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From: Secretary, Codex Alimentarius Commission, FAO Viale delle Terme di Caracalla,
00100 Rome, Italy

Subject: Distribution of the Report of the Third Session of the Codex Ad Hoc
Intergovernmental Task Force on Foods Derived from Biotechnology
(ALINORM 03/34)

A. MATTERS FOR ADOPTION BY THE 25TH SESSION OF THE CODEX
ALIMENTARIUS COMMISSION

Draft Principles and Guideline for Plant at Step 8 of the Procedure

1. Draft Principles for the Risk Analysis of Foods Derived from Modern Biotechnology  (para.
34, Appendix II)

2. Main text of Draft Guideline for the Conduct of Food Safety Assessment of Foods Derived
from Recombinant-DNA Plants (para 61, Appendix III).

Proposed Draft Annex on the Assessment of Possible Allergenicity at step 5/8 of the
Procedure

3. Proposed Draft Annex on the Assessment of Possible Allergenicity to the Draft Guideline for
the Conduct of  Food Safety Assessment of Foods Derived from Recombinant-DNA Plants
(para 74, Appendix IV)

Governments and interested international organizations are invited to comment on the above document
and should do so in conformity with the Procedures for the Elaboration of Codex Standards and
Related Texts at Step 8) (Codex Alimentarius Procedural Manual, Twelfth Edition, page 21).
Comments should be forwarded to the Secretary, Codex Alimentarius Commission, FAO, Viale delle
Terme di Caracalla, 00100 Rome, Italy (fax +39 06 57054593;    e-mail  codex@fao.org), not later
than 31 December 2002.
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B. MATTERS FOR ADOPTION BY THE 50TH SESSION OF THE CODEX
EXECUTIVE COMMITTEE

Proposed Draft Guideline for Microorganisms at Step 5 of the Procedure
1. Proposed Draft Guideline for the Conduct of Food Safety Assessment of Foods Produced
using Recombinant-DNA Microorganisms (para 88, Appendix V)

Governments and interested international organizations are invited to comment on the above document
and should do so in conformity with the Procedures for the Elaboration of Codex Standards and
Related Texts at Step 5) (Codex Alimentarius Procedural Manual, Twelfth Edition, page 20).
Comments should be forwarded to the Secretary, Codex Alimentarius Commission, FAO, Viale delle
Terme di Caracalla, 00100 Rome, Italy (fax +39 06 57054593; e-mail  codex@fao.org), not later than
20 May 2002.
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SUMMARY AND CONCLUSIONS

The Third Session of the Codex Ad Hoc Intergovernmental Task Force on Foods Derived from
Biotechnology reached the following conclusions:

MATTERS FOR CONSIDERATION BY THE CODEX ALIMENTARIUS
COMMISSION
The Task Force:

a) Agreed to advance the Draft Principles for the Risk Analysis of Foods Derived from Modern
Biotechnology to Step 8 of the procedure for the consideration of the 25th Session of the Codex
Alimentarius Commission  (para. 34, Appendix II);

b) Agreed to advance the Draft Guideline for the Conduct of Food Safety Assessment of Foods
Derived from Recombinant-DNA Plants to Step 8 of the procedure for the consideration of the
25th Session of the Codex Alimentarius Commission  (para. 61, Appendix III);

c) Agreed to advance the Draft Annex on the Assessment of Possible Allergenicity to Step 5 and
recommended that the Commission also adopt the text at Step8 with omission of Steps 6 and 7
(para 74, Appendix IV).

MATTERS FOR CONSIDERATION BY THE CODEX EXECUTIVE COMMITTEE
The Task Force:

a) Agreed to advance the Proposed Draft Guideline for the Conduct of Food Safety Assessment of
Foods Produced using Recombinant-DNA Microorganisms to Step 5 (para 88, Appendix V).

OTHER MATTERS OF INTEREST TO THE COMMISSION
The Task Force:

a) Agreed to a compromise text on product tracing in order to reach a final conclusion on the text of
the Draft Principles (para 27);

b) Agreed to have a fuller discussion on traceability at its next session in accordance with a
consensus that such a discussion should not compromise the consensus that had already been
achieved in the Draft General Principles and should not lead to specific recommendations or
guidelines (para 90);

c) Agreed to forward the list of validated methods for the detection or identification of foods or food
ingredients derived from biotechnology to the Codex Committee on Methods of Analysis and
Sampling for its consideration (para 94-95);

d) Noted that FAO and WHO will hold a Joint Expert Consultation on genetically modified animals,
the out come of which would be reported to the Task Force (para 96).
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ALINORM 03/34

 REPORT OF THE THIRD SESSION OF THE CODEX AD HOC
INTERGOVERNMENTAL TASK FORCE ON FOODS DERIVED FROM

BIOTECHNOLOGY
YOKOHAMA, JAPAN 4-8 MARCH 2002

INTRODUCTION

1. The Codex Ad Hoc Intergovernmental Task Force on Foods Derived from Biotechnology
(CX/FBT) held its Third Session in Yokohama, Japan from 4 to 8 March 2002, by courtesy of the
Government of Japan.  The Session was presided over by Professor Hiroshi Yoshikura, Inspection
and Safety Division, Department of Food Safety, Pharmaceutical and Food Safety Bureau, Ministry
of Health, Labour and Welfare.  A complete list of participants is included as Appendix I to this
report.

OPENING OF THE SESSION

2. The Session was opened by Mr Jungoro Kondo, Vice-Minister for Health, Labour and Welfare,
who welcomed the participants to Yokohama, Kanagawa, Japan.  Mr Kondo stressed that the food
safety and consumer health had become a matter of serious consideration and that the safety of
foods derived from modern biotechnology attracted considerable public concern both in importing
and exporting countries.  He expressed the wish that a worldwide consensus in this area could be
reached as soon as possible.

3. Mr Ezzeddine Boutrif, Senior Officer, Food Quality and Standards Service, FAO welcomed
participants behalf of the Director-General of FAO.  He highlighted the importance of food safety
in FAO’s current programme of work, and made particular reference to the recent Joint
FAO/WHO Global Forum of Food Safety Regulators (Marrakech, January 2002), the Joint
FAO/WHO Pan-European Conference on Food Safety and Quality (Budapest, February 2002) and
the forthcoming World Food Summit – five years later (Rome, June 2002).  Mr. Boutrif informed
the Task Force of the preliminary results of a global inventory of agricultural biotechnology
applications and products which show a definite increase in production of GM crops in developing
countries, and stressed the importance of the work of the Task Force in providing proper guidance
to ensure that GM crops make optimal contribution to world food security, food safety and
nutritional quality, and sustainability.  Mr Boutrif further informed the Task Force of efforts being
made by FAO in collaboration with other agencies to launch a global project for “Capacity Building
in the Development of Policy and Regulatory frameworks for Biotechnology for Food and
Agriculture” and to establish a “Biosecurity Portal” to provide regulators with Internet-based
information decision support tool in the field of food safety, biosafety, animal and plant health.  He
expressed FAO’s readiness to continue to work with WHO to support the Task Force with the
necessary scientific advice on specific issues, as required, and within available resources.

4. The representative of WHO, Dr Jørgen Schlundt, gave welcome address on behalf of the
Director-General of the WHO.  Dr Schlundt mentioned that WHO, with input from FAO and other
organizations, is initiating a project namely “Biotech Mega Study” which attempts a review of the
area related to a broader evaluation of foods derived from modern biotechnology as well as cost
benefit and socio-economic considerations.  Both representatives urged the Task Force to make
efforts to advance the finalization of the texts on its Agenda to respond to the pressing demand for
these texts.
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ADOPTION OF THE AGENDA (AGENDA ITEM 1)1

5. The Task Force adopted the Provisional Agenda as the Agenda of the Session. No other business
was proposed.

MATTERS REFERRED TO THE TASK FORCE BY OTHER CODEX COMMITTEES
(AGENDA ITEM 2)2

6. The Task Force noted that the 24th Session of the Codex Commission had approved the two main
documents prepared by the Task Force at its 1st and 2nd Sessions, namely; “Proposed Draft
Principles for The Risk Analysis of Foods Derived from Modern Biotechnology” and “Proposed
Draft Guideline for The Conduct of Food Safety Assessment of Foods Derived from Recombinant-
DNA Plants”.  These texts had been advanced to Step 6.  The Commission had also approved new
work on the elaboration of guidelines for the safety assessment of recombinant-DNA
microorganisms.

7. The Task Force was informed that the Definitions proposed by the Codex Committee on Food
Labelling in the Draft Amendment to the General Standard for the Labelling of Prepackaged Foods
had been returned to Step 6 by the Commission.

8. The Task Force noted the discussions of the Executive Committee on traceability as a general
issue confronting Codex.  The Secretariat paper3 prepared for the Commission had pointed out that
traceability was not new to Codex but that it had not been treated in a systematic manner.  The
paper also pointed out that any measures requiring traceability must be justified as having a food
safety objective (i.e., as an SPS measure), or having a legitimate objective as a TBT measure.  The
Executive Committee had generally supported the analysis and approach outlined in the Secretariat
paper. The Executive Committee had recommended that the Committee on General Principles
consider the two aspects of traceability referred to above, however, it had been of the opinion that
first consideration should be given to the use of traceability as a risk management option in the
Working Principles for Risk Analysis.  The Executive Committee had also noted in particular the
role of the Committee on Food Import and Export Inspection and Certification Systems in relation
to the development of procedures for the application of traceability in food import and export
inspection and certification systems. Although some Members of the Executive Committee had
believed that a sequential approach to the development of other texts should be followed, the
Executive Committee had agreed that it should be for the Committees concerned (including the
Committees on General Principles, Food Import and Export Inspection and Certification Systems,
Food Hygiene and Food Labelling) to undertake work as they deemed appropriate, within their
respective mandates.4

MATTERS OF INTEREST FROM OTHER INTERNATIONAL ORGANIZATIONS
WITH RESPECT TO THE EVALUATION OF THE SAFETY AND NUTRITION
ASPECTS OF FOODS DERIVED FROM BIOTECHNOLOGY (AGENDA ITEM 3)5

9. The Task Force noted that in line with its terms of reference, that when elaborating standards,
guidelines or other principles, as appropriate, for foods derived from biotechnology it should take full
account of existing work carried out by national authorities, FAO, WHO, other international

                                                
1 CX/FBT 02/1
2 CX/FBT 02/2
3 ALINORM 01/21, Part IV-Add.1
4 ALINORM  03/3  para 31
5 CX/FBT 02/3
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organizations and other relevant international fora.  The document before the Task Force provided
information on the following:

• FAO/WHO Joint Activities

• Convention on Biological Diversity (CBD)

• United Nations Industrial Development Organization (UNIDO)

• Organizations for Economic Co-Operation and Development (OECD)

• G8 Heads of State and Government Meeting

10. The Representatives of FAO and WHO noted that these organizations had convened three Joint
Expert Consultations and that a Global Forum of Food Safety Regulators had met in Marrakech,
Morocco from 28 to 30 January 2002.  This had been done in response to the call for “periodic
international meetings of food safety regulators to advance the process of science-based public
consultations” on biotechnology and other aspects of food safety in the G8 Summit Communiqué of
Okinawa in 2000.  It had been recommended that a similar forum would be held in two years’ time,
subject to the availability of resources.

CONSIDERATION OF DRAFT PRINCIPLES FOR THE RISK ANALYSIS OF FOODS
DERIVED FROM MODERN BIOTECHNOLOGY AT STEP 7 (AGENDA ITEM 4)6

BACKGROUND

11. The Task Force was informed that at its Second Session a consensus had been reached to forward
the Draft Principles for the Risk Analysis of Foods Derived from Modern Biotechnology to Step 6.

TITLE

12. The Task Force discussed the proposals to change the title and agreed to leave it as it was.  In
regard to a proposal to replace the word “Modern Biotechnology” with “Genetically Modified
Foods and Products derived therefrom”, the Task Force, recalled that the expression “Modern
Biotechnology” had been chosen in order to ensure consistency between Codex texts and the
Cartagena Protocol based on the internationally-agreed definition in the Protocol.  The Task Force
therefore decided not to reopen this issue.  In general, the Task Force decided to use the
expression “Modern Biotechnology” throughout the entire document in order to maintain
consistency of terminology, although several delegations expressed their preference for the use of
"genetically modified".

SECTION II - SCOPE AND DEFINITIONS

13. In Paragraph 7, the Task Force accepted a proposal to delete the word “other” before “ethical” in
order to avoid misunderstanding that might be caused by the original formulation. Furthermore the

                                                
6 ALINORM 01/34A Appendix II; CL 2001/28-FBT; CX/FBT 02/4 (Comments of Argentina, Australia,

Canada, Cuba, Japan, Mexico, Portugal, Singapore, Sweden, United States of America, IACFO); CRD 1
(Comments of Germany, Thailand); CRD 9 (Comments of Mexico); CRD 10 (Comments of Chile); CRD 13
(Comments of Cuba); CRD 14 (Comments of International Cooperative Alliance); CRD 15 (Comments of
49th Parallel Biotechnology Consortium), CRD 16 (Comments of Consumers International); CRD 17
(Proposal of the EU on Traceability); CRD 18 (Proposal on paragraphs 19 and 20 by Australia and
Belgium); CRD 21 (Informal proposal elaborated by Canada, EC, UK Thailand and several other
delegations); CRD 22 (Comments of the Philippines); CRD 26 (Informal proposal elaborated by a lunchtime
meeting on March 5).
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Task Force agreed to simplify the footnote to this paragraph dealing with animal feed and animals
fed such feed and to introduce the standard terminology.

14. The Task Force did not agree to adopt a proposed change to the Definition of Conventional
Counterpart that would limit the conventional counterpart to “non-genetically modified organisms”.
It recalled the extensive debate on this issue at its last session7 which resulted in the present
footnote to the paragraph and the indication that for the foreseeable future, foods derived from
modern biotechnology will not be used as conventional counterparts.

SECTION III-PRINCIPLES

Risk Assessment

15. The Task Force discussed the proposal to rewrite the Paragraph 10 in such a manner to clearly
separate the use of term “hazard” and “safety concern” in a different context and also to express
the notion that risk assessment was an integral part of the safety assessment.  The Task Force
exchanged the opinions on this issue and as many delegates expressed that the safety assessment
should be a part of risk assessment, finally decided not to change the present paragraph 10.

16. The Task Force agreed to insert “as appropriate” before the reference to quantity of data in
Paragraph 12 in order to reflect the fact that the quantity of data in itself was not the determining
factor in its scientific value.

17. In Paragraph 13, the Task Force added a new reference to the “Proposed Draft Guideline for the
Conduct of Food Safety Assessment for Foods Produced Using Recombinant-DNA
Microorganisms” in the relevant footnote.

18. The Task Force agreed to modify Paragraph 15 by stressing the need to take into account all
available scientific data.  However, it did not adopt the proposed inclusion of the wording of
“scientifically validated” after “scientifically sound” recalling that validation was covered by the
principle of peer review contained in paragraph 12.

Risk Management

19. The Task Force agreed to modify Paragraph 17 by replacing the wording “meeting the same
objective” with “achieving the same level of  protection” in order to maintain a clear linkage with
the SPS Agreement.

20. In paragraph 19, the Task Force decided to separate the reference to risk management measures
(e.g., labelling) and references the tools for the implementation and enforcement of risk
management measures (e.g., development of analytical methods). It therefore decided to create a
new paragraph (after Paragraph 20) to cover these tools and made specific mention of the
development of analytical methods and the provision of reference materials.

21. In response to an enquiry from the Delegation of India, the Task Force noted that food ingredients
derived from modern biotechnology would be covered by the Principles since food ingredients were
treated in the same way as foods in accordance with the Codex definition of “food”.

                                                
7 ALINORM 01/34A, paras. 24-25.
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Traceability

22. The Task Force recalled that the issue of “traceability” had been discussed at the 49th Executive
Committee (see paragraph 8 above) and that consequently the issue was also under discussion in
the Committee on General Principles and the Committee on Food Import and Export Inspection and
Certification Systems and would probably be taken up in other Codex Committees as well.

23. The Delegation of Spain, speaking on behalf of the member states of EU, tabled a revised
proposal8 as an alternative to the text of paragraph 21 that had been included in square brackets by
the 2nd Session of the Task Force.  The proposal outlined the situations in which traceability could
be considered as a risk management option.  The Delegation noted that discussions on traceability
need not be restricted to its consideration within the context of Committee on General Principles.
Several delegations expressed their support for this view.

24. The Delegation of the United States stated that the issue of traceability was not unique to foods
derived from modern biotechnology, and that it would be discussed as a general issue of Codex by
the Committee on General Principles and other Committees.  On this basis, it should be possible to
delete paragraph 21.  These views were supported by several other delegations.

25. The Delegation of Brazil, Thailand and Indonesia expressed the view that the traceability should
not be considered as a part of a mandatory system because it was mainly intended to provide
information to trading partners. For this reason, paragraph 21 could be deleted.  However, if
traceability could be demonstrated as being useful in risk management, the practicability of its
application and cost in developing countries needed to be considered.

26. Some NGOs observers representing consumer and environmental organizations stressed that
traceability was a key risk management measure and could be specially effective for use in post-
market monitoring of unintended effects and control of labelling.  Other NGOs representing
industry associations were of the opinion that traceback was a normal practice in industry but not
specific to food derived from biotechnology.  One NGO referred to the identification requirements
of Article 18 of the Cartagena Protocol as having relevance to the use of traceability.

27. The Task Force was of the opinion that the resolution of this issue was important in order to reach
a final conclusion on the text of the Draft Principles.  It noted that the addition of a new paragraph
after paragraph 20 (see para. 20, above) made it possible to place the question of traceability into
context as one of the tools for implementation and enforcement of risk management measures,
without prejudice to its use for other purposes.  On this basis a compromise text9 was  agreed to as
follows.

“Specific tools may be needed to facilitate the implementation and enforcement of risk
management measures. These may include appropriate analytical methods; reference
materials; and the tracing of products for the purpose of  facilitating withdrawal from the
market when a risk to human health has been identified or to support post-market monitoring
in circumstances as indicated in paragraph 20.”

28. The Delegation of the Republic of Korea reserved its position in relation to the adoption of the new
paragraph as its application is limited to SPS measures.

29. The representative of 49th Parallel noted that applications of product tracing would also need to be
consistent with the provisions of the Cartagena Protocol after its entry into force. Secretariat noted
that Article 18 of the Cartagena Protocol did not make direct reference to product tracing and a

                                                
8 CRD 17.
9 CRD 26.
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number of delegations stated that discussion of the Commission should not be bound to agreements
that were not yet in force. Other delegations were of the opinion that Commission should take into
account all other applicable international agreements. The Task Force noted that further
consideration of several broader issues surrounding product tracing would continue within Codex.

RISK COMMUNICATION

30. The Task Force agreed to delete a reference to “consultation with existing bodies” in the
paragraph dealing with the consultation process as this was considered to introduce redundancy in
the text.

CONSISTENCY

31. The Task Force exchanged opinions on a proposal of how to clearly express the necessity of
maintaining consistency in the level of consumer protection against risks associated with foods,
regardless whether the food is derived from biotechnology or a conventional counterpart.  The
Task Force reached a consensus to replace the second sentence with new formulation to state that
unjustifiable differences in the level of risks between  foods derived from modern biotechnology
and similar foods should be avoided. In the same sentence, the Task Force also accepted a
proposal to include “conventional” after “similar”.

CAPACITY BUILDING

32. The Task Force had an extended discussions on the proposals of several delegations to make
specific references to the entities responsible for improving the capacity of regulatory authorities
particularly in developing countries. The Task Force, noting that the present text already covered
broad entities, did not agree to make explicit references in the sentence.  However, based on the
recognition of the importance of the capacity building for developing countries and also of the
respective roles of bilateral and multilateral funding agencies as well as the technical international
organizations to achieve that purpose, it agreed to add a new sentence to specify the importance of
the assistance for developing countries in application of the principles with a footnote referring to
the corresponding provisions of the SPS and TBT Agreements (Article 9 of SPS and  Article 11 of
TBT).

