
ALINORM 03/13

JOINT FAO/WHO FOOD STANDARDS PROGRAMME
CODEX ALIMENTARIUS COMMISSION

Twenty-fifth Session
Rome, 30 June - 05 July 2003

REPORT OF THE THIRTY-FOURTH SESSION OF THE
CODEX COMMITTEE ON FOOD HYGIENE

Bangkok, Thailand, 8 - 13 October 2001

NOTE: This report includes Codex Circular Letter CL 2001/32-FH



Page ii ALINORM 03/13

CX 4/20.2 CL 2001/32 - FH

TO: Codex Contact Points Interested International Organizations

FROM: Secretary, Codex Alimentarius Commission Joint FAO/WHO Food Standards
Programme FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy

SUBJECT: Distribution of the Report of the Thirty-fourth Session of the Codex Committee
on Food Hygiene (ALINORM 03/13)

The report of the Thirty-fourth Session of the Codex Committee on Food Hygiene (CCFH) is attached.
It will be considered by the Twenty-fifth Session of the Codex Alimentarius Commission, Rome, 2003.

A. MATTERS FOR ADOPTION BY THE CODEX ALIMENTARIUS COMMISSION:

Draft Code of Hygienic Practice for Fresh Fruits and Vegetables at Step 8. (ALINORM 03/13,
Appendix II).  See also paras 19 through 65 of this report.

Governments wishing to propose amendments to or comment on the above matter should do so in
writing in conformity with the Uniform Procedure for the Elaboration of Codex Standards and Related Texts
at Step 8 (Procedural Manual of the Codex Alimentarius Commission, Eleventh Edition, page 23).  Comments
or proposed amendments should be sent to the Secretary, Codex Alimentarius Commission, Joint FAO/WHO
Food Standards Programme, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy preferably by e-mail:
codex@fao.org or fax: +39 (06) 570.54593 before 1 February 2003.

B. MATTERS FOR ADOPTION BY THE 50TH SESSION OF THE EXECUTIVE COMMITTEE:

Proposed Draft Revised Guidelines for the Application of HACCP System at Step 5. (ALINORM 03/13,
Appendix III).  See also paras 137-151 of this report.

Governments and interested international organizations are invited to comment on the above cited
Guidelines and should do so in conformity with the Uniform Procedure for the Elaboration of Codex
Standards and Related Texts at Step 5 (Procedural Manual of the Codex Alimentarius Commission, Eleventh
Edition, page 22).  Comments should be forwarded to Secretary, Codex Alimentarius Commission, Joint
FAO/WHO Food Standards Programme, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy, by fax:
+39 (06) 570.54593 or e-mail: codex@fao.org before 1 March 2002.

C. REQUEST FOR COMMENTS AND INFORMATION:

1. Proposed Draft Guidelines for the Control of Listeria monocytogenes in Foods.  See also paras 89
through 98 of this report.

Governments and interested international organizations are invited to provide their additional comments
on the current document (see Appendix IV of this report).  Comments should be forwarded to Dr Hans Dieter
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Boehm, Head Division Food Hygiene and Food Trade, Federal Ministry of Health, Propsthof 78A, D-53121
Bonn, Germany, fax:  (49) 228-941-4944, e-mail: hans.boehm@bmvg.bund.de with a copy to Secretary,
Codex Alimentarius Commission, Joint FAO/WHO Food Standards Programme, FAO, Viale delle Terme di
Caracalla, 00100 Rome, Italy, by Fax: +39 (06) 570.54593 or E-mail: codex@fao.org before 1 February
2002.

2. Proposed Draft Principles and Guidelines for the Conduct of Microbiological Risk Management
(document CX/FH 01/7).  See also paras 99 through 128 of this report.

While considering the Proposed Draft Principles and Guidelines for the Conduct of Microbiological
Risk Management at Step 4, the Committee agreed to request comments on the document CX/FH 01/7,
especially on Sections 6 - Guidelines for Implementation of Microbiological Risk Management Decisions and
7 – Monitoring and Review.  Comments should be forwarded to Dr Claire Gaudot, Directrice de l’hygiène des
ailments, Ministère de l’agriculture et de la pêche, 251, rue de Vaugirard, 75732 Paris Cedex 15, fax: 0149 55
56 80, e-mail: claire.gaudot@agriculture.gouv.fr with a copy to Secretary, Codex Alimentarius Commission,
Joint FAO/WHO Food Standards Programme, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy, by
fax: +39 (06) 570.54593 or E-mail: Codex@fao.org  before 1 February 2002.

3. Obstacles to the Application of HACCP, particularly in Small and Less Developed Businesses and
Approaches to Overcome Them (Annex II of the document CX/FH 01/10).  See also para. 151 of this report.

While advancing the Proposed Draft Revised Guidelines for the Application of the HACCP System to
Step 5 for provisional adoption, the Committee agreed to request comments on Annex II of the above
document - Obstacles to the Application of HACCP, particularly in Small and Less Developed Businesses
(SLDBs) and Approaches to Overcome Them.  Governments and interested international organizations are
therefore invited to provide their comment on the above subject matter and should do so in writing to Dr Jaap
Jansen, Ministry of Health, Welfare and Sports, P.O. Box 16108, 2500 BC Den Haag, The Netherlands, e-
mail: jaap.jansen@kvw.nl , fax: (31) 70 340 5435, with a copy to Secretary, Codex Alimentarius Commission,
Joint FAO/WHO Food Standards Programme, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy (fax:
+39 (06) 570.54593 or e-mail: codex@fao.org ) before 1 February 2002.
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SUMMARY AND CONCLUSIONS
The Thirty-fourth Session of the Codex Committee on Food Hygiene reached the following
conclusions:

MATTERS FOR ADOPTION BY THE 25TH SESSION OF THE CODEX ALIMENTARIUS
COMMISSION:
- The Committee agreed to advance the Draft Code of Hygienic Practice for Fresh Fruits and
Vegetables for adoption at Step 8, ALINORM 03/13, (paras 19-65 and Appendix II).

MATTERS FOR CONSIDERATION BY THE 50TH SESSION OF THE EXECUTIVE COMMITTEE:

1. Adoption of texts at Step 5

- Proposed Draft Revised Guidelines for the Application of HACCP System at Step 5, ALINORM
03/13, Appendix III (paras 137-151).

2. The following new work is proposed on:

- Proposed Draft Guidelines for the Validation of Food Hygiene Control Measures (paras 167).

3. Antimicrobial resistance

The Committee generally supported the conclusions of the Executive Committee, especially as
related to convening a multidisciplinary expert consultation to address antimicrobial resistance.  It
noted that regardless of whether or not an Ad Hoc Task Force was established, a comprehensive
and multidisciplinary approach to these risk assessments would be required.  The Committee
agreed  that the emergence of pathogen-specific antimicrobial resistance such as fluoroquinolone-
resistant Campylobacter in poultry be examined as data are available for future risk assessments
(paras 159 - 162).

OTHER MATTERS :

The Committee:

- Requested FAO and WHO to convene an expert consultation to assist the Committee to integrate
risk assessment results in the development of standards and related texts (para. 83);

- Suggested that the Joint FAO/WHO Expert Consultations on Microbiological Risk Assessment be
given permanent status in order to further enhance the risk assessment work of FAO and WHO and
to support the risk management work of this Committee (para. 87);

- Stressed the need for FAO and WHO to provide assistance to developing countries to strengthen
their technical capabilities for the application of risk assessment and address the need for risk
assessors (para. 88);

- Recommended that the results of the ad hoc Expert Consultations on risk assessment of Listeria
monocytogenes in ready to eat foods and Salmonella  enteritidis in eggs be used in
developing/revising the relevant Codex documents and suggested that the report of the Expert
Consultation on Salmonella  spp. in poultry be considered by the Committee on Meat and Poultry
Hygiene in the context of their work related to the elaboration of codes of hygienic practice (paras
72-74);

- Agreed to prepare discussion papers in order to develop risk management strategies for
Campylobacter spp. in poultry and Vibrio spp. in fish and shellfish with a view towards defining
specific questions to be addressed in risk assessments, and to prepare a risk profile for
enterohemorrhagic Escherichia coli in commodities of concern (paras 76-79);

- Decided to discontinue for the time being the consideration of the Proposed Draft Guidelines for
the Hygienic Reuse of Processing Water in Food Plants and of the Discussion paper on the
Proposed Draft Guidelines for Evaluating Objectionable Matter in Food, in view of its heavy
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workload, with the understanding that this decision would be reviewed at its 36th Session (paras
135-136 and 168-169);

MATTERS OF INTEREST TO OTHER COMMITTEES:

CODEX COMMITTEE ON GENERAL PRINCIPLES (CCGP)

Risk Analysis and Hazard Analysis

The Committee clarified the differences between “Risk Analysis” and “Hazard Analysis”, and
attached the document to the report as Appendix V, with the understanding that it be forwarded to
the Committee on General Principles as requested by the Executive Committee1 (para. 8).

CODEX COMMITTEE FOR FISH AND FISHERY PRODUCTS (CCFFP)

Hygiene Provisions of the Codex Code of Practice for Fish and Fishery Product

The Committee generally endorsed the food hygiene provisions of the Code of Practice for Fish
and Fishery Products, however since some parts of the above Code were at different stages of
development, requested the Committee on Fish and Fishery to forward such provisions to the
Committee of Food Hygiene once the above Code had been adopted in its entirety at Step 5 (paras
14-18).

FAO/WHO REGIONAL COORDINATING COMMITTEE FOR LATIN AMERICA AND
THE CARIBBEAN (CCLAC)

Guidelines for the Obtaining Data of Interest for Microbiological Risk Assessment
(ALINORM 01/36, paras 33-37)

The Committee suggested that this paper be forwarded to FAO and WHO for their consideration.
The Representative from FAO informed the Committee that an expert consultation would be
convened in November to address the issue of surveillance data and its use in risk assessment (para
85).

                                                
1 CX/EXEC 00/47/7.
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REPORT OF THE THIRTY-FOURTH SESSION OF THE COMMITTEE ON FOOD
HYGIENE

INTRODUCTION
 1. The Codex Committee on Food Hygiene (CCFH) held its Thirty-fourth Session in Bangkok, Thailand

from 8 to 13 October 2001, at the kind invitation of the Government of the United States of America in
cooperation with the Government of the Kingdom of Thailand.  Dr Kaye Wachsmuth, Deputy Administrator,
Office of Public Health and Science, Food Safety and Inspection Service, United States Department of
Agriculture, chaired the meeting.  The Session was attended by 191- participants from fourty four Member
countries, one Observer country and ten- international governmental and non-governmental organizations
including UN agencies.  A complete list of participants is given in Appendix I to this report.

OPENING OF THE SESSION

 2. Dr Kaye Wachsmuth thanked the Government of Kingdom of Thailand for its efforts in hosting
the meeting, and invited the following persons to provide welcoming remarks :

• Mr Cherdpong Siriwit, Secretary-General, TISI

• Dr Edward Scarbrough, U.S. Manager for Codex

• Dr R.B.Singh, Representative of FAO

• Dr Jorgen Schlundt, Representative of WHO

• Dr Jeronimas Maskeliunas, Codex Secretariat

• H.E. Richard E. Hechlinger, U.S. Ambassador to the Kingdom of Thailand

 3. These officials noted that this was the first time the Codex Committee on Food Hygiene was held in
the Region of Asia.  The Committee noted that this decision was taken in part as a result of the
Commissions’ efforts to promote the maximum participation of all Codex Member governments in its
activities by holding Codex sessions in various countries and regions of the world.

 4. The Session was officially opened by Mr Manu Leopairote, Permanent Secretary of the Thai Ministry
of Industry, who welcomed all the participants to the meeting.  Mr Leopairote stressed the importance of
Codex work to ensure consumers’ health and the facilitation of international trade in foods and in this regard,
noted the Committees efforts in developing guidelines and recommendations for the management of
microbiological risks.  He also pointed out that Codex texts were the main reference points related to food
safety under the World Trade Organization Agreement on the Application of Sanitary and Phytosanitary
Measures.  He wished all participants the utmost success in their deliberations as well as an enjoyable and
pleasant stay in Bangkok.

ADOPTION OF THE AGENDA (AGENDA ITEM 1)2

 5. The Committee adopted the Provisional Agenda as the Agenda for the Session.  The Committee
agreed to consider the Brazilian document concerning obtaining data from developing countries under
Agenda Item 5.

MATTERS REFERRED BY THE CODEX ALIMENTARIUS COMMISSION AND/OR
OTHER CODEX COMMITTEES (AGENDA ITEM 2)3

 6. The Committee noted matters arising from the 24th Session of the Codex Alimentarius
Commission and the 48th and 49th sessions of the Executive Committee, as follows:

                                                
2 CX/FH 01/1, CX/FH 01/1-ADD 1.
3 CX/FH 01/2; CX/FH 01/2-Add.1; CRD 10 (Extract from the 49th Session of the CCEXEC).  This and other
CRDs are available at the request from the Codex Secretariat.
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Antimicrobial resistant bacteria in food

 7. Due to the relevance of the subject matter to its work, the Committee decided to consider it under
Agenda Item 12 (Antimicrobial Resistant Bacteria in Food).

Risk Analysis – Hazard Analysis

 8. Following the request of the 47th Session of the Executive Committee4 to clarify the differences
between Risk Analysis and Hazard Analysis, the Committee amended the second paragraph of the
subsection on Hazard Analysis in document CX/FH 01/2-Add.1 and agreed to attach the document to
the report as Appendix V, with the understanding that it be forwarded to the Committee on General
Principles, as requested by the Executive Committee.

Draft Medium-Term Plan (MTP) 2003-2007 and the Chairperson’s Action Plan

 9. The Committee noted that objectives of the MTP contained in CL 2001/26-EXEC sufficiently
covered working areas and activities for the CCFH and encouraged member governments and interested
international organizations to provide their individual comments to the MTP by 30 November 2001 as
directed in the above Circular Letter.

Code of Hygienic Practice for the Transport of Food in Bulk and Semi-Packed Foods

 10. In response to the request of the 24th Session of the CAC that the Committee evaluate the deletion of
the provision regarding food transported directly from the field to the market in Section 2.1 of the above
code, the Committee accepted the clarification provided by the Delegation of the Netherlands that deletion of
the above provision would not have implications since it was only one of examples in relation to foods
moving into international trade and therefore no further action in this regard was necessary.

Review of the Codex Alimentarius Work Programme

 11. The Representative of WHO informed the Committee that in order to meet growing demands of
the Member countries and due to the increased workload, the matter had been considered at the last
Executive Committee meeting and that FAO and WHO had agreed to the need for a comprehensive
review of the Codex programme, including the scope of Codex activities.

Traceability

 12. In addressing traceability, the 49th Session of the Executive Committee agreed that the subject
would be considered by relevant Codex Committees, including the CCFH, as they deemed appropriate
within their terms of reference.  The Delegation of Canada noted that traceability would have
implications to the work of the CCFH and therefore the Committee decided to consider this issue under
Agenda Item 15.

Guidelines for Obtaining Data of Interest for Microbiological Risk Assessment

 13. The Committee agreed to consider the subject of obtaining data of interest for microbiological
risk assessment arising from the FAO/WHO Regional Coordinating Committee for Latin America and
the Caribbean (ALINORM 01/36, paras 33-37) under Agenda Item 5.

                                                
4 CX/EXEC 00/47/7.
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ENDORSEMENT OF HYGIENE PROVISIONS IN CODEX STANDARDS AND CODES
OF PRACTICE: PROPOSED DRAFT CODEX CODE OF PRACTICE FOR FISH AND
FISHERY PRODUCTS (AGENDA ITEM 3)5

 14. In accordance with the provisions of the Codex Alimentarius Commission Procedural Manual
and in consideration of the terms of reference of the Codex Committee on Food Hygiene, the Committee
was invited to endorse the hygiene provisions of the proposed draft Codex Code of Practice for Fish and
Fishery Products.

 15. The Committee noted the difficulty in endorsing the hygiene provisions of the Code at the current
meeting as various sections of the Code applicable to these provisions were at different steps of the Codex
procedure.  It was suggested that the endorsement of the hygiene provisions should await the Step 5 adoption
of the Code in its entirety before considering the hygiene provisions for endorsement, especially since further
modifications of the Code might have potential implications for these provisions.

 16. The Delegation of Norway, as representative of the host government responsible for the Codex
Committee on Fish and Fishery Products (CCFFP), indicated that the written comments addressing the
hygiene provisions could be forwarded to the CCFFP for incorporation into the proposed draft Code but
suggested that the Committee might wish to endorse these provisions generally.  The Delegation  noted that
the written comment submitted by Finland concerning the traceability of products to the catch area had
already been extensively discussed by the CCFFP and that this requirement was not incorporated into the
Code as such a measure was impractical and difficult to control.  However, the Committee also noted that
this concept was important in the context of the Code since the catch area could be within contaminated
waters or from areas where regulations concerning the use of veterinary drugs could differ from other areas.
It was also noted that use of the terms fish and shellfish within the Code should be further clarified for
consistency and to avoid potential confusion among the users of the Code.

 17. Some delegations were of the view that the concept of defect action points, which applied to quality
aspects, and critical control points, which applied to safety aspects, might be clearly differentiated within the
Code for example through the use of a separate annex applicable to defect action points only in order to
avoid potential confusion between these concepts.

Status of the Endorsement of the Hygiene Provision of the Codex Code of Practice for Fish and
Fishery Products

 18. The Committee agreed to generally endorse the food hygiene provisions of the Codex Code of
Practice for Fish and Fishery Products.  It however requested the CCFFP to forward such provisions to the
Committee for reconsideration once the Code had been preliminarily adopted in its entirety at Step 5.  It also
agreed to forward the above discussion as well as written comments submitted to the CCFFP for their
consideration.

DRAFT CODE OF HYGIENIC PRACTICE FOR THE PRIMARY PRODUCTION AND
PACKAGING OF FRESH FRUITS AND VEGETABLES (AGENDA ITEM 4)6

 19. The Committee recalled that at its thirty-third Session, in view of the many links between them,
the Draft Code for Primary Production, Harvesting and Packaging of Fresh Fruits and Vegetables and its
Annex on Sprout Production had been merged with the Draft Code for Pre-Cut Fruits and Vegetables.

 20. The Delegation of Canada, which led the Drafting Group, stated that this amalgamation was expected
to provide a general framework of recommendations that allowed for sufficient flexibility for the prevention
and control of contamination of fresh fruits and vegetables.

                                                
5 Proposed Draft Code of Practice for Fish and Fishery Products (ALINORM 01/18, Appendix V) and comments
submitted in response to CL 2001/15 on the Hygiene Provisions of the Proposed Draft Code of Practice from Canada,
Finland, New Zealand, South Africa, USA (CX/FH 01/3) and Mexico (CRD 1).
6 ALINORM 01/13A; CX/FH 01/4 (comments of Argentina, Canada, the United States of America and the
European Community); CRD 2 (comments of Costa Rica); CRD 12 (comments of Brazil); CRD 14 (comments of
Thailand).
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 21. The Committee reviewed the draft code section by section and made the following major changes
based on the discussions summarized as follows.  Other changes made were predominantly of editorial
nature due to the combining of the codes as shown in Appendix II.

 22. The Committee decided to change the title of the combined codes to “Draft Code of Hygienic
Practice for Fresh Fruits and Vegetables” and rearranged the order of the two Annexes on Pre-Cut Fruits and
Vegetables and Sprout Production.

Section 2.1 Scope

 23. The Committee amended the second paragraph to make necessary reference to the Annex on Pre-
Cut Fruits and Vegetables.  The Committee noted the comments submitted in writing by the Delegation
of Costa Rica to include physical and chemical hazards at the end of the first paragraph.  The word
“wholesale” was inserted in the third paragraph.

Section 2.2 Use

 24. The section was amended to include a reference to the Annex on Pre-Cut Fruits and Vegetables.

Section 2.3 Definitions

 25. The Committee corrected the Spanish version of the text to use “cultivo”.

 26. The Committee agreed to amend the definition of “Agricultural worker “ to clarify the activities
undertaken because “packing” did not always take place in the field as stipulated in the definition of
“Packing”.

 27. The definitions of “Biosolids,” and  “Cultivation” were amended.  The term “ Microbial hazards”
was replaced by “Hazard” to cover not only biological but also chemical and physical agents as potential
causes of foodborne illness.

 28. The Committee deleted the definitions on water in square brackets and changed the subheading of
this part to “ Types of Water”.

 29. The Committee had an extensive debate on the definition of “Antimicrobial agents”(used in 3.2.1.4
Agricultural chemicals) and decided to use the definition by WHO7.  Regarding the questions raised by
several delegations on which substances would be specifically included as “Antimicrobial agents”, the
Representative of WHO clarified that if Member States considered certain substances inappropriate to be
included as antimicrobial agents, that could be debated and reviewed but it was not appropriate to change the
WHO definition itself.

Section 3 Primary Production

 30. The word “good” was added to the last sentence of the first paragraph.

 31. The Delegation of Thailand emphasized that it was important to include a reference on water supply
sources from different geographical areas such as the tropics where the water obtained through the tropical
rain forests was cloudy and could contain large quantities of organic substances.  The Committee therefore
agreed to amend the first sentence, inserting the words “and diverse geographical” between “climate” and
“conditions” to reflect this concern.

 32. In Section 3.1, Environmental Hygiene, the first bullet, the Delegation of India sought clarification on
whether “previous usage” was limited to the “immediate previous usage” as in the case of India land was
often re-used by small farms for which records were difficult to obtain.  The Committee noted that
“immediate previous usage” could also be included and noted that in any case the provisions of this section
were applied “where possible”.

                                                
7 WHO Global Principles for the Containment of Antimicrobial Resistance in Animals Intended for Food , June
2000 (WHO/CDS/CSR/APH/2000.4) : “Antimicrobial agent” is defined as “Any substance of natural, synthetic or
semi-synthetic origin which at low concentrations kills or inhibits the growth of micro-organisms but causes little or no
host damage.”
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 33. In the second bullet, the Committee discussed whether to modify the last sentence to make the
requirement more practical by adding to it that “precaution should be taken to prevent access of domestic and
wild animal to the fresh fruits and vegetables growing area during growing and harvesting season” as
suggested by some delegations.  However, the Committee concluded that there was a difference for this need
depending on the pathogen, and the phrase “Where possible” at the beginning of the second paragraph
preceding the bullets provided flexibility.  The Representative of FAO drew attention to the fact that in some
countries it was difficult to keep wild animals out of the cultivation areas.  The word “risk” was changed to
“likelihood”.  The third bullet was amended to insert the term “leaching” between “leaking” and “or
overflowing”.

 34. In Section 3.2.1.1, the Committee discussed whether the term “contamination” in the Spanish version
only included microbes or also included chemicals.  It discussed whether the term “hazard” was more
appropriate than “risk” in this case in the Spanish version.  The Committee agreed to include the definition of
“contaminant” and retained the original text.  The last sentence of the second bullet was amended to replace
“sufficient” with “suitable”.

 35. In Section 3.2.1.1.1, the specific examples between round brackets in the first paragraph before the
bullets were deleted in order to avoid making it too restrictive.  In the first bullet of this section and in
Section 3.2.1.1.3, the example of “sprinkler” in brackets was replaced by “sprayers”.

 36. In Section 3.2.1.2, Manure, Biosolids and Other Natural Fertilizers, the provision of the third bullet
was amended to provide more flexibility.

 37. Section 3.2.1.3, Soil, was reworded for clarification.

 38. In Section 3.2.1.4 Agricultural Chemicals, the Committee inserted a new bullet by separating the last
two sentences in the first bullet concerning the provision on the use of antimicrobial agents from the first part
of the bullet in order to strengthen the basic concept that they should not be used unless unavoidable.

 39. In the seventh bullet, third line, the words “living areas” and “the inhabitants of the area” were
inserted.

 40. In Section 3.2.2.2 Water Supply, in the paragraph and first two bullets, the words “or clean” were
inserted after the term “potable”.

 41. In Section 3.2.2.3 Drainage and Waste Disposal, the second sentence was amended to replace “risk
of contaminating” with “potential for contaminating of”.

 42. In Section 3.2.3 Personnel Health, Hygiene and Sanitary Facilities, the Committee discussed whether
or not indirect contacts with fresh fruits and vegetables during or after harvesting needed to be referred to.
Some delegations were of the opinion that contamination was likely only through direct contact.  The
Committee agreed that the provision would be aligned with that of the Recommended international Code of
Practice General Principles of Food Hygiene that uses the term “those who come directly or indirectly into
contact with food” and the sentence was amended accordingly.  In Section 3.2.3.1, the first two lines and the
first bullet were amended.

 43. In Section 3.2.3.4 Personal Behaviour, the term “fresh” after the phrase “unprotected fresh fruits and
vegetables” was deleted.

 44. In Section 3.3.1 Prevention of Cross-Contamination , in the first paragraph, last sentence, “risk” was
substituted by “possibility”.  The bullets were simplified to make them more readable.

 45. In Section 3.3.2 Storage and Transport from the Field to the Packing, the bullets were amended for
clarity.

Section 5.8 Recall Procedures and Traceback

 46. The Committee had an exchange of views on whether the use of the term “traceback” was
appropriate in this context.  While some delegations voiced their concern over its use in view of the
ongoing discussions on “traceability” within Codex, others were of the view that “traceback” was an
important component of the operation which did not necessarily lead to recalls.  As a compromise, the
term “traceback” was deleted from the title and consequential amendments were made to other sections
of the text.  Editorial changes were made to the first bullet.
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Section 10 Training

 47. Section 10.1, Awareness and Responsibilities, a new sentence was added to increase clarity of the
aim of the provision.  In Section 10.2 ”Training Programmes,” the fourth bullet was amended.

PROPOSED DRAFT ANNEX FOR SPROUT PRODUCTION
 48. The Table of Contents was amended for consistency with the other texts in the code.

Introduction

 49. In the second paragraph third sentence, the term “field planting” was replaced by “forage or
animal grazing” and the underlining was removed.

Section 1 Objectives

 50. Editorial changes were made.

Section 2 Scope, Use and Definition

 51. Section 2.1 Scope and Use was rearranged to form two separate sections, 2.1 Scope and 2.2 Use.

Section 3.2 Hygienic Production of Seeds

 52. The Committee agreed to use the terminology “production of spouts for human consumption” in
place of “sprout production” and replaced this terminology throughout the text to ensure consistency.
The words “wild or domestic” were inserted before animals.

Section 3.3 Handling, Storage and Transport

 53. The first paragraph was reworded.

Section 3.6 Tracebacks and Recalls

 54. The title of this section was amended  in order to ensure consistency with the main body of the
code, and the bullets were amended for clarity as indicated in the Appendix.

Section 4.2.Establishment for Sprout Production

 55. In Section 4.2.1 Design and Layout, the Committee discussed whether the term “disinfection”
included antimicrobial agents referred to in Section 3.2.1.4 Agricultural Chemicals of the code.  Some
delegations particularly raised the question of whether proprionic acids and lactic acids and active
chlorides were considered as antimicrobial agents in this context.  The Committee noted that it was
necessary to differentiate between the use of antimicrobial agents and disinfection and agreed that the
definition of “disinfectant” in the General Principles of Food Hygiene was applicable to
microorganimisms in the environment and thereby applicable to surface treatments of facilities,
establishments and equipment for sprout production but not to sprouts themselves.  The Committee
decided to adhere to the WHO’s definition of antimicrobial agents where relevant.

 56. Regarding disinfection/decontamination the Committee decided that the term
“decontamination”includes more than microbiological decontamination, therefore the text was revised to use
the expresion “microbiological decontamination” instead of “disinfection” with respect to seeds.

Section 5.2.2.1 Water Use during Sprout Production

 57. In the last sentence, the word “preferably” was inserted.  After some debate the phrase “or at
least clean water” was retained and the same was done for Section 5.2.2.5 Pre-Germination Soak  to
ensure consistency.
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Section 5.2.2.3 Seed Disinfection

 58. A new bullet was added at the beginning of the section.  The second sentence was amended and
the use of lactic acid bacteria was cited as an example of “other options”.

Section 5.2.2.8 Final Rinse and Cooking

 59. The third bullet was modified as indicated in Appendix II.

Section 5.2.3.2 Testing Irrigation Water and/or Sprouts

 60. The title of the section was amended to insert “of sprouts and/or spent” after “Testing”.  In the first
paragraph second sentence, the word “disinfection” was inserted for clarity.

PROPOSED DRAFT ANNEX FOR READY-TO-EAT FRESH PRE-CUT FRUITS AND
VEGETABLES
 61. In order to harmonize terminology with the main texts and the other Annex, the Committee reworded

the introduction to better reflect the content of the Annex.

Section 4.4.2 Drainage and Waste Disposal

 62. The phrase “so it does not become a source of product contamination” was added to the end of
the last sentence to reinforce the provision.

Section 5.2.2.1 Receipt and Inspection of Raw Materials

 63. The section was divided into two:  “Receipt and Inspection of Raw Material” and “Preparation of
Raw Material Before processing” with the texts presented in the Appendix.

Section 5.2.2.5 Washing After Cutting, Shredding and Similar Pre-Cut Processes

 64. A bullet was added between the first and the second bullets and the last bullet was amended to
stress the importance of this step.  In the last bullet, the words “may be” were replaced by “is”.

Status of the Draft Code of Hygienic Practice for Fresh Fruits and Vegetables

 65. The Committee agreed to advance the above Draft Code to the 25th Session of the Codex
Alimentarius Commission for adoption at Step 8 (see Appendix II).

REPORTS OF THE AD HOC EXPERT CONSULTATIONS ON RISK ASSESSMENT OF
MICROBIOLOGICAL HAZARDS IN FOOD AND RELATED MATTERS (AGENDA ITEM
5)8

Introduction

 66. The Representatives of FAO and WHO informed the Committee of progress made to date under
the various initiatives jointly undertaken by the organizations on the risk assessment of microbiological
hazards in foods, which were implemented in part in response to the request of the 32nd CCFH
(ALINORM 01/13). In the past two years, FAO and WHO had undertaken risk assessments on Listeria
monocytogenes in ready-to-eat foods, Salmonella  Enteritidis in eggs and Salmonella  spp. in broiler
chickens. New work on Campylobacter spp. in poultry and Vibrio spp. in seafood was also initiated in
2001.  The Committee was also informed of an information session held immediately prior to the

                                                
8 Report of the Ad Hoc Expert Consultations on Risk Assessment of Microbiological Hazards in Foods (CX/FH
01/5), Proposal for a Process by Which the Codex Committee on Food Hygiene Could Undertake its Work in
Microbiological Risk Assessment/Risk Management (CX/FH 01/5-Add.2), Note Submitted by FAO and WHO (CX/FH
01/5-Add. 3), comments submitted by Malaysia, Uruguay (CRD 7) and Brazil (CRD 12).
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current Session of the CCFH which discussed the results of these risk assessments as well as the process
of interaction between risk assessors and risk managers.

 67. The FAO and WHO Representatives outlined the lessons learned to date, including the need to take a
multidisciplinary approach to risk assessment; the importance of clearly defining the scope of a risk
assessment; the need for interaction between the risk assessors and the risk managers; the difficulty in
generating global risk estimates; the possibility of generating risk assessment tools that can be used in the
evaluation of risk management options; and, the identification of data gaps and research areas.

 68. The Committee agreed that there was a need to clearly define the Scope of risk assessment through
the development of risk profiles, to provide for interaction between risk assessors and risk managers, and to
consider how the risk assessments could be used in the risk management activities of the Committee, and
agreed to establish drafting groups as appropriate, and to consider the issue further (see also paras 73, 77, 78,
97).  Some delegations mentioned that it was not always necessary to have a full risk assessment before risk
management actions are taken

 69. The Representatives of FAO and WHO thanked those Member Governments that had supported them
in these activities and expressed the need for countries to continue to provide resources to sustain the risk
assessment work.  The Committee expressed its appreciation to FAO, WHO and the risk assessment groups
for their excellent work and in view of the various initiatives undertaken in the area of risk assessment,
discussed the results of the consultations and other related matters as follows:

Risk Assessments on Salmonella and Listeria

 70. The Committee was informed that a summary of the progress to date  of the risk assessments on
Listeria and Salmonella  were available in the Report of the Joint FAO/WHO Expert Consultation on Risk
Assessment of Microbiological Hazards in Foods: Risk Characterization of Salmonella spp. in Eggs and
Broiler Chickens and Listeria monocytogenes in Ready-to-Eat Foods (Rome, 30 April  - 4 May 2001).  It
was noted that the risk assessors were finalizing these risk assessments for publication by FAO and WHO
following peer review.

 71. In considering the Consultation responses to the questions posed by the Committee, it was firstly
noted that the lack of data in some areas and the incompleteness of the risk assessment had prevented
the provision of complete answers. Some concerns were expressed regarding the dose-response model
for Salmonella in that it did not reflect the reality in some countries.  However, it was noted that the
model itself may  not necessarily be problematic and such concerns may be satisfied if additional data
were made available to FAO and WHO  for the risk assessment and in this regard, countries were asked
to submit any relevant data as soon as possible.  It was also noted that the model was unable to
effectively evaluate the risk from pathogenic Salmonella for various susceptible population groups (e.g.,
immunocompromised). For Listeria, the questions regarding the risk when the number of organisms
ranges from absence in 25 g to 1000 cfu per gram has not yet been clearly answered.

 72. The Committee recommended that the results of the risk assessment on Listeria monocytogenes
in ready-to-eat foods be utilized in the further development of the work on the “Proposed Draft
Guidelines for the Control of Listeria monocytogenes in Foods” (see Agenda Item 6).  The Committee
also recommended that the results of the risk assessment on Salmonella Enteritidis in eggs be taken into
consideration in the Proposed Draft Revision of the Code of Hygienic Practice for Egg Products
(CAC/RCP 30-1983, see Agenda Item 11).

 73. It was noted that there was currently no work underway in the Committee on Salmonella spp. in
poultry.  Therefore, in order to better utilize this risk assessment  the Committee agreed that a drafting
group led by Sweden, with the assistance of Australia, Canada, China, Czech Republic, Denmark,
France, Germany, Netherlands, New Zealand, Thailand, USA and the European Commission (CEC),
would develop a Discussion Paper on Risk Management Strategies for Salmonella  spp. in poultry.  The
Committee noted that the discussion paper would be considered at its next Session with a view towards
developing risk management strategies for Salmonella spp. in poultry.
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 74. The Committee also suggested that their discussions on Salmonella spp. in eggs and poultry as
well as the report of the Consultation should be considered by the Codex Committee on Meat and
Poultry Hygiene in the context of their work related to the elaboration of codes of hygienic practice.

Risk Assessment of Campylobacter  and Vibrio

 75. The Committee noted the work completed to date on risk assessments of Campylobacter spp. in
broiler chickens and Vibrio  spp. in seafood as contained in the Report of the Joint FAO/WHO Expert
Consultation on Risk Assessment of Microbiological Hazards in Foods: Hazard Identification, Exposure
Assessment, and Hazard Characterization of Campylobacter spp. in Broiler Chickens and Vibrio spp. in
Seafood (Geneva, 23 - 27 July 2001).

 76. It was noted that there was no work underway in the Committee on Campylobacter spp. in broiler
chickens or Vibrio  spp. in seafood and therefore, clear guidance regarding the risk management goals for
these pathogen-commodity combinations were needed so that the risk assessments could better serve the
requirements of the CCFH and other parties.

 77. The Committee therefore agreed that a drafting group led by the Netherlands, with the assistance
of Australia, Belgium, Canada, China, Denmark, Finland, Japan, New Zealand, Norway, Philippines,
Thailand, the United Kingdom, the United States and the European Commission (EC), would develop a
Discussion Paper on Risk Management Strategies for Campylobacter spp. in Poultry with a view
towards defining questions to be addressed in the risk assessment.  The Committee also suggested that
their discussions on Campylobacter spp. in poultry as well as the report of the ad hoc Expert
Consultation9 should be considered by the Codex Committee on Meat and Poultry Hygiene in the
context of their work related to the elaboration of codes of hygienic practice.  It was also suggested that
the issue of fluoroquinolon resistant Campylobacter in poultry should be considered by the drafting
group for possible evaluation by risk assessors and in developing risk management strategies (see also
para. 159).

