the U.S.A. and the Codex Secretariat 

 and would also depend on the date for the Eleventh Session of the Commission. 
 pointed out that the month of July is connected with the holiday 	

It was  
countries and further would coincide with the becentennial celebr ations in 

 many 
 would give rise to difficulties in obtaining hotel reservations.  

a  
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INTRODUCTION  

The Code of Practice for Fresh Fish has been evolved by combining the code of technologioal 
practice, developed in 1969 by the FAO Department of Fisheries, Fishery Products and Marketing 
Branch assisted by Ad Hoo Consultations and published in the same year as FAO Fisheries Report 
No. 74, with the code of hygienic praotioe as proposed by the FAO/WHO Codex Alimentarius 

Commission, Codex Committee on Food Hygiene. 	 . 

The aim of this code is to assist 	those concerned with the handling and processing 

of fresh fish for the fresh fish market, in achieving a high standard of product acceptable 
to the consumer. The quality of the end produot will depend mainly on the technological and 
hygienic practices involved and equipment employed, from the time of oatohing to marketing. 

Fish catching and processing for human consumption is only profitable when the consumer 
is satisfied with the quality and price of the product. This situation requires the 
introduction of higher and more uniform standards of handling and processing to those in use 
in many areas of the world at present. The advice given here will help to raise and maintain 
a higher quality of fresh fish, which should be acceptable in both national and international 

trade. 

One aspect which requires particular consideration is the fact that different people in 
various parts of the world have.different consumer requirements. Handling and processing 
practices,as advised in this code, will ensure that the quality standard of even the most 
sophisticated consumer can be met. Where prevailing quality requirements are less strict, 
handling practice may be more flexible, but advice which refers to hygienic conditions and' 
wholesomeness of product allows for less flexibility, and the basic principles should generally 

be applicable throughout the world. 

The code deals with fresh fish for human consumption, which are chilled but not frozen. 
Where present knowledge does not allow firm recommendations to be made this is clearly stated. 
The information given here is based on the best technological knowledge currently available, 
and on basic principles as established in the light of modern research results. Both the 
knowledge and principles are applicable to all fisheries throughout the world and the code is 
therefore a guide to good practice in all areas, stating broad recommendations and explaining 

in simple terms the underlying reason for. these. 

It must be acknowledged, however, that most of the practical information on fish handling 
and processing, both at sea and on shore, has been gained from particular areas, mainly the 
North Atlantic and North Pacific fisheries. Little is known from fisheries in other areas, 
for example in the tropics. It should be appreciated that the variety of existing fishing 
vessels, the many types of gear used and the number of species involved in world fisheries, 
do not allow for a single code of handling practice to be drawn up, covering all types of 

fisheries. 

This code, therefore, is not intended to replace the advice or guidance of trained and 
experienced technologists regarding the complex technical problems which might be unique to a 
specific geographical area or specific fishery. 

The practical application of this "international" code, with regard to "national" 
fisheries, will therefore require some modifioations and amendments, taking into account 
local conditions and specific local consumer requirements. In other words, it should be 
possible for "national" codes of handling practice to be elaborated for the guidance of 
individual fisheries, based on this code. 

The code is intended also as background information or as a guideline for the 

elaboration of national quality standards ,
. quality control and fish inspection regulations in 

the countries where these, as yet, have not been developed. In addition, it could be used 
for training 'of fishermen and employees of the fish processing industry. 



Note 

The hygienic requirements of this Code are partially based 
on the General Principles of Food Hygiene and the Proposed 
Draft Codeof Hygienic Practice for Handling of Fresh and 
Frozen Fish (Step 2), for Processed Meat Products (ALINORM 72/16, 
Appendix V) and for Fresh Meat (ALINORM 72/15, Appendix II). 

The letter and number codes given in the right hand margin . 
indicate hygienic requirements as taken from the following 
codes of hygienic practice; 

Proposed Draft Code of Hygienic', Practice for Handling of 
Fresh and Frozen Fish 	 — FP 

Proposed Draft Code of Hygienic Praótioe for Processed ' • 
.Meat Products 	 MP 

Proposed Draft Code of' Hygienic Practice for Fresh Meat. — PM 
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In this node no firm conclusions have been reached regarding the need for certain local 
practices, for example the removal of gills. Controversial matters of this type have there-
fore been omitted or mentioned without any firm recommendations being given. Similarly, 
super—chilling, that is the reduction of the temperature of the fish below —1°C (30 F) under 
oontrolled conditions, has also been • omitted. It is thought that although this method of 
storage and preservation may be of considerable interest in some fisheries, there is not yet 
sufficient experience in the practice to permit a proper assessment of its value, or to give 
advice on how it should be carried out. 

Food additives have been excluded from the code, since consideration of their use belongs 
elsewhere. No reference is therefore made to the use of antibiotics or chemical additives in 
ice or brine. 

Ali operational codes of this kind will require to be revised periodically, to incorporate 
new developments and techniques, introduced commercially for the handling and processing of 
fish. 

M 
The special requirements of retailing fresh fish are not included here, but these will 

be dealt with in a separate node. The recommendations generally apply to fresh water 
fisheries but these are  not dealt with specifically. 

COIF OF PRACTICE FOR FRESH FISH 

SECTION I — SCOPE  

This code of practice applies to fresh fish, chilled but not frozen, intended for human 
consumption... It contains the technological guide lines and the most essential requirements of 
hygiene for the handling and processing of fresh fish at sea and on shore. 

The special requirements for retailing of fresh fish and their products or the use'of fdod 
additives are not included. 

Although the code does not deal specifically with the fresh water fisheries, most of the 
recommendations made would apply. 

SECTION II — ]EFINITIONS 

For the purpose of this'oode: 	• 

2.1 "auction" is the first sale of the catch at a fishing 'port, by competitive buying. 
In some fisheries this involves unloading and display of the catch, in others only the 
representative samples are displayed. 
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MP 
2.5. "cleaning" means the removal of objeotionable matter;, 	 FM 

2.6 "clean sea water" is sea water which meets the same micro—biological standards as 
potable water and is free from objectionable substances; 

-2.7 ."contamination" means direct or indirect transmission of objectionable matter 	MP 

to the fish; 	 .

FM 

2.8 "disinfection" means the application of hygienically satisfactory chemical or 
physical agents and processes to clean surfaces with the intention 

 
of el imin t ing 	1[P 

micro—organisms; 

2.9 "fillet" is a slice of fish of irregular size and shape removed from the carcase 
by cuts made parallel to the backbone; 

2.10 "fish" means any of the cold—blooded aquatic vertebrate animals commonly known as 
such. This includes Pisces, Elasmobranchs aid Cyolostomes. Aquatic mammals, invertebrate 
animals and amphibians are not included. It should be noted, however, that many of the 
recommendations given here also apply to certain invertebrates, particularly Cephalopods; 

2.11 "fresh fish" are freshly caught fish which have received no preserving treatment or 
which have been preserved only by chilling; 

2.12 " jutted fish" are fish from which the guts have been removed; 

2.13 "keeping time" refers to the length of time that fish will remain wholesome and 
acceptable as human food; 

2.14 "market" is an area or building used for the display and first sale of the catch; 

2.15 "packaging materials" are all those materials such as foils, films, waxpaper, cartons 
and boxes, used for covering and protecting the fresh fish or fresh fish products, and which 
are approved by the official agency having jurisdiotion; 

2.16 "pounds or pens"  are areas in the fish hold and on deck, divided off by stanchions 
and portable or fixed board structures for the storage of fish; 

2.17 "potable water" is fresh water fit for human consumption. Standards of potability 
should not be lower than those contained in the latest edition of the "International 
Standards for Drinking Water", World Health Organization; 

2.18 "refrigerated brine" is a potable water and salt (sodium chloride) solution of about 
the same salinity as sea water. It is cooled in the same manner as refrigerated sea water; 

2.19 "refrigerated sea water" is a clean sea water cooled by the addition of 
ice and/or by a suitable refrigeration system. Its salt content is normally about 3 percent; 

2.20 "rig r mortis" means the stiffening of the muscles of an animal which results from 
a series of complex changes that take place in the tissues shortly after death. Immediately 
after death, the muscles are soft and limp and can be easily flexed. At this time, the 
flesh is said to be in'pre—rigor condition. Soon the muscles begin to stiffen and harden 
and no longer contract by stimulation. The animal then is in rigor. After some hours or 
days, the muscles gradually begin to soften and become limp again. This is called the post— 
rigor condition; 
2.21.. .'!shelf stowage" is the storage of fish on board the vessel in single layers, on Shelves; 
2.22 "steak" is a seotión of fish, *removed by cutting approximately at right angle to the backbone; 

2.23 "suitable corrosion-resistant material" means impervious material, which is free from pits, 
crevices and scale, is non—toxic andunaffeoted by sea water, ice, fish slime or any other corrosive 
substance with which it is likely to come in contact . Its surfaoe must be smooth and it must be 
capable of withstanding exposure to repeated cleaning, including the use of detergents; 
2.24 "whole fish" are fish as captured, ungutted. 

3. , 	 SECTION III — RAW MATERIAL REQUIREMENTS  
3.1 General Considerations  

3.1.1 FISH ARE AN warttiw'inLY PERISHABLE FOOD AND SHOULD BE HANDLED AT ALL TIMES WITH GREAT CARE PIP 

AND IN SUCH A WAY AS TO INHIBIT MULTIPLICATION OF MICROORGANISMS 	 Iii B 
(4)(a) 

2.2 "boxed stowage" is the storage of fish on board the vessel.in boxes; . 

2.3 "bulk stowage" is the mass storage of fish in pounds on board the vessel; 

2.4 '"chilling" is the process of cooling fish to a temperature approaohing that of melting 

ioe; 

Fish quality deteriorates rapidly, and the potential keeping time is shortened if they are 
not handled and stored properly. Much of the fish landed for human consumption is unfortunately 
subjected to fairly rough handling treatment which should be avoided. Fish should not be exposed 
to direct sunlight or to the drying effect of winds, or any other harmful effects of the 
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elements, but should be carefully cleaned and cooled down to the temperature of melting ice, 
0°C (32°F), as quickly as possible. Any careless treatment or delay in reducing the 
temperature of the fish will have a marked effect on their potential keeping time. 

3.1.2 FISH INTENDED FOR MARKETING AS FRESH FISH SHOULD BE OF THE HIGHEST POSSIBLE 
QUALITY 

Although there are many aspeots that might be taken into account when defining what 
is meant by the "highest possible quality" fish, there are two major ones that should conoern 
the fisherman as a primary producers 

quality of fish when naught, and 
quality of fish on delivery to the buyer or the processor. 

The first one is determined by the physical condition of the fish, its appearance, size, 
percentage of fat, amount of feed, presence of disease and of toxic substances. The second 
one will result from the methods and teohniques employed in fishing, practices in handling and 

:conditions of storage while on board the fishing vessel. 

The fisherman should disoard any fish that is diseased or is known to contain toxic 
substances or has undergone deterioration or any process of decomposition or which has been 
contaminated with foreign matter to an extent which has made it unfit for human consumption. 

HANDLING OF FRESH FISH AT SEA  

4. 	. SECTION IV A — FISHING VESSEL FACILITIES AND OPERATING REQUIREMENTS 
4.1 	General Considerations 

4.1.1 THE FISHING VESSEL SHOULD BE DESIGNED FOR RAPID AND EFFICIENT HANDLING OF FISH, 
EASE OF"CLEANING AND DISINFECTION, AND SHOULD BE OF SUCH MATERIAL AND 	 FP 
CONSTRUCTION AS NOT TO CAUSE ANY DAMAGE OR CONTAMINATION OF THE CATCH 	 III.B(3)(a) 
In designing a fishing vessel many other factors, apart from the vessel's 

performance as a harvesting unit, should 	be considered. The fisherman's earnings 
are determined not only by the quantity of the fish caught but, to a great extent, by 
the quality of the catch delivered to auction or the processing plant. 

Fishing vessels should be designed and constructed so as not to cause contamination 
of the fish with bilge, water, sewage, smoke, fuel, oil, grease or other objectionable 
substances. Fish should be protectea against physical damage, exposure to high tempera- 
tures and drying effects of sun and wind. 

All surfaces with which the fish might come in contact should be of suitable corro— FP 
lion—resistant material which,,is smooth and easily cleanable. 	 III.B(6)(a) 

If the vessel is large enough to engage in the processing of fish, then its design, 
layout, construction and equipment should meet the requirements of shore establishments 
and the processing should be carried out under similar hygienic and sanitary conditions. 
4.2 	Fishing Vessel Construction and Sanitary Design 

4.2.1 DECK POUND OR PEN STANCHIONS AND DIVIDING BOARDS SHOULD ME CONSTRUCTED OF SUITABLE CORRO-
SION—RESISTANT MATERIAL. THEY SHOULD BE ADEQUATE IN NUMBER AND HEIGHT TO PREVENT 
MOVEMENT OF THE FISH, DUE TO THE VESSEL'S MOTION 

In practice, wood is still used in many fisheries for deck pound boards and steel 
for stanchions and other fixtures. Where this is the case, the wood should be treated to 
prevent moisture from entering the wood and should•be coated with a durable, non—toxio paint 
or other non—toxic surface coating that is smooth and readily cleanable. Steelwork should be 
coated with anti—corrosion and non—toxic paint. Whenever possible, suitable corrosion-reststant materials should be used. 
4.2.2 DECK,POUND OR PEN DIVIDING BOARDS SHOULD BE FITTED TO ALLOW FOR EASY REMOVAL, AND SHOULD 

HAVE HAND GRIPS. BOARDS SHOULD HAVE GATES FITTED, AS REQUIRED, AND DRAIN NOTCHES CUT 
IN THE LOWER EDGES 

Gates are required to be fitted to the boards so that offal can easily be disposed of. 
Drain notohes allow water, slime and blood to flow away from fish lying in the pounds. 
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4.2.3 CHAINS OR CONDUITS~PASSSIING 
	INSULATED WITH A 

 THE HOLD  SHOULD, FBPOSSIBLE, BE SUNK FLUSH  

OR NEATLY BOXED IN AND INSULATED.,  

Adequate insulation will reduoe the amount of heat entering the fish hold and conse-

quently the rate of ice meltage. If the quality and structure of the insulation is poor, 
 

considerable ice meltage will take place near bulkheads and shipside. This may cause excessive  

leaching of the fish and if the amount of ice is not suffioient, this will allow fish temper-
atures to rise, and any fish which come in contact with the ship's structure may develop a  

particularly offensive smell.  
4.2.4 FISH HOLD LININGS SHOULD BE COMPLETELY WATER-'FIGHT. THE INSULATION LAYER SHOULD  

BE PROTECTED BY A LINING MADE OF CORROSION-RESISTANT METAL SHEETS OR ANY  

OTHER EQUALLY SUITABLE MATERIAL HAVING WATER-NIGHT JOINTS  

It is most important to prevent water from parrying fish slime, blood, soales and offal 
 

to parts of the vessel where effective cleaning is virtually impossible. The melt  

water seeping through the fish hold lining will also reduce the effioienoy of the insulation  

and this will, in turn, lead to an increase in the temperature of the fish. The insulation  

should be covered with 
corrosion-resistant metal sheets, having water-tight joints to ensure  

protection from such contamination. An effective drainage system should be able to remove  

the meltwater into a sump as fast as it accumulates.  

4.2.5 WOOLEN FISH HOLDS SHOULD BE LINED WITH A SUITABLE MATERIAL • 

The lining of wooden fish holds should be similar to that described above. They  

should be sealed and coated with a suitable impervious and non-toxic material which is 
 

easy.to keep clean and not difficult to repair.  

4.2.6 'STANCHIONS SHOULD BE LOCATED IN THE FISH HOLD SO THAT THE BASE DI
MENSIONS OF EACH  

POUND OR PEN DO NOT EXCEED 1.4 x 1.4 METRES (4.5 x 4.5 FT)  

Larger pounds may permit the stowed mass of fish to move, due to the vessel's motion.  

thus resulting in  descaling or other physical damages . They
, 
 are also less oonvenient for  

separating the fish by species and date of catching. Large pounds will require the use  

of more top ice during periods when fishing may be interrupted, bofóre the pounds are  

completely filled.  

4.2.7 PORTABLE BOARDS OF SUITABLE CORROSION-RESISTANT MfATERIAL OR IMPREGNATED AND PAINTED 
WOOD SHOULD BE USED FOR MIAKING SHELVES AND VERTICAL DIVISIONS IN THE FISHROOM 

The use of portable boards, which are a good fit in the stanchions, allows the shelf  

and dividing structure to b9 dismantled and removed for cleaning. Wooden boards should be  

treated to prevent moisture from entering the wood and should be coated with a durable nom  

toxic paint or other equally suitable surface coating that is smooth, readily cleanable and  

reparable. Whenever possible, the shelving and the partitioning boards should be inter- 

changeable in si ze. 	• 

4.2.8 SHELVING BOARDS SHOULD BE DESIGNED TO ALLOW ADEQUATE DRAINAGE  

A continuous trickle of melt water will help to carry away slime, blood and micro- .  

organisms which should not be allowed to collect on the shelves. Corrugated 
boards of  

corrosion-resistant material are most suitable for this purpose.  

4.2.9 THE SHELVES SHOULD BE  INSTALLED SO THAT THE MAXIMUM DEPTH OF FISH, WHEN BULK STOWING, 
 

DOES NOT EXCEED 1 METRE (3 FT)  

This is considered to be a maximum depth, and may be excessive for certain types of 
 

fragile:fish. Experience has shown that the pressure caused by piling ioed fish in greater  

depth results in weight losses and damages to the fish at the bottom 
of the pile.  Where iced  

fish is stowed 
	hold 

	fitted at 
 unduee pressure onsfish stow 

er the 
ed 

weight o 
below.  
4.2.10 THERE SHOULD ALWAYS BE AMPLE DRAINAGE SPACE BETWEEN THE LOWEST SHELVES AND THE FLOOR  

OF THE FISH HOLD. THIS SPACE SHOULD BE OPEN TO A CENTRAL DRAIN, DISCHARGING DIRECTLY  

INTO ONE OR MORE SUMPS OR WELLS, LOCATED SO THAT THE HOLD CAN HE EFFICIENTLY DRAINED  

AT. ALL TIMES. BILGE PUMP CONNECTIONS TO THESE SUMPS SHOULD BE FITTED WITH COARSE  

SCREEN FILTERS  
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Proper drainage facilities are required to prevent a build—up of large quantities 
of melt water, blood and slime. If drainage is inadequate, the bottom layers of the fish in 
the hold will be contaminated by this dirty liquid, especially during any periods of severe 
motion of the vessel. 

4.2.11 WHERE BOXING AT SEA IS CARRIED OUT THE STANCHION AND DIVIDING STRUCTURE SHOULD BE 
DESIGNED TO ACCOMMODATE BOXES OF FISH WITHOUT LEAVING LARGE AIR GAPS 

If the structure is not designed to suit the box dimensions, large gaps will be left 
where air can circulate, causing excessive toe meltage. Unless these spaces are filled with 
extra ice the fish temperature will rise. 

4.2.12 WHEN COOLING GRIDS ARE FITTED IN THE FISH HOLD THEY SHOULD BE PROPERLY INSTALLED AND 
. 	OPERATED 

The cooling grids, fitted in the fish hold, can be used to prevent excessive ice 
meltage during the voyage to the fishing grounds: They are valuable in cooling the fish 
hold and absorbing heat leak, espeoially in tropical waters. To be effective they should be 
fitted under the deck head and on the ship sides, and once fish has $een sowed in the hold, 
control must be such that the hold temperature does not fall below 0 C (32 F). If it does, 
the top layer of ice may freeze into a solid crust, resulting in the top layer of fish being 
frozen slowly, on a long voyage, thus affecting their quality. 

When the ice stops melting because of low temperature, its effectiveness as a cooling 
agent diminishes considerably. The frozen crust of ice and fish will act as an insulating 
blanket preventing the fish below from being adequately chilled. Only when the ice is melting 
and the resulting ice—cold melt water perculates downwards through the layers of fish, the 
removal of heat (chilling) takes place. The cooling grids alone,.fitted into the well insulated 
fish hold, will not 000l the fish or maintain them in a chilled condition. 

4.2.13 EXCEPT FOR TANK STOWAGE IN REFRIGERATED SEA WATER OR REFRIGERATED 
BRINE, 	THE STOWAGE OF FISH FOR HUMAN CONSUMPTION IN HOLDS THAT ARE NOT DIVIDED INTO 
POUNDS IS NOT RECOMMENDED. THE HOLDS OF SMALL VESSELS CARRYING SUCH FISH AS HERRING} 
SHOULD BE FITTED WITH AT LEAST ONE LONGITUDINAL AND ONE ATHWARTSHIP BULKHEAD, WHICH 
CAN BE REMOVED IF THE VESSEL CONVERTS TO OTHER TYPES OF FISHING. SUCH BULKHEADS 
SHOULD BE CONSTRUCTED OF SMOOTH, NON-ABSORBENT, EASILY .  CLEANABLE MATERIAL 

The fitting of removable type bulkheads increases the versatility of herring vessels 
and prevents movement of the stowed fish. They also permit rapid conversion to other types 
of fish stowage. 

4.2.14 HOLDS THAT ARE NOT DIVIDED INTO POUNDS OR PENS SHOULD HAVE AN ADEQUATE NUMBER OF 
DRAIN LINES LOCATED AT INTERVALS ALONG THE HOLD, DISCHARGING TO A CENTRAL DRAIN'OR 
BILGE. VERTICAL DRAIN SLOTS SHOULD BE LOCATED ALONG BOTH THE FOWARD AND AFT BULKHEADS, 
RUNNING FROM DECKHEAD TO BILGE 

As has already been stated, holds which are not divided into pounds are not to be 
recommended. Those which do exist in very small vessels alio require adequate drainage 
facilities. 

In a.hold containing tanks, floor troughs should be installed, draining from all areas 
of the hold to a bilge sump. Fish hold bilge sumps should have separate piping and valves so 
that fish juices and slime do not flow into the other bilge lines. 

4.2.15 THERE SHOULD BE NO SHARP CORNERS OR PROJECTIONS IN THE HOLD, AS THESE WILL MAKE 
CLEANING DIFFICULT AND MAY DAMAGE THE FISH 

Contamination with fish slime, blood, scales and guts will build up rapidly on surfaces, 
in corners sr around projections which are not smooth and impervious. 

Any ledges or projections resulting from the encasement of pipes, wires, chains and 
conduits,that are passing through the fish hold, should be so constructed as to allow free 
drainage, ease of.cleaning and not to cause any physical damage to the fish. 

4.2.16 REFRIGERATED CLEAN SEA WATER OR REFRIGERATED BRINE MAY ALSO BE CONSIDERED FOR SOME 
FISHERIES 

The storage temperature achieved by refrigerated clean sea water or refrigerated 
brine makes it possible to chill large quantities of fish quickly, in tanks, and maintain 
the fish in a chilled condition. Fish are chilled more rapidly by this immersion process than 
when iced, and if stowed at the correct density are in close contact with the cooling medium 
at all times. 
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This type of stowage has been found successful where very large quantities of 
small fish are caught in each haul and where it would be difficult to stow the catch' 
quickly in ice. It has so far only proved successful for very short voyages. A 
storage time of more than a few days can affect the appearance of certain species, and 
the scouring effect of fish rubbing together in a tank of water can also remove the 
scales from some species. 

There is as yet insufficient .evidence to recommend refrigerated sea water or 
refrigerated brine for every type of fishery but experience has shown that for some 
species, notably Pacific halibut, Pacific salmon and tuna, it is a good method of 
preservation at sea. 
'4.2.17 REFRIGERATED SEA WATER OR REFRIGERATED BRINE SYSTEMS SHOULD BE PROPERLY 

DESIGNED TO GIVE ADEQUATE COOLING CAPACITY 
If the use of a refrigerated brine system is considered, the system should be 

the subject of much research before an investment of money is made. The system should 
be designed by refrigeration experts having a knowledge of the fishery, including 
catching and stowage rates, fish, water and ambient temperatures. The cooling capacity 
must" be related to catching rates in the fishery involved. The system must be capable 
of rapidly chilling large quantities of fish. 

4.2.18 IN ALL SHIPS USING REFRIGERATED SEA WATER OR REFRIGERATED BRINE SYSTEMS FOR 
PRESERVATION OF THE CATCH, TANKS, HEAT EXCHANGERS, PUMPS AND ASSOCIATED PIPING 
SHOULD BE MADE OF, OR COATED WITH SUITABLE CORROSION-RESISTANT MATERIAL. THEY 
SHOULD BE DESIGNED SO THAT THEY CAN EASILY BE CLEANED AND DISINFECTED 

With hard, non-porous surfaces such as stainless steel, aluminium-alloys or 
plastics, spoilage bacteria together with all the debris deposited during storage of 
the fish can- be easily removed, thus reducing the risk of contaminating later catches. 
It is important to avoid corners and edges in which filth can lodge. 

The whole system should be so designed as to allow an  easy • introduction and 
effective circulation of the cleaning and disinfecting solutions. There should be no 
place where a proper cleaning cannot be carried out. 

It is important to remember that with ice storage only part of a load may spoil 
but with refrigerated sea water or brine, any malfunctioning of the stystem or neglect 
on the part of operators, can result in the whole catch being rejected for spoilage. 

4.2.19 WHERE CLEAN SEA WATER OR BRINE AND ICE MIXTURES ARE USED FOR COOLING AND STORING 
' THE CATCH, THERE SHOULD BE ADEQUATE CIRCULATION OF THE LIQUID 

Effective means of circulating the cold liquid round the mass of fish should 

be provided. If pumping facilities are inadequate some of the load may not be cooled 
properly, resulting in fish with highly unpleasant odours and flavours. 

The fish hold-tanks should be equipped with suction screen arrangements which 
are strong enough to withstand the pressure exerted by the brine - fish mixture as well 
as negative pressure (suction) created by the circulating pump. Such screens should be 
so designed and located as to allow a constant and unobstructed flow of cold brine or 
sea water. 

4.2.20 REFRIGERATED SEA WATER OR REFRIGERATED BRINE TANKS SHOULD BE INSULATEDTO MINIMIZE 

HEAT LEAKAGE FROM THEIR SURROUNDINGS 
The temperature of the refrigerated sea water will be more uniform throughout 

the tank and more easily controlled if the heat leak from other sources is reduced by 
effective insulation. 

4.2.21 REFRIGERATION PLANT AND SEA WATER OR BRINE CIRCULATING EQUIPMENT SHOULD BE 
ADEQUATE TO MAINTAIN THE TEMPERATURE OF THE FISH AT -1 0C (300F) 

In fresh fish maximum delay of spoilage is obtained at this temperature. If 
the temperature is reduced below -1°C (30°F) the fish may be damaged because of partial 
freezing. In practice it is extremely difficult to control the temperature so precisely, 
but a range of -1 °C to +2°C (30°  to 34°F) is achievable. 

There should also be a sufficient compressor capacity to prevent a significant 
rise in temperature of the prechilled sea water or brine solution when the holding tanks 
are being loaded with the freshly caught fish. 
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L . 	Rapid cooling of fish is the primary task of the system. Once the initial cooling of 
- fish is accomplished, the subsequent maintenance of constantly low temperature requires only 
a fraction of the compressor's load. Thermal inertia of a large body of chilled fish and brine 
should prevent sudden and significant fluctuations in temperature. 

• 4.3 	Sanitary Facilities 

4.3.1 AREAS OF THE DECK WHERE FISH ARE UNLOADED AND HANDLED, OR THE FISH HOLD WHERE FISH ARE 
STOWED SHOULD BE USED EXCLUSIVELY FOR THESE PURPOSES 

All such areas should be well defined and should be kept olean or be readily capable of 
being maintained in a clean condition. 

Storage of fuel and other petroleum products or of different cleaning and sanitising 
agents should be so arranged that there is no possibility of contamination of surfaces with 
which fish come in contact. 

Any exposure, even for a short time, of fish to petroleum products, very often results 
in rejection or eventual destruction of the whole load. The odour and the taste of fish 
contaminated with fuel or other similar compounds are very persistent and difficult to remove 
during the subsequent processing. 

4.3.2 AN AMPLE SUPPLY OF COLD POTABLE WATER OR CLEAN SEA WATER UNDER ADEQUATE PRESSURE SHOULD 
BE AVAILABLE AT A SUFFICIENT NUMBER OF POINTS THROUGHOUT THE FISHING VESSEL.WITH LARGE VESSELS 
ENGAGED IN FISH PROCESSING A SUPPLY OF HOT WATER AT A MINIMUM TEMPERATURE OF 82 °C (180°F) 
SHOULD ALSO BE AVAILABLE 

Only clean water should be used on fish and on surfaces with which fish might come in 
contact. Even if the fish is caught in polluted waters, as occasionally happens, that 
water should not be used for washing fish or for the preparation of refrigerated sea water. 

Fish when alive is relatively resistent to a polluted environment but looses its 
natural defences when it dies after being caught. 

4.3.3 A SYSTEM FOR INJECTING CHLORINE INTO THE LINES OF SEA WATER WHICH IS USED IN THE 
PROCESSING OF FISH OR FOR THE CLEAN-UP OF. THE VESSEL SHOULD BE PROVIDED MERE PRACTICABLE 
It has been established in the fish processing industry that the injection of chlorine 

into a supply of cold water, used for general wash-up, helps to control bacterial contamination. 

The fishing vessels involved in handling or processing large quantities of fish might 
gain considerably in sanitation by having chlorine introduced into the water lines. Chlorine 
dosage should be around 10 ppm during the normal use and 100 ppm of residual concentration 
during the clean-up. 

As a word of caution, the use of strongly chlorinated water in confined spaces such 
as a vessel's hold could prove objectionable to the operator. For that reason, a system for 
injecting chlorine should be capable of varying the amount of chlorine delivered. 

There area number of relativély inexpensive and easily operable instruments en the 
market that will perform this task with the minimum of cost and maintenance. 

rt 4.3.4 DECK HOSES SHOULD BE SUPPLIED WITH CLEAN SEA WALE W, , AT ADEQUATE PRESSURE, BY,-  A PUMP USED ONLY POR CLEAN SEA WATER 

A good supply of clean sea water, at adequate pressure, with an addition of 
chlorine, if possible, should be available for washing fish and for flushing and 

rinsing of decks, holds, gear and other equipment which comes in contact with the fish. 

The intake for sea water should preferably be forward of and on the opposite, 
side of the vessel from the toilet waste discharge and engine cooling. Sea water 

should not be used while the vessel is in harbour nor in areas where there is a danger 
of it being polluted. 	

FF 
III.B(3)(a)(vii) 

The piping for  the -clean sea water supply should have no cross- 
connections with the engine on condenser cooling system. It should be so constructed 
as to prevent any possibility of back-siphonage from the kitchen sink or toilets. 
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4.3.5 ICE  USED IN EVERY FISHERY SHOULD BE MADE FROM POTABLE WATER OR CLEAN SEA WATER 
AND SHOULD NOT BE CONTAMINATED WHEN MANUFACTURED, HANDLED OR STORED 

Ice made from water which is neither potable or clean sea water may contaminate 
the fish with water—borne micro—organisms or other objeotionable or even toxic substances. 
Such contamination will result in the loss of quality, reduoed keeping time or might oreate 
a definite health hazard. 

Some of the larger fishing, oollecting or fish prooessing vessels might have their own 
ice making machines. The water used in the ice manufacture should be potable water or Olean sea water. 
The intake for the pump should be located away from the waste dieoharge outlet of the 
boat. Chlorine injection into the lines or water storage tanks, or the use of UV  lights for 
continual flow purification should be provided. Both systems are easy and inexpensive to 
operate. The water for ice manufacture should only be taken from areas known to be relatively 
unpolluted and without any visible disoolouration or suspension. 

The ice making plant should be cleaned regularly and maintained in a clean, sanitary 
condition at all times. 

4.3.6 THE USE OF CLEAN SEA WATER ICE CANNOT HE GIVEN UNQUALIFIED RECOMMENDATION 

The use of clean sea water ice may be necessary in some areas, where there is a 
shortage of potable water , 

and there may also be some advantage in using olean sea water 
to manufacture ice at seas  The ;nitial melting temperature of clean sea water ice may be 
as low as —5 to —6 C (23 to 21 F), but due to the leachng away of salt in the melt 
water, the melting temperature may rise again to nearly 0 C (32 F). Temperature, therefore, 
is variable. There is a risk that some of the fish stored in olean sea water ice will 
become partly frozen or too salty. Some experimentation prior to deciding on the kind of 
water for ice produution'is recommended. 

4.3.7 THE VESSEL'S TOILET FACILITIES, ALL PLUMBING AND WASTE DISPOSAL LINES SHOULD BE 	FP 

SO CONSTRUCTED AS NOT TO CONTAMINATE THE FISH 	 III.A(1) 

All the plumbing and waste disposal lines servicing the vessel's toilets, hand 
wash basins or kitchen sinks should be large enough to carry peak loads, be watertight and 
preferably should not go through the fish holds where fish is being handled or stored. 

4.3.8 WHERE 	BAIT IS CARRIED, IT, SHOULD BE HELD IN SUCH A MANNER THAT.IT WILL, NOT III.B(3)(h) 
CONTAMINATE THE CATCH 

Fishing vessels which depend on bait for their fishing activities should have a 
separate pound or special container where the bait could be held well protected and away 
from the catch. When 	fishing is finished, the ice used for bait preserve. 
tion should be discarded rather than re—used on fresh fish intended for human consumption. 

;4.3.9 ON LARGE FISHING VESSELS, ENGAGED IN FISHING AS WELL AS FISH PROCESSING, SUITABLE 	FF 

HAND WASHING FACILITIES SHOULD BE PROVIDED 	 III.B(3)(vi) 

Suoh facilities should be located in toilets or close to the fish handling or 
processing areas. They should be supplied with clean water and should be of a type not 
requiring operation by hand. 

4.4 	Equipment and Utensils  

4.4.1 ALL FISH HANDLING, CONVEYING AND STORAGE EQUIPMENT, USED ON BOARD FISHING VESSELS, 
SHOULD BE IESIGNED FOR THE RAPID AND  EFFICIENT  HANDLING OF FISH, BE SUITABLE FOR EASY 
AND THOROUGH CLEANING ANDSHOULD BE CONSTRUCTED AS NOT TO CAUSE CONTAMINATION OF THE CATCH 

Some of the equipment currently used in the fishing industries is quite unsuitable 
for the purpose in which it is employed. More thought should be given to the design and 
layout of fixtures and plant used for the handling, conveying and storage of fresh fish. 

4.4.2 FISH WASHING AND CONVEYING EQUIPMENT SHOULD BE CONSTRUCTED OF SUITABLE CORROSION— 
RESISTANT MATERIAL AND SHOULD BE EASY TO DISMANTLE FOR CLEANING PURPOSBS AND BE FITTED WITH 
CHUTES OR SIMILAR MEANS OF CONVEYING FISH INTO RHE HOLD. CHUTES SHOULD BE OF SUFFICIENT LENGTH 
AND FITTED IN SUCH A MANNER THAT FISH DO NOT HAVE TO DROP MORE THAN 1 METRE(3FT) INTO THE HOLD. 

Washers should, when possible, be fitted with chutes or conveyors for effioient 
Handling purposes and to prevent bruising or other damage to the fish, which.often occurs 
when rough manual methods are used. Washers should be designed to give an adequate washing 
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period, and should have a copious and continuous supply of oold cleat sea water. The 
 

water should enter the washer through a number of jets, placed so that a water swirl is 
 formed in the washer, allowing dirty water and scum to epill • off and drain away. Water 

 used in fish washing and cooling should not be recirculated. 
 

4.4.3. CONVEYORS USED IN THE FISH HOLD SHOULD HE MADE OF CORROSION-RESISTANT MATERIAL AND SHOULD 
 HE EASY TO DISMANPLE AND REMOVE FOR CLEANING PURPOSES 

 

Fish holds are difficult to olean thoroughly and any board etruotures or any conveying 
 equipment should be capable of easy removal, ao that access can be gained to all areas of the 

 fish hold. 	.  

4.4.4 ALL TUBS, TANXS, BARRELS AND OTHER CONTAINERS USED FOR HANDLING AND CONVEYING FISH 
 SHOULD BE OF CORROSION-RESISTANT MATtgIAL AND EASY TO CLEAN 

 

In many areas wicker baskets are used for handling fish on deok. These are very 
 difficult to Olean properly, as slime, blood, scales and small pieoes of offal or parts of 

 fish body become lodged within the framework. Containers with smooth, waterproof surfaoee 
 which are easy to clean and disinfect are recommended for handling quantities of fish on 

 deck.  

4.4.5 WHERE SIZEABLE QUANTITIES OF FISH ARE HANDLED ON BOARD LARGE FISHING VESSELS, THE 
USE OF MACHINERY DESIGNED TO CARRY OUT GUTTING AND CLEANING} SHOULD BE CONSIDERED  
In many 	fisheries there is a growing need to save manpower but this cannot 

 be accomplished without the introduction of more mechanical aids for working the fishing 
 

gear and handling the catch. These two prinoipal tasks have to be performed by the 'same 
 orew.  

Gutting, which is usually the most time consuming operation, could'easily be carried 
 out by a gutting machine which has been developed and has been used by some fishermen in various 

 countries.  

It is advisable, before large expenditure of capital is made, that such machinery 
 should be tested, bearing in mind'that it will be operating under extremely rigorous 

 

conditions with limited possibilities for proper maintenance or immediate repair. 
 

4.4.6 ALL BOXES USED FOR ICE STOWING OF FISH SHOULD BE OF UNIFORM AND PROPER SIZE, EASY  
TO HANDLE WHEN LOADED, AND SHOULD BE CONSTRUCTED OF SUITABLE CORROSION_iESISTANT MATERIAL 

 

Such boxes should be capable of accommodating the larger fish without bending and, 
 when fully loaded, should be easy to handle by one or two men without tilting, tipping or 

 jerking.  

If wooden boxes are used, they should be of a smooth construction and of durable, 
 non-toxic and waterproof finish. 

 

Baskets should not be used for handling fish on board the vessel or on shore, as 
 they are difficult to clean and disinfect. 

 

4.4.7 THE FISHING VESSELS SHOULD BE EQUIPPED WITH BRUSHES, SCRAPERS, WATER HOSES, SPRAY 
 NOZZLES AND OTHER SUITABLE WASHING AND SANITIZING EQUIPMENT 

 

Although there is a variety of cleaning and sanitizing equipment available on the 
 

market, good quality hand brushes of several sizes and shape's are still the most inexpensive 
 and versatile tools for cleaning operations. Brushes should be kept ip a clean and sound 

 

condition and when not used should be stored in a dry state. Brushes could spread dirt and 
 

mioro-organisms. Micro-organisms will proliferate in a dirty brush when stored in a wet 
 

condition. The use of steel-wool for scouring should be avoided as there is a constant danger 
 

of introducing small, sometimes hardly visible, bits of wire into the final product. If for 
 some reason cleaning cannot be done effectively with a good brush, then plastic, brightly .  coloured scouring pads might be used.  

The high pressure and high frequency oscillating water or detergent spraying equip- 
ment has been found to be quite effective in oleaning, but it usually requires an experienced 

 operator to prevent damage to painted surfaces. 
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4.5 	Hygienic Operating Requirements  
4.5.1 BEFORE ANY FISH COMES ABOARD, AND BETWEEN EACH HAUL OF THE GEAR, DECKS, BOARDS, 

STANCHIONS AND ALL OTHER DECK EQUIPMENT WHICH WILL COME IN CONTACT WITH FISH SHOULD 
BE HOSED DOWN WITH CLEAN SEA WATER AND BRUSHED TO REMOVE ALL VISIBLE DIRT, SLIME AND 

BLOOD 
The purpose of this washing is to remove all traces of slime, blood, tar, oil or other 

contaminating matter which may cause discolouration and offensive odours in the fish. In 

most fisheries this cleaning can be carried out while the net is in the water. 

It is also important to have the surface of the deck and deck pounds well precooled 
by hosing them down with cold clean water before the fish is unloaded. During the warm 
weather, the surface temperature of the deck could be very high. It would be bad practice, 
therefore, to dump the catch on such a deck without any concernfor the quality of the fish, 
especially those from the bottom layer which, in all probability, will remain for a longer 
time in direct contact with the hot surface of the vessel's deck. 

4.5.2 ALL TUBS, TANKS, BARRELS AND WHIZ EQUIPMENT USED IN HANDLING, GUTTING, WASHING 
AND CONVEYING OPERATIONS SHOULD BE THOROUGHLY CLEANED, DISINFECTED AND RINSED 
AFTER EACH CYCLE OF OPERATIONS 
Any filth, slime or blood allowed to dry and accumulate on surfaces with which 

fish comes in contact will be very difficult to remove later ans will thus contaminate 

the subsequent loads of fish. 

4.5.3 DURING FISHING TRIPS TI-E FISH HOLD BILGE SUMP SHOULD BE DRAINED REGULARLY. 

THE SUMP SHOULD BE ACCESSIBLE AT ALL TIMES 

Bilge water containing blood and slime, if not regularly pumped out, will 
provide a perfect medium for the multiplication of microorganisms and give rise to 

offensive odours in the fish hold. 

4.5.4 COD ENDS AND OTHER PARTS OF THE FISHING GEAR WHICH COME IN CONTACT WITH FISH SHOULD 
BE FREED OF DEAD FISH AND ORGANIC MATERIAL AFTER EACH HAUL. ALL GEAR SHOULD BE 
THOROUGHLY CLEANED WHEN FISHING HAS CEASED 	 • 

Dead fish and organic matter left in the nets 
will decompose and contaminate later 

catches. 

4.5.5 
SEA 'vJATI]R l'IHICH HAS BEEN USE]) FOR COOLING - GINES, CONDENSERS OR SIFIILAR ,' UIPISSLNT SHOULD NOT 

BE USED .DR WASHING r'ISH, DECK , HOLD OR ANY EQUIPMEN T  ".THICH MIGHT COMS IN CONTACT WITH FISH 

The water  used for cooling engines is usually at 
a higher temperature than fresh sea 

water and 
might be contaminated with oil or other petroleum products or contain rust and 

other by—products of metal corrosion. 
Such water, therefore, will accelerate considerably the spoilage of fish by raising 

their temperature and might impart objectionable taste, 
odour or undesirable discolouration. 

4.5.6 WHEN CLEANING AND HOSING OPERATIONS ARE CARRIED OUT WHILE THE VESSEL IS IN PORT, 
POTABLE FRESH OR CLEAN SEA WATER SHOULD BE USED 
The water should always be free from objectionable contamination. The total number 

of bacteria in it should be low, and it ought not co contain any micro—organisms of public 
health significance. Contamination of the fish by water—borne bacteria and other undesirable 
substances will result in the loss of quality and might become a health hazard. Harbour is  
water is usuall, heavily polluted, and should never be used for cleaning 

purposes.  

also true for water in the close vicinity of towns, villages, industrial plants, fish 

processing establishments and factory ships. 	 FF III B 
4.5.7 IMMEDIATELY AFTER THE CATCH IS UNLOADED, THE DECK AND ALL DECK EQUIPMENT SHOULD 

BE 

HOSED DOWN, BRUSHED, THOROUGHLY CLEANED WITH A SUITABLE CLEANING AGENT, DISINFECTED (3)(v) 

AND RINSED 	 multiplication 
Fish blood, guts, slime and dead fish left on the deck

s 
 will support 

uppor ab ac seriaa are 
which may contaminate future  catches. If allowed to dry, 	t 
very difficult to remove. 

l 
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It is important to realize that thorough cleaning should always precede disinfeotion 
especially when chlorine is used as the disinfecting agent. Any organic matte which if not 
removed from the surfaces that are to be disinfected, will rapidly combine with and neatralise the 
micro—organism killing ability of chlorine or any other disinfectant. 

4.5. 8  IMMEDIATELY AFTER THE CATCH'IS UNLOADED, THE FISH HOLD AND BILGE SUMP SHOULD ALSO BE 
EMPTIED COMPLETELY. ALL SURFACES IN THE HOLD, POUND BOARDS AND SUMP SHOULD BE 
THOROUGHLY CLEANED WITH A SUITABLE CLEANING AGENT, DISINFECTED AND RINSED. 

This is necessary to remove all fish slime, blood and other residue as soon as the 
oatch is landed, in order to avoid baoterial growth, offensive odours and the drying of residues 
on the hold or other surfaces. Cleaning should be completed before the fresh ice is taken on 
board for the next trip. 

4.5.9 IN SHIPS USING REFRIGERATED SEA WATER OR REFRIGERATED BRINE SYSTEMS FOR THE PRESERVATION 
OF THE CATCH, ALL TANKS, PUMPS, HEAT EXCHANGERS AND OTHER ASSOCIATED EQUIPMENT SHOULD . 
BE CLEANED IMMEDIATELY A}'i R DISCHARGING THE CATCH. POTABLE WATER CONTAINING A 
SUITABLE CLEANING AGENT SHOULD BE CIRCULATED THROUGH ALL PARTS OF THE SYSTEM. TANKS 
SHOULD BE INSPECTED CAREFULLY AND CLEANED OUT BY BRUSHING IF NECESSARY 

Since anearobic bacteria are particularly aotive under tank storage conditions, a 
very high standard of sanitation is required to avoid their build up and the spread of 
infection from one tank to another. 

Immediately after unloading, when surfaces are still wet, the holding tanks should be 
washed with clean cold water under adequate pressure then scrubbed with a brush using an 
alkaline detergent solution, then followed by a rinse with warm and cold water. 

All pumps, pipes and heat exchangers should be thoroughly flushed with clean cold 
water, then followed by circulating through the system either hot alkaline solution or cold 
water to which a strong cleaning agent has been added. After rinsing with clean water, a 
suitable disinfectant should be circulated through. It has been regarded by many fishermen as 
good practice to leave a weak solution of a non—corrosive disinfectant in the system. 

This of course must be drained and rinsed out thoroughly with clean sea water before filling 
the tanks. 

4.5.10 WHERE REFRIGERATED SEA. WATER IS USED FOR THE PRESERVATION OF FISH, ONLY CLEAN SEA 
WATER SHOULD BE USED AND SHOULD SE CHANGED AS OFTEN AS POSSIBLE TO PREVENT THE 
ACCUMULATION OF CONTAMINATING MATERIALS 

Use of sea water contaminated with sewage or industrial discharges will affect the 
quality of the catch or render it unfit for human consumption. It is advisable for fishermen 
to check with the local authorities which areas are likely to be free of pollution. The intake 
for the' vessel's sea water pump should be located away from sewage, waste dis-
charge and engine cooling water outlets of the boat. Clean sea water should be 
taken in while the vessel is in forward motion. 
4.5.11 ADEQUATE PRECAUTIONS SHOULD BE TAKEN TO ENSURE THAT ' HUMAN AND OTHER WASTES 

FROM THE FISHING VESSEL ARE DISPOSED OF IN SUCH A MANNER AS NOT TO CONSTITUTE A 
PUBLIC HEALTH AND HYGIENIC HAZARD 

With man's increased concern for the protection of his environment, in some countries 
the disposal of any waste from any boat into the surrounding water is restricted by law. 

The fishermen should be fully aware of their responsibilities in this regard. Discharge 
of animal, human or any other wastes from the fishing vessel into the sheltered waters close 
to man inhabited areas, 	 • or over the shellfish growing areas should not be 
practised. 

4.5.12 EkrbCTIVE MEASURES SHOULD BE TAKEN TO PROTECT THE FISHING VESSEL AGAINST INSECTS, 
RODENTS, BIRDS OR OTHER VERMIN 

Rodents, birds and insects are potential carriers of many diseases which could be 
transmitted to man by contamination of fish. Fishing vessels should be regularly examined 
for i evidence óf infestation and, whin required, effective control measures should be taken. 

All rodenticides, fumigants, insecticides and other toxio substances should be used 
only in accordance with the recommendations of the appropriate official agency having 
jurisdiction. 
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4.5.13 DOGS, CATS AND OTHER ANIMALS SHOULD BE EXCLUDED FROM AREAS OF THE VESSEL 
FISH IS RECEIVED, HANDLED, PROCESSED AND STORED 	 .. 

Because of publio health hazards and for aesthetic reasons, no surface of the fishing  
vessel and of the equipment thereon which oomeo in oontaot with 	fish should be exposed to  

oontamination with eaiimal hair or exoreta. 	 . 

4.5. 14 WHEN A VESSEL CONVERTS TO STORING FISH IN ICE FOR HUMAN CONSUMPTION, AFTER CATCHING  
SPECIES SUCH AS HERRING FOR REDUCTION PURPOSES, THE HOLD AND BILGE MUST BE - THOROUGHLY  
CLEANED, DISINFECTED AND RINSED 	 • 
Cleaning should be oarried out with high pressure potable water containing a suitable  

cleaning agent, followed by,a thorough rinsing. A suitable disinfectant should then be applied  
to all surfaces and remain in contaot long enough to oomplete the disinfection. Always, when  
using commercial products, the manufacturer's recommendations as to the oonoentration and  
treatment time should be followed. Finally the hold should be thoroughly rinsed with potable  

or clean sea water.  

4.6 	Handling the Catch on Board  

4.6.1 DURATION OF THE FISHING TRIP FOR A FISHINIG VESSEL SHOULD BE DETERMINED BY THE  
FACILITIES AVAILABLE ON THE VESSEL FOR HANDLING AND KEEPING THE CATCH WELL CHILLED,  
DISTANCE FROM THE PROCESSING PLANT AND THE LOCAL ENVIRONMENTAL CONDITIONS  

From the time the fish are oaught there is a continual and irreversible deterioration  
in quality. The progress and degree of such deterioration are governed mainly by the time  
the fish are held and the temperature at which they are handled and stored on board a fishing.  
vessel. With short distances from the processing plant or market more time could be spent on  
the fishing grounds providing the boat is equipped with adequate facilities to handle, effectively  

chill and hold the catch at a low temperature.  

4.6.2 HANDLING THE CATCH SHOULD BEGIN AS SOON AS IT COMES ON~~ ,~

BOARRD. ANY FISH UNSUITABLE FUR  
INitno lisne I `I'ION SHOUT ~ B.3.; R MO 

~ñmed1a1e iy Itñe 
CATCH  are  taken on bo Pr 1TE  

In  tnose  is sties w ere  sorting  is one 
should be carried out quickly, to avoid any risk of damage due to abrasion, particularly where .  
the catch contains spiny and rough—skinned species. The fish that are capable of producing  
distinctive ammoniacal odours on storage should also be separated from the other fish as soon  
as possible. Fish unsuitable for human food because of small size, spoilage, damage,  
parasitization, poisonous nature or any other reason should also be quickly removed from the  

catch.  
4.6.3 WHERE IT IS REQUIRED TO KEEP SPECIES UNSUITABLE FOR HUMAN FOOD, THESE SHOULD ALWAYS BE  

SORTED FROM THE EDIBLE CATCH AND KEPT SEPARATE AT ALL TIMES  

If fish, unsuitable for human food, are brought book to port as for example, for fish  

meal manufacture, care should be taken to avoid contamination of the edible patch.  

4.6.4 FISH SHOULD NOT TE TRAMPLED OR STOOD UPON, AND SHOULD NOT BE PILED DEEPLY ON DECK  

Any physical damage, whether by crushing, bruising, rubbing or scraping assists spoilage  

and reduces the value of the fish for suboequent food processing purposes.  

4.6.5 ALL FISH OU DECK SHOULD BE  PROTECTED FROM SUN, FROST, AND ThE DRYING EFFECTS OF WIND  

It is essential to prevent the fish temperatures from rising. Each  
.degree of rise in temperature increases the rate of spoilage. If the oatoh is to be on deck for  
any length of time, it should be protected by an awning, ice, or even a wet, Olean canvas or  
burlap. Drying will lower market value by spoiling the appearanoe and possibly inducing  
rancidity. Slow freezing of the catch on deck, in areas where very low temperatures are  

enoountered, should also be avoided.  

If the vessel is undeoked, then a clean container, preferably insulated and lidded,  

should be provided for the protection of the catch.  

4.6.6 LINE CAUGHT FISH SHOULD, WHEREVER PRACTICABLE, HE STUNNED AS SOON AS THEY ARE TAKEN ON  

BOARD THE VESSEL .  

If fish are allowed to struggle and thrash about on deck, they, 	not only bd badly '  

bruised, but may beoome exhausted before they die, and their quality 	impaired. It ie -  

of course recognized that the stunning of small fish is impraotioable.  

• 

~ 
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Stunning should be done only en the head and, with some fish, preferably while the 
fish is still in water. Fish should be landed by hooking under the gills rather than 
gaffing in the body or lifting by the tail. With heavy fish the spine might break when the 
fish is lifted by its tail thus resulting in local flesh disoolouration and muscle separation. 

4.6.7 WHEN FISH ARE TO BE BLED, THIS SHOULD BE DONE IMMEDIATELY AFTER THE FISH ARE LANDED 

Bleeding is usually quicker and more effeotive when carried out at a relatively low temperature or when t4e fish are still alive. . 
It is good practice with 'some fish to bleed them prior to gutting. On the other hand, 

in some fisheries, the fish are bled by gutting. In the latter case, the fish will bleed 
better if they are freshly caught. For this purpose the fishermen should take short hauls 
in order to bring the fish on board alive. 

