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1. INTRODUCTIONR

1.1 Objectives

The Joint FAO/WHO Food Contamination Monitoring Programme (JFCMP) has been developed
in response to a recommendation of the Unfited Nations Conference on the Human Environment
held in Stockholm in 1972, resolutions from the World Health Aggeambly conceraing problems of
the human environment, and recommendations of the FAQ Conference concerning the assessment
and ecological management of resources for food and agriculture. The Programme is supported
by the United Nations Environment Programme (UNEP) and comes within the framework of the
Global Environment Menitoring System (GEMS). The msin objectives of the Joint FAO/WHO Food
Contamination Monitoring Programme or GEMS/Food can be summarized as follows:

(a) to cooperate with governments of countries wishing to initiate or strengthen food
contamination monitotring programmes; in order to gupport the national services
responsible for the control and prevention of food contamination;

(b) to collect selected data, generated in national moniroring progranmes, on the levels
of chemical contaminants in individual foods and in the diet, to evaluare thece data,
and to produce and disseminate summaries and reviews of trends and patterans of food
contamination; '

(c) to obtain estimates of the dietary intake of certaln chemical contaminants, with a
view to combining these data with those on the intzke of the same contaminant from
other sources (e.g., air} thus enabling the total exposure to be estimated;

(d) to provide the relevant committees of the Joint FAO/WHO Codex Alimentarius Commission
with informatlion on levels of contaminants in food in counnection with the
aegtablishment of Codex standards,

1.2 Project implementation

The development of the food contamination monitoring programme has progressed through
various stages since an expert consultation was held in 1974 to advise on priorities
councerning contaminants and foods to be monitored, and methods of sampling and analysis
(FAO/WHO, 1974). Since 1977, FAO/WHO have invited 31 countries to participate in the
Programme (Annex 1}, It is antiecipatd that additional countries will join the Programma
within the next few years.

1,2.1 Guidelines

Ona of the objectives of the Programme is to cooperate with goveroments wishing to
establish or strengthen food contamination monitoring programmes. To this end, guidelines on
thia subject have been prepared (in English, Freach and Spanish) and distributed (FAO/WHO,
1979a).

In addition, Guidelines for the study of Dietary Intakes of Chemical Contaminants have
been issued more recently (FAQO/WHQ, 1985a). These Guidelines are designed to help national
authorities ensure that toxic chemicals, such as pesticides, heavy merals, polychlorinated
biphenyls, aflatoxins, and other contaminants, are not present in food at levels that may
adversaly affect the health of consumers.

To ascertain whether a consumer is at risk or not, it is necessary to estimare the
actual dietary intake of a contaminant for comparison with acceptable daily intakes (ADIs) or
provisicnal tolerable weekly intakes (PTWIs). Estimation of actual intake of food and drink
by samples of the population is thus indispensable for risk assessment.

Three practical approaches to carrying out dietary intake studies are deseribed:
- Total diet (market-basket) studies

- selective studies of individual foodstuffs
- duplicate portion studies.
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The strengtha and limitations of each approach are indicated,

1.2.2 Analytical quality assurance

From the start, the importance of establishing and stremthening analytical qualicy
agsurance for institutions participating in GEMS/Food has bean recognized. Analytical
quality assurance studies were Iniriated in 1980. The activities of the most recent studies
carried out in 1934-83 and the chief conclusions reached are discussed in paragraph 2.4,

1.2.3 Data collection, processing and storage

Ingtitutions participating in the Programme have submitted selected data on levels of
gpecific chemical contaminants in individual food commodities and in foods/food composites
representing the whole of the diet., These data are checked, coded for electronie processing
and stored in a computer located at WHO Genava,

1.3 Comparigon of monitoring data with maximum residue
limits, maximum contaminant levels, acceptable daily
intakes or provisional tolerable intakes

In this report, monitoring data on levels of contaminants in foods are compared with
Codex maximum limits for pesticide residues, extraneous residue limits or with maximum
contaminant levels,

A maximom residue limit (MRL) is the maximum concentration of a pesticide reaidue
resulting from the use of a pastiecide according to good agriculture practice directly or
indirectly for the production and/er protection of the commodity for which the limit is
recommended., The mamimum residue limit 1s expressed in milligrams of the residue per
kilogram of the commodity (FAQ/WHO, 1976). An extraneous residue 1limit (ERL) s, for a
particular commoditry, the maximum roxicologically acceptable concentration of a residue
unavoidably arising from gources other than the use of a pesticlde direetly or indirectly for
the production of that commodity (FAQ/WHD, 1978).

The MRLs recommended by the Joint FAO/WHO Maeting on Pestlicide Residues (IMPR) are
then considered by the Codex Committee on Pesticide Residuez (CCPR), a subsidiary body of the
Codex Alimentarius Commlssfen. One of its main functione 1s to establich, on the basis of
the recommendations of the JMPR, international MRLs for pesticide residues in gpecific food
items or inm groups of food (FAQ/WHO, 1983 a). The COPR aleo establishes limits for
environmental and industrial contaminants showing chemical or other similarity to pesticides
(e.g. polychlorinated biphenyls).

The Codex Committee on Food Additives (CCFA) has responsibility within the Codex
system for endovrsement or establishment of permitted maximum levels for contaminants in
gspecific Codex commodities. In general, Codex Commodity Committees propose draft maximum
contaminant levels (MCL)} based on conzideration of contaminant levels attainable by the
member nations and promotion of public health, The CCFA endorses contamlnant maximum levels
based on a thorough evaluation of contaminant intake from specific commodity and the total
dietary exposure to this contaminant in relatiom to the Joint FAO/WHO Expert Committee on
Food Additives (JECPA) tolerable intakes (FAO/WHO, 1934 a),

Whenever pogsible, monitoring data from dietary intake studies are compared with
acceptable daily intake figures (ADIs) recommended by the JMPR or provisional tolerable
weekly intake (PTWIs) figures recommended by JECFA. The acceptable daily intake of a
chemical ia the daily intake which, during an entire lifetime, appears to be without
appreciable risk on the basia of all the known facts at the time, It is expressed in
millligrams of the chemical per kilogram of body weight. For this purpose, "without
appreciable risk” is taken to mean the practical certainty that injury will nor result even
after a lifetiwe of exposure (FAO/WHO, 1975), The IJMPR has established ADIs for a number of
pesticides used in food production. Similarly JECFA has establiched ADIz for food
additives., Since 1972, thiz Committes has also evaluated several food contaminants such as
cadmivm and lead and allocated PTWIs rather than ADT to emphasize amoug other things the
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tentative pature of the evaluatfon and the permissible rather than the acceptable levels of
intakes of these enviroumental contaminants (FAQ/WHO, 1976).

2. SCOPE OF DATA INCLUDED IN THE PRESENT REFORT

2.1 General comments

Summary reports on the 1971-1979 monitoring data submitted by the Collaboraring
Centres have heen issued (FAO/WHO, 1979b, 1981). These data have been assessed and a report
fssued (FAQ/WHO, 1982), This 1982 asgesgment report will be referred to as the "previous
report” in the discussion that follows,

All of the 1980-1983 monitoriog data submitted to FAQ/WHO are available in two summary
reports (FAQ/WHO, 1983b, 1986) which present these data by country, contaminant and food
commodity. During the 19830-1983 period, a total of 3135 separate data forms have been
submitted, giving the levels of selected contaminants in 396 different foods.

This agssessment report on the 1980-1983 data does not present all the information in
detail, but rather devotes itself to data which are most relevant to the objectives of the
Programme by considering those foods or geographlcal area where higher levels of a
contaminant were found and polanting out any trends which exist. Especially in the
congideration of trends, the data from the previocus report are utilized where necessary. All
data received so far on dietary intakes of contaminants, including potential intakes from
human milk are also evaluated. An assessment is made of the implications of the findiangs
with regcpect to FAQ/WHO) aceeptable or tolerable dietary intakes and to recommended linits in
foods, If it f5 necessary to consult in more detail the data which have been collected,
reference should be made to the summary reports of data which have baen issued (FAO/WHO,
1981; 1983b; 1930).

2.2 Data requested for 1980-1983

During the 1980-83 perjied, twenty two countries were partlcipating in GEM3/Food., The
data requested on levels of certain contaminants In 2 variety of foods and diet are shown in
Annex 2. Data reporting forms for contaminant levels in individual foods and diet are shown
in Apnexes 3 and 4 respectively,

2.3 Validity and comparability of data

Institutions submitting data are asked to state, in general terms, the reliahiliry of
thelr analytical results. In some, but not all of the countries, the institution indicated
that studies to validate the performance of an analytical method were carried out and/or
check samples such as the U.5. National Bureau of Standards reference materials were used to
evaluate the validity of the data. 1In a few cases, the quality of the analytical results was
checkad by participation in international collaborative studies. Some laboratories
contributing data to the programme do not routinely conduct a quality contrel programme as a
part of their analytical activities, but data were not rejected for this reason.

The limits of detection reported for the same contaminant in a given food may vary
from country to country. Consequently, the fact that the levels of a4 contaminant ate below
the limit of detection in one country does not necessarily mean that they are lower than in
another country in which the contaminant has been detected.

Another complicating fFactor concerning comparability of the data is the fact that the
data in some cases are reported to be representative of a part of a2 country while other data
are raeported to be rvepresentative of the whole country, yet no criteria were established to
judge whether the data are representative or not. It should also be kept in wmind that in
some ¢agses the number of samples snalyzed is small and cousiderable caution must be used in
assessing these results.

Taking these factors into account, 1t is quite apparent that considerable judgemeat
must be employed in drawing conclusions concerning differences or trends in levels of
contaminants in foods, especially when making comparisons between countries,
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Finally, only infereuces can be drawn concerning the possible global levels and trends
of food contamination from a given contaminant, because results have been reported from
relatively few countries, some of whom have submitted only sparse data. Especially, it
should be kept in mind that few data are available from developing countries.

2.4 Analytical quality assurance srudies

Analytical qualicy assurance (AQA) studies have been carvied out as part of GEMS/Food
since 1980 for three groups of contaminants — lead and cadmium: organochlorine pesticides and
PCBs; and aflatroxins. The results of the 1980 studies demonstrated the need for cousiderable
ilmprovement of the quality of the data from some of the lahboratories participating in tha AQA
atudies. These studies have continued on a regular basis since thar time,

The most recent studies (FAQ/WHO, 1983 b) have involved samples submitted to
participating laborateries hy the followlng organizations:

- Lead and cadmium: Food Science Laboratory, Ministry of Agriculture, Fisheries and
Food (MAFF)}, Worwich, United Kingdom;

= Qrganochlorine pesticides and PCBs: National Food Administration (NFA), Uppsala,
Sweden;

- Aflatoxins: International Agency for Research on Cancer (TARC), Lyons, France.

Becauze of the unacceptably high variations obtained in past studies, the organizers
of the lead and cadmium studies at MAFF conducted their 1984 studies in three stages of
increasing complexity: analyses of simple solutions, of salt solutions and of dried foods
suceesgively, Difflcultiezs were encountered by some of rhe participating laboratorfes in tha
first two stages. Ultimactely, 45 of the 58 laboratories from 20 countriesg reported on all
three stages.

The coordinating laboratory for these lead and cadmium studies concluded that "The
vacriation associated with the analyses of dried kale and liver, as conducted by 80% of
AQA-IIT participants completing all three stages was unacceptably high...a coefficient of
variation (CV) of 23% was obtained for dried kale with 3.9 mg lead/kg.” They further noted
that "As wmany as 25% of the participants in the Stage 1 analysis of simple solutions had some
form of difficulty and the CVs of those not excluded as outliers, were still excessively high
in relation to the relative simplicity of the analvsis.”

The samples submitted by NFA consisted of butterfat and soy bean oil, some of which
were spiked with mixtures of DDT components, hezachlotocyclohexane (HCH), hexachlorobeénzene
(HCB) and PCBs. Thirty nine laboratories from 16 countries submitted regults, After receipt
of the resulta from the participating laboratories, the following conclusions were drawn:

"As in the previous two AQA srudieg, the regults of the present exercise show that there are
great differences in the capabilitles to analysze for organcchlerine compounds among the 39
particlpating laboratories., This is evident not only from the results on the aspiked samples
but alse from the wide range of the limits of determination for the unspiked samples,.. It
must be noted that the spike concentrations were chosen to reflect the Codex Maximum Residue
Limits which arve higher than levels normally found in samples from developed countries. Yet
for each compound studied, generally between 20 — 30 results could be considered acceptable
using the criteria gelected. The results for PCBs especlally, were poorer than for the other
organochlorine compounds studied. The results considered after elimination of outliers were,
on the other hand, in good agreement with the spike concentrations...”

TARC submitted samplez of maize and groundnuts containing aflatoxins By, By, G
and Gy, and of lyophilized milk containing aflatoxin M; to 30 laboratories representing
18 countries participating in the Food Contamination Monitoving (FCM) Programme. The resules
of the analyses of these samples were included with those obtained by laboratories
participating in the larger Aflatoxin Check Sample Survey Programme already being carried out
by TARC. It was coneludad that "in general, the results of the FCM laboratories compare well
with those of the overall Mycotoxin Check Sample Programme. Precisiom, as expressed by 3
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coefficient of variation, ranges from 35% to about #0%, probably quite normal for analysis of
gamples at this concentration range.”

The coordinating laboratories concluded that it was necessary for the participating
laboratories to carry out internal and external analytical quality assurance programmes to
ensure the validity of data submitted to the FAO/WHO Food Contamination Monitoriug
Programme. To this end, they all agreed that it was important for more GEMS/Food
laboratories to participate in these AQA studies.

3. ASSESBMENT OF DATA SUBMITTED ON LEVELS OF CONTAMINANTS IN INDIVIDUAL FOODS

3.1 Organochlorine compound

Most laboratories determined organcchlorine compounds by similar methods based on
gas=liquid chromatography. In wmost countries, some kind of intra-or inter-laboratory
analytical quality assurance (AQA) was carried aut.

Beginning in the early 1970's, countries introduced restrictions or a ban on the use
of many of the organochlorine pesticides. Even though they are still used to a limited
extent for agriculture, vector control and forestry in gome countries, most of organochlorine
pesticide residues in food reported so far in this Programme arise from their presence in the
environment resulting from past usage.

Because of their stability and fat solubllity, organochlorine pesticides and/or their
metabolites tend to accumulate in fatty tissues, and are thus now found primarily in foods of
animal origin (meat, milk, eggs, fish, and animals fats and 0ils) in countries where their
use is restricted,

3.1.1 DPT complex (p,p'-DDT;0,p"'-DDT;p,p'-TDE (DDD) and p,p'-BDE)

3.1.1.1 Uses and limits

The insecticide DDT was introduced in the 1940's and was used on a very large scale
during the following two decades, in public health programmes to control vector borne
diseases such as malaria, yellow fever and sleeping sickness, and in agriculture and
forestry. A number of developed countries have now restricted or banned the use of DDT
except when it is needed for the protection of health. However, DDT is still used
extensively for both agriculture and vector control in some tropical countries. If DDT were
not used, vast populations would again be condemned to the ravages of endemic and epidemic
malaria. Substitution of malathion or propoxur for DDT would increase the cost of malaria
contral by approximately 3.4 or 8.5 fold, regpectively and these increases could not be
supported by some countries without decreasing the coverage of their control programmes (WHO,
197%a),

The roxicity of DDT and its derivatives has been reviewed by various expart bodies
(IARC, 1974; WHO, 1979a). A waximum API of 0.02 mg/kg body weight has been established for
the DDT complex by JMPR (FAO/WHO, 1985¢). The ma jor portion of the DDT complex in foods of
animal origin is p,p'-DDE, the primary metabolite of p,p'-bDT.

MRL's established under the Joint FAQ/WHO Food Standards Programme for DDT are given
in Codex Alimeutarius Volume XIII (FAO/WHO, 1983a).

3.,1.1.2 Levels and trends

Data on levels of the DDT complex in the food categories indicated were submirred by
the following countries:
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Mear,
Other Animal Veg,,
Dairy Human Fats, Graing,
Milk Prod, Millk Vag.D4ils Eggs Fich Fruit
Australia W W %) ) W W
Austria W W
Brazil P P P £
Canada W,P P W
China P P P
Deanmark W W W W P
Egypl W,P W P
FRG W,P WP W
Guatemala P
Hungaty W
Japan W P W W,P WP
Netherlands W W
New Zealand W W
Sweden W
Thailand W W
UK W %) . P W W,P
USA W W W W W W,P

W: Whole country
P: Part of country
Milk and othar dairy products

Median and 90th percentile levels of DDT in milk were well below the ERL of 1,250
ug/kg on a fat basis or 50 ug/kg on an "as iz" basiz established by the Joint FAQ/WHO Food
Standards Programme. The declines in levels noted for Japan, the Netherlands and Canada in
the previous report were maintained in 1980-83, Relatively high %0th percentile levels were
reported in milk fat in New Zealand in 1983 (750 ug/kg of p,p"-DDE when converted from "as
13" to fat basis) and for some parts of the Federal Republic of Germany in 1982 (392 ug/kg),
Rrazil in 1983 (200 ug/kg), and Fgypt im 1980 (320 ug/kg). However, these are not
necessarlly representative of the whole of these countries.

