
W H O  T e c h n i c a l  R e p o r t  S e r i e s

Evaluation of certain
contaminants in food 

Ninetieth report of the Joint

FAO/WHO Expert Committee on 

Food Additives 

1032



The World Health Organization (WHO) was established in 1948 as a 
specialized agency of the United Nations serving as the directing and 
coordinating authority for international health matters and public 
health. One of WHO’s constitutional functions is to provide objective 
and reliable information and advice in the field of human health, a 
responsibility that it fulfils in part through its extensive programme of 
publications. The Organization seeks through its publications to support 
national health strategies and address the most pressing public health 
concerns of populations around the world. To respond to the needs of 
Member States at all levels of development, WHO publishes practical 
manuals, handbooks and training material for specific categories of 
health workers; internationally applicable guidelines and standards; 
reviews and analyses of health policies, programmes and research; 
and state-of-the-art consensus reports that offer technical advice 
and recommendations for decision-makers. These books are closely 
tied to the Organization’s priority activities, encompassing disease 
prevention and control, the development of equitable health systems 
based on primary health care, and health promotion for individuals 
and communities. Progress towards better health for all also demands 
the global dissemination and exchange of information that draws on 
the knowledge and experience of all WHO Member States and the 
collaboration of world leaders in public health and the biomedical 
sciences. To ensure the widest possible availability of authoritative 
information and guidance on health matters, WHO secures the broad 
international distribution of its publications and encourages their 
translation and adaptation. By helping to promote and protect health 
and prevent and control disease throughout the world, WHO’s books 
contribute to achieving the Organization’s principal objective – the 
attainment by all people of the highest possible level of health.

The WHO Technical Report Series makes available the findings of 
various international groups of experts that provide WHO with the 
latest scientific and technical advice on a broad range of medical and 
public health subjects. Members of such expert groups serve without 
remuneration in their personal capacities rather than as representatives 
of governments or other bodies; their views do not necessarily reflect 
the decisions or the stated policy of WHO. 

To purchase WHO publications, please contact: WHO Press, World Health 
Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland; email: 
bookorders@who.int; order online: http://www.who.int/bookorders).

mailto:bookorders%40who.int?subject=
http://www.who.int/bookorders


W H O  T e c h n i c a l  R e p o r t  S e r i e s
1 0 3 2

Evaluation of certain
contaminants in food

Ninetieth report of the Joint

FAO/WHO Expert Committee on 

Food Additives 

This report contains the collective views of an international group of experts and 
does not necessarily represent the decisions or the stated policy of the World Health Organization



Evaluation of certain contaminants in food: ninetieth report of the Joint FAO/WHO Expert Committee on Food Additives

(WHO Technical Report Series, No. 1032)

ISBN (WHO) 978-92-4-003692-5 (electronic version)

ISBN (WHO) 978-92-4-003693-2 (print version)

ISBN (FAO) 978-92-5-135627-2

ISSN 0512-3054

© World Health Organization and Food and Agriculture Organization of the United Nations, 2022

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO 
licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo/).   

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, provided the 
work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion that the World Health 
Organization (WHO) or the Food and Agriculture Organization of the United Nations (FAO) endorse any specific organization, 
products or services. The use of the WHO or FAO logo is not permitted. If you adapt the work, then you must license your 
work under the same or equivalent Creative Commons licence. If you create a translation of this work, you should add the 
following disclaimer along with the suggested citation: “This translation was not created by the World Health Organization 
(WHO) or the Food and Agriculture Organization of the United Nations (FAO). WHO and FAO are not responsible for the 
content or accuracy of this translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules of 
the World Intellectual Property Organization http://www.wipo.int/amc/en/mediation/rules.

Suggested citation. Evaluation of certain contaminants in food: ninetieth report of the Joint FAO/WHO Expert Committee 
on Food Additives. Geneva: World Health Organization and Food and Agriculture Organization of the United Nations; 2022 
(WHO Technical Report Series, No. 1032). Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests for 
commercial use and queries on rights and licensing, see https://www.who.int/about/policies/publishing/copyright. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, figures 
or images, it is your responsibility to determine whether permission is needed for that reuse and to obtain permission from 
the copyright holder. The risk of claims resulting from infringement of any third-party-owned component in the work rests 
solely with the user.

