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1. INTRODUCTION

The first step in the permitted use of food additives is the examination of toxicological studies by the
Joint Expert Committee on Food Additives (JECFA), the establishment of an Acceptable Daily Intake (ADI),
and the elaboration of identity and purity criteria.

In the second step, proposals for the permitted use of an additive in different foodstuffs are made by the
responsible governmental agencies or by the Codex commodity committees to the Codex Committee on Food
Additives and Contaminants (CCFAC). The endorsement of the proposed use in a foodstuff is done in
accordance with the General Principles for the Use of Food Additives (Codex Alimentarius Commission
Procedural manual, 6th Ed. p. 144, 1986) which states that "Approval or temporary approval for the inclusion
of a food additive in an advisory list or in a food standard should:...(iii) as far as possible take into account any
Acceptable Daily Intake, or equivalent assessment, established for the food additive, and the probable daily
intake of it from all sources. Where the food additive is to be used in foods eaten by special groups of
consumers, account should be taken of the probable daily intake of the food additive by consumes in those

groups."

Information regarding the probable daily intake is therefore needed, especially in the case of food
additives with low ADI, high levels of an additive in a food of high consumption and/or the use of additives in
food eaten by special population groups.

Different approaches exist as regards the estimation of the probable daily intake, some of these being
very expensive and time consuming, Some countries have therefore difficulties in initiating studies on intake of
food additives.

For this reason, CCFAC requested the Working Group on Intake of Food Additives and Contaminants
to prepare guidelines for simple evaluation of food additive intake (ALINORM 87/12, para 46).

2. BACKGROUND

2.1 Acceptable Daily Intake

The Acceptable Daily Intake (ADI) is an estimate by JECFA of the amount of a food additive,
expressed on a body weight basis, that can be ingested daily over a lifetime without appreciable health risk
(standard man - 60 Kg) (WHO Environmental Health Criteria document N° 70, Principles for the Safety
Assessment of food Additives and Contaminants in Food, Geneva, 1987). The ADI is expressed in milligrams of
the additive per kilogram of body weight.

For this purpose, "without appreciable risk" is taken to mean the practical certainty that injury will not
result even after a life-time's exposure (Report of the 1975 JMPR, TRS 592, WHO, 1976).

The ADI is established over lifetime. A body weight of 60 kg is usually taken to represent the average
weight of the population (Report of the 1988 JECFA , TRS 776 sec. 2.2.3. WHO, 1989). However, in some
countries, and especially in the developing ones, a 50 kg body weight would better represent the average body
weight of the population. '

2.2 Theoretical Maximum Daily Intake
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The Theoretical Maximum Daily Intake (TMDI) is calculated by multiplying the average per capita
daily food consumption for each foodstuff or food group by the legal maximum use level of the additive
established by Codex standards or by national regulations and by summing up the figures.

The TMDI gives only a rough indication of the dietary intake of a food additive since it does not take
into consideration the food habits of special populations groups, and it assumes that:

(a) all foods in which an additive is permitted contain that additive;
®) the additive is always present at the maximum permitted level;

(© the foods in question containing the additive are consumed by people each day of their lives at the
average per capita level;

@ the additive does not undergo a decrease in level as a result of cooking or processing techniques;
(e) all foods permitted to contain the additive are ingested and nothing is discarded.

23 Estimated Daily Intake

The Estimated Daily Intake (EDI) of a food additive is the amount of an additive ingested by the average
consumer of the food based on a) the actual use of the additive by industry, b) according to Good Manufacturing
Practice (GMP), or ¢) an approximation as close as possible to the actual use level.

There is a wide variety of procedures for calculating intakes that closely approach actual intakes. These
procedures are described in Sections 4 and 5.

3. ACCEPTABLE DAILY INTAKE ESTIMATES

Before discussing different approaches used in estimating food additive intake, the methods of
establishing an ADI need to be reviewed.

Groups of animals (e.g. rats) are given daily diets containing different levels of the additive under
examination. For example, levels of the additives in the diet could be: 0.1%, 1%, 2%, 5%. If a toxic effect is
found at the 2% level and a "no toxic effect" at 1% level, the 1% level (expressed in mg/kg body weight) will be
the "no-observed-effect level", and it is from this level that the extrapolation to humans is done. In this case, the
no-observed-effect level lies between the 1% and 2% levels, and if no toxicological evaluations are done at
intermediary levels (1.25%, 1.50%, 1.75%) the choice of the 1% level as the no-observed-effect level introduces
already a first safety factor.

The extrapolation from the no-observed-effect level to an ADI is often done by using a safety factor of
100 (10 x 10) which assumes that humans are 10 times more sensitive than experimental animals and that there
is a 10-fold variation in sensitivity within the human population. This safety factor of 100 is based on the
experience and common sense of toxicologists and therefore cannot be compared to a physical value such a-s the
boiling point of a pure substance. More information regarding the no-observed-effect level and the use of safety
factors can be found in "Principles for the Safety Assessment of Food Additives and contaminants in Food".
(Environmental Health Criteria No 70, WHO, Geneva 1987, p. 77-79).

Estimations of intake may be sequentially calculated starting with the simplest TMDI and proceeding to
more refined EDI if necessary. When precise data on consumption of foodstuff exist, they should be used. When
such precise data do not exist, approximations can be adequate to support a safe use. A hypothetical figure
based upon extreme theoretical cases such as the TMDI can give adequate assurance of safety in use if such
figure is lower than the ADI. However, if the ADI is exceeded, using this approach, before a decision is made a
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search would have to be made for data which approximate the actual intake (the TMDI can be improved by
taking into account intake of special population groups).

4, DATA AVAILABLE

4.1 Food Consumption and Regulation of Use of food Additives

An excellent review of food consumption data has been presented in the "Guidelines for the Study of
Dietary Intakes of Chemical Contaminants” WHO Offset publication NQ 87, 1985. In the case of a simple
evaluation of food additive intake, the first step is to identify and collect all data available in the country and
check if these data can provide sufficient information on the consumption of the food additives under evaluation.

When examining existing food consumption data, the possible variation of food habits within groups of
the population should not be forgotten. Some groups within the population will show patterns of food
consumption that are widely different from those of the population as a whole and include, for example, ethnic
and cultural minority groups within a community; people using some additives at home (glutamates, intense
sweeteners); heavy eaters and drinkers; and the sick (e.g. diabetics)

The evaluation of the food consumption data existing in the country should be made taking into
consideration the regulations in force concerning the additives.

The following three types of regulations will be considered:

(@) The authorisation to use the food additive is given according to the Principle of the Strict Positive List.
That is, for each additive there is a list of foodstuffs in which the additive may be used with an indication
of the maximum level of use. Here data on consumption of foodstuffs for which the additive is
specifically authorised are only needed.

) The additive is authorised in specified foodstuffs, but according to GMP. Here also, as in (a),
consumption data are only needed for those specified foodstuffs. However, GMP has to be translated into
figures. Contact with the food industry can solve the problem by providing figures for actual levels of use
in different foodstuffs. A wide sampling of foodstuffs wherein the additives are authorised together with
analytical evaluation of levels present in foodstuffs can also be done as long as the financial impact of this
approach is not too heavy.

© The additive is authorised according to GMP in all foodstuffs, prohibition of use being indicated for some
of them. This legislative situation needs a close collaboration with the food industry and/or a rather
complete sampling and analytical evaluation of the levels present in foodstuffs. The financial
consequences of this approach will limit its applicability.

In some countries, incomplete regulations for the use of food additives can make the problem even more
complicated, especially when the majority of processed food is imported.

The following information provided by the exporter may be of help:

6] Compliance of the imported food with the legislation of the exporting country;
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(id) Regulation of the exporting country of food additives for the product under consideration.

42 Approaches for Determining Food cbnsmtion Data

There are two general approaches in order to obtain information on the dietary habits of a population or
of individuals: (i) involving the collection of inferred data on the movement and disappearance of foodstuffs in a
region or home; and (ii) involving the collection of direct personal data on the actual amounts of food consumed
by an individual or household. ‘

A summary of the methods that have been used generally is given in Table 1.
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Table 1
Approaches for Determining Food consumption Data

Assessment Method

Individual Food diary, weighed intakes, Duplicate
Portion Studies, Dietary Recall, Food
frequency;

Population Food diary, weighed intakes, Dietary

recall, Food frequency, Food
disappearance method - Household
- National

These approaches are described in detail in WHO Offset publication No 87 referred to above.

As regards simple techniques, the national and household food disappearance metheds and, to a lesser
degree, the food frequency technique may be considered appropriate. The Household food disappearance method
can also be used to assess the food habits of special population groups (ethnic and cultural minority groups,
adolescents, groups of heavy eaters or drinkers, people using some additives at home, etc.).

National Food disappearance Method

This method, when applied to processed foods (which are in general those containing the additives), can
give a first approximation of the average consumption. It should, however, be complemented by information
regarding average consumption by special population groups and use of the additives at home. Correction for
wastage is normally not needed for processed food and, since the ADI is established over a lifetime, seasonal
variations need not be considered. Food consumption data obtained by the national food disappearance method
are calculated in the following way:

food production

food imported

food taken from stocks
food added to stocks
food exported

national food balance

o+ o+

generally not taken - food used for seed

into account for - food used for non-edible purposes

processed food - food loss from harvest to kitchen
- animal feed

Household Food Disappearance Method

Household food consumption data generally represent the amount of food that disappears from a home
kitchen in a given time period divided by the number of persons in the home. The householder is asked to take an
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inventory of all the foods in the kitchen and to keep track of all food purchases made during a set time period
(usually one week). Another kitchen inventory is taken at the end of that time. The food that has disappeared is
assumed to reflect the food consumption of the family. The household food disappearance data are divided by
the number of people in the family and the number of days of the time period to estimate the consumption per
person per day.

To obtain more accurate estimate of food consumption using household data, the methodology may be
modified to correct for: food fed to pets; food given away or received as gifts; food consumed away from home;
and food consumed by guests.

Food Frequency

This method attempts to obtain a reflection of the usual patterns of consumption for individual types of
food.

