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PESTICIDE RESIDUES IN FOOD
Report of the 1972 Joint FAG/WHO Meeting

The 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 20 to 28 November 1972. The Meeting was opened by
Mr F. Albani, Director of the Plant Production and Protection Division
of the Food and Agriculture Organization, on behalf of the Directors-
General of the Food and Agriculture Organization of the United Nations
and the World Health Organization. The FAO Working Party had already
met in Rome from 14 to 18 November.

Mr Albani drew attention to the great increase in public interest in resi-
dues in food during the 11 years since FAO and WHO experts first met
jointly to discuss the subject. Governments are also involved and in taking
their decisions they need appraisals of the true facts on aspects that are
sometimes controversial in nature. With UNDP funds, the two Agencies
are cooperating in assisting developing countries to supervise the use of
pesticides and to measure residues. Many countries now make use
of the recommendations of the Joint Meeting, and many more are plan-
ning to do so.

1. INTRODUCTION

This annual Joint Meeting was held in pursuance of the recommenda-
tion 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 Pesti-
cides in Agriculture, that studies be undertaken to evaluate possible hazards
to man arising from the occurrence of residues of pesticides in foods.

The reports of previous meetings contain information on acceptable
daily intakes (ADIs) established, the tolerances recommended, and the
methods of analysis suggested for the various pesticides considered. The
supporting documents 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 Sixth Session of the Codex Committee on
Pesticide Residues held from 16 to 23 October 1972.

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

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

5 _



6 PESTICIDE RESIDUES IN FOOD

(b) proposing pesticide residue limits and methods of analysis for their
determination.

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 of experts made recommendations
designed to initiate, stimulate, and coordinate necessary research.

2. GENERAL CONSIDERATIONS

2.1 Principles adopted

Like its predecessors, this Meeting took account of the principles
enumerated in the previous meetings and outlined in the report of the
1971 Joint FAO/WHO Meeting (FAO/WHO, 1972a). This and other
documents arising from the meetings of FAO/WHO on pesticide residues
are listed in the reference section (see p. 21).

2.2 Clarification of the term Temporary ADI”

Until 1966 the Joint Meeting of the FAO Committee on Pesticides in
Agriculture and the WO Expert Committee on Pesticide Residues recom-
mended ADIs that were defined (FAO/WHO 1965b) as:

The daily dosage of a chemical that, during an entire lifetime, appears to be without

appreciable risk on the basis of all the facts known at the time. ‘“ Without appreciable

risk *” is taken to mean the practical certainty that injury will not result even after a
lifetime of exposure.!

In 1966, the Joint Meeting adopted the concept of a temporary ADI
established by a WHO Scientific Group on Procedures for Investigating
Intentional and Unintentional Food Additives (WHO, 1967). The Scientific
Group had recommended that temporary ADIs be used as a basis for the
establishment of temporary tolerances only if the following specific condi-
tions were rigidly adhered to :

(1) Each chemical additive must be considered on its merits.

(2) The temporary ADI must be established only for a specific and
definite period, namely, 3-5 years.

(3) In setting a temporary ADI, the additional biochemical and toxico-
logical data required for the eventual establishment of an ADI must be

1 A slightly revised version of this definition was pubhshed in Wid Hith Org. techn.
* Rep. Ser., 1970, No. 458, Appendix IV.
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clearly stated. The additional requirements must be justified as being
essential for the protection of the consumer. ’

(4) A review of the original and new data must be carried out before
the expiration of the provisional period.

No alternatives or consequences were clearly specified in the event that
the requested information was not forthcoming.

The present Joint Meeting discussed the procedures to be adopted in
cases where temporary ADIs (and hence temporary tolerances) have been
established, with specific requirements set out in an effort to establish an
ADI, and where no data have been forthcoming before the specified date.
In the light of the 4 recommendations of the Scientific Group, this Meeting
decided that where a temporary ADI is established with requirements for
toxicological data before a certain date and where such data are not forth-
coming or are not being generated the temporary ADI (and hence the
temporary tolerances) must be withdrawn until such time as data are
available to allow reconsideration of the recommendations.

The Meeting emphasized that such a withdrawal of a temporary ADI
does not necessarily indicate a potential health hazard but only that
insufficient information is available at the time cof review to permit the
Meeting to state with reasonable certainty that there is no likelihood of
adverse effects on health resulting from ingestion over a prolonged period.
It is recognized that in some such cases there may be a need to inform
regulatory authorities about the residue levels to be expected in food items
when these pesticides are used in accordance with good agricultural practice.
Where this is felt to be necessary, these will be presented as “ guideline
levels ” in the report and monographs of the Joint Meeting. These figures
must not be confused with tolerances or temporary tolerances, which are
fully supported by ADIs or temporary ADIs.

The Meeting recognized that there is often a lack of adequate toxicologi-
cal data on pesticides for which no commercial company has exclusive
rights but that are readily available and currently used in many countries.
The Meeting endorsed the recommendation of the previous Committee
that urgent attention be given to the possibility that international orga-
nizations, governments, or interested parties provide support for the
research required in these cases.

