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PREFACE

The Codex Committee on Pesticide Residues {(CCPR) is an inter-
governmental body that advises the Codex Alimentarius Commis-
sion on all matters relating to pesticide residues. [ts primary
objective is to develop Codex maximum residue limits (MRLs), in
order 1o facilitate international trade, while protecting the health of
the consumer. Public health considerations are taken into account
by establishing the MRLs at levels not higher than those resulting
from use of the pesticide in accordance with good agricultural
practice.

From time to time the question has becn raised at the CCPR of
whether acceptance of Codex MRLs could result in a situation in
which the acceptable daily intake (ADI) of a pesticide would be
exceeded. A definitive answer to this question can only be obtained
by means of dietary intake studies (7). In cases where such studies
are not feasiblc or where the pesticide has not long been in use, it
is necessary to predict the pesticide residue intake on the basis of
the available data.

The present guidelines describe procedures for predicting the
dietary intake of pesticide residues, and are intended to assist
national authorities in their considerations regarding the
acceptability of Codex MRLs,

The initial draft of the guidelines was prepared by Dr R.D.
Schmitt, Office of Pesticide Programs, Environmental Protection
Agency, Washington, DC, USA. They were further developed

by an FAO/WHO Consultation which met in Geneva on 5-8
October 1987 under the auspices of the Joint UNEP/FAQO/ WHO
Food Contamination Monitoring Programme (or GEMS/Food)
in collaboration with the CCPR. GEMS/Food forms part of the
Global Environment Monitoring System established by the
United Nations Environment Programme. Dr Schmitt’s continued
help throughout all phases of the preparation of this publication
is greatly appreciated.

Relevant authorities are invited to consider the basic approaches
described here, which are designed to provide reasonable assurance
that use of Codex MRLs will not result in a dietary intake of a
pesticide that exceeds its ADI,



1. ACCEPTABLE DAILY INTAKE AND
MAXIMUM RESIDUE LIMITS

The acceptable daily intake (ADI) of a pesticide is established by
the Joint FAO/WHO Meeting on Pesticide Residues (JMPR), on
the basis of a complete review of the available data (biochemica.,
metabolic, pharmacological, toxicological, etc.) from a wide range
of experimental animal studies and observations in humans. The
no-observed-adverse-effect level (NOAEL) for the most sensitive
toxicological parameter, normally in the most sensitive species of
experimental animal, is used as the starting-point. A safety factor
that takes into consideration the type of effect, the severity or
reversibility of the effect, and the probilems of inter- and intra-
species variability is applied to the NOAEL to determine the ADI
for humans. Pertinent human data may outweigh experimental
animal data in the estimation of the ADI for man.

Pesticide residue levels that would be expected from the use of
good agricultural practice are estimated from globally generated
data, and are likely to change as this practice is modified. The
maximum residue limits (MRLs) recommended by the JMPR, on
which the Codex MRLs are usually based, reflect the considered
decision of the experts present at the meeting after examination of
all pertinent data.

Neither the ADI nor the MRL is immutable. Both are determined
according to the best judgement of a group of internationally
recognized experts on the data available to them at the time of the
evaluation. Summaries of these data are published in the JMPR
Evaluations (6). However, as new data become available, the ADI
or MRL may be revised.

From time to time, concern has been expressed over the possibility
of adverse health effects arising from exposure to residues of more
than one pesticide in food. This matter was considered by the 1981
JMPR (2), which concluded that, with the levels of pesticide
residue intake found at that time, there was no need to alter the
general approach for estimating ADIs. By extension of this
conclusion, the approaches recommended here for the assessment
of pesticide residue intake are also appropriate for the assessment
of the concurrent intake of residues of more than one pesticide.



2. PREDICTING THE DIETARY INTAKE
OF PESTICIDE RESIDUES

General considerations

In order to reach a conclusion as to the acceptability of an MRL
from a public health point of view, it is necessary to predict the
dietary intake of pesticide residues resulting from application of the
MRL, and to compare this prediction with the ADI. The dietary
intake of any particular pesticide residue in a given food is
obtained by multiplying the residue level in the food by the amount
of that food consumed. Total intake of the pesticide residue is then
obtained by summing the intakes from alli commodities containing
the residue concerned.