 78. The Committee also agreed that a drafting group led by the United States, with the assistance of
Denmark, Japan, Malaysia, Mozambique and Thailand, would develop a Discussion Paper on Risk
Management Strategies for Vibrio spp. in seafood with a view towards defining specific questions to be
addressed in the risk assessment.  It was suggested that the initial focus would be Vibrio
parahemolyticus in fish and shellfish as these risk assessments are the most advanced.  The
representative of Consumers International advised the Committee to take global public health concerns
into consideration.  The need to continue the work on Vibrio cholerae especially in view of its public
health importance for developing countries.

 79. The Committee stressed that in view of the current ongoing risk assessments being undertaken in
FAO and WHO for these pathogen/commodity combinations, the drafting groups were given the
mandate to formulate specific questions for the risk assessors as soon as possible.  The Working Groups
should also develop  discussion papers  to be circulated for comments  and consideration by the
Committee.  The Committee also suggested that the papers could provide guidance to FAO and WHO in
their continued elaboration of the risk assessment on Vibrio spp. in seafood and Campylobacter spp. in
broiler chickens.  The Committee also requested that countries which already had control programs in
place for the pathogens under consideration to provide this information to the leaders of the drafting
groups as soon as possible.

 80. The Committee also noted the importance of developing well focused risk management questions
to be addressed by the risk assessment, to clearly communicate the desired results, to take the farm-to-
table continuum into account when developing risk management options and to take the needs of global
health concerns for all countries into account.

                                                
9 Hazard identification, exposure assessment and hazard characterization of Campylobacter spp. in broiler
chickens and Vibrio spp. in seafood, WHO Headquarters, Geneva, 23-27 July, 2001.
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Interaction Between Risk Assessors and Risk Managers

 81. A central theme of this discussion was the importance of improving risk communication,
including and in particular interaction between assessors and managers and the need to define the scope
and goals of any risk analysis activity to help frame risk management questions around an understanding
of the outputs required. It was noted that to date the risk management questions put forward by the
Committee had not been subject to the systematic application of a framework for managing risk that was
appropriate to the overall work of CCFH and therefore, this issue needed to be addressed by the
Committee in detail.  The Committee noted that the completion of the Principles and Guidelines for the
Conduct of Microbiological Risk Management would greatly assist the CCFH in the development of
risk management strategies and the utilization of the risk assessment results.

 82. In view of this discussion, the Committee requested the United States to revise its proposal
concerning CCFH work related to risk management (Proposal for a Process by which the Codex Committee
on Food Hygiene Could Undertake its Work in Microbiological Risk Assessment/Risk Management, CX/FH
01/5-Add. 2).  The Committee requested that the paper take account of the risk profile template provided by
FAO and WHO (CX/FH 01/5-Add. 3) and that the process be as simple, short and flexible as possible, and to
skip steps that are not functional as to avoid delay in process in order to meet the different needs of the
Committee.  It was agreed that the paper would be circulated for comments and further consideration at the
35th CCFH and that depending on the outcome of these discussions, might eventually be considered for
inclusion in the Codex Alimentarius Procedural Manual.

 83. In view of the need of the Committee to achieve a better understanding on how to integrate risk
assessment results into the development of standards, guidelines and other management documents, the
Committee requested FAO and WHO to convene an expert consultation to address this point.  The German
Delegation informed the Committee that they would be willing to host and fund this expert consultation in
2002 on the principles and guidelines for incorporating quantitative microbiological risk assessment in the
development of national and international food safety policy as follow-up to the consultation on the
interaction between risk assessors and risk managers that was organized by WHO with the collaboration of
FAO in Kiel in 2000.

 84. In view of the usefulness of the information session held prior to the current session of the CCFH,
FAO and WHO agreed to organize a similar seminar for information /communication purposes prior to the
35th CCFH if resources were available to do so in order to ensure that a two way of information between risk
assessors and risk managers would occur.  It was pointed out that the risk assessment information presented
in the seminar should be an explanation of that which is published literature so that participants could get
clarification on various aspects of the risk assessment.

Guidelines for the Obtaining of Data of Interest for Microbiological Risk Assessment

 85. The Committee agreed that one of the main problems faced in the development of the risk
assessments was the lack of data. Therefore, it was agreed that the paper (CX/FH 01/15) submitted by
Brazil at the current Session on “Guidelines for the Obtaining of Data of Interest for Microbiological
Risk Assessment” was relevant for all countries and not just developing countries. The Chairperson of
the Committee suggested  that this paper be forwarded to FAO and WHO for consideration.  The
Delegation of Brazil requested  that the results of this consideration should be reported to the CCFH in
the form of discussion paper.  The Representative from FAO informed the Committee that an expert
consultation would be convened in November to address the issue of surveillance data and its use in risk
assessment.

Future Work

 86. The Committee confirmed that Enterohemorrhagic Escherichia coli remained as a priority item
of work for the CCFH.  However, several delegations noted that in addition to sprouts and ground beef,
this pathogen was also a concern in other products such as pork.  The Committee therefore agreed that
the United States, with the assistance of Austria, Australia, Canada, China, France, Germany, Japan and
the EC would prepare a risk profile for enterohemorrhagic E. coli including the identification of the
commodities of concern, including sprouts, ground beef and pork.  The Committee also agreed that the
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paper should take account of the recently completed code of Hygienic Practice for Fresh Fruits and
Vegetables as related to sprouts (see Appendix II of this report).

Status of the Joint FAO/WHO ad hoc Expert Consultations

 87. In order to further enhance the risk assessment work being undertaken by FAO and WHO and to
support the risk management work of this Committee and better facilitate risk communication, the
Committee suggested that the Joint FAO/WHO Expert Consultation on Risk Assessment of
Microbiological Hazards in Foods be given permanent status.  However, the delegation from the United
Kingdom found it too early to support this recommendation on the basis that uncertainties remain over
the present utility of the risk assessment outputs to the risk management activities of the Committee.
The delegation indicated that further reflection was necessary on this issue in the light of future
developments, including the outcome of the FAO/WHO review of expert bodies concerning the
quantity, quality and timeliness of scientific advice to Codex.  There was no explicit support for the UK
position in this matter.

Application of Microbiological Risk Assessment by Member Governments

 88. A number of delegations, particularly those from developing countries, expressed their concerns
regarding the lack of expertise in their countries to understand and apply risk assessment.  They stressed
the need for FAO and WHO to provide assistance to countries to strengthen their technical capabilities
for the application of risk assessment and address the emerging need for risk assessors in many
countries.  It was recommended that the network of FAO and WHO Collaboration Centres be
strengthened and expanded to provide regional expertise in risk assessment and risk management, with
the understanding that this would facilitate training and the development of regional  risk analysis
expertise and activities.

PROPOSED DRAFT GUIDELINES FOR THE CONTROL OF LISTERIA
MONOCYTOGENES IN FOODS (AGENDA ITEM 6)10

 89. The 33rd session of the Committee had agreed that Germany, with the assistance of the drafting
group, would prepare a revised version of the proposed draft Guidelines for the Control of Listeria
monocytogenes in Foods on the basis of written comments submitted and the results of the risk
characterization to be finalized by the Joint FAO/WHO Expert Consultation. 11  The 49th Session of the
Executive Committee approved the elaboration of the Guidelines as new work.12

 90. The Delegation of Germany indicated that various aspects of control of L. monocygenes in foods had
been discussed since the 23rd Session of CCFH in 1989.  The Delegation indicated that the outcome of the
FAO/WHO Expert Consultation on Risk Assessment13 was taken into consideration in revising the present
document and that the risk assessment had provided various risk management options for the control of L.
monocytogenes in foods in international trade.  It was suggested that the Expert Consultation could be used
as a pilot study to show how consultation results could be incorporated into the decisions of the Committee.

 91. The Delegation noted that the scope gave guidance for the control of L. monocytogenes in foods
based on the risk assessment and listed a number of risk management options.  It was indicated that although
the risk assessment for L. monocytogenes had demonstrated that, in relation to the likelihood of illness, there
was a negligible difference when consuming foods with levels of L. monocytogenes ranging from 0-1000/g,
the drafting group kept the original proposed level of less than 100 L. monocytogenes per gram at the time of
consumption.  This decision of the drafting group was taken in order to proceed with the elaboration of
control measures, in particular the establishment of microbiological criteria, and highlighted the need for
levels which were appropriate for Codex purposes.

                                                
10 CX/FH 01/6; CRD 7  (comments of ICMSF)
11 ALINORM 01/13A, paras. 111-119.
12 ALINORM 03/3, Appendix III.
13 Report of the Joint FAO/WHO Expert Consultation on Risk Assessment of Microbiological Hazards in Foods.
Rome, 30 April- 4 May 2001.
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 92. The Delegation of United States expressed the view that specific consideration of this document
would be limited until the report of the Joint FAO/WHO Expert Consultation was completed.  The
Delegation of Belgium, speaking on the behalf of the Member States of the European Union present at the
current Session, pointed out that the new annexes should be considered carefully in order to ensure
coherence with the body of the text.

 93. The Observer from the IDF pointed out that more clarification was needed regarding terminology,
including relationship betwee Accepted Levels of Protection (ALOPs), risk management goals,
microbiological criteria and Food Safety Objectives (FSOs) and stressed the need for ensuring consistency
with other texts developed by the Committee.  The Delegation of France emphasized the need for initiating
risk management activity at the primary production level and stressed the need for the Delegation of
Germany to take into account the results of the risk assessment of Listeria monocytogenes in order to
consolidate the microbiological criteria proposed in their document

 94. Other delegations indicated that the risks associated with the establishment of specific limits in foods
had not been estimated by the risk assessors and therefore, they urged caution in interpretation of results and
the establishment of specific numerical microbiological criteriaat this stage.  It was also stated that the
information contained in Annex 2 needed more examples related to milk and that the provisions of the
Annex might be incorporated into the main body of the text.  The Observer of ICMSF pointed out that
further clarification on the scope was necessary; i.e., its application to ready-to-eat or all foods.

 95. While the importance of taking a farm to table approach was highlighted, the report of the
FAO/WHO Expert Consultation on Risk Assessment indicated that the foods most often associated with
human listeriosis were ready-to-eat products that supported growth of L. monocytogenes.

 96. The Delegation of Germany clarified that further integration of the results of the risk assessment into
risk management options was necessary.  However, it was not clear as to how these results might be used in
establishing such options as the risk assessment of L. monocytogenes only addressed ready-to-eat foods.

 97. The Committee expressed its appreciation to the Delegation of Germany and the drafting group for
their valuable work and the progress made on the document.

Status of the Proposed Draft Guidelines for the Control of Listeria monocytogenes  in Foods

 98. Due to the fact that comments on the document were not solicited prior to the current meeting, the
Committee agreed to attach the Guidelines to its report for additional comments to be sent to Germany by 1
February 2002 (see Appendix IV) and revision by Germany with assisstance of its drafting partners Austria,
Canada, Czech Republik, China, Denmark, France, Hungary, Japan, Norway, Phillippines, United Kingdom,
United States, Commission of the European Community and ICMSF on the basis of the comments submitted
and the results of the risk assessment.  It was agreed that the revised Guidelines would be circulated for
additional comments and further consideration at Step 4 at the next Session, including a full discussion on
the scope of the Guidelines.

PROPOSED DRAFT PRINCIPLES AND GUIDELINES FOR THE CONDUCT OF
MICROBIOLOGICAL RISK MANAGEMENT (AGENDA ITEM 7)14

 99. The 33rd session of the CCFH had returned the proposed draft Principles and Guidelines for the
Conduct of Microbiological Risk Management to Step 3 for revision by a drafting group led by France,
with the assistance of Argentina, Australia, Canada, Denmark, Germany, Netherlands, New Zealand,
Norway, Sweden, United Kingdom, United States, Consumers International and ICMSF. 15

 100. In presenting the document, the delegation of France noted that the Guidelines were revised by a
working group held in Paris from 7-8 June 2001 and as instructed by the Committee, took account of
discussions and comments submitted at the 33rd CCFH, comments received in response to CL 2000/37-FH in
regard to food safety objectives and the report of the WHO Expert Consultation on the Interaction Between
Assessors and Managers of Microbiological Hazards (Kiel, Germany, 21-23 March 2000).
                                                
14 CX/FH 01/7 and comments submitted by Argentina, Mexico, New Zealand, United States, Consumers
International, International Federation for Health (CX/FH 01/7-Add. 1); Canada, Malaysia (CRD 4); European
Community (CRD 9), and; Brazil (CRD 12).
15 ALINORM 01/13A, paras. 83-95.
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 101. The Committee discussed the proposed draft Guidelines section by section and agreed to the
following revisions:

General Comments

 102. The delegation of India, in noting discussions concerning Principles of Risk Analysis at the 23rd

Session of the Commission, stated that the Guidelines needed to be further refined so that they more
adequately took account of the economic consequences and the feasibility of risk management options
in developing countries16.  It was also noted that the Guidelines needed to more thoroughly address other
legitimate factors relevant for the health protection of consumers and for the promotion of fair practices
in food trade.

 103. The delegation of Belgium, speaking on behalf of the EU Member States present at the Session, noted
that the concept of food safety objective and their connection to ALR needed further development and
discussion and that other aspects related to the conduct of microbiological risk management should also be
considered in the light of progress in other Codex committees.  The Committee also noted that the drafting
group should take account of the new additions to the terms of reference for the CCFH adopted at the 24th

Session of the Commission, namely, “to suggest and prioritize areas where there is a need for
microbiological risk assessment at the international level and to develop questions to be addressed by the risk
assessors” and “to consider microbiological risk management matters in relation to food hygiene and in
relation to risk assessment of FAO and WHO”.

Section 2 – Definitions

 104. The Committee noted that the term and definition for Acceptable Level of Risk (ALR), which had
been superseded by the term and definition for Appropriate Level of Protection (ALOP), was temporarily
included in the Guidelines for reference purposes only and would be removed from the text prior to its
finalization.  The Committee also agreed to delete the terms Microbiological Hazard and Microbiological
Risk from the list, and incorporated the definitions for these terms as subsets of the definitions for Hazard
and Risk, respectively.  The Committee also agreed to elaborate a definition for the term Risk Manager in a
future revision to the Guidelines, with the understanding that risk management could be undertaken at the
national, regional or international level.

Section 3 – General Principles

 105. The Committee decided to divide Principle 4 into two separate principles addressing risk
assessment and risk assessment policy for clarity and conciseness by indicating, “The establishment of
risk assessment policy is a responsibility of the risk managers.  The objective of risk assessment should
be clearly defined before risk assessment begins” (Principle 4) and “The scientific integrity of the risk
assessment process should maintain the functional separation of risk management and risk assessment,
while ensuring transparent and appropriate interaction between them” (Principle 5).

 106. The Committee agreed in principle that the drafting group should take account of decisions made at
the 24th Session of the Commission in regard to the consideration of precaution and the finalization of criteria
for the consideration of other factors in revising Principles 6 and 8 as well as other relevant sections of the
Guidelines.

 107. The Committee agreed to revise and simplify Principle 9 to state that “Risk managers should ensure
that any control measures that are to be implemented should be feasible, effective and proportionate to the
risks identified” with the understanding that taking account of the economic and technical feasibility and
effectiveness of such control measures would be addressed under Section 5.2.3.

 108. The Committee agreed to revise Principle 10 to read, “Risk management decisions should always be
open to review.”  It further agreed that the remainder of the text should remain as explanatory material in a
new paragraph under Principle 10 to read, “Risk management decisions should be open to review when new

                                                
16 Comment submitted by India on the “Need for Risk Analysis in the Elaboration of Standards and Codex by
Various Codex Committees” (CRD 13).
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information becomes available that substantively alters the conclusions of risk assessment or its associated
degree of uncertainty, or as new risk management options become available.”

 109. The Committee agreed to amend the phrase “public health concern” to “public health risk” in
Principle 12.  The Delegation of United Kingdom suggested that the Drafting Group might consider a
stronger formulation, so that risk management decisions would be reviewed when a risk assessment is
substantially altered.

Section 4 – Involvement of Stakeholders

 110. The delegation of Mexico  expressed the opinion  that the ALOP and FSOs should not
necessarily  reflect the values  of society.  The Committee agreed to modify the 5th bullet of this Section
to state that stakeholders should be involved in various aspects of risk management, as appropriate, for
example: “Identification of the ALOP and establishing FSOs”.

Section 5.1.3 – Risk Profile

 111. The Committee agreed to modify the 5th bullet of this section to indicate that the risk profile
might also describe to what extent populations may be affected.  As the Committee could not reach
agreement on the inclusion of an additional bullet concerning trade impact implications as an example
of a risk profile description, it decided to include this example in square brackets.

Section 5.1.4 – Defining Goals

 112. For consistency with Principle 4 of the Guidelines, the Committee clarified the first sentence of
this Section to indicate that the goals for a microbiological risk management activity should be
identified before a risk assessment begins.

Section 5.1.6 – Commissioning of Microbiological Risk Assessment

 113. In regard to the information required by the risk manager, the Committee agreed that the
assessment may be needed to attain a appropriate level of protection as opposed to a “pre-specified
level of protection with a high level of confidence”.  Decision makers has been changed to risk
managers.

Section 5.1.7 – Consideration of the Process and the Results of the Microbiological Risk
Assessment

 114. The Committee agreed in principle that the Guidelines needed to be examined, in particular at Section
5.1.5, to afford the opportunity for risk managers to resolve differences in risk assessments through a peer
review process and in this regard, the Committee emphasized that this Section should be consistent with the
Principles and Guidelines for the conduct of Microbiological Risk Assessment.  The Committee therefore
modified the 4th bullet of this section to indicate, “The risk assessment should be subject to a peer review.
Any possible differences in the conclusions should be solved by the risk managers, with input from the risk
assessors and stakeholders as appropriate” and left the text in square brackets.

Section 5.1.8 – Regional Considerations

 115. The second bullet of this section was modified to read “Risk management should take into account
the existence of regional differences such as the prevalence of foodborne pathogens in the food chain”.

Section 5.2.1 – Identification of Available Options

 116. The Committee modified the second sentence of paragraph 2 to indicate that microbiological risk
management options assessment is aimed at the option or options that achieve the appropriate as opposed to
chosen level of public health protection.
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Section 5.2.1.1 – Identifying the Acceptable Level of Risk (ALR – refers to ALOP)

 117. The Committee noted that it was not always possible to express an ALOP as a maximum permitted
prevalence of a pathogen in food and therefore, replaced the penultimate sentence in the third paragraph of
this section with the statement, “[Since in some cases it will be impossible to give exact estimates of the
ALOP, an ALOP could also be expressed as an aim of reducing the number of cases in a population
associated with a hazard in food]” in square brackets.

 118. As the Committee could not reach an agreement as to whether or not all factors (e.g., public values,
economic factors) associated with an ALOP/ALR were always scientifically justified, it decided to leave the
4th paragraph of this Section to read, “The ALOP/ALR applies equally to both domestic and imported food.
The ALOP/ALR should be [scientifically justifiable and] clearly conveyed to the exporting country.”
Pending further consideration by the drafting group.

Section 5.2.1.2 – Food Safety Objectives (FSOs)

 119. The Committee supported the concept of FSOs, and noted the importance of clearly defining the term
FSO so that it was understandable and could be used in a transparent and consistent manner.  This was felt to
be especially important as the establishment of different FSOs at different points in the foodchain might
actually introduce barriers to trade.  Although the Committee generally agreed that the FSOs should cover
the entire food production chain could be considered, there was no general agreement  on the appropriate
place for the establishment of FSOs.

 120. In this regard, it was noted by some delegations that  the critical point for the establishment of FSO
was at the point of consumption since this was the stage at which detrimental effects occurred.  However, it
was noted that the establishment of FSO at the point of consumption could be problematic for producers as it
might hold them responsible for issues outside of their control and would be difficult and impractical to
enforce.

 121. Other delegations were of the opinion that microbiological risk management applied at all points of
the food chain and that in the interest in arriving at a logical point of application of FSOs  the most relevant
point of application could be earlier in the food chain including at the level of primary production.

 122. However, it was also recognized that in both cases (paras 118, 119) this would require the
establishment of performance criteria and other criteria at appropriate points of the food chain.

 123. As a temporary compromise solution, the Committee decided that the drafting group should use the
following definition proposed by the ICMSF as a basis for its discussions:

a. Food Safety Objective : The maximum frequency and/or concentration of a
[microbiological] hazard in a food at the time of consumption that provides the
appropriate level of health protection [(ALOP)].

The Committee further recognised that FSOs will need to be used in conjunction with performance criteria to
establish the level of control needed at other points in the food chain.  The Committee also requested the
Drafting Group to draw up on the table expanding the differences and relationship between these terms.

 124. The Committee also confirmed that the bulleted list of considerations to be undertaken when
determining the ALOP/ALR were presented as examples only and were therefore subject to further debate.

Section 5.2.1.3 – Precaution in Risk Management

 125. The Committee decided to include the following text adopted at the 24th Session of the Commission
within the text, with the understanding that this addition as well as the current text would be subject to
further consideration by the drafting group, notably because this text is relevant to Codex activities, while
Risk management principles and Guidelines will have wider application:

a. “When there is evidence that a risk to human health exists but scientific data are
insufficient of incomplete, the Commission should not proceed to elaborate a standard but
should consider elaborating a related text, such as a code of practice, provided that such a
text would be supported by the available scientific evidence.”
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 126. The Committee also directed the drafting group to take account of discussions held at the Codex
Committee on General Principles in this regard, and to consider advice to national governments as well as
recommendations for Codex.  Some delegations proposed to change the title to “Precaution in Risk
Management” from “Precautionary Principle”.

Section 6 – Guidelines for Implementation of Microbiological Risk Management Decisions and
Section 7 – Monitoring and Review

 127. The Committee noted that these sections would require extensive revision by the drafting group and
in this regard, it was suggested that consideration should be given to balancing aspects of the sections related
to food safety objectives and risk management options.

Status of the Proposed Draft Principles and Guidelines for the Conduct of Microbiological Risk
Management

 128. The Committee requested the drafting group led by France to revise the proposed draft Principles and
Guidelines for the Conduct of Microbiological Risk Management based on the above discussions, and
written comments submitted for circulation and comment, especially on Sections 6 and 7 well before the 35th

Session of the CCFH.

PROPOSED DRAFT CODE OF HYGIENIC PRACTICE FOR MILK AND MILK
PRODUCTS (AGENDA ITEM 8)17

 129. The 33rd Session of the CCFH had agreed to return the Proposed Daft Code to Step 3 for
redrafting by the United States with the assistance of a drafting group and to circulate the revised draft
for government comments prior to the next Session of the Committee.  The Committee complemented
the USA for their efforts in revising the Proposed Draft Code.

 130. The United States summarized the major changes and discussions that had taken place in the drafting
group, and noted that further work was still needed.  In particular, the drafting group sought guidance on a
number of issues arising from the comments submitted.  These included issues related to validation of
control measures, food safety objectives and their relationship with performance criteria, the structure and
and the presentation of base document, and content of the Primary Production Annex; and how to address
raw milk for drinking.  Due to the time constraints and recognizing that further redrafting was necessary, the
Committee considered only general comments.

 131. Some delegations indicated that a clearer hierarchy of principles was desirable to add more coherence
to the Proposed Draft Code.  Other delegations stated that the three primary production Annexes should be
combined into a single Annex as they contained duplicative information.  Some delegations also stated that
the Annexes should contain information that supplemented the main text in order to avoid dupplication.

 132. The Delegation of India, supported by South Africa, expressed concern over combining the Annexes
into a single Annex as they could not accommodate the diverse situations of small and large producers,
therefore they were in favour of the present structure.

 133. The Committee was in general agreement with the direction and much of the content of the Proposed
Draft Code,  and agreed with the need for further developing, among others, the concepts of “validation of
control measures”, “food safety objectives”, and “performance criteria” on a horizontal basis.  Further some
delegations recommended to avoid dupplications and to ensure consistency with the General Principles of
Food Hygiene, the Proposed Draft Priciples and Guidelines for the Conduct of Microbiological Risk
Management and other Codex standards.  The Committee also noted that more work was required to ensure a
coherent structure of the Proposed Draft Code and its Annexes.

                                                
17 CX/FH 01/8; CX/FH 01/8-Add.1 (comments of Argentina, Canada, Mexico, New Zealand, the United States of
America, Uruguay, International Dairy Federation (IDF); CRD 3 (comments of Australia, Canada, Denmark); CRD 8
(comments of the European Community).
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Status of the Proposed Draft Code of Hygienic Practice for Milk and Milk Products

 134. The Committee agreed to return the Proposed Draft Code to Step 2 for revision by the drafting
group led by the United States, with the assistance of Argentina, Australia, Canada, France, Germany,
India, Netherlands, New Zealand, Spain, Switzerland, United Kingdom, Uruguay, and the International
Dairy Federation, taking into account written comments submitted and the above discussion.  The
revised code will be circulated for further comments at Step 3 in advance before the next Session of the
Committee

PROPOSED DRAFT GUIDELINES FOR THE HYGIENIC REUSE OF PROCESSING
WATER IN FOOD PLANTS (AGENDA ITEM 9)18

 135. The Committee was reminded that the 49th Session of the Executive Committee approved all of
the proposals for new work submitted by the Codex Committee on Food Hygiene, but had expressed
concern at the heavy workload of the Committee and recommended that its work should be prioritized19.

 136. In view of this recommendation and the heavy workload devoted to microbiological risk assessment,
the Committee, acting upon a suggestion of the US, recognized both the importance of this work as well as
the Committees need to prioritize its work  decided to discontinue the consideration of this subject for the
time being, with the understanding that this decision would be reviewed at its 36th Session.

PROPOSED DRAFT REVISED GUIDELINES FOR THE APPLICATION OF HACCP IN
SMALL AND/OR LESS DEVELOPED BUSINESSES (SLDBS) (AGENDA ITEM 10)20

 137. The Delegation of the Netherlands introduced the document and indicated that barriers to
implementing HACCP in SLDBs had been considered by the CCFH since 1997.  The Delegation
recalled the request of the last session of the Committee to assist governments and businesses,
particularly in SLDBs, to over-come the identified burdens and to provide additional guidance to
facilitate HACCP implementation by SLDBs.  Consequently the drafting group revised the document
which currently contained two differently oriented Annexes.  The Delegation indicated that the revised
Annex I containing changes to the existing HACCP Guidelines currently provided guidance on how to
apply the seven principles of HACCP in any size of business including SLDBs and that Annex II
presented the discussions on the obstacles to implementing HACCP and provided additional
recommendations to help to over come those obstacles.  The Delegation indicated that the development
and use of sector specific codes by governments and industry could be of great importance.

 138. The Committee discussed the proposed draft Guidelines section by section and agreed to the
following changes:

General comments

 139. Some delegations were of the opinion that the amended Annex I provided flexible guidance in
implementing HACCP in SLDBs, while a number of  other delegations, especially from some
developing countries, were of the view that still more flexibility was needed and that clarification of the
term SLDBs as well as more detailed classification of the SLDBs was necessary.

 140. The Delegation of the United Kingdom, as a member of the Drafting Group, confirmed that Annex II
was intended as a possible basis for the development of more detailed guidance by bodies outside of the
Codex framework, and this was clear from the second recommendation to the Committee contained in
document CX/FH 01/10.

                                                
18 CX/FH 01/9; CX/FH 01/9-Add.1 (comments of Canada, France, Mexico, New Zealand and the United States of
America); CRD 6 (comments of Australia and Malaysia), CRD 8 (comments of the European Community); CRD 12
(comments of Brazil).
19 ALINORM 03/3, paras. 23.
20 CX/FH 01/10; CX/FH 01/10-Add.1 (comments of Argentina, Canada, Mexico, New Zealand, the United States
of America and Consumers International); CRD 5 (comments of Australia, Malaysia); CRD 8 (comments of the
European Community).
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 141. The Committee had an extensive debate regarding future work and the use of Annex II.  The
Committee agreed that Annex II contained important data on obstacles and could be very valuable, however
there were contrary opinions expressed regarding its intended use.  While some delegations were of the view
that Annex II should be used, especially by FAO and WHO for training purposes as an information paper in
developing guidance materials for governments and industry in order to provide additional assistance in the
implementation of HACCP by SLDBs, some other delegations favored incorporating Annex II into the main
body of Annex I.

 142. Some delegations indicated that the implementation of the content of Annex II be left to national
governments for the decision on its intended use.

Paragraph 8 of the Proposed Draft Revised Guidelines for the Application of the HACCP System

 143. The 8th paragraph was amended in order to emphasize the importance of appropriate ongoing
training for all levels of food employees and managers.

Section 4. Construct flow diagram

 144. The second sentence of the underlined text was amended to clarify the use of the flow diagram.

Section 6. List of all potential hazards

 145. The wording “according to the scope” was inserted after “at each step” to emphasize intended
use.

Section 8. Establish critical limits for each CCP

 146. Next to the last sentence of this Section was amended to clarify products under consideration.

Section 11. Establish verification procedures

 147. Square brackets were deleted from the wording “where appropriate” to make the application of
validation more flexible.

Section 12. Establish documentation and record keeping

 148. The third sentence of this Section was amended to clarify the purpose of documentation and
record keeping.

 149. Many delegations proposed to advance the proposed draft revised Guidelines on for the Application
of the HACCP System in Small and/or Less Developed Businesses (SLDBs) for final adoption at Step 8 with
omission of Steps 6 and 7.  However, some delegations from developing countries opposed this  and
indicated that it was too premature to adopt it and more time was necessary to fully evaluate the implications
of revised Guidelines.

Status of the Proposed Draft Revised Guidelines for the Application of the HACCP System

 150. The Committee agreed to forward the Proposed Draft Revised Guidelines for the Application of the
HACCP System for adoption at Step 5 by the 50th Session of the Executive Committee (Appendix III).  The
Committee clarified that the text of Annex I was intended to replace the current Guidelines for the
Application of the HACCP System in the context of SLDBs, which formed an integral part of the Hazard
Analysis and Critical Control Point System and Guidelines for its Application (Annex to CAC/RCP 1-1969,
rev. 3 1997); i.e., the revised text was not intended to be adopted as a separate document but included in the
Proposed Draft Guidelines for the Application of the HACCP System.

 151. The Committee agreed to request comments on Annex II.  Since some delegations expressed the need
for consideration of the paper in its totality, the Committee also agreed that written comments and the above
discussion in relation to Annex II (Obstacles to the Application of HACCP, Particularly in SLDBs and
Approaches to Overcome Them) should be forwarded to the Netherlands for preparation of an up-dated
version of the Annex II for consideration at the next Session of the Committee.
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PROPOSED DRAFT REVISION OF THE CODE OF HYGIENIC PRACTICE FOR EGG
PRODUCTS (AGENDA ITEM 11)21

 152. The 33rd Session agreed to revise the Code of Hygienic Practice for Egg and Egg Products,
pending the approval of the Commission, generally recognizing the necessity for its revision due to the
important public health aspects of the Code and the long period of time that had passed since its original
development (CAC/RCP 15-1976, Amended 1978, 1985).  It was noted that the microbiological risk
assessment on Salmonella in eggs and poultry to be finalized by FAO and WHO would be useful for the
revision of the code.  It was agreed that Australia, with the assistance of the United States and
Association Latino Americana de Avicultura (ALA) would prepare an initial document for
consideration at the next Session.  The 49th Session of the Executive Committee approved the revision
as new work.

 153. The Committee recognized that different types of Salmonella needed to be addressed and that the
ongoing risk assessment work on Salmonella might be useful in addressing this issue.

 154. There was general agreement that the scope of the code should also cover eggs in shell, and some
delegations pointed out the need to change the title of the code to include these products in addition to egg
products.  It was also noted that the Drafting Group might wish to address the agricultural chemicals,
mycotoxins and contaminants in poultry production as it strictly related to hygienic practices.

 155. Some delegations pointed out the importance of including provisions relevant to management
strategies, production systems and measures in breeding that were of importance in preventing the spread of
disease.

 156. The Observer of Consumers International was of the view that the procedures for  egg disposal
should be addressed, since discarded eggs of questionable safety were sometimes sold at a reduced price to
consumers.  The Observer also suggested that definitions for inedible eggs and restricted eggs be included in
the definitions section.

Status of the Proposed Draft Revision of the Code of Hygienic Practice for Egg Products

 157. The Committee agreed to return the proposed draft revision of the Code to Step 2 for revision by the
drafting group led by Australia, with the assistance of Canada, Italy, Netherlands, United Kingdom and the
United States and ALA, taking into account written comments submitted and the above discussion.  The
revised version of the code would be circulated for comments and further discussions at the next Session of
the Committee well in advance before the next Session.

DISCUSSION PAPER ON THE RISK PROFILE FOR ANTIMICROBIAL-RESISTANT
BACTERIA IN FOOD (AGENDA ITEM 12)22

 158. The 33rd CCFH requested Denmark to revise the discussion paper on the basis of comments
submitted, and with the understanding that the advice of the Executive Committee would be sought on
the coordination of the work in this area between the various Committees concerned. 23  The 48th

Session of the Executive Committee agreed that consideration should be given to the consideration of
antimicrobial resistant microorganisms in food within a risk analysis framework on a case-by-case basis
as microorganism/food combinations were being assessed.  The Executive Committee also
recommended that FAO and WHO should give consideration to convening a multidisciplinary expert
consultation, in cooperation with Office International des Epizooties (OIE) and if required the IPPC, to
advise the Commission on possible directions to be taken including the establishment of a new task
force if necessary. 24

 159. The Committee generally supported the conclusions of the Executive Committee, especially as
related to convening a multidisciplinary expert consultation to address antimicrobial resistance.  It noted that

                                                
21 CX/FH 0/11; CRD 7 (comments of New Zealand); CRD 8 (comments of European Community); CRD 12
(comments of Brazil).
22 CX/FH 01/12 and unsolicited comments submitted by the EC (CRD 8).
23 ALINORM 01/13A, paras. 134-142.
24 ALINORM 01/4, paras. 36-37.
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regardless of wheteher or not an Ad Hoc Task Force was established, a comprehensive and multidisciplinary
approach to these risk assessments would be required.  The Committee agreed  that the emergence of
pathogen-specific antimicrobial resistance such as fluoroquinolone-resistant Campylobacter in poultry  be
examined as data are available for future risk assessments.  The Committee also supported the first two
recommendations in the document (CX/FH 01/12) but decided to amend  the last recommendation as
follows:  “The principles of ‘reservation for human medicine’ of certain antimicmicrobial substances need
international consideration”.

 160. The Representative of the WHO informed the Committee that the recommendations of a number of
expert consultations held over the past few years might also be examined by the Committee and/or the
drafting groups.  The Representative noted that the convening of an additional future consultation would
depend on the availability of funding.

 161. The Observer of the Office International des Epizooties (OIE) noted that the organization strongly
favored a coordinated approach to the consideration of antimicrobial resistance and was taking steps towards
this end.  These strategies included the immediate implementation of measures to contain and reduce
antimicrobial resistance through the prudent and responsible use of antimicrobials; the development of tools
to assess and manage the risks to animal health; and, to increase worldwide knowledge of antimicrobial
resistance and information gathering.  The representative also highlighted the results of the recently held OIE
Working Group on Antimicrobial Resistance which considered issues related to risk analysis methodology,
responsible use, monitoring, standardization and surveillance of antimicrobial uses.

 162. The Committee thanked Denmark for its efforts and agreed that the relevant drafting groups
examining pathogen/commodity combinations might wish to take the document as well as the above
discussions into account.  The Committee also agreed to inform the Executive Committee of its discussions.

DISCUSSION PAPER ON THE PROPOSED DRAFT GUIDELINES FOR THE
VALIDATION OF FOOD HYGIENE CONTROL MEASURES (AGENDA ITEM 13)25

 163. The 33rd Session of the CCFH requested the United States, with the assistance of its drafting
partners, to revise the Discussion Paper on Proposed Draft Guidelines for the Validation of Food
Hygiene Control Measures for further consideration at the current meeting26.

 164. The Delegation of the United States noted that in the current environment of outcome based codes of
hygienic practice that provide flexibility with the selection of control measures, the concept of validation of
food hygiene of control measures had acquired increased importance since it is through validation that one is
able to demonstrate that the selected control measures actually achieve the desired goal of controlling the
food hazard.

