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The World Health Organization 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 strat-
egies 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 recommen-
dations 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’s Member countries 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 publica-
tions 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 interna-
tional 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. An annual subscription to this
series, comprising about 10 such reports, costs Sw. fr. 132.– (Sw. fr. 92.40 in
developing countries).



i

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 or of the Food and Agriculture Organization of the United Nations

WHO Technical Report Series
909

EVALUATION OF CERTAIN
FOOD ADDITIVES AND

CONTAMINANTS

Fifty-seventh report of the
Joint FAO/WHO Expert Committee on

Food Additives

World Health Organization
Geneva 2002



i i

WHO Library Cataloguing-in-Publication Data

Joint FAO/WHO Expert Committee on Food Additives (2001 : Rome, Italy)
Evaluation of certain food additives and contaminants : fifty-seventh report of the
Joint FAO/WHO Expert Committee on Food Additives.

(WHO technical report series ; 909)

1.Food additives — toxicity 2.Food additives — analysis 3.Flavoring agents — analysis
4.Food contamination I.Title II.Series

ISBN 92 4 120909 7 (NLM classification: WA 712)
ISSN 0512-3054

© World Health Organization 2002

All rights reserved. Publications of the World Health Organization can be obtained from Marketing and
Dissemination, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 22
791 2476; fax: +41 22 791 4857; email: bookorders@who.int). Requests for permission to reproduce or
translate WHO publications — whether for sale or for noncommercial distribution — should be addressed
to Publications, at the above address (fax: +41 22 791 4806; email: permissions@who.int).

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 the World Health Organization concerning the legal
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 does not imply that they are
endorsed or recommended by the World Health Organization in preference to others of a similar nature
that are not mentioned. Errors and omissions excepted, the names of proprietary products are distin-
guished by initial capital letters.

The World Health Organization does not warrant that the information contained in this publication is
complete and correct and shall not be liable for any damages incurred as a result of its use.

This publication 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.

Typeset in Hong Kong
Printed in Switzerland

2001/14227 — SNPBest-set/Schuler — 6800



iii

Contents

1. Introduction 1

2. General considerations 1
2.1 Modification of the agenda 2
2.2 Principles governing the toxicological evaluation of compounds

on the agenda 2
2.3 Principles for the safety assessment of chemicals in food 2
2.4 Flavouring agents evaluated by the Procedure for the Safety

Evaluation of Flavouring Agents 3
2.5 a,b-Unsaturated carbonyl compounds and aldehydes 3
2.6 Minimum assay values for flavouring agents 5
2.7 Requests for data relating to intake assessments 6

2.7.1 Food additives 6
2.7.2 Contaminants 7

2.8 Principles governing the establishment and revision of
specifications 7
2.8.1 Inclusion of raw materials and manufacturing methods in

specifications 7
2.8.2 General specifications and considerations for enzyme

preparations used in food processing 8

3. Specific food additives (other than flavouring agents) 9
3.1 Safety evaluations 10

3.1.1 Emulsifiers 10
3.1.1.1 Diacetyltartaric and fatty acid esters of glycerol 10
3.1.1.2 Quillaia extracts 14

3.1.2 Enzyme preparation 18
3.1.2.1 Invertase from Saccharomyces cerevisiae 18

3.1.3 Food colours 19
3.1.3.1 b-Carotene from Blakeslea trispora 19
3.1.3.2 Curcumin 20

3.1.4 Food salts 21
3.1.4.1 Phosphates, diphosphates and polyphosphates 21

3.1.5 Glazing agent 23
3.1.5.1 Hydrogenated poly-1-decene 23

3.1.6 Preservative 25
3.1.6.1 Natamycin (pimaricin) 25

3.1.7 Sweetening agent 29
3.1.7.1 D-Tagatose 29

3.1.8 Thickening agents 32
3.1.8.1 Carrageenan and processed Eucheuma seaweed 32
3.1.8.2 Curdlan 36

3.1.9 Miscellaneous substances 38
3.1.9.1 Acetylated oxidized starch 38
3.1.9.2 a-Cyclodextrin 40
3.1.9.3 Sodium sulfate 42