Indices of residue level

Several indices of residue level can be used to predict pesticide
residue intake. The MRL is one such index and represents the
maximum residue level that is expected to occur in a commodity
following the application of a pesticide according to good
agricultural practice. Factors that may be taken into consideration
when choosing an index to be used in predicting pesticide residue
intake include the residue levels found in practice, their distribution
in the commodity, and the effect on residues of the various
processes used in the preparation of food.

It should be appreciated that the use of the MRL in the predicticn
of pesticide residue intake will lead to an overestimation of actual
pesticide residue intake (3).

The prediction of intake of a particular pesticide residue should
include all commodities for which MRLs have been established,
unless the value has been estimated to be at, or about, the limit of
determination.

Indices of food consumption

There are several possible indices of food consumption, a
commonly used index being the average daily consumption. Others
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include average portion sizes, percentile consumption values, and
the average consumption by people who actually eat the
commodity. In predicting pesticide residue intake an effort should
be made to reflect long-term food consumption habits and not day-
to-day variations, in order to permit a valid comparison with the
ADI, which is based on acceptable intake over a lifetime. Thus, it
is recommended that average daily food consumption values be
used in predicting pesticide residue intake for comparison with the
ADI.

Food consumption patterns vary considerably from country to
country and even within a country; thus, to a large extent,
individual countries will have to estimate their own consumption
pattern. However, for the purpose of predicting pesticide residue
intake at the international level, the use of average food consurip-
tion data given in FAO Food Balance Sheets is recommended (4).
Although the food consumption data derived from such sheets are
subject to many uncertainties and limitations, they represent the
best available source for international comparison and provide an
approximate picture of the overall food situation in countries. Such
an approximation of the overall patterns of food consumption is
adequate for predicting pesticide residue intake, given the
associated uncertainties in all of the components involved,

In order to predict pesticide residue intake at the international level,
hypothetical diets will need to be developed for a number of
dictary patterns that are representative of various regions of the
world (‘‘cultural’ diets). As a first approximation, a hypothetical
global diet consisting of the highest average value of food
consumption for each ‘“‘cultural’® diet may suffice. Selection of this
value for individual commodities from each ‘‘cultural’” diet will,
however, result in an unrealistic total food consumption. For the
prediction of pesticide residue intake, these values should be
normalized to a total daily consumption of 1.5 kg of solid food, i.e.,
excluding the liquid content of juices or milk.

For more realistic predictions, the ‘‘cultural’’ diets should be used
individually. This would make it possible to predict a range of
potential intakes.

For predictions of pesticide residue intake carried out at the
national level, the best available food consumption data should be
used. Countries should be cautious in the use of food consumption
values other than average values, if such use results in a hypotheti-
cal level of consumption that would not be attained in practice. In
carrying out predictions of pesticide residue intake for identifiable
subgroups, e.g., vegetarians, it would be appropriate to use
relevant average food consumption data for such subgroups.
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Assessment of intake

10

Pesticide residue intake through the dief can be predicted with
different degrees of accuracy. However, the more realistic predic-
tions involve the consideration of many factors and therefore may
be rather time-consuming. The options in the process are shown
in Fig. 1.

Fig. 1. Options for the prediction of dietary intake of pesticide

residues

T T Measured pesticide residue intake

| \

‘ | 2 “Best estimate” — estimated daily
increasingly i intake {EDI)

realistic
predictions 3 “Intermediate estimate’” — estimated
maximum daily intake (EMDi{)

4 “Crude estimate’’ — theocretical maxi-
mum daily intake (TMDI) j

The procedures described here start with the most exaggerated and
proceed towards more and more realistic intake predictions. It
shouid be noted that the less realistic predictions, which are
relatively straightforward to carry out, give an overestimate of the
true pesticide intake, By starting with the most exaggerated predic-
tions, it is therefore possible to eliminate at an early stage pesticides
whose intake is clearly unlikely to exceed the ADI. More realistic
predictions using refined data then make it possible to eliminate
other pesticides from further consideration. Such an approach
would facilitate acceptance of Codex MRLs for the majority of
pesticides and allow the national authority concerned to direct its
attention to those most likely to be of public health concern. The
three-tier approach to predicting pesticide residue intake outlined in
Fig. 2 is therefore proposed.
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Fig. 2. Outline of proposed procedures for predicting pesticide
residue intake

TMDI?

EMDI?

EDI®

Residue level

Codex or national
MRL.
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Corrections for:
(i) edible portion;
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age, processing,
and cooking.

Known residue
level,

Corrections for:
{it edible portion;
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and cooking.
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Hypothetical global
or national diet.