2.3 Future work proposed for studies on cholinesterase-inhibiting compounds

The attention of the Meeting was drawn to recent work published in
Japan® suggesting that certain ophthalmological effects may have been

1 Imaizumi, K. & Atsumi, K. (1971) Ganka, 13, 717-724; Ishikawa, S. (1972)
Nippon Ganka Kiyo, 23, 569-583.
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induced by exposure to organophosphorus insecticides. Studies were also
reported in the USA ' on the modification of electroencephalographic
patterns in certain experimental animals following long-term exposure to
low levels of cholinesterase-inhibiting compounds. Insufficient information
was available to permit any conclusion to be reached on the relationship
of these studies to the toxicological assessment of cholinesterase-inhibiting
compounds. The Meeting felt, however, that attention should be drawn
to these possible effects in the hope that future work to determine their
significance will be forthcoming. :

The significance of potentiation studies was also considered. It was
recognized that data from acute potentiation studies on cholinesterase-
inhibiting insecticides are of little direct value in assessing the acceptable
daily intake for man. However, they are of value in assessing potential
hazards to persons applying insecticides. The Joint Meeting in 1967 noted
that no evidence of potentiation was detected when several acutely
synergistic pairs of compounds were administered in short-term tests on
experimental animals at low dietary levels. That meeting, however, sug-
gested that consideration be given to the usefulness of inhibition of
carboxylesterases (*“ aliesterases ™) as a criterion for assessing a no-effect level
of these compounds, which inhibit carboxylesterases at lower concentrations
than those that inhibit cholinesterases. Recent short-term feeding studies 2 3
have demonstrated that a large number of organophosphorus insecticides
are more potent inhibitors of liver and serum carboxylesterases than of
cholinesterases. Although there is strong evidence that inhibition of
carboxylesterases is a factor in the potentiation of the acute toxicity
of insecticides and other chemicals that depend upon these enzymes
for their detoxification, the physiological significance of carboxylesterase
inhibition is still unknown. The present Meeting noted that potenti-
ation of acute toxicity occurred when several of the compounds reviewed
were tested with other anticholinesterase insecticides. The Meeting was
of the opinion that it is desirable to investigate further the mecha-
nisms of these interactions and to determine the part played by carboxy-
lesterases. When further pairs of pesticides that potentiate one another
strongly in acute tests are evaluated, it would be desirable to determine,
with regard to both cholinesterase inhibition and other toxicological
parameters, whether this potentiation persists at low dietary levels (of
the order of the no-effect level of cholinesterase depression or multiples
of this).

1 Santolucito, J. A. & Morrison, G. (1971) Toxicol. appl. Pharmacol., 19, 147-154.

Z Su, M., Kinoshita, F. K., Frawley, J. P. & DuBois, K. P. (1971) Toxicol. appl.
Pharmacol., 20, 241-249.

8 Murphy, S. D. & Cheever, K. L. (1968) Arch. environm. Hith, 17, 749-758.
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2.4 DDT

Following the publication of a report! indicating that long-term
exposure of several generations of mice to DDT resulted in an increasing
incidence of tumours at various sites in later generations, the ADI of
DDT was changed to a “conditional ADI”* and lowered from 0.01 mg per kg
of body weight to 0.005 mg/kg by the Joint Meeting in 1969 (FAO/WHO,
1970a). Having reviewed an interim publication from the authors of the re-
port, the Joint Meeting in 1967 had already recommended that the TARC
initiate extensive testing of the possible carcinogenicity of DDT. Results of
these studies, carried out in parallel at the JARC laboratory in Lyon and the
National Institute for the Study and Therapy of Tumours in Milan, showed
that exposure of two strains of mice to the highest dose level of DDT used
(256 mg of DDT per kg of animal diet, equivalent to a daily intake of
37.5 mg per kg of body weight) resulted in an increased incidence of paren-
chymal liver cell tumours, some of which were malignant. At this high level
of exposure, the tumour incidence was increased in both sexes and there was
a significant shortening of the life span. At the Jowest dose level (2 mg
of DDT per kg of animal diet, equivalent to a daily intake of 0.3 mg per kg of
body weight) an increased incidence of liver tumours was observed in the
males of one strain only. Results from tests on these two strains of mice
did not confirm the occurrence of tumours at multiple sites, nor was there
any increase in incidence of tumours at any site from the first generation
to the second. The Meeting noted that the lowest dose tested in the mice
was more than 100 times the average dailv intake for man.

After examining the new information, the Meeting felt that it was not yet
in a position to evaluate the nature and implication of all the data available.
It considered, however, that the “conditional ADI* of 0.005 mg per kg of
body weight as defined and established at the 1969 Joint Meeting should
be maintained, and that this conditional ADI should be reconsidered
when further results from current and additional studies, in particular
comparative metabolic and epidemiological studies, become available.
Moreover, the Meeting recognized that there are particular circumstances
where the benefits to man arising from the proper use of DDT outweigh
the possible risk from exposure and, in this respect, agreed with the views
of the 1969 Joint Meeting.