 165. The Delegation of Belgium, speaking on behalf of European Union  member states present at the
current session, emphasized the need for having clear guidance on validation and noted the need to give
careful consideration describing the various concepts, such as FSOs or performance criteria, that appeared in
the document.   It was also noted that it was not clear as to the type of document to be developed.

 166. Several delegations and the representative of Consumers International pointed out that the concept of
validation was fundamental in the development/revision of codes in risk based environment  and therefore
supported further elaboration of the document as an annex to the International Code of Practice-General
Principles of Food Hygiene.  The Delegation of Thailand, supported by Kenya, noted that it was not clear as
to whether every food hygiene measure required validation and that the application of validation to each and
every case would be impractical.

Status of the Discussion Paper of the Proposed Draft Guidelines for the Validation of Food
Hygiene Control Measures

 167. The Committee requested the United States, with the assistance of Australia, Canada, France,
Italy, New Zealand, Thailand, Sweden, IDF and ICMSF, to elaborate proposed draft Guidelines for the
Validation of Food Hygiene Control Measures as an Annex to the International Code of Practice-

                                                
25 CX/FH 01/13; CRD 7 (comments from Malaysia); CRD 8 (comments from the European Community).
26 ALINORM 01/13A, paras. 143-145.
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General Principles of Food Hygiene.  The Committee agreed to circulate the proposed draft Guidelines
for comment and further consideration at its next session, pending the approval of this initiative as new
work by the Executive Committee.

DISCUSSION PAPER ON PROPOSED DRAFT GUIDELINES FOR EVALUATING
OBJECTIONABLE  MATTER IN FOOD (AGENDA ITEM 14)27

 168. The Committee was reminded that the 49th Session of the Executive Committee approved all of
the proposals for new work submitted by the Codex Committee on Food Hygiene, but had expressed
concern at the heavy workload of the Committee and recommended that its work should be prioritised28.

 169. In view of this recommendation and the heavy workload devoted to microbiological risk assessment,
the Committee, acting upon a suggestion of the US, recognized both the importance of this work as well as
the Committees need to prioritise its work decided to discontinue the consideration of this subject for the
time being, with the understanding that this decision would be reviewed at its 36th Session.

OTHER BUSINESS AND FUTURE WORK (AGENDA ITEM 15)

Traceability

 170. The 49th Session of the Executive Committee agreed that it should be for the Committees
concerned (including the Codex Committees on General Principles, Food Import and Export Inspection
and Certification Systems, Food Hygiene and Food Labelling) to undertake work on traceability as they
deemed appropriate, within their respective mandates29.  In this regard, the CCFH noted its previous
decision that traceability would be considered in the context of its work on the Proposed Draft
Principles and Guidelines for the Conduct of Microbiological Risk Management.

 171.  The delegations of Mexico, Thailand and the Observer of the EC were of the opinion that the concept
of traceability should be addressed in a specific discussion paper and volunteered to draft it, hovewer the
Committee was of the opinion that specific work on traceability as related to food hygiene was premature.
The Committee therefore reiterated its request to the drafting group that the concept of traceability should be
taken into account in the further elaboration of the Principles and Guidelines for the Conduct of
Microbiological Risk Management.

Risk Analysis in the Context of Codex Standards and Codex of Practice30

 172. The Committee agreed that India would present a document on Risk Analysis in the Elaboration
of Standards and Codes by Various Codex Committees at the 35th CCFH.

DATE AND PLACE OF NEXT SESSION (AGENDA ITEM 16)
 173. The Committee noted that the 35th Session of the Codex Committee on Food Hygiene was tentatively

scheduled to be held in the United States from 21 – 26 October 2002, subject to further discussions between
the Codex and U.S. Secretariats.

                                                
27 CX/FH 01/14; CRD 7 (comments of Malaysia), CRD 12 (comments of Brazil).
28 ALINORM 03/3, paras. 23.
29 ALINORM 03/3, paras. 29-33.
30 Need for Risk Analysis in Elaboration of Standards and Codes by Various Codex Committees (CRD 13,
prepared by India)
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SUMMARY STATUS OF WORK

Subject Matter Step Action by: Reference in
ALINORM 03/13

Draft Code of Hygienic Practice for Fresh
Fruits and Vegetables

8 Governments , 25th Session
of the CAC

paras 19-65 and
Appendix II

Proposed Draft Revised Guidelines for the
Application of HACCP System

5 Governments, 35th CCFH paras 137-151

Proposed Draft Guidelines for the
Hygienic Reuse of Processing Water in
Food Plants

4 Hold at Step 4 until 36th

CCFH
paras 135-136

Proposed Draft Guidelines for the Control
of Listeria monocytogenes in Foods

2 Governments, Germany
and drafting partners, 25th

CCFH

paras 89-98 and
Appendix IV

Proposed Draft Principles and
Guidelines for the Conduct of
Microbiological Risk Management

2 Governments, France, 35th

CCFH
paras 99-128

Proposed Draft Code of Hygienic Practice
for Milk and Milk Products

2 US, 35th CCFH paras 129-134

Proposed Draft Guidelines for the
Validation of Food Hygiene Control
Measures

1/2/3 50th Session of the
CCEXEC, US, 35th CCFH

paras 163-167

Proposed Draft Revision of the Code of
Hygienic Practice for Egg Products
(CAC/RCP 30-1983)

1/2/3 Australia, 35th CCFH paras 152-157

Discussion Paper Risk Profile on the
Antimicrobial Resistant Bacteria in Food

FAO/WHO paras 158-162

Discussion Paper on Proposed Draft
Guidelines for Evaluating Objectionable
Matter in Food

Hold until 36th CCFH paras 168-169

Discussion Paper on Risk Management
Strategies for Salmonella  spp. in Poultry

Sweden and drafting
partners

para. 73

Discussion Paper on Risk Management
Strategies for Campylobacter spp. in
Poultry

Netherlands and drafting
partners

para. 77

Discussion Paper on Risk Management
Strategies for Vibrio spp.

United States and drafting
partners

para. 78

Risk Profile for Enterohemorrhagic E.
coli Including the Identification of the
Commodities of Concern, Including
Sprouts, Ground Beef and Pork

United States and drafting
partners

para. 86
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Deputy Chief of the General Policy Office
Camcontrol Department
Ministry of Commerce
50 E. St 144
Phnom penh, Cambodia
Tel: 855 12 845610
Fax: 855 23 426116
E-mail: codex.ccd@camnet.com.kh

Mr Lim Thearith
National Codex Contact Point
Chief of General Policy Office
Assistant Quality Control Service
Camcontrol Department
Ministry of Commerce
50 E. St 144
Phnom penh, Cambodia
Tel: 012 829 709 / 023 426 166
Fax: 855 23 426 166
E-mail: camritmoc@camnet.com.kh

Mr Dim Theng
Deputy Chief of  Laboratory
Camcontrol Department
Ministry of Commerce
50 E. St 144
Phnom penh, Cambodia
Tel: 855 12 875 705
Fax: 855 23 426 166
E-mail: dimtheng@hotmail.com

CANADA

Ms Hélène Couture
(Head of Delegation)
A/Chief
Evaluation Division
Bureau of Microbial Hazards
Food Directorate
Health Protection Branch
Sir Frederick Banting Research Centre
4th Floor  W. Tunney’s Pasture
Ottawa, Ontario
K1A OL2  Locator 2204A1
Canada
Tel: (613) 957-1742
Fax: (613) 952-6400
E-mail: helene_couture@hc-sc.gc.ca

Dr Jean Kamanzi
Chief
Foodborne Pathogen Unit
Canadian Food Inspection Agency
59 Camelot Drive
Ottawa, Ontario
K1A 0Y9`, Canada
Tel: (613) 225-2342
Fax: (613) 228-6633
E-mail: jkamanzi@em.agr.ca

Dr Anna Lammerding
Chief, Microbial Food Safety Risk Assessment
Health Canada
110 Stone Road West
Guelph, Ontario
N1G 3W4, Canada
Tel: (519) 822-3300 ext. 247
Fax: (519) 822-2280
E-mail: anna_lammerding@hc-sc.gc.ca

Dr Anne MacKenzie
Associate Vice President
Science Evaluation
Canadian Food Inspection Agency
59 Camelot Drive
Ottawa, Ontario
K1A 0Y9, Canada
Tel: 613-225-2342
Fax: 613-228-6648
E-mail: amackenzie@inspection.gc.ca
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National Manager
Food Safety
Canadian Food Inspection Agency
59 Camelot Drive
Nepean, Ontario
K1A 0Y9, Canada
Tel: (613) 225-2342
Fax: (613) 228-6632
E-mail: bmanji@inspection.gc.ca

CHINA/CHINE

Dr Xiumei Liu
(Head of Delegation)
Deputy Director
Institute of Nutrition and Food
Hygiene, CAPM
Ministry of Health
29 Nan Wei Road
Beijing 100050
P.R. China
Tel: (86) 10-83150677
Fax: (86) 10-83150677
E-mail: xmLiu@public.east.net.cn

Prof Fusheng Guo
Animal Quarantine Institute
Department of Market and Economic
Ministry of Agriculture
Qingdao 266032
China
Tel: 86-532-5621583
Fax: 86-532-5643269
E-mail: fushengg@netscape.net

Dr Choi Man-yan, Teresa
Senior Medical Officer
Food and Environmental Hygiene Department
45/F, Queensway Government Offices
66, Queensway
Hong Kong
Tel: 852-286-75508
Fax: 852-253-69731
E-mail: tmychoi@fehd.gov.hk

Dr Xiao qiang Gao
Associate Professor
Department of Health Legislation and Inspection, MOH
No.1 Xizhimenwai NanLu., Xicheng District
Beijing 100044, China
Tel: 86-10-68792406
Fax: 86-10-68792408
E-mail: Gaoxiaoqiang@hotmail.com

Ms Yanhua  Li
Animal Product Testing Center, MOA
20 Maizi dian Street
Chao yang district
Beijing 100026, China
Tel: 86-10-64194713
Fax: 86-10-64194681
E-mail: LiYanhua8@sina.com

Ms Wenjun Yu
Deputy Director
Import and Export Food Safety Bureau
State General Administration of the People’s Republic of
China for Quality Supervision and Inspection and
Quarantine (AQSIQ)
No. A10 Chaowai Street
Chaoyang District
Beijing 100020, China
Tel: 86-10-65994531
Fax: 86-10-65993870
E-mail: yuwj@aqsiq.gov.cn

Mr Yibing Zhang
Director
Food Laboratory
CIQ Shandong
70 Qutangxia Road
Qingdao, 266002, China
Tel: 86-532-2671044
Fax: 86-532-2674294
E-mail: Dennis-zhang@sohu.com

CZECH REPUBLIC/RÉPUBLIQUE
TCHÈQUE/REPÚBLICA CHECA

Dr Jiri Ruprich
National Institute of Public Health in Prague
Palackeho 1-3
612 42 BRNO
The Czech Republic
Tel: 042-5-750251
Fax: 042-5-41211764
E-mail: jruprich@chpr.szu.cz

DENMARK/DANEMARK/DINAMARCA

Ms Mette Hjulmand-Lassen
(Head of Delegation)
Veterinary Officer
Danish Veterinary and Food Administration
Mørkhøj Bygade 19
DK-2860 Søborg, Denmark
Tel: (45) 3395-6000
Fax: (45) 3395-6001
E-mail: mhl@fdir.dk
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Dr Sigrid Andersen, M.Sc.
Scientist
Danish Veterinary and Food Administration
Mørkhoj Bygade 19
DK-2860 Søborg
Tel: +45 33 95 61 82
Fax: +45 33 95 60 01
E-mail: sra@fdir.dk

Mrs Kristina  Bockhahr
Head of Division
Danish Veterinary and Food Administration
Mørkhoj Bygade 19
DK-2860 Søborg
Tel: +45 33 95 6000
Fax: +45 33 95 6001
E-mail: KBO@fdir.dk

Ms Birgit Nørrung
Head of Division
Danish Veterinary and Food Administration
Mørkhøj Bygade 19
DK-2860 Søborg
Denmark
Tel: (45) 3395-6000
Fax: (45) 3395-6001
E-mail: bin@fdir.dk

FINLAND/FINLANDE/FINLANDIA

Mr Veli-Mikko Niemi
(Head of Delegation)
Senior Health Officer
Ministry of Social Affairs and Health
Box 33
Fin-00023 Government
Tel: +358 9 160 4121
Fax: +358 9 160 4120
E-mail: Veli-Mikko.Niemi@stm.vn.fi

Mr Matti Aho
Deputy Director General
Ministry of Agriculture and Forestry
PO Box 30
Fin-00023 Government
Finland
Tel: +358 9 160 3380
Fax: +358 9 160 3338
E-mail: matti.aho@mmm.fi

Mr Pekka Pakkala
Director of the Health Protection Unit
National Food Agency
P.O. Box 28
Fin-00581 Helsinki
Finland
Tel: +358 9 393 1514
Fax: +358 9 393 1593
E-mail: pekka.pakkala@nfa.fi

FRANCE/FRANCIA
Dr Claire Gaudot
(Head of Delegation)
Sous-Directeur
Ministère de l' Agriculture et de la Pêche
DGAL-SDHA
251 rue de Vaugirard
75015 Paris
France
Tel: 331 49 55 8418
Fax: 331 49 55 5680
E-mail: claire.gaudot@agriculture.gouv.fr

Mrs Dominique Burel
Responsable Réglementation
CNIEL
42 rue de Châteaudun-75314
Paris Cedex 09, France
Tel: 33 1-49-70-71-15
Fax: 33 1-42-80-63-45
E-mail: dburel-alf@cniel.com

Mrs Nelly Delfaut
ATLA
42 rue de Châteaudun
75314 Paris Cedex 09
France
Tel: 331 49 70 7272
Fax: 331 42 80 6362
E-mail: trs@atla.asso.fr

Mr Jacques Frankinet
Directeur Qualité
LACTALIS Recherche et Développement
10/20 rue Adolphe Beck
53000 Laval
France
Tel: 332 4 359 4259
Fax: 332 4 359 4271
E-mail: jacques.frankinet@lactalis.fr

Mr Vincent Leclerc
AFSSA-LERHQA
Unité de Microbiologie des aliments
39/41 rue du 11 novembre 1918
94700 Maisons-Alfort
France
Tel: +33 (1) 49 77 11 07
Fax: +33 (1) 49 77 11 02
E-mail: v.leclerc@afssa.fr
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Mrs Roseline Lecourt
Chargée de Mission
Direction Générale de la concurrence, de la
onsommation et de la répression des fraudes
Ministère de l' Economie, des finances et de l' industrie
DGCCRF
Teledoc 051
9 Bld. Vincent Auriol
75703 Paris Cedex 13
France
Tel: +33 1 44 97 34 70
Fax: +33 1 44 97 30 37
E-mail: roseline.lecourt@dgccrf.finances.gouv.fr

Mr Olivier Pierre
Direction Générale de la concurrence, de la consommation
et de la répression des fraudesMinistère de l' Economie,
des finances et de l' industrie DGCCRF
Teledoc 051
59 Boulevard Vincent Auriol
75703 Paris Cedex 13
France
Tel: +33 1 44 97 32 06
Fax: +33 1 44 97 24 86
E-mail: olivier.pierre@dgccrf.finances.gouv.fr

Prof Dr Moez Sanaa
Ecole Vétérinaire de Maisons-Alfort
7 Avenue du Général de Gaulle
94704 Maisons-Alfort
France
Tel: 033 143967026
Fax: 033 14396767
E-mail: sanaa@vet-alfort.fr

GERMANY/ALLEMAGNE/ALEMANIA

Dr Hans Boehm
(Head of Delegation)
Head Division Food Hygiene
Federal Ministry for Consumer
Protection, Food and Agriculture
Rochusstr.1, D-53123 Bonn
Germany
Tel: (49) 228-529-4675
Fax: (49) 228-529-4944
E-mail: hans.boehm@bmvel.bund.de

Dr Edda Bartelt
Senior Scientist
Federal Institute for Health Protection of Consumers and
Veterinary Medicine
Diedersdorfer Weg 1
D-12277 Berlin
Germany
Tel: (49) 30-84122101
Fax: (49) 30-84122951
E-mail: e.bartelt@bgvv.de

Dr Leander Buchner
Lieutenant Colonel
Federal Ministry of Defense
Postfach 1328
D-53003 Bonn, Germany
Tel: (49) 228-12-6275
Fax: (49) 228-12-18036939
E-mail: bmvginsani8@bmvg.bund400.de

Dr Paul Teufel
Director and Professor
Federal Dairy Research Centre
Institute for Hygiene and Food Safety
Hermann-Weigmann-Str. 1
D-24109 Kiel, Germany
Tel: (49) 431-609-2301
Fax: (49) 431-609-2308
E-mail: hygiene@bafm.de

HUNGARY/HONGRIE/HUNGRÍA

Prof Barnabas Sas
(Head of Delegation)
Director
National Food Investigation (Control) Institute
Mester St. 81
H-1465 Budapest, 9 4. PF1740, Hungary
Tel: 36-1-456-3012
Fax: 36-1-215-6858
E-mail: sasb@aui.hu

Dr Maria Szabo
Deputy Director
National Institute of  Food Hygiene and Nutrition
H-1097 Budapest, Gyali UT 3/A
Hungary
Tel: 36-1-215-5393
Fax: 36-1-215-1545
E-mail: h5727sza@ella.hu

INDIA/INDE

Mr Dev Singh Negi
(Head of delegation)
Joint Secretary (DD)
Ministry of Agriculture
245-Krishi Bhawan
New-Delhi, India
Tel: 33 87 804
Fax: 33 86 115
E-mail: dsnegi@aphind.delhi.nic
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Mr S. Dave
General Manager
Agricultural Products Export Development
Authority (Ministry of Commerce)
NCUI Building, August Kranti Marg
3 SIRI Institutional Area
NEW DELHI-110016
India
Tel: 91-11-6534175
Fax: 91-11-6534175
E-mail: gmffv@apeda.com

Dr Narendra Varshney
Specialist
National Dairy Development Board
Anand 388001
India
Tel: 91 2 6922 6252
Fax: 91 2 6926 0157
E-mail: nnv@anand.nddb.ernet.in

Suresh  Kumda
Deputy Director
Export Inspection Council
26, Rajendra Place
New Delhi
India
Tel: 572 7780
Fax: 572 8802
E-mail: Eic@ndf.usne.net.in

INDONESIA/INDONÉSIE

Dr Winiati Pudji Rahayu
(Head of delegation)
Director for Surveillance and Extension for Food Safety
National Agency for Drug and Food Control
Percetakan Negara 23
Jakarta 10560, Indonesia
Tel: 62 21 428 78701
Fax: 62 21 4253856
E-mail: wini_a@hotmail.com

Mr Sigit Sadiono
First Secretary
Indonesian Embassy
600-602 Petchuburi Road
Bangkok 10400, Thailand
Tel: 66 2 2523135-40
Fax: 66 2 2551267

Mrs Tjondro  Sulistiorini
System Dev. & Standardization Regulation  Manager
PT Indofood Sukses Makmur Tbk.
Jl. Ancol I No.4-5
Jakarta 14430
Indonesia
Tel: 62 21 6909432
Fax: 62 21 6909433
E-mail: tjondro_sulistiorini@hotmail.com

IRELAND/IRLANDE/IRLANDA

Mr David Nolan
(Head of Delegation)
Superintending Veterinary Inspector
Department of Agriculture & Food
 & Rural Development
Kildare Street
Dublin 2
Ireland
Tel: 001-353-1-607 2456
Fax: 001-353-1-607-2588
E-mail: codex@daff.Irlgov.ie

davidw.Nolan@daff.irlgov.ie

Mr Tim Daly
Agricultural Inspector
Department of Agriculture & Food & Rural Development
1 East Agriculture House
Kildare Street
Dublin 2
Ireland
Tel: 353 1 6072019
Fax: 353 1 607 2848
E-mail: Tim.Daly@agriculture.irlgov.ie

Mr Raymond Ellard
Director of Audit & Compliance
Food Safety Authority of Ireland
Abbey Court
Lower Abbey Street
Dublin 1
Ireland
Tel: 353 1 817 1319
Fax: 353 1 817 1301
E-mail: rellard@fsai.ie

ITALY/ITALIE/ITALIA

Dr Brunella Lo Turco
(Head of Delegation)
Segretario Generale Comitato Italiano Codex Alimentarius
Via Sallustiana 10
Roma 00100
Italy
Tel: 390646656509
Fax: 39064880273
E-mail: BLTURCO@Tiscalinet.it

Dr Paolo  Aureli
Director
Food Laboratory
National Institute of Health
Viale Regina Elena 299
00161 Roma
Italy
Tel: 39 06 49903418
Fax: 39 06 49387108
E-mail: p.aureh@iss.it
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Microbiologist, Scientific Researcher
National Institute of Health
Viale Regina Elena 299
00161 Roma
Italy
Tel: 39 06 49902477
Fax: 39 06 49387101
E-mail: demedici@iss.it
JAPAN/JAPON

Mr Hiroshi  Takimoto
(Head of Delegation)
Deputy Director
Standards Division
Department of Food Safety
Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku
Tokyo, Japan
Tel: 81-3-3595-2341
Fax: 81-3-3501-4868
E-mail: takimoto-hiroshi@mhlw.go.jp

Dr Fumiko Kasuga
Senior Researcher
(Department of Biomedical Food Research)
National Institute of Infectious Diseases
1-23-1, Toyama
Shinjuku-ku, Tokyo 162-8640
Japan
Tel: 81-3-5285-1111
Fax: 81-3-5285-1176
E-mail: kasuga@nih.go.jp

Mr Jun Koda
Director
International Standardization Office
Standards and Labeling Division
General Food Policy Bureau
Ministry of Agriculture, Forestry and
Fisheries
1-2-1 Kasumigaseki Chiyoda-ku
Tokyo 100-8950
Japan
Tel: 81-3-5512-1571
Fax: 81-3-3501-0580
E-mail: zyun_kohda@nm.maff.go.jp

Dr Shigeki Yamamoto
Director
Department of Biomedical Food Research
National Institute of Infectious Diseases
1-23-1, Toyama, Shinjuku-ku
Tokyo 162-8640
Tel: 81-3-5285-1111
Fax: 81-3-5285-1176
E-mail: syamamoto@nih.go.jp

Mr Naoki  Takatori
Deputy Director of Quality Division
Japan Fisheries Association
1-9-13, Akasaka
Minato-ku, Tokyo
Japan
Tel: 81-3-3585-6985
Fax: 81-3-3582-2337
E-mail: takatori@suisankai.or.jp

JORDAN/JORDANIE/JORDANIA

Miss Rima Zu'mot
(Head of Delegation)
Head, Food Control Division
Aqaba Special Economic Zone Authority
P.O. Box 2565
77110- Aqaba, Jordan
Tel: 00962 3 2091000
Fax: 00962 3 2014204
E-mail: rimaz99@hotmail.com

KENYA

Dr J. Peter  Nthuli
Deputy Director
Veterinary Services
P.O. Kabete, Kenya
Tel: 254-02-63 1289
Fax: 254-02-63 1273

KOREA, REPUBLIC OF /CORÉE, RÉPUBLIQUE DE
LA/COREA, REPÚBLICA DE

Dr Kisung Kwon
(Head of Delegation)
Deputy Director of Food Contaminant Division
Korea Food and Drug Administration
5 Nokbun-dong, Eunpyung-gu
Seoul
Republic of Korea
Tel: 82-2-380-1670
Fax: 82-2-382-4892
E-mail: kisungk@kfda.go.kr

Mr Jong-Seok Park
Researcher
Korea Food and Drug Administration
5 Nokbun-dong, Eunpyung-gu
Seoul
Republic of Korea
Tel: 82-2-380-1682
Fax: 82-2-382-4892
E-mail: johnspak@kfda.go.kr
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Mr Yong-Jae Kim
Korea Food and Drug Administration
5 Nokbun-dong, Eunpyung-gu
Seoul, Republic of Korea
Tel: 82-2-380-1647
Fax: 82-2-356-2893
E-mail: kyj1214@kfda.go.kr

Dr Joong-Keun Lee
Head Researcher
Korea Health Industry Development Institute
57-1 Nolyangjin-dong, Dongjac-gu
Seoul, Republic of Korea
Tel: 82-2-2194-7488
Fax: 82-2-823-9542
E-mail: leejk@khidi.or.kr

Mr Dong Sik Lee
Veterinary Officer
NVRQS MAF
480 Anyang 6-Dong
Manan-gu, Anyang-city
Kyonggi-do
Republic of Korea
Tel: 82-31-461-1934
Fax: 82-31-461-1974
E-mail: lds@nvrqs.go.kr

Dr Yong-Sang  Kim
Veterinary Officer
Ministry of Agriculture and Forestry
Animal Health Division, MAF
Government Complex II, Joongang-dong
Kwachon City, kyonggi-do
Republic of Korea
Tel: 82-2-500-1937
Fax: 82-2-504-0908
E-mail: yskim@maf.go.kr

LAOS

Dr Mahanakhone Souriya
Deputy Director General
Department of Livestock and Fisheries
Ministry of Agriculture and Forestry
P.O. Box 811
Vientiane
Laos, PDR
Tel: 856-21-416932
Fax: 856-21-415674
E-mail: eulaodlf@laotel.com

MALAYSIA/MALAISIE/MALASIA

Dr Azriman Rosman
(Head of Delegation)
Principal Assistant Director
Food Quality Control Division
Department of Public Health
Ministry of Health
4th Floor, Block E Offices Complex
Jalan Dungun, Damansara Heights
50490 Kuala Lumpur
Malaysia
Tel: (603) 254-0088, ext. 318
Fax: (603) 253-7804
E-mail: Azriman@moh.gov.my

Azrros@hotmail.com

Mr Mohd Salim Dulatti
Principal Assistant Director
Food Quality Control Division
Department of Public Health
Ministry of Health
4th Floor, Block E Offices Complex
Jalan Dungun, Damansara Heights
50490 Kuala Lumpur
Malaysia
Tel: (603) 254-0088, ext. 335
Fax: (603) 253-7804
E-mail: dulatti@yahoo.com

salim@dph.gov.my

Miss Nor Ainy Mahyudin
Fisheries Officer
Department of Fisheries
8th Floor, Wisma Tani
Jalan Sultan Salahuddin
50628 Kuala Lumpur
Malaysia
Tel: 03-26954619
Fax: 03-26910305
E-mail: monysan@hotmail.com

MEXICO/MEXIQUE

Ms Elvira Espinosa Gutierrez
(Head of Delegation)
Standardization Manager
Ministry of Health
Donceles No. 39, lo piso
Col. Centro Histórico
Delegación Cuauhtemoc
CP 06010, Mexico, D.F.
Tel: 55 21 32 32, 55 21 97 17,

55 10 10 75 ext. 206
Fax: 55 12 96 28
E-mail: eespinosa@mail.ssa.gob.mx
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MOZAMBIQUE

Mrs Luisa Arthur
Head of Fish Inspection Department
Ministry of Fisheries
P.O. Box 3210
Maputo – Mozambique
Tel: 258 1 431266
Fax: 258 1 309605
E-mail: wim@tropical.co.mz

Mrs Maria Luiz Fernandes
Head of Fish Inspection Laboratory in Maputo
Ministry of Fisheries
P.O. Box 457
Maputo – Mozambique
Tel: 258 1 428194
Fax: 258 1 309047
E-mail: Lipmap@bilene.virconn.com.

Mr Silvestre  Nhachengo
Ministry of Health
Av. Eduardo Mondlane
P.O. Box 264
4th Floor, LNHAA, Mozambique
Tel: 258(1) 428175
E-mail: angela@lnhaa.mz.uem

NEPAL

Dr Tika Bahadur Karki
Director General
Department Food Technology and Quality Control
Ministry of Agriculture and Cooperatives
Babar Mahal, Kathmandu, Nepal
Tel: 977-1-262-369
Fax: 977-1-262-337
E-mail: tika-bdr@tbk.wlink.com.np

NETHERLANDS/PAYS-BAS/PAÍSES BAJOS

Dr Jaap Jansen
(Head of Delegation)
Inspector for Health Protection
Inspectorate for Health
Protection and Veterinary Public Health
P.O. Box 16108
2500 BC Den Haag, The Netherlands
Tel: (31) 70 340-5089
Fax: (31) 70 340-5435
E-mail: jaap.jansen@kvw.nl

Mrs Suzanne J .C.W. Bont
Senior Policy Officer Food Safety
Ministry of Agriculture
Nature Management & Fisheries
PO Box 20401
2500 EK DEN HAAG, The Netherlands
Tel: (31) 70 378-4413
Fax: (31) 70 378-6141
E-mail: s.j.c.w.bont@vva.agro.nl

Mr Gerrit M. Koornneef
Food Legislation Officer
Central Product Board for Arable Products
P.O. Box 29739
2502 LS DEN HAAG
The Netherlands
Tel: (31) 70 370-8323
Fax: (31) 70 370-8444
E-mail: g.m.koornneef@hpa.agro.nl

Suzanne Van Gerwen
Food Safety Manager
Unilever Research
P.O. Box 114
3130 AC Vlaardingen
The Netherlands
Tel: 31 1 0460 5578
Fax: 31 1 0460 5188
E-mail: Suzanne-van.gerwen@unilver.com

Mrs Anneke G. Toorop-Bouma
Coordinator, Food Hygiene Policy
Ministry of Health, Welfare and Sports
P.O. Box 20350
2500 EJ The Hague, The Netherlands
Tel: +31 [0]70 340 56 58
Fax: +31 [0]70 340 55 54
E-mail: ag.toorop@minvws.nl

NEW ZEALAND/NOUVELLE-ZÉLANDE/NUEVA
ZELANDIA

Dr Steve Hathaway
(Head of Delegation)
Director (Programme Development)
MAF Food Assurance Authority
P.O. Box 646
Gisborne
New Zealand
Tel: (64) 6 867-1144
Fax: (64) 6 868-5207
E-mail: hathaways@maf.govt.nz

Mr Phil Fawcet
National Manager Regulatory Standards
MAF Food Assurance Authority
PO Box 2526
Wellington
New Zealand
Tel: 64 4 498 9874
Fax: 64 4 474 4196
E-mail: fawcetp@maf.govt.nz
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Mrs Cherie Flynn
Senior Policy Analyst
Food & Animal Policy
MAF Policy
P.O. Box 2526
Wellington
New Zealand
Tel: 64-4-474-4169
Fax: 64-4-474-4265
E-mail: flynnc@maf.govt.nz

Ms Judi Lee
Programme Manager
(Risk Management Programmes )
Programme Development Group
MAF Food Assurance Authority
95 McGregor Road
RD2, Papakura
New Zealand
Tel: 64-9-292-9131
Fax: 64-9-292-9131
E-mail: leeja@maf.govt.nz

NORWAY/NORVÈGE/NORUEGA

Dr Bjorn Gondrosen
(Head of Delegation)
Senior Adviser
Norwegian Food Control Authority
P.O. Box 8187 Dep
N-0034 Oslo
Norway
Tel: 47.22.24.6785
Fax: 47.22.24.6699
E-mail: bjorn.gondrosen@snt.no

Mrs Nina Krefting Aas
Veterinary Adviser
Norwegian Food Control Authority
P.O. Box 8187 Dep.
N-0034 Oslo
Norway
Tel: (47) 22 246-650
Fax: (47) 22 246-699
E-mail: nina.aas@snt.no

Dr Hilde Kruse
Head
Norwegian Zoonosis Centre
National Veterinary Institute
P.O. Box 8156 Dep.
N-0033 Oslo
Norway
Tel: (47) 22 597-472
Fax: (47) 22 565-966
Email: Hilde.Kruse@vetinst.no

PHILIPPINES/FILIPINAS

Dr Sonia De Leon
(Head of Delegation)
Professor
University of the Philippines Diliman
Quezon City 1101
Philippines
Tel: 63.2.920-5301-99
Fax: 63.2.928-1449
E-mail: sydeleon@i-manila.com.ph

QATAR

Dr Jassim Hassan AL-Jedah
Director
Central Laboratories
Ministry of Public Health
P.O. Box 21266
Doha, Qatar
Tel: 974 329718
Fax: 974 353769
E-mail: rcfcm@qatar.net.qa

SAUDI ARABIA/ARABIE SAOUDITE/ARABIA
SAUDITA

Dr Yousif  Aljadhl
Al Gassin-Buradah
P.O. Box 2876
K.S.A.
Saudi Arabia
Tel: 096 6 6381 8139
Fax: 096 6 6323 9738
E-mail: yalfadel@azra.com

Mohammed S. Al-Jassir
General Director
Department of Nutrition
Ministry of Health
P.O. Box 5253
Riyadh 11442
Saudi Arabia
Tel: 464-0811
Fax: 464-5536

SINGAPORE/SINGAPOUR/SINGAPUR

Dr Chew Siang Thai
(Head of Delegation)
Deputy Director
Veterinary Public Health & Food Supply Division
Agri-Food & Veterinary Authority
51, Jalan Buroh
Singapore 619495
Tel: 65-2670826
Fax: 65-2650784
E-mail: CHEW_Siang_Thai@ava.gov.sg
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Mr Chua Kok Swee
Assistant Commissioner of Public Health
Ministry of the Environment
Food Control Department
40 Scotts Road #19-00
Environment Building, Singapore 228231
Tel: (65) 731-9880
Fax: (65) 731-9844
E-mail: Chua_Kok_Swee@env.gov.sg

Miss Koh Diana
Senior Environmental Health Officer
Food Control Department
Ministry of the Environment
Environment Building
40 Scotts Rd., #19-00, Singapore 228231
Tel: 731-9884
Fax: 731-9843
E-mail: Diana_koh@env.gov.sg

Dr Astrid Yeo
Head, Policy & Regulatory Branch
Agri-food & Veterinary Authority
5 Maxwell Road #02-00
Singapore 069110
Tel: (65) 325-7686
Fax: (65) 220-6068
E-mail: Astrid_Yeo@ava.gov.sg

SOUTH AFRICA/AFRIQUE DU SUD/SUDÁFRICA

Mrs Francina Makhoane
Assistant Director
Department of Health
Private Bag X828
0001 Pretoria, South Africa
Tel: 27 12 312 0158
Fax: 27 12 326 4374
E-mail: makhof@health.gov.za

SPAIN/ESPAGNE/ESPAÑA

Dr Oscar Hernandez Prado
S. G. Seguridad Alimentaria
Ministerio Sanidad y Consumo
Paseo del Prado 18-20
28071 Madrid, Spain
Tel: (91) 596-1968
Fax: (91) 596-4487
E-mail: ohernandez@msc.es

SWEDEN/SUÈDE/SUECIA

Mrs Kerstin Jansson
(Head of Delegation)
Senior Administrative Officer
Ministry of Agriculture, Food & Fisheries
10333 Stockholm, Sweden
Tel: (46) 8 405-1168
Fax: (46) 8 206-496
E-mail: kerstin.jansson@agriculture.ministry.se

Dr Lars Plym-Forshell
Assistant Chief Veterinary Officer
National Food Administration
Box 622
S-75126 Uppsala, Sweden
Tel: (46) 18.1755.82
Fax: (46) 18.1058.48
E-mail: lapl@slv.se

Mrs Karin Winberg
Government Inspector
National Food Administration
Box 622
S-751 26 Uppsala, Sweden
Tel: (46) 18.17.5609
Fax: (46) 18 10.5848
E-mail: kawi@slv.se

SWITZERLAND/SUISSE/SUIZA

Dr Andreas Baumgartner
(Head of Delegation)
Deputy Chief
Swiss Federal Office of Public Health
Section of Microbiology & Hygiene
CH-3003 Bern, Switzerland
Tel: (41) 31 322-9582
Fax: (41) 31 322-9574
E-mail: andreas.baumgartner@bag.admin.ch

Ms Christina Blumer
Food Engineer
Federal Office for Agriculture
Mattenhofstrasse 5
CH-3003 Berne
Switzerland
Tel: (41) 31 324-9661
Fax: (41) 31 322-2634
E-mail: christina.blumer@blw.admin.ch