All commodities
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national MRL.

“Cultural” or nation-

al diet.

All commodities
with a Codex or
national MRL.

National diet,

Known uses of
pesticide, taking
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(i) range of com-
modities;

{ii} proportion of
crop treated; and
{iii) home-grown
and imparted crops.

4 May be estimated at either the national or internaticnal level.

# Can be estimated only at the naticnal level.

Theoretical maximum daily intake (TMDI)

The TMDI is an estimate of dietary intake calculated using the
MRL and the average daily per capita consumption of each food
commodity for which an MRL has been established. The TMDI is
calculated by multiplying the MRL by the average food consump-
tion for each commodity and then summing the products:

TMDI = ¥ Fi x M;

where

Fi = the average food consumption for the relevant
commodity, as derived from the hypothetical global or
national diet in kg of food per person per day; and

M; = the MRL for the relevant commodity in mg of pesticide

per kg of food.

Thus, the TMDI is given in units of mg per person. The ADI is,
however, expressed in units of mg of pesticide per kg of body
weight. In order to compare the TMDI with the ADI, the TMDI is
divided by an assumed average body weight (this is usually taken to
be 60 kg).

1
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The TMDI will be a gross overestimate of the true pesticide residue
intake because:

— the proportion of a crop treated with a pesticide is usually far
less than 100%;

— very few of the crops treated with a pesticide contain the maxi-
mum residue level;

— residues are normally dissipated during storage, transport,
preparation, commercial processing, and cooking of the treatec
commodity; and

— the MRL applies to the whole raw agricultural commodity,
which frequently includes inedible portions. A large proportion
of the residue may thus be discarded upon removal of the
inedible portion.

It should therefore not be concluded that proposed Codex MRLs
are unacceptable when the TMDI exceeds the ADI. Instead, a
TMDI calculation should be used only as a screening process that
may eliminate the need for further consideration of the intake of a
pesticide residue.

On the other hand, if the TMDI does not exceed the ADI, it is
highly unlikely that the ADI would be exceeded in practice,
provided that the main uses of the pesticide are covcred by the
Codex MRL. Thus, more refined predictions of pesticide residue
intake are not necessary.

Estimated maximum daily intake (EMDI}

12

The EMDI is a more realistic prediction of the pesticide residue
intake. It is calculated using data on the edible portion of the com-
modity and takes into account the effects of the preparation,
processing, and cooking of food, as follows:

EMDI = Y Fi x Rj X P; x Cj

where

Fi = food consumption for the relevant commodity as derived
from a specific hypothetical ‘‘cultural’’ or national diet
in kg of food per person per day;

R = the residue level in the edible portion of the commodity
given in mg of pesticide per kg of food (see Annex 2,
Note A);
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Py = a correction factor that takes into account the
reduction or increase in the residue on commercial
processing, such as canning or milling (see Annex 2,
Note B);? and

Ci = a correction factor that takes into account the reduction
or increase in the level of residue on preparation or
cooking of the food (see Annex 2, Note C).9

The units of the EMDI are the same as for the TMDI (mg of pesti-
cide per person). In order to compare the EMDI with the ADI, the
EMDI is therefore divided by an assumed average body weight
(usually 60 kg), as in the comparison of the TMDI with the ADI.

Although the EMDI is a more realistic estimate of true pesticide
residue intake than the TMDI, it is still an overestimate because it
does not take into account that:

— the proportion of a crop treated with a pesticide is usually far
less than 100% ; and

— very few of the crops treated contain residue levels as high as the
MRL, from which R is usually derived.

If the EMDI exceeds the ADI, it will be necessary to try to estimate
more closely the true intake, as described below.

Estimated daily intake (EDI)

Calculation of the EDI takes into account the following factors:

— data on food consumption, including that of subgroups of ths
population;

~ known uses of the pesticide concerned (see Annex 2, Note D);

— known residue levels (see Annex 2, Note E):

— the proportion of the crop treated;

— the ratio of the amount of home-grown to imported food; and

— the reduction in the level of pesticide during storage, processing,
and cooking.

Since this type of information is usually only available at the
national level, EDI predictions can only be performed on a
national basis by those who have adequate information on food
consumption, the use of a given pesticide locally, and the nature
and the amount of imported food.

@ The correction factors for residue losses during processing or cooking may be derived from
information given in various JMPR evaluations (see, for example, 6).

