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2.1

2.2

Introduction

The Joint FAO/WHO Expert Committee on Food Additives met in
Geneva from 6 to 15 February 1996. The meeting was opened by Dr
J.L. Herrman, Scientist, International Programme on Chemical
Safety, WHO, on behalf of the Directors-General of the Food and
Agriculture Organization of the United Nations and the World
Health Organization. Dr Herrman noted that governments and the
Codex Alimentarius Commission were increasingly relying on recom-
mendations of the Committee relating to the safety of food additives
and contaminants. Several substances on the agenda of the present
meeting involved difficult issues of a general nature and would re-
quire new approaches if useful advice was to be provided.

General considerations

As a-result of the recommendations of the first Joint FAO/WHO
Conference on Food Additives, held in September 1955 (1), there
have been forty-five previous meetings of the Expert Committee
(Annex 1). The present meeting was convened on the basis of the

recommendations made at the forty-fourth meeting (Annex 1, refer-
ence 116).

The tasks before the Committee were:

(a) to elaborate further principles for evaluating the safety of food
additives and contaminants (section 2);

(b) to undertake toxicological evaluations of certain food additives
and contaminants (section 3 and Annex 2);

(c) to review and prepare specifications for selected food additives
(sections 3 and 4 and Annex 2); and

(d) toassessdietaryintake of aflatoxins and estimate the potential risks
for different human populations (section 4).

Modification of the agenda

Salatrim, a fat substitute, was removed from the agenda at the request
of the manufacturer.

Principles governing the toxicological evaluation of
compounds on the agenda

In making recommendations on the safety of food additives and con-
taminants, the Committee took into consideration the principles es-
tablished and contained in Environmental Health Criteria, No. 70,
Principles for the safety assessment of food additives and contaminants



in food (Annex 1, reference 76), as well as principles elaborated
subsequently at meetings of the Committee (Annex 1, references 77,
83,88, 94,101, 107 and 116), including the present one. Environmen-
tal Health Criteria, No. 70 (Annex 1, reference 76) embraces the
major observations, comments and recommendations on the safety
assessment of food additives and contaminants contained, up to the
time of its publication, in the reports of the Committee and other
associated bodies. The Committee noted that the document reaffirms
the validity of recommendations that are still appropriate, and points
out the problems associated with those that are no longer valid in the
light of modern technical advances.

2.2.1 Procedure for the safely evaluation of flavouring agents

The Committee evaluated three groups of flavouring agents. It used a
procedure based on that reviewed at the forty-fourth meeting of the
Committee (Fig. 1; Annex 1, reference 716, section 2.2.1). The ap-
proach incorporates a series of criteria designed to provide a means of
evaluating such agents in a consistent and timely manner. The criteria,
which were drawn up in the light of the principles for the safety
evaluation of flavouring substances (Annex 1, reference 76), take
account of available information on intake from current uses, struc-
ture—activity relationships, and metabolism and toxicity data. They
incorporate procedures outlined in the report of the thirty-third meet-
ing of the Committee (Annex 1, reference 83), which include a
method for dividing flavouring substances up into three structural
classes based on structural characteristics and metabolism. The use of
these criteria provides a means of ranking flavouring substances in
terms of concern over potential inherent toxicity and provides guid-
ance on the nature and extent of the data required to perform a safety
evaluation.

The criteria take advantage of the fact that some flavouring agents
occur as normal constituents of mammalian tissues or are metabo-
lized to form such constituents, and are then completely metabolized
to innocuous end-products such as carbon-dioxide and water.
Flavouring agents with these characteristics are considered to be safe
for consumption if human intake is low, but are evaluated on the basis
of toxicity data if human intake is high. The safety evaluation may
involve the use of toxicity data on the individual substance concerned
or may rely, at least in part, on toxicity data on substances of closely
related structure.

For flavouring agents that are not known to be metabolized to innocu-
ous end-products, the safety evaluation must be based on toxicity
data, even if intake is low. In such cases, there must be an adequate



Figure 1

Safety evaluation procedure reviewed at the forty-fourth meeting of the Committee®

1. Decision tree structural class

2. Can the substance be predicted to be metabolized to innocuous products?

3.(a) Do the conditions of use result in
an intake greater than the threshold
of concern for the structural class?

¢ No * Yes

Yes

No

3.{b) Do the conditions of use result in an
intake greater than the threshold
of concern for the structural class?

*No Ye

s\

Substance would not be
expected to be of safety
concern

4.(a)ls the substance or are its
metabolites endogenous?

Yes No

Substance would not be
expected to be of safety

4.(b) Do adequate toxicological data exist
on the substance or do one or more
structurally related substances have
a NOEL of at teast 10 times the fifth

Data must be available on the
substance or closely related
substances to perform a safety
evaluation

concern

Substance would not be
expected to be of safety
concern

Y

5.(a)Does a NOEL exist for the substance
which provides an adequate margin of
safety under conditions of intended use,
or does a NOEL exist for structurally
related substances which is high
enough to accommodate any perceived
difference in toxicity between the
substance and the related substances?

No

Y

percentile NOEL for the structural
Yes\

class?

Substance would not be
expected to be of safety
concern

5.(b) Do the conditions of use result in an
intake greater than 1.5 pg per day?

Yes
Additional data required

~

NN

Substance would not be
expected to be of safety
concern
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®Reproduced, with minor edilorial changes and modification of the numbering, from Annex 1, refetence 7117,



margin of safety between human intake of the flavouring agent and
the no-observed-effect level (NOEL) for the substance or the NOEL
for a substance of closely related structure on which the safety
evaluation relies.

For those flavouring agents currently in use for which no toxicity or
metabolic data exist, but where intake is extremely low, it might be
possible to specify a threshold below which intake is considered safe
(human intake threshold).

