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PESTICIDE RESIDUES IN FOOD

Report of the 1970 Joint FAO/WHO Meeting

A Joint Meeting of the FAO Working Party of Experts on Pesticide
Residues and the WHO Expert Committee on Pesticide Residues was held
in Rome from 9 to 16 November 1970. The meeting was opened by Dr O. E.
Fischnich, Assistant Director-General of the Food and Agriculture Organ-
ization of the United Nations, on behalf of the Directors-General of the
Food and Agriculture Organization of the United Nations and the World
Health Organization. Dr Fischnich also introduced Mr F. Albani, who had
become Director of the Plant Production and Protection Division of FAO
since the last Joint Meeting, and Mr Albani welcomed the participants.
The FAO Working Party of Experts on Pesticide Residues had already
met from 3 to 7 November 1970 in Rome in preparation for the Joint
Meeting.

1. INTRODUCTION

This annual Joint Meeting was held in pursuance of the recommendation
made in 1961, at a meeting of a WHO Expert Committee on Pesticide
Residues held jointly with the FAO Panel of Experts on the Use of Pesticides
in Agriculture (WHO/FAO, 1962), that studies be undertaken to evaluate
possible hazards to man arising from the occurrence of residues of pesticides
in foods. Following this recommendation, Joint Meetings of the FAO
Committee on Pesticides in Agriculture and the WHO Expert Committee
on Pesticide Residues were held in 1963 and 1965. The reports of these
meetings (FAO/WHO, 1964 ; FAO/WHO, 19635a), which were concerned
primarily with establishing acceptable daily intakes (ADIs), and the support-
ing documents (FAO/WHO, 1965b, 1965c) were then considered by the
FAO Working Party on Pesticide Residues with a view to recommending
tolerances and appropriate methods of analysis for certain pesticides used
on cereals (FAO, 1966).

Joint Meetings of the FAO Working Party of Experts on Pesticide
Residues and the WHO Expert Committee on Pesticide Residues (referred
to hereafter as “Joint Meetings’) were held in 1966, 1967, 1968, and 1969.

5 —



6 PESTICIDE RESIDUES IN FOOD

The reports of these meetings (FAO/WHO, 1967a, 1968a, 1969a, 1970a)
contain information on ADIs established, the tolerances recommended,
and methods of analysis suggested, for the various pesticides considered.
The supporting documents (FAO/WHO, 1967b, 1968b, 1969b, and 1970b)
contain detailed monographs on these pesticides and include comments
on analytical methods.

The present Joint Meeting was convened to consider a further number
of pesticides, together with requests of both a general and a specific nature
contained in the report of the Fifth Session of the Codex Committee on
Pesticide Residues held in October 1970 (FAO/WHO, 1970c).

During the present Joint Meeting the FAO Working Party was primarily
responsible ‘for :

(a) reviewing relevant data on certain pesticides and their residues ;

(b) proposing, where appropriate, pesticide residue tolerances and/or
practical residue limits ;

(¢) recommending, where appropriate, methods of analysis for pesticide
residues.

The WHO Expert Committee was primarily responsible for :

(@) reviewing toxicological and other relevant data on certain pesticides
and their residues ;

(b) establishing, where possible, ADIs for man for those pesticides.

Furthermore, each of these groups made recommendations designed to
initiate, stimulate, and co-ordinate necessary research.

2. GENERAL CONSIDERATIONS

2.1 Principles adopted

Like its predecessors, this meeting took account of the principles enu-
merated in the first and second reports of the Joint Meetings of the FAO
Committee on Pesticides in Agriculture and the WHO Expert Committee
on Pesticide Residues (FAO/WHO, 1964 ; FAO/WHO, 1965a), in the
second, fifth, eleventh and twelfth reports of the Joint FAO/WHO Expert
Committee on Food Additives (FAO/WHO, 1958 ; FAO/WHO, 1961 ;
FAO/WHO, 1968c; and FAO/WHO, 1969c), in the report of the WHO
Scientific Group on Procedures for Investigating Intentional and Uninten-
tional Food Additives (WHO, 1967), and in reports of previous Joint
Meetings (FAO/WHO, 1967a; FAO/WHO, 1968a; FAO/WHO, 1969a ;
and FAO/WHO, 1970a).
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2.2 Value of a multidisciplinary approach

The Meeting emphasized the need for a multidisciplinary approach
to the evaluation of the safety of use of pesticides in relation to the occurrence
of residues in food. In this connexion, it was noted with approval that the
relevant disciplines were well represented among the members of the Joint
Meetings. A multidisciplinary approach often facilitated the interpretation
of the significance of observed effects by providing a range of criteria on
which to base judgement of potential toxicity for man.