The levels reported for the DOT complex in such dairy products as butter, bhutter oil,
cheegse, ice cream and dried milk are generally consistent with the low levels reported for
whole milk,

Human mllk

Data on levels of BDT complex in human milk, "as iz" basis, are shown in Figure 1,
which also deplcts the data for the last year covered by the previous report for the
countries concerned. The levels from Denmark and the Federal Republic of Germany which were
expressed on a fat basis, have been multiplied by a factor of 0.036 to convert them to an “as
18" basis, This factor was used for data from the Federal Republic of Germany in the
previous report.

Data from Guatemala refer to samples representative of parts of the country, and
therefore a direct comparison cannot be made with the data discussed in the previcus report,
However, the levels reported for 1979 and 1983 were appreciably lower than those reported for
1974. FEven so, the median and 90th percentile levels are both higher than the ERL of 30
ug/kg in cow's wmilk, "as 1is" basis, The 1979 data Indicare that the levels were lower in
samples from a rural area than from Guatemala City. The 1983 samples were obtained from a
low economic group in a cotton—growing area on the southern coast.

The lower 1979 levels in Japan were maintained In 1980-83. Dataz submitted by the USA
indicate a decline in the DDT complex levels between 1975 (the last year previously reported)
and 1979. Levels in the United Kingdom ware abour the same as those from Japan, and lower
than the USA levela, However, the levels in Japan, the United Kingdom and the USA were still
appreciably higher than those reported by these countries for the DDT complex in cow's milk,
and the 90th percentile levels are highet than the ERL. Similar levels were reported by
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FIG. 1 DDT IN HUMAN MILK
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Denmark and the Federal Republic of Germany. The 1982 and 1983 levels in the Federal
Republic of Germany are similar to those for 1979,

Meat, animal fats, and vepgetable oil

The median and ?0th percentile levels for the DDT complex in cattle, hen and pork fats
were generally low. However, a median level of 1500 ug/kg and a 90th percentile levels of
4700 ug/kg were reported by the United Kingdom for imported pork fat in 1983. The levels
were ohtained in one part of the eountry and thus were probably not representative of {mports
for the entire country. The ERL established by the Joint FAQ/WHO Pood Standards Programme is
5,000 ug/kg for the DDT complex in animal fats. The median levels of the DDT complex in
various vegetable olils in the reporting countries were at of below the limit of detectien (10
ug/kg).

EEES

The median and 90th percentile levels for the DDT complex in eggs were well below the
ERL of 500 ug/kg. The 1978-79 levels showing a downtrend for tha DDT complex in eggs (noted
in the previous raport) were maintained during 1930-1983,

Fish

The medlan and 20th percentile levels of the DDT complex in & variety of fresh and
canned finfish and crustacea were generally below 100 ug/kg. The decline achieved in median
levels In fish in Japan and the USA described in the previous report, were maintained in
1980-83. However, the 90th percentile levels reported by the USA for demestic fiafish varied
from 220 to 570 ug/ksg, By contrast, the 90th percentile levels In imported fish in the U3A
were well below 100 ug/kg.

Data reported by Demmark showed that the %0th percentile levels for the DDT complex In
cod liver (around 3,000 ug/kg) were much higher than in the edible portion (=20 ug/kg).
Liver of certain fish, because of its high fat content, may coutain substantially higher
concentrations of DDT, PCBs ete. than the muscle of the same fish and thus i1s a sensitive
indicator of contamination trends.

No 1limit hags been established by FAO/WHO for the DDT complex in fish. The USA has an
action level of 5,000 ug/kg for this pesticide in fish.

Vegetables, grains, fruit

The median and 90th percentile levels of the DDT complex in a varlety of fresh
vegetables and fruit wers genarally below 100 ug/kg. However, the median and 90th percentile
levels reported hy Egypt in lettuce from one part of the gountry in 1980 were 2300 and 2700
ug/kg respectively. Australia reported a 90th percentile lavel of 240 ug/kg in tomatoes in
1980. For comparison, the MRL for the DDT complex in vegetables and frult is 1,000 ug/kg.

Data submitted for the DOT complex in a variety of grains and cereal products showed
that all 90th percentile levels were at or below 40 ug/kg in comparison to an ERL of 100
ug/kg for the DDT complex in cereal grains.

3.1.1.3% Assessment of monitoring data

With the exception of the levels of DDT cowmplex in lettuce from one part of Egypt,
none of the median eor 90th percentile levels submitted during this reporting perfod were
above the Codex residue limits. A comparatively high 90th percentile level of the DDT
complex in tomatoes was reported in Australia. The participating countries submirted very
few data ¢n the DDT complex in raw commodities, Thus, it is difficult to assess the
possibilities for DDT contamination of these products, especlally in developing countries
where it 1s or has been used morve extensively.

Levels of DDT complex in human milk continue to be appreciably higher than in cow's
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milk. The 20th pexcentile levels for DDT in human wilk from a1l reporting countries was
above the Codex limit for DDT in cow's milk, The levels reported by Guatemala were lawer
than those reported previously, but both the median and 90th percentile levels were
appreciably above the Codex limict,

Levels of DDT and other chlorinated pesticides in human milk should be monitored more
frequently and by more countries, There is also 2 need to identify the sources of
contzmination and to evaluate the possible health implications of the elevated levels found.

3.1.2 Hexachlorocyclohexane (HCH)

3.1.,2.1 Uses and limits

Tgchnical grade hexachlorocyelohexane (HCH), or benzene hexachloride (BHC), comsists
of a mixture of isomers, alpha—,beta-, gamma- and delta. The only known use of technical
grade HCH is as an Insecticide, but lts use has been banned or severely restricted in many
countries (IARC, 1979). No FAO/WHO acceptable dally intake or residue limits have baen
established for the technieal product. Howaver, residue limits and an ADI have been
established for the gamma~isomer (lindane). Since 1982 data have been submitted separately
under this Programme on the gamma-isomer and will be discussed in paragraph 3.1.3.

3. 1.2.2 Levels and trends

Data have been submittred for total HCH isomers in various food categories by the
following countriss:

Other Meat, Veg.,
Dairy Human Animal Grains,
Country Milk Prod. Milk Fats Eggs Fish Fruic
Austria W W
Brazil P 3 P
Canada W,P P W
China p P P
Denmark W W W W P
Egypt W, F Ww,P
FRG W,E W,FP 1)
Guaremala P W
Hungary W
Japan W W W,F w,P
Netherlands W W
Thailand F W
B.K. W W P W P
USA W W W W W W

W: whale country
P: part country
Milk and other dairy products

The data reported by participating countries on levels of total HCH isomers in milk
are shown in Figure 2., Levels for this contaminant in milk in Japan, Netherlands, Canadsa and
the USA were presented in the previous report. The decline in levels in Japan noted at that
time continued, with a further slight downtrend since 1979 (the last year raported
previcusly). The levels of total HCH isomers in milk in the Netherlands were approximately
the same in 1980 and 1981 as in 1979, Levels below or near the limit of detection 10 ug/kg
for Canada and 25 ug/kg for the USA, were agaln reported.

Data from the United Kingdom for 1980 and 1981 were expressed on an "ss is" basis and
were couverted ta a2 fat basis on the assumption that the milk contained 4% fat. As can be
seen, the median and 90th percentile levels are below or near the 1init of detection. The
levels for the Federal Republic of Germany represent the sum of the data reported separately
on the sum of alpha—and beta-HCH and on gamma-HCH in pasteurized milk, These data Iindicate
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FIG. 2 TOTAL HCH ISOMERS IN MILK FAT
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the concentrations are at the same geneval level as those in Japan. The levels in raw milk
in the Federal Republic of Germany in 1980 and 1981 were slightly higher than in pasteurized
milk,

Data submitted by Brazil, China and Egypt are representative of only part of the
country. The levels obtained in these countries are higher than these in other countriss and
probably reflect more recent usage of HCH. The levels in the fat of pasteurized milk from
part of Brazil (around 300 ug/kg) are similar to those noted in the previous report for
cream, but it is not known whether the samples were collected from the same part of Brazil.
In Egypt, higher levels were obtained in the domestic milk {(median level, 180 ug/kg) in 1980,
as compared to imported milk (60 ug/kg).

Data submitted on levels of HCH in other daivy products included data on dried whele
milk, butter, butter oil and cheese. The data reflect the same general levels as in milk,
As with milk, higher levels were obtained in Egypt in 1980 for domestic butter oil (median
level 200 ug/kg) as compared to the imported product (median level, 30 ug/kg).

Human milk

The data submitted by Denmark, the Federal Republic of Germany, Guatemala, Japan, USA
and the United Kingdom on total HCH izomers in milk are shown in Figure 3. The decline in
levels of total HCH in human milk in Japan during 1971-1979 was maintained with a slight
overall decrease in levels from 1979 to 1983, Data submitted by Japan indicate that beta-HCH
constitutes the major portion of total HCH in hyman milk, with only small amounts of the

alpha, gamma and delta—-isomers present, As in the case of milk, the data from the Federsl
Republic of Germany represent the sum of alpha and beta isomers plus the gamma isomer. A
decrease from 1979 to 1983 is noted. About the same total HCH levels were obtained in
Guatemala as in the Federal Republic of Germany, Levels of total HCH in human wmilk reported
by Guatemala for 1979 was from part of the country, as was the case in 1971. Similar levels
ware obtained in both these years, Information furnished ia 1979 indicated that the levels
are lower in gamples from a rural area than in those from Guatemala city,

The median levels reported by the USA in 1975 and 1979 were around the detection
limit. Similar levels were obtained in Denmark and the United Kingdom.

Animal fats, meats

Data were submitted by the participating countries on cattle, her and pork fats, beef,
mubton and pork,

Generally, the levels in fats were around or slightly above the detection limits (5-25
ug/kg)., As in the case of the DDT complex, the United Kingdom reported very high lavels of
total HCH in iwported pork fat (median level, 1700 ug/kg and 90th percentile lavel, 6000
uz/kg), Also, relatively hiph levels (median, 60 ug/kg and 90th percentile, 255 ug/kg) were
obtained in domestic hen fat from part of the country.

In genaral, comparatively low levels of total HCH were obtalned in meat products, with
the highest levels being in mutton from part of China.

Eges

The median and 90th percentile levels reported by the participating countries were
generally near or slightly above the detection limits,

Fish

Information was furnished on levels of total HCH in fresh and canned fianfish and
crustacea, The data submirted for 1980-1983 showed that the levels of total HCH were
generally around or slightly above the limit of detection (1 to 10 ug/kg)d. As with DDT,
levels were much higher in cod liver analyzed in Denmark (median level, 90 ug/lg) as compared
to fresh cod (=710 ug/kg).
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Vegetables, grains, fruit

Products studied in this category included barley, maize, rice, rye, wheat, and
cerrain fresh fruit and vegetables. Generally, lew levels of total HCH residuss were
reported in these products. However, comparatively high 90th percentile levels varying from
147 to 283 ug/kg were reportad from part of China for maize, white rice and whear, even
though the wmedian levels were low, These data would indicate that some individual samples
contained unusually hipgh concentrations of HCH,

3.1,2.3 Asseggsment of monitoring data

On an gverall basis, low levels of total HCH isemers were found in the fouod supply,
with no evidence of an increase in ACH content sinece 1979,

Consistent with this is the fact that the levels ia human milk appear to be remaining
steady, or perhaps decreasing slowly. However, the levels in human milk are higher than in
cow's milk in countries where a comparison can be made (Japan, UK, USA). High levels of
total HOH isomers were found in milk and dairy products in certain countries where this
pesticide may have been used more recently. It is also of interest that lower levels have
been reported in milk from Canada, the United Kingdom and the UYSA than elsewhere.

High levels of total HCH isomers veported from the United Kingdom in imported park fat
and to a lesser extent in domestic hen fat indicate that sporadic incidents of contamination
of food of animal origin may oceur ag a result of the presence of HCH in the envirgnment.

Comparatively high levels of total HCH in malze and rice from China is an indication
that residues of this pesticide do oceur in foods of vegetable origin, probably as a result
of recent usage,

In view of the concern about technical grade HCH, its occurrence in domestic and
imported foods and in human milk warrant increased control of its usage and monitoring for
its residues in the foed supply.

3.1.3 Gamma-HCH (Lindane)

3.1.3.2 Uses and limits

Lindane consists of about 99% gamma—HCH. The only known use of lindane iz as an
insecticide. In recent years, its major use is believed to be inszect attack on residentizl
and other structures. A very small amount of lindane is believed to be used in human
wedleine as a scabicide, (TARC, 1979).

Cadex residue limits have been established in a variety of fruit, vegetables, grains
and animal-derived products. The FAO/WHO maximum acceptable daily intake for this product is
0.01 mg/kg body weight (FAQ/WHO, 1983a).

3.1.3.2 Levels and trends

Collection of data on levels of gamma=HCH in foods was initlated in 1980, The
following countries have submitted data on levels of lindame in the food categories indicared:
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Meat,

Other Veg.&

Dairy Human Animal Vag.,
Country Milk Prod. Milk Fats Egge Fish Graing
Austria W W
Brazil P
Canada WP P W
Denmark W W W W 4
Epypt b
FRG WP W W
Hungary W
Japan W W P W,F
Natherlands W W
Sweden W
Thailand P W
§).4 W W P W by
H5A W W W W W W

W: whole country
P: part country

Milk and other dairy products

Data submitted for the levels of lindane in the fat of cow's milk are presented in
Figure 4, The median and 90th percentile levels reported by the Netherlands were around 30
ug/kg and 110 ug/kg respectively for both 1980 and 1981. 1In the case of the United Kingdom,
the median level was below the limit of detection (12 ug/kg) in 1980 but the 90th percentile
level was 125 ug/keg, which would indicate a lecalized incident which led to samples with
higher lindane levels, It is notr known whether these particular ssmpleg were from domestic
or imported millk, Iam 198) the 90th percentile value decreased to 37 ug/kg. For comparison,
the Codex ERL for lindane in milk {s 10 ug/kg on an "as is” basis, equivalent to 230 ug/kg on
a fat basis.

There was no particular trend in the lindane levels in milk in the Federal Republic of
Germany, with a median level of around 25 ug/kg and a 90th percentile level of around 55
ug/kg during 1981-1983, The median levels of lindane in milk in Japan were around 10 ug/kg.
Levels (90th percentile} below the limits of detectlon were noted in Canada and the USA.

The above dats indicate that a minor portion of the samples of milk in some of the
countries had levels of lindane approaching the Codex ERL.

The participating countries submitted data on levels of lindane in the fat of butter,
dried whole milk and cheese. Somewhat lower laevels were reported for lindane in these
products (fat basis) than in mill,

Human milk

The levels of lindane reported in human milk were generally near or slightly above the
detection limits, Overall, the levels were somewhat lower than those found in cow's milk,
with the exception of the Federal Republic of Germany. In this case, the median levels in
human milk {around 60 ug/kg fat basis) were higher than those in cow's milk in that country
(around 25 ug/kg).

Animal fats and aeat

The median and 90th percentile levels of lindane reported for cattle, pork and hen
fats are generally near or slightly above the detection limits, varying from 1 ug/kg to 10
ug/kg, The same holds true for the levels reported for beef and pork. The ERL for lindane
is 2,000 ug/kg (Fat basis) fn cattle, sheep and pig meat and 700 ug/kg (fat basis) in poultry,
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Fish

Data submitted by the participating countries for lindane 1in a variety of fresh and
canned finfish and crustacea showed the median and 90th percentile levels to be below or
slightly above the limit of detection (varying from 0.5 to 10 ug/kg).

Vegetables, graing and fruitc

The Codex MRLs for raw certeals and for most vegetables and fruit is 500 ug/kg.