Dr Jean Vignal
Regulatory Affairs
NESTEC S.A.
Avenue Henri Nestle, 55
CH-1800 Vevey
Switzerland
Tel: (0041) 21 924-3501
Fax: (0041) 21 924-4547
E-mail: jean.vignal@nestle.com
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THAILAND/THAÏLANDE/TAILANDIA

Prof Dr Pakdee Pothisiri
Director General
Department of Health
Ministry of Public Health
Tiwanon Rd.
Nonthaburi  11000,  Thailand
Tel: 662 591 8141-2
Fax: 662 951 8181
E-mail: ppakdee@anamai.moph.go.th

Dr Songsak  Srianujata
Director
Institute of Nutrition
Mahidol University, Salaya, Putthamonthon Nakhon
Pathom  73170
Thailand
Tel: 662 441 9740
Fax: 662 441 9344
E-mail: rassn@mahidol.ac.th

Dr Preeya  Vibulsresth
Dean, Faculty of Agro-Industry
Faculty of Agro-Industry
Kasetsart University
Chatuchak, Bangkok  10900
Thailand
Tel: 662 579 5323
Fax: 662 579 5324
E-mail: fagipyv@ku.ac.th

Dr Suraphong  Kosiyachinda
Sub-Committee Chairman of Fresh Fruit Vegetable
Standards
Thai Industrial Standards Institute
578  Soi 12, Ngarmwongwan Rd. 25
Nonthaburi  11000
Thailand
Tel: 662 588 1764
Fax: 662 588 1764

Ms Sirilak  Suwanrangsi
Food Technologist 8
Department of Fisheries
Kasetklang, Paholyothin Rd.
Chatuchak, Bangkok 10240
Thailand
Tel: 662 558 0150-5
Fax: 662 558 0136
E-mail: sirilaks@fisheries.go.th

Mrs Marisa  Hotrabhavananda
Director Standards Bureau 3
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi
Bangkok 10400
Thailand
Tel: 662 202 3435
Fax: 662 248 7985

Ms Sasithorn  Sunthrarak
Advisor in International Standardization
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi
Bangkok 10400, Thailand
Tel:  662 202 3510
Fax: 662 247 8733
E-mail: sasithorn@tisi.go.th

Ms Metanee  Sukontarug
Director
Office of the National Codex Alimentarius Committee
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi
Bangkok 10400, Thailand
Tel: 662 202 3440
Fax: 662 248 7987
E-mail: metanee@tisi.go.th

Mrs Oratai  Silapanapaporn
Chief, Food Standards Group 1
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi
Bangkok 10400, Thailand
Tel:  662 202 3444
Fax: 662 248 7987
E-mail: oratais@tisi.go.th

Mrs Pearmporn  Boonswang
Chief, Food Standards Group 2
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi, Bangkok 10400
Thailand
Tel: 662 202 3442
Fax: 662 248 7987
E-mail: permporn@tisi.go.th
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Mr Pisit  Rangsaritwutikul
Chief, Food Standards Group 3
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi, Bangkok 10400
Thailand
Tel: 662 202 3438
Fax: 662 248 7987
E-mail: pisitr@tisi.go.th

Mrs Patrathip Vacharakomolphan
Chief, Food Standards Group 4
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi, Bangkok 10400
Thailand
Tel: 662 202 3441
Fax: 662 248 7987
E-mail: patratip@tisi.go.th

Mrs Voranuch  Kitsukchit
Standards Officer
Thai Industrial Standards Institute
Ministry of Industry
Rama VI St. Ratchathewi, Bangkok 10400
Thailand
Tel: 662 202 3442
Fax: 662 248 7987
E-mail: voranuch@tisi.go.th

Mrs Sasitorn  Kanarat
Senior Veterinary Officer
Department of Livestock Development
Phaya Thai Rd., Ratchathewi
Bangkok  10400, Thailand
Tel: 662 653 4870
Fax: 662 653 4870
E-mail: sk.747@hotmail.com

Mrs Pensri  Rodma
Food Hygiene Expert
Department of Medical Sciences
Ministry of Public Health
Tiwanon Rd.
Nonthaburi  11000, Thailand
Tel: 662 951 1000 Ext. 9513
Fax: 662 951 1021
E-mail: pensri@ksc.th.com

Dr Thongchai Chalermchaikit
Director, Center for Anitimicrobial Resistance Monitoring
in Foodborne Pathogens
(in cooperation with WHO)
Faculty of Veterinary Science
Chulalongkorn University
Henri-Dunant St.
Bangkok  10330, Thailand
Tel: 662 218 9586
Fax: 662 218 9587
E-mail: thongchai.c@chula.ac.th

Dr Somjit  Surapat
Assistant Professor
Department of Food Science and Technology
Kasetsart University, 50 Pahol Yothin
Chatuchak, Bangkok 10900
Thailand
Tel: 662 579 5325 – 27
Fax: 662 942 8864
E-mail: fagisjr@ku.ac.th

Ms Suree  Wongpiyachon
Senior Sanitarian
Food Sanitation Division
Deparment of Health, Ministry of Public Health Tiwanon
Rd.
Nonthaburi  11000
Thailand
Tel: 662  590 4184
Fax: 662  590 4188
E-mail: swongpiyachon@yahoo.com

Mr Pratuang  Sudsakorn
Asst. Vice President
C.P. Group
32 Soi Pungmee 1
Sukumvit Rd.
Bangkok, Thailand
Tel: 662 988-0670
Fax: 662 988-0696
E-mail: ahtso@asiaaccess.net.th

Dr Suwimon  Keeratipibul
Representative
Federation of Thai Industries
Department of Food Technology, Faculty of Science
Chulalongkorn University
Phyathai Rd.
Bangkok  10330, Thailand
Te.: 662 218-5515-6
Fax: 662 254 4314
E-mail: SuwimonK@chula.ac.th

Mr Sakurn  Eamsila
Director
Food Sanitation Division, Health Department
Ministry of Public Health
Thiwanon Rd.,
Nonthaburi  11000, Thailand
Tel: 662 590 4182
Fax: 662 590 4188
E-mail: sakurn@health.moph.go.th
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Mrs Daranee  Mukhajonpun
Food Specialist
Food and Drug Administration
Ministry of Public Health
Tiwanon Rd.
Nonthaburi  11000, Thailand
Tel: 662 590 7153
Fax: 662 591 8460
E-mail: mukhajon@health.moph.go.th

Mr Charun  Pornkuntham
Chief of CEICAP
Center of Export Inspection and Certification for
Agricultural Products (CEICAP)
Department of Agriculture
Chatuchak, Bangkok 10900
Thailand
Tel: 662 940 7474
Fax: 662 940 7448
E-mail: charun@doa.go.th

Mr Chumnarn  Sirirugsa
Director
Office of Agricultural Standards and Inspection
Ministry of Agriculture and Cooperatives
Ratchadamnoen Ave.
Bangkok 10200, Thailand
Tel: 662 629 8977
Fax: 662 629 8978
E-mail: oasi@asiaaccess.net.th

Ms Sumalee  Soontornnarurungsi
Home Economist
Department of Agricultural Extension
Phaholyothin Rd. Chatuchak
Bangkok 10900, Thailand
Tel:  662 940 6096
Fax: 662 940 6096
E-mail: rungsi-s@hotmail.com

Mrs Waritchanant Towongpaichayont
Department of Foreign Trade
Ministry of Commerce
Nonthaburi-Sanambinnam Rd.
Nonthaburi 11000
Thailand
Tel: 662 547 5121
Fax: 662 547 4802
E-mail: waritchanantt@mocnet.moc.go.th

Ms Siwaporn  Siwawej
Associate Professor
Department of Food Science and Technology
Faculty of Agro-Industry
Kasetsart University, Bangkhen
Bangkok  10900, Thailand
Tel: 662 940 6158 Ext.17
Fax: 662 942 8864

Mr Preecha  Dhammaniyom
Chief of Microbiology Group
Department of Science Service
Ministry of Science, Technology and Environment
Rama VI St., Ratchathewi
Bangkok 10400, Thailand
Tel: 662 201 7197
Fax: 662 2017184
E-mail: preechadh@yahoo.com

Dr Amorn  Ngammongkolrat
Director, Technological Services Department
National Food Institute
2008 Charansanitwong Rd.
Soi 40 Bangyeekhan, Bangphlad
Bangkok 10700, Thailand
Tel: 662 886 8088
Fax: 662 886 8106-7
E-mail: amornn@nfi.or.th

Mrs Pranee  Srisomboon
General Manager
Thai Food Processors’ Association
170/22  9th Floor Ocean
Tower 1 Bldg., New Ratchadapisek Rd.
Klong Toey, Bangkok 10110,
Thailand
Tel: 662 261 2684-5
Fax: 662 261 2996-7
E-mail: thaifood@thaifood.org

Mrs Thanitha  Jangprai
Manager
Thai Frozen Foods Association
92/6  6th Floor Sathorn Thani II, North Sathorn Rd.
Bangrak,  Bangkok  10500,  Thailand
Tel: 662 235 5622 –4
Fax: 662 235 5625
E-mail: thaiffa@ksc.th.com

UNITED KINGDOM/ROYAUME-UNI/REINO UNIDO

Mr Chris Pratt
Head of Hygiene Policy and Legislation Unit
Food Standards Agency
Room 822B
Aviation House
125 Kingsway, London
WC2B 6NH, United Kingdom
Tel: +44 20 7276 8982
Fax: +44 20 7276 8910
E-mail: chris.pratt@foodstandards.gsi.gov.uk
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Dr Jonathan  Back
Food Standards Agency
Room 811C - Aviation House
125 Kingsway, London
WC2B 6NH, United Kingdom
Tel: +44 207 276 8949
Fax: +44 207 276 8907
E-mail: jonathan.back@foodstandards.gsi.gov.uk

Mr Kieran  Power
Food Standards Agency
Room 818B, Aviation House
125 Kingsway, London
WC2B 6NH, United Kingdom
Tel: +44 20 7276 8978
Fax: +44 20 7276 8908
E-mail: kieran.power@foodstandards.gsi.gov.uk

UNITED STATES OF AMERICA/ETATS-UNIS
D’AMÉRIQUE/ESTADOS UNIDOS DE AMÉRICA

Dr Robert Buchanan
(Head of Delegation)
Senior Science Advisor
U.S. Food and Drug Administration
200 C Street, SW - HFS-006
Washington, DC 20204
United States of America
Tel: 1-202-205-5053
Fax: 1-202-205-4970
E-mail: rbuchana@cfsan.fda.gov

Dr H. Michael Wehr
Program Manager
Food & Drug Administration
200 C St., SW - HFS-550
Washington, DC 20204
United States of America
Tel: 1-202-260-2786
Fax: 1-202-205-4773
E-mail: mwehr@cfsan.fda.gov

Dr Donna Garren
VP Scientific and Technical U.S. Affairs
United Fresh Fruit and Vegetable Assoc.
727 N. Washington St.
Alexandria, VA  22314
United States of America
Tel: 703-836-3410,ext 103
Fax: 703-836-2049
E-mail: dgarren@uffva.org

Mr Steve Hawkins
International Affairs Specialist
United States Department of Agriculture
Food Safety and Inspection Service
Department of Agriculture
14th Independence Ave., SW
Room 4869, South Building
Washington, DC 20205
United States of America
Tel: 202 690 3122
Fax: 202 720 3157
E-mail: Stephen.hawkins@usda.gov

Dr Carol Maczka
Director Risk assessment
OPHS/FSIS/USDA
901 D. Street SW
Department of Agriculture
Washington, DC 20024
United States of America
Tel: 202 690 6540
Fax: 202 690 6337
E-mail: Carol.Maczka@usda.gov

Mr Jack Mowbray
Regulatory Policy Analyst
U.S. Food and Drug Administration
200 C Street, SW - HFS-366
Washington, DC  20204
United States of America
Tel: 202-205-1731
Fax: 202-250-4422
E-mail: Jmowbray@cfsan.fda.gov

Ms Maritza Colon-Pullano
Senior Advisor, International Food Safety
USDA/FSIS
Food Safety and Inspection Service
14th Independence Ave., SW
Washington, DC 20250
United States of America
Tel: 202-690-3122
Fax: 202-720-3157

Ms Barbara  Sanchez
Office of the Commissioner
5600 Fishers Lane HFG-1
USFDA
Rockville, MD 20857, United States of America
Tel: 301-468-6131
Fax: 301-408-0814
E-mail: bsanchoz@oc.fda.gov



ALINORM 03/13 Appendix I                                                                                                      Page 39

VIETNAM

Mr Phuong  Dinh Thanh
Director of Branch II
Nafiqacen, Ministry of Fisheries
10-12 nguyen cong hoan st.
Ba Dinh District
Hanoi City
Viet Nam
Tel: (+84) (511) 836155 / 836761
Fax: (+84) (511) 836154
E-mail: naf2@dng.vnn.vn

Mr Thu, Nguyen Dinh
Officer
Nafiqacen, Ministry of Fisheries
10-12 nguyen cong hoan st.
Ba Dinh District
Hanoi City
Viet Nam
Tel: (+84) (4) 8310983
Fax: (+84) (4) 8317221
E-mail: dinhthu.naïf@mofi.gov.vn

OBSERVER COUNTRY/PAYS OBSERVATEUR/PAÍS
OBSERVADOR

MALI

Mr Aboubacar  Abida
(Head of Delegation)
Chef de Division Higiène et Salubrité
Direction Nationale de la Santé
BP 233, Division Hygiène et Salubrité
Bamako, R-Mali
Mali (West Africa)
Tel: (223) 22-29-21
Fax: (223) 23-24-74
E-mail: bamaiga@datatech.toolnet.org

Mr Sanogo  Yacouba
Laboratoire National de la Santé
BP 232,
Bamako, Mali (West Africa)
Tel: (223) 22 4770

INTERNATIONAL GOVERNMENTAL
ORGANIZATIONS
ORGANISATIONS GOUVERNEMENTALES
INTERNATIONALES
ORGANIZACIONES GUBERNAMENTALES
INTERNACIONALES

COMMISSION OF THE EUROPEAN COMMUNITY

Mr Henri Belveze
(Head of delegation)
Directorate General for Health and Consumer Protection
European Commission
Rue de la Loi 200
B-1040 Brussels
Belgium
Tel: 32-2-296 28 12
Fax: 32-2-296 27 92
E-mail: henri.belveze@cec.eu.int

Dr Jean-Charles Cavitte
Administrator
Directorate General for Health and Consumer Protection
European Commission
Rue Belliard 232
Office 4/4,
1040 Brussels
Belgium
Tel: 32-2-299-67 96
Fax: 32-2-296 90 62
E-mail: jean-charles.cavitte@cec.eu.int

Mr Andrew Wilson
Delegation of the European Commission in Thailand,
Kian Gwan House II, 19th floor,
140/1 Wireless Road,
Bankok 10330
Thailand
Tel: 66-2-255-91-00 Ext. 700
Fax: 66-2-255-91-14
E-mail: andrew.wilson@cec.eu.int

COUNCIL OF EUROPEAN UNION

Mr Kari Töllikkö
Council of the European Union
175, Rue de la Loi
B-1048 Brussels
Belgium
Tel: 32 2 285 7841
Fax: 32 2 285 6198
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FOOD AND AGRICULTURE ORGANIZATION (FAO)

Miss María de Lourdes Costarrica Gonzalez
Senior Officer, Food Quality & Liaison Group
Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla
00100 Roma, Italy
Tel: 39 06 5705 6060
Fax: 39 06 5705 4593
E-mail: lourdes.costarrica@fao.org

Dr Sarah Cahill
Associate Professional Officer
Food Quality and Standards Service
Food and Nutrition Division
Food and Agriculture Organization
Viale delle Terme di Caracalla
00100 Rome, Italy
Tel: (39) 06 570-53614
Fax: (39) 06-570-54593
E-mail: sarah.cahill@fao.org

Prof Lahsen  Ababouch
Service Chief, FIIU
FAO
Viale delle Terme di Caracalla
00100 Rome, Italy
Tel: 39 06 5705 4157
Fax: 39 06 5705 1588
E-mail: Lahsen.Ababouch@fao.org

Dr Biplab  Nandi
Senior Food and Nutrition Officer
FAO Regional Office for Asia and the Pacific
39 Phra Atit Road
Bangkok 10200
Thailand
Tel: (662) 6974-143  -  6974-265
Fax: (662) 6974-405  -  6974-445
E-mail: biplab.nandi@fao.org

OFFICE INTERNATIONAL DES EPIZOOTIES (OIE)

Dr Ann McDonald
General Manager
Market Maintenance
Australian Quarantine & Inspection Service
GPO Box 858
Canberra  ACT  2601, Australia
Tel.: +61 2 6272 5254
Fax: +61 2 6272 6522
E-mail: ann.mcdonald@affa.gov.au

PANAMERICAN HEALTH ORGANIZATION (PAHO)

Dr Juan Cuéllar
Food Safety Advisor
Panamerican Institute of Food Safety and Zoonoses
Talcahuano 1660, Martinez (1640)
Buenos Aires
Argentina
Tel: 54-11-4836-0527
Fax: 54-11-4836-0927
E-mail: cuellarj@inppaz.ops-oms.org

WORLD HEALTH ORGANIZATION (WHO)

Dr Jørgen Schlundt
(Head of Delegation)
WHO
20 Avenue Appia
CH-1211 Geneva 27
Switzerland
Tel: (22) 791-3445, 0041-22-791-3445
Fax: (22) 791-4807, 0041-22-791-4807
E-mail: schlundtj@who.int

Dr Peter Karim Benembarek
Scientist
WHO, 20 Avenue Appia
CH-1211 Geneva 27
Switzerland
Tel: 41 227 914 204
Fax: 41 227 914 807
E-mail: benembarekp@who.int

Mr Deon Mahoney
STP/Technical Officer
WHO-Viet Nam
P.O. Box 52
Hanoi
Viet Nam
Tel: 84-4-943-3734
Fax: 84-4-943-3740
E-mail: mahoneyd@vtn.wpro.who.int

Prof Charles F.B. Nhachi
C/o World Health Organization
DES Division
P.O. Box BE 773
Belvedere, Harare
Zimbabwe
Fax: 705581
E-mail: cnhachi@healthnet.zw

Dr Jocelyn Rocourt
WHO, 20 Avenue Appia
CH-1211 Geneva 27
Switzerland
Tel: (22) 791-3568
Fax: (22) 791-9807
E-mail: rocourtj@who.int
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Dr Hajime Toyofuku
Technical Officer
Programme of Food Safety
WHO
20, Avenue Appia
CH-1211 Geneva 27
Switzerland
Tel: 41-22-791-3556
Fax: 41-22-791-4807
E-mail: toyofukuh@who.ch

Ms Carmina  Parce
STP/Technical Officer
WHO-Laos PDR
Ban Phonxay, That Luang Road
Vientiane
Laos, PDR
Tel: 856 21 41023
Fax: 856 21 41432
E-mail: parcec@lao.wpro.who.int

INTERNATIONAL NON-GOVERNMENTAL
ORGANIZATIONS
ORGANISATIONS INTERNATIONALES
NON GOUVERNEMENTALES ORGANIZACIONES
INTERNACIONALES NO GUBERNAMENTALES

CONSUMERS INTERNATIONAL (CI)

Ms Lisa Lefferts
(Head of Delegation)
Consultant, Consumers Union
526 Mountain Field Trail
Nellysford, VA 22958
United States of America
Tel: 1-804-361-2420
Fax: 1-804-361-2421
E-mail: llefferts@earthlink.net

Prof Lidija Petrushevska-Tozi
Professor, OPM
Consumer Organization Macedonia
Vodnjanska, Skopje
Macedonia
Tel: 389-2-113265
Fax: 389-2-113265
E-mail: lito@baba.ff.ukim.edu.mk

Dr Leh-chii  Chwang
President, Chinese Women Consumers Association
201, Sec.2, Shih-Pai Rd.
Taipei, Taiwan, 11217
Tel: 886 2 2875 7472
Fax: 886 2 2876 2121
E-mail: lcchwang@vghtpe.gov.tw

INTERNATIONAL BANANA ASSOCIATION

Ms Gloria Brooks-Ray
Adviser, Codex and International Affairs
Novigen Sciences, Inc.
P.O. Box 97
Mountain Lakes, NJ 07046
United States of America
Tel: 1-973-334-4652
Fax: 1-973-334-4652
E-mail: gbrooksray@novigensci.com

INTERNATIONAL COMMISSION ON
MICROBIOLOGICAL SPECIFICATIONS FOR FOODS
(ICMSF)

Prof Michiel Van Schothort
Secretary
International Commission on Microbiological
Specifications for Foods
Av. Nestle 55 Vevey
Switzerland
Tel: 00 41 21 92442 41
Fax: 00 41 21 92445 98
E-mail: Michiel.van-Schothorst@nestle.com

GROCERY MANUFACTURERS ASSOCIATION
(ICGMA)

Ms Sarah Geisert
Manager
International Quality and Regulatory Affairs
General Mills, Inc.
9000 Plymouth Aves.
Minneapolis, MN 55426
Tel: 763 764 2595
Fax: 763 764 2109
E-mail: sarah.geisert@genmills.com

INTERNATIONAL CO-OPERATIVE ALLIANCE (ICA)

Mr Kazuo Onitake
Safety Policy Service
Japanese Consumers' Co-Operative Union
Co-Op Plaza
3-29-8, Shibuya
Shibuyaku
Tokyo
Japan 150-8913
Tel: 81 3 5778 8109
Fax: 81 3 5778 8008
E-mail: kazuo.onitake@jccu.co-op.or.jp
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INTERNATIONAL DAIRY FEDERATION/
FEDERATION INTERNATIONALE DE LAITERIE
(IDF/FIL)

Mr Claus Heggum
(Head of Delegation)
Head of Department
Danish Dairy Board
Frederiks Allé 22
DK-8000 Aarhus C
Denmark
Tel: ++ 45 87 31 2000
Fax: ++ 45 87 31 2001
E-mail: ch@mejeri.dk

Mr Joerg  Seiffert
Technical Manager
International Dairy Federation (IDF)
41, Square Vergote
B-1030 Brussels
Belgium
Tel: ++322 7433922
Fax: ++322 7330413
E-mail: jseifert@fil-idf.org

INTERNATIONAL FEDERATION OF FRUIT JUICE
PRODUCERS (IFU)

Mrs Linda Pleanprasert
Technical Manager Assistant
Thai Food Processors Association
170/22 9th Floor
Ocean Tower 1 Building
New Ratchadapisek Road, Klongtoey
Bangkok 10110
Thailand
Tel: 00 662 261 26 84
Fax: 00 662 261 29 96
E-mail: thaifood@thaifood.org

INSTITUTE OF FOOD TECHNOLOGISTS (IFT)

Dr Rosetta Newsome
Director
Science and Communications
Institute of Food Technologists
221 North LaSalle
Chicago, IL 60601
United States of America
Tel: (312) 782-8424
Fax: (312) 782-8348
E-mail: rlnewsome@ift.org

INTERNATIONAL LIFE SCIENCE INSTITUTE (ILSI)

Mr Vichit Chiravatcharatikul
Division Scientific Regulatory Affairs Manager
Coca-Cola (Thailand) Limited
2nd - 4th Fl Thai Nam Thip Bldg (N. Park Project)
214 Moo 5 Vibhavadi Rangsit Road
Tung Song Hong, Laski, Bangkok 10210
Thailand
Tel: 66-2-955-0777 ext. 415
Fax: 66-2-995-0708
E-mail: cvichit@apac.ko.com

Dr Leon Gorris
Department Head
Quantitative hazard Assessment Dpt.
Unilever, Colworth House
Sharnbrook (Bedford), UK, MK44 1LQ
Tel: +44 (0)1234 264798
Fax: +44 (0)1234 264722
E-mail: leon.gorris@unilever.com

Dr Pichet It-Kor
Ajinomoto Company
Si Ayutthaya Road
Rajathewee Bangkok 10400
Thailand
Tel: (661) 632-6640
Fax: (662) 246-3887
E-mail: pichet.itkor@ajinomoto.com

Dr Saipin Maneepun
Executive Director
ILSI Thailand
c/o IFRPD, Kasetsart University
P.O. Box 1043,
Bangkok 10903, Thailand
Tel: 66-2-942-8629-35 ext.508
Fax: 66-2-940-6455
E-mail: usonp@ku.ac.th

Assoc Prof Dr Somjai Wichaidit
Administrative Director
ILSI Thailand
c/o IFRPD, Kasetsart University
50 Phaholyothin Road, Chatuchak
Bangkok 10900
Thailand
Tel: 66-2-561-2308
Fax: 66-2-561-2308
E-mail: o.ilsi@ku.ac.th

TISI  SECRETARIAT

Ms Sunee  Phuwawithaya
International Relations Officer
Thai Industrial Standards Institute
Rama VI St. Ratchathewi
Bangkok  10400 
Thailand
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Mrs Usa  Bamrungbhuet
Standards Officer
Thai Industrial Standards Institute
Rama VI St. Ratchathewi
Bangkok  10400 
Thailand

Ms Siriwan  Prasongveshsiri
Thai Industrial Standards Institute
Rama VI St. Ratchathewi
Bangkok  10400 
Thailand

Mr Pisan  Pongsapitch
Standards Officer
Thai Industrial Standards Institute
Rama VI St. Ratchathewi
Bangkok  10400
Thailand
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INTRODUCTION

Scientific research over the last decades has shown that a diet rich in fruits and vegetables is protective
against many cancers and lowers the occurrence of coronary heart disease.  This recognition of the
importance of routine consumption of fresh fruits and vegetables, together with a marked increase in the
year-round availability of fresh fruits and vegetables from a global market, has contributed to the
substantial increase in consumption of fresh fruits and vegetables over the past two decades.  However,
the recent increase in reports of food borne illness associated with fresh fruits and vegetables has raised
concerns from public health agencies and consumers about the safety of these products.

1. OBJECTIVES OF THE CODE

This code addresses Good Agricultural Practices (GAPs) and Good Manufacturing Practices (GMPs)
that will help control microbial, chemical and physical hazards associated with all stages of the
production of fresh fruits and vegetables from primary production to packing.  Particular attention is
given to minimizing microbial hazards.  The code provides a general framework of recommendations to
allow uniform adoption by this sector rather than providing detailed recommendations for specific
agricultural practices, operations or commodities.  The fresh fruit and vegetable industry is very
complex.  Fresh fruits and vegetables are produced and packed under diverse environmental conditions.
It is recognized that some of the provisions in this code may be difficult to implement in areas where
primary production is conducted in small holdings, in both developed and developing countries and also
in areas where traditional farming is practised.  Therefore, the code is, of necessity, a flexible one to
allow for different systems of control and prevention of contamination for different groups of
commodities.

2. SCOPE, USE AND DEFINITIONS

2.1 SCOPE

This code of practice covers general hygienic practices for the primary production and packing of fresh
fruits and vegetables cultivated for human consumption in order to produce a safe and wholesome
product: particularly for those intended to be consumed raw.  Specifically, this code is applicable to
fresh fruits and vegetables grown in the field (with or without cover) or in protected facilities
(hydroponic systems, greenhouses).  It concentrates on microbial hazards and addresses physical and
chemical hazards only in so far as these relate to GAPs and GMPs.

The Annex for Ready –to-eat Fresh Pre-cut Fruits and Vegetables (Annex I) and the Annex for Sprout
Production (Annex II) are supplements to this code and include additional recommendations to cover,
respectively, the hygienic practices for the processing of ready-to-eat fresh pre-cut fruits and vegetables,
and the hygienic practices that are specific for the primary production of seeds for sprouting and the
production of sprouts for human consumption

The code does not provide recommendations for handling practices to maintain the safety of fresh fruits
and vegetables at wholesale, retail, food services or in the home.  It excludes food products for which
there is a specific Codex Alimentarius Code of Hygienic Practices.

2.2 USE

This code follows the format of the Codex Recommended International Code of Practice - General
Principles of Food Hygiene- CAC/RCP 1-1969, Rev 3 (1997) and should be used in conjunction with it.
This code  focuses upon hygienic issues that are specific to the primary production and packing of fresh
fruits and vegetables.  The major issues are covered in Section 3.  In other sections, the General
Principles of Food Hygiene have been expanded where there are issues specific to primary production
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and packing.  The Annex for Ready-to-Eat Fresh Pre-Cut Fruits and Vegetables  provides additional
recommendations specific for the processing of ready-to-eat fresh pre-cut fruits and vegetables and the
Annex for Sprout Production provides additional recommendations specific for the primary production
of seeds for sprouting and the production of sprouts for human consumption

2.3 DEFINITIONS

Definitions of general expressions are included in the General Principles of Food Hygiene.  For the
purpose of this code, the following terms have the definition stated:

Agricultural inputs - any incoming material (e.g. seeds, fertilizers, water, agricultural chemicals, plant
support, etc.) used for the primary production of fresh fruits and vegetables.

Agricultural worker - any person that undertakes one or more of the following:  cultivation, harvesting
and packing  of fresh fruits and vegetables.

Antimicrobial agents- any substance of natural, synthetic or semi-synthetic origin which at low
concentrations kills or inhibits the growth of microorganisms but causes little or no host damage.

Biological control - the use of competing biologicals (such as insects, microorganisms and/or microbial
metabolites) for the control of mites, pests, plant pathogens and spoilage organisms.

Biosolids - Sludge and other residue deposits obtained from  sewage treatment plants and from treatment
applied to urban and industrial wastes (food industries or other types of industry).

Composting - a managed process in which organic materials are digested aerobically or anaerobically by
microbial action.

Cultivation- any  agricultural action or practise used by growers to allow and improve the growing
conditions of fresh fruits or vegetables grown in the field (with of without cover) or in protected
facilities (hydroponic systems, greenhouses).

Farm - any premise or establishment in which fresh fruits and/or vegetables are grown and harvested
and the surroundings under the control of the same management.

Grower - the person responsible for the management of the primary production of fresh fruits and
vegetables.

Harvester - the person responsible for the management of the harvesting of fresh fruits and vegetables.

Hazard – a biological, chemical or physical agent in, or condition of, food with the potential to cause an
adverse health effect.

Hazardous material - any compound which, at specific levels, has the potential to cause adverse health
effects.Hydroponics - a general term for the production of plants without soil in a water medium.

Manure - Animal excrement which may be mixed with litter or other material, and which may be
fermented or otherwise treated.

Microorganisms -include yeasts, moulds, bacteria, viruses and parasites.  When used as an adjective, the
term "microbial" is used.

Packer - the person responsible for the management of post-harvest processing and packing of fresh
fruits and vegetables.

Packing -the action of putting fresh fruits and vegetables in a package.  This may take place in a field or
in an establishment.
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Packing establishment - any indoor establishment in which fresh fruits and vegetables receive post-
harvest treatment and are packaged.

Primary production - those steps involved in the growing and harvesting of fresh fruits and vegetables
such as planting, irrigation, application of fertilizers, application of agricultural chemicals, etc.

 Types of Water:

Clean water - water that does not compromise food safety in the circumstances of its use.

Potable water - water which meets the quality standards of drinking water such as described in the
WHO Guidelines for Drinking Water Quality.

3. PRIMARY PRODUCTION

Fresh fruits and vegetables are grown and harvested under a wide range of climatic and diverse
geographical conditions, using various agricultural inputs and technologies, and on farms of varying
sizes.  Biological, chemical and physical hazards may therefore vary significantly from one type of
production to another.  In each primary production area, it is necessary to consider the particular
agricultural practices that promote the production of safe fresh fruits and vegetables, taking into account
the conditions specific to the primary production area, type of products, and methods used.  Procedures
associated with primary production should be conducted under good hygienic conditions and should
minimize potential hazards to health due to the contamination of fresh fruits and vegetables.

3.1 ENVIRONMENTAL HYGIENE

Where possible, potential sources of contamination from the environment should be identified.  In
particular, primary production should not be carried out in areas where the presence of potentially
harmful substances would lead to an unacceptable level of such substances in or on fresh fruits and
vegetables after harvest.

Where possible, growers should evaluate the previous uses of the sites (indoor and outdoor) as well as
adjoining sites in order to identify potential microbial, chemical and physical hazards.  The potential for
other types of contamination (e.g., from agricultural chemicals, hazardous wastes, etc.) should also be
considered.  The evaluation process should include the following:

• Previous and present usage of the primary production area and the adjoining sites (e.g. crop
grown, feed lot, animal production, hazardous waste site, sewage treatment site, mining
extraction site) to identify potential microbial hazards including faecal contamination and
contamination by organic waste and potential environmental hazards that could be carried to
the growing site.

• The access of farm and wild animals to the site and to water sources used in primary
production to identify potential faecal contamination of the soils and water and the
likelihood of contaminating crop.  Existing practices should be reviewed to assess the
prevalence and likelihood of uncontrolled deposits of animal faeces coming into contact
with crops.   Considering this potential source of contamination, efforts should be made to
protect fresh produce growing areas from animals. As far as possible, domestic and wild
animal should be excluded from the area.

• Potential for contaminating produce fields from leaking, leaching or overflowing manure
storage sites and flooding from polluted surface waters.

If previous uses cannot be identified, or the examination of the growing or adjoining sites leads to the
conclusion that potential hazards exist, the sites should be analysed for contaminants of concern.  If the
contaminants are at excessive levels and corrective or preventative actions have not been taken to
minimize potential hazards, the sites should not be used until correction/control measures are applied.
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3.2 HYGIENIC PRIMARY PRODUCTION OF FRESH FRUITS AND VEGETABLES

3.2.1 Agricultural input requirements

Agricultural inputs should not contain microbial or chemical contaminants (as defined under the
Recommended International Code of Practice – General Principles of Food Hygiene (CAC/RCP 1-1969,
Rev 3 (1997) at levels that may adversely affect the safety of fresh fruits and vegetables and taking into
consideration the WHO guidelines on the safe use of wastewater and excreta in agriculture and
aquaculture as appropriate.

3.2.1.1 Water for primary production

• Growers should identify the sources of water used on the farm (municipality, re-used
irrigation water, well, open canal, reservoir, rivers, lakes, farm ponds etc.).  They should
assess its microbial and chemical quality, and its suitability for intended use, and identify
corrective actions to prevent or minimize contamination (e.g. from livestock, sewage
treatment, human habitation).

• Where necessary, growers should have the water they use tested for microbial and chemical
contaminants.  The frequency of testing will depend on the water source and the risks of
environmental contamination including intermittent or temporary contamination (e.g.  heavy
rain, flooding, etc.).  If the water source is found to be contaminated corrective actions
should be taken to ensure that the water is suitable  for its intended use.

3.2.1.1.1            Water for irrigation and harvesting

Water used for agricultural purposes should be of suitable quality for its intended use.  Special attention
to water quality should be considered for the following situations:

• Irrigation by water delivery techniques that expose the edible portion of fresh fruits and
vegetables directly to water (e.g. sprayers ) especially close to harvest time.

• Irrigation of fruits and vegetables that have physical characteristics such as leaves and rough
surfaces which can trap water.

• Irrigation of fruits and vegetables that will receive little or no post-harvest wash treatments
prior to packing, such as field-packed produce.

3.2.1.1.2            Water for fertilizers, pest control and other agricultural chemicals

Water used for the application of water-soluble fertilizers and agricultural chemicals in the field and
indoors should not contain microbial contaminants at levels that may adversely affect the safety of fresh
fruits and vegetables.  Special attention to the water quality should be considered when using fertilizer
and agricultural chemical delivery techniques (e.g. sprayers) that expose the edible portion of fresh
fruits and vegetables directly to water especially close to harvest time.

3.2.1.1.3            Hydroponic water

Plants grown in hydroponic systems absorb nutrients and water at varying rates, constantly changing the
composition of the re-circulated nutrient solution.  Because of this:

• Water used in hydroponic culture should be changed frequently, or if recycled, should be
treated to minimize microbial and chemical contamination.

• Water delivery systems should be maintained and cleaned, as appropriate, to prevent
microbial contamination of water.
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3.2.1.2 Manure, biosolids and other natural fertilizers

The use of manure, biosolids and other natural fertilizers in the production of fresh fruits and vegetables
should be managed to limit the potential for microbial, chemical and physical contamination.  Manure,
biosolids and other natural fertilizers contaminated with heavy metals or other chemicals at levels that
may affect the safety of fresh fruits and vegetables should not be used.  Where necessary, in order to
minimize microbial contamination the following practices should be considered:

• Adopt proper treatment procedures (e.g.  composting, pasteurization, heat drying, UV
irradiation, alkali digestion, sun drying or combinations of these) that are designed to reduce
or eliminate pathogens in manure, biosolids and other natural fertilizers.  The level of
pathogen reduction achieved by different treatments should be taken into account when
considering suitability for different applications.