2.5 Organomercury fungicides

Attention was drawn to the statement of the FAO/WHO Expert Com-
mittee on Food Additives (FAO/WHO, 1972d) that * the use of alkyl
or aryl mercury fungicides as seed-treating agents should be discouraged
and the Committee recommends that the use of mercury compounds in

1 Tarjén, R. & Kemény, T. (1969) Food Cosmet. Toxicol., T, 215-222.
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agriculture be reviewed, in the light of this report, by the FAO Working
Party of Experts on Pesticide Residues and the WHO Expert Committee
on Pesticide Residues . As the report was seen for the first time at the
meeting it was not possible to carry out a full review. However, the subject
was considered on the basis of the personal knowledge of the Experts
present and in the light of the discussion of the subject at previous Joint
Meetings.

As recorded in earlier monographs (FAO/WHO, 1967b and 1968b),
a wide range of organomercury compounds are used in agriculture. These
fall into three main classes : alkyl alkoxy-alkyl, and aryl compounds. In
1967, the main usage of these "compounds was for the treatment of cereal
and other seeds before sowing. Other applications included the treatment
of rice plants at early stages of growth and of fruit trees before flowering.
The latter have since become less frequent and at present seed dressings
are the only significant agricultural usage.

Although it was not possible at the present meeting to conduct a detailed
enquiry into the various reasons for treating seeds with fungicides or into
the efficacy of possible replacements, it is known that mercury dressings
are needed in certain situations and against particular plant diseases. Satis-
factory alternatives are not currently available. It is recognized that at
least a small proportion of the more volatile alkylmercury compounds are
needed in the formulation to obtain effective results from dressings. The
fungicidal activity of alkylmercury compounds is much greater than that
of arylmercury ones and treatment levels increase very considerably accord-
ing to whether alkylmercury, alkoxy-alkylmercury, or arylmercury com-
pounds are used.

The Meeting noted that organomercury fungicides, particularly the
alkylmercury compounds, have been implicated in incidents of poisoning,
including fatal poisoning in man. The most serious incidents have been
due to the consumption of treated seed accidentally or improperly diverted
from its intended use for sowing. Some evidence was also examined con-
cerning the extent to which seed dressings contribute to the amount of
mercury in the environment. Bearing in mind that arylmercury and other
forms of mercury can be transformed into alkylmercury (principally methyl-
mercury) compounds by certain organisms in nature, the evidence did not
clearly differentiate between the potential contributions of a _ylm Ercury
and alkylmercury compounds and that of naturally occurring inorganic
MeTCury.

However, it is clear that the amount of mercury used in agriculture
represents only a small proportion of the total released into the environ-
ment from all sources, e.g., in the USA, agricultural uses account for only
some 2% of the release of mercury.! The amount of mercury added to soil

1 Nobbs, C. L. (1972) Mercury use and social choice. OECD Report 84810, Paris.
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by seed dressings is usually small in comparison with the normal levels of
mercury in the soil. There is very little likelihood of mercury from treated
seeds finding its way into streams or other water, except as a result of gross
carelessness.

The Meeting confirmed the view of the 1967 Meeting (FAO/WHO,
1968b) that the uptake of mercury into crops from dressed seed was insig-
nificant as a potential source of food contamination. However, in view
of serious cases of human poisoning by mercury fungicides and the difficulty
of preventing dressed seed from being diverted for consumption by man
or animals, especially in certain countries, the Meeting recommended that
further study should be given to the question of replacing them, wherever
possible, by compounds less likely to produce such poisoning incidents.

2.6 Methods of pesticide residue analysis

Recognizing the need for guidance on methods of residue analysis, the
Meeting reaffirmed the view of the 1969 Joint Meeting (FAO/WHO, 1970a)
that an effort would be made to provide advice on the most suitable
methods for regulatory purposes in connexion with each compound. The
Meeting drew attention to the fact that methods that are adequate for the
determination of residues from supervised trials of known pesticides are
not necessarily satisfactory for regulatory purposes when samples with an
unknown history of pesticide treatment are being examined. A method
suitable for assessing whether a specified commodity complies with a
recommended tolerance for one pesticide is unlikely to indicate whether
that commodity also complies with limits for residues of other pesticides.

In view of variations in the analytical results due to experimental con-
ditions, the presence of other pesticides or their metabolites, or the presence
of other contaminating compounds of either natural or synthetic origin, it
is also impossible to specify any procedure that will always satisfactorily
determine a residue of a particular pesticide in any substrate. It is usually
necessary to adapt a generally acceptable procedure to the particular
circumstances involved, i.e., the reason for the analysis, the nature of the
sample, the nature of the residue, and the type of interference likely to be
met. In addition, some form of positive identification of the residue is
highly desirable, particularly if the tolerance appears to be exceeded.