13



3. USE OF THE GUIDELINES

Fig. 3 depicts how predictions could be used to assess the safety of

pesticide residues by comparison with the ADI and to gauge the
acceptability of Codex MRLs.

Fig. 3. Schematic representation of the relationships between
relevant factors used in the guidelines
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It is desirable that any presentation of the estimates be kept as
simple as possibie.

14



Use of the guidelines

The need to guard against misuse of such calculations is strongly
emphasized and under no circumstances should estimates be used
to atiempt to deduce the true pesticide residue intake, and hence (o
measure the level of consumer exposure (5).

As an illustration of the use of these guidelines, the TMDI and
EMDI values for a hypothetical pesticide have been calculated. For
this example, an arbitrary diet was selected and the MRLs used for
the listed commodities are those applicable to several pesticides in
common use. It can be seen that, while the TMDI gives a figure
that is 75% greater than the fictional ADI (Table 1), the inclusion
of more realistic information in the EMDI calculation brings this
figure down to 25% of the ADI value (Table 2). In this case, an
EDI calculation is unlikely to be required. However, in view of the
high proportion of the EMDI that is due to residues on rice,
authorities in areas where this commodity represents a greater
proportion of the diet than in this example may wish to estimate
also the EDI.

The correction factors for residue losses on processing or cooking
have been derived from information given in various JMPR evaua-
tions in which the results of appropriate studies were reported for
several pesticides.

Table 1. Calculation of TMDI (ADI for pesticide X = 0.02 mg/kg of
body weight)

Commodity Food MRL TMDH
consumption {mg/kg} (mg/person)
(kg per person
per day)
Wheat 0.1 5 0.55
Rice 0.22 b 1.10
Apples 0.04 2 0.08
Bananas 0.08 1 0.08
Citrus fruits 0.03 5 0.15
Cabbage 0.10 0.5 0.05
Lettuce 0.02 0.5 0.01
Potatoes 0.40 0.2 0.08
Cattle meat 0.20 0.05¢ —
Milk 0.30 0.012 —
Total 2.10
{0.035 mg/kg

body weight)?

# At or about the limit of determination.
b Equivalent to 175% of the hypothetical ADI.

15
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Table 2. Calculation of EMDI (ADI for pesticide X = 0.02 mg/kg of body

weight).
Commodity  Processed Food con- Residue Pro- Cooking EMDI
commodity sumption level cessing factor {mg/
{kg per {mg/kg} factor person)
person
per day)
Wheat Bread 0.1 5 0.16 0.038 0.003
Rice — 0.22 5 1 ¢.14 0.154
Apples — 0.04 2 1 1 0.080
Bananas Edible flesh  0.08 0.05 1 1 0.004
Citrus fruits  Edible flesh  0.03 0.1 1 1 0.003
Cabbage — 0.10 0.5 1 0.5 0.025
Lettuce — 0.02 0.5 1 1 0.01
Potatoes — 0.40 0.2 1 0.5 0.04
Cattle meat — 0.20 0.057 — — —
Milk — 0.30 0.01¢ - — -
Total 0.319
(€.005
rg/kg
body
weight)?

# At or about the limit of determination.
b Equivalent to 25% of the hypathetical ADI.

16
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LOSSARY*

Acceptable daily intake (ADI)

The ADI of a chemical is the daily intake which, during a lifetime,
appears to be without appreciable risk, on the basis of all the facts
known at the time. It is expressed in milligrams of the chemical per
kilogram of body weight.

Codex Committee on Pesticide Residues (CCPR)

The CCPR is a subsidiary body established by the Codex
Alimentarius Commission. The CCPR has the responsibility for
establishing maximum residue limits for pesticides in food and
feed, to prepare priority lists of pesticides for evaluation by the
JMPR (see p. 19), to consider methods of sampling and analysis
for the determination of pesticide residues in food and feed, and to
consider other matters in relation to the safety of food and feed
that contain pesticide residues. Membership of the CCPR is open
(o all Member States and Associate Members of FAO and WHO.
Representatives of international organizations that have formal
relations with either FAO or WHO may attend meetings as
observers. The CCPR is hosted by the Government of the
Netherlands and has met twenty times since 1966.

Codex maximum residue limit (MRL)

A Codex MRL is defined as the maximum concentration of a
pesticide residue, resulting from the use of a pesticide according to
good agricultural practice, that is recognized by the Codex
Alimentarius Commission to be legally permitted or acceptable in
or on a food, agricultural commodity, or animal feed. The MRL is
expressed in milligrams of the residue per kilogram of the
commodity.