• Manure, biosolids and other natural fertilizers which are untreated or partially treated may
be used only if appropriate corrective actions are being adopted to reduce microbial
contaminants such as maximizing the time between application and harvest of fresh fruits
and vegetables.

• Growers who are  purchasing manure, biosolids and other natural fertilizers that have been
treated to reduce microbial or chemical contaminants, should, where possible, obtain
documentation   from the supplier  that identifies the origin, treatment used, tests performed
and the results thereof.

• Minimize direct or indirect contact between manure, biosolids and other natural fertilizers,
and fresh fruits and vegetables, especially close to harvest.

• Minimize contamination by manure, biosolids and other natural fertilizers from adjoining
fields.  If the potential for contamination from the adjoining fields is identified, preventative
actions (e.g.  care during application and run-off controls) should be implemented to
minimize the risk.

• Avoid locating treatment or storage sites in proximity to fresh fruit and vegetable production
areas.  Prevent cross-contamination from runoff or leaching by securing areas where
manure, biosolids and other natural fertilizers are treated and stored.

3.2.1.3 Soil

Soils should be evaluated for  hazards.  If the evaluation concludes that such hazards are at levels that
may compromise the safety of crops, control measures should be implemented to reduce hazards to
acceptable levels.  If this cannot be achieved by available control measures, growers should not use
these soils for primary production.

3.2.1.4 Agricultural chemicals

• Growers should use only agricultural chemicals which are authorized for the cultivation of
the specific fruit or vegetable and should use them according to the manufacturer’s
instructions for the intended purpose.  Residues should not exceed levels as established by
the Codex Alimentarius Commission.

• In order to minimize and contain the emergence of microbial resistance:

• the use of antimicrobial agents significant to human and animal therapy should be avoided.

• Antimicrobial agents not significant to human and animal therapy should be used only when
unavoidable and in accordance with good agricultural practices and in a manner that
achieves this objective.

• Agricultural workers who apply agricultural chemicals should be trained in proper
application procedures.
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• Growers should keep records of agricultural chemical applications.  Records should include
information on the date of application, the chemical used, the crop sprayed, the pest or
disease against which it was used, the concentration, method and frequency of application,
and records on harvesting to verify that the time between application and harvesting is
appropriate.

• Agricultural chemical sprayers should be calibrated, as necessary, to control the accuracy of
the rate of application.

• The mixing of agricultural chemicals should be carried out in such a way as to avoid
contamination of water and land in the surrounding areas and to protect employees involved
in this activity from potential hazards.

• Sprayers and mixing containers should be thoroughly washed after use, especially when
used with different agricultural chemicals on different crops, to avoid contaminating fruits
and vegetables.

• Agricultural chemicals should be kept in their original containers, labelled with the name of
the chemical and the instructions for application.  Agricultural chemicals should be stored in
a safe, well ventilated place, away from production areas, living areas and harvested fruits or
vegetables, and disposed of in a manner that does not pose a risk of contaminating crops, the
inhabitants of the area, or the environment of the primary production.

• Empty containers should be disposed of as indicated by the manufacturer. They should not
be used for other food-related purposes.

3.2.1.5 Biological control

Environmental and consumer safety should be considered when using competing biological organisms
and/or their metabolites applied for the control of pests, mites, plant pathogens and spoilage organisms
in fresh fruits and vegetables.

Growers should use only biological controls which are authorized for the cultivation of the specific fruit
or vegetable and should use them according to the manufacturer’s instructions for the intended purpose.

3.2.2 Indoor facilities associated with growing and harvesting

For operations where fresh fruits and vegetables are grown indoors (greenhouses, hydroponic culture,
etc.) suitable premises should be used.

3.2.2.1 Location, design and layout

• Premises and structures should be located, designed and constructed to avoid contaminating
fresh fruits and vegetables and harboring pests such as insects, rodents and birds.

• Where appropriate, the internal design and layout should permit compliance with good
hygienic practices for the primary production of fresh fruits and vegetables indoors,
including protection against cross-contamination between and during operations.  Each
establishment should be evaluated individually in order to identify specific hygienic
requirements for each product.

3.2.2.2 Water supply

Where appropriate an adequate supply of potable or clean water with appropriate facilities for its storage
and distribution should be available in indoor primary production facilities.  Non-potable water should
have a separate system.  Non-potable water systems should be identified and should not connect with, or
allow reflux into, potable water systems.

• Avoid contaminating potable and  clean water supplies by exposure to agricultural inputs
used for growing fresh produce.
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• Clean and disinfect potable and clean water storage facilities on a regular basis.

• Control the quality of the water supply.

3.2.2.3 Drainage and waste disposal

Adequate drainage and waste disposal systems and facilities should be provided.  These systems should
be designed and constructed so that the potential for contamination of fresh fruits and vegetables,
agricultural inputs or the potable water supply is avoided.

3.2.3 Personnel health, hygiene and sanitary facilities

Hygiene and health requirements should be followed to ensure that personnel who come directly or
indirectly into contact with fresh fruits and vegetables during or after harvesting are not likely to
contaminate them.  Visitors should, where appropriate, wear protective clothing and adhere to the other
personal hygiene provisions in this section.

3.2.3.1 Personnel hygiene and sanitary facilities

Hygienic and sanitary facilities should be available to ensure that an appropriate degree of personal
hygiene can be maintained.  As far as possible, such facilities should:

•  Be located in close proximity to the fields and indoor premises, and in sufficient number to
accommodate personnel.

• Be of appropriate design to ensure hygienic removal of wastes and avoid contamination of
growing sites, fresh fruits and vegetables or agricultural inputs.

• Have adequate means of hygienically washing and drying hands.

• Be maintained under sanitary conditions and good repair.

3.2.3.2 Health status

People known, or suspected, to be suffering from, or to be a carrier of a disease or illness likely to be
transmitted through fresh fruits and vegetables, should not be allowed to enter any food handling area if
there is a likelihood of their contaminating fresh fruits and vegetables.  Any person so affected should
immediately report illness or symptoms of illness to the management.

3.2.3.3 Personal cleanliness

Agricultural workers who have direct contact with fresh fruits and vegetables should maintain a high
degree of personal cleanliness and, where appropriate, wear suitable protective clothing and footwear.
Cuts and wounds should be covered by suitable waterproof dressings when personnel are permitted to
continue working.

Personnel should wash their hands when handling fresh fruits and vegetables or other material that
comes in contact with them.  Personnel should wash their hands before starting work involving the
handling of fruits and vegetables, each time they return to handling areas after a break, immediately
after using the toilet or after handling any contaminated material where this could result in
contamination of fresh fruits and vegetables.

3.2.3.4 Personal behaviour

Agricultural workers should refrain from behaviour which could result in the contamination of food, for
example: smoking, spitting, chewing gum or eating, or sneezing or coughing over  unprotected fresh
fruits and vegetables.

Personal effects such as jewellery, watches, or other items should not be worn or brought into fresh fruit
and vegetable production areas if they pose a threat to the safety and suitability of the food.
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3.2.4 Equipment associated with growing and harvesting

As required, growers and harvesters should follow the technical specifications recommended by the
equipment manufacturers for their proper usage and maintenance.  Growers and harvesters should adopt
the following sanitary practices:

• Equipment and containers coming into contact with fresh fruits and vegetables should be
made of materials that are non-toxic.  They should be designed and constructed to ensure
that, when necessary, they can be cleaned,  disinfected and maintained to avoid the
contamination of fresh fruit and vegetables.  Specific hygienic and maintenance
requirements should be identified for each piece of equipment that is used and the type of
fruit or vegetable associated with it.

• Containers for waste, by-products and inedible or dangerous substances, should be
specifically identifiable, suitably constructed and, where appropriate, made of impervious
material.  Where appropriate, such containers should be lockable to prevent malicious or
accidental contamination of fresh fruits and vegetables or agricultural inputs.  Such
containers should be segregated or otherwise identified to prevent their use as harvesting
containers.

• Containers that can no longer be kept in a hygienic condition should be discarded.

• Equipment and tools should function according to the use for which they are designed
without damaging the produce.  Such equipment should be maintained in good order.

3.3 HANDLING, STORAGE AND TRANSPORT

3.3.1 Prevention of cross-contamination

During the primary production and post-harvest activities, effective measures should be taken to prevent
cross-contamination of fresh fruits and vegetables from agricultural inputs or personnel who come
directly or indirectly into contact with fresh fruits and vegetables.  To prevent the  potential of cross-
contaminating fresh fruits and vegetables, growers, harvesters and their employees should adhere to the
recommendations presented elsewhere in section 3 of this code and the following:

• At the time of harvest, consideration should be given to the need for additional management
action where any local factor, for example adverse weather conditions, may increase the
opportunity for contamination of the crop.

• Fresh fruits and vegetables unfit for human consumption should be segregated during
harvesting.  Those which cannot be made safe by further processing  should be disposed of
properly to avoid contamination of fresh fruits and vegetables or agricultural inputs.

•  Agricultural workers should not use harvesting containers for carrying materials (e.g.
lunches, tools, fuel, etc.) other than harvested fruits and vegetables.

• Equipment and containers previously used for potentially hazardous materials (e.g. garbage,
manure, etc.) should not be used for holding fresh fruits or vegetables or have contact with
packaging material that is used for fresh fruits and vegetables without adequate cleaning and
disinfecting.

• Care must be taken when packing fresh fruits and vegetables in the field to avoid
contaminating  containers or bins by exposure to , manure or animal/human faeces.

3.3.2 Storage and transport from the field to the packing facility

Fresh fruits and vegetables should be stored and transported under conditions which will minimize the
potential for microbial, chemical or physical contamination.  The following practices should be adopted:
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• Storage facilities and vehicles for transporting the harvested crops should be built in a
manner to minimize damage to fresh fruits and vegetables and to avoid access by pests.
They should be made of non-toxic materials that permit easy and thorough cleaning. They
should be constructed in a manner to reduce the opportunity for potential contamination
from physical objects such as glass, wood, plastic, etc.

• Fresh fruits and vegetables unfit for human consumption should be segregated before
storage or transport.  Those which cannot be made safe by further processing should be
disposed of properly to avoid contamination of fresh fruits and vegetables or agricultural
inputs.

• Agricultural workers should remove as much soil as possible from fresh fruits and
vegetables before they are stored or transported. Care should be taken to minimize physical
damage to crop during this process.

• Transport vehicles should not be used for the transport of hazardous substances unless they
are adequately cleaned, and where necessary disinfected, to avoid cross-contamination.

3.4 CLEANING, MAINTENANCE AND SANITATION

Premises and harvesting equipment should be kept in an appropriate state of repair and condition to
facilitate cleaning and disinfection.  Equipment should function as intended to prevent contamination of
fresh fruits and vegetables. Cleaning materials and hazardous substances such as agricultural chemicals
should be specifically identifiable and kept or stored separately in secure storage facilities.  Cleaning
materials and agricultural chemicals should be used according to manufacturer’s instructions for their
intended purpose.

3.4.1 Cleaning programs

Cleaning and disinfection programs should be in place to ensure that any necessary cleaning and
maintenance is carried out effectively and appropriately.  Cleaning and disinfection systems should be
monitored for effectiveness and should be regularly reviewed and adapted to reflect changing
circumstances.  Specific recommendations are as follows:

• Harvesting equipment and re-usable containers that come in contact with fresh fruits and
vegetables should be cleaned, and, where appropriate, disinfected on a regular basis.

• Harvesting equipment and re-usable containers used for fresh fruits and vegetables that are
not washed prior to packing should be cleaned and disinfected as necessary.

3.4.2 Cleaning procedures and methods

The appropriate cleaning methods and materials will depend on the type of equipment and the nature of
the fruit or vegetable.  The following procedure should be adopted:

• Cleaning procedures should include the removal of debris from equipment surfaces,
application of a detergent solution, rinsing with water, and, where appropriate, disinfection.

3.4.3 Pest control systems

When primary production is carried out in indoor establishments (e.g.  greenhouses), the
recommendations of the General Principles of Food Hygiene, section 6.3 should be followed with
respect to pest control.
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3.4.4 Waste management

Suitable provision must be made for the storage and removal of waste.  Waste must not be allowed to
accumulate in fresh fruit and vegetable handling and storage areas or the adjoining environment.
Storage areas for waste should be kept clean.

4. PACKING ESTABLISHMENT: DESIGN AND FACILITIES

Refer to the General Principles of Food Hygiene.

5. CONTROL OF OPERATION

5.1 CONTROL OF FOOD HAZARDS

Refer to the General Principles of Food Hygiene.

5.2 KEY ASPECTS OF HYGIENE CONTROL SYSTEMS

5.2.1 Time and temperature control

Refer to the General Principles of Food Hygiene.

5.2.2 Specific process steps

5.2.2.1 Post-harvest water use

Water quality management will vary throughout all operations.  Packers should follow GMPs to prevent
or minimize the potential for the introduction or spread of pathogens in processing water.  The quality of
water used should be dependent on the stage of the operation.  For example, clean water could be used
for initial washing stages, whereas water used for final rinses should be of potable quality.

• Post-harvest systems that use water should be designed in a manner to minimize places
where product lodges and dirt builds up.

• Antimicrobial agents  should only be used where absolutely necessary to minimize cross-
contamination during post-harvest and where their use is in line with good hygienic
practices.  The antimicrobial agents  levels should be monitored and controlled to ensure that
they are maintained at effective concentrations.  Application of antimicrobial agents ,
followed by a wash as necessary, should be done to ensure that chemical residues do not
exceed levels as recommended by the Codex Alimentarius Commission.

• Where appropriate, the temperature of the post-harvest water should be controlled and
monitored.

• Recycled water should be treated and maintained in conditions that do not constitute a risk
to the safety of fresh fruits and vegetables.  The treatment process should be effectively
monitored and controlled.

• Recycled water may be used with no further treatment provided its use does not constitute a
risk to the safety of fresh fruits and vegetables (e.g.  use of water recovered from the final
wash for the first wash).

• Ice should be made from potable water.  Ice should be produced, handled and stored to
protect it from contamination.
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5.2.2.2 Chemical treatments

• Packers should only use chemicals for post-harvest treatments (e.g.  waxes, fungicides) in
accordance with the General Standards on Food Additives or with the Codex Pesticide
Guidelines.  These treatments should be carried out in accordance with the manufacturer’s
instructions for the intended purpose.

• Sprayers for post-harvest treatments should be calibrated regularly to control the accuracy of
the rate of application.  They should be thoroughly washed in safe areas when used with
different chemicals and on different fruits or vegetables to avoid contaminating the produce.

5.2.2.3 Cooling of fresh fruits and vegetables

• Condensate and defrost water from evaporator type cooling systems (e.g. vacuum cooling,
cold rooms) should not drip onto fresh fruits and vegetables.  The inside of the cooling
systems should be maintained clean.

• Potable water should be used in cooling systems where water or ice is in direct contact with
fresh fruits and vegetables (e.g. hydro cooling, ice cooling).  The water quality in these
systems should be controlled and maintained.

• Forced-air cooling is the use of rapid movement of refrigerated air over fresh fruits and
vegetables in cold rooms.  Air cooling systems should be appropriately designed and
maintained to avoid contaminating fresh produce.

5.2.2.4 Cold storage

• When appropriate, fresh fruits and vegetables should be maintained at low temperatures
after cooling to minimize microbial growth.  The temperature of the cold storage should be
controlled and monitored.

• Condensate and defrost water from the cooling system in cold storage areas should not drip
on to fresh fruits and vegetables.  The inside of the cooling systems should be maintained in
a clean and sanitary condition.

5.2.3 Microbiological and other specifications

Refer to the General Principles of Food Hygiene.

5.2.4 Microbial cross-contamination

Refer to the General Principles of Food Hygiene.

5.2.5 Physical and chemical contamination

Refer to the General Principles of Food Hygiene.

5.3 INCOMING MATERIAL REQUIREMENTS

Refer to the General Principles of Food Hygiene.

5.4 PACKING

Refer to the General Principles of Food Hygiene.

5.5 WATER USED IN THE  PACKING ESTABLISHMENT

Refer to the General Principles of Food Hygiene.
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5.6 MANAGEMENT AND SUPERVISION

Refer to the General Principles of Food Hygiene.

5.7 DOCUMENTATION AND RECORDS

Where appropriate, records of processing, production and distribution should be kept long enough to
facilitate a recall and food borne illness investigation, if required.  This period could be much longer
than the shelf life of fresh fruits and vegetables.  Documentation can enhance the credibility and
effectiveness of the food safety control system.

• Growers should keep current all relevant information on agricultural activities such as the
site of production, suppliers’ information on agricultural inputs, lot numbers of agricultural
inputs, irrigation practices, use of agricultural chemicals, water quality data, pest control and
cleaning schedules for indoor establishments, premises, facilities, equipment and containers.

• Packers should keep current all information concerning each lot such as information on
incoming materials (e.g.  information from growers, lot numbers), data on the quality of
processing water, pest control programmes, cooling and storage temperatures, chemicals
used in post-harvest treatments, and cleaning schedules for premises, facilities, equipment
and containers, etc.

5.8 RECALL PROCEDURES

Refer to the General Principles of Food Hygiene.

In addition, where appropriate:

• Growers and packers should have  programs to ensure effective lot identification.   These
programs should be able to trace the sites and agricultural inputs involved in primary
production and the origin of incoming material at the packing establishment in case of
suspected contamination.

• Growers information should be linked with packers’ information so that the system can trace
products from the distributor to the field.  Information that should be included are the date of
harvest, farm identification, and, where possible, the persons who handled the fresh fruits or
vegetables from the primary production site to the packing establishment.

6. PACKING ESTABLISHMENT: MAINTENANCE AND SANITATION

Refer to the General principles of Food Hygiene.

7. PACKING ESTABLISHMENT:  PERSONAL HYGIENE

Refer to the General Principles of Food Hygiene.

8. TRANSPORTATION

Refer to the General Principles of Food Hygiene and to the Code of Hygienic Practice for the Transport
of Food in Bulk and Semi-Packed Food.

9. PRODUCT INFORMATION AND CONSUMER AWARENESS

Refer to the General Principles of Food Hygiene.
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10. TRAINING

Refer to the General Principles of Food Hygiene except for section 10.1 and 10.2.

10.1 AWARENESS AND RESPONSIBILITIES

Personnel associated with growing and harvesting should be aware of GAPs, good hygienic practices
and their role and responsibility in protecting fresh fruits and vegetables from contamination or
deterioration.  Agricultural workers should have the necessary knowledge and skills to enable them to
carry out agricultural activities and to handle fresh fruits and vegetables and agricultural inputs
hygienically.

Personnel associated with packing should be aware of GMPs, good hygienic practices and their role and
responsibility in protecting fresh fruits and vegetables from contamination or deterioration.  Packers
should have the necessary knowledge and skills to enable them to perform packing operations and to
handle fresh fruits and vegetables in a way that minimizes the potential for microbial, chemical, or
physical contamination.

All personnel who handle cleaning chemicals or other potentially hazardous chemicals should be
instructed in safe handling techniques. They should be aware of their role and responsibility in
protecting fresh fruit and vegetables from contamination during cleaning and maintenance.

10.2 TRAINING PROGRAMMES

Factors to take into account in assessing the level of training required in growing, harvesting and
packing activities include:

• The nature of the fruit or vegetable, in particular its ability to sustain growth of pathogenic
microorganisms.

• The agricultural techniques and the agricultural inputs used in the primary production
including the probability of microbial, chemical and physical contamination.

• The task the employee is likely to perform and the hazards and controls associated with
those tasks.

• The manner in which fresh fruits and vegetables are processed and packaged including the
probability of contamination or microbial growth.

• The conditions under which fresh fruits and vegetables will be stored.

• The extent and nature of processing or further preparation by the consumer before final
consumption.

Topics to be considered for training programmes include, but are not limited to, the following:

• The importance of good health and hygiene for personal health and food safety.

• The importance of hand washing for food safety and the importance of proper hand washing
techniques.

•  The importance of using sanitary facilities to reduce the potential for contaminating fields,
produce, other workers, and water supplies.

• Techniques for hygienic handling and storage of fresh fruits and vegetables by transporters,
distributers, storage handlers and consumer.
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INTRODUCTION

The health benefits associated with fresh fruits and vegetables combined with the on–going consumer
interest in the availability of a variety of ready-to-eat foods have contributed to a substantial increase in
the popularity of pre-cut fruits and vegetables.  Because of the increased convenience and consumption
of pre-cut fruits and vegetables in and away from the home, the preparation of these products has moved
from the point of consumption to the food processor or retailer.  The processing of fresh produce
without proper sanitation procedures in place in the manufacturing environment may enhance the
potential for contamination by microbiological  pathogens.  The potential for pathogens to survive or
grow may be enhanced by the high moisture and nutrient content of fresh-cut fruits and vegetables, the
absence of a lethal process to eliminate them, and the potential for temperature abuse during processing,
storage, transport, and retail display.

Some of the microbiological  pathogens associated with fresh fruits and vegetables include Salmonella
spp., Shigella spp., pathogenic strains of Escherichia coli, Listeria monocytogenes, Norwalk-like virus
and hepatitis A virus and parasites such as Cyclospora.  Some of these pathogens are associated with the
agricultural environment, whereas others are associated with infected workers or contaminated water.
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Because of the ability for pathogens to survive and grow on fresh produce, it is important for the pre-cut
industry to follow good hygienic practices to ensure the microbiological safety of its products.

1. OBJECTIVE

Hygienic recommendations for the primary production of fresh fruits and vegetables are covered under
the  Code of Practice for Fresh Fruits and Vegetables.  This  Annex recommends the application of
Good Manufacturing Practices (GMPs) for all stages involved in the production of ready-to-eat fresh
pre-cut fruits and vegetables, from receipt of raw materials to distribution of finished products.
The primary objective of this Annex is to identify GMPs that will help control microbiological,
physical, and chemical hazards associated with the processing of fresh pre-cut fruits and vegetables.
Particular attention is given to minimizing microbiological hazards.  This Annex provides elements that
should be taken into account in the production, processing and distribution of these foods.

2. SCOPE, USE AND DEFINITIONS

2.1 SCOPE

This Annex specifically applies to ready-to-eat fresh fruit and vegetables that have been peeled, cut or
otherwise physically altered from their original form but remain in the fresh state and particularly those
that are intended to be consumed raw.  This Annex applies irrespective of where the operations take
place (e.g. in the field, at the farm, at the retailer, at the wholesaler, at the processing establishment,
etc.).

For some establishments that process fresh pre-cut fruit and vegetables, this Annex will cover all
operations from receipt of raw material to the distribution of the final product. For other establishments,
(e.g. those that use ready-to-eat pre-cut fresh fruit and vegetables in combination with other products,
such as sauces, meat, cheese, etc.) only the specific sections that relate to the processing of the fresh pre-
cut fruit and vegetable components will apply.

This Annex does not directly apply to fresh fruit and vegetables that have been trimmed leaving the food
intact.  Nor does it apply to other fresh fruit and vegetables that are pre-cut but are destined for further
processing that would be expected to eliminate any pathogen that may be present (e.g. cooking, juice
processing, fermentation) nor to fresh fruit or vegetable juices.  However, some of the basic principles
of the Annex could still be applicable to such products.

Packaging includes single serving containers (e.g., sealed pouches or plastic trays), larger consumer or
institutional size packages and bulk containers.  This Annex concentrates on microbial hazards and
addresses physical and chemical hazards only in so far as these relate to GMPs.

2.2 USE

This document follows the format of the  Recommended International Code of Practice -- General
Principles of Food Hygiene CAC/RCP 1-1969, Rev 3 (1997) and should be used in conjunction with the
General Principles of Food Hygiene and the Code of Hygienic Practice for  Fresh Fruits and Vegetables.

2.3 DEFINITIONS

Processor - the person responsible for the management of the activities associated with the production
of ready-to-eat fresh pre-cut fruits and vegetables.

3. PRIMARY PRODUCTION

Refer to the Code of Hygienic Practice for  Fresh Fruits and Vegetables.

4. ESTABLISHMENT: DESIGN AND FACILITIES

Refer to the General Principles of Food Hygiene .  In addition:
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4.4 FACILITIES

4.4.2 Drainage and Waste Disposal
The processing of products covered by this  Annex generates a large quantity of waste that can serve as
food and shelter for pests.  It is therefore very important to plan an effective waste disposal system.
This system should always be maintained in good condition so it does not become a source of product
contamination.

5. CONTROL OF OPERATIONS

Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables.  In addition:

5.1 CONTROL OF FOOD HAZARDS

For the products covered by this  Annex it should be recognised that while processing may reduce the
level of contamination initially present on the raw materials, it will not be able to guarantee elimination
of such contamination.  Consequently, the processor should ensure that steps are taken by their suppliers
(growers, harvesters, packers and distributors) to minimise contamination of the raw materials during
primary production.  It is recommended that processors ensure that their suppliers have adopted the
principles outlined in the Code of Hygienic Practice for Fresh Fruits and Vegetables.

There are certain pathogens, Listeria monocytogenes and Clostridium botulinum, which present specific
concern in relation to ready to eat fresh pre-cut vegetables packaged in a modified atmosphere.
Processors should ensure that they have addressed all relevant safety issues relating to the use of such
packaging.

5.2 KEY ASPECTS OF CONTROL SYSTEMS

5.2.2 Specific Process Steps

5.2.2.1 Receipt and inspection of raw materials

During unloading of raw material, verify the cleanliness of the food transportation unit and raw
materials for evidence of contamination and deterioration

5.2.2.2 Preparation of raw material before processing

Physical hazards (such as the presence of animal and plant debris, metal, and other foreign material)
should be removed through manual sorting or the use of detectors, such as metal detectors.  Raw
materials should be trimmed to remove any damaged , rotten or mouldy material.

5.2.2.3 Washing and  microbiological decontamination

Refer to section 5.2.2.1 of the Code of Hygienic Practice for Fresh Fruits and Vegetables.  In addition:

• Water used for final rinses should be of potable quality, particularly for these products as
they are not likely to be washed before consumption.

5.2.2.4 Pre-cooling Fresh Fruits and Vegetables

Refer to section 5.2.2.3 of the  Code of Hygienic Practice for  Fresh Fruits and Vegetables.

5.2.2.5  Cutting, slicing, shredding, and similar pre-cut processes

Procedures should be in place to minimize contamination with physical (e.g. metal) and microbiological
contaminants during cutting, slicing, shredding or similar pre-cut processes.

5.2.2.6 Washing after cutting, slicing, shredding, and similar pre-cut processes

Washing cut produce with potable water may reduce microbiological contamination.  In addition, it
removes some of the cellular fluids that were released during the cutting process thereby reducing the
level of available nutrients for microbiological growth.  The following should be considered:
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• Water should be replaced at sufficient frequency to prevent the build-up of organic material
and prevent cross-contamination.

• Antimicrobial agents should be used, where necessary, to minimize cross-contamination
during washing and where their use is in line with good hygienic practices.  The
antimicrobial agents levels should be monitored and controlled to ensure that they are
maintained at effective concentrations.  Application of antimicrobial agents, followed by a
wash as necessary, should be done to ensure that chemical residues do not exceed levels as
recommended by the Codex Alimentarius Commission.

• Drying or draining to remove water after washing  is important to minimize microbiological
growth.

5.2.2.7 Cold Storage

Refer to section 5.2.2.4 of the Code of Hygienic Practice for  Fresh Fruits and Vegetables.  In addition:
• Pre-cut fresh fruits and vegetables should be maintained at low temperatures at all stages,

from cutting through distribution to minimise microbiological growth.

5.7 DOCUMENTATION AND RECORDS

Where appropriate, records should be maintained to adequately reflect product information, such as
product formulations or specifications and operational controls.  Maintaining adequate documentation
and records of processing operations is important in the event of recall of with fresh pre-cut fruits and
vegetables.  Records should be kept long enough to facilitate recalls and foodborne illness
investigations, if required.  This period will likely be much longer  than the shelf life of the product.
Some examples of records to keep are the following:

•  Fresh fruit and vegetable supplier records

•  Water quality and supply records

•  Equipment monitoring and maintenance records

•  Equipment calibration records

•  Sanitation records

•  Product processing records

•  Pest control records

•  Distribution records

5.8 RECALL PROCEDURES

Refer to the General Principles of Food Hygiene .

6. ESTABLISHMENT: MAINTENANCE AND SANITATION

Refer to the General Principles of Food Hygiene.

7. ESTABLISHMENT:   PERSONAL HYGIENE

Refer to the General Principles of Food Hygiene .

8. TRANSPORTATION

Refer to the General Principles of Food Hygiene  and the Code of Hygienic Practice for  Fresh Fruits
and Vegetables.

9. PRODUCT INFORMATION AND CONSUMER AWARENESS

Refer to the General Principles of Food Hygiene.
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10. TRAINING

Refer to the General Principles of Food Hygiene  and the Code of Hygienic Practice for Fresh Fruits
and Vegetables.  In addition:

10.2 TRAINING PROGRAMS

To evaluate the level of training required of persons responsible for the production of fresh pre-cut fruits
and vegetables, the additional following factors  should be taken into account:

• the packaging systems used for fresh pre-cut fruits and vegetables, including the risks of
contamination or microbiological growth involved in this method;

• the importance of temperature control and GMPs.
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INTRODUCTION

In recent years the popularity of sprouted seeds has increased dramatically and are favoured by many for
their nutritional value.  However, the recent increase in reports of food borne illness associated with raw
sprouts has raised concerns from public health agencies and consumers about the safety of these
products.

The microbial pathogens associated with sprouted seeds are for example Salmonella  spp, pathogenic E.
coli, Listeria monocytogenes, and Shigella spp.  Outbreak investigations have indicated that
microorganisms found on sprouts most likely originate from the seeds.  Most seeds supplied to sprout
producers are produced primarily for  forage or animal grazing where the Good Agricultural Practices
(GAPs) necessary to prevent microbial contamination of seeds intended for sprouting are not followed,
especially through the misuse of natural fertilizers or contaminated irrigation water.  As a result, the
seeds may be contaminated in the field or during harvesting, storage or transportation.  Typically, the
germination process in sprout production involves keeping seeds warm and moist for two to ten days.
In these conditions, if low levels of microbial contaminants are present on seeds, they can quickly reach
levels high enough to cause illness.

The scientific literature proposes microbilogical decontamination of seeds treatments which can achieve
different levels of pathogen reduction.  There is currently no treatment available that can guarantee
pathogen free seeds.  Research is in progress to find efficient  microbiological decontamination
treatments which would provide sufficient pathogen reduction on seeds especially if pathogens are
internalized.

1. OBJECTIVES

This  annex recommends control measures to occur in two areas: during seed production and during
sprout production.  During seed production, conditioning and storage, the application of Good
Agricultural Practices (GAPs) and Good Hygienic Practices (GHPs) are aimed at preventing microbial
pathogen contamination of seeds.  During sprout production, the microbiological decontamination of
seeds step is aimed at reducing potential contaminants and the good hygienic practices at preventing the
introduction of microbial pathogens and minimizing their potential growth.  The degree of control in
these two areas has a significant impact on the safety of sprouts.

2. SCOPE, USE AND DEFINITION

2.1 SCOPE
  This annex covers the hygienic practices that are specific for the primary production of seeds for
sprouting and the production of sprouts for human consumption in order to produce a safe and
wholesome product.

2.2 USE
This annex follows the format of the Recommended International Code of Practice – General Principles
of Food Hygiene CAC/RCP 1-1969, Rev 3 (1997) and should be used in conjunction with the General
Principles of Food Hygiene and the Code of Hygienic Practice for Fresh Fruit and Vegetables.

2.3 DEFINITIONS
Seed producer - any person responsible for the management of activities associated with the primary
production of seeds including post-harvest practices.

Seed distributor - any person responsible for the distribution of seeds (handling, storage and
transportation) to sprout producers.  Seed distributors may deal with single or multiple seed producers
and can be producers themselves.
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Sprout producer - any person responsible for the management of the activities associated with the
production of sprouted seeds.

Spent irrigation water - water that has been in contact with sprouts during the sprouting process.

3. PRIMARY PRODUCTION OF SEEDS

Refer to the Code of Hygienic Practice for  Fresh Fruits and Vegetables.  In addition:

3.2 HYGIENIC PRODUCTION OF SEEDS

3.2.1.2 Manure and biosolids
When seeds are destined for the production of sprouts for human consumption, wild or domestic
animals should not be allowed to graze in the fields where seeds are grown (e.g., employing sheep for
spring clip back of alfalfa).

It is particularly important to prevent microbial contamination during the production of seeds which will
be used to produce sprouts for human consumption because of the potential for pathogens to grow
during the sprouting process. Consequently, manure, biosolids and other natural fertilizers should only
be used when they have undergone treatments which achieve a high level of pathogen reduction.

3.2.1.4 Agricultural chemicals
Seed producers should only use chemicals (e.g., pesticides, desiccants) which are acceptable for seeds
intended for the production of sprouts for human consumption .

3.2.4 EQUIPMENT ASSOCIATED WITH GROWING AND HARVESTING

Prior to harvest, harvesting equipment should be adjusted to minimize soil intake and seed damage and
should be cleaned from any debris or earth.  Diseased or damaged seeds, which could be susceptible to
microbial contamination, should not be used for the production of sprouts for human consumption.

3.3 HANDLING, STORAGE AND TRANSPORT
Seeds produced for the production of sprouts for human consumption should be segregated from
product to be seeded or planted for  animal feed (e.g., for forage or animal grazing) and clearly labelled.

Recognising that seeds are vulnerable to microbial pathogens during thrashing and drying, adequate care
is needed to maintain sanitation in drying yards, and exposure of seeds to mist, high humidity and fog
should be avoided.

3.4 ANALYSES
Seed producers, distributors, and sprout producers should test lots of seeds for microbial pathogens
using internationally accepted analytical methods.  Sprouting seeds before testing increases the
possibility of finding pathogens that may be present.  If lots of seeds are found to be contaminated,  they
should not be sold or used for the production of sprouts for human consumption.  Because of the
limitations associated with sampling methods and analytical tests, failure to find contamination does not
guarantee that the seeds are pathogen free.  However, if contamination is found at this stage, it allows
seeds to be diverted or destroyed before entering sprout production for human consumption.  Seed
producers, distributors and sprout producers should refer to the Principles for the Establishment and
Application of Microbiological Criteria for Foods, CAC/GL 21-1977, for guidance on establishing a
sampling plan.

3.5 RECALL PROCEDURES
Seed producers for the production of sprouts for human consumption  should ensure that records and
recall procedures are in place to effectively respond to health risk situations.  Procedures should enable
the complete and rapid recall of any implicated seed.  The procedures should also assist in providing
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detailed information for the identification and investigation of any contaminated seeds and sprouts.  The
following should be adopted:

• Seed production and distribution practices should be in place to minimize the quantity of
seed identified as a single lot and avoid the mixing of multiple lots that would complicate
recalls and provide greater opportunity for cross-contamination.  Seed producers and
distributors and sprout producers should maintain records for each lot.  The lot number,
producer and country of origin should be indicated on each container.

• Seed producers should have a system to: effectively identify lots, trace the production sites
and agricultural inputs associated with the lots, and allow physical retrieval of the seeds in
case of a suspected hazard.

• Where a lot has been recalled because of a health hazard, other lots that were produced
under similar conditions (e.g., on the same production sites or with the same agricultural
inputs) and which may present a similar hazard should be evaluated for safety.  Any lot
presenting a similar risk should be recalled.  Blends containing potentially contaminated
seeds must also be recalled.

• Seeds which may present a hazard must be held and detained until they are disposed of
properly.

4. ESTABLISHMENT FOR SPROUT PRODUCTION

Refer to the General Principles of Food Hygiene.  In addition:

4.2.1 DESIGN AND LAYOUT

Where appropriate, the internal design and layout of sprout establishments should permit Good  Hygiene
Practices, including protection against cross-contamination between and during operations.  Storage,
seed rinsing and microbiological decontamination, germination and packaging areas should be
physically separated from each other.