The food frequency form is a list of commonly consumed foods to be completed by the individual,
indicating the number of times per day, week or month that each food is normally consumed. Each country or
region may develop its own food frequency form to reflect the primary foods and food recipes in common use
either nationally or regionally. Information regarding the quantity of food consumed is not usually requested on a
food frequency form. Data on average serving sizes, obtained from previous diary or recall surveys, are used in
connection with the frequency data to produce the desired information on food consumption.

5. SIMPLE APPROACH FOR THE EVALUATION OF FOOD ADDITIVE INTAKE

5.1 Additives for which an evaluation of intake would have to be done

The following priority list can be used to decide fbr which additives intake evaluation have first to be

1. additives authorised at high level in highly consumed foodstuffs,
2. additives authorised in highly consumed foodstuffs,
3. additives having received a low ADI (0-5 mg/kg of body weight)

A low priority can be given to additives which have a non specified ADI when they are used as additives
according to good manufacturing practice.

52 Proposed Method for a Simple Evaluation of the Intake of an Additive

The following stepwise procedure is proposed:

A. Evaluation of the TMDI

A.1 Elaboration of the list of foodstuffs in which the additive is permitted;
A.2 Determination of the levels of use;

A21  Maximum permitted levels according to the regulation;
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A22  Actual levels if authorisation is given according to GMP (figures obtained from
industry or from analysis); ,

Determination of the average consumption of the foodstuffs in which the additive is
permitted;

A3.1  Collection of all available information regarding food habits in the country;

A.3.2  When little information is available, the national food disappearance method
: should be used as a first step;

A3.3 Check if, for some foodstuffs, the average consumption of eaters is not much
higher than the average consumption of the population. Consumption data for
eaters should be used when the special food habits persist for a long period
(additive taken daily in the diet during a lifetime: ADI definition);

A34  Obtain a better estimate of food consumption by replacing average values
obtained from the national food disappearance method by average consumption
for eater (see example in the Annexes).

If the TMDI < ADI and when there is no "use at home" of the additives, we can consider that the actual intake is
lower than the ADI (overestimations in A.1 and A.2).

If the TMDI > AD], the EDI approach would have to be followed.

B.  Evaluation of the EDI

B.1

B.2

B.3

Checking the list of foodstuffs:

Modify the food intake in such a way that only those foods are considered which may
contain the additive. For example, if an additive is used only in fruit-flavoured soft
drinks, use consumption value for this more precise category rather than consumption of
all soft drinks. :

Checking the actual levels of use:

is the additive used at the maximum authorised level for all the foodstuffs, or only for
some of them?

Introduction of these more accurate figures in the TMDI calculation.

If the EDI < ADI and when there is "no use at home" of the additive, one can consider that the actual intake is
lower than the ADI. If the EDI > AD], discussion should be started with the food industry to discuss levels of

use.
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C. Use at Home

Food consumption data obtained by the household food disappearance method or the food
frequency technique may be used to estimate the intake of food additives used in the form of
consumer-dispensed ingredients used in food preparation at the home or as condiments.

6. SUMMARY

This document describes a stepwise approach to ascertain that an ADI is not exceeded. Increasingly
more accurate estimates of additive intake are made, using simple, inexpensive techniques.
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2.2

Example of Calculation for Benzoic Acid and salts

ADI
For person weighing 50 kg: 5x50
For person weighing 60 kg: 5x60

Permitted Use

Meat products

1.1 Croquettes of meat, poultry, game
Fish Products

2.1 Caviar and other roe
Semi-preserved of fish and invertebrates
2.3 Shrimps

24 Smoked salmon

2.5 Croquettes of fish, shrimps
Liquid fruit syrup

Vegetables

4.1 Gherkins

Potato croquettes

Drinks

6.1 Soft Drinks
6.2 Cider

Condiments

7.1 Mustard

0-5 mg/kg b.w.

250 mg/person
300 mg/person

1500

Annex 1

Maximum Level
mg/Kg Food

1500

8000
8000
1000
1500

250

600

250

100
300

250
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7.2 Emulsified sauces (from egg-yolk) 1000

Others
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TMDI Estimate

Average food consumption obtained by the national food disappearance method

(and other sources)
Daily Daily Intake of
Food Intake Additive
Consumption mg/person
1. Meat products
1.1 Croquettes of meat, poultry, game negligible -
2. Fish products
2.1 >Caviar and other roe ‘ 17 mg negligible
2.2 Semi-preserves of fish and invertebrates 3.6 gr 54mg
23 Shrimps l4gr 112 mg
2.4 Smoked salmon 50 mg negligible
2.5 Croquettes of fish, shrimps negligible -
3. Liquid fruit syrup (used as concentrate to be included in total soft drinks
for soft drinks) intake
4, Vegetables
4.1 Gherkins 22 gr 1.3 mg
5. Potato croquettes | negligible -
6. Drinks
6.1 Soft Drinks 144 ml 144 mg
6.2 Cider 0.9 ml negligible
7. Condiments
7.1 Mustard 09¢g 0.2 mg
7.2 Emulsified sauces 34¢g 34mg
TMDI Total 35.9 mg/
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person

Sources: National institute of Statistics
Federation of Fisheries
Federation of Soft Drinks

_26_
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IMPROVED TMDI ESTIMATE

Average Intake of Users
Soft Drinks

Average intake of soft drink users: 600 ml
(instead of 144 ml, average intake of the population)

Emulsified Sauces

Average intake of users: 20 gr instead of 3.4 gr

Improved TMDI Estimate ' Daily Intake
mg/person
- semi preserves of fish and invertebrates 5.4
- shrimps 11.2
- gherkins ‘ ; 1.3
- soft drinks o 60.0
- mustard 0.2
- emulsified sauces 20.0
Improved TMDI 98.1 *

* Remarks: This level being below the ADI, it is considered that the actual intake will also be lower; a
more accurate evaluation is therefore not needed.

ANNEX 2
EXAMPLE OF CALCULATION FOR SWEETENERS

Maximum Permitted Quantities of Sweeteners

Table 1 gives the maximum permitted quantities of sweeteners used in food and drinks as foreseen in the
draft regulation of one country.
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The preparation of this table was realised on the basis of a consumption estimate of the different
sweeteners. This consumption estimate was carried out on the basis of a modification of the present Guidelines.

The modified model is based on the following starting-points:

- The consumption figures are calculated by the national Food Disappearance Method (production +
import - export).

- The consumption of table top sweeteners is related to the consumption of cups of coffee and cups of tea,
assuming that a cup of coffee is sweetened with one table-top sweetener corresponding to one sugar
lump of 4 gram. The sweetening capacity relative to sucrose was considered to be as follows: saccharin
450; cyclamate 35; aspartame 200 and acesulfame 200.

- The model takes care of the consumption by heavy users of the sweetener.

- The assumption is made that the heavy user is only a heavy user of one product and has an
average consumption of other products.

For heavy users of a specific sweetener that particular product is selected which contributes most to
the intake of the specific sweetener

- A correction factor of 3 is used to estimate the heavy users consumption from the average users
consumption. This correction factor of 3 is based on information provided in the "Guidelines for the
Study of Dietary intakes of Chemical Contaminants", WHO, 1985, which indicates that 95 percentile of
the population eats less than 3 times the average consumption.

- A theoretical Maximum Daily Intake (TMD]) is calculated by adding the figure for heavy users to the
average consumption figures of other foods and compared with the ADI.

- The Theoretical Maximum Daily Intake (TMDI) should not exceed the ADL

As far as possible the consumption figures were checked with those obtained from dietary recall food
consumption surveys. These data did, in general support the consumption estimates. Very few data were
available on the consumption of sweeteners by children. The data are under review and checked with the results
of a recently carried out nation-wide dietary survey. This survey included 5898 persons constituting a
representative sample of the population 1 - 75 years old.

For two product categories the quantities of saccharin and cyclamate, permitted in the final product were
limited, in order not to exceed the ADI:

- In table-top sweeteners the maximum allowed quantity of cyclamate and saccharin is lowered to
respectively 30 and 70% of the foreseen substitution of sucrose.

- In soft drinks the maximum allowed quantities of cyclamate and saccharin are respectively 400 and 125
mg/kg.
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The results of this exercise are given in Table 2.

The consumption figures for the different sweeteners are then as follows:

saccharin : 135.7 mg
cyclamate : 659.4 mg
aspartame : 669.6 mg
acesulfame : 538.6 mg

These TMDIs being below the respective ADIs for a 60 kg person were considered acceptable.
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TABLE 1
Maximum Permitted Quantities of Sweetener

Sweetener
Foodstuff Saccharin Cyclamate Aspartame
or mg/kg mg/kg mg/kg
beverages

soft drinks 125 400 750
syrups (ready to drink) 125 400 750

~ sugar confectionery 1000 4000 2500
pudding powder 50 250 750
pickles 400 1100 0
pickles herring 50 0 140
flour confectionery 0 0 1500
chocolate 300 900 5000
chocolate spread 300 900 0
edible ice 150 1500 1000
desserts 0 0 1000
special beer 60 0 0

~ chewing gum 2000 3000 5500
liquid milk products:
fruit yoghurt 150 250 300
others 50 250 750
fruit quark 150 250 300
salads 0 0 700
jam products:
jam and jellies 300 1000 0
sugar reduced jams 200 500 0
fruit nectar 150 750 750
canned fruits 380 1500 0

vitamin preparations 0 0 200

Acesulfame

600

600

2500
1000

200
500
3000

3000
1000

2000

200

200

3000
1500
600

1000
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TABLE 2
Estimation of the possible consumption of some sweeteners (14.11.1998)
consumption Saccharin Cyclamate Aspartam
product
in g per day
product consumption consumption consumyj
sweetener via sweetener via sweetent
mg/kg product mg/kg product mg/kg product
mg mg mg
soft drinks 162 - 125 20.3 400 64.8 750 121.5
syrup concentrates*® 5.1 625 32 2000 10.2 3750 19.1
sugar confectionery 1/ 13.5 1000 6.8 4000 27 2500 17
pudding powder 1.5 50 0.1 250 0.4 750 1.1
pickles 3.8 400 1.5 1100 4.2 - -
pickles herring 22 50 0.1 - - 140 0.3
flour confectionery 29.3 - - - - 1500 439
chocolate 12.1 300 3.6 900 10.9 5000 60.5
chocolate spread 1.2 300 0.4 900 1.1 - -
edible ice 8.8 150 1.3 1500 13.2 1000 8.8
desserts ? - - - - 1000 -
special beer ? 60 - - - - -
chewing gum 1 2000 2 3000 3 5500 5.5
liquid milk product:
fruit yoghurt 1.0 150 0.1 250 0.2 300 0.3
others 24.4 50 1.2 250 6.1 750 18.3
fruit quark 1.7 150 0.2 250 0.4 300 0.5
salads 4.9 - - - - 700 34
* Assumes 5 : 1 dilution
1/ Consumption sweetener via product calculated with half the amount of sweetener
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TABLE 2 (Cont.d)