"Cultural” diet

8

In the context of this publication, a ‘‘cultural’ diet is a hypo-
thetical diet representative of dietary patterns in which the
quantitative intake of food groups is similar.

7 The definitions given in this glossary are for use with this publication only, and are no:
necessarily of general validity.



Glossary

Estimated daily intake {EDI)

The EDI is a prediction of the daily intake of a pesticide residue
based on the most realistic estimation of residue levels in food and
the best available food consumption data for a specific population.
The residue levels are estimated taking into account known uses of
a pesticide, the range of contaminated commodities, the proportion
of a commodity treated, and the quantity of contaminated home-
grown or imported commodities. The EDI is expressed in
milligrams of the residue per person.

Estimated maximum daily intake {EMDI)

The EMDI is a prediction of the maximum daily intake of a
pesticide residue based on the assumptions of average daily food
consumption per person and maximum residues in the edible
portion of a commodity, corrected for the reduction or increase in
residues resulting from preparation, cooking, or commercial pro-
cessing. The EMDI is expressed in milligrams of the residue per
person.

Food consumption

Food consumption is an estimate of the daily average per capita
quantity of a food or group of foods consumed by a specified
population. Food consumption is expressed in kilograms of food
per person per day.

Good agricultural practice

Good agricultural practice in the use of pesticides is the officially
recommended or authorized use of such substances, under practical
conditions, at any stage of production, storage, transport, distribu-
tion, or processing of food, agricultural commodities, or animal
feed, bearing in mind the variations in requirements within and
between regions. This takes into account the minimum quantities
necessary to achieve adequate control, applied in such a manner
that the amount of residue is the smallest practicable and which is
toxicologically acceptable.

Joint FAO/WHO Meeting on Pesticide Residues (JMPR)
The JMPR is the abbreviation for the Joint Meeting of the

FAO Panel of Experts on Pesticide Residues in Food and the
Environment and the WHO Expert Group on Pesticide Residues.

19
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delines for predicting dietary intake of pesticide residuas

Such meetings are normally convened annually, and during them
the FAQ Panel of Experts is responsible for reviewing pesticide use
patterns (good agricultural practice), data on the chemistry and
composition of pesticides, methods of analysing pesticide residues,
and for estimating the maximum residue levels that might occur
following the use of a pesticide according to good agricultural
practice. The WHO Expert Group is responsible for reviewing
toxicological and related data on the pesticides and, where possible,
for estimating ADIs for humans.

No-observed-adverse-effect level {(NOAEL)

The NOAEL is the highest dose of a substance in experimental
animal studies that does not cause any detectable toxic effects. Tae
NOAEL is expressed in milligrams of the substance per kilogram of
body weight per day.

Pesticide residue

A pesticide residue is any specified substance in food, agricultural
commodities, or animal feed resulting from the use of a pesticide.
The term includes any derivatives of a pesticide, such as conversion
products, metabolites, reaction products, and impurities that are
considered to be of toxicological significance.

Risk

Risk is a statistical concept defined as the expected frequency of

undesirable effects arising from exposure 1o a chemical. It may be
expressed as absolute risk (excess risk due to exposure) or relative
risk (the ratio of the risks in exposed and unexposed populations).

Theoretical maximum daily intake (TMDI}

20

The TMDI is a prediction of the maximum daily intake of a
pesticide residue, based on the assumptions of MRL levels of
residues in food and average daily food consumption per person.
The TMDI is expressed in milligrams of residue per person.
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Annex 2

NOTES

A. Portions of the commodity consumed

Residues of non-systemic pesticides that occur on the surface of
melons, squashes, cantaloups, bananas, avocados, kiwi fruit, pine-
apples, and similar crops are not consumed, since the peel is
discarded. Thus, residue levels in the edible parts of these fruits
should be used in place of the maximum residue levels in the whole
fruit. Analysing both the whole commodity and the edibie portion
increases the cost of analyses and thus often limits the generation
of data on the edible portion. However, data on residue levels in
the edible portion are essential for the realistic prediction of the
pesticide residue intake.

These considerations also apply to citrus fruits, but intake of
residues from processed commodities, such as orange juice, orange
oil, and ground peel should not be ignored. However, consumption
of some processed commeodities is relatively low compared with that
of the whole fruit and juice, and the pesticide residue intake from
such sources can usually be ignored.