5. CONTROL OF OPERATION

Refer to the General Principles of Food Hygiene.  In addition:

5.2.2 SPECIFIC PROCESS STEPS IN SPROUT PRODUCTION

5.2.2.1 Water use during sprout production
Water quality management will vary throughout all operations.  Sprout producers should follow GMPs
to minimize the potential for the introduction or spread of pathogens in processing water.  The quality of
water used should be dependent on the stage of the operation. Because of the potential for pathogen
proliferation during the sprouting process, clean water could be used for initial washing stages, whereas
water used later in the sprout production process (i.e., for the rinse following the microbiological
decontamination of seed, and subsequent operations) should be preferably of potable quality or at least
clean water.

5.2.2.2 Initial rinse
The seeds should be rinsed thoroughly before the microbiological decontamination treatment to remove
dirt and increase the efficiency of this treatment.

• Seeds should be rinsed and thoroughly agitated in large volumes of clean water, in such a
way to maximize surface contact.  The process should be repeated until most of the dirt is
removed and rinse water remains clear.
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5.2.2.3   Microbiological decontamination of seeds
Due to the difficulty of obtaining seeds which can be guaranteed as pathogen free, it is recommended
that seeds be treated prior to the sprouting process.  Although there are other options like the use of
lactic acid bacteria, liquid microbiological decontamination treatment is generally used.  During this
treatment sprout producers should adhere to the following:

• All containers used for microbiological decontamination of seeds should be cleaned and
disinfected prior to use.

• Seeds should be well agitated in large volumes of antimicrobial agent to maximise surface
contact.

• The duration of treatment and the concentration of antimicrobial agent used should be
accurately measured and recorded.

• Strict measures should be in place to prevent re-contamination of seeds after the
microbiological decontamination treatment.

• Antimicrobial agent should be used according to manufacturer’s instructions for their
intended use.

5.2.2.4 Rinse after seed treatment
As appropriate, seeds should be thoroughly rinsed after the microbiological decontamination  treatment
with potable water or at least clean water.  Rinsing should be repeated sufficiently to eliminate
antimicrobial agent.

5.2.2.5 Pre-germination soak
Soaking is often necessary to improve germination.  When soaking, the sprout producer should adhere
to the following:

• All containers used for soaking should be cleaned and disinfected prior to use.

• Seeds should be soaked in cleaned water for the shortest possible time to minimize microbial
growth.

• This step may also employ antimicrobial agents.

• After soaking, seeds should be rinsed thoroughly with potable water or at least clean water.

5.2.2.6 Germination
During germination, keep the environment and equipment clean to avoid potential contamination.  All
equipment should be cleaned and disinfected before each new batch.

• Only potable water should be used.

• Where necessary and when used, soils or other matrices should be treated (e.g., pasteurized)
to achieve a high degree of microbial reduction.

5.2.2.7 Harvesting
All equipment should be cleaned and disinfected before each new batch.  Harvesting should be done
with cleaned and disinfected tools dedicated for this use.

5.2.2.8 Final rinse and cooling
A final water rinse will remove hulls, cool product, and may reduce microbial contamination on sprouts.
The following should be adopted:

• As appropriate, sprouts should be rinsed in cold potable water to lower sprout temperature
and slow down microbial growth.

• Water should be changed, as needed (e.g., between batches), to prevent cross-contamination.
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• Sprouts should be drained using appropriate equipment  ( e.g. food grade centrifugal dryer)
that is clean and disinfected prior to use.

• If additional cooling time is necessary, steps should be taken to facilitate rapid cooling (e.g.,
placed in smaller containers with adequate air flow between containers).

5.2.2.9 Storage of finished product

• Where appropriate, sprouts should be kept under cold temperature (e.g. 50C) that will
minimize microbial growth for the intended shelf life of the product.  Regular and effective
monitoring of temperature of storage areas and transport vehicles should be carried out.

5.2.3 MICROBIOLOGICAL AND OTHER SPECIFICATIONS

It is recommended that seed and sprouts or spent irrigation water be tested for the presence of
pathogens.

5.2.3.1 Testing of seed lots before entering production
It is recommended that each new lot of seeds received at the sprouting facility is tested before entering
production (i.e. before the microbiological decontamination of seeds ).

• The seed sample selected for testing should be sprouted prior to analysis to increase the
potential to detect pathogens if present.  Analysis may be performed on the sprouted seeds or
the water used to sprout the sample.

• Seed samples for microbial analysis should not be subject to any microbiological
decontamination treatment at the sprouting facility.

5.2.3.2 Testing  of sprouts and/or spent irrigation water
Current seed treatments cannot guarantee total elimination of pathogens.  Further, if even a few
pathogens survive the microbiological decontamination treatment, they can grow to high numbers
during sprouting.  Therefore, producers should have in place a sampling/testing plan to regularly
monitor for pathogens at one or more stages after the start of germination.

• Analyses can be performed during the germination process (e.g., spent irrigation water or
sprouts) and/or finished product may be analysed after harvest.

• Testing spent irrigation water is a good indicator of microbial conditions of sprouts.  It is
homogeneous and is simpler to analyse.  Further, sampling spent irrigation water (or
sprouts) during germination allows earlier results compared to testing finished product.

• Because of the sporadic nature of seed contamination, it is recommended that producers test
every production lot.

5.2.4 MICROBIOLOGICAL CROSS-CONTAMINATION

Sprout producers should adhere to the following:

• The traffic pattern of employees should prevent cross-contamination of sprouts.  For
example: the employees should avoid going back and forth to various areas of production.
The employees should not go from a potentially contaminated area to the germination and/or
packaging area unless they have washed their hands and changed to clean protective
clothing.

5.3 INCOMING MATERIAL REQUIREMENTS

5.3.1 SPECIFICATIONS FOR INCOMING SEEDS

• Sprout producers should recommend that seed producers adopt good agricultural practices
and provide evidence that the product was grown according to section 3 of this Annex and
the Code of Hygienic Practice for  Fresh Fruits and Vegetables.
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• Seed and sprout producers should obtain assurance from seed producers or distributors that
chemical residues of each incoming lot are within the limits established by the Codex
Alimentarius Commission and, where appropriate, they should obtain certificates of analysis
for microbial pathogens of concern.

5.3.2 CONTROL OF INCOMING SEEDS

Seed containers should be examined at their arrival to minimize the potential for introducing obvious
contaminants in the establishment.

• Seed containers should be examined for physical damage (e.g., holes from rodents) and
signs of contamination (e.g., stains, rodent, insects, faeces, urine, foreign material, etc.).  If
found to be damaged, contaminated or potentially contaminated, its contents should not be
used for the production of sprouts for human consumption.

• If seed lots are analysed for the presence of microbial pathogens of concern, these should not
be used until results of analysis are available.

5.3.3 SEED STORAGE

Seeds should be handled and stored in a manner that will prevent damage and contamination.

• Seeds should be stored off the floor, away from walls and in proper storage conditions to
prevent mould and bacterial growth and facilitate pest control inspection.

• Open containers should be stored in such a way that they are protected from pests and other
sources of contamination.

5.7 DOCUMENTATION AND RECORDS
Refer to the Code of Hygienic Practice for  Fresh Fruits and Vegetables.  In addition:

Written records that accurately reflect product information and operational controls should be available
to demonstrate the adequacy of the production activities.

• Upon receipt of seeds, records should be maintained of the seed supplier, the lot number and
the country of origin to facilitate  recall procedures.

• Records should be legible, permanent and accurate. Records should include written
procedures, controls, limits, monitoring results and subsequent follow-up documents.
Records must include: seed sources and lot numbers, water analysis results, sanitation
checks, pest control monitoring, sprout lot codes, analysis results, production volumes,
storage temperature monitoring, product distribution and consumer complaints.

• Records should be kept long enough to facilitate recalls and food borne illness investigation,
if required.  This period will likely be much longer than the shelf life of the product.

6. ESTABLISHMENT: MAINTENANCE AND SANITATION

Refer to the General Principles of Food Hygiene.

7. ESTABLISHMENT: PERSONAL HYGIENE

Refer to the General Principles of Food Hygiene.

8. TRANSPORTATION

Refer to the General Principles of Food Hygiene.

9. PRODUCT INFORMATION AND CONSUMER AWARENESS

Refer to the General Principles of Food Hygiene.
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10. TRAINING

Refer to the General Principles of Food Hygiene .  In addition:

10.1 AWARENESS AND RESPONSIBILITIES
Refer to the Code of Hygienic Practice for Fresh Fruits and Vegetables.  In addition:

The producer should have a written training program that is routinely reviewed and updated.  Systems
should be in place to ensure that food handlers remain aware of all procedures necessary to maintain the
safety of sprouts.
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Appendix III

PROPOSED DRAFT REVISED GUIDELINES FOR THE APPLICATION OF THE
HACCP SYSTEM

(At Step 5 of the Procedure

RECOMMENDED ENHANCEMENTS INCLUDED (UNDERLINED)

Prior to application of HACCP to any sector of the food chain, that sector should be operating under good
hygienic practices according to the Codex General Principles of Food Hygiene, the appropriate Codex
Codes of Practice, and appropriate food safety legislation.  These prerequisite programs to HACCP,
including training, should be well established, fully operational and verified in order to facilitate the
successful application and implementation of the HACCP system.

For all types of food business, management awareness and commitment is necessary for implementation of
an effective HACCP system.  The effectiveness will also rely upon management and employees having the
appropriate HACCP knowledge and skills.

During hazard identification, evaluation, and subsequent operations in designing and applying HACCP
systems, consideration must be given to the impact of raw materials, ingredients, food manufacturing
practices, role of manufacturing processes to control hazards, likely end-use of the product, categories of
consumers of concern, and epidemiological evidence relative to food safety.

The intent of the HACCP system is to focus control at Critical Control Points (CCPs).  Redesign of the
operation should be considered if a hazard which must be controlled is identified but no CCPs are found.

HACCP should be applied to each specific operation separately.  CCPs identified in any given example in
any Codex Code of Hygienic Practice might not be the only ones identified for a specific application or
might be of a different nature.  The HACCP application should be reviewed and necessary changes made
when any modification is made in the product, process, or any step.

All seven principles must be applied in the HACCP system.  It is important when applying HACCP to be
flexible.  This flexibility should take into account the nature and size of the operation, including the human
and financial resources, infrastructure, processes, knowledge and practical constraints.  The application of
the HACCP principles should be the responsibility of each individual business. However, it is recognised
that there may be obstacles hindering the effective application of the HACCP principles by individual
business.  This is particularly relevant in small and/or less developed businesses.

Specific obstacles, particularly for small and/or less developed businesses, are not always having the
resources and the necessary expertise on site for the development and implementation of an effective
HACCP plan.  In such situations, expert advice should be obtained from other sources, which may include:
trade and industry associations, independent experts and regulatory authorities. HACCP literature and
especially sector-specific HACCP guides can be valuable.  Expertly developed HACCP guidance relevant
to the process or type of operation may provide a useful tool for businesses in designing and implementing
the HACCP plan.  Where businesses are using expertly developed HACCP guidance,  it is essential that it
is specific to the foods and/or processes under consideration.
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The efficacy of any HACCP system will nevertheless rely on management and employees having the
appropriate HACCP knowledge and skills, therefore ongoing training is necessary for all levels of
employees and managers, as appropriate.

APPLICATION

The application of HACCP principles consists of the following tasks as identified in the Logic Sequence for
Application of HACCP (Diagram 1).

1. Assemble HACCP team

The food operation should assure that the appropriate product specific knowledge and expertise is
available for the development of an effective HACCP plan.  Optimally, this may be accomplished by
assembling a multidisciplinary team.  Where such expertise is not available on site, expert advice should be
obtained from other sources, such as, trade and industry associations, independent experts, regulatory
authorities, HACCP literature and HACCP guidance (including sector-specific HACCP guides).  The
scope of the HACCP plan should be identified.  The scope should describe which segment of the food
chain is involved and the general classes of hazards to be addressed (e.g. does it cover all classes of
hazards or only selected classes).  It may be possible that a well-trained individual with access to such
guidance is able to implement HACCP in-house.

2. Describe product

A full description of the product should be drawn up, including relevant safety information such as:
composition, physical/chemical structure (including Aw, pH, etc), microcidal/static treatments (heat-
treatment, freezing, brining, smoking, etc), packaging, durability and storage conditions and method of
distribution.  Within businesses with multiple products, for example, catering operations, it may be effective
to group products with similar characteristics or processing steps, for the purpose of development of the
HACCP plan.

3. Identify intended use

The intended use should be based on the expected uses of the product by the end user or consumer.  In
specific cases, vulnerable groups of the population, e.g. institutional feeding, may have to be considered.

4. Construct flow diagram

The flow diagram should be constructed by the HACCP team (see also paragraph 1 above).  The flow
diagram should cover all steps in the operation for a specific product.  The same flow diagram may be used
for a number of products that are manufactured using similar processing steps.  When applying HACCP to
a given operation, consideration should be given to steps preceding and following the specified operation.

5. On-site confirmation of flow diagram

 Steps must be taken to confirm the processing operation against the flow diagram during all stages and
hours of operation and amend the flow diagram where appropriate.  The confirmation of the flow diagram
should be performed by a person or persons with sufficient knowledge of the processing operation.

6. List all potential hazards associated with each step, conduct a hazard analysis, and 
consider any measures to control identified hazards
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(SEE PRINCIPLE 1)

The HACCP team (see also paragraph 1 above) should list all of the hazards that may be reasonably
expected to occur at each step according to the scope from primary production, processing, manufacture,
and distribution until the point of consumption.

The HACCP team (see also paragraph 1 above) should next conduct a hazard analysis to identify for the
HACCP plan, which hazards are of such a nature that their elimination or reduction to acceptable levels is
essential to the production of a safe food.

In conducting the hazard analysis, wherever possible the following should be included:

• the likely occurrence of hazards and severity of their adverse health effects;

• the qualitative and/or quantitative evaluation of the presence of hazards;

• survival or multiplication of micro-organisms of concern;

• production or persistence in foods of toxins, chemicals or physical agents; and,

• conditions leading to the above.

Consideration should be given to what control measures, if any exist, can be applied to each hazard.

More than one control measure may be required to control a specific hazard(s) and more than one hazard
may be controlled by a specified control measure.

7. Determine Critical Control Points

(SEE PRINCIPLE 2)1

There may be more than one CCP at which control is applied to address the same hazard.  The
determination of a CCP in the HACCP system can be facilitated by the application of a decision tree (e.g.,
Diagram 2), which indicates a logic reasoning approach.  Application of a decision tree should be flexible,
given whether the operation is for production, slaughter, processing, storage, distribution or other.  It
should be used for guidance when determining CCPs.  This example of a decision tree may not be
applicable to all situations.  Other approaches may be used.  Training in the application of the decision tree
is recommended.

If a hazard has been identified at a step where control is necessary for safety, and no control measure exists
at that step, or any other, then the product or process should be modified at that step, or at any earlier or
later stage, to include a control measure.

8. Establish critical limits for each CCP

(SEE PRINCIPLE 3)

                                                
1  Since the publication of the decision tree by Codex, its use has been implemented many times for training purposes.  In
many instances, while this tree has been useful to explain the logic and depth of understanding needed to determine
CCPs, it is not specific to all food operations, e.g., slaughter, and therefore it should be used in conjunction with
professional judgement, and modified in some cases.
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Critical limits must be specified and validated for each Critical Control Point.  In some cases more than one
critical limit will be elaborated at a particular step.  Criteria often used include measurements of
temperature, time, moisture level, pH, Aw, available chlorine, and sensory parameters such as visual
appearance and texture.

Where expertly developed HACCP guidance has been used to establish the critical limits, care should be
taken to ensure that these limits fully apply to the specific operation, product or groups of products under
consideration.  These critical limits should be measurable.

9. Establish a monitoring system for each CCP

(SEE PRINCIPLE 4)

Monitoring is the scheduled measurement or observation of a CCP relative to its critical limits.  The
monitoring procedures must be able to detect loss of control at the CCP.  Further, monitoring should
ideally provide this information in time to make adjustments to ensure control of the process to prevent
violating the critical limits.  Where possible, process adjustments should be made when monitoring results
indicate a trend towards loss of control at a CCP.  The adjustments should be taken before a deviation
occurs.  Data derived from monitoring must be evaluated by a designated person with knowledge and
authority to carry out corrective actions when indicated.  If monitoring is not continuous, then the amount or
frequency of monitoring must be sufficient to guarantee the CCP is in control.  Most monitoring procedures
for CCPs will need to be done rapidly because they relate to on-line processes and there will not be time
for lengthy analytical testing.  Physical and chemical measurements are often preferred to microbiological
testing because they may be done rapidly and can often indicate the microbiological control of the product.

All records and documents associated with monitoring CCPs must be signed by the person(s) doing the
monitoring and by a responsible reviewing official(s) of the company.

10. Establish corrective actions

(SEE PRINCIPLE 5)

Specific corrective actions must be developed for each CCP in the HACCP system in order to deal with
deviations when they occur.

The actions must ensure that the CCP has been brought under control.  Actions taken must also include
proper disposition of the affected product.  Deviation and product disposition procedures must be
documented in the HACCP record keeping.

11. Establish verification procedures

(SEE PRINCIPLE 6)

Establish procedures for verification.  Verification and auditing methods, procedures and tests, including
random sampling and analysis, can be used to determine if the HACCP system is working correctly.  The
frequency of verification should be sufficient to confirm that the HACCP system is working effectively.

Verification should be carried out by someone other than the person who is responsible for performing the
monitoring and corrective actions.  Where verification can not be performed in house, verification should be
performed on behalf of the business by external experts.
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Examples of verification activities include:

• Review of the HACCP system and its records;

• Review of deviations and product dispositions;

• Confirmation that CCPs are kept under control.

Where appropriate, validation activities should include actions to confirm the efficacy of all elements of the
HACCP plan.

12. Establish Documentation and Record Keeping

(SEE PRINCIPLE 7)

Efficient and accurate record keeping is essential to the application of a HACCP system.  HACCP
procedures should be documented.  Documentation and record keeping should be appropriate to the
nature and size of the operation and sufficient to assist the business to verify that the HACCP controls are
in place and being maintained.  Expertly developed HACCP guidance materials (e.g. sector-specific
HACCP guides) may be utilised as part of the documentation, provided that those materials reflect the
specific food operations of the business.

Documentation examples are:

 Hazard analysis;

 CCP determination;

 Critical limit determination.

Record examples are:

• CCP monitoring activities;

• Deviations and associated corrective actions;

• Verification procedures performed;

• Modifications to the HACCP plan;

• Modifications to the HACCP system.

An example of a HACCP worksheet is attached as Diagram 3.

A simple record-keeping system can be effective and easily communicated to employees.  It may be
integrated into existing operations and may use existing paperwork, such as delivery invoices and checklists
to record, for example, product temperatures.

TRAINING

Training of personnel in industry, government and academia in HACCP principles and applications and
increasing awareness of consumers are essential elements for the effective implementation of HACCP.  As
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an aid in developing specific training to support a HACCP plan, working instructions and procedures
should be developed which define the tasks of the operating personnel to be stationed at each Critical
Control Point.

Cooperation between primary producer, industry, trade groups, consumer organisations, and
responsible authorities is of vital important.  Opportunities should be provided for the joint training
of industry and control authorities to encourage and maintain a continuous dialogue and create a
climate of understanding in the practical application of HACCP.
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 DIAGRAM 1

LOGIC SEQUENCE FOR THE APPLICATION OF HACCP

Assemble HACCP Team

Describe Product

1.

2.

Identify Intended Use3.

Construct Flow Diagram
4.

On-site Confirmation of Flow Diagram5.

6.

7.

List all Potential Hazards
Conduct a Hazard Analysis
Consider Control Measures

Determine CCPs

8.

Establish a Monitoring System for each CCP9.

Establish Corrective Actions10.

Establish Verification Procedures

12. Establish Documentation and Record Keeping

11.

See Diagram 2

Establish Critical Limits for each CCP
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 DIAGRAM 2
EXAMPLE OF DECISION TREE TO IDENTIFY CCPS

(answer questions in sequence)

 

Yes

No

Q1

No
Modify step,
process or product

Is control at this step
necessary for safety? Yes

Not a CCP Stop *

Q2 Yes

Q3

Yes

Q4

NoYes

Not a CCP Stop *

Is the step specifically designed to
eliminate or reduce the likely occurrence

of a hazard to an acceptable level? **

Critical Control
Point CCP

Not a CCP

Stop *

No

Could contamination with identified
hazard(s) occur in excess of

acceptable level(s) or could these
increase to unacceptable levels? **

No

Will a subsequent step eliminate
identified hazard(s) or reduce likely

occurrence to acceptable level(s)? **

Do preventative control measures exist?

Yes

** Acceptable and unacceptable
levels need to be determined within
the overall objectives in identifying

the CCPs of the HACCP plan

*  Proceed to the next
identified hazard in the

described process



ALINORM 03/13 Appendix III                                                                                                  Page 80

  DIAGRAM 3

 EXAMPLE OF A HACCP WORKSHEET
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Appendix IV

PROPOSED DRAFT GUIDELINES FOR THE CONTROL OF Listeria monocytogenes IN
FOODS? (at Step 2 of the Procedure)

Prepared by Germany with assistance of Austria, Denmark, France, Japan, Norway, the
United Kingdom, the European Commission and the International Commission on

Microbiological Specifications for Foods (ICMSF)
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INTRODUCTION

Listeria monocytogenes (L. monocytogenes) is a bacterium that occurs widely in both the agricultural
(soil, plants and water) and food processing environment.  The bacterium is resistant to various
environmental conditions such as high salt or acidity (Ryser and Marth, 1991).  L. monocytogenes
grows at low oxygen conditions and refrigeration temperatures, and survives for long periods in the
environment, on foods, in the processing plant, and in the household refrigerator.  Although frequently
present in raw foods of both plant and animal origin, it also can be present in cooked foods due to post-
processing contamination.  L. monocytogenes has been isolated in such foods as raw and pasteurized
fluid milk, cheeses (particularly soft-ripened varieties), ice cream, raw vegetables, fermented raw-meat
sausages, raw and cooked poultry, raw meats (all types) and raw and smoked fish.  Even when L.
monocytogenes is initially present at a low level in a contaminated food, the organism can multiply
during storage, including storage at refrigeration temperatures when the food supports growth.

Available epidemiological data show single cases and outbreaks of listeriosis.  During recent years, the
incidence of listeriosis in most countries has not increased, and in a number of countries the incidence
appears to have decreased.  In most countries, the reported incidence is 2 to 7 cases per million
inhabitants.  Transitory increases in incidence rates have been noted in several countries.  These have
been associated typically to foodborne outbreaks attributed to specific foods, often from specific
manufacturers.  Even at the height of such outbreaks, listeriosis is still a relative rare disease, having an
attack rate of 0.8 to 2 cases per 100,000 people.  The incidence rates for listeriosis returned to prior
baseline values after the causative food was removed from the market and consumers received effective
public health information pertaining to appropriate food choices and handling practices.

Apparent reductions in the baseline levels of listeriosis have been observed during the past several
years.  This likely reflects the efforts of industry and governments (a) to implement Good Hygiene
Practice (GHP) and apply HACCP to reduce the frequency and extent of Listeria in industrially
processed foods, (b) to improve the integrity of the cold chain to reduce the incidence of temperature
abuse conditions that foster the growth of L. monocytogenes, and (c) to enhance risk communication,
particularly for consumers at increased risk of listeriosis (ICMSF, 1996).

However, further actions shall be taken to lower the risk of human listeriosis from food consumption
world wide.  Based upon the known characteristics of the microorganism and the disease some countries
maintain a policy of „zero tolerance“ for L. monocytogenes in ready-to-eat foods. Several countries have
concluded that while a complete absence of L. monocytogenes (zero tolerance) may be a commendable
goal, for certain foods it is an unrealistic and unattainable requirement, that limits trade without having a
positive impact on public health.  The levels of L. monocytogenes associated with “unavoidable”
contamination of these products are typically low, and the risks are minimal if multiplication does not,
or cannot, occur during storage, distribution and preparation.  Therefore, a slightly different approach to
L. monocytogenes contamination was taken.

These different approaches towards the management of L. monocytogenes may lead to trade barriers that
can and should be avoided, if the foods do not endanger a country's appropriate level of protection.  This
document provides data on which the CCFH and countries or regions can decide whether the presence
of low numbers of L. monocytogenes in certain categories of food would be tolerable (acceptable) and
proposes Microbiological Criteria that should prevent in the context of the WTO/SPS Agreement the
establishment of unnecessary or unjustified trade barriers.

1 SCOPE

The document gives guidelines for the control of L. monocytogenes in foods in [international] trade
based on considerations of risk assessment and lists a number of risk ma nagement options.  One option
may be the establishment of Microbiological Criteria and recommendations for them are given.
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2 DOCUMENTS USED

During the elaboration of these guidelines for the control of L. monocytogenes in foods the following
documents were considered:

(a) Documents of the Codex Committee on Food Hygiene:
• Report of the 32nd Session of the Codex Committee on Food Hygiene (ALINORM 01/13)
• Principles and Guidelines for the Conduct of Microbiological Risk Assessment (ALINORM
99/13A, Appendix II)
• Principles for the Establishment and Application of Microbiological Criteria for Foods
(CAC/GL 21-1997)
• Hazard Analysis and Critical Control Point (HACCP) System and Guidelines for its Application
(Annex to CAC/RCP 1-1969, Rev. 3 1997).
• Danish Government: Discussion paper for the Codex Committee on Food Hygiene on „The
Control of Listeria monocytogenes in Foods“ (28th August 1998)
• Proposed Draft Principles and Guidelines for the conduct of microbiological risk management,
CX/FH 00/6 July 2000
• „Establishment of sampling plans for microbiological safety criteria for foods in international
trade“. Document prepared by the ICMSF for the Codex Food Hygiene Committee (Septe mber
1996)
• Annex to Codex document on Establishment of sampling plans for Listeria monocytogenes in
international trade (submitted by the ICMSF secretariat to the Codex FH Committee, September
1996)
(b) „Risk management and food safety“. Report of a joint FAO/WHO Consultation, Rome,
Italy, 27 to 31 January 1997. FAO Food Nutrition Paper 65, Rome 1997
(c) Report of the Joint FAO/WHO Expert Consultation on Risk Assessment of

Microbiological Hazards in Foods. Rome, 17-21 July 2000.

3. DEFINITIONS

Microbiological Food Safety Objective –A statement [based on risk analysis] expressing the level of
microbiological hazard in a food that is tolerable in relation to an appropriate level of protection 1 .

Risk Management – The process, distinct from risk assessment, of weighing policy alternatives, in
consultation with all interested parties, considering risk assessment and other factors relevant for the
health protection of consumers and for the promotion of fair trade practices, and if needed selecting
appropriate prevention and control options 2 .

[Management Options - different approaches to managing microbiological risks.]

Microbiological Criterion – A microbiological criterion for food defines the acceptability of a product
or a lot, based on the absence or presence, or number of microorganisms including parasites, and/or
quantity of their toxins/metabolites, per unit(s) of mass, volume, area or lot 3 .

4 INVOLVEMENT OF STAKEHOLDERS

The management of L. monocytogenes in foods needs to involve parties along the whole food chain, i.e.
food producers, processors, distributors, retailers, people in food service and consumers.

The degree to which a single party gets involved depends on the steps to consider in the Risk
Assessment of L. monocytogenes in foods of concern.  If there is a listericidal step within the production
process, the control of L. monocytogenes is focussed at the processing level and food processors are
mainly involved.  When no listericidal step is included several control measures may need to be taken to
achieve the appropriate level of protection, and thus more parties have to be involved in the
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management process.  Within CCFH, governments and interested parties have the possibility to
participate, however, sometimes participation of particular stakeholders may be specifically encouraged.

1 This definition is taken from the Proposed Draft Principles and Guidelines for the Conduct of Microbiological
Risk Management, CX/FH 00/6

2 This definition is taken from the Procedural Manual of the Codex Alimentarius Commission, Eleventh Edition.

3 This definition is taken from CAC/GL 21 – 1997

5 GUIDELINES FOR THE CONTROL OF LISTERIA MONOCYTOGENES  IN FOODS

5.1 INITIAL RISK MANAGEMENT ACTIVITIES

Explanation:
The CCFH has been discussing since 1989 how to manage Listeria monocytogenes in foods.
Several documents were prepared, the one presented to the Committee in 1997 was asked to be
put in line with the Codex document on Microbiological Risk Management.  For this reason, the
previous version of the current document followed closely the outline of the Risk Management.
All initial risk management activities were dealt with; including those performed prior to
commissioning a risk assessment.  In this revised version of the current document these activities
are included in Annex 1.  The drafting group felt that this was necessary because the information,
for instance presented in the section risk profile, was written in 1997 and is not up-to-date
anymore.  Information that is more recent can be found in the report of the Risk Assessment
performed by the FAO/WHO.  The headings of this section were kept in the text, in order to
remain in line with the Risk Management document.

5.1.1 Identification of Risk Managers (see Annex 1)

5.1.2 Identification of the problem (see Annex 1)

5.1.3 Risk Profile (see Annex 1)

5.1.4 Defining Goals

The first aim of controlling L. monocytogenes in food is to maintain or improve the protection of human
health.  There are several control measures that can be taken at national or international level, this
document lists some of them.

The second aim is to facilitate international trade without compromising the protection of human health.
The WTO/SPS agreement specifies that Codex standards, Codes or Guidelines have to be applied,
whenever necessary.  This document gives guidance on the ma nagement of L. monocytogenes by
applying appropriate control measures at the various le vels of the food chain and by the establishment
of microbiological criteria.

5.1.5 Scope, range and risk assessment policy

Microbiological risk assessment policy setting is a management responsibility. It serves to protect the
essential scientific independence and integrity of the microbiological risk assessment. It should be
carried out in full collaboration between risk managers and risk assessors and other interested parties.
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5.1.6 Commissioning of microbiological risk assessment

After several meetings of expert drafting groups FAO and WHO convened an expert consultation on
risk assessment for Listeria monocytogenes in ready-to-eat foods 1.  The objectives were to critically
review the assumptions on which risk assessment were based and to use the risk assessment to provide a
science-based response to the specific risk management questions posed by the 33rd Session of the
CCFH:

 i. Estimate the risk for consumers in different susceptible population groups (elderly, infants,
pregnant women, and immunocompromised patients) relative to the general population.

 ii. Estimate the risk from L. monocytogenes in food when the number of organisms ranges from
absence in 25 g to 1000 colony-forming units (cfu) per gram, or does not exceed specified levels at
the point of consumption.

 iii. Estimate the risk from L. monocytogenes in foods that support growth and foods that do not
support growth under specific storage and shelf life conditions.

 iv. Estimate the change in risk likely to occur from specific interventions and evaluate the effect of
strain variation of L. monocytogenes on the risk estimates.

As the data basis is still to small the latter question was not considered by the expert consultation.  The
report of the expert consultation was published in August 2001 and made available through the internet.

5.1.7 Consideration of the process and results of the microbiological risk assessment

The expert consultation concluded that questions pertaining to international food safety issues can be
addressed by expanding and/or adapting components of risk assessment done at a national level.  They
showed also that pre-existing models and data sets can serve as a basis for a quantitative risk assessment
efforts.  The group identified also a number of areas where data gaps exist and indicated the need for
improved data acquisition for prevalence and growth of Listeria monocytogenes in foods and the
incidence of foodborne listeriosis.  The risk characterization was based on exposure assessment for six
ready-to-eat foods from initial prevalence and concentration at the retail level to final concentration in
contaminated servings.  Risk characterizations based on the exposure profile of Listeria monocytogenes
at consumption and dose-response models were used to attempt to estimate-predicted cases of listeriosis
per serving for each of the six foods.

The expert group identified problems related to the statistical basis applied in the exposure assessment,
specifically in relation to the representation of events with very low probability that could have a very
large impact on human health.  Despite gaps in data and various caveats the consultation gave valuable
conclusions that should suffice to advance this document.

In summary, the questions posed by the 33 rd CCFH meeting were answered as follows:

 i. Based on epidemiological data from France and the US the relative susceptibility was calculated.
Setting the susceptibility of non-immunocompromised population to 1 those people having
received organ transplants are 2584fold more susceptible when they are challenged with a
infective dose of log 7.5.  Elderly people (above 60 years) may be 1.6-7.5 fold more susceptible
than younger, non-immunocompromised people.  Based on these data specific precautionary
management measures and requirements can be justified for foods specif ically intended for

                                                
1 Joint FAO/WHO Expert Consultation on Risk Assessment of Microbiological Hazards in Foods, Risk characterization
of Salmonella spp. in eggs and broiler chickens and Listeria monocytogenes in ready-to-eat foods. FAO Headquarters,
Rome, Italy, 30 April – 4 May 2001.
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consumption by clearly identifiable vulnerable groups (e.g., geriatric foods, baby foods, enteral
foods).

 ii. The experts tried to answer question (ii) by using the dose-response relationship derived in the
hazard characterization in conjunction with a “global contamination distribution”.  By using the
most conservative dose-response curve the total predicted number of cases/year in the United
States is 2,130. By making the model even more conservative the group provides the following
calculations.

Maximum log dose at consumption
(log cfu/serving)

Predicted number of cases

Baseline distribution (log 107.5 cfu/serving) 2130
4.5 24.9
3.5 5.3
2.5 1.1
1.5 0.2
0.5 0.06

-0.5 0.02
-1.5 0.01

The group concluded that it would be obvious that by eliminating higher dose levels (>103.5) the number
of predicted cases would be reduced by more than 99%.

 iii.  The expert group reports: “The question concerning the relative risk associated with foods that do
and do not support growth can also be considered broadly by using the example above.  The key
consideration is whether a correction factor needs to be applied when comparing levels at time of
retail versus at time of consumption.  For foods that support growth, increases in L.
monocytogenes cell numbers between retail and consumption would have to be assumed and there
is a significant likelihood that the hypothetical criteria analyzed above would be exceeded.
However, this would not be the case for foods that do not support growth.  Thus, for foods that do
not support growth of L. monocytogenes, the predicted number of cases in relation to maximum
dose level at retail would be the same as those depicted above for doses at time of consumption.
Again, more rigorous modeling of other factors that could influence the differential in risk of
severe listeriosis between foods that do and do not support the growth of L. monocytogenes are
currently underway and the results of that activity are expected shortly.  However, these are not
likely to alter the large differential in risk between food that do and do not support the growth of L.
monocytogenes to high levels that is suggested by the current “best-case” analysis.”

In summary the group give a basis for the management of the Listeria/food problem.  Combined with
the empirical knowledge the conclusion for the management is that there is little evidence that
consumption of low levels (<100/g) of the microorganism in foods cause listeriosis.  Products that may
support the growth above this level may pose a certain risk when growth has occurred above a level of
at least 103.  Further, estimates based on available data indicate that the risks associated with such
products are low, even for the immunosuppressed segments of the population.

[5.1.8 Identifying of Tolerable Level of Risk (TLR)]

The issue of tolerable level of risk is not discussed in the context of this document. It is a
managerial decision to be discussed and decided by the CCFH.
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5.1.9 Regional considerations

Data made available to the FAO/WHO Risk Assessors showed that L. monocytogenes is distributed in
nature and is found in a variety of products around the world.  The effect of the exposure to L.
monocytogenes is depending on predisposing factors, such as age and immunological status.  The size of
the population having such predisposing factors may differ from region to region.  Moreover, the
conditions during distribution, storage and sale may differ.  Consequently, risk estimates may vary.
However, there is no evidence that the problem in other regions of the world is more prominent than in
those from where the data were provided for the risk assessment.

5.2 RISK MANAGEMENT OPTIONS

5.2.1 Identification of options

There are many different approaches to control L. monocytogenes at the various stages of the food
chain.  Most of the time a combination of measures will be more effective in reducing risks.  Some of
these control options are listed in section 5.2.2.

The risk assessment for L. monocytogenes has demonstrated that, in relation to the likelihood of illness,
there is a negligible difference when consuming foods with levels of L. monocytogenes ranging from 0-
1000/g.  As such control measures based on a assumed maximum level of L. monocytogenes in food at
the time of consumption can be set.  It may guide the selection of the most efficient control measures
assuring that this level is not exceeded.