The 90th percentile levels reported in 1980 for lindane in wheat and rye from Austria
were well below 100 wg/kg but was 320 ug/kg in wheat bran from the same country, The 90th
percentile lavels of lindane reported for fresh frult and vegetables were generally below the
detection limit., However, Egypt reported median and 90th percentile levels of lindane in
cabbage from part of Egypt to be 350 and 560 ug/kg respectively,

3.1.3.3  Assessment of monitoring Data

Generally, the levels of lindane in most foods were well below Codex limits, with the
¢xception of milk. TIn this case, the %0th percentile levels in some cases approached the
Codex regidue limit. There also was some indlcatlon of a contamination incident in one year
in milk in the United Kingdom. These results would indicate that continued monitoring for
lindane in milk and also in cattle feed is called for.

Levels reported for lindane residue in other foods were generally low, One exception
was high levels of lindane found in cabbage from one part of Egypt. These results indicata
the potential for high levels of lipndane in frash produce, probably regulting from recent and
extensive use,

3.1.4 Aldrin and dieldrin

3.1.4,1 Use and limits

The usze of aldrin as a broad spectrum insecticide has been restricted or banned in
many countries. One significant use is in the treatment of aoil around structures for the
control of termites, Aldrin is readily converted inte dieldrin in plantz and animals; as a
consequence it ig rarely found as such in food (IARC, 1974), The recommended maximum ADI for
the sum of aldrin and dieldrin {s 0.0001 mg/kg body weight, Within the Joint FAD/WHO Food
Standards Programme, residue limits have been established io selected foods for the sum of
aldein and dieldrin, expresced as dieldrin (FAQ/WHO, 1983a),

3.1.4.2 Levels and trends

Data have bBeen submitted by the following countries for aldrin and dieldrin in the
food categories noted!
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Maat,

Qther Veg. & Vag.,

Dairy Human Aninal Grains,
Countty Milk Prod Milk Fats Egus Fiah Fruic
Augtralia W W W W W
Austria W W
Brazil P P P
Canada W,P W
Denmark W W W w P
Egypt W,FP W
FRG W,P W,P W
Guatemala P W
Japan 1) W WP F
Netherlands W W
Sweden W W
Thailand P W
U,K. W W P W r
UsaA W W W W W W

W: whole country
P: part country

Milk and other daity products

In glmost all cases the median levels of aldrin and Jdieldrin were below and the 90th
percentile levels slightly above the limits of detection (10 ug/kg for most countries,
varying from L ug/kg in the Federal Republic of Cermany to 15 ug/kg in the USA on a far
basis). None of the %0th percentile levels reported for aldrin and dieldrin in whole milk
exceeded the ERL of 6 ug/kg "as is" basis (150 ug/kg on a fat basis),

The decline in levels noted for Japan and the Netherlands during 1971-1979 in the
previous report continued in 1980-83, as shown in Figure 5, where the data from the last two
years of the previous report are included for comparison. Decreases are noted in the median
levels, but even greater decreases in the 90th percentile levels occcurred in both countries.

Japan also reported data on levels in raw milk for 1980 - 83 which indicated somewhat
higher levels than in pasteurized milk., However, since cowparatively few samples of raw milk
were analyzed, no firm conclusions can be drawn at this time.

In 1980, Egypt reported somewhat higher median and 90th percentile levels in domestie
whole milk from part of the country, 36 and 85 ug/kg respectively, as compared to 18 to 25
ug/kg in imported milk. However, comparatively few samples were analyzed, The levels of
aldrin and dieldrin in other dairy products were consistent with those found in whole milk on
a fat basls.

Human milk

The participating countries reported the levels of aldrin and dieldrin on an "as is"
basls, except for Denmark and the Federal Republic of Germany, who reported the data on a fat
basis, In rhese cases, the levels were multiplied by a factor of 0.036 to convert them to an
“a5 is” basis,

The median levels of aldvin and dieldrin from the reporting countries varied between 1
ug/kg to 3 ug/kg and the 90th percentile levels varied between<l ug/kg to 5 ug/kg.
Information furnished from Guatemala indicated that the levels were perhaps slightly lower in
rural areas than those in Guatemala City. The decline noted previously for Japan was
maintained, with median levels around 1 ug/kg for 1930 and 1981.
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For comparison, the Codex ERL for aldrin and dieldrin in whole milk is b uvg/kg, on an
“as is" basis. Generally, the levels of aldrin and dieldrin are higher in human milk than in
cow’'s milk,

Animal fats and meat

Data were subaitted on levels of aldrin and dieldrin in eattle, hen and pork fats,
calves Iiver, and chicken,

The median levels reported were usually below the detection limit, and the 90th
percentile levels were usually below or slightly above the detection limit (varving fromel
ug/kg for the United Kingdom to 13 ug/kg for che USA).

One exception was hen fat monitored in one part of the United Ringdom in 1980, In
this case, the median level was 40 ug/kg and the 90th percentile level was 80 ug/kg. For
compatison, the Codex ERL is 200 ug/kg.

Eggs

The medlan levels of aldrin and dieldrin in eggs were generally below the detection
limit znd the 90th percentile levels were at the detaction limit, These limits varied from
0.5 ug/kg to 20 ug/kg.

Fish

The patrticipating countries furnished data on the levels of aldrin and dieldrin in a
variety of fresh and canned fish and crustacea,

Almost all median levels of aldrin and dieldrin in fresh and canned fish were at or
below the limir of detection (0.5 ug/kg to 10 ug/kg).

In the USA, however, the 90th percentile levels in fresh domestic finfish in 1980-1983
varied from 40 to 180 ug/kg with perhaps a downtrend in the later years. In contrast, the
90th percentile levels reported for imported fish were below the limlt of detection.

Data from Denmark in 1983 (part of the country) Indicate that the levels are
appreciably higher in ¢od liver as compared to the cod fish, Whereas the %0th percentile
level was below the derection limit of 10 ug/kg in the cod, it was approximarely 200 ug/kg in
cod liver,

Vegetables, grains, fruit

Detectable residues in grains, cerveal products, fresh fruit and fresh vegetables were
reported in very few cases. Where aldrin and dieldrin wetre found, the levels were at or
slightly above the limit of detection,

3.1.£.3 Aggesgsuent of monltoring data

A1l the reported %0th percentile values were below the residue limits which have been
astablished for the foods monitored, The 90rh percentile levels of aldrin and dieldrin in
human milk were above those in cow's milk, but were below the ERL for cow's milk,

3.1.5 Heptachlor and heptachlor epoxide,
hexachlorobenzene (HCB) and eudosulfan

3.1.,5.1 Uses and limirs

Heptachlor was used widely for foliar and seed treatment and on fruit and cereals up
the the early 1970's. Since then, there has been a gradual reduction in its usape for
various reasons, including rhe desire to reduce the resultant contamination of milk and
animal products, Heptachlor is converted in the envirpnment to heptachlor epoxide (IARC,
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1979; WHO 1984a). The maximum ADI for heptachlor and its epoxide is 0.0005 mg/kg body
weight. Codex ERLz have been established for the sum of heptachlor and its epoxide in
various foods (FAQ/WHO, 1983a) .

Hexachlorobanzene is uged for the control of fungi which infeer certain seeds, It is
a byproduct or waste material in the production of several non—pesticidal organochlorine
products such as perchlorethylene., Ttz gccurrence in food can thus result from its
agricultural use and from pellutien of the environment due to improper control and disposal
of manufacturing wastes (IARC, 1979). A conditional maximum ADI of 0,0006 ug/kg bedy welght,
previously established for HCB, was withdrawn in 1978, Guideline levels (FAQ/WHO, 1984b)
have been estimated for HCR in raw cereals, milled ecereal products and various animal-derived
products,

Endosulfan was developed and introduced ip tha mid 1950's, It iz used ac a
broad-spectrum contact and stomach insecticide mainly in agriculture and, in some countries,
in public health. Endosulfan is widely used to control pests om fruit, vegetables, tea, and
on nen=food crops such as tohaceo and cotton. It is alsc used in the control of the tsetse
fly. After DDT was banned, the use of endosulfan increased rapidly until the mid 1970's
(WHO, 1984b), A maximum temporary ADI of 0.008 mg/kg body weight for the sum of
alpha=,beta~endosulfan and endosgulfan sulphate has been established, Within the Joint
FAO/WHO Food Standards Programme temporary residue limits have been established in various
food commodities {FAQ/WHO, 1983a) ,

3.1.5.2 Levels and trends

The following countriss submitted data on the levels of these pesticides in the foods
indicated:
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Meat,
Other Veg., & Veg.,
Dairy Human Animal Grains,

Country Milk Prods, Milk Fats Egegs Fish Fruit
Austria

(Hepta) W W
Augtria

(HCH) W W
Brazil

{(Hepta) B
Brazil

{HCE) P P
Bragil

(Endo) 3
Canada

(Hepta) W,r I3 )
Canada

(HCB) W,o P W
Denmarl

(Hepta) W W W W P
Denmark

(HCB) W W W W P

Egypt
(ACB) P P

FRG

(Hepta) w,Fr W,F W
FRG

(HCB) W,P W,P W
Guatemala

{Hepta) P W
Hungary

{HCB) 1
Japan

{Hepta) W,7 P P
Japan

(HCE) W,P W,P P
Netherlands

{Hepta) W W
Netherlands

{HCB) W W
Swaden

{(HCB) W
Thailand

{Hepta) ' P W
Thailand

(HCR) P W
Thailand

(Endo) P W
U.K.

(HCB) W W P W P
UsA

{Hepta) W W W W W W
U354

(BCR) W W W W W W
UsA

(Endo) W W W W

Hepta: Heptachlor and heptachlor epoxide

HCB: Hexachlorobanzene
Endo: Endosulfan
I'H whole country

P part of country
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Heptachlor and heptachlor expoxide

Residue levels (90th percentfle) of 12 to 40 ug/kg have been reported in the fat of
milk by Brazil, Japan, the Netherlands and the D3A, For comparison the Codex ERL for
heptachlor plus its epoxide is 6 ug/kg “as is" basls, equivalent to 150 uz/kg far basis,

The 90th percentile levels of residues of this product in human milk on an “as 18"
basis were between L and 3 ug/kg. These levels are similar to those presented in the last
report. If these levels were expressed on a fat basis (25-75 ug/kg), they would be slightly
higher than those found in covw's milk and somewhat lower than the RRL for cow's milk,

1 of the 90th percentile levels reported by the different countries for

Kagentially al
axamined were below 10

re?idues of haptachlor plus its epoxide in all the other products
ug/kg.

Hexachlorobenzene (HCR)

The median and 90th percentile levels reported for HCB in variocus foods were generally
below or slight above the limit of detection (0.1 to 10 ug/kg), with the chief exceptions
bhaing milk and human eilk.

The 90th percentlle levels reported by the participating countries for HCR in the far
of milk were all below 100 ug/kg. These varied from below the detection limit in tha United
Kingdom and the USA to 95 ug/kg im parts of Egypt. The ?0th percentile levels reported by
the Netherlands and the Feaderal Republic of Germany (around 40 ug/kg) were about the same as
those submitted for the last year of the previous report, while those reported by Japan (77
ug/kg) were higher thaa the 9 ug/kg previously reported. These levels are lower than the
guideline levels suggested for HCB in milk on a whole product basis, 20 ug/kg; equivalent to

500 ug/kg on a fat basis.

The levels of HGCB in human milk, on an "as is" basis are shown in Figure 6. The
levels are also shown For the last year reported by those countries that had previously
submitted data. The 90th percentile levels in Japan and the USA are slightly above the
derection limit, and are approximately the same as those discussed in the previous repott.
The 90th percentile levels in human milk from Denmark and the United Kingdow are glightly
higher, but are less than 10 ug/kz, “as is” basis. The median and 90th percentile levels of
HCB 1n human milk from the Federal Republic of Germany are appreciably higher, around 25
ug/kg and 45 ug/kg repsectively, vas is" basis. The 1982 and 19283 levels are approximately
the same as were reported in 1979, On 2 fat basis, these HCB levels are around 700 ug/kg and

1300 ug/ky respectively.

The HCB levels in human milk are generally well above those reported in cow's milk.
Tn the case of the Federal Republic of Germany, the levels are higher than the guldeline
levels for HCB 1n cow's milk,

Brazil reported median and 0th percentile levels of 30 ug/kg and 200 ug/kg

respectively In canned fish from a part of the country im 1983. This cannot be judged as
being representative of the country, and probably results from a contamination ineident.

Endosulfan

Endosulfan was recently added to GEM3/Food. Data were gubmitted on endosulfan residue
levels by only three gountries for six foods. None of the 90th percentile levels was above
the detection Limit, which varied between 1 ug/kg and 50 vg/kg for the various foods,

3,L.5.3 Assessment of monitoring data

The data submitted indicate little svidence of contamination of foods by heptachlor,
HCB or endosulfan, except for milk and human milk. dowevar, the elevated levels of HCE, and
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FIG. 8 HCB IN HUMAN MILK
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heptachlor plus its epoxide in human milk as compared to cow's milk

to a4 lesser extent,
ination by these pesticides.

indicare the continuved need to reduce sources of contam

In addition, the evidence of an ineident of fish contaminatlon by HCE also indicates
the continued need to raduce sources of contamination and to monitor for these pesticides in

food of anitmal origin.

3.1.6 Polychlorinated biphenyls (PCBs)

3.1.6.1 Uses and limits

The commetcial production of PCBs began in 1930, Because of their good thermal and

chemical stability and dielectric properties, PCBs are used as dielectric fluids in
transformers and capacitors. These products also Found use as heat transfer and hydraulle
fluids, in the formulation of lubricating and cutting oils, and as plasticizers in paints,
copylng paper, adhesives, sealants, and plastics (Van der Kold, 1984; IARC, 1978). Drastle
restrictions in production and use of PCBs have baen established in many countries since the

early 1970's,

No tolerable intake levels have been established by FAD/WHO for these products,
However, an evaluation of the toxicelegical effects has been made. Man appeatrs to be one of
the most sensitive species to PCBs, and effects have been observed at intake rates of 0,07

mg/kg body weight/day (WHO, 1976).

No limits have been established by FAQ/WHO Food Standards Programme for PCEs in food
eommodities. However, certain countrles have sstablichaed such limits and where relevant,
these will be mentloned in the discussion of the food group concerned.

3.1.6,2 Levels and trends

The following countries have submitted data on levels of PCBs in the foode indicated:

Meat,

Other Veg. & Vag,,

Dairy Human Animal Grainsg,
Country M1l Prod. Milk Fats Egzs Fish Fruit
Austria W W
Canada W
Denmark W W W W P
FRG P w,P W
Hungary W
Japan W,P B v W w,p
Netherlandsa 3 F
Swedan W
Thailand P W
UK W W P W p
UsA W W W W W w,?

W: whole country
P: part of country
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Milk and other dairy products

For purposes of comparisonm, the following countries have established regulatory limits
for PCRe in milk {Van der Kold, 1984):

Country Limit (ug/ks) Measurement Basis

Netherlands 300 Fat

Sweden 50" As 1g" (comparable to
1,250 ug/kg fat basis)

Switzerland 500 Fat

AL 1500 Fat

The mediaa and 90th percentile levels of PCEs in the fat of milk reported by Japan for
1980-1983 (30 ug/kg and 155 ug/kg respectively) were similar to thoge shown for 1979 in the

last report, The median level reported by the Netherlands {210 g/kg) is also similar te that
presented in the last repert. The data from the Federal Republic of Germany show the median
and 90th percentiles in whole milk in 1983 for part of the couatry to be 110 and 515 ug/kg
respectively. The United Kingdom and the USA report medizn and 30th percentile levels for
pilk From the entire country te be less than the limit of detection (12 ug/kg and 500 ug/kg,

fat basis, respectively).

Data have been submitted on the levels of PCBs in butter, cheese and dried whole
milk. Generally the median and 90th percentile levels (fat basis) were near ot below the
limits of detectiom which varied from 5 to 500 ug/kg.

The median and 90th percentile levels of PCBs reported by the Federal Republic of
Germany in 1983 fer butter were 113 and 178 ug/kg respectively.

Human milk

The levels of PCBs in human milk were submitted on an "as is” basis, except in the
case of Denmark aud the Federal Republic of Germany whose data were expressed on a fat
basis. Im these cases, the levels were multiplied by a2 factor of 0.036 to convert them Co
"as is" basis, The data reported by the participating countries are presented in Figure 7.
The levels submitted for 1980-1983 by Japan (median levels arcund 20 ug/kg and 90th
percentile levels around 45 ug/kg) were similar to those shown in 1979. In like fashioun, the
1975 and 1979 levels reported by the USA were similar (median levels, 50 ug/kg and 30th

percentile level around 73 ug/kg).