2.3 Need for undertaking further work

At the 1969 Joint Meeting (FAO/WHO, 1970a) it was noted that, for
some compounds given temporary acceptable daily intakes (temporary
ADIs) and/or temporary tolerances at previous Joint Meetings, the further
information specified had not been supplied. Unfortunately, a similar situa-
tion again prevailed. For some compounds, however, it was noted that com-
panies either individually or co-operatively had initiated research to provide
information, even though the patents on such compounds had expired.

With certain other compounds it seemed unlikely that the necessary
work would be done and that the information would become available.
The Meeting therefore noted with satisfaction that FAO had prepared a
request to the United Nations Development Programme Special Fund for
a global project concerned with research on pesticides. It was hoped that
this request would receive favourable consideration.

The Meeting also noted that the Joint FAO/IAEA Division of Atomic
Energy in Agriculture had initiated a collaborative radioisotope research
programme concerned partly with providing information on the fate
of pesticide residues during storage, processing, cooking, etc. Such informa-
tion should be taken into account when assessing potential intakes of
pesticide residues (see section 3.1).

2.4 Nature and availability of data considered

The Meeting appreciated the large amount of information furnished
for its consideration, particularly by industrial organizations. As at previous
meetings, however, the special value of published results was particularly
emphasized. Publication in the scientific literature ensures that work is
subjected to scrutiny and criticism and affords the possibility of confirmation
or refutation of results. Further, where residues in food result from
the use of pesticides, publication of methods of residue analysis is essen-
tial if residues are to be detected and measured under practical conditions.
Notwithstanding these reservations, the Meeting agreed to accept and to
consider relevant information from all sources, whether published or not.
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It was, however, regarded as highly desirable that the names and, if possible,
qualifications and/or an indication of relevant experience of the person or
persons responsible for experimental work be provided. The date on
which experiments were carried out should also be stated.

The Meeting felt unable to accept and take confidential information
into account because it was important that the data on which the assess-
ments were based should be generally available for reference purposes.
The Meeting was informed that it was, in fact, the policy of FAO and
WHO to make available to bona fide scientists, on request, copies of the
unpublished reports quoted in the monographs. The Meeting also agreed
that it could not set ADIs or tolerances on the basis of abstracts or brief
summaries of experimental data. For such purposes a full disclosure
of relevant data is necessary.

2.5 Etiology and pathogenesis of liver tumours in mice

Recent reports concerning a number of pesticides have highlighted the
need for further information on the factors involved in the etiology and
pathogenesis of liver tumours in mice. In many strains of mice, such
tumours develop spontaneously, some with a relatively high incidence,
in the absence of deliberate exposure to any test compound. Non-specific
factors, such as calorie intake and dietary protein level (Tannenbaum &
Silverstone, 1949a, 1949b), and microbiological status (Roe & Grant, 1970),
profoundly affect the incidence of these tumours. Under these circum-
stances, it is difficult to be sure whether exogenous compounds that increase
the risk of development of these tumours do so by facilitating events of
natural origin and peculiar to the mouse as a species, or by inducing tumours
that would not otherwise have arisen.

When tumours arise in the livers of dieldrin-treated mice, the cells
of which they are composed show the same cytoplasmic change as surround-
ing non-tumorous liver parenchyma cells, namely, proliferation of the
smooth endoplasmic reticulum. The Meeting agreed that, apart from the
latter manifestation, the liver tumours that arise in dieldrin-treated and
DDT-treated mice are similar to the liver tumours that arise spontaneously
in untreated mice.

The Meeting agreed that there is an urgent need for a better under-
standing of the nature, etiology, and pathogenesis of liver tumour develop-
ment in mice.