If the bleeding and gutting is done on dead or "spent" fish, the fillets out from 
such fish will have a pronounced reddish disoolouration rather than the highly desirable 
white appearance when properly bled. 

4.6.8 GUTTING SHOULD COMMENCE AS SOON AS THE CATCH  COMES  ON DECK 
The reasons for prompt gutting are, firstly, to sever some of the main blood vessels 

allowing the fish to bleed and, secondly, to remove the stomach and gut which would otherwise 
cause a softening of the flesh and accelerate spoilage. Fish in which the guts are full of 
food will spoil even more rapidly. Although immediate gutting is desirable with most species, 
the catch in certain fisheries cannot be'handled rapidly enough, and advantages gained by 
gutting may be offset by quality loss resulting from rises in fish temperature. In such 
circumstances it would be preferable to get the fish under cover and to chill quickly, 
rather than delay the chilling operation by gutting. 

4.6.9 WHERE RAPID GUTTING IS NOT PRACTICABLE WHOLE FISH SHOULD BE, WASHED AND CHILLED AS SOON 
AS IT COMES ON DECK 

• 
of the fish in 
gutting and handling. 

of spoilage micro—
the viscera of 

4.6.10 IT IS USUALLY IMPRACTICABLE TO GUT VERY SMALL FISH. THESE SHOULD THEREFORE BE PLACED IN CHILLED STORAGE QUICKLY 

Any delay in chilling very small whole fish will have an adverse effect en their 
quality. Failure to stow these fish quickly may expose them to the effect of weather as well 
as to physical damage. 

4.6.11 GUTTING SHOULD BE COMPLETE AND CAR&IED OUT WITH CARE. BAD GUTTING} MIGHT BE WORSE THAN NO GUTTING AT ALL , 

Pieces of gut or liver, if not completely removed, will act as centres frem which 
spoilage will develop. Enzymes, from pieces of gut and liver will digest the flesh and 
facilitate the entry of bacteria. Careless gutting, for example, cutting beyond the vent 
of a fish will also allow the entry of bacteria. into the flesh. Nevertheless, outs should 
be adequate to allow easy access to the belly cavity and complete removal of guts. - 
4.6.12 FISH GUTS SHOULD NOT BE ALLOWED TO CONTAMINATE OTHER FISH ON DECK 

Fish guts contain digestive enzymes and spoilage bacteria. If allowed to foul the 
rest of the catch, the spoilage:rate will be increased. This contamination can be prevented 
by dropping guts into suitable watertight containers: or chutes discharging over the ship side. 

In disposing of offal into the surrounding rater, some oonsideration'should be given to 
the possibility. of a serious pollution problem, especially if this is done in sheltered 
waters, close to publio beaohee or•inhabited areas. 

With bigger boata, handling larger quantities of fish the resulting offal could easily 
be processed into fish meal. Such machines have been developed for installation on board 
fishing vessels and are presently available.' 

This helps to remove filth, particularly gut contents squeezed out 
the net, and it helps to prevent excessive contamination during subsequent 

A thorough washing of the fish will reduoe considerably the number 
organisms and remove some of the protein digestive enzymes which come from 
the fiéh. 
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4.6.13 
N ~VTE AND  DEQUATER STORAGE pCILIITIES tISIOULDT P

ROVILED  FOR THE FISH ROE, MILT  

In some fisheries certain by—products of gutting operation are saved either for human  

food, 
 like fish roe and milt, or for utilization in pharmaceutical industry, like fish liver  

wiled in vitamin extraction.  
All these by—products should be stored separately from the fresh fish intended for  

human consumption and should be kept well chilled and protected from sun, rain, wind and frost.  

Partial freezing of roe might damage it.  

4.6.14 IMMEDIATELY AFTER GUTTING, FISH SHOULD BE WASHED WITH CLEAN SEA WATER OR POTABLE WATER  

Fish should be thoroughly washed with clean sea water or potable water before being placed under  

refrigeration to remove all blood, slime and pieces of gut. Fish blood coagulates rapidly and 
 

washing will facilitate more complete bleeding, which in turn will improve the appearance of 
 

the product. If tanks are used for washing gutted fish, a continual flow of clean sea 	
FF  

water should be provided to prevent the accumulation of contaminating materials. The 	
III.B(2)(d)  

praotioe, common in some inshore fisheries, to gut and wash the fish close to land involves  

the risk of .using polluted sea water, and should therefore be discouraged. 
 

Harbour water, which is always polluted in some way, should never be used for washing  

fish.  

4.6.15 ON  COMPLETION OF WASHING THE FISH, FURTHER HANDLING SHOULD BE CARRIED OUT WITHOUT DELAY 
 

Any further postponement in handling the washed fish before it is chilled, reduces its  

potential keeping time.  
Therefore,with the least possible delay the fish should be thoroughly iced or 

FF 

immersed in ice water to bring its temperature down to 0°C (32°
F) as quickly as possible. 	III.B(4)(a)  

In warm climates a delay of one kour can have a serious effect on the quality of the  

final product.  

Chilling of fish in bulk by cold air • or by top icing only should be avoided. It should 
 

be mentioned that the rapid chilling of the freshly caught fish will also slow down the onset,  

duration and relaxation stages of the rigor mortis phenomenon. Although this problem. concerns 
 

mostly the quality of frozen fish, it could also affect the quality of freshly caught fish when  

they are left unprotected on the deck exposed to a high temperature. At such a temperature  

the stiffening of the muscles is accelerated, thus creating strong internal stresses which  

might result in a break—down of the muscular tissue. In some species of fish the severity and  

rapidity of this reaction will have a detrimental effect on the quality. Also to many buyers  

the sign of rigor is equated with freshness. When the rigor is over the muscles become flabby  

and the fish "pite" easily on application of a slight pressure.  

4.6.16 DECK HATCHES SHOULD NOT BE LEFT OPEN LONGER THAN NECESSARY TO LOAD THE FISH  

Only one fishroom hatch should be opened to allow the loading of fish and to prevent  

undesirable heat leak into the hold. Where two or more hatches are open at the same time, a  

current of warm air may flow through the fishroom, causing undue ice meltage.  

4.6.17 FISH SHOULD BE ALLOWED TO SLIIE DOWN CHUTES INTO THE HOLD OR BE LOWERED IN SUITABLE 
 

CONTAINERS  
Fish can be damaged and their market value reduced if they are thrown or dropped into  

the hold.  
Heavy fish should never be lifted by their tails or dropped on their tails into the hold. 

 

Indiscriminate use of pughs, hay—forks, shovels, rakes and gaffs for handling of fish  

should be discouraged. Physical damage  caused by these sharp instruments will result in 
 

shortening of the shelf life of fish, deterioration in quality and diminishing recovery as 
 

the fish go through the processing.  

Fish are extremely perishable food and should be handled with utmost care at all times. 
 

• 
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4.6.18 FISH SHOULD BE CHILLED RAPIDLY IN MELTING ICE AND SHOULD BE STORED SO THAT THE  
TEMPERATURE DOES NOT RISE. FOR SHORT TERM STORAGE, HOWEVER REFRIGERATED SEA WATER OR 

 REFRIGERATED BRINE MAY BE USED  

It is well known that temperature is the most important single faotor influencing 
 the keeping quality of fish. It has been shown th at  cod  spoils about 5 tides  as  at 10 C (50°F), and about 2i times as fast at  4.4°C (40 F), as it does at 0 C (32

o 
 F).  Ezprgssingothis in another way, cod that would remain edible f$r about 14 days stored at 0 C (32°F) would be edibl e  for only  6 days if stored at 4.4 C (40 F) and for less than 3 days if stored at  10°C (50°F). It is also known that the'effects of increasing  temperature are cumulative; that is, some potential keeping time is lost each time the 

 temperature of the fish is allowed to rise. The extent of this loss depends both on 
 the degree 

of temperature rise and the length of time the fish remains at the higher  
temperature. It is, therefore, most important to chill quickly the fish to the temperature 

 of melting ioe, soon after capture, and maintain it in a chilled condition until it reaches 
 the consumer. In some areas refrigerated sea water or refrigerated brine is used for  chilling and storing the fish. Here again the_chilling should be rapid and the system 

 should be capable of maintaining the fish at —1°C (30 °F).  
4.6.19 FISH IN ICE SHOULD BE STOWED IN SHALLOW LAYERS  

The beet bulk stowage is the shallowest, with the fish well mixed with finely  divided ice. It is appreciated that in some fisheries a compromise is necessary,  
because it is rarely possible to stow all the catch in very shallow layers, a few fish 

 deep, between shelves. It is perhaps not sufficiently 	recognized  
bottom of a deep pile can lose considerable' weight. It has been o served, hforfinstance,  
that haddock at the bottom of a pound 1 metre (3 ft) deep can lose as much as 15 percent 

 of its initial gutted weight after about two weeks' storage.  
4.6.20 THE PRACTICE OF SHELF STOWAGE IS NOT TO BE RECOMMENDED, UNLESS THE SINGLE LAYERS  OF FISH ARE COMPLETELY COVERED WITH LAYERS OF ICE  

In practice, shelf stowage involves the laying out of single layers of fish side by  side and head to tail, belly down on a bed of, ice, but with no ice among or on top of  
the fish. Single fish laid out in this manner are only cooled from one side, and therefore 

 cool down less rapidly than fish well mixed with ice. The backs and heads of the fish can 
 remain 

quite warm throughout the storage period, and bacteria originating in the gills can 
 spread rapidly along the backbone. It has been found that these shelf stowed fish are  

inferior in quality compared with fish which have been shallow bulk stowed at the same time. 
 

Where fish are shelf stowed, ice should always be added, around and on top of each  layer.  

4.6.21 FISH SHOULD BE SURROUNDED BY ADEQUATE QUANTITIES OF ICE  
Sufficient quantities of ice are necessary, not only to cool the fish, but to maintain  it in a cool condition. There should be enough ice to cope with any heat leaking into the  fish room and the ice should be properly distributed. If, at the end of a voyage, fish  

are no longer completely surrounded by ice, then insufficient quantities of ice have been 
 

used. It is difficult to lay down precise quantities required, but icing should be heaviest  
against shipsides and bulkheads. The heat leak into the hold will depend on its construction,  the temperature of the surrounding sea and areas of the vessel adjacent to the fish hold.  
In warm waters it will be necessary to use greater proportions of ice than in colder climates,  and the quantity will also depend on whether the hold is insulated. It must be emphasized  
that the correct quantities of ice require to be worked out for individual vessels by'trial  and error. In the final analysis the best way to determine correct ice quantities is to  
measure the temperature of the fish from time to time. In many countries fishery research  organizations are available to give advice on how to measure these temperatures.  

Stowage of fish in ice is generally practiced on fishing vessels making trips of a  
few days or more, but many small inshore vessels do not use ice or any other form of  
preservation, and consequently there is often considerable and unnecessary loss of fish  quality-.  



- 38 — 

4.6.22 ICE SHOULD ALSO BE yap TO PREVENT CONTACT WITH ALL SURFACES 
IN THE FISH HOLD 

' It is good praotioe to prevent fish from Doming in oontaot with ehipeides, bulkheads 
and all fiehroom structures. If fish are pressed against those surfaces,' or  even against 

one another, so that air is exoluded, a peculiarly offensive type of bacterial spoilage 
takes plane, and fish which otherwise appear to be in good condition are rendered quite 
inedible, because of the development of foul odours and flavours. Inadequate icing may result 
in fish coming in oontaot with these surfaces. 

4.6.23 FINELY DIVIIED ICE SHOULD ALWAYS BE USED TO GIVE CLOSE CONTACT WITH THE FISH 

To maintain olose contact with the fish at all times, ice used for chilling and 
preservation should always be finely divided in one form or another. Any large lumps of ioe 
can cause damage to fish, and will be less effective in cooling because of poor surface 
contact with the fish. Various forms of ice are used in many fisheries, the important 
faotors are that they should be made from potable quality water and should consist of finely 
divided particles to inorease their 000ling effectiveness. 

4.6.24 WHERE BOXED STOWAGE IS USED, THE FISH SHOULD BE PROPERLY ICED AND THE BOXES NOT 

OVERFILLED 
The packing of fish with ice, into containers at sea, 

in  some areas, offers a number of advantages for certain fisheries. When properly 
iced the fish can remain undisturbed in the boxes until they reach the processor. 
Unloading the catch can become a simpler operation, and more ice can be added to the boxes 
on landing, without disturbing the fish. 

Generally, properly boxed ic ed fish should be of,a higher quality than fish caught 
the same day and stored in other ways. Each day's catch can also be separated more easily. 
Since boxes are stacked one on top of another in the fish hold, overfilling with ice or 
fish will result in crushing and damage to the fish. For efficient cooling, each box should 
contain a layer of ice on the bottom, then some fish and ice mixed together, and lastly a top 
layer of ioe. Boxing should not be mixed with other methods of stowage during the same trip. 

4.6.25 
DENSITY OF MORE THAN 800DKGNPERFCUBICAMETRE (50 LB PER 

REFRIGERATED BRINE TO A 

If too much fish is loaded into the tanks, there will not be sufficient space for 
the free circulation of refrigerated sea water or brine throughout the load, and therefore 
some fish will not be cooled efficiently. Thic practice of overloading the tanks will also 
add an extra load on the refrigeration equipment in which case it will take a longer time 
to attain the desired temperature conditions or, in extreme cases, might never be reached. 
The density of the fish given above is an upper limit and may be high for certain species. 

4.6.26 WHERE SEA WATER OR BRINE. STOWAGE TANKS ARE COOLED BY THE ADDITION OF ICE, SALT 

CONCENTRATION SHOULD BE MAINTAINED AT ABOUT 3 PERCENT 

In practice this can be achieved by the addition of salt, the, quantity being 
regulated by the amount of ioe used. If the sea water or brine is too diluted, the fish can 
absorb water t.nd hence quality can suffer. 

4.6.27 Á STOWAGE PLAN SHOULD BE KEPT ON ANY VESSEL FISHING FOR MORE THAN A DAY OR TWO 

A well prepared stowage plan enables the various day's catches to be kept separate 
when unloading. Fish from different day's catches should never be stored mixed together: 

4.7 	Unloading the Catch 

4.7.1 UNLOADING THE CATCH SHOULD BE CARRIED OUT IN A CAREFUL MANNER, AND WITHOUT DELAY 

In most fisheries the catch is landed after being separated from the ice in the fish—
room. Any undue delay at this stage allows the fish temperature to rise, thus increasing 

' the rate of spoilage. For this reason, the landing of boxed iced fish is to be recommended. 

There are fish landing installations where the oatoh could be unloaded from a vessel 
to a dock—side conveyor within a relatively short time. Such a conveyor will provide for 
cursory inspection of the Satoh, and will de—ioe the fish, spray—wash it and oonvey the load 

through the automatic weight recording scale or individual fish counter device. 
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Such installations should be constructed of suitable corrosion-resistant material and so designed as not to . 00ntaminate or damage the fish or to oause its temperature to rise. 
A large amount of cold potable quality water Would be required for dei.ioingand washing of fish. 

44.2 AT THE CONCLUSION OF EACH FISHING TRIP, ALL UNUSED ICE SHOULD BE DISCARDED BEFORE CLEANING BEGINS 

Ice left in the fishroom, even if it has not been used on the previous trip, may be oontaminated with fish spoilage 
bacteria. If this ice is used on any subsequent trips, 

for cooling fish, it may accelerate spoilage of the catch. 
4.7.3 MIXING OF DIFFERENT DAYS' CATCHES DURING UNLOADING SHOULD BE AVOIDED 

Batches of fish, of mixed quality, may often fetch a lower price on the market. 
Poorer quality fish will soon contaminate any of higher quality if they are mixed together. 
A good stowage plan, showing the position of each day's catch in the hold may avoid mixing. 
4.7.4 FISH SHOULD NOT HE DAMAGED DURING UNLOADING 

As has been mentioned before, the use of hooks, shovels, forks and other such 
implements for unloading the catch should be avoided, in order that the fish suffer no 
damage. Where these implements Are used they should be handled with great care. Tearing 
of the flesh reduces the value of the fish and accelerates spoilage. 
4.7.5 MECHANICAL UNLOADING EQUIPMENT SHOULD BE USED WHERE POSSIBLE 

Properly designed systems employing mechanical conveyors, fish pumps or other 
such equipment can increase the unloading rate and oause less damage than the traditional 
manual methods. With faster unloading, the time that the fish are exposed to the outside 
environment may be decreased, thus delaying spoilage. Some effective fish pumps are 
available for large and small fish and should only be used with potable water or clean sea 
water. They are not yet suitable for handling all species. 

4.7.6 BULK OR SHELF STOWED CATCH SHOULD BE UNLOADED INTO CLEAN CONTAINERS AND IMMEDIATELY 
PLACED IN A SUITABLE COVERED AREA. WHILE LYING IN THIS AREA THE CATCH SHOULD BE 
MAINTAINED IN A CHILLED CONDITION 

No fish should be.  allowed to lie on floors or other unclean surfaces and they should 
not be exposed to direct sunlight. The use of clean containers and asufficient quantity of ' 
ice will increase keeping time. 

4.7.7 CARE SHOULD BE TAKEN THAT FISH ARE NOT DAMAGED OR CONTAMINATED DURING SORTING, WEIGHING AND TRANSFER TO CONTAINERS 

Physical damage can increase spoilage rate and badly torn fish are useless for processing purposes. 

4.7. 8  WHEN REFRIGERATED BRINE OR  SEA WATER BOATS ARE UNLOADED BY MEANS OF PUMPS 
AND SIPHONS THE COMPENSATING OR SO CAL..ED "MAKEUP" WATER SHOULD BE OP THE SAME 
TEMPERRTURE AND SANITARY QUALITY AS THE ORIGINAL BRINE 
The unloading of the refrigerated sea water boats oould be accomplished either by 

brailing or by the use of fish pumps or syphons. 

If a pump or a syphon is used, a fair amount of 	refrigerated sea water, as the, conveying medium for the fish, will be lost at the outlet end of the system. 
To retain the necessary level and volume of water in order to complete the unloading, additional 	

("makeup") water from an outside source should be added to the system. 

Only cold, clean sea water or brine, or fresh potable water should be used to compensate 
for the lose of the original brine unless a method of recovering the original brine at the 
fish discharging end of the system and introducing it back into the circulation could be devised. 

4.d 	Sanitary Control Programme 

4.8.1 IT IS DESIRABLE THAT EACH FISHING VESSEL SHOULD DEVELOP ITS OWN SANITARY CONTROL 
PROGRAMME BY INVOLVING THE WHOLE CREW AND BY ASSIGNING TO EACH MEMBER A DEFINITE TASK IN CLEANING AND DISINFECTING THE BOAT 

A permanent cleaning and disinfection schedule should be drawn up to ensure that all 
parts of the boat and equipment thereon are cleaned appropriately and regularly. 

The fishermen should be well trained in the use of special cleaning tools, methods of 
dismantling equipment for cleaning and should be knowledgeable in the significance of 
oontamination and the hazards involved. 

V', 
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HANDLING FRESH FISH ON SHORE  

5. 	
SECTION IV B — PLANT FACILITIES AND OPERATING REQUIREMENTS  

5.1 	Plant Construction and Layout  

5.1.1 	General Considerations  

FRESH FISH PROCESSING PLANTS SHOULD BE SPECIALLY DESIGNED FOR THE PURPOSE 
 

Raw fish spoils considerably, faster than raw meat of warm blooded animals 
 

or other common foods like milk, fresh fruits or green vegetables. The keeping time 
 

of fish delivered to processing plan
ts has been already reduced by time and conditions  

of handling and storage on the fishing vessel. There is little that could be done 
 

by the processor to improve the quality of fish delivered to him by the fishermen. 
 

With the best of treatment the fresh fish, depending on species an
d physical condi-

tions of the animal when caught, after ten to twelve days in ice will be considered, 
 

in most of the cases, as unfit for human consumption.  

Because of this highly perishable nature of fish, the processing plant 
 

demands special facilities and material which, as compared to other food processing 
 

establishments, are in some cases rather unique.  

The technological and hygienic operating and production requirements also  

differ in being often more demanding and critical.  

The fresh fish processing plant, therefore, should be designed to process 
 

the fish with the minimum of delay and of any further reduction in fish quality. 
 

5.1.2 Plant Construction and Sanitary Design  

5.1.2.1 THE PLANT AND SURROUNDING . 
 AREA SHOULD BE SUCH AS CAN BE KEPT 1tEASONABLY  

FREE FROM OBJECTIONABLE ODOURS, SMOKE, DUST OR OTHER CON'T'AMINATION.  THE  

BUILDING SHOULD BE SUFFICIENT ANT IN SIZE WITHOUT CRO4WDING OF EQUIPMENT OR  

PERSONNEL, WELL CONSTRUCTED AND KEPT IN GOOD REPAIR. THEY SHOULD BE OF 
SUCH DESIGN AND CONSTRUCTION AS TO PROTECT AGAINST THE ENTRANCE AND  

HARBOURING OF TNSECTS, BIRDS OR OTHER VERMIN AND TO PERMIT READY AND  

ADEQUATE CLEANING 

The location of a fresh fish processing establishment, its design, layout, 
 

construction and equipment should be planned in detail with considerable emphasis 
 

on the hygienic aspect, sanitary facilities and quality control.  

National or local authorities should always be consulted in regard to  

building codes, hygienic requirements of the operation and sanitary disposal of 
 

sewage and plant waste.  

	

The food handling area should be completely separate from any part of 	 IV.AFF  
premises used. as living quarters. 

	

5.1..2 FLOORS SHOULD BE HARD SURFACED, NON—ABSORBENT AND ADEQUATELY DRAINED 
	

IV.FF(1)(b)  

Floors should be constructed of durable, waterproof, non—toxic, non— FM
absorbent material which is easy to clean and disinfect. They should be non-

slip and without crevices and should slope evenly 
and sufficiently for liquids 22(i)  

to drain off to trapped outlets fitted with a removable grill.  

If floors are ribbed or grooved to facilitate traction, any grooving'  

of this nature should always run towards the drainage channel. 
 

The junctions between the floors an
d walls should be impervious to 	 MP 

27(ir)(ii) 
water and, if possible, should be coved or rounded for ease of cleaning. 

 

Concrete, if not properly finished, is porous and can be affected by 
 PP  

	

animal oils, strong brines, various detergents and. disinfectants. If used,
. 	IV.A(1)(b)  

it should be dense of a good quality with a well finished waterproof surface. 
 

FF  

IV.A.(1)(a)  
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Suitable and adequate drainage facilities are essential for removal 
of liquid or semiliquid wastes from the plant. There should not be any floor 
area where water might collect in stagnant pools. Drains should be constructed 
of smooth and impervious material and should be designed to cope with the 
maximum flow of liquid without any overflowing and flooding. Drainage systems 

. should be provided with deep seal traps which are appropriate, accessible and 
easy to clean. 

Drainage lines carrying waste effluent except for open drains, should 	FF 
be properly vented, have a minimum internal diameter of 10 cm (4 inches) and, IV.A(1) 
if required, run to a catch basin for removal of solid waste material. Such 	FP 
a basin should be located outside the processing area and should be constructed IV.2(e (ii' 
of waterproof concrete or other similar material, designed to the local specifi- 
cations and should meet the requirements of the official agency having jurisdiction. 26(h) 

5.1.2.4 INTERNAL WALLS SHOULD BE SMOOTH, WATERPROOF, RESISTANT TO FRACTURE, LIGHT COLOURED AND READILY CLEANABLE 

Aooeptable materials for finishing walls inside are cement render, ceramic 
tiles, various kinds of corrosion—resistant metallic sheeting suoh as stainless steel or 
aluminium alloys and a variety of non—metallic sheetings whioh have adequate impact 
resistanoe, desirable surface qualities and are easily repairable. 

All sheeting joints should be sealed with a mastic or other compound resistant 
to hot water, and cover strips should be applied where necessary. 

Wall—to—wall and wall—to—floor junctions should be ooved or rounded to 
facilitate cleaning. 

Walls should be free from prajeotions and all pipes and cables should be 
sunk flush. with the wall surface or neatly boxed in. 

5.1.2.5 WINDOW SILLS SHOULDOBE KEPT TO A MINIMUM SIZE, BE SLOPED INWARD AT 45°  AND BE AT LEAST 1 METRE (3 FT) FROM THE FLOOR 

Window sills and frames should be made of a smooth, waterproof material and, 
if of wood, should be kept well—painted. IAternal window sills should be sloped to 
prevent storage of miscellaneous materials or accumulation of dust and should be 
constructed to facilitate cleaning. 

Windows should be filled with whole panes and those which open should be Screened. The screens should be constructed so as to be easily removable for cleaning and should be made from suitable corrosion—resistant material. 
5.1.2.6 ALL DOORS THROUGH WHICH FISH OR THEIR PRODUCTS ARE MOVED SHOULD BE SUFFICIENTLY WIDE, WELL CONSTRUCTED OF A SUITABLE MATERIAL AND SHOULD BE  OF A SELF-CLOSING TYPE 

Dóors through which fish or their products are moved should be either of a 
corrosion—resistant metal, or sheathedwith a corrosion—resistant metal or made from other suitable material with adequate impact resistance and, unless provided with an effective air screen, should be of ,self—closing type. 

Both the doors and the frames of the doorways should have a smooth and readily cleanable surface. 

Doors through which the produot is not moved, such as those providing staff 
access, should be appropriately surfaced, at least on the processing area side, to 
allow for ease of cleaning. 

5.1.2.7 CEILINCS SHOULD BE IESIGNED AND CONSTRUCTED TO PREVENT ACCUMULATION OP DIRT AND CONIENSATION AND SHOULD BE EASY TO CLEAN 
• 	Ceilings should be at least 	3 metres (10 ft) in height, free from oracke and open jointe and should be of a smooth, waterproof, light coloured finish. 

In buildings where beams, trusses, pipes or other structural elements are 
exposed, the fitting of a suspended ceiling just below is desirable. 

Where the roof beams and trusses cannot be covered, the underside of the roof 
may Constitute a satisfactory ceiling providing all jointe are sealed and the supporting 
atruotures are of a smooth, well—painted and light coloured surface, easily cleanable 
and oonstruoted to protect the fish products from falling debris, dust or oondensate. 

-75.1.2.3 
DRAINS SHOULD BE OF AN ADEQUATE SIZE, SUITABLE TYPE, EQUIPPED WITH 
TRAPS AND WITH REMOVABLE GRATINGS TO PERMIT CLEANING 	

FF 
IV .A(1)(b 

F8' . 

'IV.A(1)(0) 

FM 
22(ii) 

FF 
IV.A(l)(e) 

MP 
29(j) 
FM 

26(j) 

FF 
IV.A(1)(f) 

2/(k)
MP 

 
FF 

IV.A(i)(d) 



5•1.2.8 
AREAS AND NOT 

ILLUMINATION OF  220 LUX 
 LUX  (50  FOOT 

FOOT 
CANDLES)

CANDLES)  
ATIP~I~REQ

WORKING 
 IV.A.2(f)(ii)  

CLOSE EXAMINATION OF THE PRODUCT SHOULD BE PROVIDED AND SHOULD NOT  

ALTER COLOURS  
Light bulbs and fixtures suspended over the working areas where' fish is 	

MP  

handled in any step of preparation, should be of the safety type or otherwise 	29(i)  

proteoted to prevent food contamination in case of breakage.  

• 5.1.2.9 DIIO 
PREMISES CONTAMINATION  LWITHTOBNOXIIOUS ODOURS, DUST, VAPOUR DR SMOKE 

SA-  IV.A.2(f)(•i)  
T 
Special attention should be given to the venting of areas and equipment  

producing excessive heat, steam, obnoxious fumes, vapours or contaminating aerosols.  

The air-flow in the premises should be from the more hygienic areas to the less  

hygienio areas. Good ventilation is important to prevent' condensation and growth  

of moulds in overhead structures. Ventilation openings should be screened and,  

if required, equipped with proper air filters. Windows which open for ventilation  

purposes should be screened. The screens should be made easily removable for  

cleaning.  

5.1.3 Sanitary Facilities  

5.1.3.1 AREAS WHERE FISH ARE RECEIVED OR STORED SHOULD BE SO SEPARATED FROM AREAS 	
FF  

IN WHICH FINAL PRODUCT PREPARATION OR PACKAGING IS CONDUCTED AS TO 	
IV.A.2(a)(i)  

PRECLUDE CONTAMINATION OF THE FINISHED PRODUCT  

Separate rooms or preferably well defined areas of adequate size should  

be provided for receiving and storing raw materials and for operations like  

washing, filleting, steaking or other processing and packaging.  

Manufacture or handling of edible products should be entirely separate  

and distinct from the areas used for inedible materials.  

The food handling area should be completely divorced from' any part of  

the premises used as living quarters.  

Receiving and storage areas should be clean and readily capable of being 	FF  
maintained in a clean condition and should provide protection for the raw fish IV.A.2(a)(ii) 

 

from deterioration and contamination.  

5.1.3.2 A SEPARATE REFUSE 
	

ROHR EQUALLY ADE UATE OFFAL STORAGE 	
III.FFF 

FACILITIES 	BE  MROI T N 	PREMISES
( 

 
1) 

FF 
If offal or other refuse is to be collected and held before removal,  

adequate precautions should be taken to proteot it against rodents, birds, 	IV.B(3)(b)  

insects and exposure to warm temperatures.  

A separate refuse room for storing waste in water-tight containers or  

offal bins should be provided. The walls, floor and ceiling of such a storage  

room, and the area under the elevated bins should be constructed of impervious  

material which can be readily cleaned. .Where waste material is held in containers 
 

outside the establishment, the containers should be lidded. A separate enclosure  

should be provided for their storage with easy access for vehicles loading and 	F?  

unloading. 	
Standing for the containers should be of solidi hard and impervioue jV. 3(1)(b)  

material which can be easily cleaned and properly 
rained .  advisable 

 containers 
 

used in large numbers, a mechanical washing  plant might  
for routine washing. Containers should be capable of withstanding repeated  

exposure to normal cleaning processes.  
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5.1.3.3 ANY BY-PRODUCT PLANT SHOULD HE ENTIRELY SEPARATE FROM THE PLANT WHICH ZS 
 PROCESSING FRESH FISH FOR HUMAN CONSUMPTION  

The layout and construction of a processing plant fór fish for human  consumption should be such as to ensure that the areas in which fish are held,  processed and stored are used for that purpose only.  
Any processing of 'by-products .  or non-fish products not intended for human  consumption Should be conducted in separate buildings or in areas which are physically  separated in such away that there is no possibility for oóntaminat ion of fish or fish products. 

 5.1.3.4 AN A PIE" SUPPLY OF COLD AND HOT WATER OF POTABLE citittrit Ú1ŒR ADÉQUATE PRESSURE  -SHOULD31E'AVAILABLE AT - NUMEROUS POINTS TBROUGHOUT,THE PREMISES AT ALL TIME$ 	PP DURIMI TEE  WORKING HOURS 
IV.A.2(b)(1)  

All water available for use in those parte of establishments where fish is  received, held, prooessed, packaged and stored should be of potable quality. If sea 
 water is used, it must meet the same micro-biologioal standards as fresh potable water. 

 
An adequate supply of hot water of potable quality at a minimum temperature Of 

 820C (1806F) should be available at all times during. the plant operation.  
The bold water supply used for cleaning purposes should be fitted with an in-

line chlorination system allowing the residual chlorine oontent of the water to be 
 

• 

varied at will in order to reduce growth of micro-organisms and prevent -the build-up  of fish odours.  

Water used for washing or conveying raw materials should not be re-circulated.  

5.1.3.5 WHEN INPLANT CHLORINATION OF WATER IS USED THE RESIDUAL CONTENT OF FREE CHLORINE 
SHOULD BE MAINTAINED AT NO MORE THAN THE MINIMUM EFFECTIVE LEVEL FOR THE USE INTENDED 
Chlorination systems should not be relied upon to solve all sanitation 

problems. The indiscriminate usel of chlorine cannot compensate for unsanitary 
condit'ionsin a processing plant. 
5.1.3.6 ICE SHOULD BE MADE FROM WATER'OF POTABLE QUALITY AND SHOULD BE MANUFAC- FF 

TURED, HANDLED AND STORED SO AS TO PROTECT IT FROM CONTAMINATION- 	IV.A.2(c)(i) 
Ice used in the operation of the fresh fish processing establishment 

should be made from water of potable quality. 

When vessels are taking ice to sea, only fresh clean ice should be taken 
on board at the beginning of each voyage. Ice left from.the previous voyage 

	FF should be discarded and removed from the vessel. 
IV 

5.1.3.7 WHERE A NON-POTABLE AUXILIARY WATER SUPPLY IS USED, THE WATER SHOULD BE.A.2(c)(ii) 
STORED IN SEPARATE TANKS AND CARRIED IN SEPARATE LINES, IDENTIFIED BY 
CONTRASTING COLOUR AND WITH NO CROSS-CONNECTIONS OR BACK-SIPHONAGE 	FF WITH THE LINES CARRYING POTABLE WATER  IV.A.2(d) 
Non-potable water may be used for such purposes as producing steam, 

cooling heat exchangers and fire protection. 

It is very important that the systems of storage and distribution of potable 
and non-potable water are entirely separate and there is no possibility for cross-
connection or for inadvertent usage of non-potable water in the  fish processing areas.  Only potable quality water should be used for the supply of hot water. 
5.1.3.8 ALL PLUMBING AND WASTE DISPOSAL LINES, INCLUDING SEWER SYSTEM,. SHOULD BE FF  LARGE ENOUGH TO CARRY PEAK LOADS AND SHOULD BE PROPERLY CONSTRUCTED IV.2(e).(i)(ii) 

All lines should be watertight and have adequate deep seal traps and vents. 
Disposal of waste should be effected in such a manner as not to permit contamination of potable water supplies.  

Sumps or solid matter traps of the drainage system should preferably be  located outside the processing area and so designed as to allow them to be emptied  and thoroughly cleaned at the end of each working day.  
The plumbing and the manner of waste disposal should be approved by the official agency having jurisdiction.  

5.1.3.9 PROPER FACILITIES FOR WASHING AND DISINFECTION OF EQUIPMENT SHOULD BE 	FM PROVIDED 

Facilities should be present in every fresh fish processing establish26(p)(iv) 
 MP ment for cleaning and_ disinfection of trays, removable cutting or-filleting.boards,  'containers  and other similar equipment and working implements. Such facilities 	

P9(r)(iv'I  
.should be located in a-separate room or in designated areas in the work rooms where 

 there is an adequate supply of hot and cold water of potable quality, under good  -pressure, and where there is proper drainage. 
Any containers and equipment used for offal or contaminated materials should not be washed in the same area. 	 . 
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5.1.3.10 ADEQUATE AND I:ONVENIENTLY LOCATED TOILET FACILITIES SHOULD HE PROVIDEDrv . A. 2 ( g )  

Toilet rooms should have walls and ceilings of a smooth washable, light  
coloured surface and floors constructed of impervious and readily cleanable material.  

Toilet facilities should be well lit, ventilated and kept in .a sanitary condition at 
 

all times. Adequate supply of toilet paper should be available in each toilet cubicle.  

The doors leading to the facilities should be of a self-closing type and  

should not open directly into the fish processing areas.  

The hand washing facilities in the toilet rooms should be of a type not  
requiring operation by hand and should have an adequate supply of hot and cold water  

of potable quality and liquid or powdered soap should be provided. Suitable hygienic  

means of drying the hands such as single use towels should be available. Where paper.  

towels are used, a sufficient number of dispensers and receptacles for used towels  

should be provided.  

Notices should be posted requiring personnel to wash their hands after 
 

using the toilets.  
The following formula could be used in assessing the adequacy of toilet 

 

facilities in relation to the number of employees:  

1 to 9 employees - 1 toilet  
10 to 24 employees - 2 toilets  
25• to 49 employees - 3 toilets  
50 to 100 employees - 5 toilets  

for every 30 employees over 100 - 1 toilet.  

5.1.3.11 	
VAILABLE 	AREAS FOR 	FF  

IV.A.2(h) 
PROTECTIVE HAND COVERINGS  
In addition to hand washing facilities available in toilet rooms, a number 

 

ofli  y  sanitaryh
orspowdered soapd should 

 hot and  

They  and  
noty 

requiring 
g  located in 	

floor 
	fresh or 

not neseariag r .  Singl by 
clean se

a water. Single use towels are recommended, otherwise the method 	
drying  

hands should meet the rsquirementë of the official agency having 
jurisdiction.  

The facilities should be kept in a sanitary condition at all times. 
	FF 

5.1.3.12 STAFF AMENITIES CONSISTING OF LUNCHROOMS, CHANGING-ROOMS OR ROOMS 
	

IV.A.2(i) 
CONTAINING SHOWER OR WASHING FACILITIES SHOULD BE PROVIDED 

Where workers of both sexes are employed, separate facilities 
should be 

present for each except that the lunchrooms may be shared. As generalhguide, 
the 
he- 

lunchrooms should provide seating accommodation for all employees 
 

rooms should provide enough space for lockers for each employee without causing FF 
undue congestion. Clothing and footwear not worn during working hours must 

	IV.A.2(f) 

not be kept in any processing area. 

5.1.3.13 STORAGE FACILITIES SHOULD BE AVAILABLE FOR THE PROPER DRY STORAGE OF 
PACKAGING MATERIALS 
Separate facilities for the storage of cartons, wrappings or other packaging 

materials should be provided in order to protect them against moisture, dust or other 

contamination,. 

5.2 	Equipment and Utensils  

5.2.1 	
ALL WORK SURFACES AND ALL CONTAINERS, TRAYS, TANKS OR OTHER EQUIPMENT USED 
FOR PROCESSING FISH SHOULD BE OF SMOOTH, IMPERVIOUS, NON-TOXIC MATERIAL WHICH 
IS CORROSION-RESISTANT AND SHOULD BE DESIGNED AND CONSTRUCTED TO PREVENT 
HYGIENIC HAZARDS-AND PERMIT EASY AND THOROUGH CLEANING 

Contamination of fish during processing can be caused by contact  

wits ucrevicescandylooseascale,Anon_toxic,.unaffected 
 surfaces 

by salt,
should 

 fishsjdices or
free from

surfces. other 

P 
ingredients used, and 

 capable of withstanding repeated cleaning and disinfection. 
Wood could be used for cutting surfaces only when no other suitable material is available. 

Fish boxes  metal,anhifdofgwood, should 
	preventfmoisture 

 or  

corrosion-resistant entering the wood and coated with a durable, non-toxic paint or other surface coating 
that is smooth and readily washable. Wicker baskets should not be used. 

Stationary equipment should be installed in such a manner as will permit 

easy access and thorough cleaning and disinfection. 
Equipment and utensils used for inedible or contaminated materials should be 

identified as such and should not be used 
for handling of fish and jtroducts intended 

for human consumption.  
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CONTAINERS SHOULD BE LARGE ENOUGH TO HOLD ADEQUATE QUANTITIES OF ICE AS. 
WELL AS THE CORRECT WEIGHT OF FISH. THEY SHOULD BE STRONG ENOUGH TO 
WITHSTAND FAIRLY ROUGH HANDLING AND BE SUITABLE FOR STACKING WHEN FILLED, 
WITHOUT DAMAGE TO FISH IN BOXES BELOW. DRAINAGE SHOULD ALSO BE ARRANGED 
TO AVOID CONTAMINATION OF FISH IN STACKED BOXES 

As the fish should always be well iced, it is necessary that the containers be 
large enough to hold adequate quantities of ice for the standard amount of fish being. 
sold. It should be possible to stack containers close together to reduce the amount 
of heat absorbed from the surrounding atmosphere. Good drainage arrangements prevent 
fish lying in melt-water containing bacteria and the digestive enzymes derived from 
the stomach and intestines of the fish. 

	

5.2.4 	RETURNABLE BOXES SHOULD BE OF SUITABLE CORROSION-RESISTANT MATERIAL 

Returnable boxes should be clean to avoid contamination, and strong enough to 
withstand physical damage to the fish during transit. The boxes should also be large 
enough to hold sufficient ice in order to maintain the fish in a chilled condition 
while being transported. Boxes of plastic or light-alloy material are recommended, as 
raw wood cannot be cleaned properly. 

New developments in some areas include the use of plastic non-returnable 
liners and returnable outer boxes in alloy material. Some have built-in melt-water 
collecting compartments so that they can be transported along with other goods, which 
might otherwise be contaminated by the melt-water. 

	

5.2.5 	NON-RETURNABLE BOXES SHOULD BE STRONGLY CONSTRUCTED AND DURABLE ENOUGH FOR 
ANY NORMAL HANDLING OPERATION DURING DISTRIBUTION. THEY SHOULD BE LARGE 
ENOUGH TO HOLD AN ADEQUATE AMOUNT OF ICE AS WELL AS THE REQUIRED WEIGHT OF 
FISH. PROVISION SHOULD BE MADE ,  FOR THE DRAINAGE OF MELT-WATER. WHERE 
WOOD IS USED IT SHOULD BE CLEAN AND NEW 

Non-returnable boxes, in a variety of materials, are used in various fishe-
ries. Many are of poor construction and are easily broken during distribution, thus 
damaging the contents, or allowing outside contamination to take place. In some cases 
boxes are too small to hold adequate quantities of ice. Overfilling a box will result 
in the crushing and bruising of fish when the boxes are stacked for transport. In 
many areas, non-returnable boxes are now available constructed of specially treated 
fibre-board.' Others are made from expanded plastic material which acts as an insulant 
as well as a container but the fish must of course be chilled before packing, or the 
insulation would maintain them at a higher temperature. 

5.2.6 	FILLETING BOARDS AND OTHER SURFACES ON WHICH FISH ARE CUT SHOULD BE MADE 
OF IMPERVIOUS MATERIALS WHICH MEET THE PHYSICAL REQUIREMENTS FOR CUTTING 
SURFACES 

A lot of bacterial contamination of fillets and steaks is caused by contact 
with the filleting and cutting boards. Wooden cutting surfaces are porous and quickly 
become water-logged and are practically impossible to clean thoroughly. They are not 
recommended as suitable for this type of work. 

If in the absence of other materials, wood has to be used, a single board 
of a well finished and smooth surface is recommended. Once the surface becomes badly 
worn then the board should be reconditioned or discarded. 

The use of plywood or other boards of laminated structure should be dis- 
couraged. 

5.2.7 
1 
 THE FILLETING LINE SHOULD BE DESIGNED AS A CONTINUOUS PROCESSING UNIT WITH ALL 	OPERATIONS ARRANGED SEQUENTIALLY IN SUCH A WAY THAT THE FISH COULD 
MOVE UNIFORMLY FAST THROUGH THE LINE WITHOUT ANY STOPPAGES OR SLOW DOWNS 

Properly designed filleting line means saving in the cost of processing and 

5.2.2 	MARKET CONTAINERS FOR REPEATED USE SHOULD BE MADE OF SUITABLE CORROSION- 
RESISTANT MATERIAL AND SHOULD BE CONSTRUCTED SO THAT THEY CAN BE EASILY CLEANED 
The type of container used in fish markets varies from area to area, but 

whatever shape or dimension, they should not have crevices
, lips or sills which render 

them difficult to clean. Containers of wood and wicker cannot be cleaned satisfacto= 
rily and their use should be discouraged. A number of plastic and light alloy con-
tainers are now available for the handling and storage of fish. 

5.2.3 
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will result in a better quality of the final product. When the fish o r. fillets are 

moved through the line by a conveyor, the  conveyor should be provided with scrapers 
and spray-washers at least at its two terminal pulleys. If the fish are flumed, no 
recirculation of the fluming water should be allowed. Offal chutes should•be located 
as close as possible to the filleter's stations but in such a way that there is no 
possibility fór a splash-back. Each filleter's station should have a line of potable 
water with a tap to regulate the flow of water over the surface of the filleting board. 

The filleting line should be easy to dismantle for cleaning purposes and should be 
constructed from a corrosion-resistant material, such as stainless steel or marine grade 
aluminium. There should be an easy access to every part of the line. 

	

5.2.8 	THE USE OF PROPERLY DESIGNED MACHINES FOR GUTTING, WASHING, FILLETING, SKINNING, STEAKING AND SIMILAR OPERATIONS IS TO BE ENCOURAGED 
Where large quantities of fish are processed properly designed machines will 

simplify the production of fillets and similar products in quantity, with consistently 
low bacterial counts. This is mainly because well designed machines have impervious and 
corrosion-resistant working surfaces, are easy to clean and are capable of handling 
the fish with a minimum of delay. 

It is essential that the installation of new machinery should be well 
researched, economically justified and the units should be rigorously tested before 
being put into commercial use, otherwise costly failures may arise. 

	

5.2.9 	CANDLING TABLES SHOULD BE EASY TO CLEAN AND THEY SHOULD NOT RAISE 
THE  

TEMPERATURE OF THE FILLETS 
Since heat from the light may produce rapid growth and activity of bacteria 

on candling surfaces, these should be thoroughly cleaned and treated with disinfectant 
at frequent intervals. The frame and the body of a candling table should be made of a suit-
able corrosion-resistant material. A heavy sheet of opaque glass or translucent 
plastic should be used for the candling surface. 

Preferably white, fluorescent light tubes should be employed as a source of 
a strong and shadow-free light. The encasement, where the lights are located, should 
be made of waterproof material and should be well ventilated to reduce the heat. A 
constant flow of cold fresh water across the candling surface is highly desirable to 
keep the surface constantly wet, clean and cold. 

Electrical wiring of a candling table should be done by a competent electrician. 

To increase the efficiency of candling operation, any extraneous or overhead 
source of light should be reduced to a minimum. 

5.2.10 DIP TANKS USED FOR FILLETS SHOULD BE MADE OF IMPERVIOUS CORROSION-RESISTANT 
MATERIALS AND SHOULD BE EASY TO CLEAN. DIP TANKS SHOULD BE EMPTIED, 
THOROUGHLY CLEANED AND DISINFECTED BETWEEN EACH CYCLE OF USE 
Where it is desired and permissible to use such dips as anti-oxidants or 

polyphosphates, the dangers of contamination must be fully appreciated. Bacterial 
numbers will increase rapidly during use, and this requires that the tanks be fre-
quently and thoroughly cleaned and refilled with new solutions. The use of sprays 
instead of dips has been found by many operators as a more efficient method for treat-
ment of fillets or fish steaks. It eliminates an additional contamination with bac-
teria, provides a continuously uniform solution strength and lends itself to a better 
temperature contrgl. No recirculation of the solution should be permitted, except if 
the solution is filtered, pasteurized and cooled. 
5.2.11 	FISH TRANSPORT VEHICLES SHOULD BE DESIGNED TO ALLOW ADEQUATE ICING OF FISH, 

TO PROTECT 
	TO PERMIT EASY AANNDSTH 	

BE OF SUCH 
OROUGH CLEANING 

 

Vehicles used for transporting fresh fish should be designed and constructed 
to provide constant protection to the fish against contamination by dust, exposure to 
higher temperatures and the drying effect of sun or wind. Even where ice is very cheap 
and journey times or distances are relatively short, the use of an insulated vehicle 
provides an  additional insurance against inadequate icing or unforeseen delays. The insulation should cover completely the walls, roof and the floor of the vehicle. The 
thickness of insulation employed will depend on the outside temperatures normally 
encountered.' It should be remembered that insulation cannot help to cool the fish 
but helps to keep it at the temperature at which it was put into the vehicle. 

For the purpose of cleaning, the vehicles transporting fish should have the 
walls, floors and roofs made of a suitable,-corrosion-resistant material with smooth and 
non-absorbent surface. Floors should be adequately drained. 
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5.3 	Hygienic Operating Requirements  

5.3.1 	GENERAL SANITATION IN AN ESTABLISHMENT WHERE FRESH FISH IS PROCESSED FOR 
HUMAN CONSUMPTION SHOULD'BE OF THE HIGHEST STANDARD PRESENT IN ANY FOOD 
PROCESSING INDUSTRY 

Fish, because of its highly perishable nature, requires strict adherence to 
,specific sanitary requirements which should become a part of a daily operational 
routine of the plant. 

All operations should be carried out in a manner and condition suitable for 
the handling of food for human consumption. 

5.3.2 	THE BUILDING, EQUIPMENT, UTENSILS AND OTHER PHYSICAL FACILITIES OF THE 
PLANT SHOULD BE KEPT CLEAN, IN GOOD REPAIR AND SHOULD BE MAINTAINED 	FF IN AN ORDERLY AND SANITARY CONDITION 	 Iv.c(1) . 

All surfaces which come in contact with fish should be hosed down with cold or 
hot potable water or clean sea water as frequently as necessary to ensure cleanliness. 
It is important that the cleaning method used will remove all residues and the disinfect-
ing method will reduce the microbial population of the surface being cleaned. 

The use of hot water alone is generally not sufficient to accomplish the 
required result. It is desirable, if not essential, that aids such as suitable cleaning 
and disinfecting agents together with manual or mechanical scrubbing, wherever appropriate, 
to be used to assist in achieving the desired

. objective. After the application.of 
cleaning and disinfecting agents the surfaces which some in contact with fish should be 
rinsed thoroughly with potable or clean sea—water before use. 

Cleaning agents and disinfectants used should be appropriate for the purpose 
and should be so used as to present no hazard to public health and should meet the 
requirements of the official agency having jurisdiction. 

5.3.3 FILLETING AND CUTTING BOARDS SHOULD BE FREQUENTLY AND THOROUGHLY SCRUBBED AND 
TREATED WITH DISINFECTANT. WHEREVER PRACTICABLE THE BOARDS SHOULD BE CONTINUOUSLY 
FLUSHED WITH CLEAN RUNNING WATER DURING USE. THE FLUSHING WATER SHOULD CONTAIN 
4 ppm OF RESIDUAL CHLORINE 

It is recognized that the amont of bacterial contamination on fillets and 
similar products is related to the amount of bacterial contamination of the working 
surfaces. Clean surfaces become contaminated as soon as they are used, and consequently ;  
each fish that is filleted, after the first one, increases the surface contamination. 
Filleting and cutting surfaces should therefore be cleaned. If they are not thoroughly 
scrubbed and disinfected, at least at the end of each working day, there may be a 
serious day—to—day carry—over of bacterial contamination during meal breaks and before 
resumption of production following other wo_k stoppages. 

It has been proved that this contamination of both fillets and boards can be 
considerably reduced by continuous flushing with clean cold water. A further reduction 
in contamination has been observed when using chlorinated water for flushing. 

5.3.4 	IF BARRELS OR OTHER CONTAINERS ARE USED ON THE FILLETING LINE FOR THE 
COLLECTION AND DISPOSAL OF OFFAL, THEY SHOULD BE LOCATED BELOW THE LEVEL 
AT WHICH THE FISH ARE PROCESSED AND IN SUCH A WAY THAT THERE IS NO 
SPLASH-BACK ON THE PROCESSING LINE 

If individual offal containers are used close to a processing line instead of 
the flumes or chutes connected to a common line, they should be located in such a way 
that there is no possibility of splash-back. Placement of the filleting boards or 
the fillet containers on the rims of the offal barrels should not be. practiced. 

If the containers are not being used then they should be lidded. In general, 
much could be gained in efficiency and cleanliness of an operation if flumes or other 
equally effective methods are employed for the disposal of the fish offal. 

5.3.5 	ALL MACHINES USED FOR GUTTING, WASHING, FILLETING, SKINNING, STE.KING OR 
SIMILAR OPERATIONS SHOULD BE THOROUGHLY CLEANED AND DISINFECTED DURING REST OR MEAL 
BREAKS  AND BEFORE RESUMPTION OF PRODUCTION FOLLOWING OTHER WORK STOPPAGES 
The use. of machinery reduces the risk of contamination from human sources. If, 

however, these machines are not properly maintained and cleaned at least once every day, 
they can become a serious source of contamination. 
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5.3.6 	ALL HANDLING AND PROCESSING OPERATIONS INVOLVED IN THE PREPARATION AND DISTRIBUTION OF FILLETS AND SIMILAR PRODUCTS SHOULD BE CARRIED OUT UNDER 
SANITARY AND HYGIENIC CONDITIONS 
Fillets and similar products are particularly vulnerable to contamination, 

as their preparation usually involves much handling. When the Flesh is exposed, any 
contamination with micro-organisms will rapidly reduce potential keeping time. All 
plant, equipment and fish workers should therefore comply with the hygienic operating 
requirements. 

5.3.7 	MARKET CONTAINERS AND ALL RETURNABLE FISH BOXES SHOULD BE THOROUGHLY CLEANED 
AND TREATED WITH DISINFECTANT IMMEDIATELY AFTER EACH USE • 
The use of properly designed washing machines is recommended wherever practi-

cable. Good washing by hand can be achieved by scrubbing with stiff brushes and by 
using high pressure water jets, with detergent added to the water. A preliminary 
rinse in potable cold water,  followed by a wash with hot water at a minimum temperature' 

of 43°C (1100F) has been recommended for efficient cleaning. An ample supply of potable water at adequate pressure is the first requirement and cleaning will be much easier 
if slime and blood are not allowed to dry on to the container surfaces. 