The procedure described above involves the integration of data on
intake, in relation to the human intake threshold, with information on
structure—activity relationships, metabolism and toxicity. The data on
intake used in the procedure at the present meeting were derived
from figures for the total annual production of flavouring agents used
in food in Europe and the USA. Estimates of intake were based on
the assumption that only 60% of the total amount used is reported
and that the total amount used is consumed by only 10% of the
population. The Committee noted that the evaluations performed
using the procedure were based on the intake estimates available at
the meeting and that changes in intake might warrant re-evaluation of
a flavouring agent. The Committee recommended that information
on intake should be periodically updated to ensure the validity of
safety evaluations.

The Committee noted that the procedure is intended for application
to flavouring agents used in food and not to other uses of these agents.
It also noted that many flavouring agents are members of structurally
related groups and that, in conformity with past practice, considera-
tion should be given to evaluating the safety of such groups as a
whole.

The Committee noted that the safety evaluation procedure is not
intended to be applied to flavouring agents with existing unresolved
problems of toxicity. As with any scheme, its application calls for
judgement, and it should not replace expert opinion; the Committee
therefore reserved the right to use alternative approaches when data
on specific flavouring agents warranted such action.

It was noted that a key element of the procedure involves determining
whether a flavouring agent and the products of its metabolism are
innocuous and/or endogenous substances. The Committee consid-
ered that these terms require definition. It recommended that “in-
nocuous metabolic products” should be defined as products that are
known or readily predicted to be harmless to humans at the estimated
intakes of the flavouring agent, while “endogenous substances” are



intermediary metabolites normally present in human tissues and flu-
ids, whether free or conjugated; hormones and other substances with
biochemical or physiological regulatory functions are not included.
The estimated intake of a flavouring agent that is, or is metabolized
to, an endogenous substance should be judged not to give rise to
perturbations outside the physiological range.

The Committee noted that Acceptable Daily Intakes (ADIs) had
previously been established for some flavouring agents or groups of
flavouring agents, and recommended that these should be retained,
since the information on which they are based is relevant to an evalu-
ation of their safety and, in addition, they may have food additive uses
other than as flavouring agents.

Application of the procedure

In applying the procedure to the groups of esters considered during
the meeting, the Committee noted that consideration should be given
to both the parent compound and its metabolic products, and that
these should be evaluated separately when necessary.

The Committee used the procedure to evaluate three groups of esters,
namely ethyl esters, isoamyl esters and allyl esters. First, the sub-
stance is assigned to a structural class according to the decision tree of
Cramer et al. (2; see Figure 1).

The structural classes are as follows:

¢ ClassI. Substances that have simple chemical structures and efficient
modes of metabolism which would suggest a low order of oral
toxicity.

¢ ClassII. Substances that have structural features that are less innocu-
ous than those of substances in class 1. but are not suggestive of
toxicity. Substances in this class may contain reactive functional
groups.

 Class III. Substances that have structural features that permit no
strong initial presumption of safety, or may even suggest significant
toxicity.

The approach then differs, depending on whether the flavouring
agent is predicted to be metabolized to innocuous products (step 2).
For flavouring agents with high intakes (step 3(a)) that are metabo-
lized to innocuous but not endogenous products (step 4(a)), the pro-
cedure requires a NOEL for the substance or a structurally related
substance which provides an adequate margin of safety in relation to
the estimated intake (step 5(a)). In contrast, for flavouring agents not
predicted to be metabolized to innocuous products (step 2) and with



low intakes (step 3(b)), the procedure requires adequate toxicological
data on the substance or on a structurally related substance (step
4(b)). The Committee concluded that the procedure should be modi-
fied (see Fig. 2), so that step 4(b) in Fig. 1 would read “Does a NOEL
exist for the substance which provides an adequate margin of safety
under conditions of intended use [(3) (Annex 1, reference 76)], or
does a NOEL exist for structurally related substances which is high
enough to accommodate any perceived difference in toxicity between
the substance and the related substances?” The Committee did not
fully discuss the application of step 5(b) of the original procedure
(“Do the conditions of use result in an intake greater than 1.5ug per
day?”) to flavouring agents, and it was not considered at the present
meeting.

The Committee found that the procedure provided a sound basis for
evaluating the safety of the three groups of flavouring agents consid-
ered during the meeting and recommended that it should be used at
future meetings to evaluate other groups of flavouring agents.

2.2.2 Survival of rats in long-term studies

The Committee discussed the general issue of survival in contempo-
rary long-term studies in experimental animals in response to the
problems encountered in assessing the adequacy of the data on
alitame (section 3.4). It recognized that increasingly poor survival
rates have been seen in rats in long-term studies over the past 5-10
years. Furthermore, the background incidence of some tumours has
increased, and this has been related to an increase in the body weight
of commonly used strains of rats, possibly due to selective breeding.
These factors have tended to complicate and in some cases confound
the interpretation of long-term studies, particularly in relation to
carcinogenesis. They indicate that the traditional carcinogenesis pro-
tocol is becoming increasingly difficult to carry out, and that caution
should be exercised in using data on historical controls. The Commit-
tee considered that these factors should be taken into account in
interpreting the results of contemporary studies, but do not necessar-
ily negate the value of such studies. Studies that do not satisfy arbi-
trarily imposed criteria for survival and/or duration may still provide
useful data for assessing the carcinogenic potential of a substance.

2.2.3 Deadlines for submission of data

It has been customary for the Secretariat to specify a deadline for
the submission of data in announcing forthcoming meetings of the
Committee. In recent years, such deadlines have increasingly been
ignored, making it difficult to produce adequately reviewed