Estimation of the possible consumption of some sweeteners (14.11.1998)

Consumption Saccharin Cyclamate As
product in g
per day
Product mg’kg  consumption mgkg  consumption mg/kg
sweetener via sweetener via
product mg product mg
jam products:
jams and jellies 4 300 1.2 1000 4 -
sugar reduced jams 0.3 200 0.1 500 0.2 -
fruit nectar 5.8 150 0.9 750 4.4 750
canned fruits 3.6 380 14 1500 5.4 -
coffee (cups) - 4.3 2/ 26.7 3/ 147.4 -
tea (cups) 1.8 2/ 11.2 3/ 61.7 -
subtotal 82.3 364.6
+ 2 x coffee consumption 534 294.8
+ 2 x soft drink consumption
Total 135.7 659.4

2/ Only 70% of the sweetness of a sweetener may be provided by saccharin.
3/ Only 30% of the sweetness of a sweetener may be provided by cyclamate.
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GUIDELINE LEVELS FOR VINYL CHLORIDE MONOMER AND
ACRYLONITRILE IN FOOD AND PACKAGING MATERIAL

CAC/GL 6-1991

Guideline Levels for Vinyl Chloride Monomer and Acrylonitrile in Food and Packaging Material were adopted
by the Commission at its Nineteenth Session (1991) on the understanding that the Association of Official
Analytical Chemists (AOAC) and the International Organization for Standardization (ISO) would develop
appropriate sampling plans and methods of analysis.

Guideline level

Vinyl chloride monomer

Guideline level in food ‘ 0.01 mg/kg
Guideline level in food packaging material 1.0 mg/kg
Acrylonitrile

Guideline level in food 0.02 mg/kg

— 40 —
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GUIDELINE LEVELS FOR METHYLMERCURY IN FISH
CAC/GL 7-1991

Codex Guideline Levels for Methylmercury in Fish were adopted by the Commission at its Nineteenth Session
(1991), on the understanding that the levels would be kept under review by the Codex Committee on Food
Additives and Contaminants as well as the Codex Committee on Fish and Fishery Products, especially as to
the identification of predatory species of fish to which the higher guideline level applies.

Guideline level
Methylmercury
All fish except predatory fish 0.5 mg/kg
Predatory fish - 1 mg/kg

(such as shark, swordfish, tuna, pike and others)

. Note:

The Guideline levels are intended for methylmercury in fresh or processed fish and fish products moving in
international trade. Lots should be considered as being in compliance with the proposed guideline levels if the
level of methylmercury in the analytical sample, derived from the composite bulk sample, does not exceed the
above proposed levels. Where these Guideline levels are exceeded, governments should decide whether and
under what circumstances, the food should be distributed within their territory of jurisdiction and what
recommendations, if any, should be given as regards restrictions on consumption, especially by vulnerable
groups such as pregnant women.
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GENERAL PRINCIPLES FOR THE ADDITION OF ESSENTIAL NUTRIENTS TO FOODS
CAC/GL 09-1987 (amended 1989, 1991)

INTRODUCTION
The General Principles for the Addition of Essential Nutrieﬁts to Foods are intended:

To provide guidance to those responsible for developing guidelines and legal texts pertaining to the
addition of essential nutrients to foods.

To establish a uniform set of principles for the rational addition of essential nutrients to foods.

. To maintain or improve the overall nutritional quality of foods.
To prevent the indiscriminate addition of essential nutrients to foods thereby decreasing the risk of
health hazard due to essential nutrient excesses, deficits or imbalances. This will also help to prevent

practices which may mislead or deceive the consumer.

To facilitate acceptance in international trade of foods which contain added essential nutrients.

1. SCOPE

These principles are intended to apply to all foods to which essential nutrients are added.
2. DESCRIPTION

Definitions

For the purpose of these guidelines:
2.1 Nutrient means any substance normally consumed as a constituent of food:

(a) which provides energy; or

(b) which is needed for growth and development and maintenance of healthy life; or

(c) adeficit of which will cause characteristic bio-chemical or physiological changes to occur.
2.2 Essential nutrient means any substance normally consumed as a constituent of food which is needed
for growth and development and the maintenance of healthy life and which cannot be synthesized in adequate
amounts by the body.
2.3 Nutritional equivalence means being of similar nutritive value in terms of quantity and quality of
protein and in terms of kinds, quantity and bioavailability of essential nutrients. For this purpose, nutritional
equivalence means that essential nutrients provided by the food being substituted, that are present in a serving

or portion or 100 kcal of the food at a level of 5% or more of the recommended intake of the nutrient(s) are
present in the substitute or partially substituted food (extender) in comparable amounts.
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2.4  Substitute food is a food which is designed to resemble a common food in appearance, texture,
- flavour and odour, and is intended to be used as a complete or partial replacement for the food it resembles.

25 Fortification or enrichment means the addition of one or more essential nutrients to a food whether
or not it is normally contained in the food for the purpose of preventing or correcting a demonstrated
deficiency of one or more nutrients in the population or specific population groups. ‘

2.6 Restoration means the addition to a food of essential nutrient(s) which are lost during the course of
good manufacturing practice, or during normal storage and handling procedures, in amounts which will result
in the presence in the food of the levels of the nutrient(s) present in the edible portion of the food before
processing, storage or handling.

2.7  Special purpose foods are foods that have been designed to perform a specific function, such as to
replace a meal which necessitates a content of essential nutrients which cannot be achieved except by addition
of one or more of these nutrients. These foods include but are not limited to foods for special dietary use.

2.8 Nutrient density means the amount of nutrients (in metric units) per stated unit of energy (MJ or
kcal). .

2.9 Standardization means the addition of nutrients to a food in order to compensate for natural
variations in nutrient level.

3. BASIC PRINCIPLES

3.1 Essential nutn'eﬁts may be added to foods for the purpose of:

3.1.1 restoration;

3.1.2 nutritional equivalence of substitute foods;

3.1.3 fortification;

3.14  ensuring the appropriate nutrient composition of a special purpose food.

32 The essential nutrient should be present at a level which will not result in either an excessive or an
insignificant intake of the added essential nutrient considering amounts from other sources in the diet.

3.3 The addition of an essential nutrient to a food should not result in an adverse effect on the metabolism
of any other nutrient.

34 The essential nutrient should be sufficiently stable in the food under customary conditions of
packaging, storage, distribution and use.

35 The essential nutrient should be biologically available from the food.
3.6 The essential nutrient should not impart undesirable characteristics to the food (e.g. colour, taste,
flavour, texture, cooking properties) and should not unduly shorten shelf-life.
3.7 Technology and processing facilities should be available to permit the addition of the essential nutrient

in a satisfactory manner.

3.8 Addition of essential nutrients to foods should not be used to mislead or deceive the consumer as to the
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nutritional merit of the food.
39 The additional cost should be reasonable for the intended consumer.

3.10 Methods of measuring, controlling and/or enforcing the levels of added essential nutrients in foods
should be available. :

3.11  When provision is made in food standards, regulations or guidelines for the addition of essential
nutrients to foods, specific provisions should be included identifying the essential nutrients to be considered or
to be required and the levels at which they should be present in the food to achieve their intended purpose.

4. NUTRIENT ADDITION FOR PURPOSES OF RESTORATION

4.1 Where the food has been identified as a significant source of energy and/or essential nutrients in the
food supply, and particularly where there is demonstrated evidence of public health need, restoration of the
essential nutrients of concern lost during processing, storage or handling should be strongly recommended.

4.2 A food should be considered a significant source of an essential nutrient if the edible portion of the
food prior to processing, storage or handling contains the essential nutrient in amounts equal to or greater than
10% of the recommended nutrient intake in a reasonable daily intake (or in the case of an essential nutrient for
which there is no recommended intake, 10% of the average daily intake). !

5. NUTRIENT ADDITION FOR PURPOSES OF NUTRITIONAL EQUIVALENCE

5.1 Where a substitute food is intended to replace a food which has been identified as a significant source
of energy and/or essential nutrients in the food supply, and particularly where there is demonstrated evidence
of public health need, nutritional equivalence in terms of the essential nutrients of concern should be strongly
recommended.

5.2 A food being substituted or partially substituted should be considered a significant source of an
essential nutrient if a serving or portion or 100 kcal of the food contains the essential nutrient in amounts equal
to or greater than 5% of the recommended nutrient intake.

53 Where there is a clear public health reason to moderate the intake of a specific nutrient, the level of
this nutrient need not be equivalent.

6. NUTRIENT ADDITION FOR PURPOSES OF FORTIFICATION

6.1 Fortification should be the responsibility of national authorities since the kinds and amounts of
essential nutrients to be added and foods to be fortified will depend upon the particular nutritional problems to
be corrected, the characteristics of the target populations, and the food consumption patterns of the area.

6.2 The following conditions should be fulfilled for any fortification programme:

6.2.1 There should be a demonstrated need for increasing the intake of an essential nutrient in one or more
population groups. This may be in the form of actual clinical or subclinical evidence of deficiency, estimates
indicating low levels of intake of nutrients or possible deficiencies likely to develop because of changes taking
place in food habits.

6.2.2 The food selected as a vehicle for the essential nutrient(s) should be consumed by the population at

! This section remains under review.
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risk.

6.2.3 The intake of the food selected as a vehicle should be stable and uniform and the lower and upper
levels of intake should be known.

6.2.4 The amount of the essential nutrient added to the food should be sufficient to correct or prevent the
deficiency when the food is consumed in normal amounts by the population at risk.

6.2.5 The amount of the essential nutrient added should not result in excessive intakes by individuals with a
high intake of a fortified food.