REVIEW PROCESS

33. The Task Force agreed to make small editorial changes to the final paragraph of the Principles.

STATUS OF THE DRAFT PRINCIPLES FOR THE RISK ANALYSIS OF FOODS DERIVED FROM MODERN
BIOTECHNOLOGY

34. The Task Force agreed to advance the Draft Principles for the Risk Analysis of Foods Derived
from Modern Biotechnology to Step 8 of the Codex Procedure for consideration by the 25th Session
of the Commission.  The text of the Draft Principles is contained in Appendix II to this report.
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DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY ASSESSMENT OF
FOODS DERIVED FROM RECOMBINANT-DNA PLANTS (AGENDA ITEM 5)10

BACKGROUND

35. The Task Force was informed that at its Second Session a consensus had been reached to forward
the Draft Guideline for the Conduct of Food Safety Assessment of Foods Derived from
Recombinant-DNA Plants to Step 5 and to circulate the Annex dealing with allergenicity at Step 3
for further comment and revision by a Working Group chaired by Canada.  The 24th Session of the
Commission had advanced the main text of the Guidelines to Step 6 of the Procedure.

36. The Task Force discussed the Draft Guideline paragraph by paragraph at Step 7 in the light of
comments received at Step 6.  It also  discussed at Step 7 a re-drafting and re-arrangement of the
section dealing with the assessment of possible toxicity as agreed at its 2nd Session11. The Annex
dealing with allergenicity was discussed at Step 4.  Because of major rearrangements made to the
text, the paragraph numbers given in the following discussion are those in the revised version of the
Draft Guidelines attached to this report as Appendix III.  The following report discusses the main
changes in the text made by the Task Force; minor or editorial changes have been incorporated into
the text of Appendix III directly.

TITLE

37. The Task Force discussed the proposals to change the title and agreed to retain the Title as it was.
In regard to a proposal to replace the expression “Recombinant-DNA Plants” with “Plants
Modified by DNA techniques”, the Task Force noted that such a change in the title could lead to
extensive redrafting throughout the text with little net benefit.

SECTION 1 - SCOPE

38. The Task Force discussed at length the question of whether or not the expression “derived from”
recombinant DNA-plant also included the plants themselves or was restricted to derived products.
Although it was noted that whole, unprocessed plants were very infrequently consumed the Task
Force agreed to provide for such cases.  The Task Force also agreed to include a reference to
altered traits as well as new traits and to make a reference to the use of “modern biotechnology”
for consistency with the Principles.  The Task Force also retained the reference to the fact that the
Guidelines applied only to foods that been derived from plants with a history of safe use as sources
of food; foods derived from other plant sources would need to be assessed by other procedures
than those described in the Guidelines. (Paragraph 1)

39. The Task Force agreed to insert a new paragraph, taken from the proposed draft Annex on
Allergenicity, to link risk management measures outlined in the Principles for Risk Analysis with the
safety assessment procedures outlined in this Guideline. (Paragraph 6)

SECTION 2 - DEFINITIONS

40. The Task Force agreed to retain the definitions for consistency with those of the Draft Principles
for the Risk Analysis of Foods Derived from Modern Biotechnology.

                                                
10 ALINORM 01/34A  Appendix III
11 ALINORM 01/34A, para. 77.
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SECTION 3 – INTRODUCTION TO FOOD SAFETY ASSESSMENT

41. The Task Force had an extended discussion on the necessity of animal studies (feeding trials) on
whole foods.  The Delegation of Germany proposed that such studies may be necessary to confirm
the safety of a foodstuff and this proposal received support from several delegations.  Other
delegations were of the opinion that feeding trials would present challenges in application and
interpretation with regard to providing the assurance of safety that was needed for consumer
protection.  The Task Force agreed to specify that such studies could be envisaged when the
characterization of the food indicated that data would be insufficient for a thorough safety
assessment. (Paragraph 11)

42. In the paragraph dealing with the goal of the safety assessment, the Delegation of the United
States proposed to amend the paragraph so as to remove the requirement that the endpoint of the
assessment would be a conclusion regarding whether or not the new food would be “as …
nutritious as” the conventional counterpart.  The objective of the amendment was to allow for new
foods that would be more nutritious.  The Task Force agreed to delete the reference to “nutritious”
in this phrase but added a phrase to require that the dietary impact of any changes in nutritional
content or value should be taken into account. (Paragraph 21)

SECTION 4 – GENERAL CONSIDERATIONS

Description of the New Variety

43. The Task Force agreed to replace term “new variety” with “recombinant-DNA plant” in the
heading and throughout this section in view of the specific use of the term “variety” in plant
breeding and genetics. (Paragraph 22)  The need to identify unequivocally the recombinant-DNA
plant was discussed by the Task Force, but it was noted that this was probably more on issue of
risk management than risk assessment.

Description of the Donor organism(s)

44. The term “members of the corresponding genus” was replace by “related species” in
Paragraph 26.

Characterization of the Genetic Modification(s)

45. The Task Force had an extended discussion concerning the amount of information required on the
sequence of the region surrounding the insertion site and whether or not sequence data were
essential to the characterization of the genetic modification.  Several delegations, in particular those
of Belgium, France, Norway and Japan stressed the importance of the comprehensive sequence
data.  Other delegations were of the opinion that other data, such as analysis of the transcript
products could in some cases be more revealing as to the nature of the modification.  The
representative of Greenpeace International called for sequencing of the entire genome of the
modified plant.  The Task Force agreed that first consideration should be given to the sequence
data but that in cases where the transcript data were more useful, information on the sequence
data need not be provided.  It amended the paragraph accordingly. (Paragraph 31.C)

Safety Assessment of Expressed Substances (Non-Nucleic Acid Substances)

46. The structure of this sub-section was amended to reflect the structure of the safety assessment
described in Paragraph 18 of the Draft Guideline.
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Assessment of possible toxicity

47. The Task Force was informed that at its Second Session a consensus had been reached to
establish an open-ended Working Group on Allergenicity which had been hosted by the
Government of Canada.  This Working Group had also been invited to prepare a reorganization of
the section on toxicology12.

48. The Task Force agreed to amend the last sentence to “New substances might also include new
metabolites resulting from the activity of enzymes generated by the expression of the introduced
DNA”, for scientific accuracy. (Paragraph 34)

49. In Paragraph 35, the Task Force agreed to include reference to the chemical nature of the newly
expressed substances to make the paragraph more precise.

50. In Paragraph 36, the Task Force agreed to delete the first sentence recommended by the Working
Group as being redundant and unclear.  The Task Force agreed that food processing could also
degrade or eliminate anti-nutrients as well as deactivate them, and amended the paragraph
accordingly.

51. In Paragraph 37, the Task Force discussed the appropriateness of excluding substances closely
related to those that had been safely consumed in food from the requirement of conventional
toxicological testing.  Some Delegations and representatives of NGOs expressed their concern that
term “closely related” was quite vague and it should be deleted, while other delegations and NGOs
stated that this term was essential in view of the other requirements of the paragraph.  The Task
Force agreed to maintain the term.  The Task Force agreed, however, that studies other than
conventional toxicological studies may be more appropriate in some cases and amended the
paragraph accordingly.

52. The Task Force agreed that oral toxicity studies may need to be carried out in cases where the
protein present in the food was not similar to proteins that have been safely consumed in food,
provided that the biological function of the protein (where known) was taken into account.
(Paragraph 38)

53. The Task Force debated at length the requirements that would apply to introduced non-protein
substances that had not been safely consumed in food.  It agreed that these should be assessed on
a case-by-case basis in all cases taking into account the other conditions set out in the paragraph.
(Paragraph 39)

Assessment of possible allergenicity (proteins)

54. The Task Force noted that this paragraph was intended set out the basic approach to be used in the
assessment of potential allergenicity and also to provide a linkage to the Annex.  The Task Force
agreed that an integrated, stepwise, case-by-case approach should be used, however there was a
divergence of opinions as to whether this should be presented as a decision-tree or not.  The
Delegation of the Netherlands, supported by several other delegations and observers made
reference to the decision tree developed by the Joint FAO/WHO 2001 Expert Consultation.  These
delegations were of the opinion that the use of a decision-tree provided improved transparency in
understanding the decisions being made.  Other delegations were of the opinion that the use of a
decision tree did not provide enough insight into the judgements needed at each step and also noted
that the Working Group had recommended a more holistic approach that took into account
evidence derived from several types of information and data,  based on the concept of a

                                                
12 ALINORM 01/34A para 70
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“preponderance of data”.  In either case, the Task Force agreed that no single criterion was
sufficient to determine either the allergenicity or non-allergenicity of a protein.

55. The Task Force decided to make a reference to the work of the Joint FAO/WHO Expert
Consultation in a footnote to this paragraph, but decided against the elaboration of a decision tree.
(Paragraph 41)

56. The delegation of Spain requested that paragraphs dealing with gluten-sensitive enteropathy be
referred to the Codex Committee on Nutrition and Foods for Special Dietary Uses for their
information and this was agreed to by the Task Force (Paragraph 42,43).

Nutritional Modification

57. The Task Force amended the paragraph dealing with the modification of the food to provide
guidance for identification of appropriate comparators where composition of a food product had
been significantly altered or when dealing with individual food components. (Paragraph 51)

SECTION 5- OTHER CONSIDERATIONS

58. The Task Force agreed to include a new paragraph proposed by the delegation of Belgium and
Canada and dealing with the potential for altered metabolism or accumulation of exogenous
substances. (Paragraph 54)

Use of Antibiotic resistance marker genes

59. The Task Force, after an extended discussion, recognized that  the use of wording  “in general ”
could leave a room for an unintended interpretation that there may be cases where antibiotic genes
that encode resistance to clinically used antibiotics could be present  in foods and therefore decided
to delete it.  It also agreed that this would apply to all foods and not only to “widely disseminated”
foods as had been the case in the previous text. (Paragraph 58)

Review of Safety assessment

60. The Task Force agreed to modify the reference to nutrition in this paragraph to maintain
consistency with the text of Paragraph 20.  (Paragraph 59)

STATUS OF THE DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY ASSESSMENT OF FOODS
DERIVED FROM RECOMBINANT-DNA PLANTS

61. The Task Force agreed to forward the main text of the Draft Guideline for the Conduct of Food
Safety Assessment of Foods Derived from Recombinant-DNA Plants to the Commission for
adoption at Step 8.  The complete text of the Guideline is attached to this report as Appendix  III.
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PROPOSED DRAFT ANNEX ON THE ASSESSMENT OF POSSIBLE
ALLERGENICITY: CONSIDERATION AT STEP 4 (AGENDA ITEM 5 B)13

62. The Task Force was informed that at its Second Session it had been agreed to establish an open-
ended Working Group on Allergenicity hosted by the Government of Canada to revise the proposed
draft Annex on allergenicity14.  The Delegation of Canada (Chair of the Working Group) introduced
the revised Annex prepared by the Working Group. He noted that the Joint FAO/WHO Expert
Consultation in January 2001 provided a valuable source of expert input for the Working Group to
draw upon for the development of the draft annex and encouraged the Working Group to also take
into consideration relevant information available since the publication of the consultation as well as
such aspects as practicality and validation. The Working Group had discussed the outcome of
FAO/WHO Expert Consultation but come to the conclusion that it was not possible scientifically to
arrive at clear “Yes/No” decisions at each and every step in the decision process.  It had therefore
recommended a more holistic approach that took into account a broad range of information that
was to be examined in a step-wise and structured manner.  This approach differed from the
decision tree approach used in the previous draft.

SECTION 1 - INTRODUCTION

63. The Task Force agreed to modify Paragraph 2 to take into account the above discussion.  In
particular it deleted a reference to the “preponderance of evidence”.

64. The Task Force agreed to include a new paragraph, taken from paragraph 17 of the Working
Group’s draft, that gave an explicit indication of the endpoint of the assessment for possible
allergenicity.  (Paragraph 3)

SECTION 2 - ASSESSMENT STRATEGY

65. In Paragraph 4, the Task Force agreed to insert a sentence “and heat stability and/or acid and
enzymatic treatment” at the end of this paragraph in order to make this paragraph clearer.  The
Task Force also agreed to include a text provided by the Delegation of Italy on the attention that
should be given to the choice of the expression host.

Section 3.1 – Source of the Protein

66. In Paragraph 7, the Task Force agreed to insert a reference to “physiochemical and immunological
properties” at the end of this paragraph to make this paragraph clearer.

Section 3.2 – Amino Acid Sequence Homology

67. In Paragraph 9, the Task Force agreed to modify the paragraph to make an explicit reference the
need to report the outcome of the comparison of the sequence homology.  In paragraphs 10 (also
14), the Task Force accepted the wording provided by Argentina in relation to the epitopes capable
of binding with IgE antibodies.

                                                
13 ALINORM 01/34A Appendix III, CL2001/38-FBT, CX/FBT 02/6 (Comments of Argentina, Australia,

Canada, Japan, Sweden, United States of America, Consumer International), CRD 3 (Comments of Brazil,
Italy, Thailand), CRD 13 (Comments of Cuba), CRD 16 (Comments of Consumer International), CRD 22
(Comments of Philippines), CRD 27 (Informal proposal elaborated by Belgium and Canada), CRD 28
(Informal proposal elaborated by Consumer International), CRD 29 (Informal proposal elaborated by
Australia and Canada)

14 ALINORM 01/34A paras 69 and 70
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SECTION 4 – SPECIFIC SERUM SCREENING

68. The Task Force noted that whereas it was desirable to perform immunological assays on proteins
from a source known to be allergenic, it recognized that the ability to carry out such assays
depended on the availability of appropriate sera, and amended Paragraph 14 accordingly. The Task
Force agreed to include consideration of targeted serum screening for protein from sources not
known to be allergenic (Paragraph 14).

69. The Task Force noted the unusual reference to ex vivo testing and agreed to make a reference in
a footnote to the extended description of these procedures contained in the Joint FAO/WHO 2001
Expert Consultation report. (Paragraph 15).

70. The Task Force deleted a paragraph proposed by the Working Group that dealt with the
commercialization of products containing identified allergens, considering that this was a matter of
risk management and not risk or safety assessment and was therefore better dealt with in the
context of the Principles of Risk Analysis.

SECTION 5 – OTHER CONSIDERATIONS

71. The Task Force agreed to rename this section and add to it the following Section previously entitled
“Areas requiring Further Development”.

72. As noted above (para.64) the Task Force agreed to move the opening sentence of the Working
Group’s recommendation to the introduction to the Annex, where it served the useful purpose of
providing an overall framework for the assessment process.  The remainder of Paragraph 17 was
modified to indicate that as new knowledge and techniques continued to be developed they should
be considered together with the other techniques described in the Annex.

73. The Task Force agreed that the Working Group’s recommendation concerning post-market
monitoring and its usefulness in informing the safety assessment process had broader implications
than the assessment of potential allergens, and agreed to incorporate this paragraph, with
consequent amendments, into the main Guideline (see para. 39 above).

STATUS OF THE PROPOSED DRAFT ANNEX ON THE ASSESSMENT OF POSSIBLE ALLERGENICITY

74. The Task Force agreed to forward to Proposed Draft  Annex on the Assessment of Possible
Allergenicity to the Commission for adoption at Step 5 of the procedure and recommended that the
Commission also adopt the Annex at Step 8, by the omission of Steps 6 and 7.  The text of the
revised Annex is contained in Appendix IV to this report.

PROPOSED DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY
ASSESSMENT OF  RECOMBINANT-DNA MICROORGANISMS IN FOODS
(AGENDA ITEM 6 ) 15

BACKGROUND

75. The Task Force recalled that at its second Session, it had agreed to initiate a new work on the
elaboration of the guideline for the conduct of food safety assessment of modified microorganisms

                                                
15 CX/FBT 02/7, CX/FBT 02/7 Add.1 (Comments of IACFO), CRD 5 (Comments of Brazil, Canada, Germany,

Italy, Thailand, Consumer International), CRD 6 (Comments of United States of America), CRD 7
(Comments of Argentina), CRD 13 (Comments of Cuba), CRD 14 (Comments of International Cooperative
Alliance), CRD 23 (Comments of Consumer International).
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and had established an open-ended Working Group chaired by the United States of America in
order to prepare a proposed draft guideline. Following the approval of this new work by the Codex
Alimentarius Commission at its 24th Session, the Working Group met in Oakland, California in
November 2001.

76. In introducing the document, the delegation of the United States noted that the Working Group had
based on the guideline on the Proposed Draft Guideline for the Conduct of Food Safety
Assessment of the Foods derived from Recombinant-DNA Plants.  The Task Force expressed its
gratitude to the Government of the United States for hosting the meeting and to the Working Group
for its accomplishment.

77. The Task Force noted that there were safety assessment procedures that should be applied to both
the recombinant-DNA plant and recombinant-DNA microorganisms.  The Task Force therefore
agreed to use the text of the guideline document for recombinant-DNA plant wherever possible
with a view to maintaining consistency between two documents.  On the other hand, the Task
Force also noted that there were issues specific to microorganisms such viability and colonization of
the microorganisms in the digestive tract, transfer of plasmids and other genetic material, etc. that
would have to be dealt with in the present text.

78. Due to time constraints, the Task Force made a number of editorial changes and corrections for
clarity and also approved proposals from delegations to provide guidance for the continued
elaboration of the document.  It decided to include as many proposals for amendment as seemed
appropriate, but placed them in square brackets for the time being so that member countries and
observer organizations could reflect on them and provide comment in advance of the next session
of the Task Force.  The following discussion represents the main decisions reached by the Task
Force.

 TITLE

79. The Task Force approved the proposal by the Working Group to change the title of the document
as “Proposed Draft Guideline for the Conduct of Food Safety Assessment of Foods Produced
Using Recombinant-DNA Microorganisms” because the object of the assessment should be the
food rather then the modified organism per se.

SECTION 1 – SCOPE

80.   In regard to the Scope of the document, the Task Force had extensive discussions on the
exclusions listed in paragraph 2 and whether or not the “indirect exposure” of recombinant-DNA
microorganisms either through the use in agricultural production or release to the environment
should be included in the scope. The delegation of Consumers International pointed out that the
report of the joint FAO/WHO Expert Consultation held in September 2001 that discussed the
safety assessment of the foods produced with the aide of genetically modified microorganisms dealt
with this issue.  It noted that the proposed draft Guideline was limited in its scope, and the use of
recombinant microorganisms outside the scope of the Guideline would require a different kind of
safety assessment than the one described in the Guideline.  For example, the Task Force noted that
the enzymes used as food additives and produced using genetically modified microorganisms were
out of the scope of this guideline but were covered by the activities of the Joint FAO/WHO
Committee on Food Additives (JECFA) and Codex Committee on Food Additives and
Contaminants (CCFAC). The Task Force stressed that the chapeau of the paragraph 2 clearly
stated that issues not addressed in the present Guidelines would have to be addressed by other
appropriate bodies.
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81. A number of delegations and observer organizations questioned the intent of paragraph 7,
especially the reference to the endpoint of the assessment as being that a food would be “unlikely”
to be harmful to human health.  Many delegations and observer organizations that spoke were of
the opinion that this was an insufficient expression of the level of consumer protection required.
Some observer organizations were of the opinion that the risk assessment as described in
paragraph 7 was not sufficient guarantee to consumer protection.

82. The Task Force agreed to amend the definition of Conventional Counterpart by deleting reference
to a preference for the “parent or recipient strain” as the basis for comparison, as this was thought
to be too vague for a definition.  It noted that the substantive requirement later in the document
indicated that the ideal comparator was the near isogenic parent strain and agreed that this
provided the guidance needed in this regard.  It also agreed to define the conventional counterpart
of the foods produced using by recombinant-DNA microorganisms should not be derived from
modern biotechnology by shifting the footnote to the entire title of Conventional Counterpart  in
paragraph 8.