5.3.8 	ONLY NEW AND CLEAN BOXES, CARTONS AND WRAPPING MATERIAL SHOULD BE USED FOR THE TRANSPORT AND DISTRIBUTION OF FILLETS AND SIMILAR PRODUCTS. WHERE 
RETURNABLE BOXES ARE USED THEY SHOULD BE OF CORROSION-RESISTANT MATERIAL AND 
THOROUGHLY CLEANED AND DISINFECTED AFTER EACH USE 
The practice of using returnable boxes for the transport and distribution of 

fillets and similar products should be discouraged, unless the box is constructed of 
light inner non-returnable container protected by a stronger returnable outer case. 

All too often, returnable boxes lie around processing plant yards in an un-
washed, filthy condition, where blood and slime are allowed to dry on  to the box, 
surfaces. They are then found to be extremely difficult to clean properly and may 
only receive a quick hose down with cold water. 

As the importance of protecting fillets and other similar products from all 
sources of contamination cannot be overemphasized, new and clean non-returnable con-
tainers should always be used. 

5.3.9 	
DISPLAYED  EFORQSALE, 

	AND 
	

ARE UNLOADED AND 
DISINFECTED 

 

Fish, as a food for human consumption should be treated as such, in clean 
surroundings. Any dirty surfaces  in the vicinity of the unloading area involves the 
risk that fish will, be contaminated with filth and micro-organisms of public health 
significance. 

5.3.10 	REMOVAL OF SOLID, SEMI-SOLID OR LIQUID WASTES FROM FISH UNLOADING, HOLDING AND PROCESSING AREAS SHOULD BE ON A CONTINUOUS OR NEAR CONTINUOUS BASIS 
USING WATER AND/OR APPROPRIATE EQUIPMENT SO THAT THESE AREAS ARE KEPT CLEAN 
AND THERE IS NO DANGER OF CONTAMINATING THE PRODUCT 
All waste materials resulting from the operation of a fish plant should- be 

disposed of as soon as possible in ,
a way that they cannot be used for human food and 

in a manner that they cannot contaminate food and water supplies and offer harbourage 
or breeding places for rodents, insects or other vermin. 

Containers, flumes, conveyors, bins or storage bays used for removal, collec-
tion or storage of fish offal and other waste should be cleaned frequently with potable 
fresh or clean sea water containing an appropriate amount of free chlorine. 

All waste material from containers and vehicles should be removed in such a 

way as  not to cause any contamination and not to create a nuisance. 
Arrangements for the disposal of trade refuse and inedible waste should be 

approved by the appropriate official agency having jurisdiction. 

5.3.11 	EFFECTIVE 	PROTECT 	INTO 
INSECTS, RODENTS, 
	

FF 

BIRDS OR OTHER VERMIN 	
IV.C(2) 

An effective and continuous programme for the control of insects, rodents, 
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birds or other vermin within the establishment should be maintained. The plant FM 34(a ) and surrounding area should be regularly examined for evidence of  infestation. 	FM 34 (b) Where control measures are necessary, treatment with chemical, biological or 	FF physical agents should- meet the -requirements of the official agency having III.A(2) 
jurisdiction and should be undertaken under the direct supervision of personnel 
with a thorough understanding of the hazards involved, including the possibility 
of toxic residues being retained by the fish, or their products. 	 , 

The use of insecticides, during the plant operation, without any provision 
for collection of dead insects, should be discouraged. Instead, the use of adhe-
sive insect traps or very efficient "black light insecticutor" lamps with the 
attached collecting trays, is recommended. Insect traps should not be located 
directly over the processing areas. 

All rodenticides, fumigants, insecticides or other toxic 
be of approved type and should be stored in separate locked rooms 
handled only by properly trained personnel. 

5.3.12 DOGS, CATS AND OTHER ANIMALS SHOULD BE EXCLUDED FROM AREAS 	 FF WHERE FISH IS RECEIVED, HANDLED, PROCESSED OR STORED 	 IV.C(3) 

All employees should.wear,appropriate to the nature of their work, clean 
protective clothing including a head covering and footwear all of which articles 
are either washable or disposable. 

Gloves used in the handling of fish should be maintained in a sound, clean 
and sanitary condition and should be made of an impermeable material except where 
their usage would be incompatible with the work involved. Hands should be washed 
thoroughly with soap or another cleansing agent and warm water before commencing 
work, on every occasion after visiting a toilet, before resuming work and whenever 
necessary. The wearing of gloves does not exempt the operator from having thoroughl y washed hands. 

Eating,-smoking, chewing of tobacco or other materials and spitting should 
be prohibited in any part of the fish handling areas. 

5.3:14 NO PERSON WHO IS SUFFERING FROM, OR WHO IS A CARRIER OF ANY COMMUNICABLE 
DISEASE OR HAS AN INFECTED WOUND OR OPEN LESION SHOULD BE ENGAGED IN THE 
PREPARATION, HANDLING'OR TRANSPORTING OF FISH OR FISH PRODUCTS 
Plant management should require that any person afflicted with 	 FF infected wounds, sores, or any illness, notably diarrhoea, should immediately 	IV.C(4) report to management. Management should not allow any person known to be affec- ted with a disease capable of being transmitted through food, or known to be a 

carrier of such disease, or while afflicted with infected wounds, sores or any 
illness, to work in any area of a fish plant in a capacity in which there is a 
likelihood of such a person contaminating fish or fish products with disease-
causing micro-organisms. 

Minor cuts and abrasions on the hands should be immediately treated 	FF 
and covered with a suitable waterproof dressing. Adequate first-aid facilities IV.6(e) 
should be provided. 

5.3.15 CONVEYANCES USED FOR TRANSPORTING FISH SHOULD BE CLEANED AND DISINFECTED 
IMMEDIATELY AFTER EACH USE  AND SHOULD BE SO MAINTAINED AS NOT TO CONSTI-
TUTE A SOURCE OF CONTAMINATION FOR THE PRODUCT 

The cleaning of vehicles, together with receptacles and equipment thereon, 
should be planned to a regular routine. Hosing, scrtibbing and cleaning with water 
of potable quality to which a suitable detergent and/or disinfectant has been added is usually necessary. 

substances should 
or cabinets and FF 

IV.C(5) 

Dogs, cats and other animals are potential carriers of diseases and 
should not be allowed to enter or to live in rooms or areas where fish or their 
products are handled, prepared, processed or stored. 

5.3.13 ALL PERSONS WORKING IN A FRESH FISH PLANT SHOULD MAINTAIN A HIGH DEGREE 
OF PERSONAL CLEANLINESS WHILE ON DUTY AND SHOULD TAKE ALL NECESSARY PRE-
CAUTIONS TO PREVENT THE CONTAMINATION OF THE FISH OR THEIR PRODUCTS FF 
OR INGREDIENTS WITH ANY FOREIGN SUBSTANCE 	 IV.C(6) 
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5.4 	Operating Practices and Production Requirements 
	 .. 

5.4.1 	General considerations , 

5.4.1.1 FRESH 
	
SHOULD BE HANDLED, PROCESSED AND DISTRIBUTED WITH CARE AND A 

MIESHUF  
Poor handling of fish on shore can ruin the best efforts of the fisherman. 

As has already been explained, even well iced fish loses•quality in a relatively short 
time. If unnecessary delays occur after the fish are landed, their quality and the 
keeping time can be reduced considerably. Everyone concerned should therefore exercise 
the greatest care and at the same time endeavour not to delay any stage in the handling, 
processing and distribution chain. 

Fresh fish is often handled a number of times after it is landed, and the 
effects of bruising, contamination or exposure to unduly high temperatures will become 
apparent by the time the final product reaches the consumer. 

Fresh fish have a very 

short time in which to remain in a marketable condition. 
The precise steps which follow unloading of the fish from the vessel vary 

from one fishery to another. In some areas the catch may be unloaded and transported 
directly to a large processing factory, in others it may be laid out in containers 
in a market and sold by auction. Sales may also be made through intermediates before 
the fish reaches the processor. 

Whatever the system, it is esséntial to ensure that the fish reaches the 
consumer in an acceptable condition. 

5.4.1. 2  FRESH FISH SHOULD ALWAYS BE TREATED IN A SANITARY AND HYGIENIC MANNER 
Evisceration, filleting and other operations in the handling of fish should 

be clean and sanitary. Precautions should be taken to protect the fish from contami-
nation by animals, insects, birds, chemical or microbiological contaminants or other. 
objectionable substances during processing) handling and storage. 

Preparatory operations leading to the finished product and the packaging 
operations should be so timed as to permit expeditious handling of consecutive batches 
in production within the time and temperature range that will prevent deterioration, 
spoilage or the development of micro-organisms of public health significance. 

It is considered good practice to develop a schedule of permitted times in 
which each operation will be allocated a portion of a total time permitted for each 
fish to remain on the premises of the fresh fish processing plant. 

5.4.1.3 ,ADEQUATE FACILITIES 	AVAILABLE, AT THE PROCESSING PLANT, TO MAINTAIN 

FISH IN A CHILLE CONDITION 	
or when 

adequate  Where supplies of fish cannot be processed on arrival ateffactory,  rre 
the final product cannot be distributed soon after packing, 

  
required to keep the fish or their products cool. It must.be noted, however, that 
where chill rooms are installed, these are not designed to cool the fish but only to 
maintain them in this condition after they have been cooled by ice or other means. 

It is poor practice, therefore, to load the chill room with large,quantities 
of fresh fish that were not prechilled effectively to the temperature of the melting 

ice. 
The chill room should be equipped with the recording thermometer and an 

automatic temperature control, and should be so designed that it could be kept in 
 a  

clean sanitary condition at all times. 

5.4.1.4 ,NO FISH SOULD E 
	HAS  

BEEN 

CONTAMINATED WITH FOREIGN MATTER TO AN EXTENT WHICH HAS MADE IT UNFIT FOR 

HUMAN CONSUMPTION 
The fresh fish should be rejected if it is known to contain toxic, de- 

	FF 

composed or extraneous substances which will not be removed to an acceptable 
	IV.D(1)(a) 

level by normal procedures of sorting or preparation. 
Fish in a diseased 

condition should be discarded or the diseased portion removed." Only clean, sound 
fish should be used for further processing and distribution. 
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5.4.2 	Handling of Whole and Gutted Fish  

5.4.2.1 FISH SHOULD NOT BE  DISPLAYED OR LEFT LYING ABOUT MARKETS OR AUCTION HALLS 
ANY LONGER THAN NECESSARY TO MEET INSPECTION REQUIREMENTS AND SALE 

The auction system of selling fish offers some economic advantages, but where the auction requires the laying,out of unchilled fish, the practice is technologically 
undesirable. The fish should always be mixed with suitable quantities of ice. In 
areas where only one auction takes place in a day, the sale may be delayed for a number 
of reasons, increasing the rate of spoilage. This undesirable situation can be avoided 
in fisheries holding several auctions of various catches in one day. 

In certain areas fish are sold by sample, and this method avoids the exposure 
of the catch on the market without ice, as the fish can remain on board until transport 
is available to take it immediately to the processor or merchant. It is difficult, 
where large quantities of fish are being weighed into market containers, to ensure 
adequate icing. Here again fish boxed and iced at sea, and unloaded and distributed 
in the same boxes, have a distinct advantage. 

5.4.2.2 FINELY DIVIDED ICE SHOULD BE WELL DISPERSED AMONG THE FISH WHEN FILLING 
MARKET CONTAINERS 

Top and bottom icing should be used with more ice dispersed through smaller 
fish. Bottom icing will retard conduction of heat from the market floor and top icing 
prevents drying, cools and protects the fish. • Even where proper icing is not practi-
cable a layer of finely divided top ice is better than no ice at all. 

5.4.2.3 FISH OFFERED FOR SALE ON THE MARKET SHOULD BE GRADED AND SORTED SO THAT ALL 
FISH IN A CONTAINER ARE OF SIMILAR SPECIES, SIZE AND QUALITY 

Care in grading, weighing and sorting ensures that all fish in a container 
are uniform in species, size and quality. This will result in the use of better 
quality fish to the best advantage and can help to retain the confidence of the buyer. 

5.4.2.4 WALKING ON OR KICKING FISH AND WALKING OVER BOXES IN THE MARKET SHOULD BE 
DISCOURAGED 

Rough careless handling or exposure to contamination may reduce the quality 
of fish through physical damage or increased spoilage. 

5.4.2.5 INSPECTION PROCEDURES SHOULD NOT INVOLVE DELAYING THE SALE OF THE CATCH 

Inspection should be carried out quickly and to good technological standards. 
It should not result in a temperature rise of the fish. 

5.4.2.6 BOXES SHOULD NOT BE EMPTIED OUT ON THE MARKET FLOOR FOR EXAMINATION 

This involves the risk of contamination from unclean surfaces. If fish are 
graded and sorted properly, then only one of the top fish in a box or batch need be 
inspected. 

5.4.2.7 FISH SHOULD BE REMOVED FROM THE MARKET IMMEDIATELY AFTER THE SALE 

Distributors and processors should arrange to remove their fish immediately 
following the sale, and where necessary ice should be added quickly. 

Some observations have shown that even in temperate climates the temperature 
of uniced fish, exposed while lying on market floors or similar places, may rise to 
as high as 16°C (61°F) at the top of containers.. It has already been explained that 
fis» will spoil very rapidly at these temperatures. 

• 
5.4.2.8 THE FISH SHOULD AT ALL TIMES BE KEPT CHILLED AND MOVED THROUGH THE PRO-

CESSING CHAIN QUICKLY 

Distributors and processors should realize that the f ish.they receive is 
usually at least one day, and often several days old. It should therefore be handled 
as a highly perishable food and when it cannot be dealt with immediately, it should 
be packed in ice, in clean containers. Where possible these iced containers should 
be stored in a chill room. 

In some cases refrigerated sea water or brine or chilled sea water storage 
may be satisfactory, provided that the fish are not cooled below -1°C (30°F). Fish 
should not be stored in this way for more than a day or so. 



- 52—  

5.4.2.9 SOME WHOLE FISH MAY .REQUIRE GUTTING ON. ARRIVAL AT THE PROCESSING PLANT. 
THIS OPERATION SHOULD BE CARRIED OUT EFFICIENTLY AND WITH CARE 

Whether mechanical or manual methods are used, gutting must be complete in 
order to remove all•pieces of guts, liver, blood along the backbone and any loose 
discoloured belly membrane. During the gutting the knife should not cut through the 
intestines releasing their contents or go beyond the vent exposing the sterile muscles  
to microbial and enzymatic action. Some species of fish destined for filleting need  

not be gutted.  

5.4.2.10 IMMEDIATELY AFTER GUTTING AND BEFORE PACKING, ALL FISH SHOULD BE THOROUGHLY 
WASHED USING COOL POTABLE WATER. THE FISH SHOULD NOT BE EXPOSED TO ANY 
WARMING EFFECTS OF THE WATER FOR LONG PERIODS. AFTER WASHING, THE FISH 
SHOULD BE DRAINED PROPERLY 	 . 
Proper washing will remove all traces of slime, blood and gut particles 

which may contaminate the flesh. Leaving fish in washing water for long periods will 
accelerate spoilage due to temperature rise. Containers used for washing fish should 
be provided with a continuous flow of cold potable water to keep the temperature down 
and in sufficient amounts , 

to prevent the accumulation of contaminating materials. 
If 

 

and,  fish are not drained, but packed while very wet, excessive ice meltage will take 
place in the box. 

5.4.2.11 FISH SHOULD BE THOROUGHLY PRECHILLED BEFORE BEING PACKED FOR SHIPMENT 
If there should be any delay in packing, the fish should be prechilled by 

an immersion in ice and water mixture or chilled sea water. Prechilling of the fish 
will reduce the meltage of ice used in the shipping containers. 

5.4.2.12 ADEQUATE QUANTITIES OF FINELY DIVIDED ICE SHOULD BE USED IN PACKING FISH FOR 
TRANSPORT. THE ICE SHOULD BE WELL DISPERSED AMONGST THE FISH AND SHOULD ALSO 
SURROUND IT IN SUFFICIENT AMOUNTS TO KEEP IT OUT OF CONTACT WITH THE BOX 
SURFACES DURING THE JOURNEY 
The amount of ice required when packing will depend on the léngth of journey 

and the ambient temperatures involved. The ice should always be more than enough to 
last the journey. A suggested minimum is one part of ice to three parts of fish. If 
the ice is well mixed through the load and surrounding it, then deterioration of fish 
quality due to rise of temperature and the resulting growth of micro-organisms will 
be minimized. 

5.4.2.13 FOR TRANSPORT TO THE VARIOUS OUTLETS, BOXES OF ICED FISH SHOULD BE LOADED 
IN INSULATED VANS AND SHOULD BE STACKED CLOSE TOGETHER, TO PRESENT AS LITTLE 
SURFACE AS POSSIBLE FOR HEAT ABSORPTION. A LAYER OF ICE BELOW AND ON TOP 
OF THE STACK OF BOXES FOR ADDITIONAL COOLING IS OF FURTHER BENEFIT. IF 
POSSIBLE THE VEHICLE CONTAINER SHOULD BE PRE-COOLED BEFORE LOADING STARTS 
Heat flows from regions of higher temperature to those of lower temperature 

and will thus enter the boxes of fish through surfaces which are exposed to warmer 
surroundings. It follows that the rate at which heat flows into a load of stacked 
boxes may be reduced by minimizing the total box surface area exposed. This can be 
done by stacking boxes compactly and by placing a layer of finely divided ice around  

the stack wherever practicable.  
Insulation will, of course, reduce the amount of heat leak into the vehicle  

container, particularly during warm, sunny weather. This in turn will reduce excessive  

ice meltage. In warm climates, ice packed with the fish in large transport containers  

may be quickly depleted, if the containers themselves are not initially cooled. The  

difficulty here is that the'time taken to load the vehicle often nullifies the effect  

of any pre-cooling operation.  
In many areas where container transport is not available, and short distances  

are involved, open vehicles are used. Fish boxes stacked on these should be surrounded 
 

with ice and covered by ice blankets, canvas or tarpaulin.  

5.4.2.14 WHERE FISH IS TRANSPORTED IN VEHICLES HAVING MECHANICALLY REFRIGERATED CON-
TAINERS, THE COLD AIR SHOULD BE CIRCULATED COMPLETELY ROUND THE LOAD. THE  

TEMPERATURE 	MAINTAINED 	POINT
O1P ~ 	

SO 
PARTIAL 

FREEZING OF THE OUTER LAYERS OF FISH 
The prime function of the cold air is to absorb heat entering through the  

walls of the container. If the free passage of cold air is obstructed by boxes, there  
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is a risk that part of the load will be higher in temperature. Temperatures slightly 
 above the melting point of  ice  are fairly easy to control automatically, therefore 

 damage through partial freezing can be avoided. 	It should be borne in mind that 
 

refrigerated vehicles are not meant to cool the loads. Their purpose is to maintain 
 the load in a cool condition after it has been chilled with ice. 

 

5.4.3 	Handling of Fillets and Similar Products 
 

5.4.3.1 FISH WHICH CANNOT BE PROCESSED IMMEDIATELY ON ARRIVAL AT THE FACTORY SHOULD 
 

BE WELL ICED IN CLEAN CONTAINERS AND STORED IN SPECIALLY DESIGNATED AREAS 
 

WITHIN THE PLANT, WHERE THEY WILL BE PROTECTED FROM HEAT AND WEATHER 
 

CONDITIONS, AND WILL NOT BE CONTAMINATED BY DUST, INSECTS OR VERMIN. WHERE 
 POSSIBLE THE ICED FISH SHOULD BE STORED IN A CHILL ROOM, THE TEMPERATURE OF 
 WHICH IS JUST ABOVE THAT OF MELTING ICE 00C (320F)  

In order to produce good quality fillets or similar products, the quality of 
 

the fish must be maintained by.protecting it from heat, contamination from other 
 sources, and physical damage.  

It must be stressed again that placing quantities of fish in a chill room 
 

does not remove the need for adequate icing. Chill rooms are designed to maintain 
 

a chill temperature and to keep already cool fish from warming up. The refrigeration 
 

machinery used in chill room operation is not adequate to lower the temperature of a 
 

mass of fish in a short time. The initial cooling must be done by the addition of ice. 
 

5.4.3.2 ALL FISH SHOULD BE CAREFULLY SORTED BEFORE THEY ARE FILLETED OR PROCESSED 
 

IN A SIMILAR MANNER. ANY DAMAGED, CONTAMINATED OR OTHERWISE UNACCEPTABLE 
 FISH SHOULD BE DISCARDED  

As has already been stated, the quality and keeping time of fillets and 
 

similar products is largely dependent on the quality of the fish from which they are 
 produced.  

Fish which are damaged will produce poor, unacceptable fillets, and if conta-
minated in any way can spread this contamination to working surfaces and  other fillets.  
Fillets of some species of fish will darken appreciably with the exposure to air and, 

 

therefore, it would be better to freeze them without delay rather than to market 
 them as fresh fish.  

5.4.3.3 ALL FISH SHOULD BE THOROUGHLY WASHED BEFORE BEING PLACED'ON THE FILLETING 
 

AND CUTTING TABLES. SOME SPECIES MAY REQUIRE SCALING AND SHOULD BE WASHED 
 AFTER THIS OPERATION  

Spoilage bacteria come mainly from the surfaces of the fish being processed. 
 Experience has shown that most - of the surface bacteria can be removed by proper 

 washing.  

The removal of scales from certain species is sometimes required, particu-
larly if they are to be marketed as unskinned fillets. Fish should be well washed 

 

after scaling, otherwise loose scales adhering to the surfaces may find their way on to 
 the fillets, thus detracting from their appearance. 

 

In handling of unskinned fillets, it,is advisable not to stack them in a 
 

skin-to-flesh manner, as this practice will contaminate the almost sterile flesh 
 

surfaces of the fillets with micro-organisms from the skins. This will occur even 
 

when the fish are thoroughly washed prior to filleting.  

5.4.3.4 ALL FILLETERS SHOULD BE TRAINED AND REQUIRED TO USE FILLETING TECHNIQUES IN 
 

WHICH CONTACT BETWEEN THE CUT SURFACES OF THE FILLET AND THE FILLETING BOARD 
 

IS MINIMIZED  

The more skilled the filleter, the quicker the fish are filleted, with less 
 

risk of contamination from cutting surfaces.  
The surface of á freshly cut fillet is practically free from micro-organisms 

 

except those that have been introduced by the blade of a filleting knife. The 
 

fillet, therefore, should be lifted by the same knife away from the carcass without 
 

touching the surface of the filleting board which usually is contaminated with micro-
organisms derived from the skin or intestinal content of the fish.  

Cutting through the belly cavity during the filleting of'ungutted fish  
should be avoided.  
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5.4.3.5 	 NON-MECHANIZED FILLETING 
	PRO 	

FISH TO THE  LINE . 
WITH THE 

MINIMUM OF DELAY 
It is a frequent occurrence that the filleting lines are being oversupplied 

resulting in accumulation of raw fish in front of the filleters. In such an event, 
usually the top layer or the fish most easily accessible to the filleters will be the 
first one to go through the processing line, while the fish at the bottom and away 
from the f illeter's easy reach, could remain for hours pressed against the revolving 
surface of the conveyor or left in the pools of . stagnant water containing fish slime, 

blood and digestive juices. 

5.4.3.6 
ON 
	CUTTING, THE FILLETS OR  SIMILAR 	QUANTIITIE 

DICTLY 
 SIN 

ONE CONTAINER SHOULD BE AVOIDED 
Wherever possible during processing, unskinned fillets should be transferred 

individually by conveyor so that contact between skin and other fillets can be largely 
avoided, thus reducing the risk of spoilage contamination. 

Containers in which fresh fillets or steaks are kept immediately after being 
filleted or cut, should be of a size that will not require longer than 15 minutes to 
fill them. 

When the containers are full, they should be transferred to the next stage 
of processing without any delay. Leaving the full containers, as 	

occasionally 
happens, stacked on the floor or pallet boards close to the filleting line and below 
the processing level of the line, might result in a serious contamination caused by 
the splash of dirty water from the processing line. 

5.4.3.7 IT IS ADVISABLE TO MAKE THE CANDLING OF FILLETS OF CERTAIN SPECIES OF FISH 
A ROUTINE PRACTICE 
If the fish is known to be highly parasitized, it pays to fillet and candle 

a few which are picked at random in order to decide whether to proceed with the pro-
cessing. 

Although most types of parasites found in fish are harmless to humans, never-
theless the presence of parasites in fish or  fish products is highly objectionable to 

the majority of the consuming public. 
Proper and careful candling will not only remove the undesirable parasites 

but will also detect and remove the blood spots, pieces of skin, on the skinless 
fillets, and any other defects which otherwise might reduce the overall quality of 
the product. 

5.4.3.8 AN EXPERIENCED EFOOD BTECHNOLOGIST S 	 O 	 T  OR  AN OFFICIAL AGENCY HAVING JURISDICTION 

SHOULD BE SOUGHT 
Undoubtedly, any additive or additional treatment of fish during the pro-

cessing, increases its cost and, therefore, should be measured against the benefits 
gained. An additive permitted in one country might not be allowed in another. Any 
additive, if used, and its concentration should be declared on the label of the final 
product. 

5.4.3.9 IN ORDER TO PRESERVE THE QUALITY AND KEEPING TIME OF FILLETS AND STEAKS, 
THEY SHOULD BE MAINTAINED AS COOL  AS POSSIBLE THROUGHOUT THE WHOLE OF THE 
PROCESSING OPERATIONS. ALL THE WORK SHOULD BE CARRIED OUT WITH CARE, AS 
QUICKLY POSSIBLE, THERE 

 TIME 
 BEING NO UNNECESSY 

 OR 
	DELAY 
	AGAINIIN

HE A 

COOL CONDITION 
It is inevitable that the fillet or similar product temperatures will rise 

between the time that the gutted fish are taken out of chilled storage and the time 
the finished products can again be placed in chilled conditions. 	

While cold 
potablb water, used for washing, and cold dip solutions will assist in keeping fillet 
and steak temperatures down, even these slight warming effects can be reduced by quick 
and efficient operations. 
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5.4.3.10 FILLETS AND SIMILAR PRODUCTS SHOULD BE PROPERLY CHILLED BEFORE BEING PACKED FOR SHIPMENT 
If there should be any delay in packing, pre-cooling the product will conserve 

ice used to pack the box. . Individual or thin layers of fillets will cool more rapidly 
than those in bulk quantities. In some cases fillets or similar products may be chilled 
by brief immersion in an ice and water mixture. Satisfactory chilling by short exposure to a temperature of about -5°C (23 0F) has also been reported. Great care must be taken in this case, however, to avoid damage by partial freezing. 

5.4.3.11 FILLETS AND SIMILAR PRODUCTS WHICH HAVE NOT BEEN COOLED BEFORE PACKING SHOULD 
BE PACKED SO THAT. NO PART OF ANY FILLET IS MORE THAN 4 cm (12 in) FROM ICE OR OTHER SUITABLE COOLING MEDIUM 

Fish flesh is a poor conductor of heat and the rate at which fillets can be 
cooled decreases considerably if the depth of the layer in which they are packed is 
increased. it is known that the centre of a 7.5 cm (3 in) layer of fillets, initially at 4.4°C (400F) and iced top and bottom, will cool to 1.7 0C (350F) in 1i hours. Under similar conditions a time of 8 hours is required for the centre of a 15 cm (6 in) layer to reach the same temperature. 

5.4.3.12 FILLETS AND SIMILAR PRODUCTS SHOULD BE PACKED FOR TRANSPORT SO THAT THERE 
IS NO DIRECT CONTACT WITH ICE OR MELT-WATER. WET-STRENGTH PAPER OR PLASTIC 
FILMS SHOULD BE USED TO WRAP THE PRODUCTS AND SEPARATE THEM FROM ICE USED IN PACKING 

Immediately after weighing, packaging should be carried out quickly and 
efficiently. Prolonged contact with ice or melt-water may result in the leaching away 
of flavour and nutrient constituents, a softening of the texture and spoilage of surface appearance. 

Technical and commercial developments have resulted in a wide variety of 
materials and styles of packing being used for the distribution of Fillets. These 
range from bulk shipments of unwrapped fillets to various types and sizes of package, 
including hermetically sealed self-service packs with a specified shelf life. Ice 
packed in the same container with the fillets, but not in direct contact with them, 
is still the most common method of maintaining a chilled condition during transport, 
Dry ice or pre-chilled eutectic solutions, in plastic or metal containers, are used in 
master containers having good insulating properties. Carefully controlled mechanical 
refrigeration is also used. Transport facilities should be similar to those already recommended for whole and gutted fish. 

Whatever the method émployed it is most important that f illets'and similar 
products are protected from contamination, in some circumstances from dehydration, 
and are always kept as near as possible to the temperature of melting ice until they reach the consumer. 

5.4.3.13 PACKAGING MATERIALS SHOULD BE CLEAN AND STORED IN A SANITARY MANNER. 
	FF PACKAGING SHOULD BE CARRIED OUT UNDER CONDITIONS THAT PRECLUDE 

CONTAMINATÍON OF THE PRODUCT 	 IV.D.4(a) 

Packaging materials should not transfer to the product any objectionable or 
toxic substances or odours and tastes, and should protect the product against damage, deterioration and contamination. 

5.4.3.14 IF POSSIBLE THE PREPACKAGING SHOULD ALSO BE DONE BY THE FRESH FISH PROCESSING 
PLANT RATHER THAN BY A DISTRIBUTOR OR RETAILER 

Fish which has been prepacked into the final consumer 
advantages that it can be handled by a non-specialized staff

, and a 	easily
the 

 by the buyer for species, additives, quantity, price and methods of preparation. If 
properly packed, it can be carried and held with other foods without the danger of 
contaminating them with the fish juices or the fishy odour. 

Only the best quality fish should be prepacked and the packing materials 
should be such as to protect the contents from dehydration, inside condensation and 
accumulation of unsightly fish juices. The final package should be sturdy and attrac-tive. 
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5.4.3.15 DURINGFTRANSPORTSANDDDISTRIBUTION. THEY HSHOULD ENEVER L 
	CAREFULLY 

BE Up-ENDED 

In some areas, boxes may be handled and stacked many times during distribution. 

Handling practices are often very rough, due to shoage  boxes me at transferé o ints, i
and  

use of outdated methods for handling large  q rt  
mind that these boxes contain food for human consumption and modern handling techniques 

product toBoxesnshouldenevera 
void 

 beup-ended as 
 which 

this
may  

can
result  

resultnin fillet 
 contamination 

distortion 
 the 

and
packed  

product.  creasing and may cause loss of weight through excessive pressure on fillets at the bottom. 
It may also contaminate the fillets with ice melt-water. 

5.5 	Sanitary Control Programme  

5.5.1 	
IT IS DESIRABLE THAT EACH FISH PROCESSING PLANT IN ITS OWN INTEREST 	

FM 45  

DESIGNATES A SINGLE INDIVIDUAL WHOSE DUTIES ARE PREFERABLY DIVORCED FF
MIIV 5

E 
FROM PRODUCTION , 

TO BE HELD RESPONSIBLE FOR THE CLEANLINESS OF THE
2  

ESTABLISHMENT  
Such a person or his staff should be a permanent part of the organization 

 

or employed by the organization and should be well trained in the use of special clean-
ing tools, methods of dismantling equipment for 

 and the hazards involved. A  permanent  
should be drawn up to ensure that all parts of the establishment are cleane

d appropriately  

and that critical areas, equipment and material are designated for cleaning and/or disin-
fection daily or more frequently if required. 

5.6 	Laboratory Control  

5.6.1 	IN 	 TO  
DESIRABLE 	

FF 
IS EAB HAVE ACCESS TO LABORATORY CONTROL OF THE SANITARY QUALITY OF THE PRO- 

	IV.  

DUCTS PROCESSED 	 C Y 
The extent and type of such control will vary with the food product as well 

 

as the needs of management. Such control should reject all foods that are unfit for. 

human consumption. 
Analytical procedures used should follow recognized standard methods in order 

that the results may be readily interpreted. 

6. 	
SECTION V - END PRODUCT SPECIFICATIONS  

6.1 	
Appropriate methods should be used. for sampling and examination to determine the 
compliance with the following specifications: 

Fishery products should be y  to the extent possible in good manufacturing 
 

practice, free from objectionable matter and parasites.  

Fishery products should be free from micro-organisms in amounts harmful to 
 

man
, free from parasites harmful to man and should not contain any toxic 

 

substances produced by micro-organisms in amounts which represent a hazard 
 

to health.  
Fishery products should be free from chemical pollutants in amounts which 

 

may represent a hazard to health.  

Fishery products should comply with the requirements set forth by the Codex 
 

Alimentarius Commission on pesticide residues an
d food additives as contained  

in permitted lists °
icideereaidues landfoo  

standards, 
 ditiveshofl theocountrytin which 

requirements on pest 
the fish will be sold.  

W. Specifications A., B., C., and D. should to the extent possible also apply 
 

to fresh fish.  
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ANNEX I  

General principles of fish spoilage 

Soon after fish are dead, they begin to spoil, hence fresh caught fish pass 
through various stages of decay until they become putrid and unfit for human consumption. 

Spoilage occurs for two main reasons: firstly, the controlled biochemical 
processes (digestive enzymes) which occur in all living tissuesto assist the digestion of 
food, continue after death in an uncontrolled manner. These digestive enzymes then 
begin to attack the surrounding flesh, causing it to become soft. 

Secondly, bacteria are present on the gills, in the surface slime and in the . 
intestines of live, healthy fish, but not in the flesh, which is sterile. Soon after 
death, bacteria on the skin, surface slime and intestines multiply rapidly and can soon 
be detected in the flesh near the skin and belly walls. The spread into the flesh can 
be much more rapid if the fish have been damaged in any way. The bacteria continue to multiply inside the flesh, and at the same time begin to break down the tissues into a 
series of compounds with strong odours and tastes, and thus the fish become spoilt. In 
some species fat oxidation will also quickly occur and alter the flavour. The rate of 
chemical change and of bacterial activity depends on temperature. In general, the closer 
the temperature is to that of melting ice, 0°C (32°F), the slower the rate of chemical 
and bacteriological spoilage. For this reason, ice in one form or another is used 
throughout the world to prolong the storage life of fish. 

Since bacteria from both intestines and surfaces with which the fish come in 
contact, play a major part in fishspoilage, high standards of cleanliness at all stages 
of handling, processing, storage and distribution are essential. This means that strict 
attention must be given to the efficient cleaning of the fish, the regular cleaning of all surfaces with which the fish come in contact, the provision of an uncontaminated 
water supply and the hygiene of workers. These factors are all important in order to 
provide the consumer with good quality wholesome food. 

Chemical composition of fish flesh varies' from species to species and even 
within species according to season, maturity, fishing ground, feed, etc. The rate of spoilage can therefore vary, and the spoilage pattern can be influenced by these factors. 

ANNEX II 

WHO 	International Standards for Drinking Water 	 latest edition 

FAO/WHO Fish and Shellfish Hygiene 	 WHO/TRS/550 1 974 
FAO 	Code of Practice for Shrimps or Prawns 	 CX/ii?P 75/7 1 975 
FAO 	Code of Practice for Smoked Fish 	 CX/FFP 756 1 975 

Code of Practice for Lobsters and Related Species (in process) 
Code of Practice for Minced Fish Blocks (in process) 
Code of Hygienic Practice for Molluscan Shellfish ALINORM 76/13A, App. VI 

`.._ 

References to Related Codes and Standards  
FAO 	Code of Practice for Frozen Fish 	 CX/FFP 73/5  1972 
FAO 	Code of Practice for Canned Fish 	 CX/FFP 75/4 1974 

FAO/WHO Recommended International Code of Practice - 	CAC/RCP 1 -1969 General Principles of Food Hygiene 	 (to be revised) 
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INTRODUCTION  

The Code of Practice for Canned Fishery Products has been evolved by combining the code 
of technological practice developed by the FAO Department of Fisheries, Fishery Products 
and Marketing Branch assisted by AA Hoc Consultation with the code of hygienic practice as 
developed by the FAO/WHO Codex Alimentarius Commission, Codex Committee on Food Hygiene. 

The code is intended to assist all those who are concerned with fish and shellfish 
canning, to produce nutritious products which will be wholesome and attractive to the 
consumer. It should be helpful in the training of cannery staff and also in giving industrial 
and,fishery managers a good general view of those requirements which are essential to good 
fish canning practice. It should also provide explanatory support for standards and regula-
tions regarding fish and shellfish canning where these exist, and provide guidelines to 
good practice where regulations and official standards have not yet been introduced. 

It should be emphasized, however, that this code of practice is not intended to replace 
the advice and guidance of trained and experienced technologists regarding the complex 
technical problems that arise in planning or operating a cannery. 

The canning process was developed over 150 years ago and there has been over 100 years 
experience in the canning of fish. Canning provided the first method by which fish could 
be preserved for an extended period without any severe restrictions on the manner in which 

it was stored or transported. 

This made it possible for abundant seasonal fish crops to be harvested and preserved 
so that they could be utilized throughout the year, and also for fish from remote areas 
to be transported to markets through the world. In many regions the development of canning 

made fishing industries practical. 

Fatty fish such as tuna, salmon, sardines, herring, pilchards and mackerel make very 
:,:i iefactory canned fish as do most of the commercial species of molluscs and cruetacea. 
'rile lean varieties of fish do not usually have a satisfactory flavour if canned alone but are 
often comminuted and mixed with other ingredients to make very palatable canned products, 
such as fish balls or fish pudding. In some regions, lean species such as cod and halibut 
are canned in sauces which enhance their flavour. 

There are many kinds of canned fish products on the market. They range from inexpensive 
but palatable varieties which are an excellent source of protein, through moderately priced 
convenience foods to rather expensive gourmet products. The provision of such a wide range 
of attractive products which are so easily transported and stored has resulted in the 
continued expansion of the fish canniQu Quite 

ehan by the demand for the product. 
, the volume  of canned 

fish traded is limited by  the  supplyf raw material rather  

In recent years, frozen fish has competed with some canned products in urban markets 
and along the well developed frozen transport routes. Nevertheless, the canning industry 
continues to grow, wherever the supply of raw material can be economically increased. In 
some cases, the freezing process and mechanical refrigeration have enabled canneries to 
increase the range from which they draw their supplies. 

Methods of preparing fish and shellfish for canning vary considerably depending on the 
species, the nature of the product and to some extent the custom in the area where the cannery 
is located. It is, therefore, not possible to consider each individual preparatory process 
in detail, in a code of this type, nor is it the intention to provide recipes for particular 
kinds of canned products. Advice concerning the use of food additives is not given because 
the subject is complicated by widely diversant and constantly changing national legislations. 

Canning processes have been greatly improved over the years and improvements
mensacontinueme 

as technological advances make new methods , 
new materials and new equipment  

developments are more. easily applied to some parts of the industry than to others. Processes, 
such as aseptic filling and continuous retorting and also the use of flexible pouches which 
have been successfully introduced into some sections of the cahning industry, are not 

discussed because they have not been used to any extent in the canning of fish. 



Note 

The hygienic requirements of this Code are partially based on the General 
Principles of Food Hygiene and the Proposed Draft Codes of Hygienic Practice 
for Canned Fish (Step 2), Processed Meat Products (ALINORM 72/16, 
Appendix V) and Fresh Meat (ALINORM 72/15, Appendix II) 

The letter code and the numbers given in the right hand margin indicate 
hygienic requirements as taken from the following codes of hygienic practice: 

Proposed Draft Code of Hygienic Practice for Canned Fish 	 — CF 
Proposed Draft Code of Hygienic Practice for Processed Meat Products — MP 
Proposed Draft Code of Hygienic Practice for Fresh Meat 	 — FM 
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The recommendations given here are based on well established principles and the most 
recent technological information available, but the code will need•to be revised from time 
to time to take into account the advances that are being continually made in canning 
technology. 

It should be stressed that in the canning of fish or any other food, failure to perform 
all processing operations correctly may result in very substantial losses through spoilage 
of one kind or another, or perhaps'in the production of canned food that might be harmful. 
It is therefore very important that fish canning operations should not be undertaken without 
the assistance of well qualified technical advisors. 

CODE OF PRACTICE FOR CANNED FISHERY PRODUCTS 

SECTION I — SCOPE 

This code of practice offers general advice concerning . the production of heat processed 
canned fish and shellfish which have been packed in hermetically sealed rigid or semi—rigid 
containers. 

Excluded are the manufacture of semi—preserves and pasteurized products and processes such 
as aseptic filling, continuous retorting or use of flexible pouches. 

SECTION II — DEFINITIONS 

For the purpose of this code: 

	

2.1 	"bleeders" are very small vents through which steam escapes throughout the entire 
heat process. Bleeding provides a circulation of steam within the retort and ensures the 
elimination of any air that enters the retort with the steam; 

2.2 

- 

"buckle" is a sealed and heat processed metal container of fish that has become 
permanently-distorted by internal pressure during the heat processing or cooling or as a 
result of the formation of gas in the container; 

	

2.3 	"canned fish or shellfish" means fish or shellfish packed in containers which have been 
hermetically sealed and sufficiently heated to destroy or inactivate all micro—organisms 
that will grow at any temperature at which the product is normally likely to be held and that will 
cause spoilage or that might be harmful. In this code the words "canned fish" include 
canned shellfish unless the context implies otherwise; 

	

2.4 	"chilling" is the process of cooling fish or shellfish to a temperature approaching 
that of melting ice; 
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2.5 	"clean sea water" is sea water which meets the same micro—biological standards 
as potable water and is free fróm objectionable substances; 

2.6 	"cleaning" of surfaces means the removal of objectionable matter; 

2.7 	"come—up time"'is the time required to bring a loaded retort up to the 
specified processing temperature; 

2.8 	"contamination" means direct or indirect transmission of objectionable matters to MP 
the fish or shellfish; 	 • 	 FM 

2.9 	"disinfection" means the application of hygienically satisfactory chemical or 	MP 
physical agents and processes to clean surfaces with the intention of eliminating 	

FM 
microorganisms; 
2.10 "fish" means any of the cold—blooded aquatic vertebrate animals commonly known 
as such. This includes Pisces, Elasmobrachs and Cyclostomes. Aquatic mammals, 
invertebrate animals and amphibians are not included; 

2.11 	"flipper" is a sealed and heat processed container of fish which is normal in 
appearance but which may have its cover or bottom bulged outward if given a sharp jolt. 
A light inward pressure will cause the cover or bottom to spring wick into its normal 
flat or slightly concave position; 

2.12 	"fresh fish or shellfish" are freshly caught fish or shellfish which have received no 
preservative treatment or which have been preserved only by chilling; 

2.13 	"headspace" is the space left in a container of canned fish to allow for the 
expansion of the contents during heat processing; 

2.14 	"heat process" is the treatment of sealed containers of fish with sufficient heat 
to destroy or inactivate all micro—organisms that will grow at any temperature at which 
the product is normally likely to be held and which cause spoilage or might be harmful« A 
particular heat process is usually described as the length of time the particular  
product should be exposed to a specified temperature to accomplish the purpose; 

2.15 	"heat processing time" is the time that the sealed containers of fish are exposed 
to the specified processing temperature, 

	

2.16 	"hermetically sealed" means air—tight; 	• 

	

2.17 	"leaker" is a sealed and heat processed container of fish which has a defect 
that allows the passage of water, gas or micro—organisms; 

	

2.18 	"panelled container" is a sealed and heat processed cylindrical metal container 
of fish, the body wall of which has partly collapsed because it is not rigid enough to 
support the vacuum within or has been subjected to excessive internal pressure during 
cooling; 

	

2.19 	"potable water" is fresh water fit for human consumption. Standards of 
potability should not be lower than those contained in the "International Standards for 
Drinking Water", World Health Organization; 

	

2.20 	"retort" is a pressure  ,Teasel designed for heat processing food parked in hermeti- 
bally sealed containers either by saturated steam or by heated water with superimposed 
air pressure; 

	

2.21 	"saturated steam" is pure steam in equilibrium with water at the same temperature. 
Under these conditions the temperature of the steam is entirely dependent on its pressure; 

	

2.22 	"shellfish" means those species of molluscs and crustácea including cephalopods 
that are usually used for food; 

	

2.23 	"shelling" is the process of removing meats from molluscs or crustacea either 
mechanically or by hand; 

	

2.24 	"springer" is a sealed and heat processed metal container of fish which has one 
bulging end. If this end is pushed into place the other will bulge; 

MP 
FM 

CF 



f 
	

— 61 — 

	

2.25 	"stack—burn" is a quality fault in canned fish resulting from inadequate cooling 
after the heat process. This usually occurs in products which have been either stacked 
closely or cased while still warm; 

	

2.26 	"swell" is a sealed 
ends bulged by internal gas pressure; 

	

2.27 	"suitable corrosion—resistant material" means 
pits, crevices and scale, is non—toxic and unaffected 
any other corrosive substance with which it is likely 
must be smooth and it must be capable of withstanding 
the use of detergents; 

	

2.28 	"venting" is the process of flushing the air out of steam retorts at the beginning 
of a heat process. It is done by allowing large volumes of steam tó flow through the 
retort to drive and carry the air out through open vents at the top of the retort. 

metal container of fish which has both 

impervious material which is free from 
by sea water, ice, fish slime or 
to come in contact. Its surface 
exposure to repeated cleaning, including 

3 . • 	SECTION III — RAW MATERIAL REQUIREMENTS 

General Considerations  

3.1 	NO FISH OR SHELLFISH OR OTHER INGREDIENT SHOULD BE 	USED FOR THE PROCESSING 
OF CANNED PRODUCTS WHICH HAS UNDERGONE DETERIORATION OR ANY PROCESS OF 
DECOMPOSPTION OR WHICH HAS BEEN CONTAMINATED WITH FOREIGN MATTER TO AN EXTENT 
WHICH HAS MADE IT UNFIT FOR HUMAN CONSUMPTION. 

The raw material should be rejected if it is known to contain toxic, decomposed 
or extraneous substances which will not be removed to acceptable levels by normal 
procedures of sorting or preparation. 

Fish or shellfish in a diseased condition should be discarded or the diseased 

3.2 	FRESH FISH AND SHELLFISH INTENT>N;D FOR CANNING SHOULD RECEIVE THE SAME CARE 
AND ATTENTION FROM. THE TIME  OF CAPTURE UNTIL THEY ARE HEAT PROCESSED AS THEY 
WOULD RECEIVE IF IN'T'ENDED POR MARKETING AS FRESH FISH. 

portion removed. Only clean and sound fish or shellfish should be used for canning. 

MP 
23 

CF 	' 
IV.D(1) 

CF 
IV.D(2) 

The processes and the 
canning are for.the most part 
for marketing as fresh fish. 
Fresh Fish" should be used as 
for canning. 

principles involved in the preparation of fresh fish for 
similar to those that would be involved in preparing them 
Therefore, the recommendations of the "Code of Practice for 
a guide for the handling and preparation of fresh fish 

3.3 	SHELLFISH THAT ARE STORED ALIVE SHOULD BE KEPT ALIVE IN A SANITARY 
ENVIRONMENT 	UNTIL 	. THEY ARE PROCESSED. SHELLFISH THAT DIE, 
BECOME WEAK OR APPEAR ABNORMAL IN ANY WAY, SHOULD .  BE IMMEDIATELY REMOVED 
FROM THE LIVE STORE AND DISCARDED. 	 .' 

The meat of some species of crustacea, such as crab or lobster, deteriorates 
very rapidly after death and so it is often good practice to keep these species as 
well as some kinds of molluscs (oysters, clams and mussels) alive 	until they 
are processed. 

Although some species can be kept alive in a dormant condition for long periods 
if they are kept moist and thoroughly chilled, it is generally more convenient to use 
ponds or floating cages (live wells) for storage. 

It is important that the water in which shellfish are live stored should be 
maintained at a tolerable temperature and oxygen level and kept free of harmful sub-
stances. Since molluscs frequently collect bacteria from overlying water and concentrate 
them in their digestive systems it is important that , the water in which they are stored 
be of good sanitary quality. 

Shellfish that die or become weak or abnormal should be removed from the live 
store immediately they are discovered to avoid the possibility of their tainting or 
otherwise harming the remaining stock. Dead, weak or abnormal shellfish taken from 
live store should not be used for canning or other food purposes. They should be discarded 
immediately so that they do not spoil good shellfish and in order to avoid the  risk of them 
being processed.accidentally and irretrievably mixed with good quality canned products. 



— 62 — 

	

3.4 	THE STANDARDS FOR HANDLING, PREPARING, FREEZING, STORING AND THAWING FISH, 
INTENDED FOR CANNING, SHOULD BE JUST AS HIGH AS THOSE APPLIED IN THE PROCESSING 
OF FISH INTO HIGH QUALITY PRODUCTS FOR THE FROZEN MARKET. 

Canning will not correct quality faults in fresh fish. Neither will it correct or 
obscure faults such as rancidity or denaturation in frozen fish. Therefore, all the 
processes of freezing, storing and thawing fish to be used in canning should be in 
accordance with the recommendations of the "Code of Practice for Frozen Fish". The precooking 
stage may as an acceptable operation simultaneously thaw the product. 

	

3.5 	FISH AND SHELLFISH INTENDED FOR CANNING SHOULD BE INSPECTED AS SOON AS IT IS 
RECEIVED AT THE CANNERY. SPOILED OR CONTAMINATED FISH SHOULD BE DISCARDED 
IMMEDIATELY. WHEREVER PRACTICAL, THE FISH OR SHELLFISH RECEIVED SHOULD BE 
SORTED INTO LOTS SIMILAR IN QUALITY AND IN SUCH ATTRIBUTES AS SIZE, COLOUR OR 
TEXTURE AND THEN STORED APPROPRIATELY. 

Material which is not fit for canning should be discarded immediately so that 
it will not spoil good fish and to avoid the risk that it might be processed accidentally 
and irretrievably mixed with good quality canned products. 

Consumers expect all canned fish sold under the same brand mark to be quite 
similar in such characteristics as colour, texture, size of piece, as well as in general 
quality. Therefore, lots of canned fish in which there are large variations in these 
attributes are more difficult to market and hence less desirable to wholesale buyers. 

The raw material should be inspected again if under the applied storage conditions 
changes in quality can be expected. 

	

3.6 	WHERE FISH SUCH AS TUNA ARE BRINE-FROZEN ABOARD THE CATCHING VESSEL, CARE MUST 
BE TAKEN TO AVOID EXCESSIVELY HIGH SALT PENETRATION OF THE FLESH. 

• Since it is-not always practical'to leach the salt out of fish, a high salt 
content in the raw material accepted for canning may result in unsatisfactory flavours 
in the final product. If the salt penetration has been excessively high the flesh may 
be denatured to the extent that fish are not suitable for canning. Assessmônt of salt 
content should be made at the time brine-frozen fish are received by the cannery. 

Salt penetration into brine-frozen fish can be controlled to some extent by preohilling 
the fish prior to placing them into freezing brine and by keeping the brine temperature as low 
as practical during the freezing operation and separating the fish from the brine soon after 
they are frozen. 

	

3.7 	WHERE IT IS CONSIDERED IMPRACTICAL TO ICE FISH ABOARD THE CATCHING VESSEL, THE 
SHOULD BE BROUGHT TO THE CANNERY QUICKLY AND PROCESSED VERY SOON AFTER THEY ARE 
LANDED. 

Fatty fish used for canning such as herring, mackerel, pilchard, sprat - or 
sardine are often taken fairly close to a cannery and under such conditions icing aboard 
the vessel may be considered impractical or unnecessary. However, if these fish are 
feeding the enzymes in their gut will cause very rapid deterioration after death and 
this will be enhanced if they are crushed and the digestive juices allowed to permeate 
the flesh. 

In such oases the practicability of using refrigerated seawater holds or boxing 
the fish on the vessel to avoid excessive  pressure  should be seriously- considered. 

In any event the fish should be brought to the cannery quickly and processed 
without delay. 

	

3.8 	SMALL FISH THAT HAVE BEEN I4 	DING INTENSIVELY AT THE TIME THEY ARE TAKEN FROM 
THE WATER SHOULD NOT BE CANNED UNLESS THE FEED CAN BE REMOVED. 

If the gut of a fish is filled with feed at the time it dies the enzymes present 
will commence to digest the flesh of the fish as well as the feed. 

Small fish are generally gutted by pulling the intestines through the throat 
cavity when the head is removed. This method-is not efficient if the gut is full. 
However, if feed is left in the fish it will spoil quickly and frequently the flesh next 
to the body cavity will disintegrate. The appearance and flavour of the canned product 
will be adversely affected often to the extent that the product will be unmerchantable. 
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In some instances feedy fish can be impounded and kept alive long enough for their 
 guts to empty before they are taken out of the water. 

 

	

4. 	 SECTION IV — PLANT FACILITIES AND OPERATING REQUIREMENTS 
 

	

4.1 	Plant Construction and Layout  
4.1.1 General Considerations  

4.1.1.1 FISH CANNING OPERATIONS SHOULD BE DESIGNED TO CONVERT READILY AVAILABLE FISH SUPPLIES 
 INTO WHOLESOME CANNED PRODUCTS WHICH CAN BE MARKETED ECONOMICALLY 

 

Decision to commence a fish canning operation should be based on reasonable 
 

assurances that there will be sufficient fish supplies to sustain the operation and that 
 

the canned product will be wholesome, will remain stable and will be attractive to consumers 
 

in the intended markets. It is important that the costs of production be carefully assessed 
 

and the possible markets studied to ensure that the canning operation will be economic/Illy 
 practical.  