The Pesticide Residue Analysis Commission of the Pesticides Section
of TUPAC has made several general recommendations to previous Joint
Meetings relating to the multiresidue methods of analysis available for
organochlorine (FAO/WHO, 1970a; FAO/WHO, 1971a), organophos-
phorus (FAO/WHO, 1971a), and fumigant (FAO/WHO, 1972a) com-
pounds, and also on procedures for organic and inorganic mercury com-
pounds (FAO/WHO, 1972a). The Meeting reaffirmed that these procedures
provide a sound basis for regulatory methods. It again stressed the impor-
tance of expertise and experience on the part of the residue analyst (FAO/
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WHO, 1970a). The section of the draft report of the Sixth Session of the
Codex Committee on Pesticide Residues (FAO/WHO, 1972¢) referring to
methods of residue analysis was also considered. The Meeting agreed with
the view expressed by the Codex Committee that when considering the
relative merits of several published methods preference be given to multi-
residue methods that have been subjected to collaborative check sample
procedures. When such collaborative procedures are lacking the best
methods available should be chosen.

2.7 Residue limits * at or about the limit of determination *’

Many approved uses for pesticides do not give rise to detectable residues
in food commodities at harvest or at any stage thereafter. - Such situations
represent the ideal of “ good agricultural practice ”. Examples of such
cases have come to the notice of the Joint Meeting in the past and reference
has been made in the corresponding monographs, but it has been usual
to assume that no recommendation for a residue limit was required and
generally none has been made. The absence of a recommendation can,
however, indicate either that no residue occurs or that the question has
never been considered by the Meetmg, and this distinction needs to be
made clear in the rep01t

Any reference to “nil ” or ““ zero ” (in respect to residues) is scientifi-
cally unsound and unenforceable ; inspecting authorities need to know how
close traces are to zero when determined by recommended methods. The
Meeting therefore decided to recommend residue limits  at or about the
limit of determination ” in those cases where data indicate that there is
little likelihood that significant residues would result from approved uses
of the specific pesticide concerned.

The magnitude of such limits depends upon the pesticide, the food, and
the method of determination. In certain instances it would be possible to
propose a somewhat lower figure than that recommended but the validity
of such low figures would often be questionable. At these low levels exper-
ience with the method and considerable care are required to eliminate
interference from a variety of artifacts and’ contaminants. The identity
of such traces is often difficult to prove.

Examples of tolerances recommended by the Meeting on this basis are
to be found in Annex 1 and in the corresponding monographs relating to :
bromophos, bromophos-ethyl, . carbophenothion, chlormequat, chlor-
pyrifos, dioxathion, diquat, ethion, fensulfothion, fentin compounds,
methidathion, monocrotophos, and paraquat.

2.8 C(lassification of residues in foods of animal origin

Uptake of pesticides by animals, leading to residues in animal products,
can occur following either direct application of the pesticide to the animal
or its housing or ingestion of feed carrying residues of pesticides. - In the
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first of these situations the application of the pesticide is deliberate and can
therefore be controlled by the farmer. Limits for residues in animal products
(meat, milk, eggs) following such treatments should therefore normally
be considered as tolerances, rather than as practical residue limits.

In recognition of the fact that residues in animal products can result
from residues in feed and that such animal feeds enter into commerce, the
Meeting felt it would be appropriate to consider data and to make recom-
mendations on residues in such animal feeds. The residues in the products
(meat, milk, eggs), resulting from the ingestion of feeds containing pesti-
cides, would be considered for tolerances or for practical residue limits.
These limits would be designated tolerances or practical residue limits,
depending upon whether or not it was known at the time of application of
the pesticide that the crop was to be fed to animals. For example, in the
following cases () and (b) would normally be considered as practical residues
limits, {¢) and (d) as tolerances.

(@) where unintentional residues (see definition FAO/WHO, 1970a,
Appendix IV) occur in animal feeds that have not themselves been treated
e.g., drift from other areas, carry over of pesticide persisting in the soil
from application to an earlier crop ;

(b) where waste such as skins, pulp, offal, stems, stubble, and trash
from crops grown primarily for human food may sometimes be fed to
animals ;

(c) where crops produced mainly for human food (e.g., cereal grains)
are also fed to animals ;

(d) where pesticides are applied to crops produced mainly for animal
feed (pasture, straw, forage, etc.).

The Meeting considered a number of examples of residues in meat, milk,
and eggs, resulting from the feeding of rations or the grazing of pasture
that had been treated with approved pesticides, and recommended appro-
priate tolerances. Generally these residue levels were low, even when the
animals only received rations treated with pesticide.

Examples of tolerances for residues in animal products may be found
in the recommendations for chlormequat, chlorobenzilate, diquat, fen-
sulfothion, methidathion, monocrotophos, and paraquat.

In many instances the feeding of treated plant products did not produce
a detectable residue in animal products and in these instances the limits
recommended are *“ at or about the limit of determination by the recom-
mended method ** (see section 2.7).

2.9 Response to requests for information

Over the past years it has become evident that certain compounds have
been readily available from many manufacturers, so that there is no single
manufacturer or organization that might provide a source of residue or
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toxicological information required by the Meeting. It is unlikely that any
single manufacturer would sponsor the additional studies or collect infor-
mation requested by the Meeting.