83. The representative of  Greenpeace expressed  serious concern  at the treatment of the concept of
substantial equivalence as contained in paragraph 14.  In its opinion, the paragraph should clearly
express the idea that the determination of substantial equivalence was not a safety assessment in
itself, but rather was a starting point used to structure the safety assessment. The representative of
Consumers International also requested to modify this paragraph so that comparison to its
conventional counterpart in safety assessment should be conducted not only between
microorganisms themselves but also between the foods produced from modified and unmodified
microorganisms. Delegations pointed out that these concerns were addressed in paragraph 14.

84. Several delegations supported the proposal of Italy to provide that “all recombinant-DNA micro-
organisms should be deposited in an international culture collection with appropriate identification
using modern molecular methods”.  It was noted that this had been discussed by the Working
Group, but had not been included as it was not a requirement for safety assessment.  The Task
Force agreed to include the text in square brackets for further consideration. (Paragraph 24)

85. The Task Force also took note of the proposal of Argentina relating to the stability of the micro-
organism in successive generations, and included the text in square brackets in a footnote to
paragraph 35 C.

86. The Task Force agreed to include alternative texts concerning the viability of the microorganism in
the human gut and its ability for colonization, for consideration at the next session.

87. The Task Force noted several comments in relation to the content of paragraph 36, in particular to
the precision (or lack of precision) of the changes brought about by genetic modification.  Although
part of the text was modified to make it consistent with the wording of the Guideline on
recombinant-DNA plants, the Task Force agreed to place the entire paragraph in square brackets
for further consideration.

STATUS OF THE PROPOSED DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY ASSESSMENT
OF FOODS PRODUCED USING RECOMBINANT-DNA MICROORGANISMS

88. The Task Force noted that although there had been many proposals for change to individual
paragraphs in the text, the general approach and outline of the text was accepted.  It also noted
that most of the text proposed by the Working Group had proved to be acceptable to the Task
Force.  On this basis it decided to advance the Proposed Draft Guidelines to Step 5 for
consideration of the next session of the Executive Committee.  The revised text is contained in
Appendix V to this report.
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DISCUSSION PAPERS ON TRACEABILITY (AGENDA ITEM 7)16

89. The Task Force noted that it had embarked on a general discussion on Traceability at its First
Session in order to provide the background for inclusion of appropriate wording in the Draft
General Principles for the Risk Analysis of Foods Derived from Biotechnology.  Papers prepared
by the Delegations of France and the United States had been circulated for comment to assist in
this regard.

90. In view of the compromise reached on this issue in the context of the Draft General Principles (see
paras 22 to 27 above), the Task Force decided not to undertake an extended discussion on
traceability at this time.  It agreed however that the information obtained in response to the
discussion papers should be transmitted to other relevant Codex committees to assist them in their
consideration of the issue.  It also agreed to have a fuller discussion at its next session, but also
agreed that such a discussion should not compromise the consensus that had already been achieved
in the Draft General Principles and should not lead to specific recommendations or guidelines.

CONSIDERATION OF ANALYTICAL METHODS (AGENDA ITEM 8 )17

91. The task Force recalled that the in the last session it agreed to document the present status of
validation of the methods that had been reported by the member countries.  The task force also
recommended that a register or depository containing relevant information on methods for the
detection or identification of foods or food ingredients derived from biotechnology  (as well as the
availability of reference materials) be established. It further decided to send the list of collected
information to the Committee on Methods of Analysis and Sampling (CCMAS) for its
consideration.

92. Based on this decision, the circular letter was delivered to member countries: to complement the
existing list with documented information on further validated detection methods as well as
extraction methods; to provide information on the criteria of validation as well as performance
criteria and specificity of methods; to comment on the status of publication of validated methods; to
provide opinions on the purpose, appropriate place(s) of a register of a register containing relevant
information on methods; to provide opinions on how the access to reference materials could be
guaranteed.

93. The Chairperson of the Working Group on Analytical Methods informed the Task Force that the
second session of the Working Group on Analytical Methods had been convened on 1 March 2001
and had considered the list of methods elaborated from the information reported by member
countries in response to the circular letter and country comment on the registry. It finally agreed on
the list of validated methods of analysis that contain the Annex 1 of CX/FBT 02/9 and methods
reported later by Japan and United States.

94. The Working Group decided to recommend the Task Force;

• to forward to the CCMAS for its consideration this agreed list submitted to the Task Force as
Appendix 1, 2, 3 of CRD12

                                                
16 CX/FBT 01/6 (Discussion Papers on Traceability), CRD 3 (Comments of United States of America of the

Second Session), CX/FBT 02/8 (Comments of Argentina, Brazil, Canada, Côte d’Ivoire, Japan, Mexico, New
Zealand, Singapore, South Africa, Sweden, Switzerland, UK, United States of America, Uruguay, EC, 49th

Parallel Biotechnology Consortium, Association des Amidonneries de céréales de l’UE), CRD 8 (Comments
of Brazil, Italy, Thailand), CRD 13 (Comments of Cuba), CRD 14 (Comments of International Cooperative
Alliance), CRD 17 (Informal proposal elaborated by EU), CRD 25 (Comments of EC).

17 CX/FBT 02/9, CRD 12 (Report of Working Group elaborated by Germany).
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• to propose to CCMAS to consider further methods of analysis with respect to foods derived
biotechnology on the basis of the proposal from member countries

• to propose through Codex Alimentarius Commission (CAC) that FAO, WHO and the
FAO/IAEA Joint Division for Nuclear Techniques in Food and Agriculture encourage the
development and maintenance of information of methods under development or not yet
validated in co-operation with national/regional institutions.

95. The Task Force expressed its gratitude to the delegation of Germany for its work and approved the
recommendation by the working Group. In relation to the registry, the Codex Secretariat informed
the Task Force that the FAO Biosecurity Portal was under development in cooperation with WHO
and other agencies.  This will provide an electric information exchange mechanism that will provide
a single access point for official national and international information on food quality and safety,
plant and animal life and health.  It was envisaged that registries of official information, such as
methods of analysis would be available through the Portal.

OTHER BUSINESS, FUTURE WORK AND DATE AND PLACE OF NEXT SESSION
(AGENDA ITEM 9)

OTHER BUSINESS

96. The Representatives of FAO and WHO announced that they were planning to convene a Joint
FAO/WHO Expert Consultation on genetically modified animals, the outcome of which would be
reported to the Task Force.

FUTURE WORK

97. The Task Force noted the following matters would be considered at the Fourth Session:

• Matters Referred to the Task Force by other Codex Committee

• Matters of Interest from the Other International Organizations with respect to the Evaluation of
the Safety and Nutrition Aspects of Foods Derived from Biotechnology

• Proposed Draft Guideline for the Conduct of Food Safety Assessment of Foods Produced
Using Recombinant-DNA Microorganisms

• Open discussion on traceability

DATE AND PLACE OF NEXT SESSION

98. The Task Force noted that the Fourth Session was scheduled to be held in Yokohama from 10 to
14 March 2003, subject to confirmation by the Codex and Host Government Secretariats.
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SUMMARY STATUS OF WORK

Subject Matter Step Action by Document Reference in
ALINORM 03/34

Draft Principles for the Risk Analysis of
Foods Derived from Modern Biotechnology

8 Governments,
25th CAC

para. 34 Appendix II

Draft Guideline for the Conduct of Food
Safety Assessment of Foods Derived from
Recombinant-DNA Plants

8 Governments,
25th CAC

para. 61 Appendix III

Proposed Draft Annex on the Assessment
of Possible Allergenicity

5/8 Governments,
25th CAC

paras.74 Appendix IV

Proposed Draft Guideline for the Conduct
of Food Safety Assessment of Foods
Produced Using Recombinant-DNA
Microorganisms

5 Government,
50th CCEXEC

para. 88, Appendix V

FAO/WHO Joint Expert Consultation on
genetically modified animals

- FAO and WHO para 96
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Agri-Food & Veterinary Authority
5, Maxwell Road, Mnd Complex, 069110,
SINGAPORE
Phone: +65 325 7540
E-Mail: Er-Jwee_Chiek@ava.gov.sg

Mr. Teck Heng Phua
Head, Microbiology Branch
Agri-Food & Veterinary Authority
51, Jalan Buroh, 619495, SINGAPORE
Phone: +65 267 0823
Fax: +65 265 0784
E-Mail: Phua_Teck_Heng@ava.gov.sg

Mr. Tuang Hong Tan
Environmental Health Officer
Food Control Department
Ministry of the Environment
5 Maxwell Road, #18-00, Town Block, MND
Complex, 069110, SINGAPORE
Phone: +65 63 251226
E-Mail: Tan_Tuang_Hong@env.gov.sg

SOUTH AFRICA
AFRIQUE DU SUD
SUDÁFRICA

Ms. Wilna Jansen van Rijssen
Deputy Director
Department of Health
Food Control Private Bag X 828 Pretorià
0001, SOUTH AFRICA
Phone: +27 12 312 0154
Fax: +27 12 326 4374
E-Mail: VRijsw@health.gov.za

SPAIN
ESPAGNE
ESPAÑA
Mr. J.Ignacio Arranz Recio
Subdirector General de Seguridad
Alimentaria (vice-director Food Safety)
Ministry of Health and Consumers
(Mº-Sanidad y Consumo)
Pº del Prado, 18-20 28071 Madrid, ESPANA
Phone: +34 91 596 2070
Fax: +34 91 596 4487
E-Mail: jarranz@msc.es

Dr. Maria del Pilar Contreras Gordo
JEFE de Seccion de Nutricion
Ministerío de Sanidad y Consumo Direccion
General de Salud Pùblica y Consumo
Paseo del Prado 18-20 28071-Madrid, SPAIN
Phone: +34 1 596 1621
Fax: +34 1 596 4487
E-Mail: mcontreras@msc.es

Ms. Maria Dolores Chiquero
Sanchez
Chief of Service
Ministry of Agricultury, Fisheries and Food,
-D.G Food- S.G. Food Planning
Paseo Infanta Isabel.1 28071 Madrid, SPAIN
Phone: +34 91 347 1955
Fax: +34 91 347 5728
E-Mail: mchiquer@mapya.es
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Miss Isabel Bombal Diaz
Agronomist Engineer
Ministry of Agricultury, Fisheries and Food,
-D.G Food- S.G. Food Planning
Paseo Infanta Isabel 28071 Madrid, SPAIN
Phone: +34 91 347 8463
Fax: +34 91 347 5728
E-Mail: ibombald@mapya.es

Dr. Maria Isabel Prieto Santos
Expert Analysis OGM'S
Centro Nacional de Alimentacion
Instituto de Salud "Carlos III" Mº Sanidad y
Consumo
Instituto Carlos III Crta Majadahonda Pozuelo
KM. 2
28220 Majadahonda (MADRID), ESPANA
Phone: +34 91 509 7041
Fax: +34 91 509 7913
E-Mail: iprieto@isciii.es

SWEDEN
SUÈDE
SUECIA
Ms. Monika Schere
Senior Administrative Officer
Ministry of Agriculture, Food and Fisheries
SE-103 33 Stockholm, SWEDEN
Phone: +46 8 405 1315
Fax: +46 8 411 8647
E-Mail:

monika.schere@agriculture.ministry.s
e

Mr. Kare Wahlberg
Senior Administrative Officer
National Food Administration
Box 622 SE-751 26 Uppsala, SWEDEN
Phone: +46 1817 1412
Fax: +46 1810 5848
E-Mail: kwah@slv.se

Mr. Martin Frid
Food and Trade Policy Officer
Swedish Consumer Coalition
Box 88 577 22 Hultsfred, SWEDEN
Phone: +46 495 413 15
E-Mail: info@konsumentsamverkan.se

Mr. Christer Andersson
Toxicologist
National Food Administration
Box 622 SE-751 26 Uppsala, SWEDEN
Phone: +46 1817 5500
Fax: +46 1810 5848
E-Mail: christer.andersson@slv.se

SWITZERLAND
SUISSE
SUIZA
Dr. Martin Schrott
Head of Delegation, Staff Scientist
Swiss Federal Office of Public Health
Division Food Science
CH-3003 Berne, SWITZERLAND
Phone: +41 31 322 6989
Fax: +41 31 322 9574
E-Mail: martin.schrott@bag.admin.ch

Dr. Stéphanie Kramer-Jutaut
International Regulatory Affairs
Nestec Ltd.
Avenue Nestlé 55 CH-1800 Vevey,
SWITZERLAND
Phone: +41 21 924 4210
Fax: +41 21 924 4547
E-Mail: Stephanie.Kramer-Jutant@nestle.com

THAILAND
THAÏLANDE
TAILANDIA
Prof. Pakdee Pothisiri
Director General
Department of Health
Ministry of Public Health
Tiwanond Rd., Nouthaburi 11000,
THAILAND
Phone: +662 2590 4001-3
Fax: +662 2590 4002
E-Mail: ppakdee@health.moph.go.th

Dr. Chanin Charoenpong
Food and Drug Administration
Ministry of Public Health
Tiwanond Rd., Nouthaburi 11000,
THAILAND
Phone: +662 590 7030
Fax: +662 591 8460
E-Mail: chanin@fda.moph.go.th

Mr. Kittisak Kiratiya-Angul
Office of Biotechnology Research and
Development
Department of Agriculture
Ministry of Agriculture and Cooperatives
106 Lad Proa Soi 109, Lad Proa Rd. Bangkapi
District, Bangkok, THAILAND
Phone: +66 2 940 7306 (ext:116)
Fax: +66 2 940 6342
E-Mail: Kittisak@doa.go.th
nudee@ksc.th.com
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Dr. Saipin Maneepun
Food Technologist
Institute of Food Research and Product
Development
Kasetsart University
P.O.Box 1043, Chatuchak, Bangkok 10400,
THAILAND
Phone: +662 942 8629 (ext:508)
Fax: +662 940 6455
E-Mail: Usmp@ku.ac.th

Mrs. Darunee Edwards
Deputy Director
National Center for Genetic Engineering and
Biotechnology
National Science and Technology
Development Agency
Gypsum Metropolitan Tower, 15th Floor,
539/2 Sri-Ayubhya Rd., Rajdhevee, Bangkok
10400, THAILAND
Phone: +662 642 5322-31
Fax: +662 248 8304
E-Mail: Dedwards@biotec.or.th

Mr. Sommart Prapertchob
Deputy Chairman, Food Processing Industries
Club
The Federation of Thai Industries
Queen Sirikrit National Convention Center,
Zone C,
4th Floor, 60 New Rachdapisek Rd.,
Klongtoey,
Bangkok, THAILAND
Phone: +662 229 4255
Fax: +662 229 4941-2

Mrs. Oratai Silapanapaporn
Chief, Food Standards Group 1
Office of the National Codex Alimentarius
Committee
Thai Industrial Standards Institute, Ministry of
Industry
Rama VI Rd., Ratchathewi, Bangkok 10400,
THAILAND
Phone: +662 202 3444
Fax: +662 248 7987
E-Mail: oratais@tisi.go.th

Mr. Sarit Sanpha-Asa
Trade Technical Officer
Department of Foreign Trade
Ministry of Commerce
44/100 Sanambin-Num Road Nonthaburi
11000,
THAILAND
Phone: +662 547 5121
Fax: +662 547 4802
E-Mail: s.sarit@excite.com

TURKEY
TURQUIE
TURQUÍA

Miss R.Ozlem Eralp
Agricultural Engineer
Ministry of Agriculture and Rural Affairs
General Directorate of Protection and Control
Akay Cad, N:3 Bakanlyklar-Ankara-Turkey
06100, TURKEY
Phone: +90 312 417 4176 (ext:3014)
Fax: +90 312 418 6523
E-Mail: ozleme@kkgm.gov.tr
ozlemmer@yahoo.com

UNITED KINGDOM
ROYAUME-UNI
REINO UNIDO

Mr. Nick Tomlinson
Head of Novel Foods Division
Food Standards Agency
Aviation House 125 Kingsway London WC2B
6NH, UNITED KINGDOM
Phone: +44 20 7276 8562
Fax: +44 20 7276 8564
E-Mail:

Nick.tomlinson@foodstandards.gsi.go
v.uk

Dr. Clair Baynton
Food Standards Agency
Aviation House 125 Kingsway London WC2B
6NH, UNITED KINGDOM
Phone: +44 20 7276 8566
Fax: +44 20 7276 8564
E-Mail:

Clair.baynton@foodstandards.gsi.gov.
uk
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UNITED STATES OF AMERICA
ETATS-UNIS D'AMÉRIQUE
ESTADOS UNIDOS DE AMÉRICA

Delegate

Dr. L. Robert Lake
Director, Office of Regulations and Policy
Center for Food Safety and Applied Nutrition
Food and Drug Administration (HFS-004)
Harvey W. Wiley Federal Building 5100 Paint
Branch Parkway College Park, MD 20740-
3835,
UNITED STATES OF AMERICA
Phone: +1 301 436 2379
Fax: +1 301 436 2668
E-Mail: RLake@cfsan.fda.gov

Alternate Delegate

Dr. Sally L. McCammon
Science Advisor to the Administrator
Animal Plant Health Inspection Service
U.S Department of Agriculture
4700 River Road (Unit 98) Riverdale, MD
20737, UNITED STATES OF AMERICA
Phone: +1 301 734 5761
Fax: +1 301 734 5992
E-Mail: Sally.L.Mccammon@usda.gov

Government Advisors

Dr. Janet Andersen
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW Ariel Rios
Building, (7511C) Washington, DC 20460,
UNITED STATES OF AMERICA
Phone: +1 703 308 8712
Fax: +1 703 308 7026
E-Mail: Andersen.Janet@epa.gov

Heather Grell
International Trade Specialist
Trade Compliance Center
U.S. Department of Commerce
14th & Constitution Ave. NW Stop 3043
Washington, DC 20230, UNITED STATES
OF
AMERICA
Phone: +1 202 482 2915
Fax: +1 202 501 0674
E-Mail: heather_grell@ita.doc.gov

Hans Klemm
Director, Office of Agricultural and Textile
Trade Affairs
Bureau of Economic and Business Affairs
U.S. Department of State
Washington, DC 20520, UNITED STATES
OF
AMERICA
Phone: +1 202 647 3090
Fax: +1 202 647 1894
E-Mail: klemmhg@state.gov

Mary Frances Lowe
U.S. Environmental Agency
1200 Pennsylvania Avenue, NW Ariel Rios
Building, (7506C) Washington, DC 20460,
UNITED STATES OF AMERICA
Phone: +1 703 305 5689
Fax: +1 703 308 1850
E-Mail: lowe.maryfrances@epa.gov

Dr. James Maryanski
Office of Regulations & Policy, Food and
Drug Administration (HFS-004)
Center for Food Safety and Applied Nutrition
Harver W. Wiley Federal Building 5100 Paint
Branch Parkway College Park, MD 20740-
3835,
UNITED STATES OF AMERICA
Phone: +1 301 436 2379
Fax: +1 301 436 2637
E-Mail: jmaryans@bangate.fda.gov

Richard White
Office of the United States Trade
Representative
600 17th Street, NW Room 421, Winder
Building
Washington, DC 20508, UNITED STATES
OF
AMERICA
Phone: +1 202 395 9582
Fax: +1 202 395 4579
E-Mail: rwhite@ustr.gov

Dr. H. Michael Wehr
U.S. Food and Drug Administration, Office of
Constituent Operations
Food and Drug Administration (HFS-550)
Harvey W.Wiley Federal Building 5100 Paint
Branch Parkway College Park MD 20740-
3835,
UNITED STATES OF AMERICA
Phone: +1 301 436 1725
Fax: +1 301 436 2612
E-Mail: mwehr@cfsan.fda.gov
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Mr. Tetsuo Hamamoto
Agricultural Specialist
Foreign Agricultural Service
American Embassy, Tokyo
10-5, Akasaka 1-Chrome, Minato-ku Tokyo
107-8420,
JAPAN
Phone: +81 3 3224 5102
Fax: +81 3 3589 0793
E-Mail: Hamamotot@fas.usda.gov