4.1.1.2 CANNING} OPERATIONS SHOULD BE PLANNED, AND CANNERIES DESIGNED TO HAVE SUFFICIENT 
 

CAPACITY TO PROCESS SUPPLIES OF FISH AT THE FORESEEABLE AVERAGE RATE OF DAILY 
 

DELIVERY, AND SHOULD NOT BE OPERATED BEYOND THEIR FULL RATED CAPACITY FOR ANY EXTENDED 
 PERIOD.  

Most fish canning operations are subject to some fluctuations in their supply of 
 

raw material and in some fisheries these fluctuations may be very large. Since good quality 
 

raw material is essential for the production of good quality canned fish, canneries should 
 

not accept more fish than they can handle expeditiously. Supplies of fresh fish should be 
 

handled, chilled and stored in accordance with the recommendations of the "Code of Practice 
 for Fresh Fish" and they should not be held for very long before. they are processed. 

 

In some instances it may be practical for a cannery to freeze surplus supplies when 
 

fish are abundant and hold them in frozen storage for canning at a time when fresh fish are 
 less plentiful. If this is done, losses in'quality due to improper freezing or faulty 

 

storage should be avoided by following the recommendations of the "Code of Practice for 
 Frozen Fish".  

Where supplies of fish are known to fluctuate considerably and particularly where  
fisheries are seasonal, it may be difficult to decide on what the capacity of a cannery 

 

should be. If a cannery is to be self sustaining, provision of a large reserve capacity 
 

which is seldom fully used is difficult to justify. On the other hand•the reserve capacity 
 

should be large enough to quickly process the expected peaks in a fluctuating fish supply 
 

without operating the plant above its full rated capacity for any extended period. If a 
 

cannery is operated above its designed capacity, operating efficiency will decline and 
 

delays in processing, which will have an adverse effect on the quality of•the product, are 
 

likely to occur. Furthermore, there is a serious risk that shutdowns through failure 
 

or overloaded equipment may cause substantial losses of material or product and may even 
 

necessitate a lengthy suspension of the canning operation. 
 

4.1.1.3 CANNERIES SHOULD BE ADEQUATELY EQUIPPED TO ENSURE THAT THE CANNING OPERATION CAN • 
 

BE CARRIED OUT WITHOUT THE PRODUCT BEING DELAYED AT ANY STAGE THROUGH LACK OF 
 PROCESSING CAPACITY.  

Fresh fish spoils slowly at chill temperatures and at the higher ambient temperatures
•

which are quite general in canneries the rite of spoilage is greatly increased. It is 	"  
therefore important that the whole canning operation should be carried out as soon as 

 

possible after the fish are reoeiVed or are taken from frozen storage and there should be 
 

no delay in passing the partly' prepared products from one stage of processing to the next. 
 

Under normal operating conditions each processing stage should be capable of handling 
 

the output of the previous stage without delay and should have some reserve capacity to 
 

quickly deal with any backlogs which may occur from time to time. There should be sufficient 
 

standby replacements for all processing equipment such as butchering machines, can—filling 
 equipment and sealing machines to allow for servicing and to •ensure that no processing  

operations will be stopped or slowed by breakdown. There should also be a sufficient 
 

number of retorts to allow routine maintenance and repair work to be carried out without 
 interfering with - the cannery operations.  
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4.1.1.4 CANNERIES SHOULD BE DESIGTED AND EQUIPPED SO THAT ALL HANDLING AND PROCESSING 
OPERATIONS CAN BE CARRIED OUT EneICIENTLY AND ALL MATERIALS AND PRODUCTS CAN PASS 

FROM ONE STAGE OF PROCESSING TO THE NEXT IN  AN 
 ORDERLY MANNER AND WITH MINIMUM 

DELAY WITHOUT CROWDING OF EQUIPMENT AND PERSONNEL. 

To conserve their quality, fish or shellfish should be packed, sealed and heat —
stablized as soon as possible after they have been removed from chilled or frozen storage, 
or in the case of those varieties which are live stored, as soon as possible after they 

have been shelled or butchered. 
A great deal of care should be taken in planning the layout and equipment of a 

cannery to ensure that there is sufficient space and suitable facilities to carry out each 
processing operation efficiently and to move products and materials through the various 
stages in an orderly manner. Use should be made of conveyors and other mechanical moving 
devices wherever these are economically practical. Bottlenecks in the routing should be 
avoided and particular care should be taken that the routing to and from the retorts is 
not such that there is a possibility that unprocessed canned fish will become mixed with, 
processed products and bypass the retorts. 

Passageways should have sufficient capacity to carry all necessary traffic and 

provide easy access to all equipment. 

4.1.2 	Cannery Construction and Sanitary Design 

4.1.2.1 CANNERIES AND SURROUNDING AREA SHOULD BE SUCH AS CAN BE KEPT REASONABLY FREE 
OF OBJECTIONABLE ODOURS, SMOKE, DUST OR OTHER CONTAMINATION. THE BUILDINGS 
SHOULD BE SUFFICIENT IN SIZE WITHOUT CROWDING OF EQUIPMENT OR PERSONNEL, WELL 
CONSTRUCTED AND KEPT IN GOOD REPAIR. THEY SHOULD BE OF SUCH DESIGN AND 
CONSTRUCTION AS TO PROTECT AGAINST THE ENTRANCE AND HARBOURING OF INSECTS, 	

IV.A(i) BIRDS OR OTHER VERMIN AND TO PERMIT READY AND ADEQUATE CLEANING 

The location of a cannery, its design, layout, construction and equipment 
should be planned in detail with considerable emphasis on the hygienic aspect, sanitary 

facilities and control. 
National or local authorities should always be consulted in regard to building 

codes, hygienic requirements of the operation and sanitary disposal of sewage and plant 

waste. 
The food handling area should be completely separate from any part of the 	CF 

premises used as living quarters. 	
. IV.A(2)(a)(i) 

CF 
4.1.2.2 FLOORS SHOULD BE HARD SURFACED, NON-ABSORBENT AND ADEQUATELY DRAINED 	A(1)(be, 

Floors should be constructed of durable, waterproof, non—toxic, non- 
absorbent material which is easy to clean and disinfect. They should be non—slip 	FM 

and without crevices and should slope evenly and sufficiently for liquids to drain off 22(i) 

to trapped' outlets fitted with a removable grill. If floors are ribbed or grooved to facil-
itate traction, any grooving of this nature should always run towards a drainage channel. 

The junctions between the floors and walls should be impervious to water and, 	MP 

if possible, should be coved or rounded for ease of cleaning. 	
27(k)(ii) 

Concrete, if not properly finished, is porous and can be affected by animal 
oils, strong brines, various detergents and disinfectants. If used, it should be 	CF 

dense, of a good quality with a well finished waterproof Surface. 	
IV.A(1)(b) 

4.1.2.3 DRAINS SHOULD BE OF AN ADEQUATE SIZE, SUITABLE TYPE, EQUIPPED WITH TRAPS 	CF 
 

AND WITH REMOVABLE GRATINGS TO PERMIT CLEANING. 

Suitable and adequate drainage facilities are essential for removal of 
liquid or semiliquid wastes from the plant. There should not be any floor area where' 
water might collect in stagnant pools. Drains should be constructed of smooth and 
impervious material and should be designed to cope with the maximum flow of liquid 
without any overflowing and flooding. 

Drainage systems should-be provided with deep seal traps which are 

appropriately located and easy to clean. 



FM  
22(ii)  
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1•rti ~i"'i. 

Drainage line carrying waste effluent. except for open drains 
 

should be properly vented, have a minimum internal diameter of 10'cm 
 (4 in.) and, if required, run to a catch basin for removal of the 

 

solid waste material. Such a basin should be located outside the 
 

processing area and should be constructed of waterproof concrete or 
 

other similar material, designed to the local specifications and  
approved by the local authority having jurisdiction. 

 

4.1.2.4 INTERNAL WALLS SHOULD BE SMOOTH, WATERPROOF, RESISTANT TO FRACTURE, LIGHT  COLOURED AND READILY CLEANABLE.  

Acceptable materials for finishing walls inside are cement render, ceramic  
various kinds of corrosion-resistant metallic sheeting such as stainless steel  
or aluminium alloys and a variety of non-metallic sheetings which have adequate  
impact resistance, desirable surface qualities and are easily repairable.  

All sheeting joints should be sealed with a mastic or other compound  
resistant to hot water and cover strips should be applied where necessary.  

Wall-to-wall and wall-to-floor junctions should be coved or rounded to  facilitate cleaning.  

Walls should be free from projections and all pipes and cables should be  
sunk flush with the wall surface or neatly boxed in.  

4.1.2.5 WINDOW SILLS SHOULD BE KEPT TO A MINIMUM SIZE, BE SLOPED INWARD AT 45 0  
AND BE AT LEAST 1 METRE (3 Ii 	T) FROM THE FLOOR.  

Window sills and frames should be made of a smooth, waterproof material  and, if of wood, should be kept well painted.  

Internal window sills should be sloped to prevent storage of miscellaneous  
materials or accummulation of dust and should be constructed to facilitate  cleaning.  

Windows should be filled with whole panes and those which open should be  
screened. The screens should be constructed so as to be easily removable for clean-
ing and should be made from suitable corrosion-resistant material.  
4.1.2.6 ALL DOORS THROUGH WHICH THE PRODUCT IS MOVED SHOULD BE SUFFICIENTLY WIDE,

• 
 

WELL CONSTRUCTED OF A SUITABLE MATERIAL AND SHOULD BE OF A SELF-CLOSING  TYPE .  

Doors through which fish or shellfish and their products are moved should  
be either of corrosion-resistant metal, or sheathed with a corrosion-resistant metal  
made from other suitable material with adequate impact resistance and, unless  
provided with an effective air screen, should be of a self-closing type.  

Both the doors and the frames of the doorways should.be of a smooth and  
readily cleanable surface.  

Doors through which the product is not moved, such as those providing staff  
access, should be appropriately surfaced at least on the processing area side to  
allow for ease of cleaning.  

4.1.2.7 CEILINGS SHOULD BE DESIGNED AND CONSTRUCTED TO PREVENT ACCUMULATION OF DIRT  
AND CONDENSATION AND SHOULD BE EASY TO CLEAN  

Ceilings should be at least 3 metres (10ft.)in height, free from cracks and  
open joints and should be of a smooth, waterproof, light coloured finish.  

Ian buildings where beams, trusses, pipes or other structural elements are  
exposed, the fitting of a suspénded ceiling just below is desirable. ' 

Where the roof beams and trusses cannot be covered, the underside of the  
roof may constitute a satisfactory ceiling providing all joints are sealed and the  
supporting structures are of a smooth, well-painted and light coloured surface,  
easily cleanable and constructed to protect the fish products from falling rlel'ri ,  
dust or condensate.  

CF  
IV.A (1)  

CF  
IV.2(e)(ii)  

FM  
26(h)  

CF  
IV.A(1)(c)  

tiles,  

CF  
IV.A(1)(e)  

MP  
29(j)  

FM  
26(j)  

CF  
IV.A(1)(f)  

or  

MP  
27(k)(iii) ;  

.CF  
IV.A(1)(d)  
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4.1.2.8 ALL PLUMBING AND WASTE DISPOSAL LINES, INCLUDING SEWER SYSTEM, SHOULD BE I1¡.2(e) OFF)(ii) 
LARGE ENOUGH TO CARRY PEAK LOADS AND SHOULD BE PROPERLY CONSTRUCTED. 

All lines should be watertight and have adequate deep seal traps and  

vents. Disposal of waste should be effected in such a manner as not to permit  

contamination of potable water supplies.  
Sumps or solid matter traps of the drainage system should preferably  

be located outside the processing 
 at the end  of ede cesig 	a

designed
ia 

s to allow them  to be 

emptied and thoroughly 
The plumbing and the manner of waste disposal should be approved by  

the official agency having jurisdiction.  

4.1.2.9PREMISES SHOULD BE  WELL VENTILATED TO PREVENT EXCESSIVE HEAT, CONDENSA- 
	CF 

TION AND CONTAMINATION WITH OBNOXIOUS ODOURS, DUST, VAPOUR OR SMOKE 	
IV.A.2(f)(i;  

CF  
IV.A.2(a)(i)  

CF  
IV.A.2(a)(ii)  

CF  
III.A(1)  

CF  
IV.B(3)(b)  

~,~. 

Special attention should be given to the venting of areas and equip- 
ment producing excessive heat, steam, obnoxious fumes, vapours or contaminating aerosols. 

 

The air-flow in the premises should be from the more hygienic areas to the less hygienic 
 

areas.  Good ventilation is important to prevent condensation and growth of  

moulds in overhead structures.  
Ventilation openings should be screened and, if required, equipped  

with proper air filters.  
Windows which open for ventilation purposes should be screened. The  

screens'should be made easily removable for cleaning.  

4.1.2.10 A MINIMUM ILLUMINATION OF 220 LUX (20 FOOT CANDLES) IN GENERAL WORKING 
 

' AREAS AND NOT LESS THAN 540 LUX (50 
 FOOT CANDLES) AT POINTS REQUIRING 	

CF 
CLOSE EXAMINATION OF THE PRODUCT SHOULD BE PROVIDED AND SHOULD NOT 	IV.A.2(f)(i) 

COLOURS.  ALTER COLD  
Light bulbs and fixtures suspended over the working areas where fish 	

MP
29(i) 

or shellfish is handled in any step of preparation, should be of the safety  

type or otherwise protected to prevent food contamination in ease of breakage. 
 

Sanitary Facilities  

4.1.3 	AREAS WHERE FISH OR SHELLFISH IS RECEIVED, STORED OR HANDLED SHOULD 
 

BE SEPARATED FROM AREAS IN WHICH FINAL PRODUCT PREPARATION IS  
CONDUCTED TO PREVENT CONTAMINATION OF THE FINISHED PRODUCT.  

Separate rooms or preferably well defined areas of-adequate size should  

be provided for receiving and storing of raw materials and for operations like,  

thawing, washing, gutting, shelling and cleañing.•  

Receiving and storage areas should be clean and readily capable of  
being maintained in a clean condition and should provide protection for the raw  

products against deterioration and contamination.  

4.1.3.1 A SEPARATE REFUSE ROOM OR OTHER EQUALLY ADEQUATE STORAGE FACILITIES  

SHOULD BE PROVIDED ON THE PREMISES.  

If offal or other refuse is. to be collected and held before removal,  

adequate precautions should be taken to protect it against rodents, birds,  

insects and exposure to warm temperatures.  • 

A separate refuse room for storing waste in 'water-tight.-óontainers  

or offal bins should be provided., The walle t  floor and ceiling of such.a 

storage room and the area under the elevated' bins should be constructed of 
 

impervious material which can be readily cleaned.  

Where waste material is held in containers outside the 
establishment,the  

containers should be lidded. A separate 
enclosure should be providdd for  

their storage with shouldcbesoffsolid,hard 
 vehicles 

andaunpervious material which can  
for  the  container 
be easily cleaned and properly d

rained.  might If 
 containers 

 arepuseddi 
 in 
 for 	CF 

numbers, a mechanical washing  plant g 	 IV.B 1 b  
routine washing. Containers should be capable of withstanding repea ted 	)(  

exposure to normal cleaning processes.  
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4.1.3.2 ANY BY-PRODUCT PLANT SHOULD BE ENTIRELY SEPARATE FROM THE CANNERY WHICH 
IS PROCESSING FISH AND SHELLFISH FOR HUMAN CONSUMPTION. 

The layout and construction of a cannery should be such as to ensure that 
the areas in which fish and shellfish are held, processed and canned are used for 
that purpose only. Any processing of by-products or non-fish or shellfish products 
should be conducted in separate buildings or in areas which are physically separated 
in such a way that there is no possibility for contamination of fish and shellfish 
or their products. 

4.1.3.3 AN AMPLE SUPPLY OF POTABLE COLD AND HOT WATER UNDER ADEQUATE PRESSURE 
SHOULD BE AVAILABLE AT NUMEROUS POINTS THROUGHOUT THE PREMISES AND AT ALL 	CF TIMES DURING THE WORKING HOURS. 	 IV.A.2(b)(i) 
All water available for use in those parts of an establishment where fish 

and shellfish are received, held, processed, packaged and stored should be of 
potable quality. If sea water is used, it must be clean sea water. 

An  adequate sup8ly of hot water of potable quality at a minimum 
temperature of 32 C (180 F) should be available at all times during the 
plant operation. 

The water supply used for cleaning purposes should be fitted with 
an in-line chlorination system allowing the residual chlorine content of the 
water to be varied at will in order to reduce growth of micro-organisms and 
prevent the build-up of fish odours. 

Water used for washing or conveying raw materials should not be recirculated. 

4.1.3.4 WHEN INPI,ANT CHLORINATION OF WATER IS USED THE RESIDUAL CONTENT  _ OF  FREE 
CHLORINE SHOULD BE MAINTAINED AT NO MORE THAN THE MINIMUM EYFECTIVE LEVEL 
Chlorination systems should not be relied upon to solve all sanitation problems. The indiscriminate use of chlorine oannot compensate for unsanitary conditions in a pro-cessing plait. 

4.1.3.5 ICE SHOULD BE MADE FROM WATER OF POTABLE QUALITY AND SHOULD BE 
MANUFACTURED, DANDLED AND STORED SO AS TO PROTECT IT FROM 
CONTAMINATION. 

If ice is used in the operation of a cannery or is supplied tq the fishermen, it should be made from water of'potable quality. When vessels are taking ice to sea, only fresh Olean ice should be taken on board at the 
beginning of each voyage. Ice left from the previous voyage should be 
discarded and  removed from the vessel. 

4.1.3.6 WHERE A NON-POTABLE AUXILIARY WATER SUPPLY IS USED THE WATER SHOULD BE STORED IN SEPARATE TANKS AND CARRIED IN SEPARATE LINES, IDENTIFTED BY CONTRASTING 
COLOUR AND WITH NO CROSS-CONNECTIONS OR BACK-SIPHONACE WITH THE 	 CF LINES CARRYING POTABLE WATER. 	 IV.A.2(d) 

Non-potable water may be used for such purposes as producing steam, 
cooling heat exchangers and fire protection. It is very important that 
both systems of storage and distribution of water arc entirely separate and 
there could be no possibility for cross-contamination or for inadvertant 
usage of non-potable water in the fish or shellfish processing areas. 

4.1.3.7 PROPER FACILITIES FOR WASHING AND DISINFECTION OF EQUIPMENT SHOULD 	 FM BE PROVIDED. 	
26(p)(iv) 

Facilities should be present in every cannery for cleaning and disinfectio MP 
of trays , removable cutting boards, containers and other similar equipment and 

	MP 
 

working implements. Such facilities should be located in a separate room 	CF or in designated areas in the workrooms where there is an adequate supplyof A(1)(g) hot and cold water of potable quality, under good pressure, and where there 
is proper drainage. 

Any containers and equipment used for offal or -contaminated 
materials should not be washed in the same area. 

CF 
IV.A.2(o)(i) 

CF 
IV.A.2(o)(ii) 
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4.1.3.8 ADEQUATE AND CONVENIENTLY LOCATED TOILET FACILITIES SHOULD BE 	 CF 

PHtOVIlED. IV.A.2(g) 

Toilet rooms should have walls and ceilings of a smooth, washable, 
light coloured surface and floors constructed of impervious and readily cleanable 
material. Toilet faoilities should be well lit, ventilated and kept in a 
sanitary condition at all times. Adequate supplies of toilet paper should be 
available in each toilet cubicle. 

The doors leading to the toilet rooms should be of a self-closing 
type and should not open directly into the fish processing areas. 

The hand washing facilities in the toilet rooms should be of a type 
not requiring operation by hand and should.have an adequate supply of hot and 
cold water of potable quality and liquid or powdered soap should be provided. 
Suitable hygienic means of drying the hands such as single use towels should be 
available. Where paper towels are used a sufficient number of dispensers and 
receptacles for used towels should be provided. 	 . 

Notices should be posted requiring personnel to wash their hands after 
using the toilets. 

The following formula could be used in assessing the adequacy of toilet 
facilities in relation to the number of employees: 

1 to 	9 employees: 1 toilet 
10 to 24 employees: 2 toilets 
25 to 49 employees: 3 toilets 
50 to 100 employees: 5 toilets 
for every 30 employees over 100 - 1 toilet 

4.1.3.9 FACILITIES SHOULD BE AVAILABLE IN THE PROCESSING AREAS FOR EMPLOYEES 
TO WASH AND DRY THEIR HANDS AND, IF REQUIRED, FOR DISINFECTION OF 	 CF 

PROTECTIVE HAND COVERINGS. IV.A.2(h) 

In addition to hand washing facilities available in toilet rooms a 
number of sanitary washbasins with an adequate supply of hot and cold water 
of potable quality and liquid or powdered soap should be provided wherever 
the process demands. They should be located in full view of the processing 
floor and should be of a type not requiring operation by hand or be fed by 
a continuous flow of potable fresh 	clean sea water. Single use towels are 
recommended, otherwise the method of drying hands should meet the requirements of the . 

official agency having jurisdiction. The facilities should be kept in a 
sanitary condition at all times. 

4.1.3.10 STAFF AMENITIES CONSISTING OF LUNCHROOMS, CHANGING ROOMS OR ROOMS 	 CF 

CONTAINING SHOWER OR WASHING FACILITIES SHOULD BE PROVIIED. 	 IV.A.2(i) 

Where workers of both sexes are employed, separate facilities 
should be present for each except that the lunchroom may be shared. As a 
general guide the lunchrooms should provide seating accommodation for all 
employees and the changing-rooms should provide enough space for lockers for 
each employee without causing undue congestion. Clothing and footwear not worn 
during working hours must not be kept in any processing area. 
4.2 	Equipment and Utensils  

4.2. 1 	ALL WORK SURFACES AND ALL CONTAINERS, TRAYS, TANKS OR OTHER EQUIPMENT 
USED FOR PROCESSING FISH OR SHELLFISH SHOULD BE OF SMOOTH, IMPERVIOUS, 
NON--TOXIC MATERIAL WHICH IS CORROSION-RESISTANT AND SHOULD BE DESIGNED AND 
CONSTRUCTED TO PREVENT HYGIENIC HAZARDS AND PERMIT EASY AND THOROUGH 

CLEANING. 

Contamination of fish or shellfish during processing can be 
caused by contact with unsatisfactory surfaces. . All food contact surfaces should 
be smooth, free from pits, crevices and loose scale, non-toxic, unaffected by 

CF 
IV.A.2(f) 
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( salt, fish juices or other ingredients used, and capable of withstanding repeated 
 cleaning and disinfecting. Wood could be used for cutting surfaces only when  no other suitable material is available. Machines and equipment should be so designed that 

 
they can be easily dismantled to facilitate thorou cleaning and disinfection.  Fish  boxed used for holding fish should  preferably be  con truc e or plastio  or corrosion-resistant metal, and if of wood, they should be treated to prevent 

 moisture entering the wood and coated with a durable, non-toxic paint or other  surface coating that is smooth and readily washable. Wicker baskets should not  be used.  

Stationary equipment should be installed in such a manner as will permit  easy access and thorough cleaning and disinfection.  
Equipment and utensils used for inedible or contaminated materials  

should be identified as such and should not be used for handling edible products.  

	

4.2.2 	OPERATIONS SUCH AS DRESSING, WASHING, HEADING AND PORTIONING FISH AND  FILLING CONTAINERS SHOULD BE DONE BY MACHINES WHEREVER THESE ARE  AVAILABLE AND THEIR USE IS ECONOMICALLY PRACTICAL.  
Well designed machines are available for many fish processing operations  and they often perform the task better, quicker, more cheaply and with less risk  of contamination than if the work was done by hand. Where such machines are  

expensive, careful analyses of the cost of doing the operation by hand and by machine 
 should be made to establish whether or not the cost is justified.  

	

4.2.3 	
CANNERIES SHOULD HAVE ADEQUATE, CLEAN, DRY, STORAGE SPACE FOR THEIR SUPPLIES  OF CONTAINERS AND SUITABLE CONVEYOR SYSTEMS TO TRANSPORT THEM TO FILLING  MACHINES OR PACKING TABLES WITHOUT EXPOSURE TO CONTAMINATION.  
Storage arrangements should be such that containers are not moved out of their  clean, diy storage until just before they are needed for filling. Convoya'systems  r 

should be designed and installed in such a way that the containers are not exposed to  contamination while being moved from storage to the packing area. Separate facilities  for the storage of 
wrapping material, cartons and labels should he provided where such  materials are used or stored on the premises.  

FM 29  
MP 32  

FM 30  
MP 33  

4.2.4 	IN THE INTEREST OF SAFETY AND TO ENSURE THAT THE CANNERY'S HEAT PROCESSING 
 CAPABILITY IS ADEQUATE, THE DESIGN, SIZE AND EQUIPMENT OF RETORTS AND 

 

THEIR OVERALL CAPACITY SHOULD MEET. WITH THE APPROVAL OF RECOGNIZED 
 

AUTHORITIES ON HEAT PROCESSING AND ALL INSTALLATIONS SHOULD BE MALE UNDER 
 COMPETENT SUPERVISION.  

All cannery retorts are pressure vessels and as such.must be designed, 
 

installed and maintained in accordance with recognized standards developed for the 
 protection of the workers, the plant and the public. In most instances adherence to 

 the safety standards will be required by law and by the insurance underwriters and in 
 most cases the installations will be subject to official inspection. 

 

There are two general methods of heat treating. canned fish (see App. I, para 8  "Heat Treatment"), that is by using saturated steam at a controlled pressure or by 
 using water heated under pressure to well above its normal boiling point. The latter 

 method is required for the heat treatment of products in glass or aluminium containers. 
 

Both of these methods can be carried out in either vertical (top loading) 
 

or horizontal (end.loading) retorts. The choice between vertical and horizontal retorts 
 will usually be made to suit the particular requirements. Vertical retorts take less 

 floor space. Horizontal retorts are particularly suited to larger canning operations. 
 They often have two doors so that they can be loaded at one end and unloaded at the other 

 to avoid congestion.  

The length of time required to inactivate or to destroy harmful 
 

or spoilage micro-organisms in canned fish depends very critically on the temperature at 
 which it is processed and the time required is greatly increased by lowering the temperature. 

 Therefore,the processing temperature must always be s 
im 	 ~ 	pacified along with the processing 

timc and it is vitally portant that the surfaces of every container be exposed to that 
 temperature for the whole of the processing period. 
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Steam gives off a great deal of heat when it condenses and the temperature at 
 

which this odours depende .solely on the pressure of the steam itself.  

Therefore, the temperature of a retort filled with steam,.to the exclusion of all  

air, can be controlled very precisely with a pressure regulator. However, it is the  

overall pressure on the retort that is regulated and any air present will contribute to  

this pressure. Therefore, if air is present the partial pressure and hence the  

temperature of the condensing steam will be somewhat lower than might be assumed from  

the pressure. This happens while the retort is being filled with steam, but if the • 
steam inlets,. air vents and bleeders are the oorreot size and in the proper location,. the . 

entering steam will soon flush out all the air and this will become apparent from the  

thermometer and pressure readings. However, there is a danger that, if the retort is not  

properly designed, equipped, loaded'of operated, localized air pockets may form and prevent  

parts of the load from attaining the proper prooeseing temperature. Such an occurrence  

would not neoesmrily be indioated by the thermometer and pressure readings.  

When canned products are processed in water under pressure, the temperature control  

is by a mechanical device which regulates the supply of steam used to heat the water.  

Uniformity of temperature throughout the retort load is maintained by a forced circulation  

of the water. The efficiency of this oiroulation will depend on the design of the retort  

and the design and location of the water, air and steam inlets.  

It should be apparent from the , 
 foregoing that the design of retorts and their  

equipment is a highly technical matter and that technical guidance should be sought in making  

the decision as to type and detailed dpeoifications of the retortu best suited to a  

particular operation. It should also follow that the installation and fitting of retorts  

should always be done by ekiiled tradesmen under competent direction.  

4.2.5 CRACKING BLOCKS, MALLETS AND OTHER MEAT EXTRACTING DEVICES USED IN PROCESSING SHELLFISH  

SHOULD BE CONSTRUCTED OF NON-ABSORBENT AND CORROSION-RESISTANT. MATERIAL  

It is important that cracking blocks, mallets or meat e::traoting rollérs be  

conetr-acted of a non-absorbent and crevice-free material so that they will not become 
 

saturated with juices harbouring micro—organisms which would give rise to off-odours and  

be a source of contamination.  
Corrodible material will eventually deteriorate rending proper cleaning impossible  

and may also contaminate .  the product.  

4.2.6 FISH TRANSPORT VEHICLES SHOULD BE DESIGNED TO ALLOW ADEQUATE ICING OF FISH, TO PROTECT  

FISH FROM WARMING UP DURING 	. TRANSPORT AND SHOULD BE OF SUCH MATERIAL AND 
 

CONSTRUCTION AS TO PERMIT EAST AND THOROUGH CLEANING.  

Vehioles 	used for transporting fresh fish or shellfish should be designed and 
 

constructed to provide constant protection to the fish against contamination by dust,  

exposure. to higher temperatures and. the  drying effects of sun or wind. Even where ioe is very 
 

cheap and journey times or distances are relatively short, the use of an insulated vehicle
provides an additional insurance against inadequate icing or unforseen delays. 
insulation should cover completely the walls, roof and the floor of the vehicle. The  

thickness of insulation employed will depend on the outside temperatures normally encountered. 
 

It should be remembered that insulation cannot help to cool the fish but helps to keep it 
 

at the temperature at which it was put into the vehicle.  • 
Vehicles used for the transport of frozen fish should be capable of maintaining 

 

o Î  th!+ ' fish at a temperature appropriate for the particular product. p  

For the purpose 
of cleaning, the vehicles transporting fish should have the walls, 

 

floors and roofs made of a suitable oorrosion- 
si0áedmaterial with smooth and non 

absorbent surfaces. Floors should be  adequately  
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4.3 	Hygienic Operating Requirements  

• 4.3.1 GENERAL SANITARY REQUIREMENTS FOR AN ESTABLISHISrirr WHERE CANNED FISH OR SHELLFISE 
IS PRODUCED FOR HUMAN CONSUMPTION SHOULD BE SIMILAR TO THOSE RECOMMENDED FOR 
A FRESH FISH PROCESSING PLANT. . 

All fish and shellfish, equipment, containers and all surfaces whioh come in 
contact with fish should be treated in a  sanitary and hygienic manner as 
in the "Code of Praotioe for Fresh Fish'. 

Conveyors, runways and other conveying equipment used in handling canned fish or' 
shellfish should be maintained in good repair and should be kept clean and dry. 
4.3.2 THE BUILDING, EQUIPMENT, UTENSILS AND OTHER PHYSICAL FACILITIES OF THE. PLANT 

SHOULD BE KEPT CLEAN, IN GOOD REPAIR AND SHOULD BE MAINTAINED IN AN ORDERLY 	CF 
AND SANITARY CONDITION. 	 IV.C(l) 
All surfaces with which fish or shellfish come in contact should be cleaned 

and preferably hosed down with potable 	water or olean sea water as frequently 
as necessary to ensure cleanliness of the areas. It is important that the cleaning. 
method used will . remove all residues and the disinfeoting method will reduce 
the microbial population of the surface being cleaned. 

The use of cold or hot water alone is generally not sufficient to accomplish 
the required result. It is desirable, if not essential, that aids such as suitable 
cleaning and disinfecting agents together with manual or mechanical scrubbing 
wherever appropriate be used to assist in achieving the desired objective. After 
the application of cleaning and disinfecting agents, the surface which come into 
contact with fish should be rinsed thoroughly with potable or Olean sea water 
before use. 

Cleansing agents and disinfectants used should be appropriate to the 
purpose and should be so used as to present no hazard tó public health and 
should meet the requirements of the official agency having jurisdiction. 

4.3.3 REMOVAL OF. SOLID, SEMI—SOLID OR LIQUID WASTES FROM FISH UNLOADING, HOLDING AND 
PROCESSING AREAS SHOULD BE ON A CONTINUOUS OR NEAR CONTINUOUS BASIS USING 
WATER AND/OR APPROPRIATE EQUIPMENT SO THAT THESE AREAS ARE KEPT CLEAN AND 
THERE IS NO DANGER OF CONTAMINATING THE PRODUCT. 

All waste materials resulting from the operation of a cannery should be disposed 
of as soon as possible in a.way that they cannot be used for human food and in a manner 
that they cannot contaminate food and water supplies and offer harbourage or breeding 
planes for rodents, insects or other vermin. 

Containers, flumes, oonveyori, bins or storage bays used for removal, collection 
or storage of fish offal and other waste should be cleaned frequently with potable fresh 
or clean sea water oontaining an appropriate amount of free chlorine. 

All waste material from containers and vehicles should be removed in such a way 
as not to cause any, contamination and not to. create a nuisance. 

Arrangements for the disposal of trade refuse and inedible waste should be 
approved by the appropriate official agency having jurisdiction. 

4.3.4 EFFECTIVE MEASURES SHOULD BE TAKEN TO PROTECT AGAINST THE ENTRANCE INTO THE 
PREMISES AND THE HARBOURAGE ON THE PREMISES OF INSECTS, RODENTS, BIRDS OR • 	CF OTHER VERMIN. 	 IV.C(2) 
An effective and continuous programme for the control of insects, rodents, 	FX. . 

birds or other vermin within the establishment should be maintained. The cannery 	34(a) and surrounding area should be regularly examined for evidence of infestation. Where 	FM control measures are necessary. treatment with chemical. biological or physical agents 34(b) 
should meet the requirements of the offioial agency having  should be under the direct  supervision  of 	

so l 	jurisdiction and and 	CF, 
standing of the hazards involved, including 

personnel with t  thorough under- standing 	III.A(2) 
being retained,by the fish, shellfish or their products

lity of toxic residues 
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All rodenticides, fumigants, insecticides or other toxic substances should 	CF 

be stored in separate locked rooms or cabinets and handled only by properly trained IV.C(5).,' 

personnel. 

4.3.5 	DOGS, CATS AND OTHER ANIMALS SHOULD BE EXCLUDED FROM AREAS WHERE 	
CF 

FISH OR SHELLFISH ARE RECEIVED, HANDLED, PROCESSED OR STORED.  

Dogs, cats and other animals are potential carriers of diseases and should 

not be allowed to enter , or to live in rooms where fish, Shellfish or their products 

are handled, prepared, 'processed or stored. 

4.3.6 	ALL PERSONS WORKING IN A CANNERY SHOULD MAINTAIN A HIGH DEGREE OF PERSONAL 
CLEANLINESS WHILE ON DUTY AND SHOULD TAKE ALL NECESSARY PRECAUTIONS TO 
PREVENT THE CONTAMINATION. OF THE FISH, SHELLFISH OR THEIR. PRODUCTS OR 	

IVCF ( 6),. 
INGREDIENTS WITH ANY FOREIGN SUBSTANCE. 	 • 

All employees should wear appropriate to the nature of their work,olean 
protective clothing including a head covering and footwear all of which articles 
are either washable or disposable. 

Gloves used in the handling of fish should be maintained in a sound, clean 
and sanitary condition and should be made of an impermeable material except where 
their usage would be incompatible with the work involved. 

Hands should be washed thoroughly with soap or other cleansing agent 
and warm water before commencing work, on every occasion after visiting a toilet 

-before resuming work and whenever necessary. The wearing of gloves does not 
exempt the operator from having thoroughly washed hands. 

. Eating, smoking, chewing of tobacco or other materials and spitting should 
be prohibited in'any part of the fish handling areas. 

4.3.7 	NO PERSON WHO IS SUFFERING FROM, OR WHO IS A CARRIER OF ANY COMMUNICABLE 
DISEASE OR HAS AN INFECTED WOUND OR OPEN LESION SHOULD BE  ENGAGED IN THE 

PREPARATION, HANDLING OR TRANSPORTING OF FISH OR SHELLFISH. 

Plant management should 	require 	that any person afflicted with 
	CF 

infected wounds, sores, or any illness, notably diarrhoea, should immediately 	IV. C (4) 
report to management. Management should not allow any person known to be affected 
with a disease capable of being transmitted through food,or known to be a carrier 
of such a disease, or while afflicted with infected wounds, sores or any illness, 
to work in any area of a cannery in a capacity in which there is a likelihood of 
such a person contaminating fish or shellfish with pathogenic organisms. 

Minor cuts and abrasions on the hands should be immediately treated and 	CF 

covered with a suitable waterproof dressing. Adequate first—aid facilities should 	
IV.6(e) 

be provided. 

4.3.8 	
I 
	FOR TRANSPORTI 	DISINFECTED 

 
IMMEDIATELY AFTER EACH SENDSHOULD BE SO  MAINTAINED AS NOTTO NS TUTE 

A SOURCE OF, CONTAMINATION FOR THE PRODUCT. 

The cleaning of vehicles, together with receptacles and'equipment thereon, 
should be planned to a regular routine. Hosing, scrubbing and cleaning with water • 

of potable quality to which a suitable detergent and/or disinfectant has been added 

is usually necessary. 

4.4 	Operating Practices and Production Requirements  

4.4.1 	General Considerations  

4.4.1.1 CANNED FISH PRODUCTS SHOULD BE GOOD QUALITY FISH,'WELL PREPARED IN SUITABLE 
SEALED CONPAINERS AND PRESERVED BY HEAT SO THAT THEY WILL REMAIN • 
ATTRACTIVE AND SAFE TO EAT FOR A LONG TI ME  UNDER NORMAL CONDITIONS. 

Canned fish is a oonvenienoe foodand the user expects that it can be trans-
ported and stored under quite ordinary conditions and that it will still be an 
attractive food which is safe to eat several years after it has been produced. To 
meet these requirements it is necessary to us e  good raw materials and suitable 
containers and to take great care that all the manufacturing processes are carried 

out properly. 
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4.4.1.2 ONLY GOOD QUALITY FISH OR SHELLFISH SHOULD BE ACCEPTED FOR CANNING}. 

The raw material should be rejected if it is known to contain toxic, 	 CF decomposed or extraneous substances which will not be removed to acceptable levels 	IV.D(1) by normal procedures of sorting or preparation. 	 . 

It should be kept in mind that, except for the fact that the container 
protects the product from recontamination which would lead to spoilage, the canning 
processes are similar in effect to those processes the consumers might use in preparing fresh or 
frozerí fish for their own table. Canning cannot correct faults that are due to the 
poor physiological condition of  the  fish, poor handling practices, lengthy storage 
or storage under inadequate oonditione. 

Therefore, fish or shellfish which even after preparation are not good enough 
to be sold as fresh or frozen fish are not. good enough to be prooessed into canned fish. 
4.4.1.3 CANNERIES SHOULD REGULATE THE VOLUME OF FRESH FISH OR SHELLFISH THEY 

RECEIVE SO THAT THEIR SUPPLIES DO NOT BECOME TOO LARGE TO BE PROCESSED 
WHILE THE FISH ARE IN PRI ME  CONDITION. 

Fresh fish should always be processed as soon as possible after capture. 
The length of time that fish can be satisfactorily held in chill storage at the 
cannery before processing will depend.on the species and very greatly on the 
length of time already elapsed since capture, and on the care with which they were 
handled during transport to the cannery. Canneries should limit the amount of fresh 
fish or shellfish they accept to the amount that they can process while the fish are 
still in good condition. The length of time that they will have to be held before 
they can be canned should be taken into consideration in judging whether fish.are of 
sufficiently high quality to accept for canning. 

Where the volume of fresh fish available for canning is subject to large 
fluctuations, the feasibility of freezing and storing surpluses for canning during 
slack periods might be considered. 

4.4.2 	Butchering and  Similar Preparatory Processes  
4.4.2.1 WHERE FISH ARE GUTTED, HEADED, SKINNED, BONED OR PORTIONED FOR CANNING, 

THESE OPERATIONS SHOULD BE DONE IN A CLEAN AND SANITARY MANNER AND SHOULD 
BE CARRIED OUT CAREFULLY TO AVOID SPOILING THE QUALITY OF THE PRODUCT OR 
WASTING MATERIAL. 

Preparatory operations leading to the finished product should be so timed 	CF 
as to permit expeditious handling of consecutive units in production under conditions IV.D(4) 
which would prevent contamination, deterioration, spoilage or the development of infectious or toxigenic microorganisms. 

Gutting should be done very thoroughly so that no viscera are left to 
spoil the appearance or the flavour of the final product. All cuts should be made 
cleanly and precisely to remove waste and bruised flesh without leaving ragged 
surfaces or needlessly wasting the edible material. 

Mechanical methods of gutting and heading should be used wherever they 
are praotica]., particularly in the processing of smaller fish. 
4.4.2.2 RAW FISH SHOULD BE THOROUGHLY WASHED IN COOL WATER OF POTABLE QUALITY 

IMMEDIATELY AFTER THEY HAVE BEEN SUBJECTED TO ANY DRESSING OPERATION 
SUCH AS GUTTING, HEADING, SCALING, SKINNING OR PORTIONING. 

Spoilage micro—organisms are mainly in the intestines and on the skin of 
fish but may b e spread over all surfaces by any cutting operation. Their numbers 
can be greatly reduced by thoroughly washing the carcase in cool, clean water. 
This -will also remove slime and blood which might otherwise taint or discolour 
the final product. 

If containers are used for washing gutted fish, a continuous flow of cold 
potable fresh water or clean sea water, sufficient to prevent the accumulation of 	CF oontaminating materials, 

should be provided from the inlets at the bottom of the 	III.B.4(d) oontainer. 
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4.4.2.3 LOBSTER A3 
POS

WHICH  
IBLE AFTER THEY áRE 

 THE 
SLAUGHTERED.

ALIVE  SHOULD. B S  PROCESSED  

Crabe and lobster deteriorate very quickly after death, particularly if  

the enzyme produoing viscera are not removed or the meat is not chilled. However,  

lobsters and some kinds of crabe are generally cooked alive, in which case  

primary enzyme action is halted immediately. In some fisheries, crabs are usually  

slaughtered, eviscerated and washed before they are cooked. Slaughter and  

evisceration are usually done in the same operation. It is important that the  

viscera be completely removed, the carcase washed to remove entrails and blood and  

passed to the cooker without delay. Thorough removal of blood will avoid blue  

discolouration of the meat after it has been canned.'  

•4.2.4 BE 
 CCAARRIED 

 SALTING OR SMOKING  FISH AND 
 OF PR 
	PRIOR TO 

ACTICE DEALING  WITH 
CANNING 

 

METHODS OF FISH PROCESSING. 	 - 

To ensure that such processes are oonduoted in a sanitary manner and, at the  

same time, the quality of the product is protected and the wastage, because of  

improper methods of handling, is eliminated, the recommendations of the codes of  

practice written for these methods of processing should be used for guidance.  

4.4.2.5 OYSTERS AND OTHER BI—VALVE MOLLUSCS SHOULD BE WASHED BEFORE THEY ARE  

SHELLED AND THE MEATS WASHED AGAIN .  IMMEDIATELY AFTERWARDS.  

When oysters or clams are taken from wet storage they will have mud, sand  

and their own fecal matter on the exterior and between the lips of their shells.  

This should be washed away to avoid the contamination of the meats as much as possible  

when the shells are opened.  

Oysters or clams are often opened by steaming for a few minutes. This will  

cook the meats slightly and make them.reasonably firm. In other cases,the live bi-
valves are opened with a knife, the meat removed, washed and then blanched.  

In either case the meat should be washed immediately to remove any sand,  

shell or other foreign matter. If containers are used for washing molluscs• in the 	OP 
shell or their meats, a continuous flow of cold potable fresh water or clean sea  

water, sufficient to prevent the accumulation of contaminating materials, should be 	III.H.4(d)  

provided from the inlets at the bottom of the container. Raw meats should not be  

allowed to stand in fresh water since they will absorb it and become swollen; they  

will lose the moisture again when cooked.  

4.4.2.6 
PARTICULAR CARE SHOULD BE TAKEN TO ENSURE THAT SHELL FRAGMENTS ARE REMOVED  

FROM SHELLFISH MEAT.  

Fragments of shell left in shellfish meats are very objectionable to  

consumers and in some circumstances they may be dangerous.  

Fragments of shell can 	readily be separated from molluscan meats by 
 

washing in clean water. While there seems to be very'little trouble with shell  

fragments in most kinds of crustacea meats, it is difficult to avoid getting some shell 
 

mixed with the leg and claw meat during the shucking,of some species of crab. These 
 

fragmente are difficult to see and consequently to separate by hand.  

However, separation may be made by passing the meat through a'bath of saturated 
 

brine. The meat will float but the shell will sink. If this method. is used the amount 
 

of salt picked up by the meat will have to be taken into consideration when the product 
 

is seasoned.  
Crab shell fluoresces (glows) under ultraviolet light and this property can be

.  

used to find fragments mixed with fresh crab meat. Crab meat in early stages of 
 

decomposition also fluoresces under ultraviolet light. If the. inspection 	 ~ 

tables are equipped with ultraviolet light the source should be so located that the 
 

rays cannot shine directly into the eyes of the workers.  
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4.4.3 	Precooking and Smoking  
4.4.3.1 METHODS USED TO PRECOOK OR SMOKE FISH OR SHELLFISH FOR CANNING SHOULD BE  CHOSEN  TO BRING ABOUT' THE IESIRED EFFECT WITH A MINIMUM DELAY AND A MI NIMUM AMOUNT' OF HANDLING.  

There are several reasons for precooking,. fish or shellfish prior to 
canning  Appendix I, para 2 "Precooking"). In nearly every 	

w 	
ad 

(see 
effects is to rid the flesh of moisture which would otherwise cook one 

	
sir 

out 	the 
 

final heat process and remain as a free liquid in the sealed container.  
Precooking can be carried out in hot water or brine, steam, hot air, radiant  heat or in hot oil, but usually the nature of the material and the reason for which 

 the precooking is done will strongly influence the choice of method. For example, live 
 lobsters can be very conveniently cooked. in boiling water but it is much more practical 
 to precook large whole fish or crates of oysters in a steam chamber.  

Cooking temperature is very easily controlled if boiling water or steam is  used but there may be serious mechanical difficulties in cooking large quantities  
of fish in boiling water. Steam is very convenient because of the ease with which material 

 can be moved in or out of the cooking chamber. Steam delivers large amounts of heat at a 
 controlled temperature right on the surfaces of the product so cooking is done fairly  rapidly. However, steam cooking may, in some instances, leave the surfaces too moist. In 

 such cases the product surfaces may be dried off by finishing the cooking in hot air.  
Small fish, such as sardines, are often precooked sometimes in hot oil,or smoked 

 to give 
them a particularly desirable flavour or texture. Other products are also 

 sometimes smoked, barbecued or cooked by radiant heat.  

In some cases precooking conditions products, such as oyster meats, ciu stacea 
 meats and tuna, for handling during the subsequent processing operations. In other cases, 

 the precooking creates problems because the cooked product is very difficult to 
handle  without damage even after it has cooled.  

Means should be found to reduce the amount of handling subsequent to  precooking 
 

wherever practical. Methods have been devised to precook small fish such as  sardines a ter .  they have been packed in their containers. Equipment is available which will 
 

drain without spilling the fish, continuesthe hcook hin the ~inver ed
upositi  invert,u  them he  

fill them with hot oil, seal them and deliver them for the final 
 heat processing.

ing. 	them, 
processing .  

4.4.3.2 THE AMOUNT OF PRECOOKING SHOULD BE CONTROLLED TO ATTAIN CONSISTENTLY THE OPTIMUM 
 r:rJ CT REGARDLESS OF THE SIZE at INITIAL TEMPERATURE OF THE FISH.  

Cooking coagulates the protein in fish tissue and releases aqueous fluid which 
 is lightly bound in the flesh. The extent to which this .  occurs depends largely on the  temperature reached in the flesh. If fish are not heated sufficiently the desired effect will 

 not be achieved,but too much heap will reduce the quality of the product and also the yield. 
 

Usually the temperature of the precook apparatus is closely controlled and the amount 
 of cooking determined by the length of the cooking beriod. Since it will take lc•i.ger to heat 

 larger fish to a given centre temperature, fish precooked together in batches should be very  similar in size. It also follows that they should all be at the same temperature when they 
enter the cooker.  

The optimum amount of precooking for particular products can be ascertained from • 
t•ohnioal literature, technical advisors or by experiment.  

The amount of precook can be indicated by the temperature reached at the centre of  
the fish and this can be related experimentally to cooking times for specific sizes of fish.  Precooks can also be controlled directly by  monitoring  the temperature at the centre'of one  or more Specimens and terminating the process when the proper temperature is reached.  
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4.4.3.3 
ONLY GOOD QUALITY VEGETABLE OILS SHOULD BE USED IN PRECOOKING FISH FOR CANNING.  

COOKING OILS SHOULD BE CHANGED FREQUENTLY.  

Where sardines or other fish are precooked in oil care must be taken that the  

oil does not impart an undesirable flavour to the product. Only good quality bland edible  

vegetable oil should be used. It should be changed frequently because it gradually  

develops flavours if it is heated for long periods.  

In some cases the oil may become diluted with oil which cooks out of the fish.  

, If the concentration of this unsaturated fish oil becomes appreciable it may contribute a.  

strong flavour to the product or spoil its. appearance. Unsaturated oil has the property  

of drying like paint oil on exposure to air particularly when'it is hot. This may result 
 

in fatty layers adhering to the surfaces of the fish.  

4.4.3.4 C S  PRRACTIFCALRANND UEERRR
CONDITIONSDWHERE 

	SHELLFISH 
 THE~PRODUCT CAN BE 

AS 
AVOIDED.  
Freshly precooked or hot smoked fish or shellfish are practically free of spoilage  

micro-organisms but during a large part of the cooling period they are within the temperature 
 

range . in which any that are present will multiply rapidly and may cause spoilage 
and/or  

possible health hazards.  Cooling times should, therefore, be kept as short as possible and every effort  

should be made to avoid contamination of the product during this period.  

Where fish have to be held until they cool, they should be held in specially  

designated, clean, dust-free areas where there is a good circulation of air and from  

which vermin and other possible sources of contamination can be excluded.  

Where water is used to cool crustacea for immediate shucking, it should be of 
 

potable quality. The same water should not be used for 
cooling more than one'batch.  

4.4.4 	Use of Brine and Other Dips 	•  

4.4.4.1 WHERE FISH OR SHELLFISH ARE DIPPED OR SOAKED IN BRINE OR IN SOLUTIONS OF OTHER 
 

CONDITIONING OR FLAVOURING AGENTS IN PREPARATION FOR CANNING, SOLUTION STRENGTH  

AND TIME  OF IMMERSION SHOULD BOTH BE CAREFULLY CONTROLLED TO BRING ABOUT THE 
 

OPTIMUM EFFECT.  
Fish or shellfish are frequently dipped or soaked in solutions of ralt, organic  

acids or other agents as part of their preparation for canning (see Appendix I, para 
3  

"Preparatory dips"). . 
These dips accomplish many purposes. Strong brines toughen surface textures,.  

organic acids bind ammonium and copper ions and other agents contribute to flavour or 
alter  

qualities of the product. The effect of these solutions depends not only on their strength, 
 

but also on the time they are in contact with the product.  

Recommended strengths of dip solution and immersion times for particular products  

can 
 be obtained from technical literature or from fishery research institutes or they may 

 

be determined by experiment. Since consistency in flavour and in other product qualities 
 

is very important, the specified strengths of dip solutions and times of immersion should be 
 

carefully adhered to.  

4.4.4.2 
THOROUGHLY  CLEANED AT FREQUENT INTERVALS. 

AND. OTHER  DIPPING APPARATUS 

ted 
Since the active ingredients in dip solutions become absorbed, exhausted or  

as they accomplish their purposes, they become less effective with continued use.  

become ,  contaminated by material that washes or dissolves off the product and scraps will 
 

collect in the dip tank. The solutions may, therefore, soon contain very large numbers of 
 

sioro-organisms, particularly if they are not well chilled. Therefore, dip solutions should  

be oheoked after each use for their strength and for oontamination with mioro-organisms and 
 

the dip tanks should be emptied, thoroughly cleaned and refilled with fresh solutions.  

frequently or when neoessary.  
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4.4.4.3 CARE SHOULD BE TAKEN TO ASCERTAIN WHETHER OR NOT THE INGREDIENTS USED IN DIPS WILL 
 

BE PERMITTED IN CANNED FISH IN THE COUNTRIES WHERE THE PRODUCT WILL BE MARKETED. 
 

The use of some chemicals which are considered harmless in one country may for some 
 

reason be prohibited or severely restricted in another. It is, therefore, necessary that 
 

information concerning regulations in the countries where products are being marketed should 
 

be obtained before deciding on the use of a food chemical in a dip solution or as an additive. 
 

Container Filling and Sealing  

THE CONTAINERS IN WHICH FISH PRODUCTS ARE CANNED SHOULD BE MADE FROM 
 

SUITABLE MATERIAL AND CONSTRUCTED SO THAT THEY CAN BE EASILY CLOSED  
AND SEALED TO PREVENT THE ENTRY OF ANY CONTAMINATING SUBSTANCE.  