The designations employed and the presentation of the material in this publication do not imply the expression of any 
opinion whatsoever on the part of WHO or FAO concerning the legal or development status of any country, territory, city 
or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent 
approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products, whether or not these have been patented, does 
not imply that they are endorsed or recommended by WHO or FAO in preference to others of a similar nature that are not 
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO and FAO to verify the information contained in this publication. 
However, the published material is being distributed without warranty of any kind, either expressed or implied. The 
responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO and FAO be liable for 
damages arising from its use.  

This publication contains the collective views of an international group of experts and does not necessarily represent the 
decisions or the policies of WHO or FAO.

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://www.wipo.int/amc/en/mediation/rules
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://apps.who.int/iris
http://apps.who.int/bookorders
https://www.who.int/about/policies/publishing/copyright


iii

Contents

List of participants	 v

List of abbreviations	 vii

1. Introduction	 1

1.1	 Procedural matters	 1
1.2	 Declarations of interests	 2
1.3	 Adoption of the agenda	 3

2. General considerations	 5

2.1	 Dietary exposure assessment for previous cargo chemical substances	 5
2.2	 Exposure estimates in the 2006 criteria document	 5
2.3	 Exposure estimates based on up-to-date consumption data for adults	 6
2.4	 Exposure estimates for infants and young children	 7
2.5	 Exposure from other dietary sources	 7
2.6	 Conclusion	 8
2.7	 Recommendations	 9

3. Assessment of substances proposed as previous cargoes 	 11

3.1	 Introduction	 11
3.2	 Background	 12

3.2.1 Global production and consumption of fats and oils	 12
3.2.2 Regulations affecting fats and oils	 12
3.2.3 Global transport of fats and oils	 13
3.2.4 The interrelationship of national, regional and trade interests	 13
3.2.5 Development of the Codex Code of Practice for Storage and Transport of

Edible Fats and Oils in Bulk	 13
3.3	 Criteria for assessment	 15
3.4	 Basis of evaluation	 16

3.4.1 Chemistry/reactivity	 16
3.4.2 Methods of analysis	 16
3.4.3 Occurrence and exposure 	 17
3.4.4 Approach to the toxicological evaluation	 17

3.5	 Evaluation of substances	 18
3.5.1 Alcohols (Group 2)	 18
3.5.2 Butyl ethers (Group 5)	 41
3.5.3 Oils and waxes (Group 3)	 53
3.5.4 Solutions (Group 4)	 79

4. Trichothecenes, T-2 and HT-2 	 97

4.1	 Explanation 	 97
4.2	 Analytical methods 	 98
4.3	 Sampling protocols  	 99
4.4	 Effects of processing 	 100
4.5	 Prevention and control 	 100
4.6	 Levels and patterns of contamination in food commodities  	 100



iv

4.7	 Food consumption and dietary exposure assessment  	 102
4.7.1 Chronic dietary exposure	 102
4.7.2 Acute dietary exposure	 102
4.7.3 Combined chronic dietary exposure to T-2, HT-2 and DAS	 103

4.8	 Evaluation  	 104
4.9	 Recommendations 	 104

5. Recommendations	 107

Annex 1
Reports and other documents resulting from previous meetings of the Joint FAO/WHO 
Expert Committee on Food Additives	 109

Annex 2
Summary of toxicological and dietary exposure information	 123

Annex 3
Meeting agenda	 131



v

List of participants

Ninetieth meeting of the Joint FAO/WHO Expert Committee on 
Food Additives 
Virtual meeting, 26 October – 6 November 2020

Members
Dr A. Agudo, Unit of Cancer and Nutrition, Catalan Institute of Oncology, Barcelona, Spain

Professor J. Alexander, Norwegian Institute of Public Health, Oslo, Norway

Professor S.B.M. Barros, School of Pharmaceutical Sciences, University of São Paulo, São 
Paulo, Brazil