Explanation:

It should be noted that a tolerable level of risk has not yet been set for Listeria monocytogenes,
however, this should not prevent risk management options being put in place. Regardless of any
decision on the TLR the drafting group believes that the options suggested will lead to a reduction
in the likelihood of illness due to L. monocytogenes.

Microbiological Food Safety Objective (FSO)

Based on the risk assessment report the maximum contamination level in food at consumption should be
less than 100/g L. monocytogenes.

Explanation:

Based on the information from the Risk Assessment report CCFH should decide which level
would be appropriate for Codex purposes. The drafting group kept the original proposed level of
less than 100 L. monocytogenes per gram at the moment of consumption in order to proceed with
the elaboration of control measures, in particular the establishment of microbiological criteria.

[5.2.1.2 Precaution in risk management]

The issue of precaution is not discussed in the context of this document.  It is a topic of another
CODEX committee meeting.

5.2.2 Preferred microbiological risk management options

In order to control L. monocytogenes and hence to prevent listeriosis the application of General
Principles of Food Hygiene" (CAC/RCP 1-1969, Rev. 3, 1997) and in particular the HACCP principles
"from farm to fork" (Annex to CAC/RCP 1-1969, Rev. 3, 1997) and the food specific Codes of
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Hygienic Practices are important.  In addition, apart from the usual hygienic measures some specific
guidelines focusing on L. monocytogenes are recommended below.

5.2.2.1 Primary production and food harvesting

The management for preventing contamination and/or introduction of L. monocytogenes should start at
primary production level with approaches such as:

• introducing measures to reduce the level of specific L. monocytogenes in specific kinds of
primary production;

• specific hygienic measures related to harvesting of fish and fishery products, meat, milk, salads,
sprouts

 5.2.2.2 Food processing and distribution

L. monocytogenes can cause problems that should be managed by using hygienic measures.  Thus,
health authorities and industry should base control of L. monocytogenes on the proper application and
verification of GHP and HACCP.

As examples, specific aspects of management Listeria monocytogenes in meat and poultry, fish and
cheese processing are given in Annex 2.

Some general approaches for managing L. monocytogenes are:

• Selecting raw materials and ingredients (e.g. the use of ingredients, which received a listericidal
treatment), if necessary use of microbiological criteria and testing to accept or reject incoming
material.

• Preventing contamination and/or introduction of L. monocytogenes into the food processing plant

• Combating multiplication, and spread of L. monocytogenes in the food processing plant, use of an
environment management and monitoring program;

• Inactivation of L. monocytogenes (e.g. pasteurization, sterilization, cooking, high pressure etc.);

• Preventing recontamination between cooking and packaging e.g. separation of raw from cooked
product;

• Reducing the levels in cooked products after packaging e.g. applying a commercially feasible in-
pack pasteurization.

• Preventing an increase in levels between packaging and preparation for serving.  Controlling the
increase of L. monocytogenes during storage and distribution that may occur when food was
recontaminated.  Examples are. the use of adding safe, accepted additives, the use of improved chill
chain management or freezing of the product; and furthermore the implementation of code-dating
practices

• Removing L. monocytogenes from products e.g. the use of validated washing regimes on fresh-cut
salads and vegetables as a pathogen reduction step;

• Establishing regulatory requirements and/or creating incentives for changes in attitude that will
contribute to risk reduction, for instance by developing food safety assurance systems (e.g.
HACCP), by allowing operators to establish themselves the stringency of such schemes and the
microbiological quality of the products they buy or sell;
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• Establishing microbiological standards, performance2, process3, product4 or other criteria and
enforcing compliance (see Annex 3);

Timely action, taken in case of a deviation at a critical control point (CCP) will reduce the risk that
defective products reach the consumer.  Analyzing samples of end-products may provide information
concerning the microbiological status of the product.  However, analysis of samples taken from the line
and line-environment is a more useful tool to check the effectiveness of control measures.

5.2.2.3 Use of Microbiological Criteria

The safety of products should be assured by application and implementation of the HACCP principles
and GHP in the country of origin. Moreover, codes developed for regulating the import and export of
foods should be adhered to the documents elaborated by the CCFICS5.  However, when there is no
assurance that the HACCP principles and GHP were correctly applied and implemented, inspection and
analysis of imported lots may be indicated.  In this instance Microbiological Criteria could be applied.
Imported foods should be treated in the same manner as those produced in the domestic market.

The proposed Microbiological Criteria were developed according to the "Principles for the
Establishment and Application of Microbiological Criteria for Foods" (CAC/GL 21 - 1997).  Based on
the deliberation of the risk assessment group and [decision of the CCFH], a concentration of L.
monocytogenes not exceeding 100/g of food at the point of consumption is the microbiological limit for
the use in a sampling plan.  In order not to exceed these levels at the point of consumption, lower levels
may need to be applied at the port of entry for those foods in which growth can occur.  In order to
establish such levels, knowledge of the behavior of L. monocytogenes in the food at the prevailing
storage and distribution conditions is needed; the use of predictive models may be helpful.

However, the proposed microbiological criteria are not intended to be used for clearly identifiable food,
specifically intended for consumption by clearly identifiable vulnerable groups (high risk groups) e.g.
geriatric foods, baby foods, enteral foods.

In order to determine the number of sample units within a lot that should comply with these limits, the
recommendations prepared by ICMSF (1997) for Codex purposes have been applied (see Annex XX).
These considerations have been used to construct a decision tree (Figure 1).  The criteria proposed
should be achievable by products produced accor ding to good hygienic practices (GHP) and under a
system for control based on HACCP.

When analyzing foods it is important to adhere to adequate quality assurance procedures in the
laboratories and the use of validated methods of detection and enumeration of L. monocytogenes (e.g.
ISO 11290-1:1996 and ISO 11290 -2:1998).

5.2.2.4 Consumer education

Communication programs should be implemented to inform consumers about potential risks and how to
avoid foodborne listeriosis to lower the risk of human listeriosis from food consumption such as:

                                                
2 Performance Criterion: The required outcome of a step, or combination of steps, that contribute to assuring that a food
safety objective is met.
3 Process Criteria : The control parameters of a step, or combination of steps, that can be applied to achieve a
performance criterion.
4 Product Criterion: A parameter of a food that can contribute to assuring that a food safety objective is met.
5 Principles for Food Import and Export Inspection and Certification (CAC/GL 20-1195); Guidelines for the Design,
Operation, Assessment and Acreditation of Food Import and Export Inspection and Certification Systems (CAC/GL 26-
1997); Guidelines for the Development of Equivalence Agreements Regarding Food Import and Export Inspection and
Certification Systems (CAC/GL 34-1999); Guidelines for the Exchange of information in Food control Emergency
Situations (CAC/GL 19-1995 and Guidelines for the Exchange of Information Between Countries on Rejections of
Imported Food (CAC/GL 25-1997).
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• Informing the affected sub-groups, by all appropriate means, notably by properly trained health
professions (e.g. general practitioner, public or private hospitals, local or general health services),
about categories of avoiding foods and their specific denomination;

• Using all appropriate and available means (e.g. mass media, distribution of informative cards by
retailers, supermarkets or consumer associations)  for these sub-groups to be able to recognize these
avoiding foods when seeing their denomination on the packaging and to help them to distinguish
these specific products from the other categories of foods.

• Educating the population about food hygiene bases the soonest as possible, in particular at school.
For example, beyond basic measures as “cleaning hands”, following points could be included in
implemented training:

- respect for preserving conditions written on food labeling, in particular for cold preserving
temperatures,

- respect for dates written on food labeling (in particular the use-by-date),

- appropriate management of leftovers food,

- rules for handling of foods,

- all other appropriate points.

5.2.3 Final management decisions

At a national or regional level, Food Control authorities have to decide whether the decisions
made are appropriate for the protection of the consumers under their jurisdiction.  If not, they
have to perform a risk assessment and justify their deviation from the Codex recommendation(s)
in order to be in line with the WTO/SPS Agreement.

6 GUIDELINES FOR IMPLEMENTATION OF RISK MANAGEMENT DECISIONS FOR
CONTROL OF LISTERIA MON OCYTOGENES

The implementation of microbiological risk management decisions can be by both governmental
officials and by representatives of the food industry.  Implementation will take different forms
depending upon the options that have been decided.

In some situations, it may be preferable to utilise historical regulatory approaches.  These approaches
may be most successful in ensuring that fundamental good manufacturing practices are maintained.  The
most traditional tools for implementing microbiological risk management decision have been regulatory
command and control or periodic inspection/end product testing that is enforced through penalties for
non-compliance.  While this system has resulted in significant reduction to the contamination levels in
foods, it presents certain limitations.  These systems place the burden of compliance with the regulatory
authority rather than with the food manufacturer.  Where a substantial pathogen level reduction has
already been achieved, the rigidity of existing systems cannot provide the flexibility for tailoring
remedies to individual situations in a cost-effective manner.

In most cases, however, an integrated systems approach to ensuring the safety of foods is preferable.
Risk management decisions should address the entire farm to table continuum. HACCP, in combination
with prerequisite programmes, is one such system.  Such an approach places the responsibility for
ensuring safe foods with the producer, the manufacturer, the distributor and the retailer, effectively
using regulatory resources to provide the necessary oversight.

FSOs may function as important management tools in the implementation of risk management
decisions.  FSOs communicate to food producers the level of safety that should be achieved and
facilitates the optimal use of limited regulatory resources.
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In the field of food microbiology, microbiological testing against microbiological criteria (whether
included in regulations as standards or only advisory) has been widely used as a management tool to
determine the acceptability of products in trade.  Microbiological criteria retain their value as a possible
implementation tool of microbiological risk management decisions.  However, end product testing is
limited in its ability to assess the safety of food and cannot adequately assure the absence of pathogens.
The inherent low prevalence of most foodborne pathogens makes it statistically impossible for end
product testing to ensure the safety of foods.  Microbiological testing is more properly utilised to verify
the proper implementation of HACCP, to validate control measures and to assess problems either where
HACCP has not been employed or where access to HACCP verification information is limited or
unavailable.  When microbiological criteria are used, reference should be made to the Codex document
Principles for the Establishment and Application of Microbiological Criteria for Foods (CAC/GL 21-
1997).

7 MONITORING AND REVIEW

Listeriosis in humans presents in three main clinical forms: septicemia, meningitis, and maternofetal
infection.  All have a considerable mortality.

In order to follow the effect of any measures to control Listeria monocytogenes in food (including
microbiological criteria) and to establish the basis for a valid risk analysis it is crucial that data on the
incidence of listeriosis in humans are reliable and comparable between countries.  Because of the
seriousness of the disease most cases will probably be diagnosed.

To create such reliable and comparable data on the incidences of listeriosis, all cases of listeriosis with
isolation of Listeria monocytogenes from the blood or cerebrospinal fluid from any patient, or from any
site in any newborn or pregnant woman should be made notifiable at the national level.

It is also crucial that all human isolates are characterized by at least one discriminatory typing method,
i.e., PFGE or a similar method, on a real-time basis at least on the national level to point out related
isolates indicative of an outbreak..  This requires the establishment of a reference laboratory to collect
the isolates and to do the typing in each country.
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ANNEXES

Annex 1: Initial Risk Management Activities

1.1 Identification of Risk Managers

The primary responsibility for the production of safe food production is with the food operator. He may,
however, need to be guided regarding the level of safety to be achieved.  Within the context of Codex
Alimentarius it is the CCFH who has the responsibility to establish such levels, as an Appropriate Level
of Protection (or Tolerable Level of Risk), a Microbiological Food Safety Objective (MFSO) or a
Microbiological Criterion.  The CCFH has in the past developed, and will in the future develop, Codes
of Practice, which contain many control measures that will be helpful to ensure the safety of a product.

At the national level, the national food authorities act as Risk Managers.  They hold a pivotal position in
management of L. monocytogenes in the whole food chain "from farm to fork" (primary production,
food-processing establishments, food distribution, retail and professional preparation).  In order to arrive
at effective risk management decisions frequent and transparent interactions between governmental risk
managers and responsible business managers along the food chain as well as consumers is needed.
When food choice, storage, handling and preparation of the food by the consumer are important control
measures, the public should be aware of this and be involved in the decision making process.

1.2 Identification of the problem

Many of the foods on the market (such as those containing raw ingredients or which are subjects to
some form of portioning or maturation process after processing) will, from time to time, contain low
numbers of L. monocytogenes.  Many such foods will be cooked during preparation for consumption, so
there will be no health concern.  Moreover, epidemiological evidence indicates that the ingestion of low
numbers of L. monocytogenes does not pose a significant health risk to the general public. High
numbers may pose an unacceptable risk even to healthy persons.

Available epidemiological data show single cases and outbreaks of listeriosis (Table 1 and Table 2 of
Annex 1).  During recent years, the incidence of listeriosis in most countries has not increased, and in a
number of countries the incidence appears to have decreased.  In most countries, the reported incidence
is 2 to 7 cases per million inhabitants.  Transitory increases in incidence rates have been noted in several
countries.  These have been assoc iated typically to foodborne outbreaks attributed to specific foods,
often from specific manufacturers. Even at the height of such outbreaks, listeriosis is still a relative rare
disease, having an attack rate of 0.8 to 2 cases per 100,000 people.  The incidence rates for listeriosis
returned to prior baseline values after the causative food was removed from the market and consumers
received effective public health information pertaining to appropriate food choices and handling
practices.

Apparent reductions in the baseline levels of listeriosis have been observed during the past several
years. This likely reflects the world-wide efforts of industry and governments (a) to implement GHP
and apply HACCP to reduce the frequency and extent of Listeria in industrially processed foods, (b) to
improve the integrity of the cold chain to reduce the inc idence of temperature abuse conditions that
foster the growth of L. monocytogenes, and (c) to enhance risk communication, particularly for
consumers at increased risk of listeriosis (ICMSF, 1996).

Listeriosis is recognized as a foodborne disease.  The connection with consumption of food is well
established.  Several types of foods have been implicated in foodborne disease cases or outbreaks, such
as packaged coleslaw mix (Canada, 1982), Mexican style cheese (USA, 1985), pate (United Kingdom,
1987-88), cheese (Switzerland, 1983-87), pork tongue delicatessen (France, 1992), pork „rillettes“
(France, 1993), smoked mussels (Australia, 1991, New Zealand, 1992) and hot dogs (USA, 1998).
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Analyses accompanying epidemiological investigations have indicated that foods implicated in both
sporadic cases and outbreaks have typically had elevated levels of the pathogen due to the growth of the
microorganism in the food at some time prior to the food being consumed (ICMSF, 1996).  Public
health agencies have concluded that the levels of L. monocytogenes consumed is an important factor
affecting the incidence of listeriosis.  Foods that do not support the growth of L. monocytogenes are
unlikely to be a sources of listeriosis, whereas foods that support the growth to high levels, should be
the target of risk management efforts (Pinner et al., 1992).  There are very little data to suggest that low
levels of L. monocytogenes in foods, particularly in foods that do not support its growth, cause
listeriosis.  The contention that foodborne listeriosis is associated with the consumption of foods with
elevated levels of L. monocytogenes is supported by studies with animal models.

1.3 Risk Profile

1.3.1 Present information on hazard identification

L. monocytogenes is a facultative intracellular bacterial pathogen of both human and animals.  It causes
listeriosis in humans, with a variety of symptoms including mild diarrhea, meningitis, and septicemia.
Epidemiological evidence suggests that most exposure is foodborne.  Although listeriosis occurs
infrequently at somewhere between 2 and 7 cases per million of the population, between 20 and 30% of
both epidemic and sporadic cases are fatal.  The fatality rate is higher (up to 38-45%) in highly
susceptible individuals, such as immunosuppressed people, including pregnant women, newborns,
immunocompromised patients and the elderly people, whereas it is lower in persons without
predisposing factors.  In addition, L. monocytogenes is found in many different foods.

Serotyping distinguishes 13 serovars of L. monocytogenes, but cases of human listeriosis are caused
mainly by only three serotypes (4b, 1/2a and 1/2b).  Most outbreaks of human listeriosis and a great
percentage of the sporadic cases have been caused by the serovar 4b. In contrast, serogroup 1/2 strains
seem to be more often recovered from food.

This broad based prevalence in the food system, together with a high mortality rate of listeriosis,
suggests that L. monocytogenes represents an important hazard to human health that needs to be
controlled.

1.3.2 Present information on hazard characterization

Serious cases are manifested by septicemia and meningitis, and may result in death.  The highest
incidence is amongst individuals at increased risk due to alterations or deficiencies in the normal
immune response as a result of immunosuppressive drugs, cancer, AIDS, etc.  Data collected in France
indicated that patients at higher risk among non-pregnancy related cases are organ-transplantation
recipients (200 cases/100,000 recipients), patients suffering from cancer (13/100,000 patients) and
individuals aged more than 65 years without known underlying diseases (14/100,000 individuals).  Data
of U.S.A. indicated incidence of listeriosis among HIV-infected patients with 52 cases per 100,000 and
among AIDS-patients with 115 cases per 100,000 patients.

The very young and the very old human beings may also be affected, and the unborn child is
particularly at risk, because listeriosis may lead to abortion, stillbirth, or septicemia and meningitis in
the neonate.  The incidence of pregnancy-related listeriosis has been reported as 4.7 to 30 cases per
100,000 live birth.

Cases of mild gastrointestinal illness following the ingestion have recently been doc umented.  The
actual number is unknown, but mild diarrhea-type episodes can occur, as evidenced by several recent
outbreaks.
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Virulent strains may invade the gastrointestinal epithelium and enter phagocytic host cells, where the
bacteria are able to survive and multiply.  Their intracellular presence permits access to the brain and
probably to the fetus in pregnant women.  The incubation period varies from about 2 days to 6 weeks.

The role of healthy carriers in the epidemiology of listeriosis has not been elucidated.  It may be
excreted by patients suffering from listeriosis during the long incubation period or by certain individuals
where the pathogen may persist without clinical symptoms leading to continued risk of spread and
infection.  As noted, although the incidence of listeriosis is relatively low and the consequence of an
infection may be severe, an estimated 2 to 6 percent of the healthy population harbors L. monocytogenes
in their intestinal tract without signs of illness (Rocourt and Cossart, 1997).

All L. monocytogenes strains should be considered as potentially pathogenic for humans.  No
correlation between origin (human, animal, food, environment) or typing characteristics (serovar,
lysotype, ribovar, DNA macrorestriction patterns etc.) and virulence has been established.

Differences in virulence are observed. Serotype 4b contains more virulent and the serotypes 1/2a and
1/2b contain less virulent strains.  To date, nothing is known about changes in virulence of these
pathogens due to interaction with the host and the environment or due to transfer of genetic material
between microorganisms.  Virulence factors like homeless gene are known but do not reflect the
pathogenicity of L. monocytogenes conclusively.  In addition, up to date virulence factors identified in
animal models are not suitable to differentiate L. monocytogenes strains with respect to infectivity or
severity of disease.  Due to this unresolved problems all L. monocytogenes strains are assumed to be
pathogenic, and the following calculations take account of this conclusion.  Special food attributes that
may alter the microbial pathogenicity of L. monocytogenes are not known.

1.3.3 Present information on dose-response assessment

There are no experimental dose response data for humans available, i.e., the minimum infective dose
(MID) of L. monocytogenes for humans is unknown.  However, analyses accompanying
epidemiological investigations have indicated that foods implicated in both sporadic cases and
outbreaks have typically had elevated levels of the pathogen in the food at some time prior to
consumption (Table 1 and Table  3 of Annex 1).  Furthermore, foods that have been implicated in human
listeriosis outbreaks have always been foods in which the growth of L. monocytogenes during storage is
supported.

In addition, widespread occurrence of L. monocytogenes in foods harboring low numbers of L.
monocytogenes indicate that many people ingest frequently such food without getting ill.

There is no information, whether accumulating effects exist, when different contaminated foods are
consumed.

Animal experiments show, that the Listeria infection is dose-depending and that the ID50 is rather high,
above 105 , in different models for intragastral inoculation (Amtsberg, 1980; Schlech et. al., 1993;
Notermans, 1995).  However, extrapolation of mouse data to the human situation is questionable.

New approaches using dose-response models based on probability distributions have been introduced,
but it should be kept in mind that also such models are based on assumptions of infective dose and
consumption patterns.

1.3.4 Present information on exposure assessment

L. monocytogenes is widespread in nature and can be found in soil, silage, sewage and the faces of
humans and animals.  It can survive and grow on food production lines and in the production
environment, especially in difficult-to-clean equipment and production areas.  In addition,
microbiological surveys indicate that L. monocytogenes is present in a variety of foods, including meat
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products, smoked fish products, milk, cheese and “Ready To Eat“ products.  There is a high exposure of
people with L. monocytogenes and other Listeria spp..

L. monocytogenes can grow in the presence or absence of air and in foodstuffs at pH values between 4.5
and 9.2, at water activities above 0.92 and at temperatures between 0 and +45 degrees Celsius, when
other conditions in the food are optimal for growth. L. monocytogenes is able to grow in the presence of
high salt concentrations (up to 10% NaCl).  It may also survive for long periods of time in frozen or
dried foods.  Conclusively, high numbers of L. monocytogenes occur after growth in certain foods
during storage.

Exposure assessments of specific foods should comprise data about prevalence or levels of L.
monocytogenes in foods and consumption data of these foods.  Specific food consumption data bases
should contain information on type and amounts of products eaten, gender, age etc. of the population
and individuals depending on the depth of surveys.  Surveys on the prevalence or levels of L.
monocytogenes in foods should reveal products of concern in particular those, which promote the
growth of L. monocytogenes during storage, distribution and sale.  These data will be supplemented by
general data on the potential fate of L. monocytogenes in a specific commodity.

The presently available data indicate that the population worldwide is frequently exposed to varying
levels of L. monocytogenes.  This is, for the moment, sufficient to consider which Risk Management
Options are available to decrease the number of illnesses, or as a minimal requirement, keep it at the
same level.

Annex 1 Table 1:Foodborne outbreaks of human listeriosis

Country Year Number of
cases (deaths)

Food implicated Level of L.m./g

USA 1976 20 (5) ?Raw salad*
New
Zealand

1980 20 (5) ?Shell or raw fish*

Canada 1981 41 (18) Coleslaw
USA 1983 49 (14) ?Milk*
USA 1985 142(48) Soft cheese 103-104 (R)

Switzerland 1983-7 122(34) Soft cheese 104-106 (R)
UK 1987-9 >350 

(?)
Pâté 102-106 (R)

Denmark 1989-0 26 (6) Hard and Blue cheese
Australia 1990 9 (6) Pâté 103 (R & P)
Australia 1991 4 Smoked mussels 107 (R)

New Zealand 1992 4 (2) Smoked mussels
France 1992 279(85) Pork tongue in aspic 104-106 (R)
France 1993 33 Pork rillettes 102-104 (R)
Italy 1993 18> Rice salad
USA 1994 45> Chocolate milk 109 (R)

Sweden 1994-5 8 (2) Smoked fish 102-106 (R)
France 1995 33 (4) Soft cheese

Australia 1996 4 (1) Cooked chicken
Italy 1997 748> Corn meal 106

(R)
USA 1998-9 100(>10) Hot dogs and deli

meats
Finland 1998-9 18 (4) Butter 101-104(R & P)
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* = Epidemiological association only, without recovery of the implicated strain from the specific
foot item
>= Predominantly pyrexial and gastrointestinal illness
R = Food from retailer, usually unopened
P= Food from patients home, usually opened

Annex 1 Table 2:Sporadic cases of foodborne human listeriosis

Country Year Patient died Food implicated Level of L.m./g
USA 1985 No Turkey frankfurters 103 (P)
England 1986 No Soft cheese ‘High’ (P)
USA 1987 NK Raw milk
England 1988 No Soft cheese 107 (P)
England 1988 Yes Cooked chicken
England 1988 Yes Rennet
Canada 1989 Yes Alfalfa tablets
USA 1989 No Sausage
Finland 1989 No Salted mushrooms 106 (P)
Italy 1989 NK Sausage 106 (P)
Italy 1989 No Fish
Denmark 1989 NK Smoked cod roe
Canada 1989 No Soft cheese
Belgium 1989 No Fresh and ice cream 103-106 (P)
Sweden 1993 No Mettwurst
Italy 1994 NK Pickled olives

NK = Not known
P= Food from patients home, usually opened

Annex 1 Table 3: Levels of Listeria monocytogenes in foods causing listeriosis (ICMSF, 1996)

Country, year No. of cases Food L. monocytogenes/g Sampling point *
Switzerland, 1983-
87

122 Cheese 104 - 106 R

United States, 1985 142 Cheese 103 - 104 R
United Kingdom,
1988

1 cheese 107 R

United Kingdom,
1987-88

> 300 paté > 103 R

France, 1992 279 pork tongue,
delicatessen

104 - 106

<102 - 104
R
R

France, 1993 39 pork “rillettes” <102 - 104 R
Finland, 1988 1 salted mushrooms 106 P
United States, 1988 1 turkey frank > 103 P
Italy, 1988 1 sausage 106 P
Australia, 1991 2 smoked mussels 107 P
New Zealand, 1992 3 smoked mussels 103 P
United States, 1994 48 chocolate milk 108 P

* R : food from retailer, P : food from patient’s refrigerator
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ANNEX 2: EXAMPLES OF MANAGING OF Listeria monocytogenes  IN FOOD PRODUCTION

ANNEX 2.1: GENERAL LISTERIA GUIDELINES FOR INDUSTRY (BASED ON A FSIS POLICY DOCUMENT6)

CURRENT THINKING ON BEST PRACTICES

A number of trade associations have produced "Best Practice" or GMP documents that cover production
practices such as sanitation, raw materials handling, and employee hygiene.  This documents are listed
in the bibliography; copies may be obtained from these organizations.

SAMPLING PROGRAMS

FSIS envisions two types of sampling programs that establishments may use: environmental and end
product.  Environmental sampling includes non-product contact surfaces, such as floors and drains, and
product contact surfaces, such as conveyors, belts, slicers, and peelers.  End product testing covers RTE
product.  Establishments with limited resources should establish end product sampling as their top
priority, followed by product contact surface/non-product contact surface testing.

ENVIRONMENTAL TESTING: A Commonly Used Tool

Sample Sites and Frequency

Selection of sample sites and sampling frequency for non-product and product contact surfaces depends
on establishment features such as plant layout, overhead structures, number of production
lines/products, location of processing equipment, and product flow.  A sampling protocol should include
the sample sites, sample area size, sampling frequency and sample collection techniques.  In general,
samples sites should be selected randomly.  However, some sites may be designated for sampling on a
regular basis based on the hazard analysis.  Sample size can be determined based on the nature of
equipment or surfaces e.g. flat surfaces, inside of equipment, etc.  The plan should also detail
appropriate, progressive actions the establishment will take as pos itive samples are found.

Methods

Environmental samples, including swabs and sponges, should be placed in a neutralizing medium
immediately after collection, in order to neutralize any residual disinfectants that may be picked up from
equipment or other environmental sampling sites.  Samples should be stored and shipped to laboratories
using standardized procedures.  A reputable laboratory should analyze samples.  The establishment is
responsible for determining the competency of the laboratory used.  The laboratory conducting the
sample analyses should have properly trained personnel, suitable facilities and equipment, a written
quality assurance program that is available to all personnel, and reporting and record keeping
capabilities.  An establishment may choose to perform its own indicator organism testing using a
screening test.  Such tests are available but should be validated as part of the HACCP plan.

Record Keeping

The results of environmental sampling are not available until after products are produced.  Therefore,
adequate and accurate records are essential because the environmental sampling program is of
retrospective value only.  For example, identification of the site sampled (drain #1 in peeling room) and
the visible condition of the site (clean, smooth surface) is necessary to effectively utilize the sampling
results.

                                                
6 Food Safety and Inspection Service, United States Department of Agriculture, Washington, D.C., 20250-3700
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Results and Follow-up: Non-product contact surfaces

If positive samples are found from non-product contact surfaces, follow-up actions should be taken, and
may include thorough cleaning of suspect areas and equipment with subsequent inte nsified/expanded
testing.

Results and Follow-up: Product contact surfaces

If positive samples are found on product contact surfaces, different follow up actions should be taken,
including follow up sampling of product produced on that line, as follows:

1. Once the product contact surface is found to be positive for the number of samples indicated
in the HACCP plan for Listeria spp., the next lot of product produced from the line should be
sampled and tested for L. monocytogenes.

2. Minimum production time prior to sampling should be determined by the plant and followed.
The time may depend on individual line configuration, clean up, and sanitizing procedures.  The
testing plan should include variations in the time of sampling to detect the increase in Listeria
that could occur during the production shift.

3. After product sampling, the line may need to be cleaned and/or operational procedures
reviewed, before production of the next lot.

4. The product lot sampled may be held, pending laboratory results.

5. If a sampled lot is found to be positive for L. monocytogenes, and is already in commerce, it
will be subject to recall.

6. Product sampling may be intensified, such as testing several consecutive lots.  All product
produced on positive lines may be held pending laboratory results.

7. After the predetermined number of lots has tested negative for L. monocytogenes, the plant
may resume its regular regime of environmental and product sampling.

8. The establishment should document the reason for contamination and steps taken to prevent
future incidents.

END PRODUCT TESTING: A Potential Verification Tool

An end-product sampling program for RTE meat and poultry products may serve as verification of the
HACCP plan.  An end product testing program should include several elements, such as sampling
frequency, sampling procedures, laboratory methods, follow-up actions, and record keeping.

Sample Frequency and Procedures

The frequency of end product sampling should take into consideration the number and types of different
products produced, complexity of processing procedures, the amount of product produced, whether an
environmental sampling program is in place, and establishment history.  Establishments can base their
sampling frequencies on any validated statistical sampling program that achieves their objectives.

Products that have direct exposure to the establishment's processing environment after a kill step is
applied may be at greater risk from environmental contaminants than a product cooked and distributed
in the same packaging.  An establishment may want to increase the frequency of sampling of the former
type of products.  If no environmental sampling is taking place, more frequent product sampling may be
advisable because the early warning of a potential L. monocytogenes problem that environmental
sampling may provide will not be available.  An establishment that has a prior history of L.
monocytogenes findings by either FSIS or its own sampling program may also need to test more
frequently.
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Sampling should be done as randomly as possible, with all lines and shifts eligible for selection.  From
the selected lot, multiple sample packages should be collected from the beginning, various middle time
points, and towards the end of the production to test a sample representative of the entire lot.  Whenever
practical, intact packages should be sent to the laboratory for analysis, as they will provide better control
of aseptic sampling.  Otherwise, an establishment should aseptically collect a portion of each package
and place the sample into a sterile bag or other sterile container for shipment to the laboratory.

Methods

Samples should be stored and shipped to laboratories using standardized procedures. A reputable
laboratory should analyze samples.  The establishment is responsible for determining the competency of
the laboratory used.  The laboratory conducting the sample analyses should have properly trained
personnel, suitable facilities and equipment, a written quality assurance program that is available to all
personnel, and reporting and record keeping capabilities.  Laboratory methods employed should be
AOAC approved or the FSIS L. monocytogenes method published in the Microbiology Laboratory
Guidebook, 3rd edition (Chapter 8, Revision #1, 1/12/99).

Results and Follow-up

If a sampled lot is found to be positive for L. monocytogenes, the establishment should take the
appropriate actions.
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ANNEX 2.2: MANAGING LISTERIA MONOCYTOGENES IN THE MEAT AND POULTRY PROCESSING
ENVIRONMENT

(Based on a paper of R. B. Tompkin7)

Experience over the past 10 –15 years points to recontamination as the primary source of L.
monocytogenes in many commercially prepared ready-to-eat processed foods.  This realization has led
to significant changes in how the post-processing environment is managed.  For example, modifications
have been necessary in cleaning and disinfecting, plant layout, equipment design and personnel
practices.  Experience further indicates that L. monocytogenes will continue to be introduced into the
cooked meat product environment.  Under these circumstances it is possible to minimize, but not
prevent, the risk of product contamination.

Knowledge concerning the microbial ecology of the food processing environment is important (ICMSF
2001).  Several studies have demonstrated that certain strains become established in a food processing
facility and can remain for extended periods of time (e.g., months, years).  The risk of listeriosis appears
to be highest when a highly virulent strain becomes established in the food processing environment,
leading to contamination of the food, multiplication occurs in the food following packaging, and one or
more members of the more highly susceptible population consumes the food.

Foodborne listeriosis appears to generally follow a pattern of three scenarios.  Scenario 1 consists of
isolated cases for which information about the food is seldom available due to the long incubation
period (i.e., days to weeks).  Scenario 2 consists of an outbreak or cluster of cases involving a single lot
of contaminated food.  These events typically involve errors in food handling that lead to a single lot of
food becoming contaminated and an opportunity for multiplication before the food is consumed.  Once
the implicated quantity of food is eliminated further cases cease to occur.  Scenario 3 consists of an
outbreak involving a few cases to several hundred cases scattered by time and location.  The outbreaks
typically involve an unusually virulent strain that has become established in the environment and
contaminates multiple lots of food over days or months of production (Table 1 of Annex 2.2).

Experience in cooked meat and poultry operations indicates that a niche is commonly involved.  A niche
is a site within the cooked product environment wherein L. monocytogenes becomes established and
multiplies.  The sites may be impossible to reach and clean with normal cleaning and sanitizing
procedures.  In fact, in operations with an effective Listeria control program the processing environment
typically appears visually clean and acceptable.  The sites serve as a reservoir from which the pathogen
is dispersed during operation and contaminates food contact surfaces and food.  In a controlled
environment the niche usually affects only the food along one packaging line and not the product on a
close adjacent line.

Microbiological testing is necessary to detect a niche.  Examples of a niche include hollow rollers on
conveyors, cracked tubular support rods on equipment, the space between close fitting metal-to-metal or
metal-to-plastic parts, worn or cracked rubber seals around doors, on-off valves and switches for
equipment, and saturated insulation.  In all three scenarios, there is an opportunity for L. monocytogenes
to multiply before the food is consumed.  Food processors should establish control systems to prevent
scenario 3 events and minimize the probability of scenarios 1 and 2.  Compliance with local regulatory
requirements and Codex Alimentarius documents should further ensure an acceptable level of consumer
protection.

Two factors determine the effectiveness of a Listeria control program, i.e. environmental testing and the
response to a positive finding.  Without an environmental testing program it is not possible to assess

                                                

7 ConAgra Refrigerated Prepared Foods Downers Grove, IL 60515, USA
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control.  In the event a positive product contact sample is detected, corrective actions should be initiated
to identify and control the source of contamination, thereby minimizing the risk of product
contamination.  This means that a routine sampling program should be esta blished to provide a
continuing assessment of control.  Experience has shown that the frequency of sampling the ready-to-eat
environment in many operations should be weekly with emphasis on product contact surfaces.  The
need for sampling and frequency should depend on risk to consumers in the event the food becomes
contaminated.  There should be little, if any, need for an extensive sampling program if it is known that
growth can not occur between when the food is produced and when it is consumed (e.g., frozen, dried,
or acidified foods).

If sampling weekly, the results for the previous 7 samplings should be reviewed each week to detect
patterns and trends.  Ideally, the results also should be reviewed annually, if not quarterly, to obtain a
longer-term perspective and identify problems that might otherwise go undetected.  While it would be
preferable to analyze and control directly for L. monocytogenes, regulatory and/or company policies
may result in the analyses being limited to a finding of Listeria-like colonies on modified MOX agar or
colonies that have been confirmed to be of the genus, Listeria.

An effective Listeria control program must take account of human nature as well as the scientific basis
for control.  While it is human nature to avoid problems, it is important to recognize that control of
Listeria will periodically result in a positive finding.  This should be viewed as a “success” because the
monitoring program has been effective, the problem can be corrected and consumer protection can be
ensured.  Recrimination against plant management for the presence of this ubiquitous bacterium
invariably proves counter-productive in the long term.  The better response is to provide technical
assistance and laboratory support to help restore control.  The information gained can be used to reduce,
perhaps prevent, additional positives.  Under the best of circumstances sharing experiences among peers
can prove very helpful.