Manufacturers’ associations should be asked to solicit information from
their Members and to consider the possibility of a collaborative effort to
collect or generate the required data.

The Meeting acknowledged the assistance received from the Pesticides
Section of IUPAC in initiating and maintaining work to satisfy the require-
ments of the Joint Meeting for information on the nature of terminal
residues and on methods of analysis suitable for regulatory purposes. The
hope was expressed that a suitably qualified organization would take up
the task of collecting and collating the toxicological data required by the
Meecting on those compounds not sponsored by single manufacturers.

2.10 Procedure for determining tolerance level

The Meeting was informed of the difficulties arising in the Codex
Committee on Pesticide Residues and the Codex Alimentarius Commission
where a number of countries, while accepting the concept of good agri-
cultural practices in the use of pesticides, found it difficult to accept into
their legislation the numerical value of the tolerance necessary to accom-
modate the residues resulting from good agricultural practices in other
regions. The impression appears to have been created that the residue
limits recommended by the Joint Meeting are based on high figures that
occur in exceptional circumstances. In the light of these difficulties the
Meeting agreed to summarize the basic principles used by the Joint Meeting
in arriving at its decisions.

Data considered

. The Meeting considers published literature, government legislation sub-
missions from manufacturers, and reports on research from various sources,
including manufacturers, universities, and agricultural research stations.
Generally the bulk of the information comes from manufacturers as sub-
mitted to regulatory authorities. Information from government agencies
concerning permitted uses, results of residue surveys and analyses made
on commodities moving in commerce, and the need to use a particular
pesticide is valuable but rarely available.

Good agricultural practice

Only residue data from trials carried out in conformity with registered
or approved use patterns are employed as a basis for recommendations.
Attention is however paid to the effect on residue levels of the number
of applications, application rates, and the interval between final application
and harvest.
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The uses of any compound against a pest on a particular crop vary
considerably from region to region, owing to differences in ecology, climate,
and cultural practices. The residue levels at harvest consequently vary
over a range.

The Meeting considers the available information on agricultural prac-
tices and makes an effort to base recommendations only on normal condi-
tions in the regions where there is a need to use the pesticide. If, in the
opinion of the experts at the Meeting, the requirements of certain regions
justify multiple applications or applications shortly before harvest, con-
sideration is given to these needs. It would not be possible to recommend
significantly lower levels without seriously interfering with pest control
practices.

Withholding periods or pre-harvest intervals

The minimum interval permitted between the last application and harvest
varies considerably from country to country. This does not necessarily
mean that the residue level at harvest varies to the same degree. The
practice of the Joint Meeting is to select results reflecting the most generally
approved interval, unless there are special circumstances that indicate that
some other interval should be considered.

Nature and fate of residues

Considerable attention is paid to the question of metabolites, degrada-
tion products, and impurities that might appear as residues in plant or
animal products and the significance of each is considered. Where such
substances appear as significant residues at or after harvest, appropriate
mention is made in the recommendations.

‘Where available, data on disappearance during storage, processing, and
cooking, are considered and reference is made in the monographs. How-
ever, since it is necessary to base the proposals on levels to be found in
raw agricultural products, the tolerance levels normally recommended are
much higher than those of the residues actually present in the prepared
food eaten by the consumer.

To guide regulatory authorities in their examination of commodities
moving in trade at some stage later than harvest, information on the rate
of reduction during storage is provided, where this has been determined.

Likewise, information that indicates the location of the residue on or
in the commodity (on skin, shell, leaves, husks, or in fat, meat, juice,
pulp, etc.) is provided when available.

Exceptional conditions

Residue data resulting from an exceptional need to use high applica-
tion rates immediately before harvest are not generally used as a basis for
recommendations.
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3. EVALUATION OF DATA FOR ACCEPTABLE
DAILY INTAKES

3.1 Organophosphorus insecticides

Eight organophosphorus compounds were considered for the first time :
bromophos, bromophos-ethyl, carbophenothion, chlorpyrifos, fensulfo-
thion, methidathion, monocrotophos, and phosalone. The Meeting estab-
lished ADIs for chlorpyrifos, fensulfothion, monocrotophos, and phos-
alone, and temporary ADIs for the remainder.

Although the studies on bromphos were not up to present-day stand-
ards, the Meeting decided that the data were sufficient to permit recom-
mendation of a temporary ADI. The design of the experiment and the
low number of survivors in the Jong-term study in the rat raised doubts
about the validity of the carcinogenicity study.

A temporary ADI was also established for bromophos-ethyl. A no-
effect level for the cholinesterase-depressing activity of this compound was
established in the rat and the dog. However, a true no-effect level was not
demonstrated in the rat because urinary excretion of ascorbic and dehydro-
ascorbic acid increased following ingestion of the substance. The implica-
tion of these findings should be clarified.

Effects of carbophenothion on reproduction were observed in the rat,
but only at dosages known to cause maternal cholinesterase depression.
Although human tests indicate that man may be less sensitive than the rat
and the dog, the ADI was classified as temporary until the marked inter-
species difference observed following subacute exposure has been further
substantiated.