Mr. Casey Bean
Senior Attache
Foreign Agricultural Service
American Embassy, Tokyo
10-5, Akasaka 1-Chrome, Minato-ku Tokyo
107-8420,
JAPAN
Phone: +81 3 3505 6050
Fax: +81 3 3582 6429
E-Mail: bean@fas.usda.gov

Steven Tanner
U.S. Department of Agriculture
10383 N. Ambassador Drive Kansas City,
Missouri 64153, UNITED STATES OF
AMERICA
Phone: +1 816 891 0401
Fax: +1 816 891 0478
E-Mail: stanner@gipsakc.usda.gov

Non Government Advisors
Dr. Jeffrey Barach
National Food Processors Association
1350 I Street, NW Washington, DC 20005,
UNITED STATES OF AMERICA
Phone: +1 202 639 5955
Fax: +1 202 639 5991
E-Mail: jbarach@nfpa-food.org

W.Kirk Miller
Director of International Programs and
Regulatory Affairs
North American Export Grain Association
1300 L Street, NW Suite 900,
UNITED STATES OF AMERICA
Phone: +1 202 682 4030
Fax: +1 202 682 4033
E-Mail: wkmiller@naega.org

Victor Miller
US Grains Council
1566 100th St. OELWEIN IA 50662, UNITED
STATES OF AMERICA
Phone: +1 319 283 5249
Fax: +1 319 283 5249
E-Mail: uimar@trxinc.com

Dr. Barbara Petersen
President
Novigen Sciences, Inc.
1730 Rhode Island Ave, NW Suite 1100
Washington, DC 20036, UNITED STATES
OF AMERICA
Phone: +1 202 293 5374
Fax: +1 202 293 5377
E-Mail: bpetersen@novigensci.com

Jane Earley
CSC Coalition (Corn, Soy, Cotton)
Promar International
1625 Prince St. Alexandria. VA., 22308,
UNITED STATES OF AMERICA
Phone: +1 703 838 0602
Fax: +1 703 739 9098
E-Mail: jearley@promarinternational.com

INTERNATIONAL
GOVERNMENTAL
ORGANIZATIONS

EUROPEAN COMMISSION (EC)

Mr. Patrick Deboyser
Head of "Food Law & Biotechnology"
European Commission
Office: F101 9/38 1049
Brussels, BELGIUM
Phone: +32 2 295 1529
Fax: +32 2 295 1735
E-Mail: patrick.deboyser@cec.eu.int

COUNCIL OF MINISTERS OF THE EUROPEAN
UNION  (EU COUNCIL)

Mr. Kari Töllikkö
Principal Administrator
Council of the European Union
Rue De La Loi 175 B-1048 Brussels,
BELGIUM
Phone: +32 2 285 7841
Fax: +32 2 285 6198
E-Mail: kari.tollikko@consilium.eu.int
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FOOD AND AGRICULTURE
ORGANIZATION OF THE UNITED
NATIONS (FAO)
ORGANIZATION DES NATIONS UNIES
POUR L'ALIMENTATION ET
L'AGRICULTURE
ORGANIZACION DE LAS NACIONES
UNIDAS PARA
LA AGRICULTURA Y LA
ALIMENTACION
Mr. Ezzeddine Boutrif
Senior Officer,
Food Control and Consumer Protection
FAO, Rome, ITALY
Phone: +39 06 57056156
Fax: +39 06 57054593
E-Mail: ezzeddine.boutrif@fao.org

Mr. Teiji Takahashi
Director
Liaison Office in Japan
Food and Agriculture Organization of the
United Nations
6F Yokohama International Organizations
Center,
Pacifico Yokohama, 1-1-1, Minato Mirai,
Nishi-ku,
Yokohama, Kanagawa-ken 220-0012, JAPAN
Phone: +81 45 222 1101
Fax: +81 45 222 1103
E-Mail: teiji.takahashi@fao.org

Mr. Tetsuji Nakata
Programme Manager, Information, Awareness
and Support in Japan for FAO Programmes
Liaison Office in Japan
Food and Agriculture Organization of the
United Nations
6F Yokohama International Organizations
Center,
Pacifico Yokohama, 1-1-1, Minato Mirai,
Nishi-ku,
Yokohama, Kanagawa-ken 220-0012, JAPAN
Phone: +81 45 222 1101
Fax: +81 45 222 1103
E-Mail: tetsuji.nakata@fao.org

Mr. Motoi Kodaira
Liaison Officer
Liaison Office in Japan
Food and Agriculture Organization of the
United Nations
6F Yokohama International Organizations
Center,
Pacifico Yokohama, 1-1-1, Minato Mirai,
Nishi-ku,
Yokohama, Kanagawa-ken 220-0012, JAPAN
Phone: +81 45 222 1101
Fax: +81 45 222 1103
E-Mail: motoi.kodaira@fao.org

WORLD HEALTH ORGANIZATION
(WHO)
ORGANISATION MONDIALE DE LA
SANTE (OMS)
ORGANIZACION MUNDIAL DE LA
SALUD (OMS)
Dr. Jørgen Schlundt
Coordinator, Food Safety Programme
WHO, Geneva
SWITZERLAND
Phone: +41 22 791 3445
Fax: +41 22 791 4807
E-Mail: schlundtj@who.ch

WORLD TRADE ORGANIZATION
(WTO/OMC)

Mr. João Magalhães
Counsellor
World Trade Organization (WTO)
154, Rue de Lausanne CH-1211 Genève 21
Phone: +41 22 739 5010
Fax: +41 22 739 5760
E-Mail: joao.magalhaes@wto.org

INTERNATIONAL NON
GOVERNMENTAL
ORGANIZATIONS
The 49th Parallel Biotechnology Consortium

Prof. Bereano Philip L.
Department of Technical Communication
Box 352195 University of Washington
Seattle, WA 98195, USA
Phone: 206 543 9037
Fax: 206 543 8858
E-Mail: phil@uwtc.washington.edu
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Association internationale des selectionneurs
pour la protection des obtentions vegetales
(ASSINSEL)
Dr. Marsha Stanton
Director, Seed Regulatory Affairs
Monsanto
800 North Lindbergh Blvd St.Louis, Missouri
63167, USA
Phone: +1 314 694 4020
Fax: +1 314 694 4928
E-Mail: marsha.a.stanton@monsanto.com

Ms. Mieko Kasai
Manager Biotechnology, Agricultural Products
AP Biotech Network Leader
DuPont K.K.
Arco Tower, 8-1, Shimomeguro 1-Chome
Meguro-ku, Tokyo 153-0004, JAPAN
Phone: +81 3 5434 6349
Fax: +81 3 5434 6187
E-Mail: mieko.kasai@jpn.dupont.com

Biotechnology Industry Organization (BIO)

Dr. Michael Phillips
Executive Director
Food and Agriculture
Biotechnology Industry Organization
1225 Eye St. NW, Suite 400 Washington, D.C.
20005, USA
Phone: +1 202 962 9200
Fax: +1 202 962 9201
E-Mail: mphillips@bio.org

Dr. James Astwood
Director
Product Safety Center
Monsanto Company
03E 800 N. Lindbergh Blvd. St. Louis, MO
63167, USA
Phone: +1 314 694 8396
Fax: +1 314 694 8562
E-Mail: james.d.astwood@monsanto.com

Consumers International (CI)

Ms. Jean Halloran
Director
Consumers Policy Institute-Consumers' Union
101 Truman Avenue, Yonkers New York
10703-1057, USA
Phone: +1 914 378 2457
Fax: +1 914 378 2928
E-Mail: hallje@consumer.org

Dr. Michael Hansen
Research Associate
Consumers Policy Institute-Consumers' Union
101 Truman Avenue, Yonkers New York
10703-1057, USA
Phone: +1 914 378 2452
Fax: +1 914 378 2928
E-Mail: hansmi@consumer.org

Mr. Samuel Ochieng
Chief Executive Officer
Consumer Information Network
Solai Plaza, Off Kamunde Road, Kariobangi
3rd Floor,
Room 305 PO Box 7569 Nairobi, KENYA
Phone: +254 2 781131
Fax: +254 2 797944
E-Mail: cin@insightkenya.com

Mr. Toshiki Mashimo
Consumers Union of Japan (CUJ)
Asaga Building 2F, 1-10-16, Meguro-Honcho,
Meguro-Ku, Tokyo 152-0002, JAPAN
Phone: +81 3 3711 7766
Fax: +81 3 3715 9378
E-Mail: nishoren@jca.apc.org

Ms. Nobuko Hiwasa
National Liaison Committee of Consumer
(SHODANREN)
Plaza F15, Rokubancho, Chiyoda-ku, Tokyo
120-0085,
JAPAN
Phone: +81 3 5216 6024
Fax: +81 3 5216 6036
E-Mail: webmaster@shodanren.gr.jp

Ms. Saree Aongsomwang
Foundation for Consumers (FFC)
211/2 Soi Thanakarn Akarnsongkro 3,
Ngamwongwan Road, Nonthaburi 11000,
THAILAND
Phone: +66 2 952 5060/62
Fax: +66 2 580 9337
E-Mail: ffcccpn@ksc.th.com
saree@heath.maph.go.th

Mr. Abednigo Hlungwan
National Consumer Forum
PO Box 4487 Halfway House Johannesburg
1685, SOUTH AFRICA
Phone: +27 11 313 3237 / 0860 4343 43
Fax: +27 11 313 3086
E-Mail: national.consumer.forum@dbsa.or
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Mr. Hector Villaverde
Centro de Estudios, Analisis y
Documentacion de Uruguay (CEADU)
Sacterain 929 of 501 C8 11, 200
Phone: +598 2 413 6072
Fax: +598 2 413 6072
E-Mail: hvillave@internet.com.uy

Council for Responsible Nutrition (CRN)

Mr. Eddie F. Kimbrell
13209 Moss Ranch Lane Fairfax, VA 22033,
USA
Phone: 703 631 9187
Fax: 703 631 3866
E-Mail: edkim@aol.com

CropLife International
Ms. Robin Bordie
Manager, international Regulatory Affairs
CropLife International
Avenue Louise 143 B-1050 Bruxelles,
BELGIUM
Phone: +32 2 541 1668
Fax: +32 2 542 0419
E-Mail: robin@croplife.org

Dr. Martin Strauss
Director, Global Organizations
CropLife International
Monsanto 600 13th Street, NW, Suite 660,
Washington, DC 20005, USA
Phone: +1 202 383 2845
Fax: +1 202 783 0382
E-Mail: Warren.m.strauss@monsanto.com

European Association for Bioindustries
(EUROPABIO)

Dr. Dirk Klonus
EuropaBio
Avenue de I'Armée 6 1040 Brussels,
BELGIUM
Phone: +32 2 735 0313
Fax: +32 2 735 4960

Greenpeace International

Mr. Bruno Heinzer
Genetic Engineering Campaign
Greenpeace
Postfach, CH-8031 Zurich, SWITZERLAND
Phone: +41 1 447 4141
Fax: +41 1 447 4199
E-Mail: bruno.heinzer@ch.greenpeace.org

International Association of Consumer Food
Organizations (IACFO)
Ms. Satoko Endo
International Association of Consumer Food
Organizations (IACFO)
Japan Offspring Fund 2-5-2 Kojimachi,
Chiyoda,
Tokyo 102-0083, JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: satoko.endo@japan.email.ne.jp

Mr. Junichi Kowaka
International Association of Consumer Food
Organizations (IACFO)
Japan Offspring Fund 2-5-2 Kojimachi,
Chiyoda,
Tokyo 102-0083, JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: kowaka@japan.email.ne.jp

Ms. Natsuko Kumasawa
International Association of Consumer Food
Organizations (IACFO)
Japan Offspring Fund 2-5-2 Kojimachi,
Chiyoda,
Tokyo 102-0083, JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: natsuko@japan.email.ne.jp

Ms. Mami Niida
International Association of Consumer Food
Organizations (IACFO)
Japan Offspring Fund 2-5-2 Kojimachi,
Chiyoda,
Tokyo 102-0083, JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: niida@japan.email.ne.jp

Mr. Yasuhisa Sekimoto
International Association of Consumer Food
Organizations (IACFO)
Japan Offspring Fund 2-5-2 Kojimachi,
Chiyoda,
Tokyo 102-0083, JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: jof@nifty.ne.jp
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Ms. Harue Maruta
Japan Offspring Fund
2-5-2 Kojimachi, Chiyoda, Tokyo 102-0083,
JAPAN
Phone: +81 3 5276 0256
Fax: +81 3 5276 0259
E-Mail: jof@nifty.ne.jp

International Cooperative Alliance (ICA)

Mr. Hiroshi Suzuki
Japanese Consumers' Co-operative Union
CO-OP PLAZA, 3-29-8, Shibuya, Shibuya-ku,
Tokyo
150-8913, JAPAN
Phone: +81 3 5778 8109
Fax: +81 3 5778 8008
E-Mail: hiroshi.suzuki@jccu.co-op.or.jp

Aude L'Hirondel
Food Officer
Euro Coop
Rue Archimède, 17, bte 2 1000 Brussels,
BELGIUM
Phone: +32 2 285 0074
Fax: +32 2 231 0757
E-Mail: alhirondel@eurocoop.org

Ms. Toshiko Suzuki
Consumers Co-operative Tokyo
Quality Control
4-1-3 Shakuji-machi, Nerima-ku, Tokyo 177-
8511,
JAPAN
Phone: +81 3 3904 1352
Fax: +81 3 5393 5619
E-Mail: toshiko_suzuki@coopnet.or.jp

Mr. Tatsuhito Kasamatsu
Consumer's Co-operative Kobe
1-3-23, Okamoto, Higashinada-ku, Kobe,
Hyogo-pre
668-0072, JAPAN
Phone: +81 78 453 0116
Fax: +81 78 453 0185
E-Mail: T.KASAMATSU@clubAA.com

Ms. Ryoko Shimizu
Seikatsu Club Consumers' Cooperative Union
4-1-5 Akazutsumi, Setagaya-ku, Tokyo,
JAPAN
Phone: +81 3 3325 7861
Fax: +81 3 3325 7955
E-Mail: BYR17071@nifty.ne.jp

Ms. Etsuko Kondou
Seikatsu Club Consumers' Cooperative Union
Sigma Higashi-shinjuku Building 6F, 624-20
Shinjuku, Shinjuku-ku, Tokyo, JAPAN
Phone: +81 3 5258 1883
Fax: +81 3 5285 1839
E-Mail: etsuko.kondou@seikatsu-club.co

Dr. Kazuyuki Akiyama
Japanese Consumers' Co-operative Union
1-17-18, Nishiki-cho, Warabi-shi, Saitama-pre
335-0005, JAPAN
Phone: +81 48 433 8300
Fax: +81 48 433 8309

Ms. Tamami Sasaki
Japanese Consumers' Co-operative Union
1-17-18, Nishiki-cho, Warabi-shi, Saitama-pre
335-0005, JAPAN
Phone: +81 48 433 8300
Fax: +81 48 433 8309
E-Mail: tamami.sasaki@jccu.co-op.or.jp

Mr. Shuichi Watanabe
Japanese Consumers' Co-operative Union
CO-OP PLAZA, 3-29-8, Shibuya, Shibuya-ku,
Tokyo 150-8913, JAPAN
Phone: +81 3 5778 8109
Fax: +81 3 5778 8008
E-Mail: shuuichi.watanabe@jccu.coop.jp

Mr. Kazuo Onitake
Japanese Consumers' Co-operative Union
CO-OP PLAZA, 3-29-8, Shibuya, Shibuya-ku,
Tokyo 150-8913, JAPAN
Phone: +81 3 5778 8109
Fax: +81 3 5778 8008
E-Mail: kazuo.onitake@jccu.co-op.or.jp

Mr. Isao Nakano
Japanese Consumers' Co-operative Union
CO-OP PLAZA, 3-29-8, Shibuya, Shibuya-ku,
Tokyo 150-8913, JAPAN
Phone: +81 3 5778 8124
Fax: +81 3 5778 8125
E-Mail: isao.nakano@jccu.co-op.or.jp

Ms. Keiko Sakamoto
Consumers Co-operative Union Green Co-op
Board Member
8-36 Chuo-gai Hakata-Eki Hakata-ku
Fukuoka-City, Fukuoka 812-8561, JAPAN
Phone: +81 92 481 4909
Fax: +81 92 481 7897
E-Mail: uaprojb0@greencoop.or.jp
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Appendix II

DRAFT PRINCIPLES FOR THE RISK ANALYSIS OF FOODS DERIVED FROM
MODERN BIOTECHNOLOGY

(At Step 8 of the Elaboration Procedure)

SECTION 1 - INTRODUCTION
1. For many foods, the level of food safety generally accepted by the society reflects the history of their

safe consumption by humans. It is recognised that in many cases the knowledge required to manage the
risks associated with foods has been acquired in the course of their long history of use. Foods are
generally considered safe, provided that care is taken during development, primary production,
processing, storage, handling and preparation.

2. The hazards associated with foods are subjected to the risk analysis process of the Codex Alimentarius
Commission to assess potential risks and, if necessary, to develop approaches to manage these risks. The
conduct of risk analysis is guided by general decisions of the Codex Alimentarius Commission (CAC)1

as well as the Codex Working Principles for Risk Analysis2.

3. While risk analysis has been used over a long period of time to address chemical hazards (e.g. residues
of pesticides, contaminants, food additives and processing aids), and it is being increasingly used to
address microbiological hazards and nutritional factors, the principles were not elaborated specifically
for whole foods.

4. The risk analysis approach can, in general terms, be applied to foods including foods derived from
modern biotechnology. However, it is recognised that this approach must be modified when applied to a
whole food rather than to a discrete hazard that may be present in food.

5. The principles presented in this document should be read in conjunction with the Codex Working
Principles for Risk Analysis to which these principles are supplemental.

6. Where appropriate, the results of a risk assessment undertaken by other regulatory authorities may be
used to assist in the risk analysis and avoid duplication of work.

SECTION 2 – SCOPE AND DEFINITIONS
7. The purpose of these Principles is to provide a framework for undertaking risk analysis on the safety and

nutritional aspects of foods derived from modern biotechnology. This document does not address
environmental, ethical, moral and socio-economic aspects of the research, development, production and
marketing of these foods 3.

8. The definitions below apply to these Principles:

“Modern Biotechnology” means the application of:

(i) In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct
injection of nucleic acid into cells or organelles, or

                                                     

1  These decisions include the Statements of principle concerning the role of science in the Codex decision-making
process and the extent to which other factors are taken into account and the Statements of principle relating to
the role of food safety risk assessment (Codex Alimentarius Commission Procedural Manual; Twelfth edition).

2  Currently under consideration at Step 3 in CCGP (ALINORM 01/33 APPENDIX III, Report of the Fifteenth
Session of the Codex Committee on General Principles).

3  This document does not address animal feed and animals fed such feed except insofar as these animals have been
developed by using modern biotechnology.
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(ii) Fusion of cells beyond the taxonomic family,

that overcome natural physiological reproductive or recombinant barriers and that are not techniques
used in traditional breeding and selection4.

“Conventional Counterpart ” means a related organism/variety, its components and/or products for
which there is experience of establishing safety based on common use as food5.

SECTION 3 – PRINCIPLES
9. The risk analysis process for foods derived from modern biotechnology should be consistent with the

Codex Working Principles for Risk Analysis.

RISK ASSESSMENT

10. Risk assessment includes a safety assessment, which is designed to identify whether a hazard, nutritional
or other safety concern is present, and if present, to gather information on its nature and severity. The
safety assessment should include a comparison between the food derived from modern biotechnology
and its conventional counterpart focusing on determination of similarities and differences. If a new or
altered hazard, nutritional or other safety concern is identified by the safety assessment, the risk
associated with it should be characterized to determine its relevance to human health.

11. A safety assessment is characterized by an assessment of a whole food or a component thereof relative to
the appropriate conventional counterpart:

a) taking into account both intended and unintended effects;

b) identifying new or altered hazards;

c) identifying changes, relevant to human health, in key nutrients.