7. NUTRIENT ADDITION TO SPECIAL PURPOSE FOODS
71 Nutrients may be added to special purpose foods, including foods for special dietary uses, to ensure an

appropriate and adequate nutrient content. Where appropriate, such addition should be made with due regard
to the nutrient density of such foods.
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CODEX GUIDELINES FOR THE ESTABLISHMENT OF A REGULATORY PROGRAMME
FOR CONTROL OF VETERINARY DRUG RESIDUES IN FOODS
CAC/GL 16-1993 '

Governments need regulatory control programmes to ensure their citizens of a safe and
wholesome food supply. Specifications of a residue control programme are determined by the importance
of the various health risks that could be incurred by consumers of products derived from animal food
products.

One type of risk may occur if meat is handled and consumed from animals excessively
contaminated with microorganisms or toxins that could affect the health of consumers. This type of health
risk can be minimized by establishing meat inspection programmes that emphasize appropriate and
provide specific procedures on how to recognize the signs of disease in food producing animals.

Another kind of risk can occur if food animals have been raised using veterinary drugs or
pesticides in an inappropriate manner. The improper use of such chemicals can result in unsafe residues
of these substances in food derived from the treated animals. The safety of the human food requires a full
scientific evaluation of the relative hazard as well as quantity of a drug residue remaining in the tissues of
treated livestock and poultry when used according to good veterinary practices, and a systematic set of
procedures that will ensure effective control of such residues in human food.

In addition to the health protection benefits in having an effective residue control programme, a
country with such a programme has the capability to participate in the community of food trading nations
with greater confidence. This is because an effective residue control programme can also serve as the
foundation for certifying the safety of the country's exported food products, as well as provide assurance
of safety of such products imported into the country.

When establishing a programme for control of residues in foods, it is important to distinguish
between the notion of "unbiased statistical sampling", where the samples are obtained from animals that
are presented for inspection, and the notion of "biased or directed sampling", where samples are obtained
from suspect food products. The purpose of unbiased statistical sampling is to determine the frequency of
occurrence of contaminated products among those presented for inspection.

Samples are taken at random from food considered safe, and it is not necessary to retain these
food products while waiting for the results of analytical testing. The sampling plan is determined
beforehand, using statistical rules to ensure that the results are representative of the overall quality of the
product(s) under consideration. The results may be used to certify the exported food products are in
compliance with Codex MRLVDs. Conversely, directed sampling focuses on food products suspected of
having residue concentrations that exceed the maximum residue limits. The food products are detained
while waiting for results of laboratory testing, and are not released for human consumption should test
results be unfavourable. The number of samples to be taken during the year for directed sampling may
not, by definition, be predetermined. The results of directed sampling do not have statistical
representativeness.

In establishing an effective residue control programme, a country should first establish a
comprehensive system for determining the safety of veterinary drugs. This may be accomplished, for
example, through an organization with suitable technical expertise and administrative authority.
Veterinary drugs may be approved taking into consideration several relevant criteria, among which will be
the safety evaluation of the veterinary drug for animals and for human food consumption. The scientific
evaluation of the safety of veterinary drugs is a long and rigorous task, that, perhaps, may not be necessary
to perform in each country, especially in developing countries. Evaluation could be performed by the
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interested country, using the technical expertise of international organizations such as the Joint
FAO/WHO Expert Committee on Food Additives (for veterinary drugs), or the technical evaluation
results in other countries having an acceptable, technically qualified safety assessment organizations.

To establish an effective programme for the control of residues of veterinary drugs in food, a
country should include but not necessarily be limited to the following items:

1. Establishing the regulatory authority responsibility for implementing inspection programmes and
laboratory analyses.

2. Elaborating an integrated inspection programme, including a residue control programme for the
inspection of foods. The organization in charge of implementing this inspection programme should be
granted the authority to take all the steps necessary to control products when residues exceed the
maximum residue limits established for a food commodity.

3. Compiling a register of veterinary drugs and/or pure chemical; substances used in the country,
including the products manufactured in the country and those products that are imported into the country.

4. Elaborating regulations concerning the distribution of veterinary drugs as a whole, providing for
procedures for the authorized sale, manufacture, distribution and use of such products.

5. Elaborating procedures for determining the safety and efficacy of veterinary drugs in animals and
residues in food from use of such veterinary drugs. This should include describing procedures for
determining maximum residue limits for veterinary drugs in food and procedures for analysis of test
samples intended to verify compliance with those limits.

6. Establishing procedures for sampling food products of animal origin, indicating the specific drug
residues of greatest health concern, the number of samples to be taken for unbiased statistical sampling,
and the nature of the tissue and quantity of sample to be taken. Procedures for sampling for residue
control in a country may be required for certain substances for purposes other than the enforcement of
MRLVDs. These analyses, for example, come within the scope of exploratory surveys for determining
residues in foods where unapproved substances may be used in food producing animals or poultry. This
type of data is essential to provide a residue control programme the flexibility necessary to be adapted to
national needs.

7. Selecting the methods of analysis to be used. As an initial step, a residue control programme
should include screening methods. The use of these methods should not require investment in complex
laboratory instrumentation nor in costly reagents or personnel training, and should provide analysis of
samples in a cost effective manner. Screening methods are generally defined as qualitative or semi-
quantitative methods of analysis that detect the presence of a substance at a concentration that is equal to
or lower than the maximum residue limits. A positive result indicates the possibility that the maximum
residue limit has been exceeded. Additional testing measures should be required, as determined by the
objectives set forth in a country's residue control programme, to verify or confirm the results of screening
methods.

8. Implementing a quality assurance programme to assure the highest quality results for methods of
analysis. Such a programme will assure regulatory control authorities that the methods used will give
reliable results that are compatible with the MRLVD or within the limits established by national
regulations. '
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9. Developing an educational programme(s) for producers and veterinarians providing instruction in
the proper use of veterinary drugs, and encouraging the use of preventive measure to reduce the
occurrence of residues in food animals and poultry.

For determining maximum residue limits, the Joint FAO/WHO Expert Committee on Food
Additives (for veterinary drugs) may constitute a useful resource for obtaining these data.

10. Specific details concerning the establishment of a regulatory programme for control of veterinary
drug residues in foods, as based on the above general principles, are attached to these guidelines as
follows:

PART 1: Sampling for the Control of Residues of Veterinary Drugs in Foods

Appendix A:  Sampling for the Control of Veterinary Drug Residues in Meat and Poultry
Products

Appendix B:  Sampling for the Control of Veterinary Drug Residues in Fish, Milk, and Egg
Products

Appendix C:  Sampling for the Control of Veterinary Drug Residues in Honey
PART 2: General Considerations on Analytical Methods for Residue Control

PART 3: Attributes of Analytical Methods for Residues of Veterinary Drugs in Foods
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PART1I

SAMPLING FOR THE CONTROL OF RESIDUES OF VETERINARY DRUGS IN FOODS

1. INTRODUCTION
1.1  Basis for the Sampling Principle

The Codex Alimentarius Commission has decided that recommended sampling procedures for
food additives, pesticide residues and residues of veterinary drugs in food are exempted from the general
sampling procedures of food commodities developed by the Codex Committee on Methods of Analysis
and Sampling - Normal Practice. That committee's work is concerned mainly with sampling procedures
for the visible and measurable qualities and attributes of various commodities and foods; sampling to
determine whether standards of identity and composition have been met and to measure traditional
attributes of quality, such as dust and moisture content in grain. The Codex Committees that are
responsible for establishing permitted levels of regulated added substances - food additives, pesticides,
veterinary drugs in food, have been given authority to prepare their own recommendations for methods of
analysis and sampling. In this regard, the Codex Committee on Residues of Veterinary Drugs in Foods
established an 4d Hoc Working Group on Methods of Analysis and Sampling at its first meeting.

1.2 General Principles

Sampling for analytical testing is only one element of a country's residue control programme and,
by itself, cannot accomplish the entire objective of protecting public health. Sampling is a tool used as
part of the system for developing information to determine if a supply of foodstuffs meets public health
requirements, in this case, that the concentration of veterinary drug residues are within specified limits.

Sampling has varying purposes and statistical parameters. This guideline discusses the various
objectives which sampling may address and provides technical guidance to be applied for sampling
products within the terms of reference of this Codex Committee. By using Codex standards, including
agreed upon sampling methods, member countries can comply with Article III of the General Agreement
on Tariffs and Trade.

In sampling for residues of an added, regulated substance such as a veterinary drug, it is important
to sample as near as possible to where animals raised for food are cared for and slaughtered in herds or
flocks. The most meaningful sampling for tissue residues will occur in conjunction with slaughter. For
other food products within the scope of this Committee, such as honey, the most meaningful sampling for
residues will occur at the time of collection, prior to commingling of samples from different producers.

Sampling at an abattoir in conjunction with slaughter of a herd or flock or with preliminary
slaughter of a small number of test animals or birds, may involve testing samples drawn from live animals
or birds. In these situations, analyses performed on tissues drawn from test animals or body fluids from
live animals may provide test results for an inspector before a herd or flock is presented for slaughter or
shipment. Analyses associated with pre-slaughter must be designed to prevent subsequent administration
of drugs. In a like manner, for processed foods such as might be obtained from fish or honey, any
sampling and testing must be designed to prevent subsequent administration of drugs. When body fluids
are used for residue testing, care must be taken to have established tissue-fluid relationships between the
analytic results in these fluids and results in tissues where the MRLVDs are established.

Shortly after slaughter or after appropriately harvesting the principle food products, these products
may be commingled to an extent that it destroys the possibility of drawing a representative sample.
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Samples for fresh meat or poultry or fresh chilled meat or poultry may be drawn from different days'
production, for example. Processed products such as sausage or minced fish may be made with meat
tissues from different days' or even different establishments' production. Although under some
circumstances lots for sampling have been defined as products from the same consignor or packer, sample
homogeneity can best be guaranteed when it is taken in conjunction with slaughter or primary collection
point. -

2.  OBJECTIVES OF SAMPLING
2.1  Primary Point of Origin Sampling
2.1.1 Non-biased sampling

Non-biased sampling is designed to provide profile information on the occurrence of residues in
specified food producing populations on an annual, national basis. For residue testing, the focus is on
gathering information on the prevalence .of residue violations; therefore, only compounds with established
safe limits such as MRLVDs are usually considered for residue testing programmes. Compounds selected
for statistically designed non-biased sampling are usually based on risk profiles (considering toxicity of
residues and use) and the availability of laboratory methods suitable for regulatory control purposes.
Information is obtained through a statistically based selection of random samples from animals presented
for inspection. Limited or geographical area sampling may be conducted where a localized potential drug
residue problem appears. The information obtained from this type of sampling should be reviewed
periodically to assess residue control programmes and to allocate resources according to specific needs.