The ADI for methidathion was also classified as temporary, since the
Meeting was concerned about the signs of hepatic impairment that occurred
in a 2-year feeding study in the dog. Information was therefore required
on the nature of the liver lesions, and the nature and origin of a pigment
noted to be deposited in liver macrophages and hepatocytes. However,
information on other species, including man, was adequate.

Four organophosphorus insecticides—ethion, mevinphos, coumaphos,
and parathion-methyl—were re-evaluated. Considerable additional data were
available for ethion enabling the Meeting to increase the ADI established
by previous Joint Meetings (FAO/WHO 1968a). ’

On the basis of the additional data made available since the last review,
it was possible to establish an ADI for mevinphos. The temporary ADIs
were extended for coumaphos and parathion-methyl (see section 3.3).
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3.2 Bipyridilium herbicides

The additional information required by the 1970 Joint Meeting having
become available, it was possible to establish ADIs for the bipyridilium
herbicides diquat and paraquat.

Man appears to be more susceptible than most laboratory animals to
lung lesions following acute oral exposure to paraquat. The Meeting
recognized, however, that there is usually only a tenuous relationship
between the effects of acute and chronic exposure and therefore felt able
to recommend an ADI. Nevertheless, the Meeting requested WHO to
keep this compound under review and to try to obtain results of any further
toxicological investigations.

3.3 Coumaphos and parathion-methyl

The present Meeting noted that no new data have become available
on these two compounds, which are still extensively used. Since the 1966
Joint Meeting did not specify the action to be taken if the additional toxi-
cological data required to confirm a temporary ADI had not been received
within the stipulated time (see section 2.2), the present Meeting decided
to re-evaluate coumaphos and parathion-methyl on the basis of the data
on which the temporary ADIs were established. This resulted in a decision
to extend the present temporary ADI for both compounds for a further
3-year period. While this decision is at variance with present recom-
mendations (section 2.2) it was taken because the policy was not clearly
established prior to this Meeting.

3.4 Chloropropylate

In the case of chloropropylate, the Meeting was informed that interest
in this compound is negligible. Accordingly, in conformity with the state-
ment of the 1966 Joint Meeting and since no further toxicological data
had been presented, the temporary ADI was withdrawn.

3.5 Chlormequat

Chlormequat was evaluated by the Meeting for the first time. The
available data were such that an ADI was established.

3.6 Piperonyl butoxide and pyrethrins

Piperonyl butoxide and pyrethrins were re-evaluated in the light of
additional data presented to the Meeting. Although not all the data
required by the earlier Joint Meetings were available, the Meeting deter-
mined that sufficient information existed to permit the establishment of
ADIs for these compounds. It was noted that the further data required
by previous Joint Meetings were still desired.
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4. EVALUATION OF DATA FOR TOLERANCES
AND PRACTICAL RESIDUE LIMITS

4.1 Matters referred to the Joint Meeting by the Codex Committee on
Pesticide Residues

The draft report of the Sixth Session of the Codex Committee on
Pesticide Residues (FAO/WHO, 1972c) contains certain matters that were
referred to the Joint Meeting for clarification and advice, in particular
the questions raised in paragraphs 52, 124, and 142.

It was possible to review the following compounds in the light of new
data or to clarify questions from data filed with FAO : chlorobenzilate,
coumaphos, crufomate, dicofol, dioxathion, ethion, fenchlorphos, formo-
thion, and pyrethrins. The amendments, additions, or clarifications made
at this Meeting are given in Annex 1 to the present report and in the relevant
monographs (FAO/WHO, 1973b).

In the absence of adequate new data and while awaiting certain informa-
tion from government agencies, it was not possible to provide further
recommendations on: aldrin and dieldrin, azinphos-methyl, captafol,
captan, carbaryl, DDT, fenitrothion, folpet, heptachlor, or quintozene.

The question of dichlorvos residues on vegetables was reviewed, espec-
ially in the light of the information in the 1970 monograph and the know-
ledge that the use of trichlorfon had given rise to significant residues of
dichlorvos on vegetables. It was concluded that the recommendation made
in 1970 should not be changed.

In the case of phosphamidon, a specific analytical method suitable for
regulatory purposes is available and details are given in the monograph
of the 1969 meeting (FAO/WHO, 1970b). Reference to the bioassay
method was deleted from the table of recommendations in Annex 1 of the
1971 report (FAO/WHO, 1972b).

4.2 Pesticides reviewed in the light of new information

The following pesticides were reconsidered in the light of information
received since the previous meeting: azinphos-methyl, chlordane, chlor-
mequat, chlorobenzilate, chloropropylate, coumaphos, crufomate, dioxa-
thion, diquat, ethion, fenchlorphos, fentin compounds, paraquat, parathion-
methyl, phosphamidon, piperonyl butoxide, pyrethrins, and thiabendazole.
Certain additions, amendments, and/or clarifications appear in Annex 1
to this report and in the relevant monographs (FAO/WHO, 1973Db).
Annex 2 lists those items on which further information is still required or
desirable.
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4.3 Pesticides not previously considered for tolerances or practical residue
limits

Recommendations for tolerances and/or practical residue limits were
made for bromophos, bromophos-ethyl, carbophenothion, chlorpyrifos,
fensulfothion, methidathion, mevinphos, monocrotophos, and phosalone,
and these appear in Annex 1 to this report and in the relevant monographs
(FAO/WHO, 1973b).