In the case of the Federal Republic of Germany, there appears to be a slight uptrend
between 1979 and 1983,

Denmark and the United Kingdom had not reported data on levels of PCBs in human milk
previously. Both obtained similar 90th percentile levels of around 35-40 ug/kg for the
latest reporting period, Some of the reported 90th percentile levels exceed the regulatory
limirs for PCBs in milk established by several countries, varying from about 20 ug/kg ro 60

ug/kg on an “as 1g" basis,

Meat, animal fats

Levels of PCBs reparted for various meats were less than the limits of detectlon.
Generally, the levels reported for the animal fats were near or glightly above the limirs of
detection, except the 90th percentile level of 230 ug/kg reported in hen fat by benmark for
1980. 1n subsequent years, PCBs wete not detected in this produet in this nation {limit of

detection, 125 ug/kg).

Exgs

The median and 90th percentile levels for PCBs in eggs were below or slightly above
the detection limits of the different reporting countries,
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Fish

Canada, Sweden, and the USA have established limits of 2000 ug/kg PCBs in the edible
portion of fish while in Switzerland the 1imit is 1000 ug/kg (Van der Kold, 1984). Data were
cubmitted on levels of PCBs in a variety of fresh and canned fish and crustacea. Generally,
the median levels were less than or slightly above 100 ug/kg, except in some instances in

Denmark, Japan and the USA.

The levels of PCBs in domestic fish in the USA showed a decline from the 1979 levels
{Figure 8). PCB levels in domestic finfish were significantly higher than these in imported

finfish,

As mentioned in the previous report, Denmark gubmitted data showing significantly
different levels of PCBs in herring from differeat fishing grounds. The 1983 data in Figure
8 show that there has been a decline in the PCE levels in herring from the Baltic Sea and the
sgund, No comparison could be made with respect Lo the North Sea and the Kattegat, since
there were no reportings from those areas during 1983, 1In 1983, the lowest levels were in

herring from the Sound.
Denmark also submitted data for cod and yellowtall flounder. In these species, the
90th percentile levels were less than the limit of detectiom (125 ug/kg).

The data oun individual species submitted by Japan show median and/or 90th percentile
levels above 100 ug/kg im the following species of fish:

Species Median 90th percentile
(ug/kg) (ug/kg)
Raracuda 70 190
Conger eel 290 1000
Croaker 200 570
Flounder, yellowtail S0 500
Hair tail 100 650
Mullet 84 400
Sea basse 110 670

Japan in 1980-83 for a variety of other

The 90th percentile levels of PCBg reported by
gsardines, ete.) were below 100 ug/kg.

figh (cod, mackerel, Pacific saury, rockfish, salmon,

It is not possible to compare these results with the data submitted by Japan
previously. For the 1972 - 1979 period, Japan reported levels of PCBs in fish from different
£ishing grounds, rather in different species.

It is of interest to note that Denmark reported the median and 90th percentile levels
of PCBs in cod liver to be im the vicinity of 2000 and 4000 ug/kg respectively, while no FCBs

were detected in the fish muscle.

Vegetables, grains and fruit

The medisn and 90th percentile levels of PCBs in vegetables, grains and fruit that

were reported by Austria were below or ouly slightly above the limit of detection (varying

from 1 to 6 ug/kg).

3.1.6.3 Assessment of monitoring data

The levels of PCBs raported in this Monitoring Programme are not of concern Iin most
foods. They are now found most commonly in fish, because of theix persistence in the
anvironment. Where compariscns can he made, it appears that the levels of PCBs in fish are
decreasing, However, the data demonstrate that the 90th percentile PCB levels in certain
specias and in certain fishing grounds approach the regulatory limit estahlished by some
countries., For this reason, well-directed monitoring is indicated for PCBs in fish.




 WHO/ERE/T05/86.5
Page

1/ kg

Level

2000

1804

1600

1400

1200

1000

800

600

400

200

32

FIG. 8 PCB, IN FISH: a= Baltic Sea; b = The Sound; ¢ = North Sea; d = Kattegat

— 90th percentile

USA, Dom. USA, Imp. PEN

Q Median
= T + laoss than limit of detection
— -
’_
@)
'_
- ¢ @ (b
{d)
I (c)
(1) {
i i
4 - *+ + * [} »
79 80 81 B2 83 70.83 7377 8% 13717 83 73-717

WHO S60 Y




WHO/EHE/F05/86.5
Page 33

Results reported indicate that PCBs levels in milk generally are wall below any
national regulatory limits. However, milk from specific parts of a country may contain
glevated levels that warrant special monitering.

The data indicate that the occurrence of PCBs in human milk persists at about the same
levels which were reported previously, with some slight variation in level in certain
countries, Since the PCB levels in human milk are appreciably higher than those in cow's
pilk and at times exceed regulatory limits established for PCBs in cow's milk every effort
should be made to prevent the entry of PCBs into the envirvonment and to control thelir

occurrence 1n the food supply.

3.1.7 Miscellaneous chlorinated pesticides

3,1.7.1 Levaels in foods

hara wers also submitted on dicofol, endrin, oxychlordane snd trans—nonachlor by the
following countries for the foods indicated:

Meart,

Other Animal Veg.,

Dairy Human Fats, Grains,
Country Milk Prod. Milk Veg.0ils Eggs Fruit
Austria (E) W W
Brazil (E) P P P P
Brazil (D) P
Guatemala (B) P
USA (D) W
ysA (t=N) W

D w Dicofol; E= Endrin; 0 = Oxychlordane; t-N = trans—Nonachlor

W: whole country
P: part of country

Milk and other dairy products

The median aad 90th percentile lavels of endrin in the fat of milk and dairy produce
obtained from part of the country in Brazil were below or near the limit of detection (10

vg/kg).
Human milk

hara on levels in human milk of oxychlordane and trans-nomachlor inm the USA and andrin

in Guatemala were submitted in response to the request for data en levels of all
organochlorine compounds found in human milk. The levels were all below or near the
detection limits For these compounds (1 ug/kg, "as is" basis).

Meat, animal fats, vegetable oils

Brazil reported the following levels of endrin in vegetable oils and meat from part of
the country in 1982:

Medign Level 90th Percentile
Food (ug/ke) {ug/kg)
Maize oil %}.g <10
Soybean ail, edible 20 150
Vegetable fats and oils <10 30
Meat products, canned =10 <10

For comparison, the MRL for endrin in edible cottonseed oils is 20 ug/kg; the ERL in
meat is 100 ug/kg.
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SEes

Austria reported median and 90th percentile levels of endrin in eggs of €3 ug/kg in
1980.

Vegetahles, grainsz, fruit

The median and 90th percentile levels reported for endrin in vegetables, graing and frult
were below or slightly above the limit of detection. The 90th percentile levels of dicofol
in vegetables and fruit reported by Brazil for 1982 and 1983 were below the limit of

Jatection.

3.1.7.2  Agpsessment of monitoring data

The information submitted on the lavels of these miszcellanaeous chlorinated pesticides
in the foods indicated is too limited and sporadic to enable an assessment to be made.

3.2 Organophosphorus pesticides

Most laboratories determined organophosphorus pesticldes by methods based on
gas-liquid chromatography similar to the methods used for organochlorine compounds (section
3.1)., Tn the case of the organophosphorus pesticides, the flame photometric detector i&
usually used to detect the product and determine its levels. In most countries, some kind of
fntra~or interlaboratory analytlcal quality assurance (AQA) was carried out, but the AQA

varied widely between laboratories.

Organophosphorus pesticides generally are not stable in the environment and are
metabolized extensively by animals. Thus, residues would be expected to occur mainly in raw
crops, but not In foods of animal origin,

3.2.1 Diazinon

3.2.1.1 Uses and limits

Diazinon was first synthesized in 1951 and Introduced as an experimental insecticide
in 1952. TInitial development of the product was prompted by the appearance of DDT resistance
in flies, mosguitos, and other insects. Extensive markets were developed for the preduct in
the late 1250s, and major ateas of use included control of pests in maize and alfalfa,
control of cockroaches and other insects in buildings, control of sheep ectoparasites, and
control of a variety of insects attacking fruit and vegetables (Vettorazzi, 1979), The
toxleity of diazinom has been reviewed and a maximum ADI of 0.002 mg/kg body weight has been
established, Within the Joint FAO/WHO Food Standarde Programme, residue limits have been
establighed in various food commodities (FAO/WHO, 1983a).

3.2.1.2 Levels and trends

s have submitted data on levels of diazinon in the foods

The following countrie
indicated:
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Grains,

Cereal Citrus Other Leafy Other
Countyry Prods Apples Fruic Tomatoes Fruit Veg. Veg. Meal
Brazil P
Canada W r W w,P
Hungary W
Ireland F
Japan W,P W W W W W W
Netherlands W W
Sweden W W W
Thailand P P W
UsA W W W W W W W
UK W

W: whole country
P: part country

Data submitted for dizzinon in all the above products indicated the median and
30th percentile levels were below or near the limits of detection (varying from 2 ug/kg to 50
ug/ke), with the following exceptions:

Detection
limit Median 30th Pere.
Country Food Year (ug/kz) (ug/kg) ug/kg
Netherlands Fruit, different 1981 10 42 240 )
Ireland Grapefruit 1982 30 £30 110
Netherlands Vegetables 1981 10 50 420
(dlfferent)
Thailand Vegetablas 1982 5 181 nz2
(different)

In 1983, no residues of diazinon were detected in fresh vegetables in Thailand. For
comparison, the Codex MRLs for diazinon in vegetables vary from 500 to 700 ug/kg.

3.2,1.3 Assessment of monitoring data

These data suggest that when diazinon is applied properly, the levels remaining oo the
ptoduce when it reaches the market will be very low, near the limit of detection, However,
the few exceptions indicate that when the pesticide 1s misused the levels of residues ¢an
approach the MRLs,

3202 Malathion

3.2.2.1 Uses and limits

Malathion was introduced as a commercilal chemical in 19530. It is used as a broad
spectrum iagsecticide and scariclde in a wide wariety of agricultural and nonagricultural
applications, inecluding the controel of lice, flies and mosquitos (IARC, 1983), The rtoxicirey
of malathion has been reviewed by several WHO Expert Groups and a maximum ADI of 0,02 mp/kg
body weight has bean sstablished, Within the JYoint FAQ/WHO Food Standard Programme, residue
limits have been established in various food commodities (FAQ/WHO, 1983a) .,

3.,2,2,2 Levels and trends

The countries listed below have furafished data on levels of malathion in the following
foods:
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Grains

Cereal Citrus Other Leafy Other
Country Prods Apples Fruit Tomatoes Frult Vep. Veg.
Brazil P
Canada W P W w,B
China P P
Ireland P
Japan W,p W W W W W W
Netherlands W W
New Zealand W
Swaden W
Thailand P P W
UK W
USA W W W W W W W

W: whole country
P: part of country

in the ahove products were very low, usually
with the exception of the
The range of the levels
For comparison, the MRL

Generally, the levels of malathilon
below or near the iimit of detection (varying from 2 — 40 ug/kg),
90th percentile levels reported in wheat in the USA for 1980 - 1983.
was 430 ug/kg to 2130 ug/kg, with wide varlacions from year to year.
for malathion is 8,000 ug/kg in raw cereals.

3,2,2,3  Agsessment of monitoring data

The data reported thus far do net indicate any general occurrence of significant
levels of malathion in the foods examined. The 90th percentile levels in wheat indicate tha
need for continued monitoring specially in grains,

3.2.3 Parathion

3.2.3,1 Uses and limlicts

Parathion (ethyl parathion) was introduced as 2 compercial chemical in 1947, It 1=
used sg a broad-spectrum insectieide in agricultural applications {IARG, 1983)., In recent
years the use of ethyl parathion has been restricted generally la favour of the somewhat less
toxle methyl parathion. A maximum ADI of 0.005 mg/kg body weight has been established for
parathion, Residue limits in various food commoditiss have been established (FAO/WHO, 1983a).

3,2,3.2 Levels and trends

The following countries have submitted data on the levels of parathion in the foods
listed below:

Graing

Cereal Citrus Qther Leafy Other
Country Prods Apples Fruit Tomatoes Fruit Veg. Veg,
Brazil P
Canada W P W W
China P P
Ireland P P
Japan W,F W W W W W W
Netherlands W W
Sweden W W W W
Thailand P F W
Us54 W W W W W W W

W: whole countyy
F: part of country
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The median and %0th percentile levels of parathion reported by the above countries
were wsually below or near the detectiom limits (2 - 30 ug/kg), with the following exceptions:

Detection
Limit Median 90th Perc.
Country Food Year (ug/kg (ug/kg {ug/kg)
Ireland Grapefruit 1982 30 £ 30 130
Usa Oranges 1983 4 £ 4 100
Netherlands Vegetables 1981 10 20 190
(different)
Thailand Vegetables 1982 5 60 396
{different)

The levels in the USA in oranges in 1980, 1981 and 1982 were much lower, usuvally below the
limit of detection. Im Thailand, no residues of parathion were detected in vegetables In

1983,

The Codex MRLs for parathion in eitrus fruit is 1,000 ug/kg and in vegetables (except
carrots) 700 ug/keg.

3.2.3.3 Aggessment of monitoring data

The data reported thus far on levels of parathion indicate that it does not occur

substantially above the detection limits in most cases. However, sporadic imstances of
higher levels in fruit and vegetables indicate that contamination of crops can oceur under

certain conditions of use.

3.2.4 Parathionmethyl

3.2.4,1 Uses and limits

Parathion-methyl is used as a broad spectrum insecticide in a wide variety of

agricultural applications. It is particularly valeable in the control of cotton insects and
it is frequently used in combination with DDT and parathion (IARC 1983,: Vettorazzi, 1979).

A maximum ADI of 0,02 mg/kg body weight snd MRLs have been established (FAQ/WHO, 1985c;
FAO/WHO, 1983a).

3.2.4.2 Levels and trends

The following countries have submitted data on levels of parathiom~methyl in the foods
indicated:

Grains,

Cereal Citrus Other Leafy Other
Country Frods. Apples Fruit Tomatoes Fruit Veg. Veg.
Canada W P W W,P
Japan P
Sweden w W W
Thailand ? P W
UsA W W W W W W

W

W: whola country
P: part of country

The median and 90th percentile levels of parathion-methyl reported by all the above
countries were below the limits of detection (2-5 ug/kg), with one exception, Thailand
reported that the median and 90th percentlle levels of parathion-methyl in vegetables in 1982
were 25 ug/kg and 412 ug/kg respectively. However, no residues were detected in 1983 im
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vegetables in Thailand. For comparison, the MRL for parathion—methyl in cole crops,

cucumbers and tomatoes is 200 ug/ka.

3,2.4.3 Assessment of monitoring data

Generally parathion~methyl was not darecred in the foods analyzed. However, irs
during a year in one country at levels above the MEL indicates that

pocourtence Ln vegetables
an occur under certain conditions of use.

contamination at levels of concern c
3.2.53 Fenitrothion

1.2.5.1 Nzes and limits

n is a broad-spectrum insecticide with much lower acute mammalian toxicity

It is used almost world-wide for such crops as fruit, vegetablez,
idual spray in houses for

Fenitrothio

than similar Insecticides,
tea, coffee and cotton. It is also ugad in public health, asz a res

the control of mosquitos {Vettorazzi, 1979).

The toxicity of fenitrothion has heen reviewed by several WHO Expert Groups and

pending further work, a temporary, maximum ADT of 0.003 mg/kg body weight has been
cstablished (FAQ/WHO, 1985 c}, Within the Joint FAOG/WHO Food Standards Programmes Lemporary
residue limits have been aestsblished in vavious food commodities {FAQ/WHO, 1983a).

3.2.5.2 Levels and trends

The countries listed below have gupplied data on the levels of fenitrothiom in the

following foods:

Gralns,

Cereal Citrus Other Other
Country Prods. Apples Fruit Tomatoes Fruit Lettuce Veag.
Braxil P
Swadean W W W
Thailand P P W
J5A W W W W W W W

W: whole country
P: part of country

The above countries did not report any median ob 80th percentile levels above the

limits of detection (2-10 ug/kg).

3.2.5.3 Assessment of monitoring data

on were reported in the monitoring carried out in
e made until data on residues of this pesticide
d by a greatexr number of counries.

No findings of residues of fenitrothi
1982 and 1983, However, no assessment can b
in foods are reported for a longer period of time an

3.2.6 Other organophosphorus pesticides

organcphosphorus pesticides that were

ceveral countries submitted data on levels of
lied:

not requested In GEM5/Food. The feollowing table summarizes the information supp
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Detec, 90th
Limit Median Pare,

Pesticide Country Year Food (ug/kg) (ug/kg) ( ug/kg)
Azinphos—Me New Zealand (W) 1982 Apples 10 10 20
New Zealand (W} 1983 Peaches 10 20 20
New Zealand (W) 1983 Paars 10 20 40
Chlorophyrifos New Zealand (W) 1983 Peaches 20 20 4]
Fenthion Bragil (P) 1983 Fruit 10 10 10
Formothion Brazil (P} 1982 Frult 100 100 100
Pirimiphos—Ma New Zealand (W) 1983 Tomatoes 20 20 150

W: whole country
?: part of country

Not enough data have been submitted on levels of these pesticides in foods for any
sssessment to be made,

3.3 Metals

Lead, cadmium and tin determinations were carried out using atomic absorption
gpectrophotometry, Including the graphite furnace (flameless) technique, preceeded by acid
digestion or dry ashing, In Hungary and USA, anodic stripping voltammetry was also used.