2.6 Use of biochemical parameters for establishment of ‘ no-toxic-effect
level

The Meeting stressed the need for further discussion on the difficulties
of distinguishing between significant toxic effects and adaptive responses.
In particular, it is necessary to decide whether the changes associated
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with the induction of microsomal enzymes by a wide variety of exogenous
compounds are to be regarded as a manifestation of toxicity. Previous
induction of such enzymes may either increase or decrease the manifestation
of toxicity attributable to exposure to a second exogenous or endogenous
agent. There is a special need to consider this problem in relation to the
possible effect of pesticides on the efficacy and toxicity of drugs given for
medicinal purposes. It was proposed that a meeting be convened to consid-
er these and related problems concerning chemical interaction between
additives, limited aspects of which were touched upon by the WHO Scien-
tific Group that met in 1966 to discuss procedures for investigating intention-
al and unintentional food additives (WHO, 1967).

2.7 DPossible interaction between pesticides

At the 1967 Joint Meeting (FAO/WHO, 1968a) concern was expressed
about the policy of considering ADIs of pesticides individually in view of
the possibility that, if more than one pesticide is present, the toxic effects
may be additive or one pesticide may potentiate the effect of another.
Certain conclusions were reached at the 1967 Meeting. At the present
Meeting, the possibility of such interaction in relation to the organo-
chlorine group of insecticides was a subject of particular concern.

It was accordingly recommended that the persistent organochlorine
insecticides be considered together at a future meeting, and that ADIs for
individual compounds be reviewed in the light of the possibility that their
toxic effects might be additive or more than additive.

2.8 Accidental poisoning and human toxicological data

The Meeting noted that, in reports of suspected cases of pesticide
poisoning in man, details of the identity, the purity, the precise formulation,
and the dose of the pesticides concerned and of possible concomitant expo-
sure to similar or unrelated chemicals were often lacking. The Meeting
considered it desirable to have further information about persons employed
in the manufacture or formulation of pesticides, or in their application
in the field. Such data would not only provide information of importance
for the protection of personnel but, by indicating toxic effects specific
to man, would also be useful in assessing the safety of pesticide residues in
food.

Although the Meeting was primarily concerned with pesticide residues
in food, it was felt that the question of serious or fatal accidents due to
exposure to certain pesticides could not be ignored and that it was particu-
larly necessary to discuss the actual and potential problems associated with
exposure to such pesticides as diquat, paraquat, and 2.4,5-T.
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2.9 Possible contamination arising from the use of pesticides in the home,
restaurants, and similar places

The Meeting considered its terms of reference with regard to pesticides
that may contaminate food prepared in the home, restaurants, or similar
places. This problem, which had been touched on at the 1968 Joint Meeting
(FAO/WHO, 1969a), has to be taken into account in the evaluation of the
safety in use of pesticides such as dichlorvos. Accordingly, in arriving at
its decisions, the Meeting took into account data relevant to the possible
occurrence of residues of these pesticides in food.

2.10 Classification of foods and definition of food groups

The report of the Fifth Session of the Codex Committee on Pesticide
Residues (FAO/WHO, 1970c) indicated that there was confusion about the
tolerances recommended by the Joint Meetings for broad classes of foods
especially “fruit”, “vegetables™, “leafy vegetables”, “berries”, etc. In a
number of instances it was not clear which specific food commodities were
involved.

The Meeting discussed this matter and agreed to apply the following
principles in making recommendations for tolerances:

(a) When residue data are available for only a small number of commo-
dities in a class of food, tolerance recommendations should be made separ-
ately for each commodity on which the data are considered adequate.

(b)) When data on a number of commodities in a class show that there
is a great variation in residue levels in different commodities, separate
recommendations should be made for each commodity.

(c) When data on a wide variety of commodities in a class indicate
that the range of residue levels is relatively narrow, a single tolerance should
be recommended for the class as a whole.

(d) Every effort should be made to use classifications that are generally
recognized by those concerned with pesticide residue problems and that
are suitable for adoption by the Joint FAO/WHO Codex Alimentarius
Commission.