Dr D.J. Benford, Cheddington (Bucks), England (Chairperson)

Dr R.C. Cantrill, Halifax, Nova Scotia, Canada (Vice-chairperson)

Mr P.J. Cressey, Institute of Environmental Science and Research Limited (ESR), 
Christchurch, New Zealand

Mr M. Feeley, Ottawa, Canada (Joint Rapporteur)

Ms K.B. Laurvick, Food Standards, United States Pharmacopeia, Rockville (MD), USA (Joint 
Rapporteur) 

J.-C. LeBlanc, Laboratory for Food Safety, French Agency for Food, Environmental and 
Occupational Health and Safety (ANSES), Maisons-Alfort Cedex, France

Dr Madduri V. Rao, Hyderabad, India 

Dr J. Schlatter, Zurich, Switzerland

Dr G.S. Shephard, Cape Town, South Africa

Ms J.H. Spungen, US Food and Drug Administration (FDA), Center for Food Safety and 
Applied Nutrition (CFSAN), College Park (MD), USA 

Secretariat
Dr G. Barrett, Consumer and Hazardous Product Safety Directorate, Health Canada, 

Ottawa, Canada (WHO Temporary Adviser)

Dr L. Edler, Division of Biostatistics, German Cancer Research Center, Heidelberg, Germany 
(WHO Temporary Adviser)

Professor S.G. Edwards, Harper Adams University, Newport, Shropshire, England (FAO 
Expert) 



vi

Dr A.M. Fan, Danville, California, USA (WHO Temporary Adviser) 

Dr V. Fattori, Food Systems and Food Safety Division, Food and Agriculture Organization of 
the United Nations, Rome, Italy (FAO Secretariat)

Dr E. Faustman, Institute for Risk Analysis and Risk Communication, University of 
Washington, Seattle, USA (WHO Temporary Adviser)

Ms N.Y. Ho, Department of Nutrition and Food Safety, World Health Organization, Geneva, 
Switzerland (WHO Joint Secretariat)

Dr S.V. Kabadi, Division of Food Contact Substances, Office of Food Additive Safety, Center 
for Food Safety and Applied Nutrition, US Food and Drug Administration, College Park 
(MD), USA (WHO Temporary Adviser)

Dr A.M. Kadry, Office of Research and Development, Center for Computational Toxicology 
and Exposure, US Environmental Protection Agency, Washington (DC), USA (WHO 
Temporary Adviser) 

Dr Y.W. Kang, National Institute of Food and Drug Safety, Ministry of Food and Drug Safety 
(MFDS), Chungcheongbuk-do, Republic of Korea (FAO Expert)    

Dr E. Kirrane, US Environmental Protection Agency’s Center for Public Health and 
Environmental Assessment, Research Triangle Park (NC), USA (WHO Temporary Adviser)

Professor P. Li, Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, 
Wuhan, China (FAO Expert)

Dr M. Lipp, Food Systems and Food Safety Division, Food and Agriculture Organization of 
the United Nations, Rome, Italy (FAO Secretariat)

Dr D. Lovell, Division of Biomedical Sciences, St. George's, University of London, London, 
England (WHO Temporary Adviser) 

Dr K. Mukherjee, Food Systems and Food Safety Division, Food and Agriculture 
Organization of the United Nations, Rome, Italy (FAO Secretariat)

Dr I. Oswald, Toxalim – Research Center in Food Toxicology, Toulouse, France (FAO Expert) 

Mr K. Petersen, Department of Nutrition and Food Safety, World Health Organization, 
Geneva, Switzerland (WHO Joint Secretary)

Professor N. Plant, University of Leeds, England

Dr D. Rawn, Food Research Division, Health Canada, Ottawa, Ontario, Canada (FAO Expert) 

Dr R. Reuss, Safe Work Australia, Australia (WHO Temporary Adviser)

Professor Ivan Stankovic, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia 
(FAO Expert)

Ms S. Kaplan, Bern, Switzerland (WHO Technical Editor)

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_31939