3.3.1 Lead

3.3.1.1 Uses and limits

Lead is one of the oldest metals known to man. It is used for storage batteries, as
an intermadiate for fetraalkyl lead antiknock additives for motor fuels, for ammunition,
solder, in pipgment colours, galvanizing and plating (IARC, 1980). The comtribution of food
to man's exposure to lead is highly variable., Specific foods that have been identified as
being especially high in lead content are wine and foods that are stored in lead—-solderad
cans or lead-glazed pottery (WHO, 1977).

In 1972, JECFA proposed a provisional tolerable weekly intake (PTWI) for lead of 0,05
nz/kz body weight for adults, equivalent to 3 mg/per person (FAD/WHO, 1972)., In 1986 the
Committee estahblished a PTWI of 25 ug/kg body weight for infants and children (FAO/WHOD in
prese), Within the Joint FAO/WHO Food Standards Programme, maximum levels of 0,2 and 0.3
mg/kg have been recommended for lead in 2 number of fruit julces and nectars {FAO/WHO, 1983a),
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3.3.1.2 Lavels and trends

The foods for which data on lead levels have been requested during 1%80-1983 are shown
tn Annex 2. Generally, they are the same as the foods selected for 1979, However, canned
and Fresh fish and meat, fresh fruit and spices were added for 1980-81. For 1982-83 the
participating countries were requested to indicate whether the different canned foods were
packed in lead-goldered cans or otherwlse.

The following countries have submitted data on levels of lead in the foods indicated:

Canned Canned

Fruit, Foodsa Canned Grains, Fresh Fresh

Fruit for Canned Fish, Cereal Fruit, Fish, Kid-
Country Juices Inf, (1) Vegs. Meat Prods, Vegs. Meat ney Misc.
Australias W W W W W W
Canada W W WP W,P B W,P W,P
Egypt W W W W
FRC W P
Guatemala W W W W W
Hungary W,P Ww,P P W,P W W, P
Treland W.P W,P W,P W,? P P P
Japan W W,F W,P W, P P
Mexico P W,P P i P bl P
Netherlands W W W,P W
New Zealand W,P F W, P W W w,P
Qatar W W W
Sweden W P
Thailand W,P P P P I3 P,W
UK W ") WP W W W,F W W
USA W W W ") %) w W,P W W

(1) Includes canned baby food, infant formula, evaporated milk

Wi whole country
P: part of countty

Grains and cereal products

The 1imits of detection in the different countries for these products varied from 10
ug/kg to 50 ug/kg. The median levels for raw grains varied from less than 10 ug/kg to 60
ug/kg, with the %0th percentile levels varying from 30 to 250 ug/kg. It is difficult to make
gomparisons with the data from the 1972~1979 period but it appears that the levels are
gimilar to those reported previously in the later year. There were no discernible trends in
the cases where countries reported results on the same product for three or four years.
There was little if any increase of lead levels due to processing in the progression from
grains to floura to commercial baked products. Very little data were submitted on canned
pasta products, in all cases the data represented 10 or less samples. However, the reaults
do indicate a definlte increase in lead level due to canning in lead-soldered cana.
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Fresh and canned vegetables

The reporting countries submitted data on a wide variety of fresh vegetables. The
limite of detection varied from 10 to 50 ug/kg. Among the countries who veported both median
and 90th percentile lavels, the median levels of lead for the varlous vegetables varied from

£10 to 133 ug/kg and the 90th percentile levels varied from 25 to 300 ug/kg, A wide variance
would be expected, since the lead level depends on such factors as the type of vegetable,
growing conditions, proximity to highways or smelters, and conditions of the acll such as pH
and lead content. There were no notable trends in the levels of lead inm crops that were

reported by a country for at least three years.

From the data submitted by Japan, the United Kingdom and the USA the levels of lead
are higher in spinach than in the other vegetables, The following tabulation of the average
median and 90th percentile levels reported by these countries on levels of lead in vegatables

examined is 1llustrative:

Spinach Other Vegatables
Median 90th parcentile Avg. Median Avg. 90th percentile
Country (ug/kg) (ug/ke) (ug/kg) (ug/kg)
Japan 60 180 26(1) 71
UK 300 - 27(2) -
USA £10 120 18(3) 68

(1) Cabbage, carrots, chinese cabbage, cucumbers, onions, potatoes, tomatoes.

{2) Brussels sprouts, cabbage, carrots, potatoes.

{3) String beans, cabbage, carrots, potatoes, tomatoes.

The data submitted by the various countries demonstrate a2 much higher lavel of lead in
canned than in raw vegetables, Qatar reported particularly high lead levels in canned
vegetables, However, the submission for a given food represented the analysis of less than
10 {usually 2) samples. As noted in the previous report, levels of lead in canned tomato
paste and puree, which have a higher solids content, aften have & higher lead content than

the canned vegetable products.

In very few instances, countries submitted data on levels of lead in both the raw and
canned vegetables, as shown below!

Raw Canned
Median 90th perc. Median 90th perc.
Country Product (ug?kg) gug?kg) !ug?ka) (ug?kg)
Canada Tomatoes 70 120 130 300
¥SA Tomatoes 20 70 180 620
UsA Maize £10 30 170 520
USA Green Beans 43 140 200 580

In these cases, the lead levels are substantially higher in the canned than ia raw
product, However, generalizations only can be made from the above data baecause in almest all
cases, the canned product was not processed from the raw crop which was analyzed.

Fresh and canned fruit

The limits of detection for the analyses varied between 10 - 200 ug/kg among the

reporting countries for the different fruit and fruit products. Fresh fruit and a wider
variety of canned fruit and fruit juices, nectars and drinks were examined, The median

levels of lead in fresh fruit varied from <10 to 280 ug/kg and the 90th perceantile values
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varled from 30 to 250 ug/kg. The general levels of lead in fruit are probably somewhat lower
than in raw vegetables. This would be expected, as it is generally easier for lead to
translocare from the soil to edible portion of vegetable plants than to the fruit in a tree.
An offsetting factor can occur 1f laad arsenate is still in common use in a given country

since it is used mainly on fruit.

Japan and Australia, submitted data on lead levels in a fresh

ot apparent whether lead 1s apt to be present in
nor is 1t possible to conclude whether there is
any trend. What data are available on lead levels in fresh and canmed fruit indicate there
was around a fourfold inerease in the lead levels in canned fruit. In a number of cases, the
90th patcentile levels of lead In juices and nectars exceed the Codex maximum recommended

levels.

Only two countries,
fruit for more than one year, Thus, it is n
one fruit at higher levels than in another,

Fresh and canned fish

The data reported on melluscs and crustacea usually refer to specific fishing grounds

while for Finfish, the data usually refer to the whole country, The median levels in finfish
varied from<10 to 940 uz/kg, with the general level around 100 ug/kg. The 90th percentile
teval varled from¢25 ug/kg to 1200 ug/kg, with the general level around 500 ug/kg. The
levels of lead in canned finfish were appreciably higher than in frash fish, but there were

not enough comparable data avallable to estimate the degree of increase.

The median levels of lead reported in crabs and shrimp varied from 35 to 850 ug/kg,
about the same as discussed In the previous report, with the 90th percentile levels ranging
from about 100 to 2400 ug/kg. The data reported were too limited to make a valid comparison
betwaen levels of lead 4in fresh crab and shrimp and in the canned products. The median and
90th percentile levels of lead In raw molluscs (clams, oysters and mussels) were in the range

of 300 ug/kg and 700 ug/kg respectively.

Meat, including kidney

For fresh meat, information was furnished on beef, chicken, lamb, pork, liver and

kidney.

The ranges of levels in kidney, liver and muscle were as follows:

Median Level 90th percentile Level
(ug/kg) (ug/kg)
Kidney £ 10-500 40-700
Liver 90~160 180-340
Muscle £10-350 25-360

ad in kidney were generally higher than Lo muacle or liver.

As can be seen, the levels of le
the pravious report. Data on

The median levels in kidney are similar to those presented in
lead {n liver were not submitted previously.

The canned meat products monltored included corned beef, beef stew, chicken soups,
gravy and ham. The median level varied from 10 ug/kg to 330 ug/kg. Very little comparable
data were reported which could be used to indicate the proportionate increase 1o lead congent
from fresh to canned meat products. However, the data available would indicate a several

fold increase,

Canned foods for infants

The foods discussed under this category are canned haby food, canned infant formula

and evaporated whole milk.
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The following levels were reported in canned baby food:
Median Level 90th Percentile Level
Country (ug/ke) (ug/kg
Australia £ A0=-98 100-300
Ireland <.50-120 100-600
li1:4 30 100

No trend was apparent in the levels of lead in the four years reported by Australia.

The following levels were reported in infant formula:

Median Level 90th Percentile Level
Countey (ug/kg) {ug/kg}
Australiall) 40 140
Australial2) £40-70 70-130
Canada 20-50 40-90
Hungary £10 180

(}) Product described as Infant Formula, Canned.
{2) Product described as Infant Formula Liquid,
Not enough data were reported to indicate whether there was a trend.

Based on the analyses of a large number of samples over four years in the USA, the
median level of lead in evaporated whole amilk in the 13 fluid ounce cans ranged from 60-80
ug/kg, about the same as reported previously for 1978 and 1979, Similar to the results
presented in the previous report, the median levels in the evaporated whole milk in the
smaller cans were somewhat higher than in the larger cans, and the levels 1n evaporated

skimmed milk were somewhat lower,

$imilar results were reported by Canada for evaporated whole milk, while somewhat
lower levels ware reported by Australia. Higher levels reported by Egypt on the imperted
product were not strictly comparable, because the results pertained to both evaporated and

condensed milk.

Even though not requested in the FAQ/WHO Monitoring Programme, data on levels of lead
in whole milk were submitted by Australia, the Federal Republie of Germany, Hungary, Egypt
and Ireland., The representative median lead level was about 15 ug/kg and the ?0th percentile

was about 30 ug/kg. Taking into account the fact that whole milk is concentrated twofold in
the manufacture of evaporated milk, it would appear that the lead level is probably increased

about rwo-to—threefold in the manufacture of evaporated milk in lead—-soldered c¢ans.

Hungary also submitted data on human milk for 1980 and 1981, The wmedian level was
about 25 ug/kg. However, not encugh samples were analyzed to make general conclusions
concerning the relative levels of lead in cow's milk and human milk.

Miscellaneous

Dara were submitted on the lead content of a variety of miscellaneocus foods not

requested in the FAQ/WHQ Food Contamination Monitoring Programme (e.g. fats and oils, eggs,
sugar, wine, tea leaves, ete.) Unusually high levels of lead found in bone phosphate tablets

arise from the fact that bone is the main repository for lead in the body.
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Qatar submitted numerous data on lead 1n a wide variety of imported canned soft
drinks. In all cases, less than 10 samples were analyzed. Average levels were 1n the
neighbourhood of 100 ug/kg, Thailand also reported data on levels of lead in canned tonic
water (median and 90th percentile approximately 450 and 700 ug/kg respectively). 1In this
case, more than 10 samples were analyzed. Eoth Qatar and Thalland reperted their samples
were in lead-soldered cans., In recent years, the containers for soft deinks have been
shifting from soldered to non—-goldered cans. It would be anticipated that the levels of lead
in soft drinks will be decreasing in these countries in the future,

Levels of lead in seoldered vs. non—soldered cans

the food processots have started to gwitch from the use of
the manufacture of canned foods.
(1920) on the mean levels of lead in

In recenf years,
lead=soldered to non-soldered {usually welded) cans in
Figure 9 presents data aubmitted by the United Kingdom
ravioli and by the USA (1982 and 1983) on median and 90th percentile levels of lead in a
variety of foods, all packed in both soldered and welded cans. TIn the case of the USA, the
dara include results obtained from monitoring carried out both by the US Food and Drug
Administration and by industry (the National Foed Frocessors Agsociation). As can be seen
the lead levels in the products in the non-soldered cans are generally about one-fifth to

one~tenth as high as in the soldered cans,

For comparison, certain data suggest that a decrease in lead content can be achiaved

in products packed in lead-goldered cans by lmprovement iu operations, but the levels can be
reduced only to around one—half of the former levels.

3.3.1.3 Assessment of monitoring data

various foods show a substantial imerease in lead content

fish, meat and milk as compared to the raw commedity. it
octarg analyzed in this Programme

The data reported on lead in
of canned pasta, vegetables, frult,
should be noted that a sizable portion of the juices and ne
had levels of lead greater than Codex maximum contaminant levels,

The major controllable source of lead in processed foods is the lead-soldered side
seams in the cans, The change to non lead-soldered cans has been ifnitiated in recent years,
with the rate of convaeraion increasing. Data submitted im this Programme show that a very
substanrial reduction in lead In canned foods are achieved by the use of non lead-goldered

containers,
1.3.2 Cadmium

The analytical Llimits for the determination of cadmium in the different foods analyzed

varied between 0.5 and 100 ug/kg.

3.3.2,1 Uses and Limits

The major use of cadmium is in electroplating on metals {primarily steel) to provide

The next largest use is in the production of organo—cadmium

resistance to corrosion.
Other uses of cadmium ave in the

compounds which serve asg stabilizers for plastics.
preparation of pigments and in storage batteries (IARC, 1973).

ditives in 1972 proposed a provisiomal

an adult, equivalent to about 7.5 ug/kg
1s have ag yet been recommended for

The Joint FAQ/WHO Expert Committee on Food Ad

tolerable weekly intake for cadmium of 0.4-0.5 mg for
body welght per week (FAQ/WHO, 1972). No maximum leve
cadmium in Foods by the Codex Alimentarius Commission.
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FIG. 9 LEVELS OF LEAD IN FOODS PACKED IN BOTH SOLDERED & NON-SOLDERED CANS
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3,3.2.2 Lavels and trends

The countriez listed below furaished data on levels of cadmium in the
following foods!:

Veag. Fruit

Molluscs, Fresh, Grains, Fresh, Meat Kidney
Country Grustacea Finfish Canned Flour Canned Muscle Liver Miaz.,
Ausrralia W W W,F W W W W
Canada 3
China P g P W,p P P P P
FRG W
Hungary P Ww,P W W,P W,P
Ireland P P P 3
Japan Ww,P W,F w,P W,P
Mexico P P P ¥ P 13
Netherlands W W W
New Zealand P P WP W W,P
Sweden I3 )
Thailand P 3 4
UK W W W W W W
UsA P W W W W

Grains and cereal products

The reporting countries submitted data on eadmium content in barley, malze, tice, rye,
sorghum, wheat, and mixed grains. They also furnighed data on a varlety of processed cereal
products, ilneluding breads, biscuits, breakfast cereals, and flours,

The median levels in the grains varied from 1 ug/kg to 100 ug/kg with most being 1n
the 30-60 ug/kg range. The 90th percentile levels ranged from 44 ug/kg to 240 ug/kg, with
the majority being between 80 and 190 ug/kg. The median levels were gimfilar to those
discussed in the previous report. No tremds were apparent in the levels submitted. A4s uoted
in the previous report, the levels of cadmium in rye grain in the Federal Republic of Germany
were considerably lower than those in wheat.

al products varied from<£4 to 120 up/kg

The median levels of cadmium in processed cere
No apparent in¢crease in cadmium levels

and the 90th percentile levels from 8 to 220 ng/kg.
in cereal products resulted from the processing steps.

Finflsh and Shellfish

The ranges of levels of cadmium iIn fresh fish and ghellfish reported by the
participating countries were:

Median Level 890th Percentile Level

Entire Range Common Kange Entire Range Common Range
(ug/kg) (ug/ke) (uglkg) (ug/ke)

Finfigh < 4=300 5- 30 5= 480 10- %0
Crustacea 15-263 40-150 80- 640 80-400
Molluscs 70-350 70-350 140-1300 150-600

The levels reported during this perilod for cadmiuvm in crustacea are somewhat higher than in

finfish, while the levels in mollusecs are significantly higher than elther crustacea or
finflsh. Data were not submitted on enough samples of canned fish to reach a conclusion on

the influence of canning on levels of cadmium in fish,
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Fruit
Data were submitted by the reporting countries on levels of cadmium in a

variety of fresh fruit. The median levels varied between £4 and 10 ug/kg, while the 90th
percentile levels varied from<4 ug/kg to 20 ug/kg.