2.11 Recommendations for temporary tolerances

The Meeting noted with concern that a high proportion of the tolerances
already recommended were classified as “temporary” and that this did
not always appear to be justified. It was observed that, according to the
definition of a temporary tolerance given in Appendix IV to the report
of the 1969 Joint Meeting (FAO/WHO, 1970a) this designation is normally
employed : '
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(a) when the tolerance is recommended for a pesticide having only a
temporary ADI;

(b) when there is a theoretical possibility that the ADI might be exceeded
if all food contaminated with the pesticide contained residues up to the
tolerance limit.

In either event, the recommendation has to be reviewed and a date for
review is usually set.

Extensive data show that most pesticides leave little or no residue
in the majority of foods and most of the residues present are removed in
storage, preparation, and processing.

It was therefore decided that recommendations of temporary tolerances
not based upon temporary ADIs should be restricted, and this policy was
followed by the Meeting.

Any such recommendations made at earlier meetings would therefore
need to be brought into line with this change in practice, and it was proposed
that this subject be placed on the agenda of the 1971 Joint Meeting.

2.12 Methods of analysis

In discussing analytical methods, the Meeting reaffirmed its policy
of advising on those most suitable for use at the tolerance levels for regu-
latory purposes. Where possible, the sensitivity and specificity of the
methods mentioned would be indicated in the appropriate monograph.
It was noted that this procedure was acceptable to the Fifth Session of the
Codex Committee on Pesticide Residues (FAO/WHO, 1970c). Liaison
with the Commission on the Development. Improvement and Standardi-
zation of Methods of Pesticide Residue Analysis of the International
Union of Pure and Applied Chemistry (IUPAC) was regarded as being very
useful in this connexion.

The Meeting reviewed the minutes of the Fifth Meeting of the Com-
mission ! and agreed that multiresidue methods showed considerable prom-
ise for residues of organophosphorus compounds. It was also noted that
two specific methods were mentioned and that further development and
validation of these and other procedures were proposed.

2.13 Tolerances to be expressed to one significant digit

Because of the lack of precision of the sampling and analytical procedures
used in the determination of pesticide residues, it would be unrealistic to
express tolerances or practical residue limits to more than one significant
figure. The Meeting therefore recommended that, whenever possible,

1 The proceedings of this meeting are to be published in the TUPAC Information
Bulletin and a summary in the Journal of the Association of Official Analytical Chemists.
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tolerances should be expressed to only one significant digit when new
tolerance figures are proposed or when established tolerances are recon-
sidered.

2.14 DDT

With regard to DDT, it was noted that the work initiated by WHO and
IARC (the International Agency for Research on Cancer) was still in
progress, but that there were no definite conclusions as yet.

It was also noted that, in accordance with the recommendations made
in 1969 (FAO/WHO, 1970a), several countries have stopped using DDT
except in situations where no satisfactory substitute is available. As a
consequence of the changing patterns of DDT use in these countries,
the levels of DDT residues in many food crops will be lower.

The Meeting therefore endorsed the views expressed in 1969 and recom-
mended that the compound should be kept under constant review.

2.15 Expression of tolerances for fat-soluble pesticides in meat, milk, and
fish

The Joint Meeting considered the report of the Fifth Session of the
Codex Committee on Pesticide Residues (FAO/WHO, 1970c) dealing with
the method of expressing the tolerance for residues in animal products,
especially meat, milk, and fish. It noted that, at its Fifth Meeting, the
IUPAC Commission on Pesticide Residue Analysis had also stated that
the expression of analytical results on a “fat basis” was not advisable,
in view of the difficulties experienced in analysing certain samples.

The Meeting noted that, for most products, pesticide tolerances are
expressed on the basis of the whole product as it moves in commerce, and
it was agreed that this principle should be adhered to wherever possible.
Because residues from certain pesticides that are highly soluble in fat have
been shown to be partitioned in such a way that they pass almost completely
into the fatty tissue, being distributed evenly throughout the body fat,
it is sometimes more convenient and justifiable to express them in terms of
the fatty tissue content. This applies to DDT, lindane, dieldrin, and some
organophosphorus compounds. In the light of these considerations, the
following conclusions were reached.

Meat

It has long been an accepted practice to remove samples of fat from
carcasses and to determine and express residue levels in the fat. The
measurement of these levels is also a satisfactory means of determining
whether approved agricultural and animal husbandry practices have been