12. A pre-market safety assessment should be undertaken following a structured and integrated approach and
be performed on a case-by-case basis. The data and information, based on sound science, obtained using
appropriate methods and analysed using appropriate statistical techniques, should be of a quality and, as
appropriate, of quantity that would withstand scientific peer review.

13. Risk assessment should apply to all relevant aspects of foods derived from modern biotechnology. The
risk assessment approach for these foods is based on a consideration of science-based multidisciplinary
data and information taking into account the factors mentioned in the accompanying Guidelines6.

14. Scientific data for risk assessment are generally obtained from a variety of sources, such as the developer
of the product, scientific literature, general technical information, independent scientists, regulatory
agencies, international bodies and other interested parties. Data should be assessed using appropriate
science-based risk assessment methods.

15. Risk assessment should take into account all available scientific data and information derived from
different testing procedures, provided that the procedures are scientifically sound and the parameters
being measured are comparable.

RISK MANAGEMENT
16. Risk management measures for foods derived from modern biotechnology should be proportional to the

risk, based on the outcome of the risk assessment and, where relevant, taking into account other

                                                     

4  This definition is taken from the Cartagena Biosafety Protocol under the Convention on Biological Diversity.
5  It is recognized that for the foreseeable future, foods derived from modern biotechnology will not be used as

conventional counterparts.
6 Reference is made to the Draft Guideline for the Conduct of Food Safety Assessment of Foods Derived from

Recombinant-DNA Plants and the Proposed Draft Guideline for the Conduct of Food Safety Assessment of
Foods Produced using Recombinant-DNA Microorganisms.
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legitimate factors in accordance with the general decisions of the Codex Alimentarius Commission
(CAC)7 as well as the Codex Working Principles for Risk Analysis.

17. It should be recognised that different risk management measures may be capable of  achieving the same
level of protection with regard to the management of risks associated with safety and nutritional impacts
on human health, and therefore would be equivalent.

18. Risk managers should take into account the uncertainties identified in the risk assessment and implement
appropriate measures to manage these uncertainties.

19. Risk management measures may include, as appropriate, food labelling8, conditions for    marketing
approvals and post-market monitoring.

20. Post-market monitoring may be an appropriate risk management measure in specific circumstances. Its
need and utility should be considered, on a case-by-case basis, during risk assessment and its
practicability should be considered during risk management. Post-market monitoring may be undertaken
for the purpose of:

A) verifying conclusions about the absence or the possible occurrence, impact and significance of
potential consumer health effects; and

B) monitoring changes in nutrient intake levels, associated with the introduction of foods likely to
significantly alter nutritional status, to determine their human health impact.

21. Specific tools may be needed to facilitate the implementation and enforcement of risk management
measures. These may include appropriate analytical methods; reference materials; and, the tracing of
products9 for the purpose of facilitating withdrawal from the market when a risk to human health has
been identified or to support post-market monitoring in circumstances as indicated in paragraph 20.

RISK COMMUNICATION
22. Effective risk communication is essential at all phases of risk assessment and risk management. It is an

interactive process involving all interested parties, including government, industry, academia, media and
consumers.

23. Risk communication should include transparent safety assessment and risk management decision-making
processes.  These processes should be fully documented at all stages and open to public scrutiny, whilst
respecting legitimate concerns to safeguard the confidentiality of commercial and industrial information.
In particular, reports prepared on the safety assessments and other aspects of the decision-making
process should be made available to all interested parties.

24. Effective risk communication should include responsive consultation processes.  Consultation processes
should be interactive. The views of all interested parties should be sought and relevant food safety and
nutritional issues that are raised during consultation should be addressed during the risk analysis process.

CONSISTENCY
25. A consistent approach should be adopted to characterise and manage safety and nutritional risks

associated with foods derived from modern biotechnology. Unjustified differences in the level of risks
presented to consumers between these foods and similar conventional foods should be avoided.

26. A transparent and well-defined regulatory framework should be provided in characterising and managing
the risks associated with foods derived from modern biotechnology. This should include consistency of

                                                     

7 See footnote 1.
8 Reference is made to the CCFL in relation to the Proposed Draft Recommendations for the Labelling of Foods

and Food Ingredients obtained through certain techniques of genetic modification/genetic engineering(proposed
Draft Amendment to the General Standard for the Labelling of Prepacked Foods) at Step 3 of the procedures.

9 It is recognised that there are other applications of product tracing. These applications should be consistent with
the provisions of the SPS and TBT Agreements. The application of product tracing to the areas covered by both
Agreements is under consideration within Codex on the basis of decisions of 49th Session of Executive
Committee.
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data requirements, assessment frameworks, acceptable level of risk, communication and consultation
mechanisms and timely decision processes.

CAPACITY BUILDING AND INFORMATION EXCHANGE
27. Efforts should be made to improve the capability of regulatory authorities, particularly those of

developing countries, to assess, manage and communicate risks, including enforcement, associated with
foods derived from modern biotechnology or to interpret assessments undertaken by other authorities or
recognised expert bodies, including access to analytical technology. In addition capacity building for
developing countries either through bilateral arrangements or with assistance of international
organizations should be directed toward effective application of these principles10.

28. Regulatory authorities, international organisations and expert bodies and industry should facilitate
through appropriate contact points including but not limited to Codex Contact Points and other
appropriate means, the exchange of information including the information on analytical methods.

REVIEW PROCESSES
29. Risk analysis methodology and its application should be consistent with new scientific knowledge and

other information relevant to risk analysis.

30. Recognizing the rapid pace of development in the field of biotechnology, the approach to safety
assessments of foods derived from modern biotechnology should be  reviewed when necessary to ensure
that emerging scientific information is incorporated into the risk analysis. When new scientific
information relevant to a risk assessment becomes available the assessment should be reviewed to
incorporate that information and, if necessary, risk management measures adapted accordingly.

                                                     

10 Reference is made to technical assistance of provisions in Article 9 of the SPS Agreement and Article 11 of the TBT
Agreement.



ALINORM 03/34                                                                                                                                        Page 47

Appendix III

DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY ASSESSMENT OF
FOODS DERIVED FROM RECOMBINANT-DNA PLANTS

(At Step 8 of the Elaboration Procedure)

SECTION 1 - SCOPE
1. This Guideline supports the Principles for the Risk Analysis of Foods Derived from Modern

Biotechnology. It addresses safety and nutritional aspects of foods consisting of, or derived from, plants
that have a history of safe use as sources of food, and that have been modified by modern biotechnology
to exhibit new or altered expression of traits.

2. This document does not address animal feed or animals fed with the feed. This document also does not
address environmental risks.

3. The Codex principles of risk analysis, particularly those for risk assessment, are primarily intended to
apply to discrete chemical entities such as food additives and pesticide residues, or a specific chemical or
microbial contaminant that have identifiable hazards and risks; they are not intended to apply to whole
foods as such. Indeed, few foods have been assessed scientifically in a manner that would fully
characterise all risks associated with the food. Further, many foods contain substances that would likely
be found harmful if subjected to conventional approaches to safety testing. Thus, a more focused
approach is required where the safety of a whole food is being considered.

4. This approach is based on the principle that the safety of foods derived from new plant varieties,
including recombinant-DNA plants, is assessed relative to the conventional counterpart having a history
of safe use, taking into account both intended and unintended effects. Rather than trying to identify every
hazard associated with a particular food, the intention is to identify new or altered hazards relative to the
conventional counterpart.

5. This safety assessment approach falls within the risk assessment framework as discussed in Section 3 of
the Principles for the Risk Analysis of Foods Derived from Modern Biotechnology. If a new or altered
hazard, nutritional or other food safety concern is identified by the safety assessment, the risk associated
with it would first be assessed to determine its relevance to human health. Following the safety
assessment and if necessary further risk assessment, the food would be subjected to risk management
considerations in accordance with the Principles for the Risk Analysis of Foods Derived from Modern
Biotechnology before it is considered for commercial distribution.

6.  Risk management measures such as post-market monitoring of consumer health effects may assist the risk
assessment process. These are discussed in paragraph 20 of the Draft Principles for the Risk Analysis of
Foods derived from Modern Biotechnology.

7. The Guideline describes the recommended approach to making safety assessments of foods derived from
recombinant-DNA plants where a conventional counterpart exists, and identifies the data and
information that are generally applicable to making such assessments. While this Guideline is designed
for foods derived from recombinant-DNA plants, the approach described could, in general, be applied to
foods derived from plants that have been altered by other techniques.

SECTION 2 - DEFINITIONS
8. The definitions below apply to this Guideline:

“Recombinant-DNA Plant” - means a plant in which the genetic material has been changed through in
vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct injection
of nucleic acid into cells or organelles.
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“Conventional Counterpart” - means a related plant variety, its components and/or products for which
there is experience of establishing safety based on common use as food1.

SECTION 3 - INTRODUCTION TO FOOD SAFETY ASSESSMENT
9. Traditionally, new varieties of food plants have not been systematically subjected to extensive chemical,

toxicological, or nutritional evaluation prior to marketing, with the exception of foods for specific
groups, such as infants, where the food may constitute a substantial portion of the diet. Thus, new
varieties of corn, soya, potatoes and other common food plants are evaluated by breeders for agronomic
and phenotypic characteristics, but generally, foods derived from such new plant varieties are not
subjected to the rigorous and extensive food safety testing procedures, including studies in animals, that
are typical of chemicals such as food additives or pesticide residues that may be present in food.

10. The use of animal models for assessing toxicological endpoints is a major element in the risk assessment
of many compounds such as pesticides. In most cases, however, the substance to be tested is well
characterised, of known purity, of no particular nutritional value, and, human exposure to it is generally
low. It is therefore relatively straightforward to feed such compounds to animals at a range of doses
some several orders of magnitude greater than the expected human exposure levels, in order to identify
any potential adverse health effects of importance to humans. In this way, it is possible, in most cases, to
estimate levels of exposure at which adverse effects are not observed and to set safe intake levels by the
application of appropriate safety factors.

11. Animal studies cannot readily be applied to testing the risks associated with whole foods, which are
complex mixtures of compounds, often characterised by a wide variation in composition and nutritional
value. Due to their bulk and effect on satiety, they can usually only be fed to animals at low multiples of
the amounts that might be present in the human diet.  In addition, a key factor to consider in conducting
animal studies on foods is the nutritional value and balance of the diets used, in order to avoid the
induction of adverse effects which are not related directly to the material itself.  Detecting any potential
adverse effects and relating these conclusively to an individual characteristic of the food can therefore be
extremely difficult. If the characterization of the food indicates that the available data are insufficient for
a thorough safety assessment, properly designed animal studies could be requested on the whole foods.
Another consideration in deciding the need for animal studies is whether it is appropriate to subject
experimental animals to such a study if it is unlikely to give rise to meaningful information.

12. Due to the difficulties of applying traditional toxicological testing and risk assessment procedures to
whole foods, a more focused approach is required for the safety assessment of foods derived from food
plants, including recombinant-DNA plants. This has been addressed by the development of a
multidisciplinary approach for assessing safety which takes into account both intended and unintended
changes that may occur in the plant or in the foods derived from it, using the concept of substantial
equivalence.

13. The concept of substantial equivalence is a key step in the safety assessment process.  However, it is not
a safety assessment in itself; rather it represents the starting point which is used to structure the safety
assessment of a new food relative to its conventional counterpart. This concept is used to identify
similarities and differences between the new food and its conventional counterpart2. It aids in the
identification of potential safety and nutritional issues and is considered the most appropriate strategy to
date for safety assessment of foods derived from recombinant-DNA plants. The safety assessment
carried out in this way does not imply absolute safety of the new product; rather, it focuses on assessing
the safety of any identified differences so that the safety of the new product can be considered relative to
its conventional counterpart.

                                                     

1 It is recognized that for the foreseeable future, foods derived from modern biotechnology will not be used as
conventional counterparts.

2 The concept of substantial equivalence as described in the report of the 2000 joint FAO /WHO expert
consultations (Document WHO/SDE/PHE/FOS/00.6, WHO, Geneva, 2000).



ALINORM 03/34                                                                                                                                        Page 49

UNINTENDED EFFECTS

14. In achieving the objective of conferring a specific target trait (intended effect) to a plant by the insertion
of defined DNA sequences, additional traits could, in some cases, be acquired or existing traits could be
lost or modified (unintended effects). The potential occurrence of unintended effects is not restricted to
the use of in vitro nucleic acid techniques. Rather, it is an inherent and general phenomenon that can also
occur in conventional breeding. Unintended effects may be deleterious, beneficial, or neutral with
respect to the health of the plant or the safety of foods derived from the plant. Unintended effects in
recombinant-DNA plants may also arise through the insertion of DNA sequences and/or they may arise
through subsequent conventional breeding of the recombinant-DNA plant. Safety assessment should
include data and information to reduce the possibility that a food derived from a recombinant-DNA plant
would have an unexpected, adverse effect on human health.

15. Unintended effects can result from the random insertion of DNA sequences into the plant genome which
may cause disruption or silencing of existing genes, activation of silent genes, or modifications in the
expression of existing genes. Unintended effects may also result in the formation of new or changed
patterns of metabolites. For example, the expression of enzymes at high levels may give rise to
secondary biochemical effects or changes in the regulation of metabolic pathways and/or altered levels
of metabolites.

16. Unintended effects due to genetic modification may be subdivided into two groups: those that are
"predictable" and those that are “unexpected”. Many unintended effects are largely predictable based on
knowledge of the inserted trait and its metabolic connections or of the site of insertion. Due to the
expanding information on plant genome and the increased specificity in terms of genetic materials
introduced through recombinant-DNA techniques compared with other forms of plant breeding, it may
become easier to predict unintended effects of a particular modification. Molecular biological and
biochemical techniques can also be used to analyse potential changes at the level of gene transcription
and message translation that could lead to unintended effects.

17. The safety assessment of foods derived from recombinant-DNA plants involves methods to identify and
detect such unintended effects and procedures to evaluate their biological relevance and potential impact
on food safety. A variety of data and information are necessary to assess unintended effects because no
individual test can detect all possible unintended effects or identify, with certainty, those relevant to
human health. These data and information, when considered in total, provide assurance that the food is
unlikely to have an adverse effect on human health. The assessment for unintended effects takes into
account the agronomic/phenotypic characteristics of the plant that are typically observed by breeders in
selecting new varieties for commercialization. These observations by breeders provide a first screen for
plants that exhibit unintended traits. New varieties that pass this screen are subjected to safety
assessment as described in Sections 4 and 5.

FRAMEWORK OF FOOD SAFETY ASSESSMENT

18. The safety assessment of a food derived from a recombinant-DNA plant follows a stepwise process of
addressing relevant factors that include:

A) Description of the recombinant-DNA plant;

B) Description of the host plant and its use as food;

C) Description of the donor organism(s);

D) Description of the genetic modification(s);

E) Characterization of the genetic modification(s);

F) Safety assessment:

a) expressed substances (non-nucleic acid substances);

b) compositional analyses of key components;

c) evaluation of metabolites ;

d) food processing;
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e) nutritional modification; and

G) Other considerations.

19. In certain cases, the characteristics of the product may necessitate development of additional data and
information to address issues that are unique to the product under review.

20. Experiments intended to develop data for safety assessments should be designed and conducted in
accordance with sound scientific concepts and principles, as well as, where appropriate, Good
Laboratory Practice. Primary data should be made available to regulatory authorities at request. Data
should be obtained using sound scientific methods and analysed using appropriate statistical techniques.
The sensitivity of all analytical methods should be documented.

21. The goal of each safety assessment is to provide assurance, in the light of the best available scientific
knowledge, that the food does not cause harm when prepared, used and/or eaten according to its intended
use. The expected endpoint of such an assessment will be a conclusion regarding whether the new food
is as safe as the conventional counterpart taking into account dietary impact of any changes in nutritional
content or value. In essence, therefore, the outcome of the safety assessment process is to define the
product under consideration in such a way as to enable risk managers to determine whether any measures
are needed and if so to make well-informed and appropriate decisions.

SECTION 4 - GENERAL CONSIDERATIONS

DESCRIPTION OF THE RECOMBINANT-DNA PLANT

22. A description of the recombinant-DNA plant being presented for safety assessment should be provided.
This description should identify the crop, the transformation event(s) to be reviewed and the type and
purpose of the modification. This description should be sufficient to aid in understanding the nature of
the food being submitted for safety assessment.

DESCRIPTION OF THE HOST PLANT AND ITS USE AS FOOD

23. A comprehensive description of the host plant should be provided. The necessary data and information
should include, but need not be restricted to:

A) common or usual name; scientific name; and, taxonomic classification;

B) history of cultivation and development through breeding, in particular identifying traits that may
adversely impact on human health ;

C) information on the host plant’s genotype and phenotype relevant to its safety, including any known
toxicity or allergenicity; and

D) history of safe use for consumption as food.

24. Relevant phenotypic information should be provided not only for the host plant, but also for related
species and for plants that have made or may make a significant contribution to the genetic background
of the host plant.

25. The history of use may include information on how the plant is typically cultivated, transported and
stored, whether special processing is required to make the plant safe to eat, and the plant’s normal role in
the diet (e.g. which part of the plant is used as a food source, whether its consumption is important in
particular subgroups of the population, what important macro- or micro-nutrients it contributes to the
diet).

DESCRIPTION OF THE DONOR ORGANISM(S)
26. Information should be provided on the donor organism(s) and, when appropriate, on other related

spieces.  It is particularly important to determine if the donor organism(s) or other  closely related
members of the family naturally exhibit characteristics of pathogenicity or toxin production, or have
other traits that affect human health (e.g. presence of antinutrients). The description of the donor
organism(s) should include:
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A) its usual or common name;

B) scientific name;

C) taxonomic classification;

D) information about the natural history as concerns food safety;

E) information on naturally occurring toxins, anti-nutrients and allergens; for microorganisms,
additional information on pathogenicity and the relationship to known pathogens; and

F) information on the past and present use, if any, in the food supply and exposure route(s) other than
intended food use (e.g. possible presence as contaminants).

DESCRIPTION OF THE GENETIC MODIFICATION(S)
27. Sufficient information should be provided on the genetic modification to allow for the identification of

all genetic material potentially delivered to the host plant and to provide the necessary information for
the analysis of the data supporting the characterization of the DNA inserted in the plant.

28. The description of the transformation process should include:

A) information on the specific method used for the transformation (e.g. Agrobacterium-mediated
transformation);

B) information, if applicable, on the DNA used to modify the plant (e.g. helper plasmids), including the
source (e.g. plant, microbial, viral , synthetic), identity and expected function in the plant; and

C) intermediate host organisms including the organisms (e.g. bacteria) used to produce or process DNA
for transformation of the host organism;

29. Information should be provided on the DNA to be introduced, including:

A) the characterization of all the genetic components including marker genes, regulatory and other
elements affecting the function of the DNA;

B) the size and identity;

C) the location and orientation of the sequence in the final vector/construct; and

D) the function.

CHARACTERIZATION OF THE GENETIC MODIFICATION(S)
30. In order to provide clear understanding of the impact on the composition and safety of foods derived

from recombinant-DNA plants, a comprehensive molecular and biochemical characterization of the
genetic modification should be carried out.

31. Information should be provided on the DNA insertions into the plant genome; this should include:

A) the characterization and description of the inserted genetic materials;

B) the number of insertion sites;

C) the organisation of the inserted genetic material at each insertion site including copy number and
sequence data of the inserted material and of the surrounding region, sufficient to identify any
substances expressed as a consequence of the inserted material, or, where more appropriate, other
information such as analysis of transcripts or expression products to identify any new substances
that may be present in the food; and

D) identification of any open reading frames within the inserted DNA or created by the insertions
with contiguous plant genomic DNA including those that could result in fusion proteins.