In addition to profile information, residue data provides a basis for further regulatory action. In
particular, the results can be used to identify producers marketing animals, or other food commodity
within the terms of reference of this Committee, with violative concentrations of residues. When these
producers subsequently bring animals, fish or honey for inspection, they will be subjected to more directed
and specific sampling and testing until compliance with MRLVD:s is demonstrated. Other auxiliary uses
of the data are to indicate prevalence and concentrations of residue violations, to evaluate residue trends,
and to identify residue problem areas within the industry where educational or other corrective efforts may
be needed. Thus, non-biased sampling gathers information and assists in deterring practices that lead to
residue violations.

As a general practice, samples collected by inspectors are sent for residue analysis to a laboratory
designated by national authorities. Now, however, advances in analytical technology provide inspection
authorities an opportunity for performing residue screening tests on commodities at an abattoir or similar
facility. In these situations, inspectors may send tissue samples to a laboratory designated by national
authorities for more definitive analyses when results obtained from the screening test suggest a positive
residue finding.

In some cases and situations where samples are sent directly to a designated laboratory for residue
testing, the laboratory results may not be available until after the product has moved into consumer
markets and become untraceable. Because of this pragmatic limitation, some animals, fish or honey
containing violative residues may inevitably pass into consumer markets, regardless of the regulatory
control efforts to limit this occurrence as much as possible. The consequences to human health, however,
are minimal as long as the frequency of violative residues is low. This is because MRLVDs represent the
maximum residue concentration determined to be safe for daily consumption within the limits of the
acceptable daily intake (ADI) over a lifetime. As a result of employing safety factors for determining an
ADI, and subsequently the MRLVD, the occasional consumption of products with slightly higher residue
concentrations than the MRLVD is unlikely to result in adverse health effects.
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Non-biased sampling should have a statistically specified reliability. This may be expressed in
reference to a confidence level and a prevalence rate. For example, sampling may be designed to detect,
with 95% certainty, a prevalence occurring in 1% of healthy animals submitted for inspection. When a
confidence level and prevalence rate is established, the number of samples necessary to achieve the
desired objective can be determined from Table 1.

Table 1: Number of samples required to detect at least one violation with predefined
probabilities (i.e., 90, 95, and 99 percent) in a population having a known violation

~ prevalence.
Violation prevalence Minimum number of samples required to detect
(% in a population) a violation with a confidence level of:
90% 95% 99%
35 6 7 11
30 7 9 13
25 " 9 11 17
20 11 14 21
15 15 19 29
10 22 29 44
5 45 59 90
1 230 299 459
0.5 460 598 919
0.1 2302 2995 4603

2.1.2 Directed sampling

Directed sampling is designed to investigate and control the movement of potentially adulterated
products. The sampling is often purposely biased and is directed at particular carcasses, products or
producers in response to information from statistically based sampling (or other regulatory control agency
data), or from inspector observations during ante-mortem or post-mortem inspection indicating that
violative residues may be present. In-plant or on site residue testing procedures may be performed by the
inspector, or samples may be submitted for analysis to a laboratory designated by national authorities.
Depending upon the weight of evidence for testing in support of directed sampling, product may be
retained until test results indicate the appropriate regulatory disposition. Laboratory analysis of directed
residue test samples should be completed as rapidly as possible and take precedence over routine,
statistically based samples. In directed sampling situations, herds of animals, flocks of birds, lots of fish
or honey, should be considered unacceptable until it can be demonstrated that they are in compliance with
Codex MRLVDs or national regulations in the country of origin for the specific commodity.

The probability of failing to detect a residue violation and accepting the lot depends upon the
directed sampling programmes' sample size and prevalence of the residue violation frequency. Table 2
shows the probability of failing to detect a residue violation using different sample sizes from an "infinite"
population with a specified proportion of violations. For example, selecting 5 samples from a large lot in
which 10 percent of the units contain violative residues would, on the average, fail to detect a residue
violation in 59.0 percent of such lots (i.e., 59.0 percent of the lots would be accepted). Assuming the
same conditions as the previous example, but using a sample size of 50, would result in only 0.5 percent
of such lots being accepted. ’
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Table 2: Probability of failing to detect a residue violation

Prevalence Number of animals in sample tested
(%) 5 10 25 50 75 100 200 250 500 _ 1000
1 0951 0904 0779 0605 0471 0366 0.134 0.081 0.007 0.000
2 0904 0.817 0.603 0364 0220 0.133 0018 0.006 0.000
3 0.859 0.737 0467 0218 0.102 0.048 0.002 0.000
4 0.815 0.665 0.360 0.130 0.047 0.017 0.000
5 0.774 0.599 0277 0077 0.021 0.006
6 0734 0539 0213 0045 0.010 0.002
7 0.696 0.484 0.163 0027 0.004 0.001
8 0.659 0.434 0.124 0015 0.002 0.000
9 0.624 0389 0.095 0009 0.001
10 0.590 0349 0.072 0.005 0.000
12 0.528 0279 0.041 0002
14 0470 0221 0.023 0001
16 0418 0.175 0.013 0000
18 0371 0.137  0.007
20 0.328 0.107 0.004
24 0254 0.064 0.001
28 0.193  0.037  0.000
32 0.145  0.021
36 0.107 0.012
40 0.078  0.006
50 0.031  0.001
60 0.010  0.000

Risk and cost factors should be considered in determining the sample sizes used in a directed
sampling programme. Also, because of possible gains in the probability of detecting unacceptable herds
of animals, flocks of birds, lots of fish or honey due to residue violations, the feasibility of selecting
separate samples from separate lots instead of from a single lot should be considered.

2.2  Secondary Point of Sampling
2.2.1 Port of entry sampling

Port of entry testing of products derived from food producing animals, poultry, or fish, and honey,
imported by member countries of Codex Alimentarius is a means of verifying the effectiveness of the

exporting country's residue control programme. The purpose of port of entry sampling and testing is not
to replace an exporting country's residue control programmes.
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Results of residue testing that indicate imported product is in compliance with Codex MRLVDs
should be permitted to move into commerce. When test results indicate that imported product contains
violative residues, subsequent shipments of the same product group from that establishment or company
should be retained at the port of entry until laboratory results indicating compliance with MRLVDs are
known by regulatory control authorities. Consideration should be given to placing all subsequent
shipments of similar products from the country of origin on an increased testing schedule until a record of
compliance with Codex MRLVDs is re-established. '

Compounds selected for residue testing at port of entry should take into account the compounds
approved for use in the exporting country, as well as those included in the domestic residue control
programme of the importing and exporting country. Guidance for collecting samples for port of entry
testing is summarized in Appendix A, Table A, Appendix B, Table B and Appendix C.
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Appendix A
SAMPLING FOR THE CONTROL OF VETERINARY DRUG RESIDUES
IN MEAT AND POULTRY PRODUCTS

1. OBJECTIVE

To provide instructions for sampling a lot of meat or poultry products to determine compliance
with Codex Maximum Residue Limits for Veterinary Drugs (MRLVDs).
2. DEFINITIONS
21 Lot

An identifiable quantity of food delivered for slaughter or distribution at one time, and determined
to have common characteristics, such as origin, variety, type of packing, packer or consignor, or markings,
by the sampling official. Several lots may make up a consignment.
2.2 Consignment

A quantity of food as described on a particular contractor's shipping document. Lots in a
consignment may have different origins or may be delivered at different times.

23  Primary Sample

A quantity of tissue taken from a single animal or from one place in the lot, unless this quantity is
inadequate for the residue analysis. When the quantity is inadequate, samples from more than one animal
or location can be combined for the primary sample (such as poultry organs).
24  Bulk Sample

The combined total of all the primary samples taken from the same lot.
2.5 Final Sample

The primary sample or a representative portion of the primary sample to be used for control
purposes.

2.6  Laboratory Sample

The sample intended for laboratory analysis. A whole primary sample may be used for analysis or
the sample may be subdivided into representative portions, if required by national legislation.
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3.

31

3.2

COMMODITIES TO WHICH THE GUIDELINE APPLIES
Selected Class B: Primary Food Commodities of Animal Origin
Type 06 Mammalian Products

No. 030 Mammalian Meat

No. 031 Mammalian Fats

No. 032 Mammalian Edible Offal
Type 07 Poultry Products

No. 036 Poultry Meats

No. 037 Poultry Fats

No. 038 Poultry Edible Offal

Selected Class E: Processed Products of Animal Origin made from only Primary Food Nos.
030, 032, 036, and 038

Type 16 - Secondary Products

Type 18 - Manufactured (single ingredient) Products of a Minimum of One Kilogram Container
or Unit Size

Type 19 - Manufactured (multiple ingredient) Products of a Minimum of One Kilogram
Container or Unit Size
PRINCIPLE ADOPTED

For purposes of control, the maximum residue limit (MRLVD) is applied to the residue

concentration found in each laboratory sample taken from a lot. Lot compliance with a Codex MRLVD is
achieved when none of the laboratory samples contains a residue greater than the MRLVD.

S.

6.1

6.2

EMPLOYMENT OF AUTHORIZED SAMPLING OFFICIALS

Samples must be collected by officials authorized for this purpose.

SAMPLING PROCEDURES

Product to Sample

Each lot to be examined must be sampled separately.
Precautions to Take

During collection and processing, contamination or other changes in the samples which would

alter the residue or affect the analytical determination must be prevented.
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6.3 Collection of a Primary Sample

Detailed instructions for collection of a primary sample of various products are provided in Table
A. Quantities to collect are dependent on the analytical method requirements. Minimum quantity
requirements are included in Table A. The following are general instructions.

a. Each primary sample should be taken from a single animal or unit in a lot, and when
possible, be selected randomly.

b. When multiple animals are required for adequate sample size of the primary sample (i.e.,
poultry organs), the samples should be collected consecutively after random selection of
the starting point.

c. Canned or packaged product should not be opened for sampling unless the unit size is at

least twice the amount required for the primary laboratory sample. The primary sample
should contain a representative portion of juices surrounding the product. Each sample
should then be frozen as described in paragraph 6.8.d.

d. Frozen product should not be thawed before sampling.

e. Large, bone-containing units of product (i.e., prime cuts) should be sampled by collecting
edible product only as the primary sample.