Containers for canned fish should meet the following requirements:  

they should protect the contents from contamination by micro—organisms 
 

or any other substance;  

their inner surfaces should not react with the contents in any way  
that would adversely affect the product or the containers; 

 

their outer surfaces should be resistant to corrosion under any likely 
 

bonditions of storage;  

(d) 	they should be sufficiently durable to withstand the mechanical and  
thermal stresses encountered during the canning process and to resist 

 

physical damage during distribution;  

they should be of convenient size and shape to suit the product and  

the market;  

they should be easy to open and to empty.  

Containers for canned fish are usually made from tinplate, aluminium alloy or 
 

glass, and each of these materials imposes some particular requirements and limitations 
 

on the canning practice. The effect of these must be taken into consideration along 
 

with relative costs and consumer preferences in making the decision as to whether to  
use tinplate, aluminium or glass containers.  

4.4.5. 2  WHERE BATCHES OF FRESH FISH OR SHELLFISH MUST BE HELD PRIOR TO PACKING INTO 
 

CONTAINERS, THEY SHOULD BE THOROUGHLY CHILLED.  

There should be no unnecessary delay between the time fish or shellfish enters a 
 

cannery and the time , the canned product is heat stabilized. However, if a delay in  
processing becomes necessary any batches that are held up should be thoroughly chilled to 

 

conserve their quality.  

4.4.5.3 CONTAINERS FOR CANNED FISH SHOULD BE OF A SUITABLE SIZE AND SHAPE FOR THE AMOUNT 
 

AND KIND OF PRODUCT BEING PACKED AND SHOULD BE LINED WITH A SUITABLE PROTECTIVE  

ENAMEL WHERE NECESSARY.  

The particular advantages and disadvantages of using tinplate, aluminium or glass  
containers are dealt. with in detail in Appendix I to this code under_the "Factors  

A.ffeotizig Quality". It is equally important that the containers should be of the proper  
shape and size to suit the nature of the product and to hold the proper amount.  

Containers of canned fish should be almost completely filled. Shallow metal  

containers with relatively large flexible covers need little or no headspace but other  

containers may require up to 6 percent or more empty space by volume to allow for the  
expansion of the contents during the heat process. The amount necessary will depend partly  

on the nature of the contents and partly on the shape, flexibility and strength of the  

container and on whether it will be processed in steam or in water under pressure. It is  

not generally desirable for the headspace to be any larger than necessary for this Will  

allow the contents to be shaken too much when the container is moved and will also increase  

the risk of the container being panelled if the vacuum is too high. Furthermore, many' 
 

countries have fair trade laws which require that containers of food offered for sale must be  

very well filled.  

4.4.5  

4.4.5.1  

(o)  
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It, therefore,beoomes apparent that in good canning practice, the volume of the 
container determines, within rather narrow limits, what the weight of the oontent should be. 
Therefore,the canner's choice in package weights is quite strictly limited by the sise of 
the available containers. 

It is also important that the shape of the container should suit the nature of the 
product. Shallow containers with wide openings are particularly suitable for paoking 
sardines or other small fish or other produots that must be attractively arranged and packed 
tightly to avoid damage if the package is shaken. Cylindrical containers are more practical 
for packing portions of large fish, such as salmon or tuna. Care should be taken to ensure. 
that containers have suitable protective enamel coatings where these are required by the nature 
of the product. 

4.4.5.4 CONTAINERS AND COVERS SHOULD BE INSPECTED IMMEDIATELY' BEFORE DELIVERY TO THE 
FILLING MACHINES OR PACKING TABLES TO ENSURE THAT THEY ARE CLEAN, UNDAMAGED 
AND WITHOUT VISIBLE FLAWS 

In most instances containers and covers are clean when they are delivered to 
canneries in sealed packages and if properly handled and stored they will not usually 
need to be washed before use. However, containers and covers should be inspected care-
fully for cleanliness and if any are found not to be clean the whole lot should be 
washed or effectively cleaned in some other way before they are used. In washing glans 
containers care must be taken to avoid breakage through rough handling or thermal shook. 

It is a wise precaution to have all containers turned upside down to make certain 
that they do not contain any foreign material before they are used. This is particularly 
important in the case of glass containers which might possibly contain fragments of glass that 
are difficult to see and so might otherwise go undetected. If containers are delivered to 
filling machines or packing tables by conveyor, it is usually possible to have them inverted 
mechanically during their travel. 	 . 

Care should also be taken to .remove faulty container's. These inolude containers 
that have been dented or pierced, containers with defective side or bottom seams or with 
soratches or flaws in their enamel. If these are filled, material will be wasted and 
there is always a danger of damaged containers jamming a filling or sealing machine and 
necessitating a shut—down. Slightly faulty containers may also cause trouble by becoming 
leakers after they have been filled, heat prooessed and stored. 

Covers for containers which are to be opened with keys or by pull tabs should 
be examined carefully to ensure that the scoring is evenly done and deep enough for the 
container to be opened easily but not so deep that the cover will tear during sealing, 
heat processing or under the mechanical strains the container would normally encounter 
during distribution. 

4.4.5.5 PRECAUTIONS SHOULD BE TAKEN TO ENSURE THAT CONTAINERS FOR CANNED FISH ARE 
USED ONLY FOR THEIR INTENDED PURPOSE. 

Canneries should have strict rules against the use of canned fish containers 
for any purpose other than packing fish. There is always a temptation to take 
containers for use as ash trays, small waste containers, receptacles for small 
machine parts or for other similar purposes. This should be avoided because there is 
a considerable risk that such containers may accidentally find their way baok onto 
the production line and result in the packing of canned fish in the same container' with 
very objectionable or possibly dangerous material. 

4.4.5. 6  EMPTY CONTAINERS FOR CANNED FISH SHOULD BE REMOVED FROM THE PACKING ROOM AND 
FROM CONVEYORS TO THE FILLING MACHINES BEFORE THE CANNERY IS WASHED DOWN 
BETWEEN SHIFTS AND AT THE END OF A PROCESSING PERIOD. 

If containers are left on the packing tables or in conveyor systems during 
clean—up, they are likely to become splattered with dirty water or debris, 
particularly if high pressure hoses are used in cleaning. 

It is usually possible to anticipate the shutdown and control the flow of 
containers to the filling machines or packing tables so that few are left in the 
conveyor lines or in the -racks when the operation stops. Those left should be either 
removed or so shielded that they will not beoome contaminated or obstruct the cleaning. 

C 
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4.4.5.7 WHERE CANNED FISH IS PACKED BY HAND - THERE SHOULD BE  A STEAM[ SUPPLY OF RAW 
MATERIAL AND EMPTY CONTAINERS WITHIN CONVENIENT REACH OF EACH PACKER. FILLED 
CONTAINERS SHOULD BE INSPECTED AND REMOVED TO THE SEALER FREQUENTLY. BUILD- 
UP OF EITHER RAW MATERIAL OR FILLED CONTAINERS AT THE PACKING TABLE SHOULD 
BE AVOIDED. 

Production should be higher and workmanship better if the packers have 
comfortable and convenient working facilities. Supplies of raw fish and empty con- 
tainers should be within easy'reaoh and there should be a convenient way of removing 
filled containers. 

Since any delay in processing will have an adverse effect on quality, there 
'should be no large backlog of•raw material or filled containers at the packing table. 
The packers should use up the raw fish in the order it comes to them. • 

The output of the can—filling personnel should be inspected regularly eo,,that faults can be correoted and a high standard of workmanship achieved. 

	

Packing should be carried out in a clean and sanitary manner and under oondi— 	CF tions that preclude the introduction of contamination into the product. 	 IV.D(5)(b) 
4.4.5.8 FILLING MACHINES USED TO PACK FISH OR -SHELLFISH FOR CANNING SHOULD BE CLOSELY 

ATTENDED WHEN THEY ARE OPERATING AND THE MACHINE MANUFACTURERS' INSTRUCTIONS 
CONCERNING THEIR OPERATION, ADJUSTMENT AND MAINTENANCE SHOULD BE CAREFULLY 
FOLLOWED. 

Many different types of fish destined for canning can now be packed by machines which 
have been especially designed for the particular kind of . produot. In general, these machines are very satisfactory if they are properly serviced. 

However, some operate at very high speeds (some salmon filling machines will fill more 
than 200 oontainers per minute) and if they get out of adjustment a large batch of 
poorly packed containers will be accumulated very quickly. Since these will probably have 
to be repacked by hand a major bottleneck will occur and the quality of products may suffer 
because of the resultant delay. 

It is,therefore,prudent to follow the manufacturer's operating and maintenance 
instructions very closely and to have filling machines closely attended so that they can be. 
adjusted or shut down quickly if they start to function badly. 

4.4.5.9 THE QUALITY AND THE AMOUNT OF INGREDIENTS USED TO FLA,VOUR OR OTHERWISE ENHANCE CANNED FISH OR SHELLFISH SHOULD BE CAREFULLY CONTRO
LD TO BRING ABOUT THE OPTIMUM DESIRED EFFECT. 

Many kinds of ingredients are used in the manufacture of canned fish products. 
Salt and many spices are used to improve flavour, fillers to improve texture and food 
chemicals to adjust acidity, improve texture, act as sequestering agents or for other purposes. 
Oils, sauces and other packing mediums are used to enhance the product. 

Ingredients may be added at various stages in the processing. If dry 
ingredients are used they should be fully rehydrated before the heat—processing 
commences. In the case of fish pastes, fish puddings or other comminuted fish 
products, the ingredients such as salt, oil, spices and fillers, will usually 
all be added during a blending operation. In other cases, ingredients may some-
times be used as dips but generally they are dispensed into the container 
just before it is filled with the product or else just before it is closed. In some cases, 
sauce or oil is dispensed in two stages, part of it into the empty container and the rest after 
the other contents have been packed. This permits a more rapid and more even absorption of the 
packing medium by the fish. 

Since it is important that a canned fish product should not be variable in its flavour, 
texture or similar attributes, the quality and amount of added ingredients needs to be carefully 
controlled. The use of low quality packing oils or other ingredients may give a bad 
impression which will be damaging to the reputation of the product out of all proportion to the 
saving in costs. 	. 

Organic acids and other food additives are often used in the form of dips as mentioned 
earlier, but in some circumstances they may be added to the canned product in solution or as 
an ingredient of a sauce or broth. The advice of canning technologists should always be  
obtained when the use of food additives is being considered. 
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If fish has been brine—frozen or stored in refrigerated brine the amount of salt."``  

absorbed should be determined and taken into oonsideration when salt is added to the product  

for flavouring.  

Salt and some other flavouring ingredients can be obtained in the form of pellets  

having a speoific weight. Inmost cases, however, powdered or liquid ingredients are added  
as the containers pase under automatic dispensers which deliver a measured volume. These  
devices should be checked regularly to ensure that they oonsistently deliver the correct '• 
amount.  

4.4.5.10  CONTAINERS OF CANNED FISH SHOULD BE CHECKED BEFORE THEY ARE CLOSED TO MAKE CERTAIN  
THAT THEY HAVE BEEN PROPERLY FILLED AND WILL MEET ACCEPTED STANDARDS FOR WEIGHT  
OF CONTENTS. 	 • 
Good canning practice requires that the volume (and hence the weight) of fill be  

controlled very closely to suit the size of the container (see Appendix'I, para 5 on "Filling"),  

Overfilled containers with too little headspace may be damaged.in the heat processing  
or they may become flippers or springers. In either case they will not be merchantable.  

Underfilled containers may cause difficulty because they oontain less than the usuab.label  
declaration or because the slack fill gives the consumer a bad impression even if the  

weight declaration on the label is correct. Furthermore, the contents of underfilled  
containers are more likely to have their texture altered by being shaken up if the canned  
fish is roughly handled.  

Weight control is usually not very difficult in the filling_of:small shallow  
containers with fish such as sardines. In such oases, little or no headspace is required  
since the flexible cover permits enough expansion during heat processing if the container  

has not been very obviously overfilled. •  

Large containers and in some cases even small containers are more difficult to  

fill accurately to the oorrect weight, particularly if the product consists of fish or 
 

fish portions which are variable in size and shape. • It is not generally practical to •' 
 

weigh each cóntainer at the time it is filled. However, very good control can be obtained 
 

by passing the filled open containers over an inspection table where experienced staff oan 
 

remove, weigh and repack containers which look to be overweight or underweight.  

Larger containers are more difficult to fill accurately to the correct weight, 
 

particularly if the product consists of fish or fish portions which are variable in size and 
 

shape. It 'is not generally practical to weigh each container at the time it is filled. 
 

However, very good control can be obtained' by passing the filled open containers over an 
 

inspection table where experienced staff can remove, weigh and repack containers' which look 
 

to be overweight or underweight.  
The most satisfactory method of checking weights is by the use of a machine set into 

 

the conveyor system and which weighs each can and separates those that are under(and/or over) 
 

a selected limit. These machines are designed to remove underweights or overweights or both. 
 

However, they have to be well attended to see that the weighing surfaces are kept clean and 
 

the machine in adjustment.  
4.4.5.11 ALL CANNED FISH SHOULD BE INSPECTED FOR QUALITY AND WORKMANSHIP JUST BEFORE THE 

 

CONTAINERS ARE CLOSED.  
This inspection should take place just before the covers are put on or beforé the, 

 

liquid packing medium has been poured over the contents. Containers which contain poor 
 

quality material or are unattractively packed or packed in such a way that the contents 
 

might possibly prevent a proper seal being made should be removed and repacked. This 
 

repacking can usually be done in conjunction with the repacking of containers that have 
 

been .found to be underweight or overweight.  

4.4.5.12 
ALL CANNED FISH SHOULD BEAR INDELIBLE CODE MARKINGS FROM WHICH ALL IMPORTANT DETAILS 

 

CONCERNING ITS MANUFACTURE CAN BE DISCOVERED.  

Markings on the containers in code from which the type of product, the cannery 
 

where.it was produced and the production date can be determined are usually sufficient to 
 

satisfy legislative requirements or trading arrangements, but some countries may require 
 

that all or part of this information be clearly legible.  

It should be borne in mind that mishaps can occur which will result in the canning 
 

of poor quality products. If some poor quality canned i
shsisamixedowit h a whole day ' sem 

production a major loss may occur. Therefore, it may bf  
whereby each day's production can be separated into a number of differently coded lots. 

 

If this is done, it will be possible to minimize losses in case of a mishap by removing the 
 

affected code lots. The balance of the day's production can then be sent to market. 
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For smaller canneries a coding system which will indicate the date and the approximate  time when the canning was done will usually be quite sufficient. However, larger canneries  may find it very useful to have a coding system from which the particular processing•line  and sealing maohine'and possibly the particular batch of fish can also be identified. Such 
 a system, supported by adequate carinery records, can be very helpful in any investigation  to discover the causes when canned fish is found to be poor in quality.  

The best way to ensure that coding is oorreot is to mark the codainers during  the actual processing operation. This can be done most conveniently by embossing the code  on the covers just as they are fed into the machine whioh fastens them to the containers.  Embossing equipment must be carefully adjusted so that the dies do not press too deeply  and damage the container.  

4.4.5.13 CANNED FISH SHOULD BE PRODUCED WITH SUFFICIENT VACUUM TO PREVENT THE CONTAINERS  
FROM BULGING UNDER ANY CONDITION OF HIGH TEMPERATURE OR LOW ATMOSPHERICPRESSURV  
LILLY TO BE,ENCOUNPERED DURING THE TRANSPORT, STORAGE OR MARKETING OF THE PRODUCT, . 
It is difficult and hardly necessary to create a vacuum in shallow containers that  have relatively large flexible covers. Usually almost all the air  is  excluded from such containers when they are seale d so they are unlikely to bulge under ordinary changes in  temperature or atmospheric pressure unless they have been overfilled.  
In the case of deeper containers, a vacuum of 5 om (2in.)of mercury is  

generally acceptable although preferably it should be somewhat higher. On the other  
hand, a vacuum of more than 25 cm(10 in.)of mercury is not generally desirable, since  it may cause the container to panel, particularly if the headspace is large. High vacuum  may also cause contaminants to be sucked into the container if there is a slight imperfec-
tion in the seam.  

Vacuum may be obtained by preheating the contents before sealing either in an  exhauet box or by adding hot packing liquid, by displacing the air in the headspace with  'steam just as the cover is applied, or by sealing the container while it is in an  evacuated chamber (see Appendix I, para 6 on "Vacuum"). 	Any of these methods will be.  found to be quite suitable. The choice will generally be made on the basis of local  
preferences and costs and on the availability of various kinds of equipment.  
4.4.5.14 SEALING MACHINES SHOULD BE CLOSELY ATTENDED WHILE THEY ARE IN OPERATION AND  

THEIR OUTPUT INSPECTED FREQUENTLY TO ENSURE THAT GOOD SEALS ARE MADE AND THAT  SEAMS ARE WELL FORMED WITH DI MENSIONS WITHIN THE ACCEPTED TOLERANCES FOR THE  PARTICULAR CONTAINER.  

Sealing the container is one of the most critical processes in canning. If  
seams are not tight and secure the whole canning effort and all the materials used will  be wasted. It is therefore wise to give particular attention to the operation and  
maintenance of sealing equipment and to the routine inspection of its output.  

Sealing machines designed or adjusted for one type of container should not be  
used tó close another type without being modified or readjusted as necessary. Because  
of differences in the metal the tools requited for forming seams in aluminium containers  
are usually slightly different than those used for closing similar tinplate containers.  

Whatever the type of sealing equipment, the manufacturer's instructions  
concerning its operation, maintenance and adjustment should be followed meticulously.  
Metal container manufacturers are usually ready to make detailed recommendations not  
only on the adjustment and operation of the sealing machine, but also for the examination  
of finished seams. Such examination will include frequent visual inspection of seams,  
preferably not to exceed 30 minutes, regular measurement of seam dimensions, 

 

recording of the results, and the occasional pulling apart of samples to see 
 

that they are properly formed. Regular and careful examination of seams will 
 

usually lead to the discovery of worn parts or bad adjustment before the fault 
 

becomes so serious that the seams are not acceptable (see Annex I, para 7 on 
 "Closures").  

4.4.5.15 FILLED AND SEALED METAL CONTAINERS .SHOULD BE THOROUGHLY WASHED BEFORE HEAT 
 PROCESSIM}.  

The outside Surfaces of oontainere often become smeared with fish juices or solids  during the - filling operation. If this is not removed before the heat process, it may be-
come baked onto the oontainer and be very difficult to remove.  

Washing may be done with sprays of hot water at about 60°C (140°F) or by conveying  the containers through.a bath of hot water containing a suitable cleaning agent.  
the seal. However,~ttheewwaash 

	difficult to 
 because they are heatprocessed in water. 
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4.4.6 	Heat Processing and Cooling 	•  

4.4.6.1 	
EVERY CANNERY SHOULD DEVELOP PROCEDURES WHICH WILL PREVENT UNPROCESSED:  
CANNED FISH FROM BEING ACCIDENTALLY TAKEN PAST THE RETORTS INTO THE  

STORAGE AREA WITHOUT BEING HEAT PROCESSED.  

Accidents occasionally occur in  which trays, baskets or trolleys of unprocessed 
canned fish bypass the retort and become mixed with properly processed products. The  

unprocessed product will decompose and eventually burst its containers. This may cause . 

a great deal of damage to other products with which it is stored. 
 

Canneries with horizontal retorts that have doors on each end can usually  
arrange passages in such a way that canned fish coming from the sealing machines must  

go through a retort in order to get to the casing, and storage area. However, it may be  
very difficult to avoid some congestion at the retorts, if they are of the single door 

 

horizontal or the vertical type.  
In such cases, the cannery should develop a procedure suitable to its own  

particular layout, which will prevent unprocessed canned fish from accidentally bypassing  

the retort.  
Some system of marking trolleys or baskets of unprocessed canned fish may be  

necessary. Specially treated cards which ch ange colour permanently if they are Heated  

to a specific temperature are available. If these cards are placed with the batches  

of unprocessed canned fish before they are brought to the.retort area they will serve  

later to indicate which batches have been heat treated. However, they should not be  

used to indicate whether or not the heat treatment has been sufficient.  

4.4.6.2 HEAT PROCESSING 
 THE CONTAINERS 	

PREFERABLY WITHIN 

ONE HOUR   
Spoilage of canned fish in sealed containers can take place fairly quickly  

at cannery temperatures particularly in temperate and warmer climates. Even very  
slight spoilage becomes quite notioeable because any odorous gases produced will  
be retained in the container and will consequently affect the product.  

Therefore, canned fish should be heat processed to inactivate spoilage  
micro—organisms as soon as possible after the containers are sealed. If production  
rates are low, the product should be heat processed in partly filled retorts rather  

than held for  the  long period it might' take to fill completely the retort. 
In this  

case the heat process required for adequate sterilization may be changed. There-
fore a separate heat process should be established for partly filled retorts. 

 

4.4.6.3 
C 

	ENSURE 

	

 RE ADEQUATE TO INACTIVATE ANT  HARMFUL 	MS. 
	PROCESSING OPERATIONS . 

ORGANISM THAT MIGHT A 	 E PRESENT.  

The heat processing of canned foods is a very critical process; too little  
beat will make it unsafe whereas too much will affect the quality , 

Close supervision of the heat processing operation and careful attention to  
details are necessary, otherwise failures may occur due to poor organization, carelessness 

 

or ignorance of the principles involved.  

4.4.6.4 . INSPECTIONS 
	A 
	MADE 

	THOROUGHANDREFFICIENTE 	
IPPED 

• 

	

	
HEAT 

 

-PROCESSING.  
Inspections should be made periodically to 'ensúre that each retort is properly  

equipped, and is being loaded and operated in such a manner that the whole load is 
 

brought up to processing temperature quickly and maintained at that temperature 
 

throughout the whole of the processing period. These initial tests are made by using thermo
- 

couples or other remote thermometers to measure the temperature at various parts of the 
 

load during the whole process period. They should be made under the guidance of a  

canning technologist.  

The necessity of flushing all the air 
out of steam retorts in order to attain  

the controlled processing temperature has been mentioned earlier. This is done by venting 
 

— that is by allowing large volumes of steam to flow through the  retort an
d out through  

open vents, driving and carrying the air with it. If the vents are too small, too few 
 

~ 
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or not properly located or if the venting is not carried out long enough, air pockets May 
remain and parts of the retort will fail to attain the proper processing temperature. 
Pockets of air may also be left within baskets; crates or trolleys of canned fish and 
prevent the latter from,being properly processed if the sides, dividers or spacers are 
not sufficiently perforated to allow steam to flow freely throughout the load. 

It is therefore important that the flow of steam (and consequently heat) 
throughout each retort should be studied by an expert and the steam.distribution,venting 
and loading arrangements modified if necessary to reduce the time required to exhaust 
all air and ensure an even distribution of heat. The minimum safe come-up time should 
also be determined and reassessed regularly for each retort under all loading conditions (see Appendix I, para 8 on"Heat Treatment"). 

These studies should be repeated for each size of container and whenever 
the retort equipment or loading arrangements are changed. 

4.4.6.5 RETORTS SHOULD BE OPERATED ONLY BY PROPERLY TRAINED PERSONNEL 

It is extremely important that the heat processing of canned fish be done 
correctly. Therefore it is necessary that retort operators understand the principles 
involved and realize the need for following the processing instructions closely and for 
using meticulous care in timing, determining temperatures and pressures and in making records. 

Training c an  often be obtained by attending short courses given by trade 
associations, food processing institutes pr by government or international organizations. 
Excellent instruction booklets on retort operation have also been published. 
4.4.6.6 EVERY STEAM RETORT SHOULD BE EQUIPPED WITH AN ACCURATE MERCURY THERMOMETER, 

A PRESSURE GAUGE AND, WHERE PRACTICAL, A TIME AND TEMPERATURE RECORDER. 
AN ACCURATE CLEARLY VISIBLE CLOCK SHOULD BE INSTALLED IN THE RETORTING ROOM. 
RETORT TEMPERATURES SHOULD ALWAYS BE DETERMINED FROM THE MERCURY THERMOMETER 
- NEVER FROM THE TEMPERATURE RECORDER OR FROM THE PRESSURE GAUGE., 

It is important that retort temperatures should always be accurately known 
and a standardized mercury thermometer should be installed for this purpose. In steam retorts; the thermometer should be installed close to a bleeder . which will ensure a steady Flow of steam past its bulb during the whole time the retort is in operation. The thérmometer 

should be tested regularly to ensulse that it is accurate. 
The use of time-temperature. recorders is recommended and the temperature dia-

grams should be kept so that in the event of any claims the records can. be consulted. 
If a time and temperature recorder is used its bulb should be located in a ' 

current of steam close to the mercury thermometer. The pen of the recorder should be 
kept in adjustment to agree with the mercury thermometer, but the retort temperature should never be read from the recorder pen. 

4.4.6.7 THE TEMPERATURE OF HOT WATER RETORTS SHOULD BE CONSTANTLY CONTROLLED. EACH 
RETORT SHOULD HAVE ACCURATE MERCURY THERMOMETERS. TO MONITOR TEMPERATURES IN 
BOTH THE COOKING AND COOLING RANGES AND, WHERE PRACTICAL, A TIME AND TEMPERATURE RECORDER. 

The temperature of retorts which use hot water under pressure is controlled by adjusting the steam and the air pressure and this can  be done better by an automatic regulator than by hand. The temperature should be monitored regularly, however, and for 
this purpose the retort should be equipped with an accurate mercury thermometer reading .  both in the cooking and cooling ranges. 

4.4.6.8 LARGE CANNERIES USING STEAM RETORTS SHOULD CONSIDER INSTALLING AUTOMATIC 
RETORT CONTROLS WHEREVER THE CAPITAL OUTLAY CAN BE JUSTIFIED. 

Automatic control systems are'available which take over the control of a 
retort as soon as the doors are closed. These devices control the steam input, the venting and the duration of the heat process. Thèy have, safety devices that ensure 
that the correct processing temperature is reached before process timing is started and 
give an alarm if the temperature falls during the process. 

• Retorts with automatic controls need to have an  operator in attendance but are less liable to incur process errors than they would be if they were manually controlled. 
4.4.6.9 PERMANENT RECORDS OF THE TIME, TEMPERATURE AND OTHER PERTINENT DETAILS SHOULD 

BE KEPT CONCERNING EACH RETORT LOAD. 	 . 

Such records will be very useful in providing management with a check on 
the heat processing operations and Will be invaluable if some question arises as to 
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whether certain lots had received adequate heat processing. 
.: 

The record should be made at the time of processing an
d should indicate the 

date, the retort number, the kind of product,  the code, 
 the size of 

 the theme 
the steam was turned on, the time the processing 	P 	 Tempera- 

ture 
was turned off an

d appropriate information concerning the water cooling. 

ture and pressure should - also be recorded and the record should be cross referenced 
with 

the . temperature recorder chart. 
• 

4.4.6.10 THE WELL TESTED PUBLISHED 
• 

	

 HEAT PROCESSES 
 	

SHOULD 
 

BE CAREFULLY FOLLOWED BUT 	COMPETENT EXPERTS 	 CONFIRMED THAT THE 

VALUES ARE APPROPRIATE FOR THE PARTICULAR RETORTS TO BE USED..' THE ADVICE OF 
COMPETENT AUTHORITIES SHOULD BE SOUGHT IN DETERMINING PROPER HEAT PROCESSES FOR 
NEW PRODUCTS OR PRODUCTS IN NEW TYPES OF CONTAINERS. 

Optimum heat processes for most standard canned fish products have been worked out 
by food canning research laboratories and their safety has been well proven b}y many 
years experience in the industry. These specified processes should be followed meticu-
lously, for, as has been explained earlier, even a slight reduction in temperature or 
shortening of the heat treatment time may have very serious consequences. 

The published heat processes generally specify the processing times to be used 

for 
each type of product, at each of several optional processing temperatures. It should 

be/
noted that the length of these specified process times depend also on the size of the 

container, an
d on the temperature at which the product is put into the retort. Slightly . 

shorter process times are sometimes specified for products which are to be cooled in air 

rather than in  water.  • 

- 	The methods used to determine the optimum safe heat process for a new product 
or'a new type of container are very complicated and should be undertaken only by well 
qualified technologists with proper laboratory facilities. 

4.4.6.11 	 HEAT 
	THE TEMPERATURE OFETHEDRETORT HAS BEEN 

 MINIMUM 
RAISED

SAFE 
 

EXACTLY TO THE SPECIFIED PROCESSING LEVEL. 
Process times are based on the premises that the steam or water surrounding 

the product is kept at the proper temperature for the whole of the timed period. The 
timing should therefore not be commenced until the specified heat processing temperature 

has been reached, and the conditions to maintain uniform temperature throughout the 

retort achieved. 	 . 

Uniform temperature throughout a steam retort will not be achieved unless the 
retort is properly vented to remove all air. Proper venting is determined,by the minimum 
safe venting time an

d the temperature that should be attained in this period. These 
venting conditions should be established for each retort. A great deal more steam is 
required during venting than during the processing period and it is general practice 
to!bypass the steam inlet governor during venting. The vents and the bypass should not 

be closed until both the time and temperature conditions for venting have been satisfied. 
The pressure guage should also be. checked. If the retort has been properly vented its 
pressure should correspond to that of saturated steam at the temperature indicated by its 

thermometer. 
Thus, the process timing should not be commenced unless the established venting 

temperature has been reached, minimum venting time has elapsed and unless the thermometer 

indicates that the specified process temperature has been exactly
• reached. 

4.4.6.12 PRODUCTS IN DIFFERENT SIZE CONTAINERS SHOULD NOT BE PROCESSED TOGETHER IN THE 
SAME RETORT LOAD. 
Heat penetration to the centre of large containers generally takes longer 

and 

therefore a longer heat process is required. If products in containers of different 
sizes are processed together the process time specified foi,the larger containers will 
be required for safety. This may result in overcooking an

d loss in quality of the 

product in the smaller containers. 
4.4.6.13 WHEN PROCESSING PRODUCTS IN GLASS CONTAINERS, CARE MUST 

 BE TAKEN TO ENSURE 

THAT THE INITIAL TEMPERATURE OF THE WATER IN THE RETORT IS SLIGHTLY LOWER 
THAN THAT OF THE PRODUCT BEING LOADED. THE AIR PRESSURE SHOULD BE APPLIED 
BEFORE THE WATER TEMPERATURE IS RAISED. 
Closures on glass containers are not generally very strong mechanically 

and 

there needs to be a slight vacuum in the headspace to maintain a tight seal. 
Consequently the product should never be exposed to a temperature that will eliminate 
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this vacuum, unless it is also subjected to additional.external pressure. 
Therefore, the  initial  temperature of the water in the retort should be slightly 

lower .than that of the containers at the time they are sealed. Air pressure should be 
applied to the retort before the water temperature is raised. 

Care must.also be-taken that the water temperature is not sa low that there 
is danger that the glass will be damaged by thermal shock. 

4.4.6.14 AFTER HEAT PROCESSING CANNED FISH SHOULD, WHERgVER PRACTICAL, BE WATER 
COOLED UNDER PRESSURE. ONLY POTABLE QUALITY CHLORINATED WATER SHOULD BE 
USED FOR THIS PURPOSE. 

The pressure cooling (that is cooling with water in the retort while it is 
kept under pressure) avoids the strains on the container which would - otherwise be caused 
by the unbalanced pressure in the headspace after the steam pressure has been removed. 

Products in glass or aluminium containers are processed in hot water under 
pressure and are cooled by carefully introducing cooler water in the retort before the air 
pressure on the retort is removed. The temperature of products in glass must, of 
course, be reduced to a point where there is a vacuum in the container before the p'essure 
on the retort is removed. It is also desirable to terminate heat processes in steam 
retorts by pressure cooling. This not only reduces the strains on the containers, but 
prevents the proauct from being overcooked by the residual heat and also makes it more 
quickly available for casing. 

Furthermore, problems with struvite will often bè avoided if canned fish is 
cooled rapidly. Struvite, which is magnesium ammonium phosphate, forms from the natural 
constituents of some fish products during the heat process and crystallizes out of 
solution and lodges in the flesh when the products cool. The slower the cooling, the 
larger the crystals will be: Struvite is perfectly harmless nutritionally, but if the 
crystals are large enough they may feel like grit ih the mouth and some consumers may 
mistake them for glass. However, if cooling is done rapidly the crystals formed will 
be very small and these problems will usually be avoided. 

When water cooling is done solely to prevent overcooking or to hurry th e . 

handling it is sometimes done outside the retort in cooling canals. Where this method 
is used there should be continuous replacement of the cooling water to prevent build—up 
of organic or microbial contaminants. 

Cooling should always be done with potable water because momentary lapses in the seal may 
occasionally occur during a thermal or mechanical shock and there is risk 

that non—sanitary water might contaminate the contents of some containers.  Water  used in cooling should be chlorinated sufficiently to avoid contamination of the, product. 

Water cooling should not reduce the temperature of the product below the point 
at which its surfaces will be dried quiioklq by the residual heat. Cooling to an average 
product temperature of about 38°C (100°F) is generally satisfactory but slightly higher 
temperatures may be required in humid weather. Where water for cooling the cans is ohlorinated 
in the plant, there should be a sufficient contact time to reduce the microbial content to a 
level which will not lead to contamination of the can oontents during cooling. In some 
countries a contact time of 20 minutes is used. Checks should be made to ensure the 
presence of residual free chlorine at all cooling water outlets. Where water is re-
circulated it should be re—chlorinated. 

4.4.6.15 WHERE CANNED FISH PRODUCTS ARE NOT COOLED IN WATER AFTER HEAT PROCESSING 
THEY SHOULD BE STACKED IN SUCH A WAY THAT THEY WILL COOL RAPIDLY IN AIR. THEY SHOULD NOT BE LABELLED, CASED OR HANDLED UNNECESSARILY UNTIL THEY ARE QUITE COOL. 

not cooled substantially soon after heat processing it 
is texture and flavour may be impaired. This fault, which 
almost certainly occur if the product'is put in case s . 

closely that it retains its heat for  a long time. - 
canned fish while it is hot can be very detrimental to its 
instances, cause leackage at seams or soldered seals df.• 

If canned fish is not water cooled it should be stacked in such a way that 
there is a good circulation of air through the pile and it should not be labelled or cased until it is quite cool. 

If canned fish is 
will continue to cook and i 
is known as stackburn, will 
while it is hot or piled so 

Rough handling of 
texture and it may, in some 
containers. 
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4.4.7 	Labelling. Casing and Storing 
4.4.7.1 HEAT PROCESSED CANNED FISH SHOULD NOT BE 

TOUCHED BY HAND UNNECESSARILY BEFORE THEY 
ARE COOLED AND THOROUGHLY DRY. THEY SHOULD NEVER BE HANDLED ROUGHLY OR IN SUCH 
A WAY THAT ITS SURFACES, PARTICULARLY THEIR SEAMS, ARE EXPOSED TO CONTAMINATION 

Canned fish will usually be soft while it is warm and may break up badly 

iF 
the containers are shaken. Seams may leak momentarily if containers are subjected 

 
to thermal or physical shocks. If the seams are wet or dirty when this occurs, 
contaminants may be. drawn into the container. Even slight dents close to a seam are liable to cause leaks, some of which may become resealed after the contents have been 
contaminated. Therefore, canned products should not be moved unnecessarily until they, . 

are cool and'dry. If necessary the drying may be hurried by blowing air over the containers. 
Where runways for the oonveyanoe of bans after 

heat—processing become wet they ehOnld be' 

regularly disinfected throughout the production period. 
When canned fish its moved, care should be taken to avoid mechanical shpcks that 

may cause dents or put momentary strains on the seams. Conveyors and other equipment for handling canned fish should be kept clean and dry so that they do not dirty the. 
containers. Cylindrical containers should not be rolled on their double seams. 

.4.4.7.2 CANNED FISH SHOULD. BE INSPECTED. FOR FAULTS AND'FOR.QUALITY ASSESSMENT 
SOON AFTER IT IS PRODUCED AND BEFORE LABELLING. 
Representative samples from each code lot should be examined to ensure that 

the containers are sound and the product meets the st andards for weight of contents, 
vacuum, workmanship and wholesomeness. Texture, colour, odour, flavour and condition 

of the packing medium should be assessed. .• 
This examination should be made as soon as practical after the product has been 

produced so that if there are any faults due to failings on the part of cannery workers 
or canning equipment these failings c an  be corrected without delay. 

Containers of canned fish or shellfish should be inspected once again before 
or during the labelling and casing and•defective containers withdrawn. 

4.4.7.3 THE MATERIALS USED FOR LABELLING AND CASING CANNED FISH SHOULD NOT BE 
CONDUCIVE 

AND STRONG ENOUGHTO PROTECTTTHE EPRODUCT E 
SHOULD 

 DURING 
SIZE 	

DISTRIBUTION. 

Tinplate will corrode if it is keptmoist for a long time particularly in 
the presence of mineral salts or substances which are even very weakly alkaline or 
acidic. Labels or label adhesive which are hygroscopic (that is, capable of attracting 
moisture out of the air) and therefore liable to promote rusting of tinplate should be . 

avoided as should pastes and adhesives that contain acids or mineral salts.' 

Cases should be thoroughly dry. If they are made of wood it should be 
well seasoned. They should be the proper size so that the containers fit snugly and are 

not subject to damage by movement within the case. They should also be strong enough
, 

so that they.are not broken or spilled under normal conditions of transport. 

4.4.7.4 CODE MARKS
R SE IN WHICH THEY 

ON 	FISH SHOULD ALSO BE SHOWN 

CO  
The cases should be marked so that it will not be necessary to pull them 

open to learn the identity of their contents. This will greatly expedite sampling or 
the separation of certain codes where this becomes necessary. 

Code marks shown on the case will simplify the verification Of shipments 
where code identifications are used on bilis.of sale or other shipping documents. 

4.4.7.5 CANNED FISH SHOULD BE SO STORED THAT IT WILL BE KEPT DRY AND NOT EXPOSED 
TO EXTREMES OF TEMPERATURE. 
Tinplate containers will eventually corrode if thdy are kept continuously 

moist' or held under conditions of high humidity.. Paper labels an
d fibreboard cartons 

will also be adversely affected by the dampness. 
. The quality of canned fish may also be adversely affected by storage at  

high temperature.. Reactions between canned fish and metal containers are very greatly 
accelerated by increasing temperature. Some products in which reactions with the 
container. are insignificant even when stored fora year or more at temperatures of 

200C (68°F) or  less, could become quite distasteful if stored Bar a month 

at a temperature of 40°C (104'F) or higher. 

'Extremely cold storage conditions should also be avoided. Freezing may 
burst glass containers or damage the texture of some products packed in metal containers. 

Furthermore, metal containers, which have 
become thoroughly chilled in storage, may • 

become badly moistened by condensate and subsequently corroded if they are removed 

to. a warmer storage or shipped to a warm moist climate. 
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4.4,7.6 CANNED FISH PRODUCTS SHOULD BE ALLOWED TO MATURE BEFORE THEY ARE OFFERED FOR SALE. 

It takes a few days or in some cases a few weeks or more for the salt, spices and other ingredients to become evenly distributed and for packing oils or sauces to 
became absorbed into the solid contents. Only when this equilibrium is reached 
will the product have its full flavour and in some instances its desired texture. 
Products should not be offered for sale until this stage is reached. 

	

4.5 	Sanitary Control Programme. 
4.5.1 FM 

IT IS DESIRABLE THAT EACH CANNERY IN ITS OWN INTEREST DESIGNATES A 
SINGLE INDIVIDUAL WHOSE DUTIES ARE PREFERABLY DIVORCED FROM PRODUCTION, 	MP TO BE HELD RESPONSIBLE FOR THE CLEANLINESS OF THE ESTABLISHMENT 

52 

Such a person or his staff should be a permanent part of the organisation or 
employed by the organization and should be well trained in the use of special cleaning 
tools, methods of dismantling equipment for cleaning and in the Significance of conta- 
mination and the hazards involved. 

A permanent cleaning and disinfection schedule should be drawn up to ensure .that al
l parts of the establishment are cleaned appropriately and that critical areas, 

equipment and material, are designated for cleaning- and/or disinfection daily or more frequently if required. 

	

4.6 	Laboratory Control  

	

4.6.1 	
IN ADDITION TO ANY CONTROL BY THE OFFICIAL AGENCY HAVING JURISDICTION, 
IT IS DESIRABLE THAT EACH CANNERY IN ITS OWN INTEREST SHOULD HAVE 
ACCESS TO LABORATORY CONTROL TO ESTABLISH SANITARY•QUALITY OF THE 
PRODUCTS PROCESSED. 

as the 

 

The 
 
extent  such control  will  food 

 u 
	well 

e unfit for human consumption. 

Analytical procedures used should follow recognized standard methods in order that the results may be readily interpreted. 

5. 	 SECTION V - END PRODUCT SPECIFICATIONS. CF 
Sect.V 

The products should not contain (a) any harmful micro-organisms or any other 
micro-organisms capable of development under normal storage conditions or (b) 
any substances originating from micro-organisms in amounts which may represent a hazard to health; 

The products with an equilibrium pH above 4.6 should have received a process-
ing treatment sufficient to destroy all spores of Clostridium botulinum, unless 
growth of surviving spores would be permanently prevented by product characte-
ristics other than pH; 

The products should not contain any chemical substances in amounts which may represent a hazard to health; 

The products should comply with the requirements set forth by the Codex 
Alimentarius Commission on pesticide residues and food additives as contained 
in permitted lists or Codex commodity standards, or should comply with the 
requirements on pesticide residues and food additives of the country in which the products will be sold. 

CF 
IV.F 

5.1 Appropriate methods should be used for sampling and examination to determine the compliance with the following specifications: 

A. To the extent possible in good manufacturing practice the products should 
be free from objectionable matter; 
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ANNEX I  

FACTORS AFFECTING QUALITY  

1. 	General 
The enzymes and micro-organisms which cause fish to spoil are fairly readily 

destroyed or inactivated by heat. Therefore, fish products which are packed and sealed 
in containers that will protect them from re-contamination and then heated sufficiently, 
will remain stable for a long time at any temperature at which the product is likely 
to be held. Heat stabilization of the product and its protection against re-contamination 
are the essential Fonditions that must be achieved in canning. There are also many other 
processing requirements that must be met to ensure that canned fish products will be 
wholesome, palatable and otherwise acceptable to the consumer. 

The basic requirements for the manufacture of satisfactory canned fish products 

are as follows: 
the fish and other ingredients used should always be of high quality; 
all handling and processing operations should be carried out carefully without 
needless delay and under high standards of sanitation; 
the heat process should be sufficient to ensure the destruction or inactivation 
of all micro-organisms that will grow 

at any temperature at which the product is normally 

likely to be held and cause spoilage or might be harmful;• 
the container should be of suitable construction and should be properly filled 
and sealed so that the contents are protected from contamination. Its inner sur-
faces should be resistant to undesirable chemical reactions with the contents and 
its outer surfaces resistant to corrosion under likely conditions of storage. 

• 	
The importance of using high quality fish as raw material for canning can hardly 

be over-emphasized. Canning is essentially a cooking process, the end result of which 
is much the same as if the fish had been prepared and cooked by the consumer. There-
fore, fish with any quality defect which makes it unacceptable or unsatisfactory for 

direct  sale 
 to consumers other than a bruise, discoloration or similar fault that can 

be trimmed away is also unsuitable for canning. It follows then that the same care is 
required in the handling of fish on the vessel and on shore whether it is intended for 
canning or for processing into fresh or frozen fish products. Furthermore, many of the 
processes used in butchering, portioning and otherwise preparing fish for canning are 
similar to those used in preparing fresh fish products for market. Consequently, many

,  

of the recommendations contained in the "Code of Practice for Fresh Fish" are equally 
applicable in the preparation of fish fora canning. 

While the quality of fresh fish can be conserved for some time by careful handling 
and thorough chilling, it is nevertheless at its best soon after capture and the less 
delay in canning the better the product will be. Some delays in processing are'inèvit-' 
able and indeed delays are sometimes intentional as in the case where shrimp are held 
a day or so in ice to allow autolytic action to loosen the meat from the shell so that 
peeling will be easier, or in keeping a stock of fish in iced buffer storage so that 
the cannery can operate continuously between deliveries. However, such delays should 
be kept as short as possible and in no case should they be longer than would be per-
mitted if the fish were being prepared for sale as fresh fish. The fish, of 

 course,  • 

should be kept thoroughly chilled during the entire holding period. 

In some instances where supplies of fish are seasonal or are subject to large 

day-by-day variations  in 
 the volumes of landings or, as in the tuna fisheries, where 

the fish are taken long distances at sea, it is necessary for canneries to utilize 
frozen stocks to keep operating continuously. Frozen fish to be used for canning 
should meet the same quality criteria as fresh fish - if it is not good enough to be 
cooked and served immediately to a discriminating consumer it is not good enough to 
be canned. The same care should be used in preparing, freezing and storing fish whether 
it be used for canning or marketed as frozen fish. mendations concerningthawingtheest 
accepted methods of preparing, freezing, packaging,   storing  
fish for'market or further processing are contained in the "Code of Practice for Frozen 

Fish". 
Batch lots of canned fish must be as uniform as .  possible  in quality and particu-

larly in appearance, texture and flavour. Regular consumers choose the particular 

brands or 
 types of product with which they are familiar and they expect 

the contents 

of each container they open to be quite similar to the last. Therefore, products which 
cannot establish and maintain a reputation for consistency in such characteristics as 
appearance, colour, workmanship, texture, size of piece and flavour are more difficult 
to sell to the public and are consequently less attractive to the wholesale buyer. 

Differences in colour, texture or flavour are often due to natural differences in 
the raw material. Usually these differences cannot be avoided, but the desirability 
of keeping the output as uniform as possible should be kept in mind when fish are being 
acquired for canning. Where notable differences do exist, the raw fish should be segre-
gated into batches which will have fairly uniform characteristics when canned and these 
batches should be identifiable from the coding on the containers of the final product. 
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The quality of canned fish can be seriously affected by the way in which the raw 
material is prepared for canning. Preparatory processes such as brining, precooking, 
smoking or drying must be very carefully controlled to ensure that the desired effect 
of the process is uniformly achieved. 

The quality of the other ingredients used is also important. Good quality mate- 
. 

rials 
 used as packing media, sauces, fillers, spices or flavourings will enhance the 

flavour and appearance of the product and so increase its acceptability. Cheaper but 
poorer quality ingredients, on the other hand, may create a poor impression of the pro-
duct and so reduce its acceptability out of all proportion to the saving in cost. Fur-
thermore, low quality ingredients may carry larger numbers of micro-organisms or mould spores and thus create problems in the  heat treatment of the product. If the ingre-
dients used are variable in their flavour or physical properties or if the amount added 
to the product is not carefully controlled, there may be a noticeable variability 

in  the flavour, texture or appearance, which will detract from the general quality of the 
final product. If fish has been in contact with brine, its salt content should be 
determined, and taken into account when additional salt is added to the product. It 
should also be borne in mind that, in some circumstances, the prolonged contact of 
fish flesh with sea water may lead to the occurrence of struvite crystals in the final product. 

Since it is not usually practical to keep fish thoroughly chilled while it is 
being prepared for canning, delays that take place during the preparatory processing 
may account for serious reduction in the quality of the finished pr.
operation should be arranged so that the time lapse between remov aloofcthe  rawematerial

cannin  
from chilled or frozen storage and the heat treatment of the final product in sealed 
containers is as short as possible. When delays in the preparatory processing do 
become necessary, a special effort should be made to chill the fish as much as possible. 
Not only will the quality of the product suffer from unnecessarily long exposures to 
higher temperatures but there may be some risk that the micro-organisms in the product 
will proliferate to the extent that the normal heat treatment would not be sufficient 
to stabilize the product. Particular care should be taken to avoid delays between the 
time the containers have been sealed and the time they are heat processed since stale 
odours and flavours will develop very readily in the product at this. stage. Further-
more, damage to quality after the containers have been closed may not be discovered until they are opened by consumers. 

2. 	Precooking 

Fish are very often precooked as part of their preparation for canning and usually for one or more of the following reasons: 

to rid the flesh of fluid which would otherwise cook out during the heat process 
and remain in the container as an undesirable free liquid; 
to release body oil if the fish are excessively fat or if the oil has a very strong flavour; 

c to improve texture or to condition the flesh , for further processing; d  
e to obtain specific textural and flavour effects such as by frying in oil; 

to make shellfish meat firmer and to loosen it from the shell. 
Cooking

hot brne, in steam, in ot air, in  hot oil aorbbyá  radiant aheat band  sometimesctwo sorn  more of lthese methods arehused in combination or in sequence. 
If 

fish are not precooked sufficiently the desired effect is not achieved but if 
they are overcooked there will be loss in flavour and the yield will also be greatly 
reduced. It is therefore necessary to control 

the amount of cooking very carefully by regulating the cooking time and temperature . 
Optimum 

 cooking times and temperatures can be determined experimentally and the 
time required at a specified temperature can be related to the size of fish. For 
larger fish the amount of cooking may also be determined by measuring the temperature reached at their centres. 

Since the cooking time required will depend on the size and the initial temper-ature of the 
 fish, care should be taken that batches of fish which are to be cooked 

together should be similar in size and at approximately the same initial temperature. 

Larger fish such as tuna are generally precooked whole in a steam chamber but 
 in  some fisheries they are cut into portions and precooked in brine. The precooking of 

tuna-like fish reduces their moisture content and rids the flesh of rather strongly 
flavoured oil. It also causes the flesh to separate from the bone and makes it suffi- 
ciently friable to be readily separated for canning. 

Small fish such as sardines or herring are cooked primarily to rid them of mois-
ture which would otherwise become a free liquid in the container and which would spoil 
the appearance, texture or flavour of the finished product. Traditionally sardines 
were cooked in oil but methods utilizing steam or hot air are now commonly used in the 
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precooking of all varieties of small fish. The fish may be 
 laid out on wire mesh trays 

called grills or flakes for cooking or they may be cooked after packing in their final 
container. The latter method has some advantage since it avoids further handling of 
cooked products which are usually fairly easily damaged. Very often fish are cooked

.. 

first in steam to raise the temperature quickly and then in hot air to carry away the 
excess moisture which would otherwise remain on the surfaces. • 

If fish are precooked after packing, the containers must be inverted and the 
water and oil which cooks out drained away without spilling the fish. There is equip-

ment for precooking containers of steeamdheatedcforlauperiod, invertedrtoedrain 
 the 

away
ked 

containers are 	 ri hted filled with hot oil, sealed and then 
the liquid, cooked for a further period, up g 
delivered for heat processing. . 

Lobster and crab are cooked to coagulate the protein and break the adherence 
between the muscle tissue and the shell so that the meat can be removed easily. Lob-
sters, and in some cases crabs, are cooked alive in boiling water which may contain 
about 3 to 5 percent salt. Crabs frequently have the back shell and viscera removed 
before being cooked either in a light brine or by direct contact with steam. In some 
fisheries, shrimp are cooked before peeling, but in others they are peeled raw and 
then cooked to condition the meats and cause them to curl. 

Oysters and clam meats are usually precooked to make them firm and rid them of 

excess moisture. The cookingen process
Sometimes 

often 	water but inelargerl  
and causing the shell to open. 	 ii  
operations it is usually done with steam. Continuous steam 

cooking tunnels or columns 

are sometimes used and these may be equipped to collect the clam juice which may be 
added back to the canned product or concentrated and sold as clam nectar. 

If fish are precooked before packing they will need to be cooled so that the 
flesh becomes firm enough for them to be handled without damage. During a large part 
of this cooling period the fish will be within the temperature range where the proli- 
feration of micro-organisms and chemical spoilage a

can 
ttake  placeaveryfquickly. C  oling.  

should therefore be  done  as  quickly as  practical  
menced immediately. Cooling should take place in an area which is suitable for the 
purpose, where there is a good circulation of cool air. and where the fish can be well 

protected from en
instancesnityisuals also 	to protect 

	other 
	

b 
 insects or b contact 

stanances .' Inn some 
during cooling: 

3. 	Preparatory Dips  
In the course of its preparation for canning, fish is often soaked in solutions 

containing flavouring or conditioning agents. Brine dips are most common but dips 
containing other permitted food additives are sometimes used. 	 . 

To accomplish their purpose, dip solutions must be kept at their proper strength 
and the length of time the product is soaked must be carefully controlled. Where the 
use of a dip solution is being considered, the assistance of experienced fisheries 
technologists should be sought to determine the most suitable formula and dipping pro-

cedure. It is important 
to ascertain that the additive being considered is permitted 

both in the country where the canning takes place and in the countries where the pro- 

duct will be sold. 
Weak brines are often used to adjust the salt content of the product but stronger 

solutions may also be used to remove blood and to improve the texture of fish surfaces 
by dehydrating them slightly. Strong brines are also used to separate fragments of 
shell out of crabmeat (the meat will float and the shell sink). 

	to 
Other lightly , 	 sometimes 	producing  undesirable 

acidify it slightly, 	P 
Flav

ours or discolourations or to suppress the formation of struvite. 

Dips will not only become ineffective but they may . 
also become a serious source 

of contamination if they are not properly attended. With continued use, the solutions 
will become diluted and will collect debris washed or dissolved off the material being 
treated, and may soon contain very large numbers of micro-organisms - particularly if 
they are not kept fairly cool. It is therefore important that dip solutions be changed 
very frequently and that dip tanks be thoroughly cleaned each time the solution is 

changed. 
The amount of additive a product will pick up in a dip is sometimes difficult to 

cOntrol. Therefore if an additive is being used for the effect it has during or after 
the heat process it will often be preferable to add it to the product through an 
accurate dispensing unit just before the containers are sealed rather'than by using a dip. 