B. Effects of commerciai processing on levels of pesticide
residues

Many commodities are processed before consumption. For
example, cereal grains are major foods in most countries and are
usually consumed after milling. Residue levels in some milling
fractions, such as white flour, are almost always lower than those
in the whole grain. On the other hand, residues in certain milling
fractions, such as bran, may contain higher levels of residue than
the whole grain. Lipid-soluble pesticides that concentrate in crude
vegetable oils are frequently removed by the refining processes used
to make the oil suitable for human consumption. When data are
available on the residue levels in processed commodities, the use of
residue levels in the processed commodity, instead of the maximum
level in the whole commodity, leads to a more realistic prediction
of pesticide intake than the TMDI.
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C.
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Effects of preparation and cocking on levels of pesticide
residues in food

The preparation of many commodities for consumption involves
operations that result in a reduction in pesticide residues. Washing
food removes some, and occasionally most, of a surface residue.
Removing the outer leaves from a crop food will frequently result
in considerably lower residues of non-systemic pesticides than those
that occur in the commodity as it moves in commerce.

Many pesticides are thermally unstable and are also hydrolysed in
the presence of water. For such pesticides, residue levels in cooked
commodities are often well below the MRL. Cooking may be a
part of commercial canning operations or may be carried out in a
restaurant or in the home. The cooking process will depend on the
commodity, but the most common forms are baking, boiling in
water, frying in oil, and grilling. Many fruits and vegetables can be
eaten either raw or cooked, and the assumplion that all vegetables
arc cooked can lead to an underestimation of the true intake of
pesticide residues.

. Known uses of a pesticide

In estimating both the TMDI and EMDI at the international level,
it is assumed that pesticide residues are present only in commodities
for which there are Codex MRLs. The prediction of the EDI,
usually carried out at the national level, requires information on
the known uses of the pesticide on both home-grown and imported
foods. This may include commodities for which there are no Codex
MRLs, but may also exclude commodities for which there are
Codex MRLs, but for which the country concerned knows that
there is no use of the pesticide on either home-grown or imported
foods.

Known pesticide residues

For a better prediction of the EDI value at the national level, it is
necessary to have some information about the level of the pesticide
residue that is most likely to occur in the commodity in practice;
this may well vary from country to country, for many reasons,
Such information ¢an be derived from various sources including
supervised trials, survey sampling and analysis, monitoring data,
and the mode and time of application of the pesticide.



WHO publ s may be

ALGERIA - Frireprise nationake du Livee (ENALL 3 bd Ziroan Youue!
ALIAERS

ARGENTINA  Carlos Hirch SR Flonda [hs Galenas Guemes. bsrn
brer 4% Lodnd BUESOA AIRES

NUSTRALIA : Hunter Pubiicatons 84 Cipps Street, COLLINGW wild
Vi len

AMOSTRIA Gemold & G o Guraben 301001 ViENSa |

BATIRAIN - 4 'mited Schoots International, Aran Region Cfice, Py oy
TIn BAHRAIN

BANGLADESH: The
DHARA &

BELGILM : For books. Office International de Libraine sa , avenue
PR SRR

w"m Regional Office

BOTSW. = Botalo Books 1Py Lud . 00 Box 1532 GARORONE

BRAZIL: Centro Latinoamericans de Informagin em Cencias de Saide
(RIREME), Organuagdo Panamencana de Saode. Sector e Publica-

WHU  Representatisr G P00 Bay 230,

ey, C P 20381 - Rua Botucatu 862, 04071 S50 Paliioh P
BURMA - ser Indue WHO Regsonal Offie
CAMEROON : Cameroon Book Centre. P43 Box 125, South Weal

Province., VICTORIS

CANADA: ¢ anadian Publy Health Assoctats | 905 Caring Avenue
Sunte 400, DTTAWA Om KIZ SR1 (Tel t013) 7253768 Teler
21-DAY- R4

CHINA Chena Natonal Publicanons Impor & Faport © arpetation POy
Box X6 BELING (PERING)

DEMOCRATIC PEOPLE™ REFUBLIC OF KOREA s India WHi
Regional { Mhce

DENMARK . Munksgaard Book and Subsoniphon Service, i) Box
JHAR DB COPENHAGES KiTel 4% 1 1283