6.4 The Number of Primary Samples to Collect from a Lot

The number of primary samples collected will vary depending on the status of the lot. If a residue
violation is suspected because of its origin from a source with a past history of residue violations of the
MRLYVD, by evidence of contamination during transport, by signs of toxicosis observed during ante- or
post-mortem inspection, or by other relevant information available to the inspection official, the lot is
designated a suspect lot. If there is no reason to suspect adulteration, the lot is designated a non-suspect
lot.

6.4.1 Sampling suspect lots

A minimum of six to a maximum of thirty primary samples should be collected from a suspect lot.
When the suspected adulteration is expected to occur throughout the lot or is readily identifiable within
the lot, the smaller number of samples is sufficient.

6.4.2 Sampling non-suspect lots

A statistically-based, non-biased sampling programme is recommended for non-suspect lots. Any
of the following types of sampling can be used.

a. Stratified random sampling

In a complex system where commodities must be sampled at many locations over extended time
periods, it is very difficult to apply simple random criteria in the design of a sampling programme. A
useful alternative sampling design is stratified random sampling which separates population elements into
non-overlapping groups, called strata. Then samples are selected within each stratum by a simple random
design. Homogeneity within each stratum is better than in the whole population. Countries or geographic
regions are natural strata because of uniformity in agricultural practices. Time strata (e.g., month, quarter)
are commonly used for convenience, efficiency, and detection of seasonal variability. Random number
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tables or other objective techniques should be used to ensure that all elements of a population have an
equal and independent chance of being included in the sample.

b. Systematic sampling

; Systematic sampling is a method of selecting a sample from every 'K' quantity of product to be
sampled, and then sampling every 'K' unit thereafter. Systematic sampling is quicker, easier, and less
costly than non-biased sampling, when there is reliable information on product volumes to determine the
. sampling interval that will provide the desired number of samples over time. If the sampling system is too
predictable, it may be abused. It is advisable to build some randomness around the sampling point within
the sampling interval.

c. Biased or estimated worst case sampling

In biased or estimated worst case sampling, the investigator should use their judgement and
experience regarding the population, lot, or sampling frame to decide which samples to select. As a non-
random technique, no inferences should be made about the population sampled based on data collected.
The population group anticipated to be at greatest risk may be identified.

Exporting countries should conduct a comprehensive residue testing programme and provide
results to importing countries. Based on an importing country's data, testing may be conducted as applied
to non-suspect products. Countries that do not provide residue testing results showing compliance with
MRLVDs should be sampled as suspect lots.

6.5 Preparation of the Bulk Sample
The bulk sample is prepared by combining and thordughly mixing the primary samples.
6.6 Preparation of the Final Sample

The primary sample should, if possible, constitute the final sample. If the primary sample is too
large, the final sample may be prepared from it by a suitable method of reduction.

6.7  Preparation of the Laboratory Sample

The final sample should be submitted to the laboratory for analysis. If the final sample is too large
to be submitted to the laboratory, a representative subsample should be prepared. Some national
legislation may require the final sample be subdivided into two or more portions for separate analysis.
Each portion should be representative of the final sample. Precautions in paragraph 6.2 should be
observed.

6.8  Packaging and Transmission of Samples

a. Each sample should be placed in a clean, chemically inert container to protect the sample
from contamination and from being damaged in shipping.

b. The container should be sealed so that unauthorized opening is detectable.
c. The container should be sent to the laboratory as soon as possible, after taking precautions
against leakage and spoilage.
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d. For shipping, all perishable samples should be frozen to minus 20°C, immediately after
collection, and packed in a suitable container that retards thawing If possible, the
shipping container should be placed in a freezer for 24 hours prior to packing and shipping
the frozen sample.

7. RECORDS

Each primary sample should be correctly identified by a record with the type of sample, its origin
(e.g., country, state, or town), its location of collection, date of sampling, and additional information useful
to the analyst or to regulatory officials for follow-up action if necessary.

8. DEPARTURE FROM RECOMMENDED SAMPLING PROCEDURES

If there is a departure from recommended sampling procedures, records accompanying the sample
should fully describe procedures actually followed.
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TABLE A: MEAT AND POULTRY PRODUCTS

Commodity Instructions for collection Minimum quantity
required for
laboratory sample

I.  Group 030
(Mammalian Meats)

A. Whole carcass or side, Collect diaphragm muscle, supplement with 500 g
unit weight normally 10 cervical muscle, if necessary, from one
kg or more animal.

B. Small carcass Collect hind quarter or whole carcass from 500 g after removal
(e.g., rabbit) one or more animals. of skin and bone

C. Fresh/chilled parts
1. Unit minimum weight  Collect muscle from one unit. 500 g

of 0.5 kg, excluding ‘

bone (e.g., quarters,

shoulders, roasts)

2. Unit weighing less Collect the number of units from selected 500 g after removal
than 0.5 kg (e.g., container to meet laboratory sample size of bone
chops, fillets) requirements.
D. Bulk frozen parts Collect a frozen cross-section from selected 500 g
' container, or take muscle from one large

part.

E. Retail packaged For large cuts, collect muscle from one unit 500 g after removal
frozen/chilled parts, or or take sample from number of units to meet of bone
individually wrapped laboratory sample size requirements.
units for wholesale

Ia. Group 030
(Mammalian Meats
where MRL is found in
carcass fat)

A. Animals sampled at See instructions under II. Group 031.
slaughter

B. Other meat parts Collect 500 g of visible fat, or sufficient Sufficient to yield 50-

product to yield 50-100 g of fat for analysis. 100 g of fat
(Normally 1.5-2.0 kg of product is required
for cuts without trimmable fat).

II. Group 031
(Mammalian Fats)

A. Large animals sampled at  Collect kidney, abdominal, or subcutaneous 500 g
slaughter, usually fat from one animal.
weighing at least 10 kg
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weighing less than 500 g
(e.g., quail, pigeon)
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Commodity Instructions for collection Minimum quantity
required for
laboratory sample
Small animals sampled at  Collect abdominal and subcutaneous fat 500¢g
slaughter' from one or more animals. ‘
Bulk fat tissue Collect equal size portions from 3 locations 500 g
in container.
. Group 032
(Mammalian Edible
Offal)
Liver Collect whole liver(s) or portion sufficientto 400 - 500 g
meet laboratory sample size requirements.
Kidney Collect one or both kidneys, or kidneys from 250 - 500 g
more than one animal, sufficient to meet
laboratory sample size requirement. Do not
collect from more than one animal if size
meets the low range for sample size.
Heart Collect whole heart or ventricle portion 400-500 g
: sufficient to meet laboratory sample size
requirement.
Other fresh/chilled or Collect portion derived from one animal 500¢g
frozen, edible offal unless product from more than one animal is
product required to meet laboratory sample size
requirement. A cross-section can be taken
from bulk frozen product.
. Group 036
(Poultry Meats)
Whole carcass of large Collect thigh, leg, and other dark meat from 500 g after removal
bird, typically weighing one bird. of skin and bone
2-3 kg or more (e.g.,
turkey, mature chicken,
goose, duck)
Whole carcass of bird Collect thigh, legs, and other dark meat from 500 g after removal
typically weighing 3-6 birds, depending on size. of skin and bone
between 0.5-2.0 kg (e.g.,
young chicken, duckling,
guinea fowl)
Whole carcasses of very  Collect at least 6 whole carcasses. 250 - 500 g of

muscle tissue

! When adhering fat is insufficient to provide a suitable sample, the sole commodity without bone, is

analyzed and the MRL will apply to the sole commodity.
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CAC/GL 16
Commodity Instructions for collection Minimum quéntity
‘ required for
laboratory sample
D. Fresh/chilled or frozen
parts -
1. Wholesale packaged 500 g after removal
a. Large parts Collect an interior unit from a selected of skin and bone
container.
b. Small parts Collect sufficient parts from a selected layer
in the container. ,

2. Retail packaged Collect a number of units from selected 500 g after removal
container to meet laboratory sample size of skin and bone
requirement.

IVa. Group 036

(Poultry Meats where

MRLVD is expressed in

carcass fat)

A. Birds sampled at See instructions under V. Group 037
slaughter
B. Other poultry meat Collect 500 g of fat or sufficient productto 500 g of fat or
yield 50-100 g of fat. (Normally, 1.5-2.0kg  enough tissue to yield
is required.) 50-100 g of fat
V. Group 037
(Poultry Fats)
A. Birds sampled at Collect abdominal fat from 3-6 birds, Sufficient to yield 50-
slaughter depending on size. 100 g of fat
B. Bulk fat tissue Collect equal size portions from 3 locations 500 g
in container.
VI. Group 038
(Poultry Edible Offal)
A. Liver Collect 6 whole livers or a sufficient number 250 - 500 g
to meet laboratory sample requirement.
B. Other fresh/chilled or Collect appropriate parts from 6 birds. If 250-500 g
frozen edible offal bulk frozen, take a cross-section from
product container.
VIIL. Class E - Type 16

{Secondary Meat and

Poultry Products)

A. Fresh/chilled or frozen Collect a representative fresh or frozen 500 ¢g
comminuted product of cross-section from selected container or

single species origin

packaged unit.
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Commodity

Instructions for collection

Minimum quantity
required for
laboratory sample

B. Group 080

(Dried Meat Products)

Class E-Type 18
(Manufactured, single
ingredient product of
animal origin)

Canned product (e.g.,
ham, beef, chicken), unit
size of 1 kg or more

Cured, smoked, or
cooked product (e.g.,
bacon slab, ham, turkey,

cooked beef), unit size of

at least 1 kg

. Class E - Type 19

(Manufactured, multiple
ingredient, product of
animal origin)

Sausage and luncheon

meat rolls with a unit size
of at least 1 kg -

Collect a number of packaged units in a
selected container sufficient to meet
laboratory sample size requirements.