The participating countries also submitted data on levels of cadmivm in canned
fruit and juilces. The data available indicated that there is little, if any, effects of the
canning process on levels of cadmium in the foods involved.

Vegetahles

The median levels of cadmium in a wide variety of fresh vegetables analyzed

varied between 2.5 and 82 ug/kg while the 90th percentile levels varied between 5 and 220
ug/kg. The discussion will be limited to those vegatables where a representative number of

gamples were analysed.

The median levels for cadmium in potatoes were mostly in the range of 15-40

ug/kg and the 90th percentile levels were mainly in the 30-70 ug/kg range. These levels are
similar to those discussed in the previous report. The levels of cadmium in carrots and

onions were similar to those In potatoes.

The highest cadmium levels reported in vegetables were for spinach, where the
median levels were mostly in the range of 20-80 ug/kg and the 90th percentile leevls in the

range of 80 to 220 ug/kg.

The gemeral levels of cadmium reported in vegetables were higher than those for
fruit, but somewhater lower than these reported for grains.

Meat, including kidney

Data were submitted by participating countries on the levels of cadmium in
kidney, liver and muscle meat.

The representative ranges of the levels reported for the above types of meat
are shown below:

Madian Level 90th Percentile Level
Food (ug?kg) (ug/ke)
Muscle 10— 105 20=- 300
Liver 40- 105 90~ 900
Kidney 200-1000 500~2300

With the muscle, the levels were below 100 ug/kg, except for those reported by China
for lean pork (median, 105 ug/kg and 90th percentile, 302 ug/kg) from part of the country.
The cadmium lavels reported for liver are sowmewhat higher than those for muscle. The highest
median and 90th percentile levels were reported by China for cadmium in poultry liver from

part of the country.

The levels of cadmium reported for kidney were much higher than those reported for
either muscle or liver, and are similar to those discussed in the previous report. Highest
kidney laevels were reported by the USA for cattle kidney, where the median levels for 1980
and 1981 were sround 900 ug/kg and the 90th percentile levels were around 3000 uve/kg. High
cadmium levels were alse reported for turkey breeder kidneys In the USA, (median 1000 ug/kg
and 90th percentile, 2400 ug/kg). In this case, higher lavels were obtained in the turkey
breeder kidneys than im either turkey roaster kidneys or young rurkey kidneys.
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Migeellaneous foods

Data were also submitted for levels of cadmium in a variety of foods not requested in
the FAD/WHO Food Contamination Monitoring Programme.

Very low levels of cadmium were reported in milk. Only one country (Hungary) reported
data on levels of cadmium In human milk (70 samples). In this case, the levels of cadmium
arg gomewhat lower than in cow's milk, With processed foods, there is no evidence of an
increase in cadmium level due to processing,

3.3.2.3  Assessment of Monltoring Data

In view of the fact that the cadmium levels in shellfish and in kidney are
substantially higher than in other foods, well thought-out monitoring programmes should be
carried out on these commoditles for this metal.

The main source of cadmium entering the raw commodities include cadmium bearing strata
in the soil, the mining and metal industries, the phosphate rock used in synthetic
fertilizers, the increased use of municipal sewage siudge on agricultural land and the
combuation of fuel, In view of the toxfcological properties of cadmium, it 1s fmportant to
aveid contamination from rhese sources in order to limit or prevent increases in the levels
of cadmium in important food commodities.

3.3.3 Tin

The monitoring of tin in foods in tin-plate cans were added to the FAQ/WAO Food
Contamination Monitoring Programme for 1982-1983. The request was made to note whether the
cang were lacquered or not,

The deteection limits for tin in the various countries varied between 250 ug/kg
{Thailand) and 10,000 ug/kpg (United Kingdom).

3.3.3.1 Uses and limits

Tin is mainly used in tinplated containers, but is is also extensively used in
golders, in alloys such as bronzes and pewter, and in more speclalized alloys such as dental
amalgams and the titanium alloys used in alrcraft engineering. Organotin compounds are
mainly usad in the plastics industry, particularly as stabilizers in poly (vinyl chloride).
Certain arganotin compounds have biocidal propertics and are used ag pesticides (WHO, 1980).

The Joint Expert Committee on Food Additives has established a provislonal maximum
tolerable daily intake for tin of 2 mg/kg body weight, Maximum levels of 250 mg/kg (230,000
ug/kg) in a wide variety of canned vegetables and frult products, and of 150 mg/kg (150,000
ug/kg) in a number of fruit julces and nectars have been recommended by the Joint FAQ/WHO
Codex Alimentarius Commission (FAO/WHO, 1983a). '

31.3.3.2 Levels and treands

The following countries submitted data for tin in the canned foods indicated:

Cereal
Country Prod, Figh Fruit Veg, Meat Milk
Hungary W W W W
Ireland B
New Zealand W W W
Thailand w,P P P
K W W W w,P W W

W; whole country
F: part of country
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The median levels of tin reported for the different foods varled from 1000 ug/kg in
different canned vegetables (Hungary) to 125,000 in fruit juice (Ireland). The %0th
percantile level ranged between 7,400 ug/kg in canned tomato puree (Hungary) and 203,000

ug/kpg in different fruit juice (Ireland).

In most cases, the nations reperted whether the cans were lacquered or not, Plain

gans, cans with lacquered ends and fully lacquered cans were all used, From the data
available it was not possible to determine whether there was a correlatiom between tin

content and lacquered containers,

3.3.3,3 Assessment of monitoring data

Thus far, only & small amount of data has been submitted on tin content in canmed
foods, Few 90th percentile values exceed 150 mg/kg.

3.4 Aflatoxins

Most countries datermined aflatoxins by methods based on thin layer chromatography or,
to a lesser extent, high performance liquid chromotography, both preceded by organic solvent

extraction. The analyrical limits for total aflatoxins (B1, Bz, 63, Gp) or aflatoxin
By varied between 0,1 ug/kg and 10 ug/kg, The analytical limits fox aflatoxin M-l in wilk

and milk products varied from 0.003 ug/kg to 0.15 ug/kg.

3,4.1 Sources and limits

Aflatoxins are a group of toxic substances produced by the growth of Aspergillus
flavus and certain other moulds. Optimal conditiomns for toxin formatiom are high humidity

and temperature.

There is considerable evidence that aflatoxins when ingested are carcinogenic in
several animal species, The studies of liver cancer ineidence in human o relarion to
aflatoxin intake provide circumstantial evidence of a causal relationship (IARC, 1976; WHO,
1979b), FAO/WHO have not recommended a limit for the dietary intake of aflatoxins, and
limits in foods have not been established within the FAO/WHO Food Standards Programme.
Various nations have established limits within the following ranges (TARC, 1982):

Product Limits (ug/kg)
Aflaroxins {total or By) Foods 5 = 20
Aflatoxins (total or BEjp) Animal feedstuffs 20 - 50
Milk 0.1 - 0.5

Aflatoxin Mj

3.4.2 Levels and treads

The following countries submitted data on laevels of aflatoxins in the foods indlcated:

Other

Malze Grains Grounduuts Milk

and and and Other Animal and
Country Prods. Prods, Prods. Nuts Feed Prods Mise.
Australia W.P
Brazil P P F P P P
Canada r W,EB ) W
FRG P
Ireland W W W W
Japan P
Mexico P B P p

W

Netherlands W
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Other

Maize Grains Groundnuts Milic

and and and Other Anfimal and
Country Prods. Prods. Prods, Nutsg Fecd Prods, MWMisc.
Sweden W P
UK P g w,e P
USA P W W W

W,P W,P W P

Part country
Matze and maize products

The products reported in this category include maize, maize grain, shelled white and
yellow maize and dry milled maize.

Many samples monitored in the USA and USSR contained levels of rotal aflatoxins above
the limit of detection. The ranges of levels in the samples were as follows:

Median 90th Perc.
Level Level
Food Country Years (ug/ks) (ug/ke)
Malze, shelled USA 1980-1983 £ 1-80 17-239
Maize, dry milled USA 1981-1982 £1-16 £ 1~ 28
Maize, grain US5R 1981 <1 51-662

In most cases, these samplegs were representativa of only parts of the above countries, No
trends were apparent, aince the aflatoxin levels are found locally, where conditionz of high
humidity and temperature during harvesting and storage favour the growth of the moulds
producing aflatoxins,

Dther graing and cereal products

The participating countries submitted data on aflatoxin levels 4n a variety of other
grains and cereal producta, With few exceptions (e.g. soybean flour), most of the samples of
these products contalned levels of total aflatoxins below or near the limits of detection.

Groundnut and greoundnut products

The participating countries reported data on levels of aflatoxins in a variety of
groundnuts and products. Most levels were below or near the limits of detection, except for
certaln samples analyzed in the years indicated:

Median
Level 90th Perec.
Foods Country Years (ug/kg) (ug/kg)
Groundnuts Brazil (domestic) 1980/83 <. 8-890 30-5000
Groundnucs Canada (imported) 1982 4 19
Groundnuts, raw in shell TIreland (imported) 1982/83 70— 80 120-500
Groundnuts, roasted,
shelled usA (domestic) 1981/83 £ 15~24
Groundnuts Ireland  (Imported) 1980 2000 4000
Groundnuts Mexlco (domestic) 1930 42 700
Groundnuts UssR (donmestic
imported) 19382 <1 329
SGroundnuts, canned Mexico {domastic) 1980 2.5 19
Groundnut butter Australia (domestic) 1980 <5 17
Groundnut butter J5A (domestic) 19381 1 13

Croundnut butter UK {(domestic) 1982/43 £1-55 4=5335
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Other nuts and nut products

Information on aflatoxin econtent In various categoriea of almond, brazil nut,
filbert, pecan, pistachio, pumpkin seed and walout productsz waz submitted by Canada anmd the
U5A,

The levels were below or near the limits of detection with the following exceptions:

90th Perc.
Median Level Lavel
Food Countxy (ug/kg) (ug/kg)
Platachio nuts Canada (imported) 42,5 110
Pumpkin seeds Canada (imported, domestic) 8 63

Since both a large mumber of samples of imported and domestic products were
monitored, these results indicate that the producing countries are carrying out effective
methods of control to limit the level of aflatoxins in these products.

Animal feeds
Datz were submitted on levels of aflatoxins in finished animal feeds, cottonseed
cubes and a variety of mixed meals {almond, brazil nut, caghew, groundnut, pecan, pistachio

and walout},

The median and 90th percentile levels in these products were all below 20 ug/kg with
the following exceptions:

90th Perc,
Median Level Level
Food Country (ug/kg) (ug/kg)
Animal feed Brazil (domestic) <8 40
Brazil (domestic) 58 180
Cotronsead cuhbes Ireland (imported) 20 120

These resuvlts indicate that producing countries in general are taking steps to
control the levels of aflatroxing in animal feed.

Milk and Milk Products

Median and 90th perceatile levels of aflatoxin My in whole milk and dried skimmed
milk were all halow 0.3 ug/kg.

Migcellaneous

Data were algo gubmitted on levels of aflatoxins ia the following foods not requested
by the Food Contamination Monitoring Programme: alcoholic beverages, beans, peas, omelette,
cocoa liqueur and coffee. All the median and 90th percentile levels reported were below or
vary c¢loge to the limits of detection,

3.4.3 Assessment of Monitoring data

The data submitted on levels of aflatoxins in nuts, grains and milk show thar in
general the producing ecountries are taking effective steps to limit the levels of these
gubstances In the food and animal feed supply. However, the instances where relatively high
levels were reported highlight the neceasity for couatries producing the raw products and
those consuming them to make every effort to rigorously control the contamination of food and
fead by aflatoxins.
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4. ASSESSMENT OF DATA ON DIETARY INTAKES OF CHEMICAL CONTAMINANTS

Data on the dletary intakes of certain contaminants have been received from eleven
collaborating centres participating in the Joint FAO/WHO Food Contamination Menitoring
Programme, The data reviewed cover the period from 1971 to 1983 and include information on
the Intakes of a series of organochlorine and organophosphorus pesticides, polychlorinated
biphenyls, cadwmium, lead, and aflatoxins,

A raquest was made In 1979 to the FAQ/WHO Collaborating Centres for Food
Contamination Monitoring to submit all available data on levels of certain chemical
contaminants in the total diet and te provide details om how the teotal dietary intakes were
determined, Mowever, only since 1980 has this data collection been carried out in a
systematic way,

Data on contaminantz in the dlet were reported from cellaborating centras In
Australia, Austria, Canada, Guatemala, Hungary, Ireland, Japan, New Zealand, Sweden, the
United Kingdom and the United States of America, Austria, Ireland, and 5Sweden submitted
dietary fintake data on cadmium and/or lead only.

In order to identify potential health problems from the presence of toxlc
contamlnants In the food supply, the extent to which the actual dietary intakes of the
contaminants approach or exceed a toxicologically acceptable daily intake (ADI) or a
provisgional tolerable weekly intake (PTWI) has been made, TFor the protection of the health
of an individual, the amount of & chemfcal residue consumed by that individual should not
exceed the APT ar PTWI over a prolonged period of time, To ascertain whether some consumers
might be at risk or not, therefore, it 1s {important to compare the estimated intake, as
assessed by dietary Intake studies, with the ADT or PTWI.

The characteristics of the diet and the preparations for analysls varied widely from
one country to another, and the approach employed in a given country depended on the
resources avallable and on local food habits and consumption patterns, Table 1 summarlzes
the main characteristles of the dietary intake studles carried out by the different countries
and Is bazed on information provided by the institutions participating in GEMS/Food as well
as {nformation contained in the Guidelines for the study of dietary intakes of chemical
contaminants (FAQ/WHO, 1985a).
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Some countries have submitted intake data for sevetral population groups. For example,
Intake deta from Australiz were related te infants (9 months old, average welght, 9.5 kg),
Z~year—old {average weight 12.25 kg), women (average weight, 38 kg}, etc. Hungary submitted
data for a varlety of consumer groups of different ages and sex (e.g. boarding
schoolchildren, inmates of old people's homes), From the value submittad in upg/person/day,
the corresponding intakes per kilogram of body weight have been calculated in each case.

Tt should be nored that no gountry hags submltted dietary intake data on all the
contaminants included in the Food Contamination Monitoring Programme. In the case of total
diet programmes involving collection of “market haskets”,? the data are based on annual
analysis of a number of markat baskefrs ranging up to 24 par year, Some of rthe data go back
to dietary intake studies carrfed out im 1971. The submission of data from the USA for the
most recent period included the dietary intake data developed for all of 1981 and the first
quarter of 1982, For purposes of simplification this will bhe referred to as 1932 data.

Dietary latake data collected between 1971 and 1979 have been summarized and agsessed
{FAO/WHD, 1982). The present document reports on these as well ag on the recently received
1980-83 data. The 1980-83 intake data have been computer—processed, a summary of rhe data
has been issued (FAO/WHO 1983 b; 1986) and information has been provided on the general type
of dietary intake study carried out: (i) composite food groups, in which case the number of
food groups is given, (1i) major food items coupled with amounts consumed, and (111}
duplicate portions of meals, Other Information Includes: total number of food items making
up the diet, whether or net beverages have been included, whether the foods were kitchen
prepared hefore analysis, a description (ineluding the weight) of the consumers, the dally
congumption of the dist (g/person/day), and the number of diets analysed, In addition, the
sampling perled is reported. When dlet samples were collected over a 2-year period, only the
later year is mentioned in this review,

Becauge of the assumptions that have to be made on the designatlon of a
“representative™ national diet and in the selection of the relatively few samples collected
per year, data usually must be developed over saveral years before it can be concluded that a
trend has occurred In the intake of a given contaminant,

4,1 Organochlorine pesticides

4.1.1 Aldrin and dieldrin (Figure 10)

A maximum ADI of 0,1 ug/kg body weight has been recommended for the sum of aldrin and
dieldrin,

Dietary intake data for aldrin and dieldrin are presented Iin Figure 10,

Australia submitted 1980 dieldrin intake data for six different population groups of
different body weights: men, women, girls, boys, children and Infants, The highest intake
per kilogramme of body weight is for the 9-month infant.