3.2 Revision of specifications 43
3.2.1 Acesulfame K 43
3.2.2 Blackcurrant extract 43



i v

3.2.3 L-Malic acid 44
3.2.4 Oxystearin 44
3.2.5 Pectins 44
3.2.6 Smoke flavourings 45
3.2.7 Tagetes extract 45

3.3 Revision of limits for metals in food additives 46

4. Flavouring agents 49
4.1 Substances evaluated by the Procedure for the Safety

Evaluation of Flavouring Agents 49
4.1.1 Pyrazine derivatives 51

4.1.1.1 Estimated daily per capita intake 59
4.1.1.2 Absorption, distribution, metabolism and elimination 59
4.1.1.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 60
4.1.1.4 Consideration of combined intakes from use as

flavouring agents 61
4.1.1.5 Conclusions 61

4.1.2 Aromatic substituted secondary alcohols, ketones and
related esters 61
4.1.2.1 Estimated daily per capita intake 70
4.1.2.2 Absorption, distribution, metabolism and elimination 70
4.1.2.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 71
4.1.2.4 Consideration of combined intakes from use as

flavouring agents 72
4.1.2.5 Conclusions 72

4.1.3 Benzyl derivatives 73
4.1.3.1 Estimated daily per capita intake 81
4.1.3.2 Absorption, distribution, metabolism and elimination 81
4.1.3.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 82
4.1.3.4 Consideration of combined intakes from use as

flavouring agents 83
4.1.3.5 Conclusions 83

4.1.4 Hydroxy- and alkoxy-substituted benzyl derivatives 84
4.1.4.1 Estimated daily per capita intake 95
4.1.4.2 Absorption, distribution, metabolism and elimination 95
4.1.4.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 95
4.1.4.4 Consideration of combined intakes from use as

flavouring agents 98
4.1.4.5 Conclusions 98

4.1.5 Aliphatic acyclic diols, triols and related substances 98
4.1.5.1 Estimated daily per capita intake 99
4.1.5.2 Absorption, distribution, metabolism and elimination 105
4.1.5.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 105
4.1.5.4 Consideration of combined intakes from use as

flavouring agents 107
4.1.5.5 Conclusions 107



v

4.1.6 Aliphatic acyclic acetals 107
4.1.6.1 Estimated daily per capita intake 110
4.1.6.2 Absorption, distribution, metabolism and elimination 110
4.1.6.3 Application of the Procedure for the Safety

Evaluation of Flavouring Agents 111
4.1.6.4 Consideration of combined intakes from use as

flavouring agents 112
4.1.6.5 Conclusions 112

4.2 Revision of certain specifications for purity 112
4.2.1 Flavouring agents with specifications designated as

“tentative” at previous meetings 112
4.2.2 Flavouring agents with minimum assay values less than

95% 113
4.2.3 Specifications for flavouring agents being reviewed for

safety 113

5. Contaminants 114
5.1 Chloropropanols 114

5.1.1 3-Chloro-1,2-propanediol 114
5.1.1.1 Absorption, distribution, metabolism and excretion 114
5.1.1.2 Toxicological studies 114
5.1.1.3 Occurrence 116
5.1.1.4 Estimates of dietary intake 116
5.1.1.5 Evaluation 117
5.1.1.6 Impact of regulatory limits 118

5.1.2 1,3-Dichloro-2-propanol 118
5.1.2.1 Absorption, distribution, metabolism and excretion 118
5.1.2.2 Toxicological studies 118
5.1.2.3 Occurrence 119
5.1.2.4 Estimates of dietary intake 119
5.1.2.5 Evaluation 120

5.2 Polychlorinated dibenzodioxins, polychlorinated dibenzofurans
and coplanar polychlorinated biphenyls 121
5.2.1 Introduction 121
5.2.2 Toxicokinetics 123

5.2.2.1 Absorption and biotransformation 123
5.2.2.2 Metabolism and excretion 125
5.2.2.3 Relationship between human intake and doses

used in studies in laboratory animals 125
5.2.2.4 Determinants of dose received by fetuses in

studies of developmental toxicity 127
5.2.3 Toxicological studies 128

5.2.3.1 Acute toxicity studies 128
5.2.3.2 Carcinogenicity studies 129
5.2.3.3 Genotoxicity studies 129
5.2.3.4 Developmental toxicity studies 129

5.2.4 Observations in humans 133
5.2.4.1 Effects other than cancer 133
5.2.4.2 Carcinogenicity 134

5.2.5 Sampling and analytical methods 135
5.2.6 Levels and patterns of contamination of food commodities 137
5.2.7 Estimated dietary intake 139



v i

5.2.8 Evaluation 141
5.2.8.1 Background body burdens in laboratory animals 141
5.2.8.2 Identification of safety factors 142
5.2.8.3 Tolerable intake 143
5.2.8.4 Comparison of PTMI with estimated intake from food 144
5.2.8.5 Uncertainties 145
5.2.8.6 Effect of maximum limits on intake, risk and food

availability 146

6. Future work 146

7. Recommendations 147

Acknowledgement 148

References 148

Annex 1
Reports and other documents resulting from previous meetings of the
Joint FAO/WHO Expert Committee on Food Additives 150

Annex 2
Acceptable Daily Intakes, other toxicological information and information
on specifications 159

Annex 3
Further information required or desired 170

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_30338