FLIE The WHU Representanise, P Bow 108 51va

H\I AND:  Alaleemunen
(Nt

Biraksuppa  Keskuskate 2 i

FRANCE : Arnette 2 roe Cassmir-Delavigne. 78N6 PARIS

GERMAN DEMOCRATIH REPUBLK .
fach 140 Y0 LEWFZ

GERMANY, FEDERAL REPUBILIC OF - Gove-Verlag Gmbl. Cinnhe
mersirasse 10, Postfach § 360, h2 36 ESCHBORS — Bochhaodlung Ales-
ander Horn, Kichgasse 12, Poufach 33400 6200 WIESHADEN

Buchhaus e fost

GREECE: G Fleftheroodakon S A . Libraine le. rue Ny

Riv 4 15585 ATHENS

HONG RUNG - Hw Kong Governmaent information Services, Pabla-
o (Salex) O Services [k No o | Batieny
Path. Ceniral, !Ifwﬁ"o.r Nty

HUNGARY - Kultura. POB. 149 BUDAPEST B2

INDIA  WHLUS Regional e Gor Souih-Fast Asva. Warkd Health Howse
Indeaprasing Estare. Mahatma Candhn Road. NEW DELHI | 0002

IRAN (ISLAMIC REPUBLIC OF): lan Univeruty Pross B9 Park
Avenue POV Bon 34550 THHFRAN

IRELAND: TIX I‘uhln.hch
Tl QAR TgunT

12 North Fredenck Street. DUBLIN |

‘

ICRLAND Snachyorn Tonsson & o Hafnarstraen 9 800 Boy 114
IS0 R BAVik

ISRAEL

TEALY - Edwrwm Minerva Medica (oo Bramante 8385 10126
TURIS Via Lamarmora V20000 MILAS Ve Spallancan 9 (0i61
R

Hedger & 0 | Nathan Strauss Strect, FERUSALEM 54227

JAPAN: Maiwsen (o Lid O3 Box 508 Tom YO International 100
L1

JORDAN  Jordan Book © ented o Did Llmversay Sireer 00 Bow Wi
TAL Jubeihal AMMAN
RENYA Test Book tentre Lrd PO Bos 47540 SAIRONI

REUWALT The Ruwant Bookshigs § o |0l Thunayan Al-Cihanem Blig
Par Boa 2942 KUWAIT

LAG PEOPLE™S DEMOCRATI REPLBLIC
tve PO Box M VIENTIANE

Speciatl terms for developing

: The WHi Reprowents

countnes are obtenable on apphcation to the WHO R

b d, direct or through booksellers, from

LUXEMBOURG . Librairie du Centre, 4% bd Royal, LUXEMBOLIRG

MALAYSIA: The WHO Representative. Room 1004, 10th Floor, Wisma
Lim Foo Yong (formerty Fitzpatrick’s Building), Jalan Rapa Chulan
KUALA LUMPLR 05 - 10, P.O. Box 2550, KUALA LUMPUR 01-02 —
Parry's Book Cepter. 124~ Jalan Tun Sambanthan, P.O. Box 10960
KUALA LUMPUR

MALDIVES : iee India, WHUO) Regional Office

MEXKO: Librena Interacadermica S.A. av. Sapora J0e 04 | 0.
MENICOL (1)

MONGOLIA - wr India. WHOY Regiopal Office

MOROCCO: Fdvisons | Porte. 28§ avenue Mohammed V. RARAT
NEPAL : sp¢ India, WHI Regronal Orffhoe

NETHERLANDS: InCOr-Publikaties, 0. Box 14, 7240 BA Lis HEM

NEW ZEALAND : New Zealand Government Printing Chfice, PIIIlllhm.
Administration, Private Bag. WELLINGTON, Walter Streei.
LINGION, World Teade Building, Cubacade. Cubs Streer, WEL LIM-

TUN (i i Bunion Building, Rutland
Street. Prvate Bag. AUCKLAND . |59 Hereford Sirect. Prvat: Bag.