Canada showed an appreciable decrease in the intake of resldues of aldrin and dieldrin
from 1971 to 1977 to 8 level which is about 2% of the ADI, For 1979, Guatemala reported a
gignificantly higher intake i urban than in rural diets, The median intake of aldrin and
dieldrin in urban Guatemala decreased from approximately 90% to 10% of the ADI between 1979
and 1984; however, iIn 1984, the 90th percentile value exceeded the ADI, Between 1979 and
1983, the median dietary intakes in Japan decreased from 14% to 5% of the ADI.

a/ The "market basket” of food (also called “total dlet”) reflects a defined total diet of a
congumer for a speciflc period of time, in proportions based on the available food
congunption data.
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FIG. 10 DIETARY INTAKES OF ALDRIN & DIELDRIN
{max ADI: 0.1 ug/kg body weight)
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New Zealand submitted medians and 90th percentile data in terms of ug of contaminant
per kg of each of rhe elght food groups. The dally dietary ingake of the contaminant was
calculated using published data on the daily censumption of each food group (Dick, 1978a).
All median values for aldrin and dieldrin in the various food groups were below the limit of
detectlon of 5 ug/kg. The 90th percentile values of 9 ug/kg and 7 ug/kg were reported for
the dalry products and meat—fish-eggz groups, respectively (daily consumption, 5320 g/day of
dairy products and 321 g/day of meat—-fish-eggs). 1Im 1975, at the 90th percentile level, the
intake of aldrin and dieldrin residues was equal to the ADI, the main contributors being hipgh
fat-containing food groups of animal origin. The lower inrake of aldrin/dieldrin In rural
areas of Guatemala in comparison to urban areas, could be due to lower consumptlon of animal
products in rural settings,

The United Kingdom showed a decrease In the median intake from 20% to 107 of the ADY
between 1980 and 1981, but additional data will have to be obtained before it pan he
determined whether a downward trend is occurring. Between 1974 and 1382, the mean intake in
the USA decreased from 457 ro 16% of the ADI.

In summary, the wedian and/or mean dietary intakes of aldrin/dieldrin residues
reported by several countries represent a notable percentage of the ADI, In the most recent
years, medlan values range from 5% ro 15% of the ADI while mean values range from 7% to 367
of the ADI. 1In one case, the 90th percentile exceeded the ADI. A decrease of the dletary
intakes of residues of aldrin/dieldrin over a period of years may be noted in some
countries. Such a decreage might be due to the introdugction by some countries of
restrictions or bans on the use of these pesticidas,

4,1.2 DDT complex (Figure 11)

A maximum ADI of 20 ug/kg body weight has racently baen racommended for the DDT
complex (FAQ/WHO, 1985c).

Australia submitted 1980 dietary intake data Ffor six different populatlon groupa, It
can be zeen that the highest intake per kg body welght was for the 2-year old child; the 90th
parcentile intake was 10Z of the ADI in comparison te 3% of the ADI for adults.

Intake of the UDT complex in Canada was low in 1971 (0.8% of the ADI) and decreaszed
further to 0.1% of the ADI in 1977, perhaps reflecting the decreased use of DDT in that
country, A decrease In dietary Iintake betwaeen 1379 and 1984 may ba noted 1n the Guatemala
study,

For 1978 and 1979, Hungary submitted data on the levels of the DDT complex per kg
waight of the diet, The diet was charvacteristic of different population groups: children's
home, public catering, old people's home, and boarding school, However, only selected dara
are pregsented in Figure 11, The intakes per persom and per kg body welght were calculated
asguming a uniform dietary consumption of 1.9 kg and body waight of 57 kg. Wedlazn and 90th
percentile dietary intakes averaged, respectively, 1% and 2% of the ADI duxing 1978 and
1979, No particular trend can be seen between the intake in different years or for different
population groups,

Median dletary intakes in Japan remained constant at approximately 0.2¥% of the ADNI
hatween 1979 and 1983,

In New Zealand, highest levels of the DOT complex were found in the food groups of
animal origin, and of relatively high far content, In 1975, the median values were 42 and 18
ug/kg food weight in the meat—-fish-egg and the dalry products food groups, respectively,
Median values in all other food groups were below the limit of detection of 5 ug/kg food
welght, The total dietary intake represents the wmaximum likely intake of DDT residues since
the diet was not cooked and cooking may decrease the final residues in some foods, and the
ammmt of food consumed fs rather on the high side, 3.3 kg (Dick, 1978b),

In the United Kingdom, intakes reported were less than 17 of the ADI.
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In the USA, the dietary Intakes of the DDT complex were low throughout the study
period (1972 to 1982) and did not exceed 0,5% of the ADI).

The dietary intakes of the TDT complex are low in the reporting countries. All 90th
percentile values are below 10% of the ADT.

4.1,3 Hexachlorobenzene (HCB) {(Figure 12)

The maximum ADRL for HCR was 0.6 uz/kp body weight, but it has been withdrawn.

Canada showed a steady decrease in the intake of HCB residues between 1973 and 1977 at
which point the median intake was 0.001 ug/kg body weight, Hungary showed a median intake
level of D.07 ug/kgz body weight in 1978, and from 0,13 to less than the limit of detection in
1979, Japan showed median intakes of approximately 0.002 ug/kg body welight between 1979 and
1933, Simlilarly, median intakes of approximately 0.002 ug/kg body welght were reported by
the United Kingdom Iin 1981 and by the USA between 1979 and 1382, WNo clear trend can be seen
in the mean intakes reported by the USA between 1972 and 1982,

The data in Figure 12 indicate that the median intskes for HCB vary from 0.001 te Q.1
ug/kg body welght in the dilets studied in Camada, Hungary, Japan, United Kingdom and the USA,

The madian dietary intakes reported im recent years are in the vicinity of 0,002 ug/kg
body welght and show no significant differences between the different countries,

4,1.4 Total HCH isomers {Figure 13)

No ADI has been proposed by the Joint FAO/WHO Meeting on Pesticide Residues for total
HCH isomers.

In Cansda, the intake of hexachlorecyclohexane (HCH) isomers decreased from 0,05 ug/kg
body weight in 1971 to 0,01 ug/kg body welght in 1977, The median intakes reported by
Guatemala, Japan and the United Kingdom were generally around 0,04 ug/kg body weight.

Hungary reported intakes of vatrious population groups, The overall median values were 0.2
and 0,1 ug/kg hody weight in 1978 and 1979 respectively. In the USA, mean intakes showed an
increase from 0.004 to 0,025 ug/kg body weight between 1972 and 1974, at which polnt a
decreasing trend is noticeable down to a value of 0,01 ug/kz body weight in 1982,

4,1,5 Lindane (gamma—~HCH)

Dietary intake data on lindane residues were submitted by Guatemala, Japan, New
Zealand, the United Kingdom and the USA, All intakes reported, dating back te 1973,
constitute a very small percentage (1.2% or less) of the maximum ADI (10 ug/kg body weight}),
even at the 90th percentile levels,

4,1,6 Heptachlor and heprachlor epoxide (Figure 14)

Dictary intakes of heptachlor and heptachlor epoxide residues have been received sinee
1971 from Canada, Guatemala, Japan, and the USA. In every c¢ase, the median intakes were 1%
or less of the maximum ADI of 0.5 ug/kg body weight. The highest 90th percentile intakes
raported were 9% and 3% of the ADI in Guatemala and Japan, respectively, in 1982,

No significant trend is apparent in countries reporting data for several years
(Canada, Japan, and tha USA),.

4.2 Ovganephosphorus pesticides

Gollection of dietary intake data on diazinon, malathien, parathlon and
parathion—methyl was iniriated im 1980. In all cases the median and 90th percentile intakes
reported For organophosphorus pesticides are low, 2% (or less) of the maximum ADI for the
pesticide concerned,
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FIG. 12 DIETARY INTAKES OF HEXACHLOROBENZENE (HCRB)
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FIG. 13 DIETARY INTAKES OF TOTAL HCH ISOMERS

024 I (0. 40) _ i}

0.23+

0.22+- c( -= 90 th percentiie

o Median
0.21-
@ Mean

0.20

T = maximum

# not detected
019+
018+
017 |-
016~

015+

0.14

I
]
1

013K T

012
0t~

010+ ﬁ;

Drietary intake, ug/kg body weight/day

0.09+ T T -
0.08
007k s -
006+ T2
Des-9 9 @ @ -3
0.041 29 o 4 I - o T O |
0.03 Q

0020 ¢

L IIT

7 ;12 737477 798284 7879 ° 739 BOBIAZ B3 8O &) 727374 75 76 77 78 79 BO B2
CAN GuA HUN JPN UK LISA

WG §E2IE




¥3N Hdr ¥na W%
£8 08 BL 8 &L 8¢ S ¥ & U B Z818 08 &/ it B g v 8 i L

WHO/EHE/F08/86.5
Lo0SR ONM

Page o1

TR LA

—
£

P11 10U
WLy
ueaw

o8 B %

uipal
suanad Y g ~—

(3uT1em LApog Syydnce gl 1oy wryxem}
40IX0J4A MOTHOVIAEH+HOTHIVILEH 40 STIVINT ANVIAIq ¥ '914

1aY 40 % ‘el Aeteig




WHO/FEHE/FO5/86.5
Page 62

For countries reporting dara over several years (Japan and the USA), a slight increase
in intake of organcphosphorus pesticides is seen in the more recent years. It will be
necessary to obtain data for additfiomal years ro determine whether this constitutes a trend.
Guatemala reported non-detectable lavels for three of the organophosphorus pescicides:
malathion, parathlon, and parathipn-methyl,

4.3 Polychlorinated biphenyls (PCB)

No tolerable intake has been proposed by the Joint FAQ/WHO Meeting on Pesticide
Residues for the PLOBa,

The data for PCRs in the diete of Canada, Guaremala, Japan, the United Kingdom, and
the USA are presented in Figure 15. The mean dietary intakes reported are at or below 0.06
ug/kg body weight. The highest reported intake was 0,12 ug/kg body weight.

There is no discernible trend in the reported dietary intakes from 1979 to 1983 in
Japan, nor from 1972 to 1932 in the USA. The mean intake In the USA was appreciably higher
than the medfan intake in 1979 indicating perhaps some contamination incidents, A few
unusually high findings may have an appreciable effect on the mean level, but little on the
madian, ‘

Somewhat higher dietary intakes of PUBs were reported from Japan as compared to other
reporting countries. This may be due to a higher fish consumptien in Japan and the tendency
of PCBs to biocaccumulate In aquatic organisms.
b4 Metals
4.4,.1 Cadmium

Tn 1972, the JECFA propesed a Provisional Tolerable Weekly Intake (PTIWI) for cadmium
of 400-500 ug per individual. Assuming a 60 kg person, a PTWI of 6.7 = 8.3 wg (average 7.5
ug) per kilogram body welght is calculated (FAQ/WHO, 1972).

Data on dietary intakes of cadmium were submitted by ten collaborating centres
indicating perhaps a general concern about this contamipnant, Medians and 90th percentile
valuea in various years are presented in Fig, 16 and Fig. 17.

NData from Australia Indicate that the highest intake on a kilogram body welght basie
is for the two-year old child (Fig. 16). The nature of the diet of a 9-month infant may
preclude against excessive exposure to cadmium. Data gathered in GEMS/Food on cadmium levels
in indfvidual foodstuffs show that highest levels were found, in a roughly decreasing order,
in offal, fish and shellfish, cereals, and vegetables. Substanrially lower levels were found
in meat and poultry, dairy products, and fruit. The hypothetical diet of a 9-month old in
Australia doez not ingclude for instance any liver, fish, or fish products In contrast to that
of a 2-year old,. and contains a lower percentage (by welght) of c¢ereals and vegetables
(Australiz, 1982). The medlan intake per kg of body weight is approximately half the PTWI
for a 2-year old and about one—fifth the PTWI for an adult, During 1980 and 1981, at the
90th percentile level, the PTWI is exceeded for several population groups. However, these
90th percentile values are grossly inflated as the 90th percentils values obtained for each
af the Individual Food components through the year were used to calculate the total dietary
intake at that level. For the 1982/83 reportings, the diet values were caleculated on the
results of the individual foods on each of the sampling occasions and median and 90th
percentile values determined from these calculated dietary intakes, Furthermore it will be
noted that the calculated total dietary intakes of cadmium (and lead) for 1983 are less than
those For 1982. This is in the wain due to the use in the 1982 calculations of values
equlvalent to half the limit of quantitationm for all valucs reported as less than the limit
of quantitation including these reported as non detected, Iu the 1983 calculations the
approach proposed in the Guidelines (FAQ/WHO, 1985) has been used where “not detected”
repottings are given the value of zero,

Hungary submitted in 1978 and 1979 data for a variety of diets, e¢.g., & boarding
school (seasonal samples) and public catering places, and 1n 1980-83 for diets of varlous
population groups of different ages, sex and body welght, A comparisen of the median values
tor different population groups show higher {ntakes per kilogram body weight for children
than for adult (Fig. 16).
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Intakes for the adult population in different countries are given in Fig. 17. In many
of the reporting countries, median cadmium dietary intakes constirtute an appreciable
percentage of the PTIWE, reaching up to 90% of the PTWI,

Guatemala reported the mean intakes in 1979 for low-income rural and urban areas. The
intake was higher in the rural area, Intake levels for the urban areas were lower in 1932
and 1983 than in 1979, However, further data will have to be obtained to determine whether
these trends are gignificant.

In Japan, median dietary Intakes ranged from 507 to 80% of the PTWI. They decreased
between 1979 and 1983 but additional data would need to be obtained to ascertain whether a
downward trend {a occurring. New Zealand and Swaden reported median/mean intakes of
approximately 15% of the PTWI in 1975 and 1980 respectively. The 90th percentile value for
New Zealand (23 ug/kg body weight/week) iz based on the sum of the 90th percentile values of
the individual composites instead of the diet samples. Such a value is ewpected to be
largely exaggerated and should not be considered as a reflection of the real situationm,

The United Kingdom reported median intakes of approximately 257 of the PIWI between
1971 and 1983, Median inrtakes in the USA were approximately 37% of the PIWL between 1979 and
1982, The mean intakes hetween 1971 and 1982 averaged about 45% of the #IWI, with ne real
trend apparent.

In all the reporting countries, the median cadmium dietary intakes constitute an
appreciable percentage of the PTWI. At the 90th percentile intake levels, the PTWI was
exceaded in geveral casgesz.

Exposure to cadmlum in the diet iz of public health concern. Such exposure should
continue to ba monitored and appropriate measures taken to minimize Its occurremnce.

4.4.2 Lead

JECFA has allocated a PTWI for adults of 3 wg of lead per person, equivalent te 0,05
mg/kg body weipht (FAO/WHO,1972). In 1986, JECFA established a PTWI of 25 ug/kg body welight
for infants and children (FAO/WHO, in press).

Elevan collaborating centres submitted data on dierary intakes of lead and these are
presented in Figures 18 and 19. The highest intakes per kilogramme of body weight reported
were from Australla for the 9-month old infant; the hypothetical diet of a 9-month old
{neludes & relatively high amount of canned foods (Australia, 1982) which are known to be a
major soutce of dietary lead, However, the 20th percentile intake data for 1980-81 are
largely exaggerated (see section 4.4.1)., Between 1980 and 1983, the median intakes for
adults (Fig. 19) were generally around 10-20% of the PTWI.

For adults (Fig,19), Austria reported a median intake of 11% of the FTWI in 1978,
Canada reported a decrease in median intake from 30% to 15% of the PTWI in 1971 and 1972,
respectively. Ireland reported a mean intake of 3537 of the PTWL in 19827,

In Guatemala, the mean intakes reported for low-income rural and urban areas from
duplicate diet samples in 1979 were arvound 46-49 ug/kg body weight which 1s very close to the
PTWI of 50 ug/kg hody weight, The mean dietary intake reported for 1982 and 1984 were
appteciably less although the population groups studied were uot strictly comparable.

TFurther data must be ohtained to assess the significance of the decrease in intake reported
for 1982 and 1984.

Hungary reported dletary intake data every year from 1978 to 1983 for a variety of
adult population groups with no particular trend sesn between thase groups. In 1983, the
intakes per kg of body welght increased with decreasing age and exceeded the PTWI for infants
and ¢hildren for the 3~6-year and 6-10-year age groupsa (Figure 18),

Japan reported median dietary takes of 11-23% of the PTWI between 1979 and 1983, New
Zealand reported a median intake of 52% of the PIWI in 1979.
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The high Intake reported by New Zealand is partly due to the greater average weight of the
diet used in their studies, It is of interest teo note that about 40% of the lead intake
from this diet was supplied from the canmed food composite. Mean intakes io Sweden during
1980 were 3% of the PTWL.

A decreasing trend may be seen in median intakes in the United ¥ingdom between 1971
and 1983. Mean intakes 1n the USA were in the range of 15% of the PTWI between 1973 and 1982,

4.4,3 Tim

New Zealand reported a mean intake of approximately 0.1 mg/kg body weight in
comparison to the Provisional Maximum Tolerable Daily Intake (PMIDI)of 2 mg/kg body weight
for inorganic tin.