32. Information should be provided on any expressed substances in the recombinant-DNA plant; this should
include:

A) the gene product(s) (e.g. a protein or an untranslated RNA);



Page 52                                                                                                                                        ALINORM 03/34

B) the gene product(s)’ function;

C) the phenotypic description of the new trait(s);

D) the level and site of expression in the plant of the expressed gene product(s), and the levels of its
metabolites in the plant, particularly in the edible portions; and

E) where possible, the amount of the target gene product(s) if the function of the expressed
sequence(s)/gene(s) is to alter the accumulation of a specific endogenous mRNA or protein.

33. In addition, information should be provided:

A) to demonstrate whether the arrangement of the genetic material used for insertion has been
conserved or whether significant rearrangements have occurred upon integration;

B) to demonstrate whether deliberate modifications made to the amino acid sequence of the expressed
protein result in changes in its post-translational modification or affect sites critical for its structure
or function;

C) to demonstrate whether the intended effect of the modification has been achieved and that all
expressed traits are expressed and inherited in a manner that is stable through several generations
consistent with laws of inheritance. It may be necessary to examine the inheritance of the DNA
insert itself or the expression of the corresponding RNA if the phenotypic characteristics cannot be
measured directly;

D) to demonstrate whether the newly expressed trait(s) are expressed as expected in the appropriate
tissues in a manner and at levels that are consistent with the associated regulatory sequences
driving the expression of the corresponding gene;

E) to indicate whether there is any evidence to suggest that one or several genes in the host plant has
been affected by the transformation process; and

F) to confirm the identity and expression pattern of any new fusion proteins.

SAFETY ASSESSMENT

Expressed Substances (non-nucleic acid substances)

Assessment of possible toxicity

34. In vitro nucleic acid techniques enable the introduction of DNA that can result in the synthesis of new
substances in plants.  The new substances can be conventional components of plant foods such as
proteins, fats, carbohydrates, vitamins which are novel in the context of that recombinant-DNA plant.
New substances might also include new metabolites resulting from the activity of enzymes generated by
the expression of the introduced DNA.

35. The safety assessment should take into account the chemical nature and function of the newly expressed
substance and identify the concentration of the substance in the edible parts of the recombinant-DNA
plant, including variations and mean values.  Current dietary exposure and possible effects on population
sub-groups should also be considered.

36.  Information should be provided to ensure that genes coding for known toxins or anti-nutrients present in
the donor organisms are not transferred to recombinant-DNA plants that do not normally express those
toxic or anti-nutritious characteristics.  This assurance is particularly important in cases where a
recombinant-DNA plant is processed differently from a donor plant, since conventional food processing
techniques associated with the donor organisms may deactivate, degrade or eliminate anti-nutrients or
toxicants.

37. For the reasons described in Section 3, conventional toxicology studies may not be considered necessary
where the substance or a closely related substance has, taking into account its function and exposure,
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been consumed safely in food.  In other cases, the use of appropriate conventional toxicology or other
studies on the new substance may be necessary.

38. In the case of proteins, the assessment of potential toxicity should focus on amino acid sequence
similarity between the protein and known protein toxins and anti-nutrients (e.g. protease inhibitors,
lectins) as well as stability to heat or processing and to degradation in appropriate representative gastric
and intestinal model systems. Appropriate oral toxicity studies3  may need to be carried out in cases
where the protein present in the food is not similar to proteins that have previously been consumed safely
in food, and taking into account its biological function in the plant where known.

39. Potential toxicity of non-protein substances that have not been safely consumed in food should be
assessed on a case-by-case basis depending on the identity and biological function in the plant of the
substance and dietary exposure. The type of studies to be performed may include studies on metabolism,
toxicokinetics, sub-chronic toxicity, chronic toxicity/carcinogenicity, reproduction and development
toxicity according to the traditional toxicological approach.

40. This may require the isolation of the new substance from the recombinant-DNA plant, or the synthesis or
production of the substance from an alternative source, in which case, the material should be shown to be
biochemically, structurally, and functionally equivalent to that produced in the recombinant-DNA plant.

Assessment of possible allergenicity (proteins)
41. When the protein(s) resulting from the inserted gene is present in the food, it should be assessed for

potential allergenicity in all cases. An integrated, stepwise, case-by-case approach used in the assessment
of the potential allergenicity of the newly-expressed protein(s) should rely upon various criteria used in
combination (since no single criterion is sufficiently predictive on either allergenicity or non-
allergenicity).  As noted in paragraph 20, the data should be obtained using sound scientific methods.  A
detailed presentation of issues to be considered can be found in the Annex to this document. 4  

42. The newly expressed proteins in foods derived from recombinant-DNA plants should be evaluated for
any possible role in the elicitation of gluten-sensitive enteropathy, if the introduced genetic material is
obtained from wheat, rye, barley, oats, or related cereal grains.

43. The transfer of genes from commonly allergenic foods and from foods known to elicit gluten-sensitive
enteropathy in sensitive individuals should be avoided unless it is documented that the transferred gene
does not code for an allergen or for a protein involved in gluten-sensitive enteropathy.

Compositional Analyses of Key Components
44. Analyses of concentrations of key components5 of the recombinant-DNA plant and, especially those

typical of the food, should be compared with an equivalent analysis of a conventional counterpart grown
and harvested under the same conditions. In some cases, a further comparison with the recombinant-
DNA plant grown under its expected agronomic conditions may need to be considered (e.g. application
of an herbicide).  The statistical significance of any observed differences should be assessed in the
context of the range of natural variations for that parameter to determine its biological significance. The
comparator(s) used in this assessment should ideally be the near isogenic parental line. In practice, this

                                                     

3 Guidelines for oral toxicity studies have been developed in international fora, for example, the OECD
Guidelines for the Testing of Chemicals..

4 The FAO/WHO expert consultation 2001 report , which includes reference to several decision trees, was used in
developing the Annex to these guidelines.

5 Key nutrients or key anti-nutrients are those components in a particular food that may have a substantial impact
in the overall diet. They may be major constituents (fats, proteins, carbohydrates as nutrients or enzyme
inhibitors as anti-nutrients) or minor compounds (minerals, vitamins).  Key toxicants are those toxicologically
significant compounds known to be inherently present in the plant, such as those compounds whose toxic
potency and level may be significant to health (e.g. solanine in potatoes if the level is increased, selenium in
wheat) and allergens.



Page 54                                                                                                                                        ALINORM 03/34

may not be feasible at all times, in which case a line as close as possible should be chosen. The purpose
of this comparison, in conjunction with an exposure assessment as necessary, is to establish that
substances that are nutritionally important or that can affect the safety of the food have not been altered
in a manner that would have an adverse impact on human health.

45. The location of trial sites should be representative of the range of environmental conditions under which
the plant varieties would be expected to be grown. The number of trial sites should be sufficient to allow
accurate assessment of compositional characteristics over this range.  Similarly, trials should be
conducted over a sufficient number of generations to allow adequate exposure to the variety of
conditions met in nature. To minimise environmental effects, and to reduce any effect from naturally
occurring genotypic variation within a crop variety, each trial site should be replicated.  An adequate
number of plants should be sampled and the methods of analysis should be sufficiently sensitive and
specific to detect variations in key components.   

Evaluation of Metabolites
46. Some recombinant-DNA plants may have been modified in a manner that could result in new or altered

levels of various metabolites in the food. Consideration should be given to the potential for the
accumulation of metabolites in the food that would adversely affect human health. Safety assessment of
such plants requires investigation of residue and metabolite levels in the food and assessment of any
alterations in nutrient profile. Where altered residue or metabolite levels are identified in foods,
consideration should be given to the potential impacts on human health using conventional procedures
for establishing the safety of such metabolites (e.g. procedures for assessing the human safety of
chemicals in foods).  

Food Processing
47. The potential effects of food processing, including home preparation, on foods derived from

recombinant-DNA plants should also be considered.  For example, alterations could occur in the heat
stability of an endogenous toxicant or the bioavailability of an important nutrient after processing.
Information should therefore be provided describing the processing conditions used in the production of
a food ingredient from the plant.  For example, in the case of vegetable oil, information should be
provided on the extraction process and any subsequent refining steps.

Nutritional Modification
48. The assessment of possible compositional changes to key nutrients, which should be conducted for all

recombinant-DNA plants, has already been addressed under ‘Compositional analyses of key
components’. However, foods derived from recombinant-DNA plants that have undergone modification
to intentionally alter nutritional quality or functionality should be subjected to additional nutritional
assessment to assess the consequences of the changes and whether the nutrient intakes are likely to be
altered by the introduction of such foods into the food supply.

49. Information about the known patterns of use and consumption of a food, and its derivatives should be
used to estimate the likely intake of the food derived from the recombinant-DNA plant.  The expected
intake of the food should be used to assess the nutritional implications of the altered nutrient profile both
at customary and maximal levels of consumption. Basing the estimate on the highest likely consumption
provides assurance that the potential for any undesirable nutritional effects will be detected. Attention
should be paid to the particular physiological characteristics and metabolic requirements of specific
population groups such as infants, children, pregnant and lactating women, the elderly and those with
chronic diseases or compromised immune systems.  Based on the analysis of nutritional impacts and the
dietary needs of specific population subgroups, additional nutritional assessments may be necessary.  It
is also important to ascertain to what extent the modified nutrient is bioavailable and remains stable with
time, processing and storage.

50. The use of plant breeding, including in vitro nucleic acid techniques, to change nutrient levels in crops
can result in broad changes to the nutrient profile in two ways. The intended modification in plant
constituents could change the overall nutrient profile of the plant product and this change could affect the
nutritional status of individuals consuming the food. Unexpected alterations in nutrients could have the
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same effect.  Although the recombinant-DNA plant components may be individually assessed as safe,
the impact of the change on the overall nutrient profile should be determined.

51. When the modification results in a food product, such as vegetable oil, with a composition that is
significantly different from its conventional counterpart, it may be appropriate to use additional
conventional foods or food components (i.e. foods or food components whose nutritional composition is
closer to that of the food derived from recombinant-DNA plant) as appropriate comparators to assess the
nutritional impact of the food.

52. Because of geographical and cultural variation in food consumption patterns, nutritional changes to a
specific food may have a greater impact in some geographical areas or in some cultural population than
in others.  Some food plants serve as the major source of a particular nutrient in some populations.  The
nutrient and the populations affected should be identified.

53. Some foods may require additional testing. For example, animal feeding studies may be warranted for
foods derived from recombinant-DNA plants if changes in the bioavailability of nutrients are expected or
if the composition is not comparable to conventional foods.  Also, foods designed for health benefits
may require specific nutritional, toxicological or other appropriate studies. If the characterization of the
food indicates that the available data are insufficient for a thorough safety assessment, properly designed
animal studies could be requested on the whole foods.

SECTION 5 – OTHER CONSIDERATIONS

POTENTIAL ACCUMULATION OF SUBSTANCES SIGNIFICANT TO HUMAN HEALTH

54. Some recombinant-DNA plants may exhibit traits (e.g., herbicide tolerance) which may indirectly result
in the potential for accumulation of pesticide residues, altered metabolites of such residues, toxic
metabolites, contaminants , or other substances which may be relevant to human health. The safety
assessment should take this potential for accumulation into account. Conventional procedures for
establishing the safety of such compounds (e.g., procedures for assessing the human safety of chemicals)
should be applied.

USE OF ANTIBIOTIC RESISTANCE MARKER GENES

55. Alternative transformation technologies that do not result in antibiotic resistance marker genes in foods
should be used in the future development of recombinant-DNA plants, where such technologies are
available and demonstrated to be safe.

56. Gene transfer from plants and their food products to gut microorganisms or human cells is considered a
rare possibility because of the many complex and unlikely events that would need to occur
consecutively. Nevertheless, the possibility of such events cannot be completely discounted6.

57. In assessing safety of foods containing antibiotic resistance marker genes, the following factors should be
considered:

A) the clinical and veterinary use and importance of the antibiotic in question;

(Certain antibiotics are the only drug available to treat some clinical conditions (e.g. vancomycin for
use in treating certain staphylococcal infections). Marker genes encoding resistance to such
antibiotics should not be used in recombinant-DNA plants.)

B) whether the presence in food of the enzyme or protein encoded by the antibiotic resistance marker
gene would compromise the therapeutic efficacy of the orally administered antibiotic; and

(This assessment should provide an estimate of the amount of orally ingested antibiotic that could be
degraded by the presence of the enzyme in food, taking into account factors such as dosage of the
antibiotic, amount of enzyme likely to remain in food following exposure to digestive conditions,

                                                     

6 In cases where there are high levels of naturally occurring bacteria which are resistant to the antibiotic, the
likelihood of such bacteria transferring this resistance to other bacteria will be orders of magnitude higher than
the likelihood of transfer between ingested foods and bacteria.
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including neutral or alkaline stomach conditions and the need for enzyme cofactors (e.g. ATP) for
enzymatic activity and estimated concentration of such factors in food.)

C) safety of the gene product, as would be the case for any other expressed gene product.

58. If evaluation of the data and information suggests that the presence of the antibiotic resistance marker
gene or gene product presents risks to human health, the marker gene or gene product should not be
present in the food. Antibiotic resistance genes used in food production that encode resistance to
clinically used antibiotics should not be present in foods.

REVIEW OF SAFETY ASSESSMENTS

59. The goal of the safety assessment is a conclusion as to whether the new food is as safe as the
conventional counterpart taking into account dietary impact of any changes in nutritional content or
value. Nevertheless, the safety assessment should be reviewed in the light of new scientific information
that calls into question the conclusions of the original safety assessment.
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Appendix IV

Proposed Draft Annex on the Assessment of  Possible Allergenicity of the Draft
Guideline for the Conduct of Food Safety Assessment of Foods Derived from

Recombinant-DNA Plants
(Advanced to Steps 5 and 8 of the Procedure)

Section 1 – Introduction
１． All newly expressed proteins1 in recombinant-DNA plants that could be present in the final food

should be assessed for their potential to cause allergic reactions. This should include consideration
of whether a newly expressed protein is one to which certain individuals may already be sensitive
as well as whether a protein new to the food supply is likely to induce allergic reactions in some
individuals.

2. At present, there is no definitive test that can be relied upon to predict allergic response in humans
to a newly expressed protein, therefore, it is recommended that an integrated, stepwise, case by
case approach, as described below, be used in the assessment of possible allergenicity of newly
expressed proteins. This approach takes into account the evidence derived from several types of
information and data since no single criterion is sufficiently predictive.

3. The endpoint of the assessment is a conclusion as to the likelihood of the protein being a food
allergen.

Section 2 - Assessment Strategy
4. The initial steps in assessing possible allergenicity of any newly expressed proteins are the

determination of: the source of the introduced protein; any significant similarity between the
amino acid sequence of the protein and that of known allergens; and its structural properties,
including but not limited to, its susceptibility to enzymatic degradation, heat stability and/or, acid
and enzymatic treatment.

5. As there is no single test that can predict the likely human IgE response to oral exposure, the first
step to characterize newly expressed proteins should be the comparison of the amino acid
sequence and certain physicochemical characteristics of the newly expressed protein with those of
established allergens in a weight of evidence approach. This will require the isolation of any
newly expressed proteins from the recombinant-DNA plant, or the synthesis or production of the
substance from an alternative source, in which case the material should be shown to be
structurally, functionally and biochemically equivalent to that produced in the recombinant-DNA
plant. Particular attention should be given to the choice of the expression host, since post-
translational modifications allowed by different hosts (i.e.: eukaryotic vs. prokaryotic systems)
may have an impact on the allergenic potential of the protein.

6. It is important to establish whether the source is known to cause allergic reactions. Genes
derived from known allergenic sources should be assumed to encode an allergen unless
scientific evidence demonstrates otherwise.

                                                  
1 This assessment strategy is not applicable for assessing whether newly expressed proteins are capable of inducing
gluten-sensitive or other enteropathies. The issue of enteropathies is already addressed in Assessment of possible
allergenicity (proteins), paragraph 42 of the [Draft] Guideline for the Conduct of Food Safety Assessment of Foods
Derived from Recombinant-DNA Plants. In addition, the strategy is not applicable to the evaluation of foods where
gene products are down regulated for hypoallergenic purposes.
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Section 3 – Initial Assessment
Section 3.1 - Source of the Protein

7. As part of the data supporting the safety of foods derived from recombinant-DNA plants,
information should describe any reports of allergenicity associated with the donor organism.
Allergenic sources of genes would be defined as those organisms for which reasonable
evidence of IgE mediated oral, respiratory or contact allergy is available. Knowledge of the
source of the introduced protein allows the identification of tools and relevant data to be
considered in the allergenicity assessment. These include: the availability of sera for screening
purposes; documented type, severity and frequency of allergic reactions; structural
characteristics and amino acid sequence; physicochemical and immunological properties
(when available) of known allergenic proteins from that source.

Section 3.2 – Amino Acid Sequence Homology

8. The purpose of a sequence homology comparison is to assess the extent to which a newly
expressed protein is similar in structure to a known allergen. This information may suggest
whether that protein has an allergenic potential. Sequence homology searches comparing the
structure of all newly expressed proteins with all known allergens should be done. Searches
should be conducted using various algorithms such as FASTA or BLASTP to predict overall
structural similarities. Strategies such as stepwise contiguous identical amino acid segment
searches may also be performed for identifying sequences that may represent linear epitopes. The
size of the contiguous amino acid search should be based on a scientifically justified rationale in
order to minimize the potential for false negative or false positive results2. Validated search and
evaluation procedures should be used in order to produce biologically meaningful results.

9. IgE cross-reactivity between the newly expressed protein and a known allergen should be
considered a possibility when there is more than 35% identity in a segment of 80 or more amino
acids (FAO/WHO 2001) or other scientifically justified criteria. All the information resulting from
the sequence homology comparison between the newly expressed protein and known allergens
should be reported to allow a case-by-case scientifically based evaluation.

10. Sequence homology searches have certain limitations. In particular, comparisons are limited to the
sequences of known allergens in publicly available databases and the scientific literature. There
are also limitations in the ability of such comparisons to detect non-contiguous epitopes capable of
binding themselves specifically with IgE antibodies.

11. A negative sequence homology result indicates that a newly expressed protein is not a known
allergen and is unlikely to be cross-reactive to known allergens. A result indicating absence of
significant sequence homology should be considered along with the other data outlined under this
strategy in assessing the allergenic potential of newly expressed proteins. Further studies should
be conducted as appropriate (see also sections 4 and 5). A positive sequence homology result
indicates that the newly expressed protein is likely to be allergenic. If the product is to be
considered further, it should be assessed using serum from individuals sensitized to the identified
allergenic source.

                                                  
2 It is recognized that the 2001 FAO/WHO consultation suggested moving from 8 to 6 identical amino acid segments in
searches.  The smaller the peptide sequence used in the stepwise comparison, the greater the likelihood of identifying
false positives, inversely, the larger the peptide sequence used, the greater the likelihood of false negatives, thereby
reducing the utility of the comparison.
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Section 3.3 – Pepsin Resistance
12. Resistance to pepsin digestion has been observed in several food allergens; thus a correlation

exists between resistance to digestion by pepsin and allergenic potential3. Therefore, the
resistance of a protein to degradation in the presence of pepsin under appropriate conditions
indicates that further analysis should be conducted to determine the likelihood of the newly
expressed protein being allergenic. The establishment of a consistent and well-validated
pepsin degradation protocol may enhance the utility of this method. However, it should be
taken into account that a lack of resistance to pepsin does not exclude that the newly
expressed protein can be a relevant allergen.

13. Although the pepsin resistance protocol is strongly recommended, it is recognized that other
enzyme susceptibility protocols exist. Alternative protocols may be used where adequate
justification is provided4.

Section 4 – Specific Serum Screening
14.  For those proteins that originate from a source known to be allergenic, or have sequence homology

with a known allergen, testing in immunological assays should be performed where sera are
available. Sera from individuals with a clinically validated allergy to the source of the protein can
be used to test the specific binding to IgE class antibodies of the protein in in vitro assays. A
critical issue for testing will be the availability of human sera from sufficient numbers of
individuals5. In addition, the quality of the sera and the assay procedure need to be standardized to
produce a valid test result. For proteins from sources not known to be allergenic, and which do not
exhibit sequence homology to a known allergen, targeted serum screening may be considered
where such tests are available as described in paragraph 17.