4. 	Containers  
Canned fish containers are most commonly made from either tinplate, aluminium 

sheet, laminated aluminium foil.or glass. While
eny of 

 of
fethe sel aterials impo sescsome  

particular requirement on the canning process,  
if the proper processing practices are followed. 
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Tinplate, which is mild steel sheet that has been coated with tin on both sides 
has been used since very early in the development of the canning process and containers 
of this material are still the kind most commonly used by the industry.  cularly suitable because of its strength, toughness and malleability n

d becauseait i  can be soldered to make very strong side seams for cylindrical containers. The tin 
coatings also help protect the container From corrosion by its contents or by the atmosphere. 

At one time the coatings of •tin were heavy enough to prevent corrosive action 
with the container from affecting most kinds of Fish products for several years. How-
ever, in more recent times lighter coatings are used which are supplemented by 

• enamel coatings to prevent undesirable reactions between the container and its contents. 

Special enamels have been developed to minimize reactions between the active 
constituents of canned fish product/ and their containers. These are usually baked onto 
the tinplate before it is cut and formed but there are some types which are applied to 
the finished container. Application of these latter types is more costly but they 
provide a better protection since the seams are covered and the enamel is not stretched 
or otherwise damaged during the forming of the container. it is important that for 
seafood approved enamels are used and also that they are not damaged either during *the manufacture of the container or by rough handling during transport or in the cannery. 

Abrasions, gaps or thin areas in the enamel will permit reactions between the 
tinplate and the contents to occur and these may affect quality in several ways. A 
common type of reaction results in the formation of a black iron sulphide stain on the 
surface of the food or on the inside wall of the container. These stains are not harm-
ful but they detract from the appearance of the product. Iron sulphide stains are more 
common in some kinds of fishery products than others and there is some evidence that 
they occur more frequently if the raw material has commenced to deteriorate before can-
ning. Some of the commonly used enamels contain substances which will reduce the occur-
rence of these stains by absorbing sulphur to form colourless compounds. Other special 
enamels are used if the product is acidic or contains substances that might cause parti-cular corrosion problems. 

If the canned product contains acidic ingredients, failure of the protective ena-
mel may lead to reactions with the metal in which hydrogen 

gas is formed. If sufficient gas is generated its pressure will cause the container to become a swell. 

In other instances constituents may be present which will react with the tin 
causing it to dissolve off the container and become incorporated in the Food. If this 
"detinning" is extensive, the product may develop an objectionable flavour hnd the loss 
of .tin from the container surfaces may lead to other Forms of corrosion. 

Rigid aluminium containers have  become quite widely used by some segments of the canning industry. They are light in weight and attractive in appearance. In some 
regions and under some circumstances aluminium may be more economical than tinplate. However, aluminium alloys are not as strong as tinplate and are not easily soldered or 
welded and so it is difficult to form aluminium sheet into the strong side seam required 
for a cylindrical container intended for heat processing at a high temperature. There-
fore, the aluminium containers generally used in fish canning are the shallow drawn type and 

even these require special procedures to prevent them from being damaged by the 
internal pressures generated during the heat process. 

The exterior surfaces of aluminium containers resist cor rosion by the atmosphere very well under normal storage conditions. Interior surfaces are generally treated to 
create an oxide layer (anodized) and then coated with enamels formulated especially to 
suit the particular type of product. Slight reactions between aluminium containers 
and their contents cause little damage because the by-products  
not discolour either the product or the container. HHo ever, extensive corrosion

and 
 contents may result in the formation of swells or weaken.the container to the point that it may leak. 

Semi-rigid containers of aluminium Foil laminated,on the inside with polypropy-
lene are also being used For canned fish. Although this type of container can be pur- chased, ,

they are usually formed in special presses at the cannery from rolls of sheet aluminium laminate. 

These containers are light in weight, attractive in appearance and easy to open. 
Since they are rather subject to damage if roughly handled, products in these containers 
are generally distributed in individual paperboard cartons for extra protection. 

Semi-rigid containers are filled and handled in much the same way as other metal 
containers but a different closure is used. They are stacked only two deep in perfo- 
rated trays in the retorts and are heat processed in super heated water in the same 
manner as other aluminium or glass containers. 



am 

    

 

- 92 -  

 

 

Although they are not,used very extensively in the fish 
canning industry, glass  

containers do have properties that make them particularly suitable for some products. 
 

Since glass does not react with foodstuffs even in the presence of air and since most 
 

glass containers can be repeatedly opened and closed they are convenient for fish pastes 
 

or similar products where part of the contents may be kept a day or so after the con- 

tainer has been opened. 	 ,  
Some consumers may be attracted to products packed in glass containers that they 

 

can later put to other uses. The fact that glass containers are 
 transparent 

cantalsors 
be used to promote the sale of attractively packed products. 

However, glass  
should not be used if there is any risk that the product will be discoloured or other-
wise adversely, affected by light. 	 •  

Glass containers are quite easily broken if they are subjected tomcho icald 
or 

 
thermal shock and particular care must be taken during the canning process  
rough handling or exposure to sudden changes in temperature. Breakages will also occur 

 

if 
products in glass containers are allowed to freeze during transport or storage. 

 

Covers generally consist of metal caps sealed to the glass with resilient gask
èts  

and held in place by a mechanical fastening, by the vacuum in the container or by a 
 

combination of both vacuum and a mechanical fastening. In any case the covers are not 
 

very strongly held to the containers and special processing methods are required to 
 

prevent them from being forced off during the heat process.  

It is necessary, of course, to prevent corrosive reaction between the metal con-
tainer cover and the contents from taking place. This is done either by enamelling the 

 

cover or by separating it from the contents with a suitable paper or plastic liner. 
 

It is important that contai
ners 
	canned 	the food, 

in any way during the canning  p 
product  sowill 

if the  

This 
is may product  may be spoiled or even harmful. This attitude ers Tespringersr boraswells have  

possible to tell from a visual examination whether  flippers, er pro s  of  the  
been caused by overfilling, low vacuum, production of hydrogen by, 

 con- 

;tents with the container or by gas evolved from the spoiling contents. Neither is it 
 

possible to determine visually whether or not the seams of dented or distorted con-
tainers have developed very minute leaks or have been strained to the extent that they 

 

may fail before the product is consumed.  
During mechanical or thermal shock, seams may sometimes open for just long enough 

 

to admit a small amount of contaminating substance and 
 then reseal. In such cases,  

some time may elapse before spoilage will develop to the extent that the container will 
 

become swollen.  
The fact that containers do not swell is not a certain indication that there has 

 

been no spoilage. There are some micro-organisms which will spoil canned fish without 
 

the production of gas.  

Filling 	 . 

In filling containers, account must be taken of the fact that the contents will 
 

expand or contract in volume more than the container will with changes in temperature. 
 

This means that the amount of headspace in containers of canned fish will be decreased 
 

as the temperature is raised and increased as the temperature is lowered. Some small 
 

shallow containers with relatively large flexible covers  r sua 
can  expand 

 hould baccomm date  filled  
appreciable changes in the volume of the contents 	 y  should bd  a  from  blysfill  or 
but not overfilled. Most cont ainers need some 

 headapace to prevent  
becoming permanently distorte 

 during the heat proces . The amount of headspace require 
 

will depend on a number of factors including the size and type of the container and the ; 
 

nature of the product.  
On the other hand; there may be difficulties if the headspace is too large. Panel-

ling as a result of too high vacuum or too high external pressure' during cooling is 
 

likely to be more severe if the headspace is large. Large headspace will also permit 
 

he 
freer movement of the contents during handling and this may be detrimental to 

t
he 

appearance and texture of the product . Furthermore , 
the product may  appear  

deceptively packaged if the containers are not filled reasonably close to their capacity. 
 

Some countries have regulations governing minimum fills of containers. 
 

Vacuum 	 .  
It is generally desirable to create a partial vacuum in containers of canned fish 

 

at the time they are sealed. This serves two purposes; it avoids excessive pressure 
 

from entrapped gas during the heat processing and it also reduces the likelihood that 
 

internal gas pressure will cause metal containers to swell if stored in warm places or 
 

exposed to low atmospheric pressures. Glass containers usually have closures that 
 

depend, 
at least in part, on the vacuum within to hold the cover in place tightly enough 

 

to maintain the seal.  

~-... 

~ 
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Since no headspace is necessary if a container can expand sufficiently to accom-
modate the contents during the heat process, shallow containers with Flexible covers are  usually completely filled. In such cases no 

measurable vacuum is necessary because there  will be very little or no air or gas in the container at the time it is sealed. 
Very high vacuums are not generally desirable particularly if the headspace in 

the container is relatively large. A high vacuum may cause the walls of larger metal 
containers to become partly collapsed or panelled and increases the risk of contaminat-
ing material being drawn into the container through weak seams or other closures. 

A vacuum is created by removing part of the air when the containers are sealed. 
The traditional and still one of the most practical ways of doing this consists of heat-
ing the container and its contents to about 55 0C (1300 F) or higher before sealing. 

Raising the temperature causes  air  to be displaced from the container by its own  expansion, by the increase in the water vapour pressure and by the expansion of the 
solid and liquid contents. Since the pressure of the water vapour and the remaining 
air will be in equilibrium with the atmosphere when the container is sealed it will be 
less than atmopheric pressure when the container has been cooled to normal ambient tem-
perature (after it has been heat processed). The loss in pressure is due partly to 
the reduction in water vapour pressure with reduced temperature and partly to the lower 
pressure of the residual air as a result of its cooling and also its expansion as the 
volume of headspace is increased at the lower temperature. 

The heating of canned fish to achieve a vacuum is usually done by conveying it 
through a steam filled tunnel or exhaust box. The amount of steam and the length or 
speed of the conveyor are adjusted to attain the desired amount of heating. Metal 
containers usually have their covers attached very loosely before entering the exhaust 
box and they must be sealed immediately after they come out to avoid unnecessary cool-
ing and resultant reduction in the amount of vacuum obtained. 

If canned fish products are to contain added brines, sauces or packing oils, a 
vacuum may be obtained by adding these hot just before the containers are sealed. How-
ever, care must be taken to avoid damaging the quality of packing oils or sauces by 
overheating or by keeping them hot for long periods prior to use. 

"Broguing" was once the standard method of obtaining a vacuum in soldered metal 
containers but has fallen into disuse with the development of the solderless double 
seam closure. The method is still useful, however, in reclaiming good quality canned 
fish in metal containers which have no vacuum due to overfilling or some other process- ing failure. 

In broguing, the sealed containers are heated sufficiently to create a substantial 
internal pressure, then punctured to allow air, steam and some liquid to escape and then 	• resealed with solder and heat processed again. These operations should be carried out quickly  and the heat processing should be for the same time and at the same temperature as when 
the product was being canned. 

Vacuum may also be attained in canned products without preheating by using steam 
to flush the headspace and displace the air around the container while the cover is 
being applied and sealed in place. This method is widely used in well mechanized can-
neries and is adaptable to making vacuum closures on high speed canning lines. 

Vacuum sealing machines are also quite widely used in some sections of the fish 
canning industry and some types are capable of vacuwa sealing several hundred metal 
containers a minute. Containers with lids clinched loosely in place are conveyed 
through an air lock and sealed in a chamber which is kept under substantial vacuum by 
an exhaust pump: They are then carried out through an exit air lock. 
7. 	Closures  

The closing of canned fish containers is a very crucial matter, for if the entry 
of contaminating substances is not prevented, the product will spoil and both the 
materials and the canning effort will be wasted. In some instances faulty closures may 
fail to seal completely the container, in which case recontamination and subsequent 
spoilage will occur very soon. In other cases poor closures result in seals which 
either break completely or open momentarily if the container is subjected to thermal 
shock or rough handling, in which case spoilage may not occur until after the product 

	

has been stored or passed into the distribution channels. 	• 
The so-called "double seam" closure (see Annex 	II for a schematic diagram of "lbuble Seam") is nearly always used to seal metal containers of canned foods which 

are to be heat processed. The seal is effected in two operations. In the first, the 
edge of the metal cover which has a coating of rubber-like sealing compound on its un-
derside is folded so that it forms what is called the "cover hook" around the flared 
lip of the container body. In the second operation, the cover hook and enclosed lip 
are folded down against the container wall so that an interlocking "body hook" is 
formed and both hooks are closed so tightly that a strong joint is formed and the edge the 

 cover hook. Sinceltthescover i
mbedded in th 

 slightly 
sealing 
	p nthedcontai 

within 	fold of the 
container wall, 	seam consists of five thicknesses of metal, three folds of the cover and two of the body wall. 
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The equipment used for making double seam closures ranges from simple hand operated 
devices to power driven machines which can accept, seal and discharge 300 or more con-
tainers per minute. While they vary in capacity and other features, seamers all operate 
by pressing the cover and container lip into the desired folds between very precisely 

shaped machine parts and, as mentioned earlier, the seam is formed in two stages. 

A properly 
formed double seam makes a very strong closure and a very reliable seal. 

However, small deviations from the correct size or shape of the folds which can be caused 
by seamers that are worn or out of adjustment may result in weak or leaky seams. It is 
therefore very important that the closing equipment be operated and maintained by com-
petent staff and in accordance with the instructions and standards of its 

supplier and  

those of the container manufacturer. Since the consequences of poor seaming may,pe very 
serious, it is prudent to watch the output of all closing machine s. very carefully. A 

thorough examination of sample closures should be made at frequent regular intervals so 
that any deviations from the proper shape or dimension of seams will be discovered and 
corrected before any unacceptable seams are produced. 

Semi-rigid containers are heat-sealed in special equipment which uses high pres-
sure as well as heat to make the seal. This equipment should be operated and maintained 
in accordance with the manufacturers instructions. 

There are many types of covers for glass containers, and as mentioned earlier 
several methods are used to hold them in place. In most cases special equipment will 
be required to fasten the covers to the containers. Manufacturers will provide instruc-
tions on how the containers or covers they supply should be sealed. These instructions 
should be followed carefully. 

8. 	Heat Treatment  
Careful control of the amount of heat treatment is extremely important. If the 

product is not heated sufficiently it may spoil or it might become of potential health 
hazard; if the heat treatment is too severe, the quality may be reduced by over-cooking. 

Fish is a low acid food and as such, supports the growth of spore forming micro-
organisms including many that will cause spoilage and some that might be extremely 
harmful to the consumer. There is an accepted public safety standard that all low acid 
canned foods that do not contain suitable bacterial inhibitors, shall receive sufficient 
heat treatment to destroy the spores of Clostridium botulinum which is one of the most 
heat resistant of the harmful micro-organisms that might b ,, present•in the food. 

Micro-organisms vary in their sensitivity to heat and this may also, be affected 
by the nature of the medium in which they occur, but many of 

the spore formers that will 
grow on fish and cause spoilage or become harmful will survive for a long time at tempe- 

ratures close to 1000
C (212°F), however, the thermal death rates of these types increase 

very greatly as temperatùre is raised. Under laboratory conditions the spores of C. 
botu-

linum  will 
survive for several hours at the temperature of boiling water, but will ie 

off in a little over half an hour at a temperature of 1100C (2300
F), in less than nine 

minutes at 1160C (240°F) and in less than three minutes at 121°C (250°F). 

It must be emphasized that these death times are only valid if the spores are 
exposed directly to the heat. It will take very much longer to destroy similar spores 
in canned products by exposure to heat at the temperature in question. 

In view of this, it is necessary to heat. process canned fish at 
temperatures in , 

the range 110°-121°C (2300-2500F). The higher temperatures are often preferred because 
of the saving in time and also because it is found that the texture, colour 

or flavour 

of some products may be preserved better 
by heating for a shorter time at a higher 

temperature. In other cases processing for a longer time at a lower temperature is 
better for the quality of the product. 

Detailed discussion of the effect of heat on micro-organisms is 
beyond the scope 

of this code but it has been illustrated that they die off much more rapidly at higher 
temperatures. It follows that thermal death rates will change very 

substantially as 

the temperature of the medium rises or falls. This means that the effectiveness of a 
heat process depends on the rate at which heat is absorbed by the 

product and how 

quickly the temperature of its coldest part comes up to the desired processing temperature. 

A considerable amount of research has been done on the heat processing of canned 
foods and methods are available whereby canning technologists can assess the effective-
ness of a heat process if they have information relating the temperature of the coldest 
part of the product with time throughout the entire process period. Thi

s  data can be 

obtained by using thermo-couples in test containers. 
Tables of recommended processing times and temperatures for most well known pro-

ducts packed in standard type containers have been published and are available from can 
manufacturers or research institutions concerned with the canning industry. The assistance 
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.:. experts in canning technology should be obtained when determining the amount of beat 
treatment required by new products or products in new types or new sizes of containers. 

It is very important that the proper combination of processing time and process-
ing temperature be chosen to provide an adequate heat treatment for each particular 
product and each particular container. However, it is equally important and in practice 
much more difficult to take all the precautions necessary to ensure that products will 
always receive the correct amount of heat processing. Errors in timing or in the opera-
tion of retorts are by far the most common causes of canned fish being underprocessed. 
Suc:l errors may be very costly unless the underprocessing is discovered very soon after 
it occurs, spoilage may commence and the whole batch become a total loss. Indeed, if 
it has been boxed or otherwise mixed with other batches the loss may be even greater. 
Even more serious is the possibility that products which are only slightly underpro-
cessed may go undetected and become a health hazard. 

The internal pressures which occur during and immediately after heat processing 
are sufficient to cause serious strains on canned fish containers. During the actual 
heating period the steam pressure in the retort presses the exterior surfaces of the 
container, opposing and, in effect, neutralizing the water vapour pressure within the 
container. Even so, there may still be a very substantial unbalanced internal pressure 
exerted by the air enclosed in the container. The air which is at atmospheric 
or lower at the time the container is sealed will greatly increase in pressure not soñly .because its temperature is raised but also because it will be compressed by the expansion 
of the solid and liquid contents. Obviously this internal pressure will be greater if 
there is little or no vacuum or if the headspace is very small. 

The internal pressure from entrapped gas is sufficient to distort some types of 
aluminium containers or damage their seams. It will also force the cover off many 
types of glass containers. To avoid this, canned fish in aluminium or glass containers 
is heat processed in special retorts using superheated water under sufficient pressure 
to balance the pressure inside the container. At the end of the heating process cool 
water is gradually introduced into the retort and the overpressure is reduced slowly as the product is cooled. 

In the conventional steam retort, the most critical stresses occur at the moment 
the steam pressure on the retort is relieved at the end of the process. By this time 
the canned fish will be thoroughly heated and the pressure of gas and water vapour 
within the container will be somewhat greater than the opposing steam pressure. If 
the steam pressure is suddenly released the.stress from the internal pressure may 
become so great that the containers will be permanently distorted or the seams damaged. 

Small steel (tinplate) containers are usually capable of withstanding this stress if the 
 steam pressure is reduced slowly, but larger containers should be cooléd enough 

to relieve the internal stresses before the external pressure is removed. During this 
process, known as pressure cooling, the pressure is maintained either by air or by 
steam. If steam is used it is introduced at the top of the retort which is gradually 
flooded with cooling water introduced below a layer of condensate. 

It has been mentioned earlier that the seams or other closures of canned fish 
containers may sometimes leak momentarily during stress from thermal or mechanical 
shock such as may occur if cooling is done quickly with water. If there is a partial 
vacuum in the container at the time this momentary leak occurs a small amount of air or 
water will enter and there is a risk that the contents may become recontaminated with 
micro-organisms which will cause spoilage or which may be harmful. 

For this reason, it is very important that the water used for cooling heat pro-
cessed canned foods should be of potable quality. A small free chlorine content should 
be maintained so that there is no build up of micro-organisms in water which is used 
for cooling either in retorts or in cooling tanks outside the retort.. Water cooling should be  stopped while the product is still warm enough for the container surfaces to dry off fairly quickly. 

Aside from the necessity of relieving strains by reducing the pressure within 
the container, reasonably quick cooling is often required to prevent the retained heat 
from adversely affecting the flavour, colour or texture of the product. This effect, 
Which is called stack-burn may occur if canned products that have not been water-cooled 
are put into cases while still hot or are stacked close together so that the heat is retained for a long time. 
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ANNEX .Ir 

Schematic Diagram of "Double Seam"  
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Draft Code of Hygienic Practice for Low-acid Canned Fóods. 

Section I. 	Scope 

This code of practice is concerned with the canning and safe 

heat processing of low-acid foods packed in hermetically sealed 

containers. Excluded are those foods which have only been 
pre—cooked or pasteurized and therefore require refrigeration. 

Section II. 	Definitions 

Aseptic processing means the filling of a commercially 

sterilised product into presterilised containers followed 

by hermetically sealing with a presterilised closure in an 

atmosphere free of microorganisms. 

ALINORM 76/13A 
APPENDIX IV 

Bleeders means small vents through which steam escapes 

throughout the entire heat process. Bleeding provides a 

circulation of steam within the retort and ensures the 

elimination of any air which may enter with the steam. 

Broken heating curve — heating data showing that the product 
changes its heating pattern as shown by two heating curves at 
different rates when the heat penetration data is plotted against 
time on semi—log graph paper. 

._  Canned means product packed in containers which have been 
hermetically sealed and sufficiently heated to destroy or 

inactivate all microorganisms that are able to grow in the 

product at temperatures at which the canned product is normally 

likely to be held. 

Cleaning means the removal of residues from equipment after 

processing, and of objectionable matter from production 

surfaces, raw material or product. 

Coming-up -time  means the time which elapses between the 

introduction of steam into the closed retort and the time 

when the temperature in the retort equals that of the 

required processing temperature. 

Commercial sterility of food means the condition achieved 

by application of heat which renders such food free of 

viable forms of microorganisms having public health 

significance, as well as any microorganisms of non-health 
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significance capable of reproducing in the food under normal. 

conditions of storage and distribution. Commerical 

sterility of equipment and containers used for aseptic 

processing and packaging of food means the condition 

achieved by application of heat, chemical sterilant(s), or 

other appropriate treatment which renders such equipment 

and containers free of viable forms of microorganisms having 

public health significance as well as any microorganisms of 

non-health significance capable of reproducing in the food 

under normal non-refrigerated conditions of storage and 

distribution: 

Cooling time means the time necessary to cool the contents 

of a container from the sterilisation temperature to the 

temperature at which the product is removed from the retort. 

Disinfection means the application of effective chemical or 

physical agents or processes to clean surfaces with the 

'intention of eliminating microorganisms and preventing 

infection of food products. 

.10. Flame sterilizer means an apparatus in which hermetically 

sealed containers are agitated at atmospheric pressure, by 

either continuous, discontinuous,.or reciprocating movement, 

tJvcsr yna r1nmctn lo nrhinvn nter.ilination temperatures. 

A holding period in a heated section may follow the initial 

heating period. 

Headspace means the volume in a closed container not 

occupied by the product. 

Heat process means the treatment of product with sufficient 

heat to destroy or inactivate all microorganisms that will 

grow under 	normal conditions of storage and 

distribution. The heat process is defined in terms of time 

of treatment and a specified temperature. 

Hermetically sealed container means a container which is 

designed and intended to be secure against the entry of 

microorganisms during and after processing. 

14.. Holding time, see sterilisation time. 
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1 . Incubation tests  are tests in which the product is kept at 

a specific temperature for a specified period of time in 

order to determine if the outgrowth of microorganisms 

occurs under these conditions. 

Initial temperature  means the average temperature of the 

contents of the coldest container to be processed at the 

time the sterilising cycle begins, as determined after 

thorough stirring or shaking of the contents. 

Lot means the product produced during a period of time 

indicated by a specific code mark. 

Low acid foods means any foods, other than alcoholic beverages, _ 
with a finished equilibrium pH value greater than 4.6. 

Potable water means fresh water fit for human consumption. 
Standards of potability should'not be lower than those contained 
in the latest edition of the "International Standards for Drinking 
Water", World Health Organization. 

Retort means a pressure vessel designed for heat processing food 
packed in hermetically sealed containers either by saturated steam 
or by heated water with superimposed air pressure. 

Scheduled process means the process selected by the processor as 
adequate under the conditions of manufacture for a given product to 
achieve commercial sterility. 

Simple heating product a product that heats in a continuous pattern 
as shown by a simple heating curve or straight line curve when heating 
data is plotted against time or semi—log graph paper. 
Sterilisation temperáture  means the temperature at which 

the retort is kept for a specific time after the coming-up- 

time. Normally this is the highest temperature in the 

process indicated by the mercury in glass thermometer. 

Sterilisation time  is the time between the moment that the 

required sterilisation temperature is achieved and the 

moment that the cooling is started. 

25, Venting  means the process of flushing the air out of steam 

retorts at the beginning of a heat process by the means of 

openings controlled by adequate valves. It is done by 

allowing large volumes of steam to flow through the retort 
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to drive and carry the air out . through . open vents at the 

top of the retort. 

"26. Water activity or aw 
 means the vapour pressure of .the food 

product divided by the vapour pressure of pure water under 

identical conditions of pressure and temperature. 

Section III. Raw Material Requirements 

A. Environmental Sanitation in Growing and Raw Food Material 

Production Areas  

Sanitary disposal of human and animal wastes  as in the 

General Principles of Food Hygiene. 

Sanitary quality of irrigation water  as in the General 

Principles of Food Hygiene. 

Animal, plant pest and disease control  as in the General 

Principles of Food Hygiene. 

B. Sanitary Harvesting and'Production of Raw Food Materials  

Equipment and product containers  as in the General Principles 

of Food Hygiene. 

Sanitary techniques  as  in the General Principles of Food 

Hygiene. 

Removal of obviously unfit materials  as in the General 

Principles of Food Hygiene. 

Protection of product from contamination  as in the General 

Principles of Food Hygiene. 

C. 	Transportation  

(1) Facilities  as in. the General Principles of Food Hygiene. 

12) Handling procedures  as in the General Principles of Food 

Hygiene. 

Section IV. 	Plant Facilities and Operating Requirements. 

A. Plant Construction and Layout  

(1) Location, size and sanitary design  

(a) Location. The building and surrounding area should be 

such as can be kept reasonably free of objectionable 

odours, smoke, dust or other contamination. 
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(b) Size. Canning operations should be planned and designed 

to have sufficient capacity to process the food at the 

foreseeable average rate of daily delivery and should 

not be operated beyond.their full rated capacity for any 

extended period of time. Otherwise it is likely that 

delays will occur in those areas where the food is 

vulnerable to contamination, growth of microorganisms 

or other forms of deterioration. 

The design should allow for normal maintenance work to 

take place without disturbance of normal production and 

there should be provision s  to cope with normal break-

downs of machinery without significantly delaying the 

process. 

(2)' Sanitary design 

(a) The building should be sufficient in size without 

crowding of equipment or personnel. The production 
preferably 

lines shoulc/ be easily accessible from all sides in 

order to permit adequate inspection, maintenance and 

cleaning. 

The building should be of sound construction kept in 

good repair and protect against the entrance and 

harbouring of insects or birds or vermin. 

Wood work should preferably not be used. If its use 

is unavoidable It should be easy to clean, well painted 

and tight fitting to the other materials. 

(b) Floors in processing areas should be hard surfaced, 

non-absorbent and adequately drained. They should be 

constructed of durable, waterproof, non-toxic, non-

absorbent material which is easy to clean and disinfect. 

They should be non-slip and without crevices and should 

slope evenly and sufficiently for liquids to drain to 

trapped outlets fitted with a removable grill. If 

floors are ribbed or grooved to facilitate traction, any 

grooving of this nature should always run towards a 

drainage channel. 

The junctions between the floors and walls should be 
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impervious to water and, if possible, should be coved 

or rounded for ease of cleaning. 

Concrete, if not properly finished, is porous and can 

be affected by animal oils, strong brines, various 

detergents and disinfectants. If used, it should be 

dense, of a good quality, with a well finished water- 

proof surface. 

(c) Drains should be of an adequate size, suitable type, 

equipped with traps and with removable grating to 

permit cleaning. Suitable and adequate drainage 

facilities should be provided for removal of liquid 

or semiliquid wastes from the plant. There should be 

no floor areas where water may collect in stagnant 

pools. Drains should be constructed of smooth and 

impervious material and should be designed to carry 

the maximum flow of liquid without any overflowing and 

flooding. Each drainage inlet should be provided with 

a deep seal trap which is accessible and easy to clean. 

Drainage lines carrying waste effluent should be properly 

vented, have a minimum internal diameter of 10 cm (4 in.) 

and, if required, run to a catch basin for removal of 

the solid waste material. Such a basin should be 

located outside the processing area and should be 

constructed of waterproof concrete or other similar 

material, designed to the specifications and approved 

by the authority having jurisdiction. 

(d) Internal walls of processing areas should be smooth, 

waterproof, resistant to fracture, light coloured and 

readily cleanable. Acceptable materials for finishing 

inside walls are for instance cement render, ceramic 

tiles, various kinds of corrosion-resistant metallic 

sheeting such as stainless steel  or Aluminium  alloys 

and a variety of non -
metallic sheetings which have 

adequate impact resistance, desirable surface qualities 

and cr.0 easily repairable. 
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All sheeting joints should be sealed with a mastic or 

other compound resistant to hot water and colter  strips 

should be applied where necessary. 

Wall-to-wall and wall-to-floor junctions should be coved 

or rounded to facilitate cleaning. 

Walls should be free from projections and all pipes and 

cables should be sunk flush with the wall surface or 

neatly boxed in. 

(e) Window sills should be kept to a  minimum  size, be 
Preferably 

sloped inward at 45 °  and/be at least 1 metre (3 ft) from 

the floor. They should be made of a smooth, waterproof 

material and, if of wood, should be kept well painted. 

Internal window sills should be sloped to prevent 

storage of miscellaneous materials or accumulation of 

dust and should be so constructed as to facilitate 

cleaning. Windows should be filled with whole panes 

and those which open should be screened. The screens 

should be constructed so as to be easily removable fór 

cleaning and gahould be made from suitable corrosion- 

resistant material. 

(f) All doors through which the product is moved should be 

sufficiently wide, well constructed of a suitable 

material and should be of a self-closing type. They 

should be either of corrosion-resistant material with 

adequate impact resistance and unless provided with an 

effective air screen, should be of a self-closing type. 

It might be advisable to have a transparent section in 

the door, by which collisions between personnel or 

transport vehicles may be avoided. 

Both the doors and the frames of the doorways should be 

of a smooth and readily cleanable surface. 

Doors through which the product is not moved, such as 

those providing staff access, should be appropriately 

surfaced at least on the processing area side to allow 

for ease of cleaning. 
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(g) Ceilings should be designed and constructed,to prevent 

accumulation of dirt and condensation and should be easy 

to clean. They should be at least 3 metres (10 ft) in  

height, free. from cracks and open joints and should be 

of a smooth, waterproof, light coloured finish. In 

buildings where beams, trusses, pipes or other structural 

elements are exposed, the fitting of a suspeMed ceiling 

below such elements is desirable. . 

Where the roof beams and trusses cannot be covered, the 

underside of the roof may constitute a satisfactory . 

ceiling providing all joints are sealed and the supporting 

structures are of a smooth, well-painted and light 

coloured surface, easily cleanable and constructed to 

protect the products from falling debris, dust or 

condensate. 

(3) Sanitary facilities and controls  

(a) Separation of processes 

Areas where raw materials are received or stored should 

be so separated from areas in which final product 

preparation or packaging is conducted as to preclude 

contamination of the product ready for filling. Areas 

and compartments used for storage, manufacture or 

handling of edible products should be separate and 

distinct from those used for inedible materials. The 

food handling area should be completely separated from 

any part of the premises used as living quarters. 

The layout of the factory should be such that the product 

passes from department to department without the 

possibility of inter-change of product or production tools 

from an earlieL stage in the process with a later one, 

i.e. one  way system. 

A separate refuse room for storing waste in watertight 

containers or offal bins should be provided. The walls, 

floor and ceiling of such a storage room and the area 

under the elevated bins should be constructed of 

impervious material which can be readily cleaned. 
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Water supply  

An ample supply of cold water should be available and an 

adequate supply of hot water at a temperature of 80 0C 

(1760F) should be available at all times during the plant 

operation. The water should be of potable quality. 

Standards shall not be less than those contained in the 

"InteMatiónal"Sta dards'for Drinking Water", World 

Health Organization. 

Ice as in the General Principles of Food Hygiene. 

Auxiliary water supply as in the General Principles of 

Food Hygiene. 

Plumbing and waste disposal  

All plumbing and waste disposal lines, including sewer 

system, should be large enough to carry peak loads and 

should be properly constructed. 

All lines should be watertight and have adequate deep . 
seal traps and vents. Disposal of waste should be 

effected in such a manner as not to permit contamination 

of potable water supplies. Sumps or solid matter traps 

of the drainage system should preferably be located 

outside the proces s ing area and so designed as to allow 
them to be  emptied and thoroughly cleaned at the end of 

each working day. 

The plumbing and the manner of waste disposal should 

meet the requirements of the official agency having 

jurisdiction. 

Lighting and ventilation  

Premises should be well ventilated to prevent excessive 

heat, condensation and contamination with obnoxious 

odours, dust, vapour or smoke. 

Special attention should be given to the venting of 

areas and equipment producing excessive heat, steam, 
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obnoxious. fumes, vapours or contaminating aerosols. The 

air-flow in the premises should be from the more 

hygienic areas to the less hygienic areas. Good 

ventilation is important to prevent condensation. and 

growth of moulds in overhead structures. 

Ventilation openings should be screened and, if required, 

equipped with proper air filters. 

Windows which open for ventilation purposes should be 

screened. The screens should be made easily removable 

for cleaning. 

A minimum illumination of 220 Lux (20 foot candles) in 

general working areas and not less than 540 Lux (50 foot 

candles) at points requiring close examination of the 

product should be provided and should not alter colours. 

Light bulbs and fixtures suspended over the working areas 

where product is handled in any step of preparation, 

should be of the safety type or otherwise protected to 

prevent food contamination in case of breakage. 

(g) Toilet facilities  

Toilet rooms should have walls and ceilings of a smooth, 

washable, light coloured surface and floors constructed 

of impervious and readily cleanable material. Toilet 

facilities should be'well• lit,  ventilated and kept in a 

sanitary condition at all times.  Adequate supplies of 

toilet paper should be available in each toilet cubicle. 

The doors leading to the toilet rooms should be of a 

self-closing type and should not open directly into the 

food-processing areas. The hand washing facilities in 

the toilet rooms should be a type not requiring 

operation by hand and should have an adequate supply 

of hot and cold water of potable quality and liquid and 

powdered soap should be provided. 

Notices should be posted requiring personnel to wash 

their hands after using the toilets. 

The following formula may be used in assessing the 

adequacy of toilet facilities in relation to the number 

of employees: 
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1 to 9 employees: 1 toilet 

10 to 24 employees: 2 toilets 

25 to 49 employees: 3 toilets 

50 to 100 employees: 5 toilets 
for every 30 employees over 100 — 1 toilet 

Modifications may be necessary where employees include both 
malw - and females. 

Hand-washing facilities  

In addition to hand washing facilities available in 

toilet rooms a number of sanitary washbasins with an 

adequate supply of hot and cold water of potable quality 

and liquid or powdered soap should be provided wherever 

the process demands. They should be located in full 

view of the processing floor and should be of a type not 

requiring operation by hand or be fed by a continuous 

flow of potable fresh water. Single use towels are 

recommended, otherwise the method of drying hands should 

be acceptable to the official agency having jurisdiction. 

The facilities should be kept in a sanitary condition at 

all times. 

Accommodation : for .clothing and footwear_ 

Suitable and sufficient accommodation for keeping 

clothing and footwear not worn during working hours 

should be provided. Such accommodation should be 

separate from any processing room. 

B. 	Equipment and Utensils  

Materials as in the General Principles of Food Hygiene. 

Sanitary design, construction and installation  

Equipment and utensils should be so designed and constructed 

as will prevent hygienic hazards and permit easy and thorough 

cleaning and disinfecting. Stationary equipment should be 

installed in such a manner as will permit easy and thorough 

cleaning. 

Canneries should have suitable conveyor systems to transport 

empty containers to the filling stations, without exposure 

to contamination. Storage arrangements should be such that 

containers are not moved out of their clean, dry storage 

until just before they are needed for filling. 

Wrapping material, cartons and labels should be stored 

separately from the containers. 
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(3) Equipment and utensils  

Equipment for inedible materials  as in the General 

Principles of Food Hygiene. 

Facilities for  washing and disinfection of equipment  

Facilities should be present in every cannery for 

cleaning and disinfection of trays, cutting boards, 

containers and other similar equipment and working 

,implementsi. .
Such facilities should be located in a 

separate room or in a designated area where there is 

an adequate supply of hot and cold water of potable 

quality, under good pressure, and where there is proper 

drainage. Any containers and equipment used for offal 

or contaminated materials should not be washed in the 

same area. 

Retort 

The essential part of the process in each cannery is 

the heat treatment givén to the product, which should 

make it safe and shelfstable. Although this preservation 

technique is widely applied successfully, it is a very 

critical operation, which should only be carried out 

with approved equipment, by well-trained operators and 

under supervision of experts. Moreover retorts are 

pressure vessels and as such must be designed, installed, 

operated and maintained in accordance with the local 

safety standards for pressure vessels. To ensure the 

safe heat processing of the product every retort should 

be fitted with an easily readable mercury-in-glass 

thermometer whose accuracy is checked on installation 

and at least once a year or as necessary thereafter and 

which should be the reference instrument for the process; 

a temperature recording device that makes a permanent record 

and whose accuracy is checked 
regularly; a pressure gauge; a steam controller which may 

be a recording-controlling instrument when combined with 

a recording device; a steam inlet to provide sufficient 
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steam for the proper operation of the retort; crate 

supports; steam spreaders; bleeders; stacking equipment 

for crates etc. holding containers; vents of dimensions 

adequate to ensure removal of air in the retort prior 

to processing. Retort equipment should meet the 

requirements of the agency having jurisdiction. 

Hygienic Operating Requirements  

While additional and more specific requirements may be 

established for certain products, the following should apply 

as minimal in all canneries. 

Sanitary maintenance of plant, facilities and premises  

The building, equipment, utensils and all other physical 

facilities of the plant should be kept in good repair and 

should be kept clean and maintained in an orderly, sanitary . 

condition. Waste materials should be frequently removed 

from the working area during plant operation and adequate 

waste receptacles should be provided. Detergents and 

disinfectants employed should be appropriate to the purpose 

and approved by the agency having jurisdiction. 

Vermin control  

An effective and continuous programme  for  the control of 

insects, rodents, birds or other vermin within the 

establishment should be maintained. The cannery and 

surrounding area should be regularly examined for evidence 

of infestation. Where control measures are necessary, 

treatment which chemical, biological or physical agents 

should be undertaken only in accordance with the 

recommendations of the appropriate official agency having 

jurisdiction and by or under the direct supervision of 

personnel with a thorough understanding of the hazards 

involved, including the possibility of toxic residues being 

retained by the products. 

Exclusion of domestic animals as in the General Principles 

of Food Hygiene. 

Personnel health as in the General Principles of Food 

Hygiene.. 
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Toxic substances as in the General Principles of Food  

Hygiene.  

Personnel hygiene and food handling practices as in the  

General Principles of Food Hygiene.  

D. 	Operating Practices. and Production Requirements 
 

(1) Raw material handling  

Acceptance criteria as in the General Principles of Food  

Hygiene.  

Storage as in the General Principles of Food Hygiene.  

Water as in the General' Principles of Food Hygiene.  

(2) Inspection and sorting as in the General Principles of Food  

Hygiene.  

(3) Washing or other preparation as in the General Principles of  

Food Hygiene.  

(4) Preparation and processing as in the General Principles of  

Food Hygiene.  

(5) Packaging of finished product  

(a) Materials  

Packaging materials. These should be stored in a  

clean and sanitary manner and shoùld not transmit  

to the product objectionable substances beyond  

limits acceptable to the official agency having  

jurisdiction and should provide appropriate  

protection from contamination.  

Containers. The main functions of a container is  

the protection of the contents against spoilage.  

Containers should therefore meet the following  

general requirements.  

They should protect the contents from contamination  

by microorganisms or any other substance;  

Their inner surfaces should not react with the  

contents in any way that would adversely affect  

the product or the containers, under normal storage conditions;  

The outer surfaces should be resistant to corrosion  

under any likely conditions of storage;  
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They should be sufficiently durable to withstand 

the mechanical and thermal stresses encountered 

during the canning process and to resist' physical 

damage during distribution; 

(b) Techniques  

(i) Inspection of empty containers  

In most instances containers are clean when they 

are delivered to canneries and if properly handled 

and stored they will not usually need to be washed 

before use. However, all containers and covers 

should be inspected carefully for cleanliness and 

if any are found not to be clean the whole lot 

should'be washed or effectively cleaned in some 

other way before they are used. In washing glass 

containers care must be taken to avoid breakage 

through rough handling or.thermal shock. 

It is advisable to have all containers turned 

upside down to make certain that they do not 

contain any foreign material before they are used. 

This is particularly important in the case of glass 

containers which might possibly contain fragments 

of glass which are difficult to see and so might 

otherwise go undetected. If containers are 

delivered to filling machines or packing tables 

by conveyor, it is usually possible to have them 

inverted mechanically during their travel. 

Care should also be taken to remove faulty 

containers. These include containers that have 

been dented or pierced, containers with defective 

side or bottom seams or with scratches or flaws 

in their enamel. If these are filled, material 

will be wasted and there is always a danger of 

damaged containers jamming a filling or sealing 

machine and necessitating a shut-down. Slightly 

faulty containers may also cause trouble by becoming 

leakers during or after they have been filled, heat 
processed and stored. 
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Covers for  containers which are-to be opened with 

keys or by pull tabs should be examined carefully 

to ensure that the scoring is evenly done and deep 

enough for the container to be opened easily but 

not so deep that the cover will tear during 

sealing, heat processing or under the mechanical 

strains the container would normally encounter 

during distribution. 

Precautions should be taken to ensure that containers  

for canned food are used only for their intended 

purpose. 

Containers should not be used for any purpose other 

than packing food. There is always a temptation to 

take containers for use as ash trays, small waste 

containers, receptacles for small machine parts or 

for other similar purposes. This should be avoided 

because there is a considerable risk that such 

containers may accidentally find their way back onto 

the production line and result in the packing of 

food in the same container with very objectionable 

or possibly dangerous material. 

Empty containers should be removed from the packing  

room and from conveyors to the filling machines  

before the cannery is washed down between shifts  

and at the end of a processing period  

If containers are left on the packing tables or in 

Conveyor systems during clean-up, they are likely 

to become splattered with dirty water or debris, 

particularly if high pressure hoses are used in 

cleaning. 

It is usually possible to anticipate the shutdown 

and control the flow of containers to the filling 

machines or packing tables so that few are left 

in the conveyor lines or in the racks when the 

operation stops. Those left should be either 

removed or so shielded that they will not become 

contaminated or obstruct the cleaning. 
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(iv) Filling of containeru  

Food products are natural products and considerable 

differences in shape, weight or volume of the same 

product may occur. The filling of such a product 

into a container of fixed dimensions may often 

cause problems, because also net weight, drained 

weight or number of individual items contained must 

be specified on the label. It is important to 

achieve a constancy of filling not only for 

economical reasons, but also for reasons that heat 

penetration and headspace may be adversely affected. 

A minimum headspace volume is necessary to compensate 

for the difference in thermal expansion between 

container and contents. Too big a headspace will 

cause dented and stressed cans and may also affect 

the product due to oxidation reactions or relative . 

movement inside the container during transport. 

In rotationally processed containers the headspace 

should be  accurately controlled and sufficient to 
ensure consistent and adequate mixing of contents. • 

(v) Sealing  

Sealing the container is one of the most critical 

processes in canning. Seams should be tight and 

secure and meet requirements of agency having 

jurisdiction. Improperly seamed product may become 

contaminated with spoilage or disease causing 

microorganisms during storage. It is therefore 

necessary to give particular attention to the 

operation and maintenance of sealing equipment and 

to the routine inspection  of  containers after 

sealing. 

Sealing machines designed or adjusted for one type 

of container should not be used to close another 

type without being modified or readjusted as 

necessary. Because of differences in the metal 

the tools required for forming seams in aluminium 
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containers are usually slightly different than 

those used for closing similar tinplate containers 

Whatever the type. of sealing equipment, the manu-

facturer's instructions concerning its operation, 

maintenance an4 adjustment should be followed 

meticulously. Metal container manufacturers are 

usually ready to make detailed recommendations not 

only on the adjustment and operation of the sealing 

machine, but also for the examination of finished 

seams. 

Such examination will include: frequent visual. 

inspection of seams and also immediately following 

a jam in closure machines; regular measurement of 

seam dimensions and the stripping of seams should 

be carried out to see that they are properly formed. 

Regular and careful examination of seams will 

usually lead to the discovery of worn parts or bad 

adjustment of closing machines before the fault 

becomes so serious that the seams are not acceptable. 

See Appendix I. 

(vi) Coding  

Each container should be marked with an identifying 

code which should be permanently visible to the 

naked eye. Where the container does not permit the 

code to be embossed or inked, the label can be 

legibly perforated or otherwise marked, provided 

that the label is securely affixed to the product 

container. The code should identify the establish-

ment where packed, the day packed and the period of 

the day during which the product was filled into 

the container. The filling period code should be 

changed with sufficient frequency to enable ready 

identification•of lots during their sale and 

distribution. Codes may be changed on the basis 

of one of the following: intervals of every 4 to 5 

hours, personnel shift changes or new production.  

batches. 
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Large canneries may-  find it useful to have a  

coding from which the particular processing line  

or sealing' machine can be identified. Such a  

system,` supported by adequate cannery records, can  

be very helpful in any investigation to discover  

the causes when a Banned product is found to be  

poor in quality.  

vii) Washing  

Where necessary, pressurized water sprays at adequate  
temperatures will remove the produot which is adhering  

to the outside of the container after filling and  

closing. After sterilisation it may be much more  

difficult to clean the containers and in cases of  

recirculated cooling water it will help to reduce  

the chlorine consumption and solid waste removal.  

(6) Preservation of finished products  

General .  considerations  

Low-acid foods with pH values above 4.6 may be able to  

support the growth of many kinds of microorganisms  

including the heat resistant sporeforming bacteria such  

as Clostridium botulinum. The degree of heat treatment  

required to make such foods commercial sterile depends  

on the storage temperature, the presence of various  

preservatives and composition of the product. It is  

absolutely necessary to establish the required heat  

treatment with accepted scientific methods.  

It should be emphasized that the adequate heat processing  

of low-acid foods is a very critical operation, where 
 

great risks are involved with respect to public health  

and where also appreciable losses of finished product  

may occur due to under-sterilisation.  

Scheduled processes for low-acid foods should be  

established by qualified persons having expert knowledge 
 

of thermal processing and having adequate facilities for 
 

making such determinations.  

(a)  
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(b) Establishing scheduled processes  

The procedure to establish the required heat treatment 

for a product can be divided into two steps. 

First the required sterilisation treatment should be 

established on the basis of the following information: 

pH of the product; 

Levels and types of preservatives; 

Water activity; 

Maximum storage temperature of the product. 

In the second step, the heat penetration into the 

product has to be determined under those adverse conditions that 

are likely to be met in production. For that purpose the 

temperature in the coldest spot in the product in the container 

should be followed during a heat process and from the obtained 

temperature—time graph the scheduled process 

can be determined. It is necessary to carry out a 

sufficient number of heat penetration experiments to 

determine accurately the sterilisation treatment. 

If this heat penetration data has been obtained from 

experiments in so called laboratory simulators, it is 

necessary to check the results in the production retort, 

because there may be unexpected deviations in the 

heating-up .time, temperature distribution and cooling 

time in the production retort. 

In the cases where only the size of the container or 

steriiisation temperature or initial temperature will 

have to be changed in an existing process, the heat 

penetration data of the original product ctn be used to 

calculate the process parameters of the new situation. 

The result of the thermal process determinations should 

be translated into a scheduled thermal process 

containing as a minimum the following data: 

Product code 

Can size 

Retort number 

Initial temperature 
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Sterilisation temperature 
 

Heating-up time  

Sterilisation time  

Cooling time  

Rotations per min. (for rotational sterilisation only) 
 

Venting procedure.  

The product codé should, without any misunderstanding, 
 

correspond with a complete and accurate product
. 

specification containing at least the following data: 
 

weight, headspace, drained weight, number and maximal 
 

dimensions of particles larger than 0.5 cm, temperature 
 

of product at filling, consistenÿ , , product formulation.  
deviations from the. product specification which 

 

may seem negligible to the processing people can cause 
 

serious deviations in the heat penetration properties 
 

-of-.the product,  Thus, any changes in product specifications 
 

will require re-establishment of the process.  

Complete records cdñcerning all aspects of the 
 

establishment of the process and associated incubation 
 

tests should be permanently retained by the person or 
 

organisation making the determination. 
 

Scheduled processes and venting procedures to be used 
 

foi• each product and container.sLze being packed should 
 

be posted in a conspicuous place near the processing 
 

equipment or should be made readily available to the 
 

retort or processing system operator and to the agency 
 

having jurisdiction.  

(c) Operations in the thermal processing room 
 

Properly established heat processes must be used. 
 

Retorts should be operated only by properly trained 
 

personnel.  

It is extremely important that the heat processing is 
 

carried out by operators under the supervision of 
 

personnel who understand the principles of sterilisation 
 

and  who realise the need to follows thermal processing 
 

instructions closely.  
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Heat processing should be commenced as soon as possible-

after closing to avoid contamination or growth of  

micxoorganiszus,, N:.If during breakdowns.,he production'.  
rate is low, the product should be processed in partly  

filled retorts, rather than kept for along period until  

a complete retort load is prepared. In this case the scheduled  

process required for adequate sterilization may be changed.  

Therefore, where necessary, a separate scheduled process should  

be established for partly filled retorts.  

All retort baskets, trucks, cars, or crates containing  

unretorted food product or some of the containers on the  

top of each basket should be plainly and conspicuously  

marked with a heat sensitive indicator, or by other  

effective means, which will visually indicate to thermal  

'processing personnel whether or not each such unit has  

been retorted.  

The initial temperature of the contents of the 
coldest containers  

to be processed should be determined and recorded with  

sufficient frequency to ensure that the temperature of  

the product is no lower than the minimum initial  

temperature specified 1i the scheduled process.  

A clearly visible clock should be installed in the  

retorting room and times should be read from this  

instrument  and not from wrist watches etc. 
 

Permanent records of time, temperature, code mark and other
. 

pertinent details should be kept concerning each load.  

Such records would be very useful in providing management  

with a check on processing,óperations
.. and will •be . 

invaluable if some question arises as .to,whether certaih  

lots had received adequate heat processing. These  

records should be made by the._retort or processing system  

operator or-other designated.  person, on form which should  

include:  

the code number, the retort or processing system number,  

the container size, the approximate number of containers  

per coding interval, the minimum initial temperature, the  

i 



ats "~r?~ 
 

119 -  

actual processing time and temperature, the mercury-in-

glass and recorder thermometer readings, and other 
 

appropriate processing data (see below). Closing machine 
 

vacuum (in vacúun}-packed products),  

or Other critical factors specified in the 
 

scheduled process should also be recorded. In addition 
 

the following records should be maintained: 
 

Still retorts:.  Time steam on venting time and/or 
 

temperature to which vented (as applicable); time for 
 

temperature to attain processing temperature level/ 
 

processing temperature level and time steam off; 
 

Agitating retorts:  'As for still retorts with  

additions of functioning of condensate bleeder; 
 

retort. speed. It is important to also record 
 

h'adspace, consistency, maximum drained weight, 
 

minimum net weight, and percent solids. 
 

Hydrostatic retorts:'  The temperature in the steam 
 

chamber between the steam-water interface and the 
 

lowest container position; speed of  the  Contatner•  

conveyor chain; and, where the scheduled process 
 

specifies maintenance of particular temperatures in 
 

the -hydrostatic water legs, the temperatures near 
 

the  top pad the bottom of each hydrostatic water leg. 
 

Aseptic processing and packaging systems: 
 

Product temperature Ili the holding tube outlet as 
 

indicated by the temperature indicating device and 
 

the temperature recorder; product temperature in the 
 

final heater outlet as indicated by the temperature 
 

recorder-controller; differential pressure as indicated 
 

by the differential pressure recorder-controller, if 
 

a product-to-product regenerator is used; product 
 

flow rate, as determined by the metering pump or by 
 

filling and closing rates; sterilization media flow 
 

rate and/or temperature; retention time of containers 
 

and closures where applicable, in the sterilizing 
 

environment; and, where a batch system is used for 
 

container and/or closure sterilization, sterilization 
 

cycle times and temperatures. 
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.(g) Flame sterilizers: Container conveyor speed; surface  

.temperature at the end of the holding period; nature  

of container.  