A preliminary assessment of the data on residues resulting from the
use of benomyl on a range of food commodities was made. In view of
the fact that these residues are similar to residues of other compounds of
a similar nature and are likely to be confused with them, no recommenda-
tions were made at this stage. Further information is expected to be avail-
able for consideration at an early meeting, when other compounds giving
similar residues should also be covered.

4.4 Pesticides with ADIs but with only temporary tolerances

The Meeting considered the position of those compounds for which
ADIs had been established but for which only temporary tolerances had
been proposed. In this category chlorobenzilate, crufomate, dioxathion,
diquat, ethion, fenchlorphos, and phosphamidon were considered and the
temporary tolerances were converted into tolerances. In many instances,
additional recommendations were made, details of which appear in Annex 1
and in the corresponding monographs (FAO/WHO, 1973b).

Further consideration was also given to azinphos-methyl but the data
were not adequate to allow any changes to be made in the status of the
temporary tolerance.

5. FUTURE WORK

It was suggested that the following items be considered at future Joint
Meetings :

(@) The compounds included in Priority List VIII and recorded in order
of priority in the report of the Sixth Session of the Codex Committee on
Pesticide Residues (FAO/WHO, 1972¢); i.e., lindane, technical BHC
(including all isomers), camphechlor (FAO Specification AGP : CP/43,
Toxaphene), azinphos-ethyl, propoxur, demeton-methyl and related
products (e.g., thiometon), vamidothion, isopropyl 4,4"-dibrombenzilate
disulfoton, prometryn, and tetradifon (to be considered together with
tetrasul and chlorfensulphide).
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(b) Benomyl, consideration of which was deferred from the current
Meeting, should be considered together with thiophanate-methyl and
carbomethoxyaminobenzimidazole.

(¢) Compounds considered at previous meetings and scheduled for
re-evaluation in 1973, with the exception of those listed under (d), i.e.,
captafol, captan, carbaryl, hexachlorobenzene, folpet, and quintoxene.

(d) Dithiocarbamates and tricyclohexyl hydroxystannate? are listed for
re-evaluation in 1973, but the Meeting was aware that the results of investi-
gations essential to this re-evaluation would not be available in 1973.
It was recommended that evaluation of these compounds be postponed
until 1974.

(e) DDT, in the light of the evaluations already undertaken and the
changing patterns of use. A special effort should be made to collect and
collate information on current use patterns and on levels in foods. This
should be done with a view to making fresh recommendations for tolerances
or practical residue limits.

6. RECOMMENDATIONS

1. In the interests of public health and agriculture and in view of the
large number of pesticides that require evaluation or re-evaluation, it is
desirable that further Joint Meetings should continue to be convened
annually. It is recommended that the duration of each meeting should
be extended.

2. In certain instances, insufficient information was available in spite
of requests made at previous meetings. The situation is particularly acute
with pesticides for which only temporary ADIs have been established
(see section 2.2). It is therefore recommended that an effort be made to
solicit support for the required research from international organizations,
governments, and interested parties, including manufacturers’ associations.

3. In view of the occurrence of serious cases of human poisoning by
mercury fungicides and in view of the difficulty of preventing dressed seed
from being improperly or accidentally diverted for consumption by man
or animals, it is recommended that a meeting be convened to study the
possibility of replacing them by compounds less likely to produce such
poisoning incidents. '

4. It is recommended that a request be forwarded to all government
agencies and interested international organizations advising on the type

1 Previously listed as tricyclohexyltin hydroxide.
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of information required by the Joint Meeting. This should include informa-
tion on toxicity, use patterns. residues from supervised trials, fate of residues
after harvesting, and residue levels found in food commodities moving
in commerce.
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Annex 2

FURTHER WORK OR INFORMATION REQUIRED
(OR DESIRABLE)

If a compound has been considered at earlier meetings the requirements
listed below replace those stated in earlier reports.

AZINPHOS-METHYL

Required by 30 June 1973

1. Information on the nature of terminal residues in plants.

2. Further data on supervised trials in various areas, including the
currently recommended rates of application and preharvest intervals on
those crops for which insufficient information is available.

3. Data on disappearance of residues during storage and processing.

Desirable
1. Further data on- residue levels in food commodities moving in
commerce. ‘

2. Data on the possible carry-over of residues into wine as a result
of the treatment of grapes.

. BROMOPHOS

Required (before tolerances can be recommended)
1. Residue data from supervised trials for meat of domestic animals
other than sheep, poultry, eggs, and any fruit or vegetables not listed.