4.5 Aflatoxins

Only Guatemala submitted data on dietary intakes of total aflatoxims, In 1979, these
were not detected in diet samples. In 1982 and 1984, the mean and 90th percentile intakes
ware, tespectively, about 0.2 and 0.5 ug/kg body weight. The detection limir was 4 ug/kg
sample and a value of half the detection limit (2 ug/kg) was used to calculate the mean when
aflatoxins were not detected,

Aflatoxins Bi and Bz were not detected in the 1982 Jdiet samples in Japan,

A tolerable intake for aflatoxins has not been proposed by FAQ/WHO,

4,5 Assessment of dietary intake data

Dietary intake data of selected pestlieides, PCBs, cadmium, lead tin and aflatoxins
have been collectsd under the Food Contamination Monitoring Programme. Nearly all data
collected so far are from developed countrles, Tn many of these developed countries, certain
uses of these pesticides and PCBs have been curtailed or prohibited. There 1s a need to
collect additional dietary intake data from developing countries where some of these
pesticides are known to be used extensively., Such data would provide better global coverage
and a batrrer assessment of the magnitude of exposure to contaminants in the diet,

Dietary Intake data indicate that in some countries the exposute to certain
organochlorine pesticldes particularly aldrin and dieldrin may constitute a significant
portion of the ADI. Aa would be expected, higher levels of fat—soluble organochlorine
compoutids were found in the animal fat-containing portions of the diet such as meat, fish,
poultry and dairy products. An increase In intake of animal fats may result in higher
dietary exposure to organochlorine compounds,

The dierary intakes of residues of organophosphorus pesticides where reported, are
low in all cases. A slight increase may be noticeahle in some reporting countries, perhaps
reflectring a trend towards replacing organochleorine with organophosphorus pesticides.

Detary intakes of cadmium and lead as reported by eleven collaberating centres
comgtitute an appreciable percentage of the PIWIs for these two contaminants,

Diatary intakes of cadmium and lead per kg body weight are highest for infants and
young children who are considered to be the susceptible groups and are at highest risk for
lead. BEvery affort should he made to reduce the levels of cadmium and lead in feod and
drinkting-water.

There may be an upward trend in the distary Intakes of some contaminants in certain
countries in the more recent years. Where such a trend 1s occurring, the countries concerned
ghould be particularly vigilant ir monitering the dietary iatakes of these contaminants and
in takiug appropriate measures to reverse such an upward trend.
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Comparjison between the reported levels of exposure to certain contaminants (HCH
isomera, HCB, PCBs, aflatoxins) and permissible exposure levels cannot be made because of the
ahsence of defined FAO/WHD toxicolopically acceptable/tolerable intake levels,

3. ESTIMATES OF INTAKES OF CONTAMINANTS
FROM HUMAN MILK

Estimates of dietary intake of contaminants for breast—fed infants may be obtalped
from human milk data. For the first three months of life, an infant consumes on the average
120 i per day of human milk/kg body weight, the volume consumed per unlt welght decreasing
with {ncreasing age (WHO, 1985}, By multiplying the ug/kg concentration of a given
contaminant by 0,12 the approximate intake of the contaminant in ug/day/kg body weighrt may be
estimated and this in turn may he compared to the ADY or PTWI established for certain
contaminants, Alternatfively, an "scceptable level” of a contaminant in human milk may be
computed by dividing the ADI by 0,12, For example, an "acceptrable level” of aldrin/dieldrin
i1n human mi{lk is 0.8 ug/kg which may then be compared directly with the levels reported, At
concentrations of aldrin/dieldrin greater than 0.8 ug/kg, the ADL iz exceeded, Human milk
data were requested on an “as is” basis. The data recelved here cover the periocd 1971 to
1983 and include the data evaluated in the previous report,

=

7.1 Aldrin and dieldrin

The detection limits varied from 0.L to 2 ug/kg of human milk, Approximate intakes
of aldrin and dieldrin have been computed and are presented in Figure 20. Data from 11
countries indicate that at the 90th percentile level, the maximum ADI of 0.1 ug/kg body
weight iz exceeded in all cases, reaching up to ten times the ADI. Most median values algo
exceed the ADRT.

Japan, Sweden and the USA show a downward trend in the median level of contamination
of human milk between 1971/72 and 1979/81, 1In recent reporting years, most median lavels
vield intake values at or below the ADI.

5.2 DDT comElex

Assuming apain a human milk daily intake of 0.12 ug/kg body welight, a concentration
of DBT of more than 167 ug/kg human milk may result in an Intake exceeding the recently
established maximum ADI for DDT of 20 ug/kg body weight. Tt can be seen from Figure 1 that
at this "acceptable level” of 167 ug/kg, the ADI is exceeded at the 90th percentile levels in
recent years only in the gase of Guatemala, The 90th percentile Iintake amounted to
approximately 70% of the ADI jn the U3A In 1979,

5.3 Gamma—~HCH (Lindane}

Data submitted on median and 90th percentile levels of lindane in human wilk indicata
that in all cases the astimated intakes are wall below the maximum ADI of 10 ug/kg body
welght; never exceeding 10% of the ADI even at the 90th percentile level,

5.4 Heptachlor and heptachlor epoxide

Calevated intakes of heptachlor and its epoxide are presented in Figure 21. At the
90th percentile level, the calculated intake constitute at times an appreciable percentage of
the ADI; in the USA, in 1975 and 1979 and Switzerland (1974) this caleculated intake amounted
to approximately 85% of the ADI. Caleulated 90th percentile intakes in Guatemala (1974) and
Japan (1978} approximated the 7374 lavel, but decreased in subsequent years,

3.3 Other organochlerine contaminants

Levels of total HCH lsomers, hegachlorobenzene and PCBs in human milk are not
discussed in this section, since acceptable intake levels are not established for these
contaminants.




WHO/EHE /FOS/86.5

Page 71

Vi AN g ElLH 13N [ wNo D3 N3G N¥2 Hlw
BLSLPLIL 08 BLSLVLEL BLALWLTLNL 7L LBOBGLOLLLBLGLVLTLEICNC CBGLGLGLGLO ERZAGE UL LIFOLGL 28 Gf 8
3 _ D
z
¥ & 4
[LiL-5 o W]
o1 L..—:M o q o Y & ¥
ol & & el
U 1T o
- €D
A J -
o] oF [s B o BN+ o o] o] A . A
1 1 w
s c -
i AL &0
a [u] |_| [+ M w] M.v e i )
- o
&0
o
i 1 L 114 Ep
1 1 1 —1£0
UEN3AAP JO Y Uy TSET .
ueIpay o 190
< apanad Y5 —
T § AL 1 1+l i}

HTIW NYNNH WOYd NIHO7310 2 NIHATY 40 3XYLINI Q3LvWELS3 02 '9Id

Aep/iyBiam Apoq Bxy/Bri ‘axeiul patemajen




WHO/EHE/FOS/B6 .5
Page /2

FIG, 2t ESTIMATED INTAKE OF HEPTACHLOR & ITS EPOXIDE FROM HUMAN MILK
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3.6 Metals

Hungary submitted data on levels of cadmium and lead in human milk, Most values
reported for cadmium were below the limits of detectiom, except in certain parts of the
country where the levels reached 20% of the PTWI,

For lead, the calculated 90th percentile intakes varied during 1980 from less than 10
to 60 ug/kg body weight/week in different parts of the country in comparison to the PTWI of
25 ug/kg body weight for infants and children.

3.7 Assessment of monitering data

The reported levels of certain chlorinated pesticides and lead iu human milk may
ragult in an Intake by the breast—fed infant that exceeds the ADI or PTWI in some cases.
However, acceptable intakes are usually developed on the basis of lifetime exposure, while
intake of contaminants from human milk 13 limited to a few months of a lifetime.

Whether the intakes quoted above "are detrimental to the child's progress in terms of
physical or possibly mental davelopment is not known. But any outery about contaminated
breast milk is not justified because the problem is not one of breast-feeding. Any child
taken off breast—feeding will continue to ingest the pesticides in his daily diet just as
does his mother who now passes some of it to her child in the breast milk, There are only
two ways of cowbating the problems: (a) by developing compounds that are easily excreted;
(b) by identifying the most haraful cowmpounds and strictly comtrolling their use" (WHO,
1885),




WHO/EHE/FO5/86.5
Page 74

REFERENCES

AUSTRALTAN NATLONAL HEALTH AND MEDICAL RESEARCH COUNCIL (1982) Market basket (nmoxlous
substances) survey of food 1982, Canberra, Australlan Government Publishing Service.

PICK, G.L. BT AL (1978a) Survey of trace elements and pesticide residues in the New Zealand
diet. 1. Trace element content, New Zgaland journal of selence, 21:57.

DICK, G.L. ET AL (1978b) Survey of trace elements and pesticide residue content. 2,
Organochlorine and organophosphorus pesticide residue content. New Zealand journal of
sclence, 21:71.

FAQ/WHO (1972) Evaluation of certain food additives and the contaminants: mercury, lead
and cadmium: sixteenth report of the Joint FAO/WHO Expert Committee on Food Additives. WHO
Tachnical Report Series, Wo, 505, Geneva,

FAO/WHO (1974) Expert counsultation on the joint FAQ/WHQ food contamination monitoring
programme — Identification of contaminants to be monltored and recommendations on sampling
plans and methodolagy. Rome 7-11 Qctober, 1974,

FAO/WHO (1976) Pesticlde residues in food. Report of the 1975 Joint Meeting of the FAQ
Working Party of Experts on Pesticide Residues and the WHO Expert Committes on Pasticide
Residues. FAD Plant Production and Protectlon Series, No. 1; WHO Technical Report Series,
No. 592, Geneva,

FAQ/WHQ (1979a) Guidelines for establishing or strengthening national food contaminaricn
monitoring programmes (English-French~Spanish) Geneva, World Health Organization,

FAO/WHO (1979b) Summary Report of data received from Collaborating Centres for food and
animal feed Centaminaclon monitoring programme. Phase IT. Geneva, World Health Organization.

FAQ/WHO (1981} Joint FAD/WHO Food and Animal Feed Contamination Monitoring Programme.
Summary of datas received from Collaborating Centres — 1977 to 1980 Part A - Countries; Part
3 = Contaminants, Geneva, World Health Organization.

FAO/WHO (1982) Summary and assessment of data received from the FAQO/WHO Collaborating
Ceatres for food contaminatlon monitoring (English-Spanish) National Food Adwinistration,
Uppsala.

FAQ/WHO (1983a) Codex Alimentarius Volume XI1I., Codex maximum I1imits for pesticide
residues, Rome, FAO,

FAQ/WIO  (1983h), Summary of 1980~81 Moniroring Data Recelved from the Collaborating Centres,
Geneva, World Health Ovganization.

FAD/WAD (1984a) Codex Alimentarius Volume XVII — Contaminants, CAG/Vol, XVII ~ Ed. 1 Rome,
FAD,

FAD/WHD  (1984h) Guide to Codex recommendations concerning pesticide residues, Part 3 -
Culdeline levels for pesticide residues CAC/PR 3 -~ 1984, Rome, FAOQ,

FAQ/WHD (1985a) Guidelines for the study of dietary intakes of chemieal contaminants. WHO
Of faet Fublicarion No, 87 (English-French-Spanish) Geneva, World Health Organization.

FAD/WHO  {1985b) Analytical quality assurance - IIl, Geneva, World Health Organizatiom.

FAQ/WHO (1985¢c) Pesticlde residues in food -~ 1984 FAO Plant Production and Protection Paper
62, Rome, FAO.




WHQ/EHE/FQS8/86.5
Page 73

FAO/WHO (1986) Summary of 1980-83 wmonitoring data received from institurions participating
in the Joint FAG/WHO Food Contamination Monitoring Programme, Geneva, World Health
Organization,

FAQ/WHO (in press) Evaluation of certain food additives and contaminants. Thirtieth report
of the Joint FAO/WHO Expert Committee on Food Additives,

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1973) TIARC monographs: The evaluation of
carcinogenc risk of chemicals to man, some inorganic and organometallic cowmpounds, Lyon,
TARC, 181 pp. (IARC monographs, Vol,2).

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1974) IARC monographs: The evaluation of the
carcinogenic risk of chemicals to man, some organochlorine pesticides, Lyon, (TARC
monographs, Vel,5),

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1976) IARC mounographs: The evaluation of
carcinogenic risk of chemicals to man, some naturally occuring substances, Lyoun, IARC, 333
pp. (IARC monographs, Vol, 10),.

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1978) YARC monographs: The evaluation of the
carcinogenic risk of chemicals to humans, polychlorinated biphenyls and pelybrominated
biphenyls, Lyon, TARC, 140 pp., (IARC monographs, Vol, 18),

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1979) IARC monographs: The evaluation of the
carcinogenic risk of chemicals to humans, some halogenated hydrocarbons, Lyon, TARC, 609 pp,
{IARC monographs, Vel, 20),

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1980) IARC monographs: The evaluation of the
carcinogenle risk of chemicals to humans, some metals and metallie compounds, Lyon, IARG, 438
pp. (IARC momographs, Vol. 23).

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1982) Environmental carcinegens - selected
methods of analysis. Vol., 53 - Some mycotoxins, Lyon, IARC, 433 pp.

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1983) TIARC monographs: The evaluation of the
carcinogenle risk of chemicals to humans, miscellaneous pesticides, Lyon, TARG, 424 pp. (TARC
wonographs, Vol. 30),

VAN DER KOLD, J, (1984) Consideration of a codex approach to contamination of foodstuffs
with polychleorinated biphenyls (FCBs). CXI1PR 84/10, Codex Committee on Pesticlde Residuves,

VETTORAZZL, G. (1979) Iaternational regulatory aspects for pesticide chemicals. Vel. I.
Toxiecity profiles. CRC Press, Boca Raton, Florida.

WHO (1976) Polychlovinated biphenvls and terphenyls. World Health Organization Geneva
(Envirconmental Health Criteria No. 2).

WHO (1977) Lead. Woxld Health Organization, Geneva {Environmental Health Criteria No, 3).

WHO (1979a) ©DDT and its derivatives, ‘World Health Organization, Geneva (Environmental
Health Criteria Na. 9).

WHO (1979b) Mycotoxins, World Health Organization, Geneva (Environmental Health Criteria
No. 11).

W3 (1980) Tin and organotin compounds. World Health Organization, Geneva (Environmental
Health Criteria Wo. 13).

WHO (1984a) Heptachlor. World Health Orgaunization, Genewva (Environmental Health Criteria
No. 382).




WHO/EHE/F0S/86.5
Page 76

Wi  (1984b) Endosulfan. Wotrld Health Organilzation, Geneva (Environmental Health Criteria
No. 40).

WHO  (1983) The quantity and quality of breast milk. World Health Organization, Geneva,




WHO/EHE/FO3/86.5
Page 77

ANNEX 1

JOINT FAQ/WHO COLLABORATING CENTRES* AND PARTICIPATING INSTITUTIONS

Y

Australia¥® My 5,W,C, Smith
Food Administration Section
Commonwealth Departmant of Health
.2, Box 100
Woden, A,C.T. 2606

Aungrria* Dr K. Pfoser
Ministry of Health and Environmental Protection
A-1010 Vienna

Brazil#* Dr A.W.H. Lara
Instituto Adolfo Lutz
Avenilda Dr. Arnaldo 355
Caixa Posral 7027
%ao Paulgp, 5.P

Canada¥® Dr H.B.S5, Conachar
Food Regearch Division
Health Protection Branch
Health and Welfare Canada
Tunney's Pasture
Ottawa, Ontario Kla QL2

China™* Professor Niu Shi-ru
Ingtitute of Health
China Natlonal Centre for Preventlve Medicine
29 Nan Wel Road

Beijin&

Costa Rica Ing, Rafael Murilleo
Instituto Costarricense de Investigacisu
y Ensénanza en Nutricidn y Salud - INCIENSA
Aparrado 4
Tres Rlos

Dengark® Dr N, Borre
Ministry of the Environment
National Food Institute
19 Morkhaoj Bygade
D¥-2860 Soborg

Egypt* Dr A, Mohieldin Zaki
Central Public Hezlth Laboratories*
Ministry of Health
19 Sheikh Rihan Straet
Cairo

Dr (Mrs) Khayria Naguib

Nutrition & Food Techneology Division
National Research Centre

33 Mousadek Street

Dokki, Cairg

Dr (Mrs) Salwa Dogheim

Central Agricultural Pesticide Laboratory
Ministry of Agriculture

Dokki, Calro