(d) Cooling  

Only with relatively small mild steel cans is it possible  

to cool the cans with water under atmospheric pressure.  

t11Ipr.,larger mild steel, cans and all other -type-of  

containers it is necessary to apply an extra pressure  

to•compensate for the internal pressure inside the can  

-.at-the beginning of cooling,-otherwise the containers  

may deform or.leak. This extra pressure may be achieved  

by introducing water or air into the retort under  

pressure.  

Glass containers are very sensitive to temperature shocks  

so that at the beginning of cooling, either water with a  

temperature slightly lower than the contents is introduced'  

into the retort, or'cold water is pumped into the bottom  

part of the retort at such a rate that a slightly colder  

zone of water gradually moves towards the top of the  

retort. 

Although the containers normally may be considered .  as  

hermetically tight, a small number of containers may  

leak during the cooling period due  to mechanical stresses.  

The vacuum inside the can will promote the penetration of  

minute amounts of cooling water into the container. This  

is the reason that cooling water should be at least of  

potable quality, and preferably should be chlorinated. Where  

cooling water is chlorinated in the plant, there should'!'  
be a sufficient contact time to reduce the microbial content  

of the water to a level which will not lead to contamination . 

of the can contents during cooling. In many parts of the world  
a 20 minute time is considered adequate. Checks should be made  

to ensure the presence of free chlorine at all cooling water  
outlets. Where the water is recirculated, it should be filtered  

to remove organic matter and re—chlorinated.  

Other safe chemical or physical treatment which are equivalent  

to chlorination in its bactericidal effect may be used.  

To avoid the growth of themophylic microorganisms, it is necessary  
to cool containers in such a way that the temperature of the contents  

passes the range 60° — 30°C as fast as possible. In practice , the  
containers are cooled in water to an average temperature of the contents  
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of'40°C and then in air. At this temperature the adherinq 
waterfilm evaporates sufficiently fast to prevent 

corrosion and to allow labelling, without problems. 

(7) Storage and transport of finished product 

Heat oOrocessed canned products should be handled with care' 
and preferably not by hand as long'as the seams are still  
wet. Mechanical shocks may cause the container momentarily 
to leak and the vacuum in the  can may allow infected liquid 
in the seam area to be sucked into the container. Conveyors 
and other equipment for handling the 

therefore be kept clean, disinfected 

cans should preferably not be rolled 

of the container. 
plate may corrode if it is kept moist for a long time 
particularly in the presence of mineral salts or substances 
which are even very weakly alkaline or acidic. Labels or 
label adhesive which are hygroscopic and therefore liable to 
promote rusting of tinplate should be avoided as should • 
pastes and adhesives, that contain acids or mineral  salts. 
Cases should be thoroughly dry. If they aré.Made of wood 
it should be well seasoned. They should be the proper size .  

' so that the containers fit Snugly and are not subject to 
damage from movement within the case. They should be strong 
enough to withstand normal transport. 

cappe4producto should be stored so that they will be 
dry to prevent the containers from corrosion. Also the 
mechanical properties of outer cartons etc. are adversel 
affected by moisture, and the protection of the container 

deterioration 

 storage should be avoided as this may cause the • 
condensation of moist air inside the pack, and 'thus lead to 
container corrosion. 

against transport damage may .become insufficient, 

The storage. temperature should, be such as to prevent 
eterioration of the product. Rapid temperature changes 

-The materials used for labelling and 

should not be conducive to corrosion 

containers should 

and dry: Cylindrical 

on their double seams. 

casing canned products 

kept 

Y 
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E. "-Sanitation Control Programme as in the General Principles 
of  

Food Hygiene.  

Laboratory Control Procedures  

In addition to any control by the official agency having 
 

jurisdiction, it ie desirable that each plant in its own 
 

interest should have access to laboratory control of 
 the  

sanitary quality of the products processed. The amount and 
 

type of such control will vary with the food product as well 
 

as the needs of management. Such control should reject all 
 

foods that are unfit for human consumption. Analytical 
 

procedures used should folldw recognised or standard methods 
 

in order that the results may be readily interpreted.  

.They should include provisions for can seam examination; 
 

see Annex I).  

Section V.'' End Product Specification•  

appL,Iit laLt mdt.li4,dti tsl u.iuld lue urtcsd 
for sampling and examination  

to determine the compliance with the following specifications: 
 

To the extent possible in good manufacturing practice the 
 

from objectionable.matter ;  
products should be free  

The products should not contain  

-organisms or any other microorgan  

under normal storage conditions 
 or (b) any substances  

originating from microorganisms 
 in amounts which may  

represent a hazard to health;  

The products with an equilibrium pH above 4.6 should have 
 

received a processing treatment sufficient to destroy all 
 

spores of Clostridium botulinum, unless growth of surviving 
 

spores is permanently prevented by product characteristics 
 

other than pH;  

The products should not contain any chemical pollutants in 
 

amounts which may represent a hazard to health; 
 

The products should comply with the requirements set forth 
 

by the Codex Alimentarius Commission on pesticide residues 
 

and food additives as contained in permitted lists or Codex 
 

commodity standards, or should comply with the requirements 
 

on pesticide residues and food additives of the country in 
 

which the products will be sold.  

F. 

a) any harmful micro- 

isms capable of development  
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áNNEX . I  

Inspection of can seams.
. 

Regular observations should be made during production runs for gross 
 

. closure defects; these should be done by qualified container closure  
inspection personnel. Such measurements  and recordings should be made  
at regular intervals at each seaming station of each seaming machine..,  
The frequency of determination depends on the  throughput of the seaming'  
machines in question'. 'Additional inspections should be made immediately  
following a jam in a closure machine, after adjustment or after start up  

A  of a machine following a prolonged, shut down.  
In addition to visual inspections, teardown inspections shall be carried 

 

but and the results recorded. Any of the two following systems may be used*  
(a) Micrometer measurement system:  

At three points approximately 120 0  apart (excluding the aide seam)  

the following dimensions should be determined (see diagram)
' : cover  

hook, body hook, width (length, height) and tightness (observatioh 
 

for wrinkle). Also overlap, countersink and thickness may be measured.  
(b) Seamscope projection system: 

 

Body hook, overlap and tightness (observation for wrinkle) should 
 

be determined at two different locations, excluding the side seam. 
 

The overlap length can be calculated by the following formula: 
 

CH + BH + T - 47 = oá1,41, 	 BH = body hook  
CH = cover hook 	 T = cover thickness  

W = seam width  

The instructions of the container and seaming machine manufacturer 
 

should be accurately followed in the assessment of the results. 
 

Schematic Diagram of "Double Seam" 
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SCOPE  
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III. RAW MATERIAL REQUIREMENTS  

A. General  and 
	 a Food Mater al  

Transportation  

IV. 	
ESTABLISHMENT FACILITIES AND OPERATING REQUIREMENTS  

Establishment Registration, 
Construction and Layout 

Equipment and Utensils 
Hygienic Operating Requirements  
Operating Practices and Production Requirements 

 

Sanitation Control Programme  
Laboratory Control Procedures  

V. 	END PRODUCT SPECIFICATION  

' 
 

Production' Areas  

  

_  

 

Section I - SCOPE  
This Code of Hygienic Practice applies to all special food for infants and/or children. 

 

It contains the minimum requirements of hygiene in 
the production, handling, packing,  

storage, transportation and preparation of speci
al food for infants and/or children 

to ensure a healthful and wholesome  supply  

Section II - DEFINITIONS  
At present, a definition of the fbllowing terms appears to be necessary. 

 

8. Establishment  
1. Child  9. Infant  
2. Clean Area  10. Inspector  
3. Cleaning  11. Manager  
4. Contamination  12. Potable Water  
5. Controlling Authority  13. protective Clothing  
6. Disinfection  14. Residues  
7. Edible Product  

Section III RAW MATERIAL REUQ IREMENTS  

General  
All raw materials used for the manufacture fod  

should, where applicable, comply with their appropriate   

If no appropriate Code of Hygienic Practice exists, the 
 

Hygiene" should apply.  

1. Sanitar dis osal of human and animal waste  

nstitute a public health or hygienic hazard and extreme ' 
Adequate precautions should be taken to ensure that human and animal wastes are disposed( 

of in such a manner as not to co  

for infants and/or children  
Codes of Hygienic Practice. ,  
"General Principles of,Food  

Environmental Sanitation in Growing and Raw Food Material Production Areas 
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care should be taken to protect food from contamination with these wastes, particularly 
 

those food that may be consumed without heat treatment. 
 

Sanitary quality of irrigation water 
 

Water used for irrigation should not constitute a public health hazard to the 
 consumer through the food. 

 

Animal, plant pest and disease control 
 i Treatment with chemical, physical or pharmaceutical agents should be 

 in accordance with the recommendations of the controlling authority, 
 direct supervision of personnel with a thorough 

understanding of the 
 including the possibility of unwanted or even harmful residues being 
 raw material.  

C. 	Sanitary Harvesting and Production of Ravi Food Material  

	

1. 	Unwanted Substances  

For the production of food for infants and children, no raw materials should be taken 
which contain residues or other objectionable substances in a concentration believed 
to constitute a health hazard for infants and children. 

	

I 2. 	Health of food producing animals  

Food of animal origin should only be derived from healthy stock. 

	

3. 	Equipment and containers  

Equipment and containers should not constitute a hazard to health. Containers which are 
re-used should be of such material and construction as will facilitate thorough cleaning, and should be so cleaned and 

maintained as not to constitute a source of contamination  to the food.  

Sanitary techniques  

Raw material should be stored as the nature of the product requires it. The time of 
 storage for perishable 

 food should be as short as possible. 
 

~8.  Quality  

For the production of food for infants and children only raw materials should be used 
 which are of the highest attainable hygienic quality] 

 

9. 	Laboratory tests  
Laboratory tests should be carried out  an  the raw materials prior to their being accepted 

 
by the establishment. 

 

D. 	Transportation  
1. 	Facilities  

Conveyance for transporting  
place of harvest or storage  the harvested crop or raw material from the production area,  should be adequate for the purpose intended and should be of  

~ 

carried out only  
by or under the  
hazards involved,  
rgtained by the  

Harvesting and production operations, methods and procedures should be clean and sanitary. 
 

Removal of obviously unfit raw material  
Unfit materials should be segregated during harvesting and production to the fullest 

 extent 
practicable and should be disposed of. in such a place and in such a manner that 

they cannot result in contamination of the food and water supplies or other crops. 

Protection of food from contamination 

Suitable precautions should be taken to protect the raw material from being contaminated 
by animals, insects, vermin, birds, chemical or microbiological contaminants or other 

 objectionable substances during handling and storage. The nature of the raw material 
 and the methods of harvesting will indicate the type and degree of protection required. 

 
Storage at the place of production  
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2. 	Handling procedures  
All handling procedures should be such as will prevent the food from being contaminated. 

Extreme care 	 taken in 
 

transportinge 	food 
to prevent spoilage  or 

deterioration. Special equipment.schasrfrigerationequipmnt - shouldbeused 

if th
e  nature of the food or distances involved so indicate. If ice is used in 

 contact  

with food, it should be of sanitary quality as required in Section IV. A (3.5). 

Section IV - ESTABLISHMENT FACILITIES AND OPERATING REQUIREMENTS 
 

A. 	Establishment Registration, Construction and Layout 
 

Registration  
Establishments should be approved and registered by the controlling authorities. 
Approval and registration should only be given to those establishments which comply 
with the requirements of this code. 

Localisation, size and sanitary design 

2.1 	Establishments should be located in 
are

as  notdsubject.to regularmandntrequ
ent 

flooding and free from objectionable odours, 

2.2 	If the 
that 

he isastrictt separation between therestablishment 
 the 

and
layout  should 

be as such that the 
surrounding facilities. 
2.3 	

Establishments should provide adequate working space for the satisfactory 

performance of all operations. 	 good natural 
2.4 	

The construction should be sound and ensure adequate ventilation, g  

or artificial lighting and easy cleaning. 	 .  

2.5 	The buildings an
d facilities of the establishment should be kept in good repair  

at all times. 

2.6 	
The establishment should be laid out and equipped so as to facilitate proper 

supervision of hygiene including performance of inspection and control. 

2.7 	
The establishment should be óf such construction as to protect against the 

entrance and harbouring of insects, birds, rodents or other vermin. 

2.8 	
In bvery establishment there should be physical separations or other suitable 

arrangements 
and  constructioneshouldrbeaofosuch 

	inedible and edible  

rahayeut an 
raww materials, semi finished food and finished ~~ o

fathelpremiseseusedhasflivingnquart~s• 
area should be completely separated from any part  

2.9 	In all clean areas: 
Floors should be of water-proof, n on  toxic,  non-absorbent materials,  easy , 
to clean and disinfect. They 
except in the case of rooms where foodisofrozen,pshouldeslopeasufficiently 
for liquids to be drained off to trapped  

Walls should be of water-proof, non-toxic, non-absorbent materials, which 
are easy to clean and disinfect, smooth and at a height appropriate to the 

operation et  eenon 
the walls angles at 

	coloured and 
 floor 
	washable. The 

 be coved. 
between the walls 

Ceilings should
d  aseto prevent the accumulation 

of dirt  and 	
e

(d) splayed at°suchhaneanglelassto  
bu
pr
t 
	collecting ofodustlandttheirsuselasbe 

splayed 
shelves. 
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Window frames and doors should be made of steel, aluminium or plastic 
instead of wood. 

Overhead steel platforms and stairs should not be equipped with grids but 
with welded non-slipping steel plates to prevent dirt from falling down and to 
facilitate cleaning. . 

2.10 Establishments should, if necessary, have a sufficient capacity in cooling and 
freezing space. The construction and layout of any cooling room or freezer should 
satisfy the requirements of this Code. 

	

3. 	Sanitary facilities and controls  

	

3.1 	Separate rooms or areas should be provided for unpacking, washing or peeling of raw materials, as the case may be. 

3.2 	An always separate room should be used for that time only for the"purpose of
. boning and trimming of meat, meat products and poultry, fish and game. 

	

3.3 	An always separate room should be used For that time only for the purpose of 
thawing of frozen meat, poultry, fish or game. 

	

3.4 	Water supply  

An ample supply of ootabl) water under adequate pressure should be provided 
with adequate facilities for its storage and distribution and with adequate protection 
against contamination and pollution. The water supply should be of potable quality. 
An adequate supply of hot potable water not less than +82°C should be available at all 
times during the working hours. 

	

3.5 	Ice 

Ice should be made from water of potable quality an] should be manufactured, 
handled, stored and used, so as to protect it from contamination. 

	

3.6 	Auxiliary water supply  

Non-potable water may be used for such purposes as producing steam, refrigeration and fire control.  Such water should be carried in completely separate lines, identified 
preferably by colour and with no cross-connection or back siphonage with the lines 
carrying potable water. 

	

3.7 	All inedible materials resulting from the preparations and processing of food, 
refuse and rubbish should be removed promptly and in such a manner as to avoid cpntamina-
tion of edible products, potable water, equipment, floors or walls. 

	

3.8 	Plumbing and waste disposal  

All plumbing and waste disposal lines (including sewer systems) must be large 
enough to carry peak loads. All lines must be watertight and have adequate traps and 
vents. Disposal of waste should be effected in such a manner as not to permit contamina-
tion of potable water supplies. The plumbing and the manner of waste disposal should 
be approved by the controlling authority. Drainage systems which include solid matter traps should be designed so  as to allow them to be emptied. When located within or 
immediately outside the plant, solid matter traps should be emptied and cleaned as 
necessary and in accordance with the controlling authority. 

3.9 	Lighting 

Premises should be well lit. Light bulbs and fixtures suspended over food in any step 
of preparation should be of the safety type or otherwise protected to prevent food 
contamination in the case of breakage. g 	The illumination in any part of a workroom 
should be not less than 325 lux units (30 foot candles), and at points requiring close 
examination of the product they should be illuminated at an intensity of not less than 
540 lux units (50 foot candles). Reflector filaments should be designed to allow easy 
dismantling, cleaning, and reassembling. 
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3.10 Ventilation 	
P 	

revert excessive heat, steam and 
Adequate ventilation should be rovided to p 

apoursorisn k .  ensure that 	screened.ntWindowsdshould 
odours, 

ce nd
v iphur or spane with whole panes and those which open should be screened. The screens should be 

 made  

so as to be easily removable for cleaning. 
Where dry powdered raw materials are handled, special provisions such as suction 

hoods or room partitions should be used to prevent the spreading of dust. 

3.11 	Hand-washing facilities  
 

All rooms used for handling of unpacked edible materials should be equipped with 
adequate facilities for washing hands, furnished with waste pipes leading etoudrains 

 and 
 

conveniently located for the use  of 
 personnel during operations.  

the washing of hands should 
be 

 hand. 
Taps of 

	odourless liquid  soap  or 

type not allowing operation andn by 

other  cd. 	hereapaper 

	the hands 	be  paper  

provided.  W 	paper  towels and receptables for used towels should be provided adjacent to each washing 
 

facility.  

3.12 	Disinfection facilities 
 

All clean areas should be equipped with adequate facilities for cleaning and 
 

disinfecting of working implements and equipment.  

These fa 
 t 
	should 
	

nature 
	

las 

b scpalion.  Theyshouldbeconstructed of 
corrosion-resistant m áterialsandhould 

b e capable 

 

 of being easily cleaned. Facilities  for 
	ad 

 sufficient quantity  at 

ments  should  be  fitted with suitable means 
 of supp yin g wat  

a temperature of not less than +82°C at all 
times while food is being handled in that  

part of the establishment.  

3.13. Facilities for employees  

Adequate 
clo closets, showers 	handwashi gyfacilities

lunch room, 
 have
toilets 

 adequate 

flushing water 	 and should not open directly to any work areas. Waste 
lighting, ventilation and heating, 	 prior  to the final 
from these facilities should not  join'  the pl

ant effluent system p 

save-all.  

B. 	Equipment and Utensils  

1, 	Materials  All food-contact-surfaces should be smooth, free from pits, crevices and loose scale, e of 
non-toxic, unaffected by food products, not transmitting odour or taste  
withstanding repeated exposure to normal cleaning and disinfection, 

 non abst  

the nature of a particular and otherwise acceptable process renders the use of a 
 surface,  

such as wood, necessary. 

Sanitary design, construction and installation   

Equipment and utensils should be so designed and Sconstructedquspwill prevedtbe g
inic  
installed 

hazards and permit easy and thorough cleaning. 
in such a manner as will permit easy and thorough cleaning. 

Equipment and utensils . 

Equipment and utensils used for inedible or contaminated materials should be so 
identified and should not be used for handling edible products. 

3.1 	Tanks- and vessels  

All surfaces in contact with food 
 must be vi  ibleofortinspection andereadily 

accessible for manual cleaning. Bottoms may be of  

angled by about 3-5 ° 
 towards the front of the vessels. At their lowest point a drain 

cock should be provided. 
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Choosing mixing, blending and homogenizing equipment .designs should 
 

it is unlikely for the food to come in direct contact with glands and 
 are often a serious source of contamination. 

 

3.2 	Piping  

The design of the piping system should be such that stagnation of product 
 residues in pipes, joints, valves and gauges cannot occur; these are some of the 

 places where contamination is most likely to develop. 
 

Pipe runs should be kept as short as possible, avoiding right-angled 
 

order to facilitate cleaning; they should never run completely horizontal, 
 

slope towards a venting point with a recommended fall of 1 inch in 10 feet. 
 

Cocks, valves and gauges should be accessible and easily disassembled 
 inspection and cleaning.  

3.3 	Pumps  

Pumps should be so designed as to be readily disassembled for cleaning. 
 

Shaft seals must be of the mechanical type and accessible for inspection, 
 adjustment and maintenance. 

 

Bearings should be located outside the food zone and be of sealed or self-lubricating type.  

	

C. 	Hygienic Operating Requirements 
 

	

1. 	Sanitary maintenance of plant, facilities and premises 
 

	

1.1 	The building, equipment, utensils and all other physical facilities of the 
 plant should be kept in good repair and should be kept clean and maintained in an 
 

orderly, sanitary condition. Waste materials should be frequently removed from the 
 

working area during plant operation and adequate waste receptables should be provided. 
 

1.2• 	All equipment, implements, tables, utensils should be cleaned at frequent 
 intervals during the day and immediately and thoroughly cleaned and disinfected 

 

whenever they become contaminated. They should also be cleaned and disinfected at the 
 conclusion of each work shift.  

	

1.3 	The manager should ensure that washing down, cleaning and disinfection are 
 carried out in compliance with this Code. 

 

LT.4 Food should not be contaminated during cleaning or disinfection of rooms, equip-
ment, or utensil s2  

	

1.5 	Where any container used in a clean area enters an area where inedible material 
 is handled it should be cleaned and disinfected immediately before re-entering any 

 clean area.  

	

1.6 	Any cooking or sterilisation of food should be carried out in separate areas 
 suitably equipped for this purpose. 

 

	

1.7 	Detergents, sanitizing agents and disinfectants should conform to public health 
 requirements and should not be allowed to come into contact with food. Any : residues  

of these cleaning agents used for the washing of floors, walls or edible product 
 

equipment should be removed by thorough rinsing with potable water before the area or 
 equipment is again used for handling food. 

 

	

1.8 	No cleaning preparation or material, or any paint likely to contaminate edible 
 products should be used in any establishment where any food is or may be prepared, 

 handled, packed or stored.  

	

1.9 	Except as required for purposes of hygiene no substance which may contaminate food 
 

should be handled or stored in any part of any establishment in which edible food is 
 

prepared, handled, packed or stored. However, materials employed in the construction 
 

or maintenance of an establishment may be used at any time when the inspector is 
 satisfied that there would be no danger of contamination of food. 

 

where  
which  

~ 

joints in  
but always  

for  

be selected  
bearings,  
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2. 	• Pest  Control  

2.1 	An effective and continuous programme for the control
. of insects, birds, rodents 

or other vermin within the establishment should be maintained. 

2.2 	
Establishments and surrounding areas should be regularly examined for evidence 

of infestation with insects, birds,,rodents or other vermin.  

2.3 	Should pests gain access to establishments, approved eradication measures should 
 

be instituted. The 
 withethelfulloknowlédgesofhthed inspector. 

 be  carried out under skilled  

2.4 	
Only pesticides approved for use in an establishment by the controlling authority 

should be used in an establishment and the greatest care should be exercised to prevent 
any contamination of food. Pesticdes should only be employed if other precautionary 
methods cannot be used effectively. 	 N  

2.5 	
Before pesticides are applied all food should be removed from the room and all 

equipment and utensils covered. After application the equipment and utensils should 
be thoroughly washed prior to being used again. 

2.6 	
Pesticides or other toxic substances should be stored in separate rooms or 

locked cabinets an
d dispensed or handled only by authorized and properly trained personnel. 

Every precaution should be taken to avoid contamination of food. 

Exclusion of domestic animals  
Dogs, cats and other domestic animals, should be excluded from areas where food is handled 

Io r stored.  

Personnel Health  

4.1 	
Plant management should advise personnel that any person, afflicted with infected 

wounds, sores, or any illness, notably diarrhoea, should immediately report to management. 
Management should take care of ensure that no person, while known to be affected with a, 
disease capable of being transmitted through food, or known to be a carrier of such  

disease-causing microorganisms, or while afflicted with infected wounds, sores, or any 
illness, is permitted to work in any area of a food plant in a capacity in 

 which there 

is a likelihood of such person contaminating food or  food-contact-surfaces 
 with pathogenic 

organisms or objectionable matter. 

4.2
establishment 

No person who is suffering , 
p 
	
handling,  packing or transportation of establishment in the preparation, processing,  

any food 	 until 
	
prevenbedn so treated or dressed that the 

discharge  or blood into the food has been 

 

4.3 	
It is recommended that national legislation should provide for a medical examina- 

tion of food handlers, inspectors and other persons who have access to and come into 

contact with food in an establishment. 

Personnel hygiene and food handling practices  

5.1 	Every employee should be taught the principles r 	i 
of 
 tgen 	drthen etan

relevant 
 parts 

of this Code  so as to be  able  to.take the 
necessary pfah 

of food.  

5.2 	
Every person engaged in an establishment should wash his hands frequently and 

thoroughly with soap or detergents under running warm potable water while on duty. In, 
each instance, hands should be washed"before commencing work, immediately after using 
lavatory, after handling contaminated material, and whenever necessary. Notices requir- 
ing hand-washing should be displayed. 

5.3 	
Every person engaged in an establishment should maintain a high degree of personal 

cleanliness while on duty, and should at all times while so engaged wear suitable 
protective Clothing, including a head covering and footwear, all of which articles 
should be washable unless capable of being disposed of and which should be maintained 
in a clean condition consistent with the nature of the work in which the person is 

I engaged. Aprons and similar items should not be washed on the floor. 

~ 
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5.4 	Every person who visits an establishment should wear clean protective clothing. 

5.5 	No clothing or personal effects other than protective clothing should be deposited 
in any part of an establishment used for the preparation, processing, handling, storing, 
packing or transportation of edible products. 

5.6 	Protective clothing, and working implements may be left in a place provided for 
the purpose in such a manner that they will not contaminate any edible product. 

5.7 	Eating, use of tobacco or chewing gum, and spitting should be prohibited in any 
part of an establishment used for the preparation, processing, handling, storing, 
packing or preservation of food. 

5.8 	Gloves, if used in handling food, should be maintained in a sound, clean and 
sanitary condition; the wearing of gloves does not exempt the operator from having 
thoroughly washed hands. Gloves should be made of an impermeable material except where 
the use of such material would be inappropriate or incompatible with the work involved. 

5.9 	No person working in any establishment should wear any exposed bandage unless 
it is completely protected by a waterproof covering which is conspicuous in colour and 
is of such a nature that it cannot become accidentally detached. 

5.10 Staff handling raw materials or semi-processed food should not come in contact 
with any finished products unless and until they discard all such protective clothing 
worn by them during the handling of raw materials and semi-processed food. Hands and 
arms, should always be washed thoroughly and disinfected after handling raw materials 
and semi-processed food prior to handling finished products. 

5.11 	If rapidly deteriorating food of animal origin has to be stored For any time 
longer than 30 minutes, the temperature of this food should never exceed +7 0C, neither  
on the outside nor in the centre of the, food.  

D. 	Operating Practices and Production Requirements 

1. 	General  

Where the inspector considers that the manner under which food is being prepared, processed, 
handled, packed or stored, will adversely affect 

l i) the  safety of the food or 
the cleanliness of the food or 
the hygiene of production or 
the efficiency of inspection.  

i he may require the manager to take action to correct the deficiency or to reduce the  rate of production or to suspend operations for the time being in any specified section  
of the establishment.  

	

2. 	Handling of Raw Material  

	

2.1 	Acceptance criteria  

The raw material should not be accepted by the plant if known to contain decomposed,  

toxic or extraneous substances which will not be removed to acceptable levels by normal  

plant procedures of sorting or preparation.  

	

2.2 	Storage  

Raw materials stored in the establishment should be maintained under conditions  

that will protect against contamination and infestation and minimize loss of quality.  

¿.3 Water  

Water used For conveying raw materials, including sea water for the conveyance  
of fish and other marine products into the plant should be from such a source or suitably  
treated as not to constitute a public health hazard and should be used only by permission  
of the controlling authority]  
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Prior to introduction into the processing line, or at a convenient point within it, 
raw materials should be inspected, sorted or culled as requited to remove unfit materia lls. 

Such operations should be carried out in a clean and sanitary manner . Only clean, so 

materials should be used in further processing.  

Washing or other preparations  
Raw materials should be washed as needed to remove soil or other contamination. Water  
used for such purposes should not be recirculated unless suitably treated to maintain  
it in a condition as will not constitute a public health hazard. Water used for washing,  
rinsing or conveying final food products should be of potable quality.  

Preparation and processing  
Preparatory operations leading to the finished product and the packing operations should  

be so timed as to permit expeditious .  handling of consecutive units in prod ction under 
conditions which would prevent contamination, deterioration , spoilage , or the prolifera-
tion of microorganisms. Rapidly deteriorating products, e.g. those of animal origin,  

may not be stored together with other edible products.  

6.,. 	Packing of finished products  

6.1 	All food for infants and/or children has to be packed in appropriate containers, 
 

using appropriate methods, which protect the food from being contaminated and against  

deterioration.  

6.2 	Packing materials should not transmit to the food objectionable substances beyond 
 

limits acceptable to the controlling authority. Packing material should be stored in a . 

clean and sanitary manner.  

6.3 	Packing should be carried out under conditions that preclude the introduction 
 

of contaminants into the product.  

6.4 	In case of vacuum packed containers sealed with quick-twist, screw-on or snap-on 
 

lids Lór closures], which have an  annular space between the inner edge of the lid's rim 
 

Lip, shir) and the container itself should have such space eliminated by lid or  
container design and construction or be made inaccessible by sealing.  

6.5 	Containers should be inspected before filling and any defective container should 
 

be rejected.  

6.6 	All containersshould be permanently marked, in order to identify the establish- 
ment, country and date of production or minimum shelf life.  

6.7 	The requirement of para D 6.1 .does not apply to food which is eaten immediately 
 

after production or preparation'at the place of production or preparation.  

6.8 	In case of hermetically sealed containers, suitable gases which do not react 
 

with the product may be used as packing media.  

7. 	Preservation of finished products  

7.1 	All food which is not eaten immediately after production or preparation has to 
 

be processed in such a manner so that it presents no health hazard and withstands  
deterioration and spoilage during subsequent storage, transport and sale.  

7.2 	Processing should be supervised in the establishment by technically competent 
 

personnel and be subject to check by the inspector. Seam measurements should be carried  

out regularly during production  and  these, with processing records adequate to identify 
 

the processing and history of each batch of product should be kept by the management  

and made available to the inspector.  

7.3 	No water, other than potable water, should be used for washing of empty containers 
 

or for the cooking or cooling of any hermetically sealed container. Where heat processed 
 

containers are cooled in water, the water should be potable.  

3. 	Inspection and sorting  
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7.4 	Rough treatment of containers must be avoided to prevent the possibility of 
contamination of the processed product. If essential to handle wet cans, personnel 
should do so exercising hygienic precautions. Belts, runways and other conveying 
equipment should be maintained in a clean condition and good repair. 

8. 	Examination of the preserved food for infants and children 
 

8.1 	In case of vacuum packed containers, the vacuum should be checked immediately 
after processing and a second time after a storage period,of at least 30 days. 

8.2 	Containers should be checked after filling. Containers showing any defects should be rejected. 

8.3 	Representative random samples of food for infants and/or children with intrinsic parameters (e.g. ay , pH, etc.) still permitting microbial proliferation should be incubated for 30 days at +3000. 

In case of production of food for infants and children for countries with hot 
climates, parallel to the +30 0C incubation, a +500C incubation should be added. 

	

9. 	Storage and transport of finished food for infants and children 

The finished food should be stored and transported under such conditions as will preclude the contamination with, or development of microorganisms or infestation and protect against deterioration of the product or of the container. 

	

E. 	Sanitation Control Programme 

It is desirable that each establishment in its own interest designates a single 
individual, whose duties are preferably divorced from production, to be held responsible  for the cleanliness of the establishment. His staff should be a permanent part of the  organization or employed by the organization and should be well trained in the use of  special cleaning tools, methods of dismantling equipment for cleaning and in the  significance of contamination and the hazards involved. A perm anent cleaning and  
disinfection schedule should be drawn up to ensure that all parts of the establishment  are cleaned appropriately  and that critical areas, equipment and material are designated for clean ing  and/or disinfection daily or more frequently if required.  

	

F. 	Laboratory Control Procedures  

In addition to any control by the controlling authority, it is desirable that each plant 
in its own interest should have access to laboratory control of the sanitary quality of 
the products processed. The amount and type of such control will vary with the food 
product as well as the needs of m anagement. Such control should reject all food that is 
unfit for human consumption. Analytical procedures used should follow recognized or 
standard methods in order that the results may be readily interpreted. 

Section V - END PRODUCT SPECIFICATION  

The food for infants and/or children should be free from foreign and other  
objectionable matter to the extent possible in good manufacturing practice, as well as 
free From toxic substances in a concentration believed to constitute a health hazard for infants and children. 

The food for infants and/or children should comply with the requirements for pesticide residues and food additives laid down by the Codex Alimentarius Commission. 
C o 	Using the microbiological methods of analysis as described in Annex A, the food  should comply with the following microbiological specifications. . 

 

, 	
~ 
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ANNEX A  MICROBIOLOGICAL STANDARDS FOR FOODS FOP INFANTS AND CHILDREN . 

' . b  c  d  

.Ready-to-use 
products as far  
as nottcovered 
by b, C or d 

Dried or instant 
products to be 
consumed after 

 of  
liquid 

Products requir- 
ing cooking 1/ 
prior to consump- 
tion 

Products preserved  
by thermal treat-

containers, s l edd 
preparations 	,  preparations 
canned under . 
sterile conditions  

Aerobic 
plate count 

no more than 
10.000 in 1 g 

no more than 
50.000 in 1 g 

no more than 
200.000 in 1 g 

After 14 days' in-
cubation at 30°C  
no abnormal 

ical chem
phy-

or 
sical

ai chemicals 
changes shall be  
observed. 1 g of 
the substance shall  
not contain more  
than 100 non-pa-
thogenic, non  
toxin forming  

germs.  aerobic 

Col•iform 
bacteria 

no more than 
1 	in 0.1 	g 

no more than 
1 	in 0.01 	g 

no more than 
1 in 0.001 g 

Escne  richia 
cola 

no more than 
1 in 1 g 

no more than 
1 	in 1 	g 

no more than 	
: 

1. in 0.1 	g 

Ycists and 
moulds 

no more than 
300 in1 	g 

no more than 
300 in 1 g 

no more than 
1000 in 1 g 

Anaerobic 
spore-forming 
organisms
(Clostridia ) 

no more than 
1 	in 0.1 	g 

no more than 
1 	in 0.1 	g 

no more than 
1 in 0.01 g 

Products intended  
for tropical  cli-
mates shall'be 
incubated b4 
days 	55 C.  at 

Salmonellae no more .than. 
1 in 30 g 

no more than 
1 in 30 g 

no 
	a 
 than 

 Schigellae  

Coagulase-posi- 
tive Staphylo- 

no more than 
1 	in 1 	g 

no more than 
1 in 1 	g 

no more than  
1 	in 1 	g  

cocci. 	.  

"Cooking means ., 
heating the product to at least 1 00 C fo  

3 minutes.  Not appl•icabld to products acidified by lactic acid-forming bacteria.  

CULTURE MEDIA FOR THE MICROBIOLOGICAL CONTROL OF FOODS FOR INFANTS AND CHILDREN 
 

J  

Determination of  Culture media  
and techniques  

Literature !  

Escherichia cola  

Yeasts and moulds  

Clostridia  

Salmonellae and  
Shigellae  

Coagulase -positive  
Staphylococci  

As under 2, in addition test  
for gas and indol formation  
at 44°C  
Brewers' wort -peptone -agar -
Sabouraud-agar  

Differential-reinforced  
clostridial -medium (DRCM)  
according to Gibbs and Frame  
Sulfite -acid-thioglycolate -
culture medium (SAT) accord-
ing to Levetzov  

According to usual methods  
using liquid enrichment  
culture media  

Biard-Parker-medium  

Milchv. 16, 650 (1961); Die  
Fleischwi tschaft 47, 1313  
(1967)  
American standard method for  
the examination of dairy  
products, - 9th Ed. APHA 1948;  
Netherlands Standard Speci- 
fication 

J. 1161, 302
,
(1T962) 

Milk 

Zbl. Bakt. I. Orig. 208 •  

J. ppp1. Bact. 28, 95 (1965)  

Aerobic plate count  

Coiiform bacteria  

Tryptone -glucose -yeast  
extract Agar  

Brilliant green-lactose-
bile bouillon  

d
v  D.8. DCiark  in  t1eis 	 rm 

e
si
th
gn
o
i
d
f
ol
ic
ogy 

 and  SM. ethodshoP  a d 

inwneration", Toronto, 1968.  



To be read in conjunction with the Recommended General Principles  of Food Hygiene. Side-lined Portions indicate material which is  particular to this Code of Hygienic Practice and therefore does  not appear in the General Principles of Food Hygiene (CAC/RCP 1-1969)  i  
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ALINORM 76/13A  
APPENDIX VI  

PROPOSED DRAFT CODE OF HYGIENIC PRACTICE 
 

FOR MOLLUSCAN SHELLFISH  
(Returned to Step 3)  

SECTION I - SCOPE  

This Code applies only to those bivalve molluscan shellfish commonly known as oysters  (Ostreidae), clams (Veneridae, Mactridae, Cooperellidae and Arcidae), mussels 
(Mytilidae), and cockles (Cardiidae). These species are filter feeders, may be eaten  raw or cooked, and are normally consumed whole including the viscera. The Code is  concerned with sanitary requirements For the named species of shellfish 

intended for  human consumption whether in the raw condition or destined for further processing.  
SECTION II - DEFINITIONS 

 

For the purpose of this Code:  

Accepted means accepted by the official agency having jurisdiction.  
Clean sea water  means estuarine or mariné waters which are free of pollution 

and toxic marine algae in amounts which will adversely affect the quality and/or safety of shellfish.  

Growing areas  means all estuarine and marine areas used for the commercial production or the sports harvesting of shellfish either by natural growth or by aqua-culture. 

3 (a) Disinfected  (sanitized) means 	(to be taken From Generál•Principles of Food Hygiene after revision). 

Heat shucking means the process of subjecting shellfish in the shell to any  form of heat treatment, such as steam, hot water, or dry heat for a short period of 
time prior to shucking, to facilitate rapid removal of meat from the shell. Such 
treatment should not be considered as any part of a cooking process. 

Pollution  means agricultural, domestic, industrial and naturally occurring 
contaminants adversely affecting sea water quality.' Thermal changes in sea water quality may also be considered as pollution. ' 

Process shellfish  means shellfish which have been subjected to heat treatment 
and/or preservation by salt, acid, smoking, pickling, jellying or canning. 

Purification  (depuration) means the process of holding live, initially  for a period of time under approved, controlled conditions in natural lor
ted  

artificial sea water, which may be treated or untreated, in tanks, floats or rafts, 
thereby rendering the shellfish suitable for human consumption without further treatment. 

Shucked shellfish  means fresh or fresh frozen shellfish, which have not been subjected to any form of processing other than shucking, sorting, washing, packing and/or freezing before shipment to market. 

Relaying  means the removal of shellfish frdm a 
acceptable growing or holding area under the  supervision 	 the growing having an tion. 	 agency 	g jurisdic- 

Shellfish means only those bivalve molluscs commonly known as oysters, clams, mussels and cockles.  

Shellstock means live shellfish in the shell after harvesting.  
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SECTION III — RAW MATERIAL REQUIREMENTS  

A. 	Environmental Sanitation in Crowing 
Areas  

(1) 	Sanitary disposal of hwnan and 
animal wastes. Adequate precautions should be 

taken to ensure that llfish growing areas are free from pollution capable of causing 
pollution of the shellfish and extreme care should be taken to protect the shellfish 
from contamination by any wastes. A clean area surrounding the shellfish growing areas 
should be established and the dumping of all wastes of agricultural, domestic or 
industrial origin, including wastes from private residences or boats should be prohibited. 
Precautions of this kind should be particularly strict when protecting from such sources 
of contamination, shellfish which are not intended for purification or heat processing. 
In moderately polluted zones, pollution may be controlled and shellfish harvested for 
purification processes or heat processing according to the standard of the official 

agency having jurisdiction. 

(2) 	Sanitary quality of water in shellfish growing areas  
Water over shellfish growing areas should conform to acceptable requirements 
as judged by tests for microorganisms, chemicals, toxins, and parasites. 

The health hazard potential to consumers of shellfish harvested from waters 
affected by sewage outfalls will vary according to the degree of sewage 
treatment, disease carrier rate within the population, tidal dilution and 
dispersion and other hydrographic or meteorological factors. 

Surveys of shellfish growing areas  
Surveys of shellfish growing areas Should be carried out at suitable 
intervals. They should take into account variations  whichmaynaffect  the level of pollution during the most unfavourable hydrographic  
conditions as influenced by rainfall, tides, winds, methods of sewage dis-
charge, population variations and other local factors, since shellfish 
respond rapidly to an increase in the number of bacteria or viruses in their 
environment by accumulating these agents. 

Surveys should be conducted to detect concentrations of toxic chemicals 
including agricultural chemicals, heavy metals, radioactive wastes, and 
other industrial chemicals and marine biotoxins such as paralytic shellfish 
poison in growing areas. In the evaluation of such data, the official agency 
having jurisdiction should take into account the ability of shellfish to 
accumulate toxic chemicals in their tissue in concentrations greater than 

/orenational 
 found 

f od  standards maybenused 
 water. 

a guideWto
, 	international  
acceptablelevels  

Areas known to be affected by blooms of toxic dinoflagellates should be 
monitored at appropriate seasons for the presence of marine biotoxins such 
as paralytic shellfish poison. The official agency having jurisdiction  
should have legal authority to *close immediately and effectively patrol 
affected areas when acceptable levels are exceeded in edible portions of 

shellfish meats. 

(4) 	Animal, plant pest and disease control  
Where control measures are undertaken, treatment with chemical, biological or 

physical agents should be done only in accordance with the recommendations of the 
appropriate official agency, by or under the direct supervision of personnel with a 
thorough understanding of the hazards involved, including the possibility of toxic 
residues being retained by the shellfish. 

B. 	Sanitary Harvesting an
d Food Protection  

(1) 	Equipment and product containers  

(a) Equipment an
d product containers should not constitute a hazard to health. 

Containers which are re—used should be of such material and construction 
as will facilitate thorough cleaning, and should be so cleaned and 
maintained as not to constitute a source of contamination to the product. 

( 3) 
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• (b) Dredges and other harvesting equipment, decks, holds and containers which 
come into contact with' shellstock should be capable of being well drained and easily cleaned. 

Dredges and other harvesting equipment, decks, holds and containers which aré contaminated from use in a polluted area should be cleaned and if 
applicable disinfected (sanitized) as recommended by the official agency 
having jurisdiction before being used for shellfish from an unpclluted area 

Holds for washed shellstock should be well ventilated. Containers (i.e 
baskets, barrels and boxes) made of properly treated wood, plastic or 
metal should be in sound condition. 

Holds in which shellstock is held or containers should be so constructed 
that the shellstock is held above the floor level and drained so that the 
shellstock is not in contact with wash-down or bilge water, or shell fluid. 

(2) 	Sanitary techniques  

Shellstock to be stored in sea water tanks,- floats or rafts should be 
harvested from and stored in an area acceptable to the official agency 
having jurisdiction. 

Shellstock should be freed from excessive mud and weed soon after 
being harvested by washing it with clean sea water or approved fresh water under 

suitable pressure. Wash water should not be allowed to flow over shellfish 
already cleaned. The water should not be re-circulated. 

Shellstock held on boats should not come into contact with accumulated wash-down water or shellfluid. 

On removal from water, shellstock should not be subjected to extremes of 
heat or cold, nor should it be damaged as a result of excessive abrasion. 
This is particularly important for those shellstock which are to be 
su6Cecte4 to purificatio n. whenever possible, storage at temperatures above (50-F) or below 2-C (35 F) and' 'direct contact with ice or other cold surfaces should be avoided. 

If shellstock is to be re-immersed after harvest, the sea water quality 
should comply with the standards of the official agency having jurisdiction. 

(E) Sea water or fresh water used for washing shellstock, equipment, decks, 
holds and containers should comply with standards of the official agency having jurisdiction. 

Removal of'óbviously unfit materials  

Shellfish which are dead, dying, permanently gaping or tainted should be 
removed from the catch as soon as possible. 

Shellfish which do not conform to acceptable sanitary standards and shell-
fish which' are found in areas where the water quality does not conform to 
these standards should be segregated and condemned as unfit for human consumption unless they c an  be subjected to a process which renders them 
fit for human consumption to the satisfaction of the official agency. 
Such processes may include relaying into an area of approved water quality 
and/or purification in a tank, float or raft. 

(4) 	Protection of product from contamination 

(a) Suitable precautions should be taken to protect shellstock and those parts 
of the harvesting boat, harvesting equipment, containers and other equipment likely to come into contact with shellstock from being contaminated by 
polluted water, droppings from sea birds, footwear which has been in contact, 
with faecal matter or by other polluted material. 

(3) 
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No animals should be 	is prepared, handled, packed 
any partt of any 
or stored. 

Fuel, lubricating oils, chemicals used for the control of pests and other 

noxious chemicals should 
	bc 

stored 
	
shellstock or containers and 

equipment likely 	 come into ontactwithshelistock  

Wash-down pumps should draw water only from non-contaminated sea water and 
should not be connected directly or indirectly to the bilge or the toilet 

facilities. 

Effective measures should be taken to protect against the entrance of 
rodents and other vermin into harvesting boats. 

C. 	Transportation  
the 

Conveyances.  Conveyances for transporting the harvested shellstockFromttheed growing area, place of harvest or storage should be adequate For the purpose 
 

and should be  i such material 	 siiasp noteto  constitute 
thorough 	

tute a 
thoroouggh cleaninn g. They should be so cleaned and  maintained  
source of contamination to the shellstock. 

- Handling procedures  

(a) General 
During handling and transportation, shellstock should be held under 
hygienic conditions and should not come into contact with ¿oxic and 
othe7 substances which may render the meats unfit•For human 
consumption. Shell washings should be drained from the shellstock 

containers. 

During handling and transportation, shellstock should not be subjected 
to extremes of heat or cold or sudden excessive drops in temperature. 
Special equipment, such as insulated containers and refrigeration 
equipment, should be used if prevailing temperatures and the time 
involved so require. For shipping, over extended peEiods 8f time, 

no 
shellstock should be cooled to temperature s beow 10 C (50-F); at 

time should the temperature fall below 2-C (35-F).  S
hellstock 

 should 
not be exposed to Full sun or surfaces heated by the 

contact with ice 

	

 other 	
nor should it be 

(b) Shellstock for relaying, storage in water and purifica
tion  a in water and At all times shellstock ¿ntended for relaying, 	g 

purificatio7 
should be handled and transported carefully to avoid 

damage to the shells and under conditions which 
wiill

spr  ecttddea
th of 

the shellfish. Containers should not be  dropped 
excessive weights where there is a danger of damage occurring to the 
shells in the course of normal handling. The use of shallow rigid 

trays 	
damage. The  handling of  shell- 

stock
,  

The interval between harvesting and imm
ersion in water for relaying, 

storage or purification should be kept as short as possible. 

(c) 
Shelistock for processing (excluding relaying, storage in water and  
purification)  

The interval between final harvesting and processing should be kept as 

short as possible. 
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SECTION IV - PLANT FACILITIES AND OTHER OPERATING REQUIREMENTS 

A. 	Plant Construction and'Layout 

Location, size and sanitary design. The building and surrounding area should 
be such as can be kept reasonably, free of objectionable odours, smoke, dust, or other 
contamination; of sufficient size for the purpose intended without crowing of equipment 
or personnel; of sound construction and kept in good repair; of such construction as to 

u protect against the entrance and harbouring of insects or birds or vermin; and so designed as to permit easy and adequate cleaning. The plant and particularly clean storage tanks and purification tanks should be located above the level of extreme spring tides and storm tides. 

Sanitary facilities and controls  
Separation of processes.  Areas where raw materials are received or stored 
should be so separated From areas in which final product preparation or 
packaging is conducted as to preclude contamination of the finished product. 
The shucking area should be physically separated from other processing areas. 
Areas and compartments used for storage, manufacture or handling of edible 
products should be separate and distinct from those used for inedible 
materials. The food handling area should be completely separated from any 
part of the premises used as living quarters. 

Water supply.  An ample supply of cold water should be available and an 
adequate supply of hot water where necessary. The water supply should be of 
potable quality. Standards of potability shall not be less than those 
contained in the latest edition of "International Standards for Drinking 
Water", World Health Organization. 

Ice. Ice should be made from water of potable quality and should be manufactured, handled, stored and used, so as to protect it from contamin-ation. 

Auxiliary water su plÿ.  Where non-potable water is used - for such purposes 
as fire control - it must be carried in completely separate lines, identified 
preferably by colour and with no cross-connection or back-siphonage with the 
lines carrying potable water. 

Plumbing and waste disposal.  All plumbing and waste disposal lines 
(including sewer systems) must be large enough to carry peak loads. All 
lines must be watertight and have adequate traps and vents. Disposal of 
waste should be effected in such a manner as not to permit contamination 
of potable water supplies, clean sea water, purification tanks or approaches 
to the plant. 

Lighting and ventilation.  Premises should be well lit and ventilated. 
Special attention should be given to the venting of areas and equipment' 
producing excessive heat, steam, obnoxious fumes or vapours, or contaminating 
aerosols. Good ventilation is important to prevent both condensation (which 
may drip into the product) and mould growth in overhead structures - which 
growth may fallinto the food. Light bulbs and fixtures suspended over food 
in any step of preparation should be of the safety type or otherwise 
protected to prevent food contamination in the case of breakage. 

Toilet-rooms and facilities.  Adequate and convenient toilets should be 
provided and toilet areas should be equipped with self-closing doors. 
Toilet rooms should be well lit and ventilated and should not open directly 
into a food handling area. They should be kept in a sanitary condition at 
all times. There should be associated hand-washing facilities within the 
toilet area and notices should be posted requiring personnel to wash their 
hands after using the toilet. 

(f ) 

(g ) 
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Hand-washinq'fácilities. Adequate and convenient facilities for employees 
to wash and dry their hands should be provided wherever the process demands. 
They should be in full view of the processing floor. Single-use towels are 
recommended, where practicable, but otherwise the method of drying should be 
accepted by the official agency having jurisdiction. 

Establishments used only for receiving, packing,and shipping shellstock may • 
not need all of the requirements listed in (a) through (h); however, such . 
establishments should meet the requirements of the official agency having 
jurisdiction. 

B. 	Equipment and utensils  

Materiáls. All food contact surfaces should be smooth; free from pits, crevices 
and loose scale; non-toxic; unaffected by food products; capable of withstanding repeated 
exposure to normal cleaning; and non-absorbent. 

Sanitary design, construction and installation. Equipment and utensils should 
be so designed and constructed as will prevent hygienic hazards and permit easy and 
thorough cleaning. Stationary equipment should be installed in such a manner as will 
permit easy and thorough cleaning. 

Equipment and Utensils. Equipment,and utensils used for inedible or contaminating 

d 
materials should be so identified and should not be used for handling edible products. 
Equipment in contact with sea water including tanks, pumps, and circulating systems should 
be constructed of non-corrodible and non-toxic materials. 

C. 	Hygienic Operating Requirements . 

(a) Sanitary maintenance of pl ant facilities and premises. The building, 

equipment, utensils and all other physical facilities of. the pl
ant should 

be kept in good repair and should be kept clean and maintained in an orderly, 
sanitary condition. Waste materials should be frequently removed from the 
working area during plant operation and adequate waste receptables should be 
provided. Detergents and disinfectants employed should be appropriate to the( 

 and should be so used as to present no hazard to public health. 

(b) Tables, bowls, mincers, scales and other equipment used in the process of 
extracting and preparing the meats from shellfish should be scrub-washed or 
cleaned by an  efficient mechanical process with ¿o) water containing a 
suitable cleaning agent, rinsed with potable hot water and disinfected 
(sanitized) with a suitable disinfectant. Acceptable detergents and 
disinfectants should be employed and so used as to present no hazard to 

public health. 

Vermin control. Effective measures should be taken to protect against the 
entrance into the premises and the harbourage on the premises of insects, rodents, birds 

or other vermin. 

Exclusion of domestic animals. Dogs, cats and other domestic animals, should be 

excluded from areas where Food is processed or stored. 

Personnel health. Pl ant management should advise personnel that any person 
afflicted with infected wounds, sores, or any illness, notably diarrhoea, should 
immediately report to management. Management should take care to ensure that no person, 
while known to be affected with a disease capable of being transmitted through food, or 
known to be a carrier of such disease microorganisms, or while afflicted with infected 
wounds, sores, or any illness, is permitted to work in any area of a food plant in a 
capacity in which there is a likelihood of such person contaminating food or food-contact 
surfaces with pathogenic organisms. 

Toxic substance s .  All rodenticides, fumigants, insecticides or other toxic 
substances should be stored in separate locked rooms or cabinets and handled only by 
properly trained personnel. They should be used only by or under the direct supervision 
of personnel with a thorough understanding of the hazards involved, including the 
possibility of contamination of the product. 
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Personnel hygiene and'fóód handling practices  

All persons working in a food plant should maintain a high degree of personal 
cleanliness while on duty. Clothing, including suitable headdress, should be 
appropriate to the duties being performed and should be kept clean. 

Hands should be washed as often as necessary to conform to hygienic operating practices. 

Spitting, eating, chewing and the use of tobacco should be prohibited in food handling areas. 

All necessary precautions should be taken to prevent the contamination of the 
food product or ingredients with any foreign substance. 

Minor cuts and abrasions on the hands should be appropriately 
 with a suitable waterproof dressing. 	

Puaterfirst- treated and  
should be provided to meet these contingen cies Aso gthat there isdnoa  contamin-ation 
permitted 

 the 
to work

.
inPdirectecontactnwithethenproduct or 

 wounds 
foocd product bsurfaces. 

Gloves used in food handling should be maintained in a sound, clean and 
sanitary condition; gloves should be made of an impermeable material 
except where their usage would be inappropriate or incompatible with the work involved. 