15. In the case of a newly expressed protein derived from a known allergenic source, a negative result
in in vitro immunoassays may not be considered sufficient, but should prompt additional testing,
such as the possible use of skin test and ex vivo protocols6. A positive result in such tests would
indicate a potential allergen.

Section 5 – Other Considerations
16.  The absolute exposure to the newly expressed protein and the effects of relevant food processing

will contribute toward an overall conclusion about the potential for human health risk. In this
regard, the nature of the food product intended for consumption should be taken into consideration
in determining the types of processing which would be applied and its effects on the presence of
the protein in the final food product.

                                                  
3 The method outlined in the U.S. Pharmacopoeia (1995) was used in the establishment of the correlation (Astwood et
al. 1996).
4  Report of Joint FAO/WHO Expert Consultation on Allergenicity of Foods Derived from Biotechnology (2001):
Section "6.4 Pepsin Resistance"
5 According to the Joint Report of the FAO/WHO Expert Consultation on Allergenicity of Foods Derived from
Biotechnology (22-25 January 2001, Rome, Italy) a minimum of 8 relevant sera is required to achieve a 99% certainty
that the new protein is not an allergen in the case of a major allergen. Similarly, a minimum of 24 relevant sera is
required to achieve the same level of certainty in the case of a minor allergen. It is recognized that these quantities of
sera may not be available for testing purposes.
6   Ex vivo procedure is described as the testing for allergenicity using cells or tissue culture from allergic human
subjects (Report of Joint FAO/WHO Expert Consultation on Allergenicity of Foods derived from Biotechnology )
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17. As scientific knowledge and technology evolves, other methods and tools may be considered in
assessing the allergenicity potential of newly expressed proteins as part of the assessment strategy.
These methods should be scientifically sound and may include targeted serum screening (i.e. the
assessment of binding to IgE in sera of individuals with clinically validated allergic responses to
broadly-related categories of foods); the development of international serum banks; use of animal
models; and examination of newly expressed proteins for T-cell epitopes and structural motifs
associated with allergens.
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Appendix V

PROPOSED DRAFT GUIDELINE FOR THE CONDUCT OF FOOD SAFETY
ASSESSMENT OF FOODS PRODUCED USING RECOMBINANT-DNA

MICROORGANISMS

(At Step 5 of the Elaboration Procedure)

SECTION 1 – SCOPE

1. This Guideline supports the Principles for the Risk Analysis of Foods Derived from Modern
Biotechnology and addresses safety aspects of foods produced through the actions of recombinant-
DNA microorganisms.1 The recombinant-DNA microorganisms that are used to produce these foods
are typically derived using the techniques of modern biotechnology from strains that have a history
of safe, purposeful use in food production. However, in instances where the recipient strains do not
have a history of safe use their safety will have to be established.2 Such food and food ingredients
contain viable or non-viable recombinant-DNA microorganisms or may be produced by
fermentation using recombinant-DNA microorganisms from which the recombinant-DNA
microorganisms may have been removed.

2. Recognizing that the following issues may have to be addressed by other bodies or other
instruments, this document does not address:
• safety of microorganisms used in agriculture (for plant protection, biofertilizers, in animal feed

or food derived from animals fed the feed etc.);
• risks related to environmental releases of recombinant-DNA microorganisms used in food

production;
• safety of substances produced by microorganisms that are used as additives or processing aids,

including enzymes for use in food production;3

• specific purported health benefits or probiotic effects that may be attributed to the use of
microorganisms in food; or

• issues relating to the safety of food production workers handling recombinant-DNA
microorganisms.

3. A variety of microorganisms used in food production have a long history of safe use that predates
scientific assessment. Few microorganisms have been assessed scientifically in a manner that would
fully characterize all potential risks associated with the food they are used to produce, including, in
some instances, the consumption of viable microorganisms. Microorganisms are amenable to
modification using recombinant-DNA technology and new strains can be rapidly developed due to
their rapid growth rates. Furthermore, the Codex principles of risk analysis, particularly those for
risk assessment, are primarily intended to apply to discrete chemical entities such as food additives
and pesticide residues, or specific chemical or microbial contaminants that have identifiable hazards
and risks; they were not originally intended to apply to intentional uses of microorganisms in food
processing or in the foods transformed by microbial fermentations. The safety assessments that have
been conducted have focused primarily on the absence of properties associated with pathogenicity in
these organisms and the absence of reports of adverse events attributed to ingestion of these
organisms, rather than evaluating the results of prescribed studies. Further, many foods contain

                                                  
1 The microorganisms included in these applications are bacteria, yeasts, and filamentous fungi.  (Such uses include, but are not
limited to, production of yogurt, cheese, fermented sausages, natto, kimchi, bread, beer, and wine.)
2 The criterion for establishing the safety of microorganisms used in the production of foods where there is no history of safe use is
beyond the scope of the current document.
3 The Working Group noted that the Joint FAO/WHO Committee on Food Additives (JECFA) is revising guidelines for General
Specifications and Considerations for Enzyme Preparations used in food processing. These guidelines have been used to evaluate
enzyme preparations derived from genetically modified microorganisms.
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substances that would be considered harmful if subjected to conventional approaches to safety
testing . Thus, an alternative approach is required where the safety of a whole food is being
considered.

4. Information considered in developing this approach includes:
A)uses of living microorganisms in food production;
B)consideration of the types of genetic modifications likely to have been made in these

organisms;
C)the types of methodologies available for performing a safety assessment;
D)issues specific to microorganisms used in food production, including their genetic stability,

gene transfer, colonization of the intestinal tract and persistence therein and, interactions with
the recombinant-DNA microorganism, the gastrointestinal flora and the mammalian host, and
impacts on the immune system.

5. This approach is based on the principle that the safety of foods produced using recombinant-DNA
microorganisms is assessed relative to the conventional counterparts that have a history of safe use,
not only for the food produced using a recombinant-DNA microorganism, but also for the
microorganism itself. This approach takes both intended and unintended effects into account. Rather
than trying to identify every hazard associated with a particular food or the microorganism, the
intention is to identify new or altered hazards relative to the conventional counterpart.

6. This safety assessment approach falls within the risk assessment framework as discussed in Section
3 of the Principles for the Risk Analysis of Foods Derived from Modern Biotechnology. If a new or
altered hazard, nutritional or other food safety concern is identified by the safety assessment, the
risk associated with it would first be assessed to determine its relevance to human health. Following
the safety assessment and, if necessary, further risk assessment, the food or component of food, such
as a microorganism used in production, would be subjected to risk management considerations in
accordance with the Principles for the Risk Analysis of Foods Derived from Modern Biotechnology
before it is considered for commercial distribution.

7. The Guideline describes approaches recommended for making safety assessments of foods produced
using recombinant-DNA microorganisms, using comparison to a conventional counterpart. the
safety assessment will focus on the safety of the recombinant-DNA microorganisms used in food
production, [or] and, where appropriate,]on metabolites produced by the action of recombinant-
DNA microorganisms on food. The Guideline identifies the data and information that are generally
applicable to making such assessments.  While this Guideline is designed for foods produced using
recombinant-DNA microorganisms or their components, the approach described could, in general,
be applied to foods produced using microorganisms that have been altered by other techniques. [On
the condition that the microorganism is considered to be safe when compared with the conventional
counterpart taking into account its interactions with the food matrix or the microflora, that any
newly expressed protein(s) encoded by the modified DNA is considered to be safe, and that any
secondary metabolic products present as a consequence of the genetic modifications are deemed to
be safe, it is unlikely that the food produced by the microorganism would be harmful to human
health.]

SECTION 2 – DEFINITIONS

8. The definitions below apply to this Guideline:
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“Recombinant-DNA Microorganism” - means bacteria, yeasts or filamentous fungi in which the
genetic material has been changed through in vitro nucleic acid techniques4 including recombinant
deoxyribonucleic acid (DNA) and direct injection of nucleic acid into cells or organelles.

 “Conventional Counterpart”5 – means:
• a microorganism/strain used for food production or processing related to the recombinant-DNA

strainwith a known history of safe use in producing the food to be produced by the recombinant-
DNA microorganism. The microorganism may be viable in the food or may be removed in
processing or rendered non-viable during processing; or

• food produced using the traditional food production microorganisms for which there is
experience of establishing safety based on common use in food production.

SECTION 3 - INTRODUCTION TO FOOD SAFETY ASSESSMENT

9. Most foods produced as a result of the purposeful growth of microorganisms have their origins in
antiquity, and have been deemed safe long before the emergence of scientific methods for assessing
safety. Microorganisms possess properties, such as fast growth rates, that enable genetic
modifications, whether employing conventional techniques or modern biotechnology, to be
implemented in short time frames.  Microorganisms used in food production derived using
conventional genetic techniques have not customarily been systematically subjected to extensive
chemical, toxicological, epidemiological, or medical evaluations prior to marketing. Instead
microbiologists, mycologists, and food technologists have evaluated new strains of bacteria, yeasts
and filamentous fungi for phenotypic characteristics that are useful in relation to food production.

10. Safety assessments of recombinant-DNA microorganisms should document the use of related
microorganisms in foods, the absence of properties known to be characteristic of pathogens in the
recombinant-DNA microorganisms or the recipient strains used for constructing the recombinant-
DNA microorganisms, and known adverse events involving the recipient or related organisms. In
addition, when a recombinant DNA microorganism directly affects or remains in the food, the
effects and safety of the food should be examined.

11. The use of animal models for assessing toxicological effects is a major element in the risk
assessment of many compounds, such as pesticides. In most cases, however, the substance to be
tested is well characterized, of known purity, of no particular nutritional value, and human exposure
to it is generally low. It is therefore relatively straightforward to feed such compounds to animals at
a range of doses some several orders of magnitude greater than the expected human exposure levels,
in order to identify any potential adverse health effects of importance to humans. In this way, it is
possible, in most cases, to estimate levels of exposure at which adverse effects are not observed and
to set safe intake levels by the application of appropriate safety factors.

12. Animal studies cannot readily be applied to testing the risks associated with whole foods, which are
complex mixtures of compounds, and often characterized by a wide variation in composition and
nutritional value. Due to their bulk and effect on satiety, they can usually only be fed to animals at
low multiples of the amounts that might be present in the human diet. In addition, a key factor to
consider in conducting animal studies on foods is the nutritional value and balance of the diets used,
in order to avoid the induction of adverse effects that are not related directly to the material itself.
Detecting any potential adverse effects and relating these conclusively to an individual characteristic

                                                  
4 These include but are not limited to: recombinant-DNA techniques that use vector systems and techniques involving the direct
introduction into the organism of hereditary materials prepared outside the organism such as microinjection, macroinjection,
chemoporation, electroporation, microencapsulation, and liposome fusion.
5 It is recognized that for the foreseeable future, microorganisms derived from modern biotechnology will not be used as
conventional counterparts.
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of the food can therefore be extremely difficult. Another consideration in deciding the need for
animal studies is whether it is appropriate to subject experimental animals to such a study if it is
unlikely to give rise to meaningful information.

13. Animal studies typically employed in toxicological evaluations also cannot be readily applied to
testing potential risks associated with ingestion of microorganisms used for food production.
Microorganisms are living entities, containing complex structures composed of many biochemicals,
and therefore are not comparable to pure compounds. In some processed foods, they can survive
processing and ingestion and can compete and, in some cases, be retained in the intestinal
environment for significant periods of time. Appropriate animal studies should be used to evaluate
the safety of recombinant-DNA microorganisms where the donor, or the gene or gene product do
not have a history of safe use in food. Further, appropriately designed studies in animals may be
used to assess the nutritional value of the food or the bioavailability of the newly expressed
substance in the food.

14. Due to the difficulties of applying traditional toxicological testing and risk assessment procedures to
whole foods produced using microorganisms, an alternative approach is required for the safety
assessment of foods produced using microorganisms, including recombinant-DNA microorganisms.
This has been addressed by the development of a multidisciplinary approach for assessing safety,
that takes into account the intended effect, the nature of the modification, and detectable unintended
changes that may occur in the microorganism or in its action on the food, using the concept of
substantial equivalence5. While the focus of a safety assessment will be on the recombinant-DNA
microorganism, additional information on its interaction with the food matrix should be taken into
consideration when applying the concept of substantial equivalence, which is a key step in the safety
assessment process. However, the concept of substantial equivalence is not a safety assessment in
itself; rather it represents the starting point that is used to structure the safety assessment of [both] a
recombinant-DNA microorganism relative to its conventional counterpart [as well as the food
produced with the aid of the RDM relative to its conventional counterpart]. This concept is used to
identify similarities and differences between a recombinant-DNA microorganism used in food
processing and its conventional counterpart. Generally, the comparison should be between the
recombinant-DNA microorganism and its recipient strain used in its development.  [An evaluation
of the differences between the recombinant-DNA microorganism and its conventional counterpart
could be a starting point to address safety concerns.] However, there will be instances when the food
or specific gene product(s) encoded by the modified DNA and produced by the recombinant DNA
microorganism should be compared with the appropriate conventional counterpart. The safety
assessment carried out in this way does not imply absolute safety of the new product; rather, it
focuses on assessing the safety of any identified differences so that the safety of the recombinant-
DNA microorganism can be considered relative to its conventional counterpart.

UNINTENDED EFFECTS

15. In achieving the objective of conferring a specific target trait (intended effect) to a microorganism
by the addition, substitution, removal, or rearrangement of defined DNA sequences, including those
used for the purpose of DNA transfer or maintenance in the recipient organism, additional traits
could, in some cases, be acquired or existing traits could be lost or modified. Such unanticipated
changes are referred to as unintended effects. The potential for occurrence of unintended effects is
not restricted to the use of in vitro nucleic acid techniques. Rather, it is an inherent and general
phenomenon that can also occur in the development of strains using traditional genetic techniques
and procedures, or from exposure of microorganisms to intentional or unintended selective
pressures. Unintended effects may be deleterious, beneficial, or neutral with respect to competition

                                                  
5 The concept of substantial equivalence as described in FAO /WHO Expert Consultation on Foods Derived from Biotechnology-
Safety aspects of genetically modified plants,  29 May – 2 June, 2000, Geneva, Switzerland, and Section 4.3 of the Joint FAO/Who
Expert Consultation of Foods Derived from Biotechnology,- Safety assessment of foods derived from genetically modified
microorganisms, 24-28 September, 2001, Geneva, Switzerland.
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with other microorganisms, ecological fitness of the microorganism, the microorganism’s effects on
humans after ingestion, or the safety of foods produced using the microorganism. Unintended
effects in recombinant-DNA microorganisms may also arise through intentional modification of
DNA sequences or they may arise through recombination or other natural events in the recombinant-
DNA microorganism. [Safety assessment should include data and information to reduce the
possibility that a food derived from a recombinant-DNA microorganism would have an unexpected,
adverse effect on human health.]

16. Unintended effects can result from the insertion of DNA sequences new to a microorganism into the
microbial genome; they may be compared with those observed following the activity of naturally
occurring transposable genetic elements. Insertion of DNA may lead to changes in expression of
genes in the genome of the recipient. The insertion of DNA from heterologous sources into a gene
may also result in the synthesis of a chimeric protein, also referred to as a fusion protein. In addition
genetic instability and its consequences need to be considered.

17. Unintended effects may also result in the formation of new or changed patterns of metabolites. For
example, the expression of enzymes at high levels or the expression of an enzyme new to the
organism may give rise to secondary biochemical effects, changes in the regulation of metabolic
pathways, or altered levels of metabolites.

18. Unintended effects due to genetic modification may be subdivided into two groups: those that could
be predicted and those that are “unexpected.” Many unintended effects are largely predictable based
on knowledge of the added trait, its metabolic consequences or of the site of insertion. Due to the
expanding knowledge of microbial genomes and physiology, and the increased specificity in
function of genetic materials introduced through recombinant-DNA techniques compared with other
forms of genetic manipulation, it may become easier to predict unintended effects of a particular
modification. Molecular biological and biochemical techniques can also be used to analyse changes
that occur at the level of transcription and translation that could lead to unintended effects.

19. The safety assessment of foods produced using recombinant-DNA microorganisms involves
methods to identify and detect such unintended effects and procedures to evaluate their biological
relevance and potential impact on food safety. A variety of data and information is necessary to
assess unintended effects, because no individual test can detect all possible unintended effects or
identify, with certainty, those relevant to human health. These data and information, when
considered in total, should provide assurance that the food is unlikely to have an adverse effect on
human health. The assessment of unintended effects takes into account the biochemical, and
physiological characteristics of the microorganism that are typically selected for improving strains
for commercial food or beverage uses. These determinations provide a first screen for
microorganisms that exhibit unintended traits. Recombinant-DNA microorganisms that pass this
screen are subjected to safety assessment as described in Section 4.

FRAMEWORK OF FOOD SAFETY ASSESSMENT

20. The safety assessment of a food produced using a recombinant-DNA microorganism is based on
determining the safety of using the microorganism, which follows a stepwise process of addressing
relevant factors that include:

A)Description of the recombinant-DNA microorganism;
B)Description of the recipient microorganism and its use in food production;
C)Description of the donor organism(s);
D)Description of the genetic modification(s) including vector and construct;
E)Characterization of the genetic modification(s);
F)Safety assessment:

a. expressed substances including toxins or other traits related to pathogenicity
(e.g., adhesins, invasins);
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b. compositional analyses of key components;
c. evaluation of metabolites;
d. effects of food processing;
e. assessment of immunological effects;
f. assessment of viability, viable population and residence of microorganisms

in the human gut;
g. antibiotic resistance and gene transfer; and,
h. nutritional modification .

21. In certain cases, the characteristics of the microorganisms may necessitate generation of additional
data and information to address issues that are unique to the product under review.

22. Experiments intended to develop data for safety assessments should be designed and conducted in
accordance with sound scientific concepts and principles, as well as, where appropriate, Good
Laboratory Practice. Primary data should be made available to regulatory authorities upon request.
Data should be obtained using sound scientific methods and analysed using appropriate statistical
techniques. The sensitivity of all analytical methods should be documented.

23. The goal of each safety assessment is to provide assurance, in the light of the best available
scientific knowledge, that the food will not cause harm when prepared or consumed according to its
intended use, nor should the organism itself cause harm when viable organisms remain in the food.
Safety assessments should address the health aspects for the whole population, including immuno-
compromised individuals, infants, and the elderly. The expected endpoint of such an assessment will
be a conclusion regarding whether the new food is as safe as the conventional counterpart taking
into account dietary impact of any changes in nutritional content or value. Where the microorganism
is likely to be viable upon ingestion, the safety of the microorganism should be compared to a
conventional counterpart taking into account residence of the recombinant-DNA microorganism in
the GI tract. In essence, the outcome of the safety assessment process is to define the product under
consideration in such a way as to enable risk managers to determine whether any measures are
needed and if so to make well-informed and appropriate decisions.

SECTION 4- GENERAL CONSIDERATIONS

DESCRIPTION OF THE RECOMBINANT-DNA MICROORGANISM

24. A description of the bacterial, yeast, or fungal strain and the food being presented for safety
assessment should be provided. This description should be sufficient to aid in understanding the
intended differences in the nature of the organism or food produced using the organism being
submitted for safety assessment[All recombinant-DNA microorganisms should be deposited into an
international culture collection with appropriate identification using modern molecular methods.]