Experience has shown that the most effective response to a positive finding of Listeria on a product
contact surface is to help determine the source so it can be corrected.  A simple map showing the layout
of equipment can be beneficial.  As positives are detected the sites should be marked on the layout map
with the date (Figure 1).  This procedure is useful for organizing results, identifying which sites are
more positive and where the positives first occur.  This information will help to identify the equipment
that is harboring the bacterium.  In general, contamination flows down along a packaging line much like
a river.

When investigating the source of contamination it may be better to use an abbreviated method for
Listeria.  It is faster and much cheaper to stop the analysis following incubation of the modified Frazer
broth tubes.  By striving for no black tubes, more samples (e.g., more sites, different times during the
day) can be processed and more information obtained.

When equipment has been identified as the likely source, the equipment should be dismantled
(meanwhile sampling suspicious sites), cleaned and sanitized.  Occasionally, the most extensive
dismantling and cleaning will prove ineffective.  In such cases sensitive electronics, oil and grease
should be removed and the equipment subjected to steam heat.  The equipment can be moved into an
oven (e.g., smokehouse) or, if this is possible, the equipment should be shrouded with a heat resistant
plastic tarp and steam introduced from the bottom.  The target is to achieve an internal temperature of
70C.  Thermocouples placed within the equipment can be used to verify the temperature.

Results over the past 12 years from a wide variety of operations indicate that Listeria can be controlled,
but not eliminated, from the cooked product environment.  Despite best efforts the bacterium will
continue to be re-introduced to the environment.  While failure to control Listeria on the floors increases
risk to packaging lines, an effective means to control Listeria on floors has remained elusive.

Cleaning and sanitizing procedures should be directed toward Listeria control.  Washing equipment
more frequently during production (e.g., mid-shift, between shift) is detrimental to Listeria control and
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must be avoided.  Contrary to common opinion, random contamination from air, people, packaging
materials, etc is minor.  Workers hands/gloves, however, can serve as a vector in transferring
contamination from unclean surfaces to product.  In a facility with a controlled environment, growth
within a niche is of greatest concern.  Contamination is normally limited to a single packaging line, with
adjacent lines not affected.  Considering our growing knowledge of Listeria control, statements that
Listeria contamination is due to poor sanitation indicates a lack of understanding of the issue.

Recognizing the continuing challenge faced by the food industry some future changes will likely occur.
Better equipment design is needed for improved cleanability and to minimize the possibility of niches.
More durable floors are needed to withstand the increased use of chemicals.  There will likely be greater
use of steam for sanitizing certain equipment at some routine frequency, as described above.  Food
additives that inhibit L. monocytogenes will become more widely used in those foods where growth can
occur.  As an alternative to inhibitors, there will be increased use of post packaging pasteurization when
product quality will not be adversely affected.

Reference:

ICMSF (International Commission on Microbiological Specifications for Foods), 2001. Microorganisms
in Foods 7:  Microbiological testing in Food Safety Management.  Aspen Publishers.

Table 1 of Annex 2.2: Examples of Scenario No. 3

Country, year(s)                                   Implicated food                        No. cases
France, 1975-1976 Unknown ≤167
Switzerland, 1983-87 Cheese   122
USA, 1985 Mexican-style cheese   142
UK, 1987-88 Pate’ >300
France, 1992 Jellied pork tongue   279
France, 1993 Pork rillettes     39
USA, 1994 Chocolate milk     53
France, 1995 Brie cheese     36
Sweden, 1994-95 Cold smoked/gravad trout    6-8
USA, 1998-99 Franks (lunchmeat?)             ∼100
France, 2000 Jellied pork tongue     26
Finland, 1998-99 Butter     18
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Figure 1 of Annex 2.2:

Example showing how positive results for samples collected from August 1 to 21 from 7 steps
along a frankfurter line could be mapped.

1. OvenÕ 2. Brine 3. Peeler 4. Hoper

1. Oven

6. Collator
8-1, 8-7, 8-9,

8-14, 8-21

2. Brine  Chill 3. Peeler

5. Incline
Conveyor
8-1, 8-15-, 8-21

4. Hopper

7. Packaging
Machine
8-1, 8-5, 8-7, 8-9,
8-14, 8-15, 8-21
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ANNEX 2.3. GUIDELINES FOR CONTROL OF LISTERIA MONOCYTOGENES IN SEAFOOD PROCESSING

(Based on documents from Denmark)

Introduction

These guidelines are intended to provide practical advice for preventing contamination during
production of ready-to-eat fish products that support growth of Listeria monocytogenes.  This guideline
will use cold smoked salmon as the most common example of such products.  Although this document
focuses on such products the guidelines may be applied to other products to minimize contamination.
The controls for L. monocytogenes will be product, process and plant specific and should consequently
be considered as guidelines.  Furthermore this is “the state of art in June 2001” and may need to be
adjusted in the future.  The guidelines cover background information, general considerations, processing
operations, equipment considerations, general plant sanitation, employee personnel hygiene and
sampling to assess control of L. monocytogenes in the processing environment.  Major parts of this
document were inspired by the article “Guidelines to Prevent Post-Processing Contamination from
Listeria monocytogenes” by R. Bruce Tompkin, V. N. Scott, D.T. Bernard, W H.  Sveum and K.
Sullivan Gombas, printed in Dairy, Food and Environmental Sanitation, Vol 19, No 8, pages 551-562.

Background

Due to the halotolerant and psychrotrophic nature, L. monocytogenes tolerates the production
parameters (salting, cold smoking, cooling, freezing) and preserving parameters (low temperature, salt
and vacuum packaging) of cold smoked salmon and consequently there is no elimination step.  As these
products are not heat treated by the consumer and the organism may multiply to considerable numbers
at refrigeration temperatures, the products must be considered high risk products with respect to L.
monocytogenes.  It should, however, be emphasized that only very few outbreaks of listeriosis have
been linked to ready-to-eat seafood products.

Research over the last few years points to contamination during processing as the primary source of L.
monocytogenes in many food products.  Some investigations have also shown that a reservoir of L.
monocytogenes can be established in the processing plant environment.  The ways in which L.
monocytogenes may bee introduced in the cold-smoked salmon processing plants are numerous.  The
bacterium is a natural part of the general environment and the raw fish could be an important source for
contaminating the processing equipment and environment.  Because L. monocytogenes will continue to
be introduced into a plant’s environment, control must be directed toward preventing its establishment
and growth in the environment.  Therefore an environmental sampling and testing program is the best
measure of control.  A total elimination of L. monocytogenes from the processing environment may be
impossible, as reintroduction of the organism is likely to occur.  Therefore it is possible to minimize, but
not completely prevent, the risk of product contamination.

General Considerations

The primary points of potential contamination with L. monocytogenes will potentially include all sites
that come into direct contact with the unpacked product.  Examples of such sites leading to product
contamination include:

• Direct product contact surfaces (injection-, slicing- and packaging equipment, conveyors)

• Personnel who handle the  product (hand tools, gloves, clothes)

• Items which may come into direct contact with product (brining solution, water or ice used in
processing or storage)
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The secondary sources of potential contamination with L. monocytogenes include the immediate
processing environment.  These areas may harbor the organism and under certain conditions lead to
contamination of the product or product contact surfaces.  Examples of such secondary sources include:

• Floors

• Drains

• Walls

• Ceilings

• Condense

• Other  equipment which may be in the immediate area but are not intended for direct product
contact (cleaning tools, trolleys, maintenance tools)

The tertiary level of concern is the potential for cross-contamination by L. monocytogenes brought into
the clean environment.  This may result from:

• Traffic in the processing and packaging areas (both people and equipment)

• Other areas that may have an impact on the environmental conditions in the exposed product areas
(passageways, lunchrooms)

The stringency of Listeria control in those three zones varies and obviously must be stricter the closer to
the product.  Also, drains (secondary area) can be an important source of residing organisms spreading
e.g. during cleaning.  Therefore specific procedures (e.g. alkaline or citric acid treatment) may be used
to eliminate the bacterium from drains.  Obviously, care must be taken not to use procedures that
corrode the material.

Processing operations

Raw salmon may be contaminated with L. monocytogenes, although the presence of the organism and
the levels of contamination vary widely.  Because of this potential, raw fish should be managed as if
they are contaminated.  Thus, steps should be taken to prevent cross-contamination from raw fish to
semi-finished and finished products, by separation the processes.  In other words during the workday it
is essential that potential contamination is not transferred from the tertiary level of concern to the
secondary and/or primary points of potential contamination with L. monocytogenes.

• The flow of product through the operations from the raw fish to the finished product should be
linear. It may be necessary to rearrange plants and/or practices to improve the flow.  It is also
desirable to establish positive airflow on the “product” side of the operation relative to the “raw
material” side

• Traffic flow patterns between the raw fish area and the processed area must be controlled to prevent
transfer of L. monocytogenes.  Thus equipment, utensils and people in raw and processed areas
should not be interchanged during the workday.

• Compartmentalize operations should be installed to enhance the separation of raw fish and
processed products.  In the processing plant of cold smoked salmon the raw fish area including
processes such as filleting and salting should be separated from the smoking area, the
slicing/product area, packaging and storage area.  Preferably filleting should also be separated from
for example the ice removing of the fish to reduce traffic.  Likewise, it is also preferable that
conveyer belts transport waste products from the filleting to another room to reduce traffic.  In that
way wet process areas are isolated from other production areas, which is important.  Standing water
for example at the floor should be removed as soon as possible because contaminated water on
floors can become an aerosol and move about the plant and contaminate product and product contact
surfaces.  Separate utensils, carts, racks, totes, equipment, cleaning utensils, etc., color coded where
practical, should be used for different areas.
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Equipment considerations

Proper design and maintenance of equipment is essential.

• Equipment must be designed to facilitate cleaning and to minimize sites where microbial
multiplication can occur and a niche being developed.  Acceptability of the design from a
microbiological and sanitation standpoint should be reviewed before any new or replacement
equipment is acquired.

• Several plants have found that elimination of a point source of Listeria contamination is difficult
using normal cleaning and disinfecting procedures. In such cases, steam disinfection (an hour at
71°C) has proven very effective.  This requires that the equipment can withstand the procedure and
that any electronic parts can be removed.

• Equipment must be properly maintained.  Damaged, pitted, corroded, or cracked equipment should
be repaired or replaced.  Regular maintenance should be adopted too minimize breakdowns and the
attendant risk of contamination during repair.

General plant sanitation

Sanitation procedures designed to control L. monocytogenes should be used.  Visual inspection is very
important in verifying equipment cleanliness.  Routine microbiological testing for example detection of
total aerobic counts allows to developing a baseline for comparison purposes and detect a developing
sanitation problem.  However environmental testing for L. monocytogenes is the best measure of
control.

• Successful control of L. monocytogenes requires consistency and attention to detail performing the
cleaning and sanitation procedures.  The cleanup crew should receive special training in proper
procedures to control L. monocytogenes, as well as close monitoring and correction to improve and
maintain a high level of performance.

• Rotating sanitizers (for example chlorine, acid-anionic, peracid and iodophors) into the sanitation
program may provide for greater effectiveness.  Considerations should also be given to using
peracetic acid and peroctanoic acid have been shown to be effective against biofilms containing L.
monocytogenes.

Employee personnel hygiene

The personnel must be trained to understand the problem, the potential sources of the organism, and the
specific controls the plant is employing for control of L. monocytogenes.  With regard to hygiene
matters, the fish industry has to adhere to the fish hygiene directive and the food hygiene directive or
their national counterparts.

• Employee must clearly understand that the purpose of wearing clean garments and disposable
gloves is to protect the product from contamination, not to protect employees from getting dirty.

• If an unclean surface is touched, then hands should be washed and gloves changed.  Thereby
potential contamination is not transferred from the secondary level of concern to primary points of
potential contamination with L. monocytogenes.

Sampling to assess control of L. monocytogenes in the processing environment

The data from an effective environmental sampling program can be used to detect trends indicating
potential loss of control and enable timely corrective actions.  In practice, a time lapse is likely between
when a problem is detected and when the source is detected so that the correct actions can be made to
eliminate the source.

Environmental sampling is used to:
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• Assess the risk of product contamination

• Establish a baseline for when the facility is considered under control

• Assess whether the environment is under control

• Investigate a source of contamination so corrective actions can be implemented

Two factors determine the effectiveness of a Listeria control program, the design of the environmental
testing program and the response to a positive finding.  Each plant, product, and process must be
evaluated and should establish its own L. monocytogenes monitoring program.  It is recommended that
both food contact surfaces (primary sources) and non-food contact surfaces (secondary sources of
potential contamination with L. monocytogenes) be tested.  The number of samples per site per
day/week will depend on the plant performance.  Thus during periods where the prevalence of Listeria
increases, several samplings per day may be required.  Such samplings can determine if particular spots
(e.g. a brining or slicing machine) harbor the contamination.  Sites in a plant where Listeria is known to
be able to reside should be sampled regularly during routine surveillance.
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ANNEX 2.4. GUIDELINES FOR CONTROL OF LISTERIA MONOCYTOGENES IN CHEESE PROCESSING

(Based on documents of the German Milk Industry Association)

1. Apart from the usual hygiene measures the following rules are to be strictly followed:

• The white/black areas should be separated by the following means: locked doors, strict access
control, different colored clothing/shoes, extra warning signs etc..

• At the hygiene stations: shoe cleaning machine, foot baths (white + deep) (disinfection mats are not
suitable) to prevent the infiltration of ground contamination.  All toilets should be outside the white
area.

• Repairs in the production area can cause problems.  The possibility of an area workshop should be
looked into.  It is important that the workman also wear the correct clothing.

• Precautions to be taken by leaving and reentering the white area, e.g. changing of shoes/overcoat
etc..  Sufficient change of clothing for permanent staff is vital and also that each has two (2)
separate lockers (civilian + production clothing).

• Each production phase when possible should be in separate rooms, e.g. preparation – production –
packaging etc.

• For trucks etc. should be kept separate - white or black areas – not both.

• The ventilation system should be carefully controlled.  Especially if there is a risk of
condensation/water gathering in the system.

• The requirements on personal hygiene should be strictly followed. Regular schooling is just as
important as the controlling of personal hygiene standards.

• It is necessary to control the airfilters (only EU standards).

2. Specific aspects to Listeria

• Drains must be easy to clean.  High pressure spray guns should not be used. It is advisable to install
stainless steel drains.

• By CIP cleaning a regular valve control is required.  For the removal of crustations a change in
cleaning material is required.  Contact with the manufacturer is required to inquire about conditions
of use: by what temperature?  How long?  Etc.

• Certain cleaning/sterilization agents (approved by DGHM or DVG) are suitable for the elimination
of Listeria.  It is important that the recommended concentrations are strictly followed.

• The gathering of condensation water/puddles etc. is to be avoided to reduce the growth of Listeria
and to prevent product contamination.  Floors must be smooth, even and easy to clean.

• In the production area, transport containers and the maturing trays should be made of stainless steel.

• Certain accessories should be carefully controlled and where possible removed, i.e. stop valves, pipe
seals, unscaled cavities, smooth, CIP cleanable surfaces.

• For the surfaces of different materials )plastic/steel/ceramics) apply different distances by cleaning.

• Regular dismantling of machinery (depending on conditions)

• Observe cleaning sequence (CIP cleaning ).

• Brushes used for smearing (not of wood) should be cleaned + disinfected daily, brushes made of
plastic should be controlled for perforations. These brushes should be renewed at regular intervals

• Milk spillage should be removed from the floor. Immediately!
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• In connection with the personnel demands and the hygiene schooling it should be emphasized that:
dropped cheese is not to be replaced on shelving.  Problems arise when the cheese has to be
returned per hand.  When gloves are worn they should be changed after every break. Also to be
noted that hand should be disinfected before the gloves are put on.

• Conveyer belts on which the “bare” cheese travels and the packing machines also are to be regularly
cleaned and the conveyor are to be regularly changed to avoid contamination.

3. Listeria monitoring

The following chart (Table 1 of Annex 2.4) is a tried and tested system.  The test locations and
frequency recommendations are not a maximal or minimal requirement.  They are just guidelines. A set
system that covers all different plants is not possible.  Depending on size of production, quantity and
variety of products each plant must develop its own system.

If during a routine control contamination is discovered, it is important that an investigation is carried out
to discover the cause of the contamination (milk regulations), consideration should be given to walls,
ceilings, drains.

Type of test Frequency Remarks

Drainage contents (production area) Weekly - monthly Random drains possible

Drainage contents (surrounding area) Monthly – ¼ yearly As above

Condensation in ventilation system Monthly As required

Spray-Water Weekly - monthly As above

Salted water bath Weekly -monthly

Cheese leftovers out of production
machines

Weekly - monthly

e.g. cutting knives, blades Monthly

Soft/blue/sliced cheese Weekly - monthly

Hard cheese Monthly – ¼ year

Sliced cheese Monthly Packaging material

Cheese near the end of shelf life Monthly

Sauermilk cheese

Raw material store

Ingredients store weekly

Noble cheese Each charge

End product Daily charge
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Annex 3: Establishing microbiological standards

ANNEX 3.1.: PERFORMANCE CRITERIA

When establishing performance criteria consideration must be given to the initial level of a hazard and
changes occurring during production, distribution, storage, preparation and use of a product.  A
performance criterion of a finished product prior to consumption is preferably less but at least equal to
the FSO and can be expressed by the following equation (1):

H0 - ΣR + ΣI ≤ FSO (1)

Where: FSO = Food Safety Objective

H0  = Initial level of the hazard

ΣR = Total (cumulative) reduction of the hazard

ΣI = Total (cumulative) increase of the hazard

FSO, and the performance criteria H0, R and I are normally expressed in log10 units.

Some performance criteria can be used to set microbiological criteria according to the Codex document
(CAC/GL 21 – 1997) for instance for raw materials (H0).  The microbiological criterion for
L. monocytogenes in ready to eat foods in which no multiplication takes place, is another example of
using a performance criterion for a finished product as basis for its establishment.
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ANNEX 3.2: ESTABLISHMENT OF SAMPLING PLANS FOR MICROBIOLOGICAL SAFETY CRITERIA FOR
FOODS IN INTERNATIONAL TRADE

(Document prepared by the ICMSF for the Codex Food Hygiene Committee and discussed at its
29th meeting in 1996)

1. Introduction

For certain foods Codex Alimentarius has developed microbiological criteria, but for many other foods
such criteria do not exist.  However the “Principles for the Establishment and Application of
Microbiological Criteria for Foods”, (ALINORM 97/13 Appendix III) describe how such Criteria
should be developed.  The text clearly describes the principles, but it lacks details concerning sampling
plans and their interpretation.  This document is intended to provide further guidance and discussion of
sampling plans for L. monocytogenes.

2. Establishment of microbiological criteria

According to the “Principles for the Establishment and Application of Microbiological Criteria for
Foods”, consideration should be given to:

• evidence of actual or potential hazards to health,

• the microbiology of raw materials,

• effect of processing,

• likelihood and consequences of contamination and growth during handling, storage and use,

• the category of consumers at risk,

• the cost/benefit ratio of the application and

• the intended use of the food.

These considerations are of a very general nature and apply to all foods.  When dealing with specific
foods, decisions must be made where criteria are to be applied in the food chain and what would be
achieved by applying them.

3. Sampling plans

In ALINORM 97/13 Appendix III, in developing sampling plans, the severity of the hazard and
assessment of the likelihood of its occurrence must be considered.  A scientific rationale for the
development of sampling plans has been developed and published by the ICMSF (1986).

The ICMSF approach distinguishes three categories of hazards based upon the relative degree of
severity :

• severe hazards,

• moderate hazards, potentially extensive spread,

• moderate hazards, limited spread.

This categorization and the examples presented in Table  1 were based on the best epidemiological data
available at the time of publication.  Those categories may need to be revised as a result of new risk
assessment procedures.
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Table  1. Categories of hazards

• 
Severe  :

C. botulinum
V. cholera 01
S. typhi

• 
Moderate, potentially extensive spread  :

Salmonella (non typhi)
Enterotoxigenic E. coli
Shigella  (non dysenteriae  I)

• 
Moderate, limited spread :

S. aureus
V. parahaemolyticus
B. cereus

The other factor to be considered is the likelihood of occurrence, taking account of the antic ipated
conditions of use.  Here the ICMSF again recognizes three categories:

• situations where the hazard would decrease,

• situations where the hazard would increase  and

• situations where the hazard would remain the same.

Combining the three levels of severity with the categories of likelihood of occurrence, leads to different
levels of concern called “cases” by the ICMSF, case 7 being of lowest concern to food safety and
case 15 of the highest.

Taking into account the severity of the hazard, cases 9, 12 and 15 represent the highest levels of concern
because they refer to situations where pathogens can multiply in the food under expected conditions of
handling, storage, preparation and use.  Cases 7, 10 and 13 represent the lowest levels of concern,
because they refer to intermediate situations of concern where the degree of the hazard is likely to  be
reduced before consumption, for instance during preparation.  Cases 8, 11 and 14 refer to situations
where the degree of the hazard would remain the same between the time of sampling and the time of
consumption.

Based on these nine cases, the ICMSF developed 2-class sampling plans in which “n” indicates the
number of sample units to be tested and “c” the number of defective sample units which can be
accepted.  These sampling plans are summarized in Table  2.  The plans direct more of the available
resources for analysis towards those situations with a high level of concern.  In most cases the weight of
the analytical unit is 25 g, but the stringency of the sampling plan can be changed further by using other
weights or volumes.
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Table  2. Plan stringency (Case) in relation to degree of health hazard and conditions of
use

Type of Hazard
Conditions in which food is expected to be handled and
consumed after sampling in the usual course of events.
Reduce Degree

of Hazard
Cause No Change

in Hazard
May Increase

Hazard
Health hazard moderate, direct,
limited spread

Case 7
n = 5,  c = 2

Case 8
n = 5,  c = 1

Case 9
n = 10,  c = 1

Health hazard moderate, direct,
potentially extensive spread

Case 10
n = 5,  c = 0

Case 11
n = 10,  c = 0

Case 12
n = 20,  c = 0

Health hazard
Severe,
direct

Case 13
n = 15,  c = 0

Case 14
n = 30,  c = 0

Case 15
n = 60,  c = 0

n = the number of sample units tested,
c = the number of defective sample units which can be accepted

Although, for instance, examining 60 sample units may seem to be a high number; in practice, analytical
sample units can be composited to reduce considerably the workload.

At a given % defectives, the number of sample units examined determines the probability of detecting
lots of foods that are contaminated.  The limitation of sampling is that it is neither practical nor cost-
effective to attempt to detect, with a high degree of confidence, low levels of contamination in
processed or prepared food.  It must be realized that only positive results are meaningful, while negative
results provide the level of confidence set by the number of sample units tested, assuming that there is a
homogeneous distribution of the pathogen in the lot.  For example, finding no defectives after testing 5
sample units gives 95% confidence that a lot is less than 50% contaminated, 30 samples that the lot is
less than 10% contaminated; and 300 samples that the lot is 1% contaminated.  This is a significant
limitation of using microbiological testing of samples to assure food safety or to verify the effective
implementation of HACCP.

Sampling plans must be included in the microbiological criteria inserted in the Codex doc uments.
Those criteria should be regarded as minimum requirements to be met (safety obje ctives).  Once the
criteria have been established, the ICMSF emphasizes that routine testing of all imported foods is
impractical, unnecessary, and not recommended.  The decision to test must be made by regulatory
authorities if it is not possible to judge the acceptability of the food on the basis of other factors.

Examples of factors that may influence whether or not to test an imported food for which
microbiological criteria have been established are:

� Supplier’s history of compliance with:
GMP
HACCP
Criteria, including microbiological criteria

� New information linking the food commodity with foodborne illness

� Whether the food is:
commonly involved in disease
primarily destined for sensitive population

� The country of origin is:
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known to exercise control over the food
not in an area with endemic disease of importance to food safety

� Practical considerations such as:
cost/benefit
the statistical limitations of the sampling plan for differentiating acceptable from
unacceptable lots, particularly when a low level of defective units is expected.
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Annex 3.2: Figure 1: Decision tree for application of sampling plans for foods in international
trade

I. Has the food received a listericidal treatment?

YES NO

II. Recontamination likely? III. Presence of L.m. likely?

NO NO

YES YES

No testing No testing

IV. Will the food receive a listericidal treatment just prior to consumption?

YES

NO

No testing

V. Is it likely that multiplication to levels >100/g or ml at the moment of consumption will take
place during the intended conditions of storage, distribution and use?

YES or UNKNOWN NO

Examine 20 samples. Examine 10 samples.

Reject if any sample contains Reject if any sample contains

(a) > 100 L.m./g or ml > 100 L.m./g or ml

(b) > N* L.m./g or ml when product specific
growth data indicate that such a number
may increase during the remaining shelf-life
to > 100/g or ml at the moment of consumption

[ (c)   L.m. in 25g or ml when no product specific
growth data are available**]

* N depends on the time of examination before consumption and the growth rate of  L.m. in the
product under the prevailing shelf-life conditions

[** This is an exceptional situation because reliable growth rates can be predicted with available
models when parameters such as pH, aw , temperature are known.]

NB: If the food is specifically intended for highly susceptible individuals, the number of samples
should be increased from 10 to 30, and from 20 to 60; reject if any sample contains L.
monocytogenes. in 25 g.
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Annex 3.2: Explanation of the Listeria monocytogenes decision tree

Question I: HAS THE FOOD RECEIVED A LISTERICIDAL TREATMENT ?

The answer should be YES for all sterilized, pasteurized, cooked, fried, extruded etc. products.  In this
case, Question II has to be answered.

Question II: IS RECONTAMINATION LIKELY ?

The answer is NO for all products that received the treatment after packaging, or that were aseptically
packed, filled etc..  In this case, no testing is recommended, because testing resources could be better
used for other purposes.

If the answer is YES, because no in-pack treatment was applied and experience has shown that the
product has been found contaminated in the past, or such information is not available, Question IV
needs answered.

Question IV: WILL THE FOOD RECEIVE A LISTERICIDAL TREATMENT JUST PRIOR TO CONSUMPTION?

The answer depends on the normal preparation practices and instructions given by the manufacturer.  If
the heating can be relied upon as an adequate listericidal treatment, the answer is YES, and no testing is
recommended.  For all products eaten raw the answer is obviously NO, and question V has to be
answered.

Question IV needs also to be answered when Question I was answered with NO, i.e., the food did not
receive a listericidal treatment, and when

Question III, i.e. IS THE PRESENCE OF L. MONOCYTOGENES LIKELY,

was answered with YES.  If Question III is answered with NO, again no testing is recommended.  This
is the case for many dry products, produced in dry (warm) environments and many other products where
L. monocytogenes has not found a (cold) niche for multiplication.

Question V: IS IT LIKEKLY THAT MULTIPLICATION TO LEVELS OF > 100/G OR ML AT THE MOMENT OF
CONSUMPTION WILL TAKE PLACE DURING THE INTENDED CONDITIONS OF STORAGE, DISTRIBUTION AND USE?

The acceptance of low numbers of L. monocytogenes  (L.m.) in foods is closely related to the stability of
foods against growth of L. monocytogenes.  Such stability can be achieved by the use of a combination
of several hurdles, which inhibit the growth of L. monocytogenes.  The application of this concept is
named hurdle technology, barrier technology or food preservation by combined processes.  Therefore,
in order to answer this question knowledge concerning intrinsic and extrinsic factors controlling the
growth of L. monocytogenes in the product is necessary (see Guidelines for evaluation of the stability if
a product, Annex 3.5):

If the aw is below 0.90, or the pH below 4.5 or other values when combinations of such hurdles are used
together with temperature control during the shelf life, the answer can be NO.  In this case it is
recommended to examine 10 samples, and to reject the lot when any sample contains >100
L. monocytogenes /g or ml.

When it is not known whether L. monocytogenes can multiply in the product under the prevailing
conditions of storage and distribution, or how rapidly they can multiply it is recommended to examine
20 samples.  This reflects to concept of taking a more precautionary approach.  Clearly the lot should
be rejected if any sample contains >100 L. monocytogenes /g or ml.
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In any case where the stabilization of foods can be evaluated as being marginal or questionable it can
be necessary to require documentation from the manufacturer that his product is stabilized against
growth of L. monocytogenes.  To provide such documentation it can be necessary over a period of time
to carry out repeated shelf life studies on  products found positive for L. monocytogenes.  If natural
contaminated material is not available challenge tests may be carried out.  Also predictive modeling
programs can be useful for research in this area or data are available from the safety records (market
experience) of the product.

If these data concerning the multiplication rate in the product during the time and temperature
conditions are available, the level of L. monocytogenes at the moment of examination can be calculated,
which would ensure that no sample could reach the limit at the moment of consumption.

Although it is suggested, for instance by the delegation of Denmark, to examine 25g samples for the
presence of L. monocytogenes when Question V is answered with YES or UNKNOWN, this proposal is
in this version of the discussion paper not retained.  The report of the FAO/WHO risk assessment shows
that reducing the levels of L. monocytogenes below 100/g or ml will have an enormous impact on the
incidence of listeriosis.  High levels of L. monocytogenes are a consequence of inadequate temperature
and time control.  Intervention measures should therefore directed at improving the temperature
conditions of storage and distribution and adjusting the shelf life time where necessary.  Keeping the
limit of L. monocytogenes at < 100/g or ml at the moment of consumption in the microbiological
criterion would support the intervention strategy and prevent that products may be rejected for reasons
that are scientifically not justified.
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ANNEX 3.3. GUIDELINES FOR EVALUATION OF THE STABILITY OF A PRODUCT AGAINST GROWTH OF
LISTERIA MONOCYTOGENES:

The evaluation of the stability of foods against growth of L. monocytogenes is important for food
manufacturers and food controlling authorities.  In this respect the following guidelines can be used.

Stability achieved without limitation in shelf life:

• Freezing

• pH < 4,5

• pH  < 5,0 + chilled storage

• aw  < 0,90

• aw  < 0,92 + chilled storage

• aw  < 0,95 + pH < 5,5

Stability achieved with limitation in shelf life:

• Lactate 2% + chilled storage (max 4 weeks shelf life)

• Lactate 2% + nitrite 150 ppm + chilled storage (max 5 weeks shelf life)

• Lactate 2% + glucone-delta-lactone + chilled storage (max 5 weeks storage)

Foods are complex eco-systems and experience has shown that interactions among known and unknown
hurdles can provide stability against growth of L. monocytogenes without fulfillment of above
mentioned  criteria.  Factors of significance in this respect can be modified atmosphere, smoke
ingredients, bacteriocins, bacterial competition, available nutrients etc.
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Appendix V

CLARIFICATION OF THE TERMS “HAZARD ANALYSIS” AND “RISK ANALYSIS”

HAZARD ANALYSIS vs. RISK ANALYSIS

A hazard analysis is not synonymous with a risk analysis.  The difference primarily lies in the entity
that does the work, the output and the scope of analysis.

Hazard Analysis

A hazard analysis is normally carried out at a company level, is processing plant/commodity
specific, and is usually done in conjunction with the development of a HACCP plan.

A hazard analysis involves both hazard identification and hazard evaluation. A hazard analysis
considers all potential hazards that may be associated with a food.  The hazard analysis considers
the nature of the hazard(s), the extent of the hazard(s) in the food under consideration and a
determination as to the need to control the hazard(s) to assure the safety of the food (i.e., that the
level of protection for the hazard(s) in the food is achieved).  In the context of HACCP, a hazard
analysis determines the potential hazards that are significant, i.e., reasonably likely to occur in the
absence of control of control, and thus should be addressed in the HACCP plan.

In conducting a hazard analysis, wherever possible the following should be included1:

• The likely occurrence of hazards and severity of their adverse health effects;
• The qualitative and/or quantitative evaluation of the presence of hazards;
• Survival or multiplication of microorganisms of concern;
• Production or persistence in foods of toxins, chemicals or physical agents; and,
• Conditions leading to the above.

While a hazard analysis has a number of factors in common with the risk characterization phase of a
risk assessment, they differ in their focus and intent.  The hazard analysis is directed to the
development of a risk management strategy whereas the hazard characterization’s focus is on the
determination of the relationship between the extent of exposure to a hazard and the frequency and
severity of adverse public health events.  Typically, hazard analyses are qualitative in nature while
risk characterizations are ideally quantitative in nature.

Risk Analysis

A risk analysis is normally carried out by regulatory authorities, or a unit larger than an individual
company, and focuses on the control of an industry-wide public health problem (e.g., listeriosis in
ready-to-eat food).  Risk analysis is a complex activity that encompasses risk assessment, risk
management and risk communication.  The outcome of risk analysis is normally a determination of
the level of risk from the hazard to one or more populations, preferably expressed in a quantitative
fashion, the development of one or more options to manage the risk, and the development of
recommendations to communicate the management of the risk to consumers.

                                                
1 From the HACCP Annex to the Recommended International Code of Practice: General Principles of Food Hygiene,
CAC/RCP-1, 1969 Rev. 3 (1997).
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Interrelationships Between Hazard Analysis and Risk Analysis

Much of the information required for the hazard analysis will also be required for components of
risk analysis.  For example, determining the source of the hazard, the prevalence and level of the
hazard in the food, determining disease incidence and types and severity of adverse effects,
determining the populations affected and determining means through which the hazard can be
controlled are all elements that are common to both hazard analysis and risk analysis.

As a specific example, many of the elements of hazard analysis will also be required for several of
the components of risk assessment, particularly the hazard identification, hazard characterization
and exposure assessment components.  The output of a risk assessment is a qualitative or
quantitative estimate of the likelihood of an adverse consequence due to exposure to a hazard.  The
results of a risk assessment permits risk managers to better select the most appropriate food safety
control measures.  The results of a risk assessment may also help to refine a hazard analysis.

Additionally, elements of a hazard analysis are components of the risk profile portion of risk
management.  A risk profile involves describing the food safety problem and its context for the
purpose of identifying those elements of a hazard or risk that are relevant to the risk management
decisions; the elements of a hazard analysis outlined above are often elements of a risk profile.  A
hazard analysis is usually discussed in relation to specific processing establishments while a risk
profile is discussed in relation to an industry-wide/country public health problem.  However,
conceptually, they are very similar.

One might also view HACCP (which contains the component of hazard analysis) as a plant/product
specific risk analysis system which is based on a qualitative or semi-quantitative risk assessment
and a qualitative or semi-quantitative risk management system.
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Annex

DEFINITIONS OF HAZARD, HAZARD ANALYSIS AND RISK ANALYSIS

Definitions for Hazard, Hazard Analysis and Risk Analysis are found within Codex texts as
follows.

Hazard2: A biological, chemical or physical agent in, or condition of, food with the potential to
cause an adverse health effect.

Hazard Analysis3: The process of collecting and evaluating information on hazards and conditions
leading to their presence to decide which are significant for food safety and therefore should be
addressed in the HACCP plan.

Risk Analysis4: A process consisting of three components: risk assessment, risk management and
risk communication.

OTHER DEFINITIONS

For purposes of the following discussion, it may be helpful to also present Codex definitions for
hazard identification, hazard characterization, risk, and risk assessment 5 and a proposed draft
definition for risk profile 6.

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

Hazard Characterization: The qualitative and/or quantitative evaluation of the nature of the
adverse health effects associated with biological, chemical and physical agents which may be
present in food.  For chemical agents, a dose-response assessment should be performed.  For
biological or physical agents, a dose-response should be performed if the data are obtainable.

Risk: A function of the probability of an adverse health effect and the severity of that effect,
consequential to a hazard(s) in a food.

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

Risk Profile : [A description of a food safety problem and its context developed for the purpose of
identifying those elements of a hazard or risk that are relevant to risk management decisions.]

                                                
2 Codex Procedural Manual, 11th Edition, p. 46. Also in the Codex Recommended International Code of Practice:
General Principles of Food Hygiene (CAC/RCP 1-1969, Rev. 3 (1997)), Section 2.3 and the HACCP Annex to this
document.
3 HACCP Annex to the Codex Recommended International Code of Practice: General Principles of Food Hygiene
(CAC/RCP 1-1969), Rev. 3 (1997)).
4 Codex Procedural Manual, 11th Edition, p. 48
5 Codex Procedural Manual, 11th Edition, p. 48.
6 From the Codex Proposed Draft Principles and Guidelines for the Conduct of Microbiological Risk Management  (in
preparation).