D. 	
Operating Practices and Production Requirements  

Accéptánce'criteria: 
 Shellstock should not be accepted if they are contaminated with microorganisms or substances not removed by normal plant procedure. 

Relaying and purification (deputation) of Shellstock in tanks, floats and 
rafts  Shellstock sub j ected to the 	 t ions, 

	subjected 	 purification process should not contain metallic 
pesticides, or industrial wastes, in such quantities that it presents a health hazard to the consumer. 

The process and the equipment used for 

	

agency having 
	purification should be acceptable to the official acY 	g g 	 jurisdiction. 

Sea water for the tanks, or sea water where floats or rafts are used in 
purification should be clean and of a salinity acceptable to the official 
agency having jurisdiction. Where clean sea water is not available, a method 
of sanitizing the water which should be approved by the official agency 
having jurisdiction should be employed. Water used in purification tanks 
should be changed continuously or at suitable intervals. 

Shellfish should not be weak or dead when Submitted to the purification 
process. Surfaces of shells should be free from mud and soft commensal organisms. 

Shellstock should be laid out at a density which will permit them to open 
and undergo natural purification. There should be no toxic substances in the r

ater at levels that will prevent the shellfish from functioning properly. 

The oxygen content of the water should be maintained at an adequate level by 
aeration, or by intermittent or continuous replacement. 

During the process of purification, the water temperatures should not be 
allowed to fall below the minimum at which shellfish remain physiologically 
active: high water temperature which adversely affects the pumping rate 
and the purification process should be avoided: and tanks should be 
protected from the direct rays of the sun when necessary. 

(6) 



(3)  
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(h) Equipment in contact with water, i.e. tanks, pumps, pipes or piping;  
other equipment should be constructed of non-porous, non-toxic materials. 

 

Copper, zinc, lead 
	inlpurificationr (depuration) processing.  t

anks, 

pumps  or  piping  systems 

 avoid recontamination of shellstock undergoing purification, unpurified  

shellstock should not • be placed in the same tank as shellstock which are  

already undergoing purification.  

Shellstock undergoing purification should remain immersed in approved, clean, 
 

sea water until it satisfies the sanitary requirements of the official agency  

having jurisdiction.  

(k) On removal from the purification system, shellstock should be washed with 
 

running fresh water or sea water meeting the standards of the officialraw  
agency having jurisdiction, and handled in the same manner as 

clean,rawentl
lean

, 
shellstock taken directly from a  non-polluted  area. Dead

, 
 dying, permanently  

gaping, or otherwise unwholesome shellfish should be removed.  

(1) When biologically feasible (some species such as the soft shell clam 06:LI  

arenaria)can not be relayed) shellstock may be relayed from polluted growing
, 

areas to areas approved for harvesting. Relaying operations should be  

strictly supervised by the official agency having jurisdiction to prevent  

contaminated shellstock from being diverted directly to the consumer market. 
 

Holding time in the accepted area prior to harvest will be determined by the 
 

official agency according to species involved an
d local geographic or hydro- 

graphic conditions.  

Storage of shellstock in sea water  
ts or 

The process of storing shellstock in sea water tanks,  basins, f 'j 	loatsn and  a rafts should be acceptable to the official agency having  
record of the origin of each lot of shellstock should be maintained.  

Sea water in the t an
ks, floats or rafts should be of a sanitary quality  

acceptable to the official agency having jurisdiction and should be of an  

adequate salinity to permit the shellfish to function normally. Optimum 
 

salinity will vary with species.  

cconditionsrthatswill spermit 
 should 

them to open and  function normally.
under such  

The oxygen content 
t

in  sea water tanks should be maintained at 
an adequate 

level at all 

The temperature of the water in storage tanks should not be allowed to rise 
 

to such levels as to cause weakness of the shellstock. If ambient  
temperatures are high, tanks should be placed in a well ventilated building 

 

or away from the direct rays of the sun.  

Shellfish should be stored in sea water only for such time as they remain 
 

sound and active.  

(4) 	Washing, grading and packing of shellstock 
 

The outsides of the shells should be washed free of mud, and all soft  

adhering organisms should be removed. Hard adhering organismsms should  a
lso  

be removed when possible , care . 
being taken not to chip  lips   

vigorous washing.  

Bivalved shellfish having one cupped shell should, when packed in wooden or  

f atrsurfacecatttope to
,
preventcdehydration 

concave 	the 

 

 

• 
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Shellfish to be eaten raw on the shell should be landed and packed for 
onward transmission as quickly as possible, so permitting them to reach the 
consumer in a sound, live condition. 

Shellfish which are dead, dying, permanently gaping, with broken shells, or 
otherwise unwholesome should not be passed on for human consumption. 

Containers used for packing shellstock should be free from any materials 
which may contaminate the product. They should be cleaned and disinfected 
as recommended by the official agency having jurisdiction. 

Washing, heat-shucking, and packing of shellstock  

shellstock intended for heat-shucking should be sound and practically free 
from adhering organisms; the outside of the shell should be thoroughly 
washed free from mud before processing. 

After heat-shucking, the removal of the shells and the washing of the meats 
should be carried out under hygienic conditions. Washing should be conducted 
under conditions which avoid soaking of the meats, minimizing water uptake. 
Consequently, washing or flowing time should not exceed the maximum time 
needed to cleanse adequately the shellfish meats. Unnecessary addition of 
water to the finished product reduces flavour and quality and should be 
avoided. Immediately after heat-shucking the meats should be cooled rapidly 
to prevent spoilage. The water used for this purpose should be of potable 
quality, Flowing continuously or frequently changed to maintain the meats 
at the lowest possible temperature. 

To prevent subsequent spoilage, washed meats should be refrigerated, preserved 
in salt, pickled, or immediately canned. Meats intended for human consumption 
soon after heat-shucking should be held under cool conditions suitable for 
the period between processing and consumption; meats not intended fer early 
consumption should be stored at a temperature not exceeding 3 -C (37 -F). 

E. 	Laboratory Control Procedures  

Laboratory facilities and technical personnel should be readily available to the 
official agency having jurisdiction For the sanitary control of the industry and should 
be capable of providing adequate laboratory support to the control agency. 

from the growing 
official agency having jurisdiction should take water and shellfish samples 

growing area and samples of shellstock and processed shellfish from processing 
plants at suitable intervals. Tests should be performed to assure that water and shell-fish samples conform to the st andards of the official agency having jurisdiction. 

Tests of the waters from growing areas should, where necessary, include bacterio- 
logical, biological, physical, and chemical tests for evidence of faecal and chemical pollutants. 

Tests of shellfish should include microbiological tests for faecal pollution and, 
where applicable, for spoilage. Biological tests should be made for biotoxins and faecal 
parasites and chemical and physical tests for other pollutants. 

Laboratory procedures should be developed and standardized and microbiological and other criteria promulgated to ensure that shellfish are free from pathogenic 
organisms and do not contain toxins or toxic chemicals at levels that constitute a hazard to health. 

F. 	Lot Identification  

1. 	Shellstock 

Each container (bag, basket or box) should be labelled according to shipper or 
processor, harvest area and date óf harvest before shipment to market. Complete 
records of harvest area and date of harvest and length of time of relaying or 
purification of each lot should be maintained by the establishment for a period 
designated by the official agency having jurisdiction. 

(5) 
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2. 	Shucked Shellfish 
Each container should be embossed or otherwise permanently marked in code or 
in clear prior to shipment to market so that information regarding harvest 
area, date of harvest and shipper can be established if necessary. 

SECTION V - END PRODUCT SPECIFICATIONS  

The products should comply with the requirements set forth by the Codex 
Commission on pesticide residues and food additives as contained in permitted lists of 
Codex Commodity Standards. 

When tested by appropriate methods of sampling and analysis, the products should 
meet the requirements of the official agency having jurisdiction with regard to the 
content of extraneous matter. 

ANNEX TO APPENDIX VI  

PROPOSED ANNEX TO THE MOLLUSCAN SHELLFISH CODE -  
CURRENT LABORATORY PROCEDURES AND STANDARDS  

Denmark  

Ten oysters sampled at random are examined individually: 

'Average of total plate count at 20 °C for 5 days should not exceed 

100,000/g.  

E. cola Type . I must not be present in any of the 10 samples. The 
inoculation dose must be a minimum of 1/5 of a gramme. Plating and  
identification take place in violet red-bile agar incubated 48 hours at 
45 C. Verification by IMVIC tests is recommended. 

Salmonella must not be present in any of the 10 samples. The inoculation_  

dose must be a minimum of 1/5 of a gramme. Enrichment for 24 and 48 hours  
followed by streaking on brilliant green agar or any other specific  

substrate.  

The figurea are tentative limits and apply to live oysters only. 

B. 	Fiancé 

I. 	Bacteriological Control at the Production Sites 
 

Bacteriological quality of shellfish is determined by the MPN of E. coli found 
in the flesh and fluid from a sample of 5-10 shellfish according TFINNIvidual 
size. 

2. 	Bactéxliological Control at the Sales Points 
 

Control depends essentially on determination of E. cola and detection of 
Salmonella.  

Preparation of Test Samples  
Five to 10 samples are drawn at random from each lot of shellfish. After 
washing, brushing and surface rinsing with alcohol, then drying, the meats are 
separated from the shells aseptically. The flesh and fluid of the mollusc 
are transferred to a sterile flask where they are finely and'uniformly macerated. 
In the case of shellfish with little liquid, maceration is accomplished after 
mixing with equal parts of sterile peptone water diluent. 

E. • coli determination  
Presumptive test is conducted in brilliant green lactose bile broth distributed 
in fermentation tubes. The inocula 	represent 1.0 ml, 0.5 ml, 0.2 ml, and 
0.1 ml of the macerated mollusc. Incubation is conducted at 316 )  C for 24-48 hours. 

Identification of E. éoli is made according to Mackenzie, Taylor and Gilbert for 

each primary culture ermenting lactose with production of 
 gas.  
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Proposed Bacteriological Standards of Quality 
 

oysters and molluscs ordinarily eaten raw: less than 1 E. coli per ml. 
 

mussels and molluscs ordinarily eaten cooked: number of E. coli 
 does not exceed 2 per ml..  

Note: In order-to determine the most probable number of E. coli, it is 
 advisable not to limit inoculation to a single level. 

 

Detection of Salmonella  

Twenty-five ml of macerated mollusc are transferred to a flask containing 100 ml 
 of peptone water (40 g/litre). After incubation for 6 hours at 37 °C for  

pre-enrichment, two aliquots of 25 ml are transferred to two flasks containing 
 225 ml of an enrichment mixture for Salmonella (Selenite or Tetrathionate);  one is incubated at 43 C, the other at 37~C Tor 24-48 hours.  

Isolation of Salmonellae is conducted according to the classical method. 
 

- Proposed standard of safety: absence of Salmonella in 25 ml of sample 
 (flesh plus fluid).  

Note: It is planned to investigate the presence of Streptococci D. 
 

C. 	Italy  

Microbiological Control  

Representative samples of growing, area water or shellfish are collected at  different points in the growing area. If the sample cannot be examined within 
 6 hours from time of sampling, it is quick frozen and held at -20 C until 

 examined. Unfrozen samples should be stored at 4 °C until examined. Shellfish 
 meats and shell liquor are combined for the examination. The total volume of 

 the molluscs, consisting of 10 molluscs should be specified. The total volume  of sample of shellfish is diluted to 200 ml using a sterile physiological  solution.  

Laboratory Procedure  

The sample is homogenized in a mechanical mixer for 3 to 5 minutes at  10,000 RPM and Filtered through sterile gauze. A 3 tube 3 dilution MPN  pro
cedure is used. Samples are inoculated into lactose broth and incubated at 37  for 48 hours.  

All gas positive tubes are transferred to brilliant green lactose bile broth 
 and tryptone broth. All subcultures are incubated at 44 C for 48 hours. The 

 E. soli results are based upon gas positive tubes of BGLB and a positive test 
 For ni dole production. Results are reported as E. cola MPN per 100 ml of sample. 

 

Bacteriological Standards  
Approved Water.  

An E. Coli MPN of 2/100 mishall not be exceeded in 90% of samples taken  during one year. An E. coli MPN of 6/100 ml shall not be exceeded by  more than 10% of samples taken during one year.  

Shellfish from Acceptable Areas  

An E. coli MPN of 160/100 ml of sample shall not be exceeded in 90% of  
samples during one year. An E. cols MPN of 500/100 ml sample shall not be  exceeded in 10% of samples ta1n during one year. 

 

Market Standard  
E. coli MPN shall not exceed 600/100g of sample.  

Chemical Requirements  

Edible marine invertebrates must not contain substances of any nature or origin 
 making them dangerous to public health or substances which may produce abnormal 
 organoleptic characteristics, in greater quantity than that permitted for 

 drinking water.  
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Netherlands ,  
The control method of analysis and recommendations used in the Netherlands 

is identical to the controls, methods and recommendations used in the United Kingdom. 

United Kingdom 
Control - An order made under the Public Health (Shellfish) Regulations may prohibit 
removal for sale for human consumption of all, or certain species of shellfish or may 
permit removal pending treatment in an acceptable manner, i.e. relaying in pure water, 
heat sterilization, purification in an acceptable installation. 

Methods of Analysis  
Shellfish growing water - Methods in current use for the examination of waters  are the  
MacConkey Broth , 

15 tube, three dilution MPN test (
Department of Health 1957) and  the  

membrane filtration technique using teepol lactose broth (Department of Health 1969). 
Counts of faecal coli in waters are made under various hydrographic conditions and 
seasons and the information obtained is used, in conjunction with observations on 
shellfish to make assessments abou t  the degree of faecal contamination. There are no 
standards used to assess the sanitary quality of shellfish growing waters. 

Shellfish - Samples of 10 shellfish are taken at random and examined individually or 
pooled together. Dilutions equal to twice the volume of shellfish tissue are made with 
0.1 percent peptone water and .1 ml aliquots of the resulting extract inoculated into 
roll tubes of the MacConkey Agar No. 3 (Reynolds and Wood, J. Appl. Bact. 19(1) 1956). 
Results are expressed as mean number of E. coli per ml of tissue based on the count of 
10 replicate tubes. 

The recommendations of Sherwood and Scott Thompson ( 1953 ), 
made after comparing 

the 44°C roll tube method with the Fishmonger's Company test, have been generally 
accepted by examining authorities. 

E. coli/ml tissue 	 Action taken  

0-2 
3-4 	 Sale permitted 

Temporary prohibition 

Sale prohibited 

At the present time, standards in current use are more stringent and shellfish 
from a particular source consistently containing more than 2 E. coli/ml are regarded 
with suspicion pending further samples or investigation. 

United States  
Laboratory procedures used by the official agencies responsible for the sanitary 

control of shellfish in the United States are based upon the procedures outlined in 
Recommended Procedures for the Examination of Sea Water and Shellfish, 4th Edition, 
American Public Health Association, 1970. Current standards are as follows: 

Growing area bacteriological standard  
The coliform median MPN of the water does not exceed 70 per 100 ml., and not more 

than 10 percent of the samples ordinarily exceed an MPN at 230 per 100 ml for a 5-tube 
decimal dilution test (or 330 per 100 ml, where the 3-tube decimal dilution test is used) 
in those portions of the area most probably exposed to faecal contamination during the 
most unfavourable hydrographic and pollution conditions. 

Wholesale Market Standard  

Satisfactory . 

 Faecal coliform density of not more than 230 MPN per 100g 

and 35°C plate count of not more than 500,000 per gra
mme will be acceptable without 

question.. This standard applies only to shellfish "certified" under the auspices of 
the National Shellfish Sanitation Program. 

5 
6-15 

16 
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Conditional. Faecal coliform density of more than 230 MPN per 100 grammes  and/or 35°C plate count of more than 500,000 per gramme will constitute a conditional sample and 
may be subject to rejection by the States shellfish regulatory authority. 

Growing Area Standard for Paralytic Shellfish Poison  
If the paralytic shellfish poison content reaches 80 microgrammes/a00 grammes of 

edible portions of raw shellfish meat, the area shall be closed to taking of the species 
of shellfish in which the poison has been found. 
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PROPOSED DRAFT CODE OF HYGIENIC PRACTICE FOR  PEANUTS (GROUND NUTS) 

To be read in conjunction with  the Recommended International  
Code of Practice - General Principles of Food Hygiene. Side-
lined portions indicate material which is particular to this  

Code of Hygienic Practice and therefore does not appear in  
the General Principles of Food Hygiene.  

SECTION I - SCOPE  

This code of hygienic practice applies to peanuts, also known as ground  

nuts, (Arachis hypogaea).  

It contains the minimum requirements of hygiene for farm handling,  

transportation, storage, in-shell operations and commercial shelling.  

~'It covers all types and forms of raw, driéd, in-shell 
and shelled peanuts.  

SECTION II - DEFINITIONS  

"Blows", (pops) means in-shell nuts which are unusually light-weight due  

to extensive damage from physiological, fungous, insect, or other causes and  

which can  be removed mechanically, for example, by air nob!. 
 

"Curing"  means drying of in-shell peanuts to a safe moisture level 
 

whether by natural or mechanical means, or a combination of both.  

"Farmer's stock peanuts"  - means in-shell peanuts as they come from the 
 

field, after separation from the vines by hand and/or mechanical means.  

"Safe moisture level"  means one that will- prevent growth of microorganisms  

normal to the nut harvesting, processing and storage environment. The maximum 
 

safe moisture level for peanuts is established by its water activity (aw).  Water  

activity is defined as the quotient of the water vapor pressure of the subst ance  

(peanút) divided by the vapor pressure of pure water at the same temperature.  

An as  exceeding 0.70 at 25°C (77°F) is unsafe. This is approximately the water 
 

activity of cured peanuts at 7% total moisture.  

SECTION III - RAW MATERIAL SANITATION REQUIRETS  

A. Environmental Sanitation in Growing, Harvesting and Food Production Areas 
 

f 
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Sanitary disposal of human, animal and plant wastes. Adequate precaution 

should be taken to ensure that human and animal wastes are disposed of in 

such a manner as not to constitute a public health or hygienic hazard, and 

extreme care should be taken to protect the products from contamination 

with these wastes. Vine and peanut waste should not be permitted to 

accumulate in such a manner as to attract rodents or insects. 

and (3) As in the General Principles of Food Hygiene. 

B. Sanitary Harvesting and Production  

(1) Curing. After digging pods should be exposed for maximum rate of drying. 

This may be accomplished by turning the vines to leave the pods uppermost 

where they are away from the ground and exposed to sun and wind. Curing, 

whether by natural or mechanical means or a combination of both, should be 

completed as rapidly as possible to a safe moisture level (reduction of 

peanut kernel moisture below 7%), so as to prevent growth of microorganisms, 

particularly molds that produce aflatoxins. When using mechanical drying, 

excessive heat should be avoided since this causes some kernels to split 

after shelling. Close checks of moisture content or water activity of 

lots of farmers' stock peanuts should be maintained. 

(2) Equipment and product containers.  As in the General Principles of Food 

Hygiene. 

Sanitary techniques. Harvesting and production operations, methods and 

procedures should be clean and sanitary. Drying equipment should be so 

constructed as to be easily cleaned and maintained and should contain no 

pockets in which debris may become lodged.
. 

Removal of obviously unfit materials. Damaged or imperfect peanuts and 
lots that contain any obvious contamination with human or animal wastes, 

insect infestation, decomposition, broken shells, embedded dirt, blows, or 

other defects to an  extent which would render them unfit for human consumption, 
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should be segregated during harvesting and production to the fullest extent 

practicable. Such segregated unfit peanuts should be disposed of in such 

place and manner to prevent contamination of sound nuts, water supplies, or 

other crops. 

( 5) Protection of peanuts from contamination. Suitable precautions should be 

taken to protect the nuts from contamination by domestic animals, rodents, 

birds, insects, mites and other arthropods, or other biological agents, or 

with chemical or other objectionable substances during h andling and 

storage. The nuts should be moved to suitable storage, or to the 

processing area for immediate processing, as soon as possible after 

harvesting or drying. Where nuts are likely to become infested with 

insects, mites (and other arthropods)' during or after harvesting, suitable 

treatment such as fumigation or application of an  insecticide spray should 

be carried out as a preventive measure. Nuts held for processing should. 

be  stored in covered containers, buildings, or undo: covering. Fumigation 

or spray methods and chemicals used should be approved by the official_ 

agency having jurisdiction. High humidities which are conductive to 

proliferation of mould and elaboration of mycotoxins should be avoided in 

storage areas in  order to maintain peanuts at a safe moisture level. 

Recommended storage coñditions are specified in Section N D. (1)(b). 

C. Transportation  

(1) Facilities. Conveyances for transporting the harvested crop from the 

place of harvest or storage should be adequate for the purpose intended 

and should be of such material and construction as will permit thorough' 

cleaning and should be so cleaned and maintained as not to constitute a 

source of contamination to the product. In addition, bulk tr ansport 

such as ship or rail car  should be well ventilated with dry air to remove 

moisture resulting from respiration of the peanuts and to prevent moisture 
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condensation as the vehicle moves from warm to cool regions or from day 

to night. 

(2) Handling procedures. All handling procedures should be such as will 

prevent the product from being contaminated. Extreme care should be 

taken in transporting peanuts with an unsafe moisture level to prevent 

spoilage or deterioration. Special equipment - such as refrigerated 

transport - should be used if the nature of the product or distances 

involved so indicate. 	
F 

D. Shelling Plant  

The peanut shelling operation should be recognized as a food processing 

stage whether shelling is carried out on a grower's property or as a commercial 

operation. The shelling pl ant should comply with the provisions of Section IV 
of this code as are applicable and in particular with the following require-
ments: 

(1) Purchasing of farmers. stock. Most of the damage may have already been 

done to the peanuts during growing, harvesting, drying, handling, and 
storage. A buyer for? shelling plant, whether located at the plant 'or 
at an  outlying commission buying point, should know (a) the capabilities 

of his suppliers, (b) the cultural, harvesting, drying, handling and 
storage practices they used, and (c) the quality of peanuts produced by 

their practices. He should monitor the quality of peanut lots offered 

to him, and with the cooperative extension service assist suppliers in 

'eliminating improper practices. Buyers should encourage suppliers of 

farmers stock peanuts to follow food production practices as described 

herein. 

(2) Receiving and inspection. Farmers stock peanuts received at the shelling. 

plant should be inspected on arrival. It is advisable to know the origin 

and history of each lot of peanuts. The transport vehicle should be 
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examined for cleanliness, insect infestation, dampness or unusual odours. 

If the vehicle is not an  enclosed van-type, it should have available a 

covering such as,atarpaulin to keep out the rain or moisture. 

The general appearance of the peanuts should be observed during the process 

of unloading. If the peanuts are wet to the touch, insect infested, or 

contain an  unusual amount of dirt, debris or other foreign material, they 

should not be co-mingled with known good peanuts in  a  bulk warehouse. The 

vehicle should be set aside until a decision is made for its disposition. 

If possible, remove a sample from each lot and shell it for peanut grade 

observation before an  acceptance.decision is made. Split all kernels 
and 

observe for possible presence of mould. A magnifying lens or microscope 

should be used to determine whether any mould observed resembles 

Aspergillus flavus.  Excessive mould or presence of mould resembling A. 

flavus Warrants a chemical test for aflatoxin. 

If the peanuts are to be stored in a bulk warehouse or storage bin, the 

warehouse or bin should be thoroughly cleaned of all static material and 

fumigated before use. Peanuts should not be stored in a warehouse 

containing any openings which may permit entrance of rodents or birds or 

which may have leaks in the roof or wills that c an  allow the rain to 

enter. The warehouses should be checked frequently for leaks or 

infestation, both before and after filling. To prevent condensation 

drippage,warehouses should be ventilated as, for example, by screening 

around tops or eaves. 

(3) Unloading equipment and area.  Unloading equipment such as dumping pit, 

conveyor belt, bucket elevator, and dirt removing equipment should be so 

designed as to prevent accumulation of debris. A programme of periodic 

cleaning, together with preventive pest control measures, should be 
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out. Peanuts should be handled so as to avoid cracking or tearing 

of hulls which may permit damage to the kernels. 

(4) Precleaning.  As 
much dust and dirt as possible should be removed from the 

farmers stock peanuts before they enter the shelling plant. Sand screens 

and aspirators will take out much of the dust and dirt and improve the 

overall sanitation of the shelling plant. 

As 
much foreign material, loose shell, loose kernels, and pops asPo ssible 

should be removed. Foreign  material not removed by the cleaner can cause 

mechanical problems by clogging the sheller, as well 
as  by requiring more 

picking and sorting of the shelled peanuts. Removal of loose kernels 
and 

blows before shelling will improve the quality of the peanuts as well as 
the sheller and plant performance. 

Shelling an
d sizi . All foreign material should be removed from the 

shelled peanuts (using stoners, magnets, sorters, etc.). 
 The 'shelled 

peanuts should be continuously inspected to determine whether the pl
ant 

equipment is performing properly and the peanuts are free of foreign 
material, damage, and contamination. Any equipment adjustments indicated 

by the inspection should be made promptly. 

Once the shelled peanuts are size graded, additional stoning should b
e . 

done in order to remové small light stones, dirt balls 
and other foreign 

material which could not be removed  in the farm stock stoners. Special 

care should be taken to avoid overloading size grading equipment. 
6) So=.g. Sorting  is the final step for removing debris and defective 

kernels. It can  be done by hand picking or photoelectric sorting 

machines or a combination of both. Sorting belts should be well lighted, 

loaded no more than one layer deep, and operated at a speed and with the 
number of sorters to assure removal of foreign material 

and defective 

(5) 
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kernels. Photoelectric' sorting machines should be adjusted against  

standards selected to assure removal of foreign material and defective 
 

kernels. Adjustment should be checked on a frequent periodic basis. One  

contaminated kernel may contain sufficient aflatoxin to endanger as many  

as 10,000 comingled kernels. Foreign material and defective kernels 
 

(mouldy, discoloured, rancid, decayed, shriveled, damaged) should be  

separately bagged and red tagged as unsuitable for human or animal 
 

consumption. Bags of sorted out peanuts should be removed as soon as  

practicable from the processing room.  

(7), Cleaning of special areas  

Boots of elevators accumulate peanuts and peanut material. They  

should be cleaned out and sprayed regularly to prevent insect 
and  

rodent infestation. Fumigation or spray methods and chemicals used 
 

should be approved by the official agency having jurisdiction.  

Canvas conveyor belts will accumulate product between belt and  

conveyor pan. Pulleys can accumulate crushed material. Undersides 
 

of moulding on conveyors c an  accumulate particles of peanuts. These 
 

areas should be cleaned and sprayed on regular schedule to prevent 
 

insect and rodent infestation.  

Storage and surge hoppers should be cleaned 
and sprayed between runs.  

Areas which can  accumulate peanuts and debris 
and are difficult to  

inspect and clean regularly should not be used. 
 

Every piece of machinery whether open or enclosed should be cleaned  

of lodged material on a regular schedule.  

The area immediately surrounding the pl ant should be kept clean of 
 

all debris that might attract rodents or birds.  

Dry clean-up procedures should be utilized to avoid wet spots in  

which microorganisms can  propagate an
d contaminate contacted peanut  
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(a), (b), (d), (e), (f), (g) and  
as in the General Principles of Food Hygiene.  
Equipment and Utensils  

(1), (2) and (3) as in the General Principles of Food Hygiene.  
fygienic Operating Requirements 

(1), (2), (3), (4), (5), (6) as in the General Principles of Food Hygiene 
 

(with the deletion of the introductory paragraph).  

C. Operating Practices end Production Requirements  
(1) Raw material handling  

(a) Acceptan
ce criteria Peanuts should not be accepted by the plant if  

known to contain decomposed,toxic, or extraneous substances which will 
 

not be reduced to acceptable levels by normal pl ant procedures, sorting.  
or preparation. Particular care should be taken to avoid contaminating  
in-shell peanuts or nut meats with animal or human faecal material; nuts  

'suspected of being contaminated, should be rejected for human consumption. 
 

Special precautions. must be taken to reject nuts showing signs of mould  
growth because of the danger of their containing mycotoxins such as  
aflatoxins. Aflatoxin test results should be known before allowing lots 

 
of raw peanuts to be processed. 	Peanuts with aflatoxins that cannot  
be reduced to permitted levels by. the available sorting equipment should 

 
not be accented.  

 Even though water may not be used directly on equipment, 
 

spray and elevated humidity from continuous use can increase 
 

moisture in organic matter trapped in crevices in equipment, such 
 

as conveyors, to the point where microorganisms can proliferate.  
SECTION N - PLANT  FACILITIES AND OPERATING ' IREMENTS 

A. Plant Construction and Layout  

Location, size, and sanitary design.  As in the General Principles of  
Food Hygiene.  

Sanitary facilities and controls.  
(h)  
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(b) Stora e. Raw materials stored on the plant premises should be 

maintained under conditions that will protect against contamination and 

infestation and minimize deterioration. Peanuts not scheduled for 

immediate use should be stored under conditions that prevent mould growth 

and infestation. See Section D, (7)(b). 

The warehouse should be of sound construction, in good repair 
and built 

and equipped so that it will provide suitable storage 
and adequate 

protection for peanuts. All breaks or openings in the walls, 
floors, or 

roof shall have been repaired. Any breaks or openings around doors, 

windows an
d eaves shall have been repaired or screened. The use of 

screens should be restricted to areas of the building not subject to 

moisture entry. The building should have sufficient ventilation so as 

to prevent the build-up of condensation. 

New concrete floors or walls should not be used for storage until it is 

absolutely certain that the new concrete is well-cured and free of 

excess water. For the first year on new concrete, it is safest to use a 

plastic cover spread over the entire new floor prior to filling with 

peanuts. The plastic can 
 then be discarded when the warehouse is 

emptied. This system will ensure against sweating of the new concrete 

and possible moulding of the peanuts. 

Products which affect the storage life, quality or flavour of peanuts 

should not be stored in the same room or compartment with peanuts. For 

example, such items as fertilizer, gasoline or lubricating oils should 

not be stored with peanuts, and some fru
its or vegetables contribute 

objectionable odors or flavors. 
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(2) Inspection and sorting. Prior to introduction into the processing line, 

or at a convenient point within it, raw materials should be inspected, 

sorted or culled as required to remove unfit materials. See Section III, 

D, (2) and (6) . 

Experience has shown that aflatoxin is most frequently associated with 

mouldy, discoloured, shriveled, or otherwise damaged peanuts. Mould 

contaminated peanuts may exhibit some of the following characteristics: 

Darker skin colouring before and/or after roasting. 

Darker flesh (after blanching) before and/or after roasting. 

Resistance to splitting and/or blanching. 

To remove effectively mould contaminated nuts, sorting should be performed 

before and after blanching and roasting. Where splitting is part of the 

processing operation, nuts that resist splitting should be removed. The 

effectiveness of sorting techniques should be checked by regular aflatoxin 

analyses of the sorted peanut stream or of the finished product, or both. 

This should be done frequently enough to give assur ance that the product 

is completely acceptable. 

Rejected peanuts from the sorting procedure (pickouts) should be destroyed 

or segregated from edible products. If they are to be used for crushing, 

they should be separately bagged and red tagged as unsuitable for human 

or animal consumption. 

(3)' and (4) as (4) and (5) in the General Principles of Food Hygiene. 

(5) Preservation of product. In-shell nuts or nut meats should be dried to a 

moisture level low enough so that the product can be held under normal 

storage conditions without development of mold or significant 

deterioration by oxidative or enzymatic changes. Finished roasted 

products may be (a) treated with antioxidants at levels approved by the 
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Codex Committee on Food Additives as referenced in the Commodity St andard; 

and (b) heat processed and/or packed in gas tight containers under 

nitrogen or vacuum, so that the product will not spoil under normal 

storage conditions. 

(6) Storage and transport of product.  Peanuts should be stored and 

transported under such conditions as will maintain the integrity of the 

container and the product within it. Carriers should be clean, dry 

weatherproof, free from infestation and sealed to prevent water, rodents 

or insects from reaching the peanuts. Peanuts should be loaded and 

unloaded in a manner that protects from damage or water. Mechanically 

refrigerated vehicles are recommended for tr ansport during summer months 

and unusually hot periods. Peanuts from cold storage should either be 

shipped in mechanically refrigerated vehicles or allowed to warm for 24 

hours before loading into unrefrigerated vehicles so that condensation 

will not form in warm weather during transit. Peanuts that have been 

spilled are vulnerable to contamination and should not be used for edible 

products. 

A11 products should be stored in clean, dry buildings, protected 

from insects, mites and other arthropods, rodents, birds, or other 

vermin, chemical or microbiological contamin ants, debris and dust. 

Optimum storage conditions: 

(i) Optimum storage conditions are 0-6°C (32-42°F) with a 

relative humidity between 55% to 65%. In temperate 

areas, in-shell and shelled peanuts may be stored in 

sound,, dry warehouses at ambient temperatures. A d ry  

environment should be maintained to protect quality 

and prevent mould growth. No peanuts should be 

stored closer than 0.5 metres ( 1 1/2 feet) from any 
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outside wall. An act ; prograMme should be maintained 
 

to detect and control hazards from damp pallets, damp 
 

floors and walls, overhead moisture, condensation, 
 

wet unloading and loading out conditions - all conducive 
 

to moisture pick-up and mould-. Growth of toxigenic 
 

molds may be prevented by packing nut products that 
 

have been dried to a "safe moisture level" or by 
 

storing at a temperature sufficiently low to reduce 
 

both water activity and mold viability to a point that 
 

mold growth is prevented. Exposed nut products in 
 

storage may be maintained at or dried to a "safe 
 

moisture level" by  control of the relative
.  humidity of  

the circulating air. Those who use refrigerated 
 

storage should be aware that the water activity of nut 
 

meats increases with increased temperature; this fact 
 

should be taken into account when changing storage 
 

temperatures.  

(ii) Where peanuts are stored under conditions in which they 
 

may become infested by insects and/or mites, appropriate 
 

fumigation methods should be used regularly. Peanuts 
 

should be stored in such a manner that they can  be  

fumigated in situ or alternatively they can be removed 
 

for fumigation in special facilities (e.g. fumigation 
 

chambers, steel barges). In the latter situation, the , 

storage area should be  separately sanitized. Cold 
 

storage can  be used, either to prevent infestation in 
 

localities where insects are likely to be present in 
 

ordinary storage or to prevent insects already present 
 

from damaging the peanuts. 
 



- 1 60 — 

Sanitary Control Procedures  

As in the General Principles of Food Hygiene. 

Laboratory Control Procedures  

In addition to any control by the official agency having jurisdiction, it 

is desirable that each plant should have its own or contracted laboratory 

control of the sanitary quality of the nut products processed. The amount uand 

type of such control will vary with the different nut products as well as the 

needs of management. Such control should provide for rejection of all nuts 

that are unfit for human consumption and monitoring of the quality of the 

finished products. Analytical procedures used should follow recognized or 

standard methods so that the results may Be readily interpreted. 

SECTION V - END-PRODUCTS SPECIFICATIONS  

Standard methods should be used for sampling, analysis 
and other determinations 

to meet the following specifications: 

A. To the extent possible in good manufacturing practice, the products should 

be free from objectionable matter. 

B. When tested by appropriate methods of sampling and examination, the products: 

should be free from pathogenic microorganisms; and 

should not contain any subst ances originating from microorganisms in 

amounts which may represent a hazard to health in accordance with the 

standards of the official agency having jurisdiction, particularly 

mycotoxins, such as aflatoxins, formed by moulds. 

C. The products should comply with the provisions for food additives and 

contaminants laid down in Codex. Commodity St an
dards and with maximum levels 

for pesticide residues recommended by the Codex Alimentarius Commission. 

• 
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ALINORM 76/13A 
APPÉNDIXArÍTÍ  

Draft - Code of Hygienic Practice for 

Processing of Froglegs  

(Step 3) 

SECTION I - SCOPE  

This code of practice is designed to: 

Prevent deterioration in the quality of fróglegs intended for human 

consumption. 

Prescribe a code of hygienic practices relating to premises, pl ant, 

equipment, handling, transportation, storage and personnel used or engaged 

in the processing of these products. 

SECTION II - DEFINITION  

"Fresh Froglegs" means the skinless hind legs of the freshly killed 

frogs preserved by chilling. 

"Frozen Froglegs" means the skinless hind legs of the freshly killed 

frogs prepared by quick freezing. 

"Sanitize (disinfect)" means adequate treatment of surfaces by a process 

that is effective in destroying vegetative cells of pathogenic bacteria and 

in substantially reducing other microorganisms. Such treatment shall not 

adversely affect the product and shall be safe for the consumer. 
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SECTION III - RAW MATERIAL REQUIREMENTS  

A. Environmental Sanitation in Production Areas  

Sanitary disposal of all human and animal wastes. Adequate 

precautions should be taken to ensure that human and animal wastes 

are disposed of in such a manner as not to constitute a public 

health or hygienic hazard and extreme care should be taken to 

protect products from contamination with these wastes. 

Animal, plant pest and disease control. Control measures that are 

undertaken by treatment with chemical, biological or physical 

agents should be done only in accordance with the recommendations 

of the appropriate official agency, by or under the direct 

supervision of personnel with a thorough understanding of the 

hazards involved, including the possibilities of toxic residues ,  

being retained by the product. 

Sanitary quality of water. Water used for culture of frogs and 

waters of the areas where 	frogs are caught or collected should 

not constitute a public health hazard to the consumer through the . 

product. 

B. Sanitary Production of Raw Materials  

(1) Equipment and product containers. Equipment and product containers 

should not constitute a hazard to health. Containers which are 

reused should be of such material and construction as will 

facilitate thorough cleaning, and should be so cleaned and 

maintained as not to constitute a source of contamination to the 

product. 
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(2) Sanitary techniques.  

•(a) Frogs obtained from habitats which may be polluted should be 
 

subjected to cleansing and sanitizing in running potable  water  

for at least 24 hours. For this purpose a cleaned and  

sanitized cemented tank, or preferably stainless steel or 
 

non-corrosive metal tank, with an outlet at the bottom, may 
 

be employed.  

(b) To prevent deterioration in the quality of froglegs, it is 
 

essential that steps should be taken to prevent:
. 

(i) 	Injury or bruising of the flesh of frogs during 
 

catching, for example, from use of unsuitable gear. 
 

Contamination of the froglegs with dirt or any 
 

other extraneous matter.  

Exposures to unfavourable temperatures. 
 

Rough handling, such as improper stacking of full 
 

containers.  

(3) Removal of obviously unfit materials. Unfit froglegs, for 
 

example, froglegs originating from less active live frogs that 
 

are injured or have blood clots or parasites in the flesh, should 
 

be segregated during collection to the fullest extent practicable  
and should be disposed of in a manner that will prevent 

 

contamination of other froglegs or water supplies. 
 

(4) Protection of product from contamination. Suitable precautions 
 

* should be taken to protect the raw product from being contaminated 
 

by animals, insects, vermin, birds, chemicals or microbiological 
 

contaminants or other objectionable substances during handling 
 

and storage.  
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C. Transportation  

Facilities.  Conveyances for transporting the raw product from the 

production area or storage should be adequate for the purpose 

intended and should be of such material and construction as will 

permit thorough cleaning and should be so cleaned and maintained 

as not to constitute a source of contamination to the product. 

Handling procedures.  All handling procedures should be such as 

will prevent the product from being contaminated. Extreme care 

should be taken in transporting the product to prevent spoilage or 

deterioration. Refrigerated or insulated vans should always be 

used for transportation. Ice used should be of sanitary quality. 

SECTION IV - PLANT, FACILITIES AND OPERATING REQUIREMENTS  

A. Plant Construction and Lay-out  

(1) Location, size and sanitary design.  The building and surrounding 

areas should be such as c an  be kept reasonably free from objection-

able odors, smoke, dust, or other contaminations; should be of 

sufficient size for the purpose intended without crowding of 

equipment or personnel; should be of sound construction and kept 

in good repair; should be of such construction as to prevent the 

entrance and harbouring of insects or birds or vermin; and should 

be so designed as to permit easy and adequate cleaning. The 

working premises, walls, floors and ceiling should be constructed 

of such a material and be so finished as to allow them to be 

effectively cleaned and drained and should be kept in good repair 

and prevent as far as practicable any risk of infestation. 
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(2) Sanitary facilities and controls. 
 

(a) Separation of processes. Areas where raw materials are 
 

received or stored should be so separated from areas in 
 

which final product preparation or packaging is conducted 
 

as to preclude contamination of the finished product. Areas 
 

and compartments used for storage, processing and handling  

of the product should be separated and distinct from those 
 

used for inedible materials. The processing area should be 
 

completely separated from any part of the premises used as 
 

living quarters.  

(b) Water supply. An ample supply of potable water should be 
 

available. Standards of potability should not be less than 
 

those contained in the "International Standards for Drinking-

Water," World Health Organization, 1971, 3rd Ed., Geneva. 
 

Ice. Ice should be made from water of potable quality and  

should be manufactured, handled, stored and used so as to  
protect it from contamination. 

 

Auxiliary water supply. Where non-potable water is used--

for such purposes as fire control--it must be carried in 
 

completely separate lines, identified preferably by color 
 

and with no cross-connection or back-siphonage with the 
 

lines carrying potable water. 
 

Plumbing and waste disposal. All plumbing and waste  

disposal lines (including sewer systems) must be large 
 

enough to carry peak loads. All lines must be water-tight 
 

and have adequate traps and vents. Disposal of  waste should  
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be affected in such a manner as not to permit contamination  

of potable water supplies. The plumbing and the manner of 
 

waste disposal should be-approved by the official agency  

having jurisdiction.  

(f) 

 

Lighting and ventilation. Premises should be well lit 
and  

ventilated. Special attention should be given to the  

venting of areas and equipment producing excessive heat, 
 

steam, obnoxious fumes or vapors or contaminating aerosoles.  

Good ventilation is import ant to prevent both condensation 
 

(which may drip into the product) and mold growth in 
 

overhead structures--which growth may fall into the product.  

Light bulbs and fixtures suspended over the product in any 
 

step of preparation should be of the safety type or otherwise  

protected to prevent product contamination in the case of  

breakage. The illumination in any part of a working room  

should not be less than 325 lux units (30 foot candles) and  

at points requiring close examination of the product they  

should be illuminated at an  intensity of not less than 540 
 

lux units (50 foot candles). Reflector filaments should be  

designed to allow easy dismantling, cleaning and  

:reassembling. Ventilation should be planned to allow for  

adequate circulation or changes of air an
d to ensure that  

the direction of air flow is never from .a dirty area to  

clean one.  
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(g) 
 

Toilet rooms and facilities. Adequate and convenient toilets  

should be provided and toilet areas should be equipped with 
 

self-closing doors. Toilet rooms should be well lit and  

ventilated and should not open directly into the product 
 

handling area. Toilets should be at least 50 meters away 
 

from the processing hall. They should be kept in a sanitary 
 

condition at all times. There should be associated hand-

washing facilities within the toilet area and notices should  

be posted requiring personnel to wash their hands after 
 

using the toilet.  

(h) Hand-washing facilities. Adequate and convenient facilities  

for employees to wash and dry  their hands should be provided  

wherever the process demands. They should be in full view 
 

of the processing floor. Single-use towels are recommended, 
 

where practicable, but otherwise the method of drying should 
 

be approved by the official agency having jurisdiction. The 
 

facilities should be kept in a sanitary condition at all times. 
 

(i) Cleaning. All the utensils, trays and table surfaces which  

come in contact with the product should be washed initially  

with a cleaning agent to remove all organic material and/or 
 

product debris and finally with water having a minimum 
 

concentration of 50 ppm. of chlorine. This should be done 
 

before the day's work starts and then at the end of each  

working  shift.  
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B. Equipment and Utensils  

Materials. All product-contact surfaces should be smooth; free  

from pits, crevices and loose scale; non-toxic; unaffected by  

the product; capable of withstanding repeated exposure to normal  

cleaning; and non-absorbent.  

Sanitary design, const ruction and installation. Equipment and  

utensils should be so designed and constructed as will prevent  

hygienic hazards and permit easy and thorough cleaning.  

Stationary equipment should be installed in such a manner as will  

permit easy and thorough cleaning. All contact ,  surfaces should  

be of stainless steel or any other non-corroding, non-reacting  

materials. Approved plastic materials used should be free rróm  

cracks and scratches and should be capable of withstanding the  

regular cleaning and disinfection process.  

Equipment and utensils. Equipment and utensils used for inedible  

or contaminating materials should be so identified and should not  

be used for handling edible products.  

C. Hygienic Operating Requirements  

(1) Sanitary maintenance of plant, facilities and premises.  

(a) The building, equipment, utensils and all other physical  

facilities of the plant should be kept in good repair and  

should be kept clean and maintained in an  orderly, sanitary  

condition at all times. Waste materials should be frequently  

removed from the working area during pl ant operation and  

adequate waste receptacles should be provided. Detergents  
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and disinfectants employed should be appropriate to the 

purpose and should be so used as to present no hazard to 

public health. 

All equipment should be thoroughly cleaned and disinfection 

should always be carried out before commencement of the day's 

work. The equipment should also be washed thoroughly with 

detergent after the day's work is over. 

Waste materials should be stored in such a manner as not to 

cause nuisance from offensive odors or flies or other vermin. 

They should be removed from the premises at least once daily. 

Immediately after emptying, the receptacles should be 

thoroughly wased out with hot water and detergent and paved 

area used for storage of water receptacles should be thoroughly 

cleaned and disinfected. 

(2) Vermin control. Effective measures should be taken to protect 

against the entrance into the premises and the harborage on the 

premises of insects,, rodents, birds or other vermin. The processing 

halls should be adequately fly-proofed and provided with self-

closing doors. 

Exclusion of domestic animals. Dogs, cats and other domestic 

animals should be excluded from areas from where the product is 

processed or stored. 

Personnel health. Pl ant management should advise personnel that 

any person afflicted with infected wounds, sores, or any illness, 

notably diarrhoea, should immediately report to m anagement. The plant 
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management should take care to ensure that no person, 
while known 

to be affected with a disease capable of 
being transmitted 

through food, or known to be a carrier of such disease, 
or while 

afflicted with infected wounds, sores, or any illness, is 

permited to work in any area of a food plant in a 
capacity in 

which there is a likelihood of such person contaminating product 

or products-contact surfaces with pathogenic organisms. 

(5) Toxic substances.  All rodenticides, fumigants, 
insecticides or 

other toxic substances should be stored in separate locked rooms 

or cabinets and handled only by or under the direct 
supervision 

of personnel with a thorough understanding of the hazards 

involved, including the possibility of contamination of the 

products. 

(6) Personnel hygienic and product handling practices. 

(a) All persons working in the plant should maintain a high 

degree of personal cleanliness while on duty. Clothing, 

including suitable headdress should be appropriate to the 

duties being performed and should be kept clean. 

(b)' Hands should be washed as often as necessary to conform to 

hygienic operating practices. 

t(c) Spitting, eating and the use of tobacco or 
chewing gum 

should be prohibited in the product handling areas. 

(d) All necessary precautions should be taken to prevent the 

contamination of the product with any foreign substances. 
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fe) Minor cuts and abrasions on the hands should be 

appropriately treated and covered with a suitable 

water-proof dressing., Adequate first aid facilities 

should be provided to meet these contingencies so that 

there is no contamination of the product. 

(f) Gloves used in product handling should be maintained in a 

sound, clean and sanitary condition. Gloves should be 

made of an  impermeable material. 

Drainage. There should be adequate drainage facilities for carrying 

away water used in the plant premises and to discharge it into a 

channel at least ,3 metres from the plant. The drainage system 

inside the premises should be properly covered. The sewage . from 

the toilet should be disposed of In such manner that it cannot 

contaminate the water supply to the plant. Water, including waste 

or rainwater, should not be allowed to accumulate inside the 

premises. 

Floor. The  floor of the plant should be smooth and cemented and 

should be sloping so that the water always runs into the drain. 

Operating Practice and Production Requirements  

(1) Raw-material handling. 

(a) Acceptance criteria. The raw material should not be accepted 

by the plant if known to contain decomposed, toxic or 

extraneous matter which will not be removed to acceptable 

levels by normal plant procedures of sorting or preparation. 
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Storage. Raw materials stored in the plant premises should 

be maintained under conditions that will protect them 

against contamination and infestation and minimize 

deterioration. 

Water. Water used should be from such a source or suitably 

treated as not to constitute a public health hazard and 

should be used only by permission of the official agency 

having jurisdiction. 

Inspection and sorting. Prior to introduction into the processing 

line or at a convenient point within it, the raw materials should 

be inspected, sorted or culled as required to remove unfit materials. 

Such operation should be carried out in a clean and sanitary 

manner. Only clean sound materials should be used in further 

processing. 

Washing or other preparation. Raw materials should be washed as 

needed to remove any contamination. Water used for washing and 

rinsing should be of potable quality. Water used for such 

purpose should not be re-circulated unless suitably treated to 

maintain in a condition as will not constitute a public health 

hazard. 

Preparation and processing. 

(a) Preparation. The live frogs should be put into 10% solution 

of common salt for 10 minutes. By treatment in brine 

solution the live frogs become almost completely paralyzed 

and thus are relieved from pain during cutting. When the 

frogs are completely paralyzed, the hind legs should be cut 
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at the abdomen not more than 2.5 cm above the waist. 

Immediately after cutting, the legs should be deskinned 

and put into 5% chilled brine for proper bleeding and to 

prevent clotting of blood inside. The deskinned legs 

should be washed and further cleaned by trimming of the 

claws. Hanging pieces of flesh should also be removed 

The dressed material should be washed (3-4 times) in 

chilled potable water to remove bacteria coming from broken 

viscera or from contamination during cutting or h andling 
and preserved in sufficient quantity of ice until it is 

further processed. 

Grading.  The material should be given a final wash in clean 

water and graded in different sizes on the basis of count 

per kg. The legs should be either wrapped individually in 

polyethylene film or other suitable covering. 

Freezing, The material should be quick frozen at or below 

-40°C. in the minimum possible time. Bruised, squeezed or 

broken legs should not be used for freezin 	Th 

may also be frozen in blocks. The frozen material should be 

shifted immediately to the cold storage, the temperature of 

which should not exceed -18°C. 

(5) Packing of finished products. 

(a) Materials. Packaging materials should b e  stored in a. clean 
and sanitary manner and should not transmit to the product 

objectionable substances beyond limits acceptable to the 

official agency having jurisdiction and should provide 

appropriate protection from contamination. 
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(b) Techniques. Packaging should be done under conditions that  

preclude the introduction of contamination into the product.  

(6) Storage of finished products. The following provisions should 
 

apply, where the product is placed in chilling room and cold  

storage:  

The product should be stored under such conditions as will  

preclude the contamination with, or growth of pathogenic or  

toxigenic microorganisms or infestation and protect against 
 

deterioration of the product or of the containers. Special  

care should be taken to ensure that the air circulation in  

between the stacked product is proper and adequate;  

Entry should be restricted to personnel necessary to carry  

out operations efficiently;  

Doors should not be left open for extended periods and should  

be closed immediately after use;  

No chilling room and cold storage should be loaded beyond its 
 

designed capacity;  

If no automatic device is installed, temperatures should be  

read at regular intervals and the readings recorded in a 
 

log book.  

(7) Transport of finished products. The finished products should be 
 

transported under such conditions as will preclude the contamina-

tion with, or growth of pathogenic or toxigenic microorganisms or 
 

infestation and protect against deterioration of the product or of 
 

the containers.  

~. 
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E. Sanitation Control Programme  

It is desirable that each pl ant in its own interest designate a single 

individual, whose duties are preferably divorced from production, to 

be held responsible for the cleanliness of the plant. His staff 

should be a permanent part of the organization and should be well 

trained in the use of special cleaning tools, methods of disassembling 

equipment for cleaning, and in the significance of contamination and 

the hazards involved. Critical areas, equipment and materials should 

be designated for specific attention as part of a perm anent sanitation 

schedule. 

F. Laboratory Control Procedures  

In addition to any control by the official agency having jurisdiction, 

it is desirable that each pl ant in its own interest should have access 

to laboratory control of the sanitary quality of the product processed. 

Such control should reject all products that are unfit for human 

consumption. Analytical procedures used should follow recognized or 

standard methods in order that the results may be readily interpreted. 

SECTION V - END PRODUCT SPECIFICATION 

To the extent possible in good manufacturing practice the froglegs 

should be free from objectionable matter. 
s  

The products should comply with the requirements set forth by the 

Codex Alimentarius Commission Committees on Pesticide Residues and 

Food Additives contained in permitted lists or relev ant Codex 

commodity standards. 
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The froglegs should be completely free from skin and any foreign 

matter. They should be well-trimmed, should be reasonably free from 

blood clots and should not have black discoloration due to spoilage. 

The froglegs should not show any signs of spoilage and should not 

have any off-odor when thawed and they should have a soft and firm 

texture. 

When tested by appropriate methods of sampling and analysis, the frozen 

froglegs should comply with the following requirements: 

 Total bacterial count at 37 0C, per gram,  maximum  500,000' 

 E. Coli, count per gram, maximum 10 

 Coagulase positive Staphylococcus, count per gram, maximum 100 

 Salmonella or Arizona, per 25 gram analytical units zero 