CHRISTCHURCH . Akcxandra Street, PO Box 357, HAMILTON

T & € Building. Princes Street, P.O. Boa 1104, DUNEDIN — R Hill &

Son. Lid, fdesl House, Cnr Cnllies Avenue & Eden S1. Newmarket

ALCKLAND )

NORWAY : Tanum — Karl Johan A S P03 Boa 1177, Sentrum, M-0107
OSL0 )

PAKISTAN | Mirza Book Agency. 65 Shahrah-E-Quand-E-Asam 10}
Baoy 729, LAHURE )

PAFUA NEW GUINEA: The WHO Representative. PA3 Bos fdn
KOSEDORL

PHILIPPINES: World Health Ovgamezation, Regional (ifice G the
Western Paciic, PO Boy 2932 MANILA . Navonal Book Store Ine
Tl Rizal Avenue, P2 Box 1934, MANILA

PORTUGAL: Liviana Bodrgues. 156 Rua da Ourn, LISBON 1

REPUBLIC OF KOREA:
Bou 540, SEOUL

SAUDEARABIA : World of K Y for F
PO Box 376, JEDDAH

SINGAPORE : The WHO Representative, |44 Moulmem Road. SINGa
PORE 1130 Newwon PO Box 31, SINGAPORE 9122

SOLUTH AFRICA: € oaract mapwe hovd slores

SPAIN: {omercal Athencum S A, Cansego de Ciento | M- 136,
OB § BARCELONA  General Moscardo 29, MADRID 20 — | ibreria
[ de Santos, PO, Boa 6050, 28006 MADRID Ralmes 417 5 419
3022 RARCELONA

SRILANKA : jee Inda. WHO Regional Cffice

SWEDEN: For books Aktiebolaget CF Frizes Kungl, Hosbokhandel
Regeningagatan 12, 10327 STOCKHOLM, For periodicaly : Wennergr
en-Williams AB, Box MHI04, 104 23 STOCKHOLM

SWITZERLAND : Mediainischer Verlag  Hans  Hubet
srawe 76, 3012 BERN 9

THAILAND: 1o India. WHO Regional Office

UNITED KINGDOM : H M. Stationery Uffice - 49 High Holborn, |08
1ON WOTY 6HB , 71 Lothian Rosd, EDINBURGH EHI 9AZ . 8 Ce-
chester Street. BELFAST BT | )Y . Brazennose Sireet. MANC HESTER
M) BAS | 258 Broad Strect. BIRMINGHAM B1 JHE - Southey House.
Wine Street, BRISTOL BSE 28O AN mail onders showld be vwnt 1o
HMSO Publications Centre. 81 Nine Elms Lane. LONDON SWH
SDR

INITED STATES OF AMERK A : Coprey of inaliveaual pubdecations fno
sbicryrions) WHO Publications uum Lsa, Nsbmdnn Avenue,
ALHANY NY 12210, Sub and e
img ahscrIplions .mﬂm-mm e World Ham- Chganization
Urstrbation and Sabes. | 211 GENEVA 27, Switrertand. Publicarions ane
alwi avaifably from the United Natons Bookshop, NEW YORK
NY HMH T frrtasl anly)

USSR : For readers n the USSR reguiring Rissian editionn Kormomails-

iy prospekt | 8, Medicinskaga Kniga, MOSCOW — For readery ciirde

the USSR reguiring Ruian cditons - Kurnecky most 18, Meddunarod.

naga Kniga. MOSCOW G-200

VENELZUELA: Librenia Médica Pars. Apartado 60,68

The WHO Representative, Central P}

and [

Langgass

AR AL AN

i

YUGOSLAVIA Terazige  2WIL 1L

BELGRADE

ZIMBABWE -
MUTARE

Juposlovenaka  Knjiga
Texinonk Sales (PVTH Lid, | Norwch Umion {entie

wes or WHO R | Offices

hsted above of 10 the Workd Health Organization, Distnbution and Sales Service, 121 1 Geneva 27, Switzerland, Ordars from

countries where sales agents have not yet been

may also be sent 10 the Geneva address. but must be pad for in

pounds stering. US dollars. or Swiss francs Unesco book coupons may also be used

b o

h notice c/1/89

Pricas arg



Concemn has often been expressed, by
individuals and in national and international
forums, over the possible adverse health effects
of pesticide residues in food. Even when pesticides

uncerfainty as ether the levels in the
diet'of members of the community are within
acceptable limits. Confirmation of this can only be
obfained through detailed diefary infake studies, but
these are expensive and time-consuming,
and may not be feasible.

The present guidelines are therefore infended
to help national authorities to estimate the dietary
intake of pesticide residues in the various
population groups in their country.
Comparison of such rough estimates with
the recommended acceptable daily intake can
provide reassurance that the levels of pesticide
residues in the diet do not pose a threat to
health, and pinpoint areas that may require
more detailed investigation.
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