2. Further information on good agricultural practices for use on stored
grain and the effects of moisture and temperature on residues in stored grain.

Required by 30 June 1977

1. A study in dogs using animals of similar weight, age, and origin in
control and test groups, with particular attention to renal function and
- testicular pathology. The dosage levels should be set to demonstrate the
no-effect level.

2. An adequate study to assess carcinogenic potential of bromophos.
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Desirable

1. A study to determine dose levels causing no carboxylesterase
(aliesterase) activity depression.

BROMOPHOS-ETHYL

Required (before tolerances can be recommended)

1. Residue data from supervised trials on maize, rice and other cereals,
cotton, domestic animals other than cattle, and milk products.

Required by 30 June 1975

1. Further studies evaluating the significance of urinary excretion of
ascorbjc and dehydroascorbic acids and its relevance to man.

Desirable

1. A study to determine dose levels causing no carboxylesterase
(aliesterase) activity depression.

CARBOPHENOTHION

Required by 30 June 1976
I. Further studies to substantiate the marked species difference in
sensitivity to plasma cholinesterase depression.

2. An adequate reproduction study.

CHLORMEQUAT
Desirable
1. Information on other registered uses for chlormequat.

2. Further information on residues of chlormequat in raw agricultural
commodities from a number of different countries.

3. Information on chlormequat residues in commodities moving in
international trade.

CHLOROBENZILATE
Desirable

1. Data on the possible carry-over of residues into wine as a result
of the treatment of grapes.
2. Further data on the disappearance of residues in soils.

3. Further data on residues occurring from usage on tea.
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CHLORPYRIFOS
Required (before tolerances can be recommended)
1. Residue data from supervised trials for rape seed, cereal grains, and
any vegetables not listed.
Desirable

1. Further information on residues in milk and milk products arising
from the dipping of dairy cattle.

2. Elucidation of possible increased sensitivity to plasma cholinesterase
depression after withdrawal from an initial dose regime.

COUMAPHOS

Required by 30 June 1975

1. Short-term studies (including histopathology) on the toxicologically
significant metabolites.

2. A study examining the effect on blood coagulation.

Desirable

1. Investigations relating to the observation of lens opacities in rats.

CRUFOMATE

Required (if tolerance is to be recommended)

1. Data on residues in milk products and partition into milk fat.

Desirable

1. Further information on residues in milk from treated animals using
modern gas chromatographic methods of analysis.

DIQUAT
Desirable

1. If treated cereals are to be used for human consumption, further
data will be required on residues occurring in barley, wheat, rye, and
oats and their products (flour, bread, beer, etc.).

2. Further studies on the mechanism of cataractogenic activity.

3. Identification of the toxicologically active substance (i.e., parent
compound or metabolite).
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ETHION
Desirable

1. Determination of the metabolic fate in animals.

FENSULFOTHION
Desirable

1. Teratogenicity studies at higher dose levels.

2. Studies on human exposure.

METHIDATHION

Required by 30 June 1975
1. A study to elucidate the formation of pigment and the nature of

the liver lesions that lead to increased serum transaminase levels in dogs.

Desirable

1. Further information on the fate of residues in storage and processing.

2. Metabolic studies in man to determine comparative degradation in
man and other species.

3. A study to determine dose levels causing no carboxylesterase
(aliesterase) activity depression.

MONOCROTOPHOS
Desirable

1. Studies on human exposure.

2. Information on incidence of residues in apples and pears.

PARAQUAT
Desirable
1. Detailed comparative toxicity and metabolism studies in order to

elucidate the reason for the comparatively high sensitivity of man to this
compound.

2. Comparative studies on the relationship between lung concentration
and toxicity.
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PARATHION-METHYL

Required by 30 June 1975
1. Oral studies on teratogenesis and on reproduction in species appro-
priate to such tests.

2. Data on supervised trials in various areas, including the currently
recommended rates of application and preharvest intervals on those crops
for which insufficient information is available.

3. Data on residues in food commodities moving in commerce.

Desirable

1. A 2-year feeding study in a mammalian species.

PHOSALONE
Desirable
1. Effect on food storage and processing on residues.

2. Data on residues occurring in food commodities moving in com-
merce.

3. Nature and concentration of impurities in the technical product.

4. Information on the use pattern of phosalone against ectoparasites
of domestic animals and data on residues in animal products resulting
from this use.

5. Studies on human exposure.

6. A study to determine dose levels causing no carboxylesterase
(aliesterase) activity depression.

PIPERONYL BUTOXIDE

Required by 30 June 1975

1. Further data on residues in dried fish from supervised trials and
from commercial usage.

Desirable

1. Studies on the effect of piperonyl butoxide on the liver of dogs.!
2. Effects on reproduction in at least one more species. ‘

1 For details see Wid Hith Org. techn. Rep. Ser., 1967, No. 348.
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PYRETHRINS

Required by 30 June 1975

1. Further data on residues in dried fish from supervised trials and
from commercial usage.

Desirable

1. Toxicity studies in a nonrodent mammalian species with special
emphasis on the effects on the liver.
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