DESCRIPTION OF THE RECIPIENT MICROORGANISM AND ITS USE IN FOOD PRODUCTION

25. A comprehensive description of the recipient microorganism or microorganism subjected to the
modification should be provided. Recipient microorganisms should have a history of safe use in
food production or safe consumption in foods. Organisms that produce toxins, antibiotics or other
substances that should not be present in food, or that bear genetic elements that could lead to genetic
instability, or that are likely to contain genes conferring functions associated with pathogenicity
(i.e., also known as pathogenicity islands or virulence factors) should not be considered for use as
recipients. The necessary data and information should include, but need not be restricted to:

A)Identity: scientific name, common name or other name(s) used to reference the
microorganism, strain designation, information about the strain and its source, or accession
numbers or other information from a recognized culture repository from which the organism
or its antecedents may be obtained, if applicable, information supporting its taxonomical
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assignment;
B)history of use and cultivation, known information about strain development (including

isolation of mutations or antecedent strains used in strain construction); in particular,
identifying traits that may adversely impact human health;

C)information on the recipient microorganism’s genotype and phenotype relevant to its safety,
including any known toxins, other factors related to pathogenicity, or immunological impact,
and information about the genetic stability of the microorganism; and

D)history of safe use in food production.

26. Relevant phenotypic and genotypic information should be provided not only for the recipient
microorganism, but also for related species and for any extrachromosomal genetic elements that
contribute to the functions of the recipient strain, particularly if the related species are used in foods
or involved in pathogenic effects in humans or other animals. Information on the genetic stability of
the recipient microorganism should be considered when available including the presence of mobile
DNA elements, i.e. insertion sequences, transposons, plasmids, and prophages.

27. The history of use may include information on how the recipient microorganism is typically grown,
transported and stored, Quality Assurance measures typically employed, including those to verify
strain identity and production specifications for microorganisms and foods, and whether these
organisms remain viable in the processed food or are removed or rendered non-viable as a
consequence of processing.

DESCRIPTION OF THE DONOR ORGANISM

28. Information should be provided on the donor organism(s) and any intermediate organisms, when
applicable, and, when relevant, related organisms. It is particularly important to determine if the
donor or intermediate organism(s) or other closely related species naturally exhibit characteristics of
pathogenicity or toxin production, or have other traits that affect human health. The description of
the donor or intermediate organism(s) should include:

A)identity: scientific name, common name or other name(s) used to reference the
microorganism, strain designation, information about the strain and its source, or accession
numbers or other information from a recognized culture repository from which the organism
or its antecedents may be obtained, if applicable, and information supporting its taxonomic
assignment;

B)information about the organism or related organisms that concerns food safety;
C)information on the microorganisms’ genotype and phenotype relevant to its safety including

any known toxins, other factors related to pathogenicity, or immunological impact;
D)information on the past and present use, if any, in the food supply and exposure route(s) other

than intended food use (e.g., possible presence as contaminants); and
E)information on opportunistic pathogenicity.

DESCRIPTION OF THE GENETIC MODIFICATION (S) INCLUDING VECTOR AND CONSTRUCT

29. Sufficient information should be provided on the genetic modification(s) to allow for the
identification of genetic material potentially delivered to or modified in the recipient microorganism
and to provide the necessary information for the analysis of the data supporting the characterization
of the DNA added to, inserted into, modified in, or deleted from the microbial genome.

30. The description of the strain construction process should include:
A)information on the specific method(s) used for genetic modification6;
B)information, on the DNA used to modify the microorganism, including the source (e.g., plant,

microbial, viral, synthetic), identity and expected function in the recombinant-DNA

                                                  
6 General mechanisms of genetic exchange have been specified in footnote 4. Mobile promoter elements or virus-mediated exchange
events and processes may not yet be available but are equally as valid as the general categories listed.
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microorganism, and copy number for plasmids; and
C)intermediate recipient organisms including the organisms (e.g., other bacteria or fungi) used

to produce or process DNA prior to introduction into the final recipient organism.

31. Information should be provided on the DNA added, inserted, deleted, or modified, including:
A)the characterization of all genetic components including marker genes, vector genes,

regulatory and other elements affecting the function of the DNA;
B)the size and identity;
C)the location and orientation of the sequence in the final vector/construct; and
D)the function.

CHARACTERIZATION OF THE GENETIC MODIFICATION (S)
32. In order to provide clear understanding of the impact of the genetic modification on the composition

and safety of foods produced using recombinant-DNA microorganisms, a comprehensive molecular
and biochemical characterization of the genetic modification should be carried out. To facilitate the
safety assessment, the DNA to be inserted should be limited to the sequences necessary to perform
the intended functions.

33. Information should be provided on the DNA modifications in the recombinant DNA microorganism;
this should include:

A)the characterization and description of the added, inserted, deleted, or otherwise modified
genetic materials, including plasmids or other carrier DNA used to transfer desired genetic
sequences. This should include an analysis of the potential for mobilization of any plasmids
or other genetic elements used, the locations of the added, inserted, deleted, or otherwise
modified genetic materials (site on a chromosomal or extrachromosomal location); if located
on a multicopy plasmid, the copy number of the plasmid;

B)the number of insertion sites;
C)the organization of the modified genetic material at each insertion site, including copy

number, if applicable. Sequence data of the inserted material and of the surrounding region
should be provided in electronic format to facilitate of analysis using sequence databases;

D)identification of any open reading frames within inserted DNA, or created by the
modifications to contiguous DNA in the chromosome or in a plasmid, including those that
could result in fusion proteins, and expression of fusion proteins; and

E)particular reference to any sequences known to encode potentially harmful functions.

34. Information should be provided on any expressed substances in the recombinant-DNA
microorganism; this should include, when applicable:

A)the gene product(s) (e.g., a protein or an untranslated RNA) or other information such as
analysis of transcripts or expression products to identify any new substances that may be present
in the food;
B)the gene product’s function;
C)the phenotypic description of the new trait(s);
D)the level and site of expression (intracellular, periplasmic - for Gram-negative bacteria,
organellar - in eukaryotic microorganisms, secreted) in the microorganism of the expressed gene
product(s), and, when applicable, the levels of its metabolites in the organism;
E)the amount of the inserted gene product(s) if the function of the expressed sequence(s)/gene(s)
is to alter the level of a specific endogenous mRNA or protein; and
F)the absence of a gene product, or alterations in metabolites related to gene products, if
applicable to the intended function(s) of the genetic modification(s).

35. In addition, information should be provided:
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A)to demonstrate whether the arrangement of the modified genetic material has been conserved7

or whether significant rearrangements have occurred after introduction to the cell and
propagation of the recombinant strain to the extent needed for its use(s) in food production;

B)to demonstrate whether deliberate modifications made to the amino acid sequence of the
expressed protein result in changes in its post-translational modification or affect sites critical
for its structure or function;

C)to demonstrate whether the intended effect of the modification has been achieved and that all
expressed traits are expressed and inherited in a manner that is stable for the extent of
propagation needed for its use(s) in food production and is consistent with laws of
inheritance. It may be necessary to examine the inheritance of the inserted or modified DNA
or the expression of the corresponding RNA if the phenotypic characteristics cannot be
measured directly;8

D)to demonstrate whether the newly expressed trait(s) is expressed as expected and targeted to
the appropriate cellular location or is secreted in a manner and at levels that is consistent with
the associated regulatory sequences driving the expression of the corresponding gene;

E)to indicate whether there is any evidence to suggest that one or several genes in the recipient
microorganism has been affected by the modifications or the genetic exchange process; and

F)to confirm the identity and expression pattern of any new fusion proteins.

SAFETY ASSESSMENT

[36.In vitro nucleic acid techniques enable the introduction of new DNA to cells or enable precise
changes to DNA in cells, which can result in the synthesis of new substances in or by
microorganisms, alterations to the substances produced by microorganisms, or the regulation of
these substances. Methods for implementing precise genetic changes are readily available for
application to microorganisms and DNA is easily integrated into microbial genomes. These can be
normal cellular components such as proteins, fats, carbohydrates, or other compounds such as
vitamins or metabolites that are not normally present or produced by the recipient organism.
Conventional toxicology studies may not be considered necessary where the substance or a closely
related substance has been consumed safely in food or used in food processing, taking into account
its function and exposure. Effects of the recombinant-DNA microorganisms on the food matrix
should be considered.]

Expressed Substances Including Toxins or Other Traits Related to Pathogenicity
37. When a substance is new to foods or food processing, the use of conventional toxicology studies or

other applicable studies on the new substance will be necessary. This may require the isolation of
the new substance from the recombinant-DNA microorganism, the food product if the substance is
secreted, [or the synthesis or production of the substance from an alternative source, in which case
the material should be shown to be structurally, functionally, and biochemically equivalent to that
produced in the recombinant-DNA microorganism.] Information on the anticipated exposure of
consumers to the substance, the potential intake and dietary impact of the substance should be
provided.

38. The safety assessment of the expressed substance should take into account its function 　　and
concentration in the food. The number of viable microorganisms remaining in the food should be
also determined, compared to a conventional counterpart. All quantitative measurements should
includevariations and mean values. Current dietary exposure and possible effects on population sub-
groups should also be considered.

                                                  
7 Microbial genomes are more fluid than those of higher eukaryotes; that is, the organisms grow faster, adapt of changing
environments, and are more prone to change. Chromosomal rearrangements are common. The general genetic plasticity of
microorganisms may affect recombinant DNA in microorganisms and must be considered in evaluating the stability of recombinant
DNA microorganisms.
[8 Modified strains should be maintained by successive subculture or new culture to be used in an uninterrupted way
during the successive productions in order to verify the genetic stability.]
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• In the case of proteins, the assessment of potential toxicity should focus on amino acid
sequence similarity between the protein and known protein toxins and anti-nutrients (e.g.,
protease inhibitors, siderophores) as well as stability to heat or processing and to
degradation in appropriate representative gastric and intestinal model systems.
Appropriate oral toxicity studies9 may be carried out in cases where the protein is present
in the food, but is not similar to proteins that have been safely consumed in food, and has
not previously been consumed safely in food, and taking into account its biological
function in microorganisms where known.

• Potential toxicity of non-protein substances that have not been safely consumed in food
should be assessed in a case-by-case basis depending on the identity, concentration, and
biological function of the substance and dietary exposure. The type of studies to be
performed may include evaluations of metabolism, toxicokinetics, chronic
toxicity/carcinogenicity, impact on reproductive function, and teratogenicity.

39. The newly expressed or altered properties should be shown to be unrelated to any characteristics of
donor organisms that could be harmful to human health. Information should be provided to ensure
that genes coding for known toxins or anti-nutrients present in the donor organisms are not
transferred to recombinant-DNA microorganisms that do not normally express those toxic or anti-
nutritious characteristics.

 Additional in vivo or in vitro studies may be needed on a case-by-case basis to assess the toxicity
of expressed substances, taking into account the potential accumulation of any substances, toxic
metabolites or antibiotics that might result from the genetic modification.

Compositional Analyses of Key Components
40. Analyses of concentrations of key components10 of foods produced by recombinant-DNA

microorganisms should be compared with an equivalent analysis of a conventional counterpart
produced under the same conditions. The statistical significance of any observed differences should
be assessed in the context of the range of natural variations for that parameter to determine its
biological significance. Ideally, the comparator(s) used in this assessment should be food produced
using the near isogenic parent strain. The purpose of this comparison, in conjunction with an
exposure assessment as necessary, is to establish that substances that can affect the safety of the
food have not been altered in a manner that would have an adverse impact on human health.

Evaluation of Metabolites
41. Some recombinant-DNA microorganisms may be modified in a manner that could result in new or

altered levels of various metabolites in foods produced using these organisms. Where altered residue
or metabolite levels are identified in foods, consideration should be given to the potential impacts on
human health using conventional procedures for establishing the safety of such metabolites (e.g.,
procedures for assessing the human safety of chemicals in foods).

42. New or altered levels of metabolites produced by a recombinant-DNA microorganism may change
the population of microorganisms in mixed culture, potentially increasing the risk for growth of
harmful organisms or accumulation of harmful substances.  Possible effects of genetic modification
of a microorganism on other microorganisms should be assessed when a mixed culture of
microorganisms is used for food processing, such as for production of natural cheese, miso, soy
sauce, etc.

                                                  
9 Guidelines for oral toxicity studies have been developed in international fora, for example the OECD Guidelines for the Testing of
Chemicals.
10 Key nutrients or key anti-nutrients are those components in a particular food that may have a substantial impact in the overall diet.
They may be major nutritional constituents (fats, proteins, carbohydrates), enzyme inhibitors as anti-nutrients, or minor compounds
(minerals, vitamins). Key toxicants are those toxicologically significant compounds known to be produced by the microorganism,
such as those compounds whose toxic potency and level may be significant to health. Microorganisms traditionally used in food
processing are not usually known to produce such compounds under production conditions.
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Effects of Food Processing
43. The potential effects of food processing, including home preparation, on foods produced using

recombinant-DNA microorganisms should also be considered. For example, alterations could occur
in the heat stability of an endogenous toxicant or the bioavailability of an important nutrient after
processing. Information should therefore be provided describing the processing conditions used in
the production of a food. For example, in the case of yoghurt, information should be provided on the
growth of the organism and culture conditions.

Assessment of immunological effects
44. When the protein(s) resulting from an inserted gene is present in the food, it should be assessed for

its potential to cause allergy. The likelihood that individuals may already be sensitive to the protein
and whether a protein new to the food supply will induce allergic reactions should be considered. A
detailed presentation of issues to be considered is presented in [an annex for the proposed draft
guideline for the conduct of food safety assessment of foods derived from recombinant-DNA
plants11][in the Annex to this guideline].

45. The transfer of genes from species that are commonly allergenic when ingested as food should be
avoided, unless the proteins associated with allergy from those species have been identified and do
not include the protein encoded by the transferred gene.

46. Recombinant-DNA microorganisms that remain viable in foods may interact with the immune
system in the intestinal tract. Closer examination of these interactions will depend on the types of
differences between the recombinant-DNA microorganism and its conventional counterpart.

Assessment of Viability and Residence of Microorganisms in the Human Gut
47. In some foods produced using recombinant-DNA microorganisms, ingestion of these

microorganisms and their residence12 may have an impact on the human intestinal tract.  The need
for further testing of such microorganisms should be based on the presence of their conventional
counterpart in foods, and the nature of the intended and unintended effects of genetic modifications.
If processing of the final food product eliminates viable microorganisms (by heat treatment in
baking bread, for example), or if accumulations of endproducts toxic to the microorganism (such as
alcohol or acids) eliminate viability, then viability and residence of microorganisms in the
alimentary system need no examination.

48. For applications in which recombinant-DNA microorganisms used in production remain viable in
the final food product, (for example, organisms in some dairy products), [it may be desirable to
demonstrate the viability of the microorganism in the digestive tract in animal model systems or to
establish the residence times for the microorganisms in the alimentary tract and how dose affects
other microorganisms in the alimentary system] /[it  is desirable to demonstrate the viability and
colonization of the microorganism in the digestive tract as well as how dose  affect  other
microorganisms in the alimentary system]/[the viability (or residence time) of the microorganism
alone and within the respective food matrix in the digestive tract and the impact on the intestinal
microflora should be examined in appropriate systems.] [The nature of the intended effects and the
degree of differences from the conventional counterpart will determine the  extent of such testing.]

                                                  
11 Codex Draft Guideline for the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA Plants (under
development at Step 7) including the Proposed Draft Annex on the Assessment of Possible Allergenicity of the Draft Guideline for
the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA Plants (under development at Step 4 ).
12 Permanent life-long colonization by ingested microorganisms is rare.  Some orally administered microorganisms have been
recovered in faeces or in the colonic mucosa weeks after feeding ceased. Residence connotes survival of microorganisms in the GI
tract longer than two intestinal transit times (International Life Science Institute, The safety assessment of viable genetically modified
microorganisms used as food, 1999, Brussels; WHO/FAO Joint Expert Consultation on Foods Derived from Biotechnology- Safety
assessment of foods derived from genetically modified microorganisms, 24-28 September, 2001, Geneva, Switzerland).
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Antibiotic Resistance and Gene Transfer
49. In general, traditional strains of microorganisms developed for food processing uses have not been

assessed for antibiotic resistance. Many microorganisms used in food production possess intrinsic
resistance to specific antibiotics. Such properties need not exclude such strains from consideration
as recipients in constructing recombinant-DNA microorganisms. However, strains with
transmissible antibiotic resistance should be avoided [when such a resistance is present in genetic
elements]as candidate recipients for constructing recombinant-DNA strains. The absence of
plasmids, transposons, and integrons containing such resistance genes should be[verified].

50. Alternative technologies, demonstrated to be safe, that do not rely on antibiotic resistance marker
genes in viable microorganisms present in foods should be used for selection purposes in
recombinant-DNA microorganisms. In general, use of antibiotic resistance markers for constructing
intermediate strains should pose no significant hazards that would exclude the use of the ultimate
strains in food production, provided that the antibiotic resistance marker genes have been removed
from the final construct.

51. Transfer of plasmids and genes between the resident intestinal microflora and ingested recombinant-
DNA microorganisms may occur. The possibility and consequences of gene transfer from
recombinant-DNA microorganisms and food products produced by recombinant-DNA
microorganisms to gut microorganisms or human cells should also be considered. Transferred DNA
would be unlikely to be maintained in the absence of selective pressure. Nevertheless, the possibility
of such events cannot be completely discounted.

52. In order to minimize the possibility of gene transfer, the following steps should be considered:
- chromosomal integration of the inserted genetic material may be preferable to localization on a

plasmid;
- genes that could provide a selective advantage [,under the condition in which the recombinant

microorganisms is used in the food production and stays viable in the human GI tract after its
consumption,] should be avoided in constructing the introduced genetic material; and,

- sequences that mediate integration into other genomes should be avoided in constructing the
introduced genetic material.

Nutritional Modification
53. The assessment of possible compositional changes to key nutrients, which should be conducted for

all foods produced using recombinant-DNA microorganisms, has already been addressed under
‘Compositional analyses of key components.’ If such modifications have been implemented, the
food should be subjected to additional testing to assess the consequences of the changes and whether
the nutrient intakes are likely to be altered by the introduction of such foods into the food supply.

54. Information about the known patterns of use and consumption of a food and its derivatives should
be used to estimate the likely intake of the food produced using the recombinant-DNA
microorganism. The expected intake of the food should be used to assess the nutritional implications
of the altered nutrient profile both at customary and maximal levels of consumption. Basing the
estimate on the highest likely consumption provides assurance that the potential for any undesirable
nutritional effects will be detected. Attention should be paid to the particular physiological
characteristics and metabolic requirements of specific population groups such as infants, children,
pregnant and lactating women, the elderly and those with chronic diseases or compromised immune
systems. Based on the analysis of nutritional impacts and the dietary needs of specific population
subgroups, additional nutritional assessments may be necessary. It is also important to ascertain to
what extent the modified nutrient is bioavailable and remains stable with time, processing, and
storage.
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55. The use of modern biotechnology to change nutrient levels in foods produced using microorganisms
could result in broad changes to the nutrient profile. The intended modification in the
microorganism could alter the overall nutrient profile of the product, which, in turn, could affect the
nutritional status of individuals consuming the food. The impact of changes that could affect the
overall nutrient profile should be determined.

56. When the modification results in a food product with a composition that is significantly different
from its conventional counterpart, it may be appropriate to use additional conventional foods or food
components (i.e., foods whose nutritional composition is closer to that of the food produced using
the recombinant-DNA microorganism) as appropriate comparators to assess the nutritional impact
of the food.

57. Some foods may require additional testing. For example, animal-feeding studies may be warranted
for foods produced using recombinant-DNA microorganisms if changes in the bioavailability of
nutrients are expected or if the composition is not comparable to conventional foods. Also, foods
designed for health benefits, may require an assessment beyond the scope of these guidelines such
as specific nutritional, toxicological or other appropriate studies. If the characterization of the food
indicates that the available data are insufficient for a thorough safety assessment, properly designed
animal studies could be requested on the whole foods.

REVIEW OF SAFETY ASSESSMENTS

58. The goal of the safety assessment is a conclusion as to whether the food produced using a
recombinant-DNA microorganism is as safe as the conventional counterpart taking into account
dietary impact of any changes in nutritional content or value. Nevertheless, the safety assessment
should be reviewed in the light of new scientific information that calls into question the conclusions
of the original safety assessment.