Collect one can from a lot. When unit size is
large (greater than 2 kg), a representative
sample including juices may be taken.

Collect portion from a large unit (greater
than 2 kg), or take whole unit, depending on
size.

Collect cross-section portion from a large
unit (greater than 2 kg), or whole unit,
depending on size.

500 g, unless fat
content is less than
5% and MRLVD is
expressed on a fat
basis. Then 1.5-2.0
kg is required.

500 g, unless fat
content is less than
5% and MRLVD is
expressed on a fat
basis. Then 1.5-2.0
kg is required.

500 g, unless fat
content is less than
5% and MRLVD is
expressed on a fat
basis. Then 1.5-2.0
kg is required.

500g
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Appendix B
SAMPLING FOR THE CONTROL OF VETERINARY DRUG RESIDUES
IN FISH, MILK AND EGG PRODUCTS

1. OBJECTIVE

To provide instructions for sampling a lot of eggs, milk, or aquatic animal products, to determine »
compliance with Codex Maximum Residue Limits for Veterinary Drugs (MRLVDs).
2. DEFINITIONS
21 Let

An identifiable quantity of food delivered for slaughter or distribution at one time, and determined
to have common characteristics, such as origin, variety, type of packing, packer or consignor, or markings,
by the sampling official. Several lots may make up a consignment.

2.2 Consignment

A quantity of food as described on a particular contractor's shipping document. Lots in a
consignment may have different origins or be delivered at different times.

2.3 Primary Sample

A quantity of food taken from a single animal or from one place in the lot, unless this quantity is
inadequate for the residue analysis. When the quantity is inadequate, samples from more than one
location in the lot can be combined for the primary sample.
2.4 Bulk Sample

The combined total of all the primary samples taken from the same lot.
25 Final Sample

The bulk sample or a representative portion‘ of the bulk sample to be used for control purposes.
2.6 Laboratory Sample

The sample intended for laboratory analysis. A whole primary sample may be used for analysis or
the sample may be subdivided into representative portions, if required by national legislation.
3. COMMODITIES TO WHICH THE GUIDELINE APPLIES
3.1  Selected Class B: Primary Food Commodities of Animal Origin

Type 06 Mammalian Products

No. 033 Milks
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Type 07 Poultry Products
No. 039 Eggs
Type 08 Aquatic Animal Products
No. 040 Freshwater Fish
No. 041 Diadromous Fish
No. 043 Fish Roe and Edible Offal of Fish
No. 045 Crustaceans
Type 09 Amphibians and Reptiles
No. 048 Frogs, Lizards, Snakes and Turtles
Type 10 Invertebrate Animals
No. 049 Molluscs and Other Invertebrate Animals

3.2 Selected Class E: Processed Products of Animal Origin made from only Primary Food Nos.
033, 039, 040, 041, 043, 045, 048, and 049

Type 16 - Secondary Products
Type 17 - Derived Edible Products of Aquatic Animal Origin

Type 18 - Manufactured (single ingredient) Products of a Minimum of One Kilogram Container
or Unit Size

Type 19 - Manufactured (multiple ingredient) Products of a Minimum of One Kilogram
Container or Unit Size
4. PRINCIPLE ADOPTED
For purposes of control, the maximum residue limit (MRLVD) is applied to the residue

concentration found in each laboratory sample taken from a lot. Lot compliance with a Codex MRLVD is
achieved when none of the laboratory samples contains a residue greater than the MRLVD.

5. EMPLOYMENT OF AUTHORIZED SAMPLING OFFICIALS

Samples must be collected by officials authorized for this purpose.

6. SAMPLING PROCEDURES
6.1 Product to Sample

Each lot to be examined must be sampled separately.
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6.2 Precautions to Take

During collection and processing, contamination or‘other changes in the samples must be
prevented which would alter the residue, affect the analytical determination, or make the laboratory
sample not representative of the bulk or final sample.

6.3 Collection of a Primary Sample

Detailed instructions for collection of a primary sample of various products are provided in Table
B. Quantities to collect are dependent on the analytical method requirements. Minimum quantity
requirements are included in Table B. The following are general instructions.

a. Each primary samplé should be taken from a single unit in a lot, and when possible, be
selected randomly.

b. Canned or packaged product should not be opened for sampling unless the unit size is at
least twice the amount required for the primary laboratory sample. Each primary sample
should contain a representative portion of juices surrounding the product. Each sample
should then be frozen as described in paragraph 6.8.d.

c. Frozen product should not be thawed before sampling.
6.4  The Number of Primary Samples to Collect from a Lot

The number of primary samples collected will vary depending on the status of the lot. If a residue
violation is suspected because of its origin from a source with a past history of residue violations of the
MRLVD, by evidence of contamination during transport or by other relevant information to the inspection
official, the lot is designated a suspect lot. If there is no reason to suspect adulteration, the lot is
designated a non-suspect lot. ‘
6.4.1 Sampling suspect lots

A minimum of six to a maximum of thirty primary samples should be collected from a suspect lot.

When the suspected adulteration is expected to occur throughout the lot or is readily identifiable within

the lot, the smaller number of samples is sufficient.

6.4.2 Sampling non-suspect lots

A statistically-based, random sampling programme is recommended for non-suspect lots. Any of
the following types of sampling can be used.
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A Stratified random sampling

In a complex system where commodities must be sampled at many locations over extended time
periods, it is very difficult to apply simple random criteria in the design of a sampling programme. A
useful alternative sampling design is stratified random sampling which separates population elements into
non-overlapping groups, called strata. Then samples are selected within each stratum by a simple random
design. Homogeneity within each stratum is better than in the whole population. Countries or geographic
regions are natural strata because of uniformity in agricultural practices. Time strata (e.g., month, quarter)
are commonly used for convenience, efficiency, and detection of seasonal variability. Random number
tables or other objective techniques should be used to ensure that all elements of a population have an
equal and independent chance of being included in the sample.

b. Systeniatic sampling

Systematic sampling is a method of selecting a sample from every 'K' quantity of product to be
sampled, and then sampling every 'K' unit thereafter. Systematic sampling is quicker, easier, and less
costly than random sampling, when there is reliable information on product volumes to be used to
determine the sampling interval that will provide the desired number of samples over time. If the
sampling system is too predictable, it may be abused. It is advisable to build some randomness around the
sampling point within the sampling interval.

c. Biased or estimated worst case sampling

In biased or estimated worst case sampling, the investigator should use their own judgement and
experience regarding the population, lot, or sampling frame to decide which samples to select. As a non-
random technique, no inferences should be made about the population sampled based on data collected.
The population group anticipated to be at greatest risk may be identified.

Exporting countries should conduct a comprehensive residue testing programme and provide
results to importing countries. Based on an importing country's data, testing may be conducted as applied
to non-suspect products. Countries which do not provide residue testing results showing compliance with
MRLVDs should be sampled as suspect lots.

6.5 Preparation of the Bulk Sample

The bulk sample is prepared by combining and thoroughly mixing the primary samples.

6.6  Preparation of the Final Sample

The primary sample should, if possible, constitute the final sample. If the primary sample is too
large, the final sample may be prepared from the primary sample by a suitable method of reduction.

6.7 Preparation of the Laboratory Sample

The final sample should be submitted to the laboratory for analysis. If the final sample is too large
to be submitted to the laboratory, a representative subsample should be prepared. Some national
legislation may require the final sample be subdivided into two or more portions for separate analysis.
Each portion should be representative of the final sample. Precautions in paragraph 6.2 should be
observed.
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6.8  Packaging and Transmission of Samples

a. Each sample or subsample should be placed in a clean, chemically inert container to
protect the sample from contamination and from being damaged in shipping.

b. The container should be sealed so that unauthorized opening is detectable.

c. The container should be sent to the laboratory as soon as possible, after taking precautions
against leakage and spoilage.

d. For shipping, all perishable samples should be frozen to minus 20°C, immediately after
collection, and packed in a suitable container that retards thawing. If possible, the
shipping container should be placed in a freezer for 24 hours prior to packing and shipping
the frozen sample.

7. RECORDS

Each sample must be correctly identified by a record with the type of sample, origin of the sample
(e.g., country, state, or town), location of collection of the sample, date of sampling, and additional
~ information useful to the analyst or to regulatory officials for follow-up action if necessary.
8. DEPARTURE FROM RECOMMENDED SAMPLING PROCEDURES

If there is a departure from recommended sampling procedures, records accompanying the sample
should fully describe procedures actually followed.
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TABLE B: MILK, EGGS, DAIRY PRODUCTS AND AQUATIC ANIMAL PRODUCTS

Commodity Instructions for collection Minimum quantity
required for
laboratory sample
I. Group 033
(Milks)
Whole liquid milk In bulk. 500 ml
raw, pasteurized, UHT =~ Mix thoroughly and immediately take a
& sterilized sample by means of a dipper.
In retail containers.
Take sufficient units to meet laboratory
sample size requirements.
II. Group 082
(Secondary Milk Products)
A. Skimmed milk As for whole liquid milk. 500 ml
skimmed and semi-
skimmed
B.  Evaporated milk Bulk containers (barrels, drums). 500 ml
evaporated full cream & Mix the contents carefully and scrape
skimmed milk adhering material from the sides and bottom
of the container. Remove 2 to 3 litres, repeat
the stirring and take a 500 ml sample.
Small retail containers.
Take sufficient units to meet laboratory
sample size requirements.
C. Milk powders
1. Whole Bulk containers. 500 g
Pass a dry borer tube steadily through the
powder at an even rate of penetration.
Remove sufficient bores to make up a
sample of 500 g.
Small retail containers.
Take sufficient units to meet laboratory
sample size requirements.
2. Low fat As for whole milk powders. 500 g
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Commodity Instructions for collection Minimum quantity
required for
laboratory sample
. Group 087
(Derived Milk Products)
Cream Bulk containers. 200 mi
fresh, frozen & UHT; Plunge to ensure thorough mixing moving
single, whipping, the plunger from place to place avoiding
whipped, double & foaming, whipping and churning, Take a
clotted 200 ml sample by means of a dipper.
Small containers.
Take sufficient units to meet laboratory
sample size requirements.
Butter In bulk. 200 g
including whey butter Take two cores or more of butter so that the
and low fat spreads minimum total sample weight is not less
containing butterfat than 200 g
In pats or rolls.
For units weighing over 250 g divide into
four and take opposite quarters. For units
weighing less than 250 g take one unit as
sample.
Butteroil Mix thoroughly and take a 200 g sample. 200 g
including anhydrous
butteroil and an-
hydrous milkfat
. Group 090
(Manufactured Milk
Products - single
ingredient)
Yoghurt Select number of units sufficient to meet 500 g
natural, low fat through  laboratory requirements.
to full cream
Cheeses Make two cuts radiating from the centre of 200 g
all varieties the cheese if the cheese has a circular base,
or parallel to the sides if the base is
rectangular. The piece removed should meet
the laboratory sample size requirements.
For small cheeses and wrapped portions of
cheese take sufficient units to meet
laboratory sample requirements.
Group 092
(Manufactured Milk
Products - multi-
ingredient)



B. Buiter
m&mmm
copiainine batterfat

Y.

Hmwwmﬂnm@mm;m;
ﬁephmgﬂﬁmymmmaww&g

foaminz, whipping and rharmins. Taks 3
mmm&@mmm

Take safficient units to meet Iaboratary
Inmlk . 0GE
?ﬁemmmm of bratter so that the

minipmar tal sample weight & noe Jess
thzn 200 2

mﬁmglzssﬂwm‘}i} wmmmas
Mix thorouzhly and take a 200 2 sample. 200g

Mpg

Make two cuts mdiating from the cenfreed ™ 200 g
the chease if the cheese has a ciroalar hass,

or paradel to the sides ifthe baseis
rectanpular. The piece removed shondd mest
&emsmmmw




Page 25 of 46

— 100 —

CACIGL 16
Commodity Instructions for collection Minimum quantity
; required for
laboratory sample
Dairy ice cream Select block or units sufficient to meet 500 ml
only ice cream laboratory sample size requirements.
containing 5% or '
greater of milk fat
Processed cheese Select units sufficient to meet laboratory 200 g
preparations sample size requirements.
Flavoured yoghurt As for natural yoghurt. 500 g
Sweetened condensed As for evaporated milk. 500 ml
milk
. Group 039
(Eggs and Egg Products)
Liquid and frozen eggs Use sample schedule. Subsample size will 500 g
be 0.25 litre liquid or 0.5 litre packed
shavings from aseptic drillings into
containers.
Dried egg products Use sample schedule. For containers of 0.5 500 g
kg or less or 0.25 litre or less, collect a
minimum of 2 units per subsample. For
containers of 0.5 to 10 kg select 1 unit per
subsample. for containers of 10 kg or more
collect 1 kg from each unit sampled. Collect
with aseptic technique.
Shell eggs
1. Retail packages Use sample schedule. Subsample size is 1 500 g or 10 whole
' dozen. eggs
2. Commercial cases For 15 cases or less collect 1 dozen from 500 g or 10 whole
each case, minimum of 2 dozen eggs. For eggs
16 or more cases collect 1 dozen from 15
random cases.
. Class B - Type 08
(Aquatic Animal Products)
Packaged fish Collect 12 subsamples randomly. Minimum 1000 g
fresh, frozen, smoked, subsample size is 1 kg.
cured, or shellfish
(except oysters)
Bulk fish Collect 12 subsamples randomly. Each 1000 g
0.5-15kg subsample should total 0.5 kg of edible fish.
Bulk shellfish Collect 12 subsamples randomly. 1000 g
(except oysters)
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Commodity Instructions for collection Minimum quantity
required for
laboratory sample
D. Other fish and shellfish Collect 12 - 0.25 litre subsamples. 1000 g
products
(including oysters)
VIII. Class E - Type 17
(Derived Edible Products
of Aquatic Animal Origin)
A. Canned fish and shellfish  Collect 12 subsamples of 5 cans per 1000 g
products subsample.
(except oysters) :
B.  Other fish and shellfish Use sample schedule. Collect 1 kg per 1000 g

products - fish flour and
meal

subsample.
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Appendix C
SAMPLING FOR THE CONTROL OF VETERINARY DRUG RESIDUES
IN HONEY

1. OBJECTIVE

To provide instructions for sampling a lot of honey to determine compliance with Codex
Maximum Residue Limits for Residues of Veterinary Drugs (MRLVDs).
2.  DEFINITIONS
21 Lot

An identifiable quantity of food (honey) delivered for distribution at one time, and determined to
have common characteristics, such as origin, variety, type of packing, packer or consignor, or markings,
by the sampling official. Several lots may make up a consignment.

22 Consignment

A quantity of food (honey) as described on a particular contractor's shipping document. Lots in a
consignment may have different origins or may be delivered at different times.

2.3 Primary Sample

A quantity of honey taken from one place in the lot, unless this quantity is inadequate for the
residue analysis. When the quantity is inadequate, samples from more than one location can be combined
for the primary sample.
2.4 Bulk Sample

The combined total of all the primary samples taken from the same lot.
2.5 Final Sample

The bulk sample or a representative portion of the bulk sample to be used for control purposes.
2.6 Laboratory Sample

The sample intended for laboratory analysis. A whole primary sample may be used for analysis or
the sample may be subdivided into representative portions, if required by national legislation.
3. COMMODITIES TO WHICH THE GUIDELINE APPLIES
31 Selected According to Origin

Blossom or nectar honey that comes mainly from nectaries of flowers.

Honeydew honey that comes mainly from secretions of or on living parts of plants.
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3.2 Selected According to Mode of Processing

Comb honey that is stored by bees in the cells of freshly built broodless combs, and sold in sealed
whole combs or sections of such combs.

Extracted honey that is obtained by centrifuging decapped broodless combs.

Pressed honey that is obtained by pressing broodless combs with or without the application of
moderate heat.
4.  PRINCIPLE ADOPTED

For purposes of control, the maximum residue limit (MRLVD) is applied to the residue
concentration found in each laboratory sample taken from a lot. Lot compliance with a Codex MRLVD is
achieved when none of the laboratory samples contain a residue greater than the MRLVD.

s. EMPLOYMENT OF AUTHORIZED SAMPLING OFFICIALS

Samples must be collected by officials authorized for this purpose.

6. SAMPLING PROCEDURES
6.1 Product to Sample

Each lot to be examined must be sampled separately.
6.2 Precautions to Take

During collection and processing, contamination or other changes in the samples must be
prevented which would alter the residue, affect the analytical determination, or make the laboratory
sample not representative of the bulk or final sample.
6.3 Collection of a Primary Sample

Quantities to collect are dependent on the analytical method requirements. Minimum' quantity
requirements and detailed instructions for collection of a primary sample of honey are provided in

Appendix C, paragraph 9. The following are general instructions.

a. Each primary sample should be taken from a single unit in a lot, and when possible, be
selected randomly.

b. Packaged product should not be opened for sampling unless the unit size is at least twice
the amount required for the primary laboratory sample. The primary sample should
contain a representative portion of the product. Each sample should be prepared for
analysis as referenced in paragraph 6.5.

6.4 The Number of Primary Samples to Collect from a Lot
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The number of primary samples collected will vary depending on the status of the lot. If
adulteration is suspected by origin from a source with a past history of residue violations of the MRLVD,
by evidence of contamination during transport or by the availability of other relevant information to the
inspection official, the lot is designated a suspect lot. If there is no reason to suspect adulteration, the lot is
designated a non-suspect lot.

6.5  Preparation of the Primary Sample
The primary sample is prepared as described in paragraph 9.
6.6  Preparation of the Laboratory Sample

The primary sample should, if possible, constitute the final sample. If the primary sample is too
large, the final sample may be prepared from it by a suitable method of reduction.

6.7  Preparation of the Laboratory Sample

The final sample should be submitted to the laboratory for analysis. If the final sample is too large
to be submitted to the laboratory, a representative subsample should be prepared. Some national
legislation may require that the final sample be subdivided into two or more portions for separate analysis.

Each portion should be representative of the final sample. Precautions in paragraph 6.2 should be
observed.

6.8 Packaging and Transmission of Primary Samples

a. Each primary sample should be placed in a clean, chemically inert container to protect the
sample from contamination and from being damaged in shipping.

b. The container should be sealed so that unauthorized opening is detectable.
c. The container should be sent to the laboratory as soon as possible, after taking precautions
against leakage and spoilage.

7. RECORDS

Each primary sample should be correctly identified by a record with the type of sample, its origin
(e.g., country, state, or town), its location of collection, date of sampling, and additional information useful
to the analyst or to regulatory officials for follow-up action if necessary.
8. DEPARTURE FROM RECOMMENDED SAMPLING PROCEDURES

If there is a departure from recommended sampling procedures, records accompanying the sample
should fully describe procedures actually followed.
9. SAMPLING INSTRUCTIONS
9.1 Liquid or Strained Honey

If sample is free from granulation, mix thoroughly by stirring or shaking; if granulated, place

closed container in water-bath without submerging, and heat 30 min at 60°C; then if necessary heat at
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65°C until liquefied. Occasional shaking is essential. Mix thoroughly and cool rapidly as soon as sample
liquefies. If foreign matter, such as wax, sticks, bees, particles of comb, etc., is present, heat sample to
40°C in water-bath and strain through cheesecloth in hot-water-funnel before sampling.

Collect 250 ml of liquid or strained honey.
9.2  Comb Honey

Cut across top of comb, if sealed, and separate completely from comb by straining through a sieve
the meshes of whlch are made by so weaving wire as to form square opening of 0.500 mm by 0.500 mm
(ISO 565-1983)>. When portions of comb or wax pass through sieve, heat samples as in paragraph 9.1
and strain through cheesecloth. If honey is granulated in comb, heat until wax is liquefied; stir, cool and
remove wax.

~ Collect 250 ml of liquid honey.

2 Such sieve could be replaced by US sieve with No. 40 standard screen (size of opening 0.420 mm).
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PARTII
GENERAL CONSIDERATIONS ON ANALYTICAL METHODS FOR RESIDUE CONTROL

It would be ideal to have analytical methods available for determining compliance with MRLVDs
that are effective and practical to detect, quantify, and identify all residues of veterinary drugs and
pesticides (used as veterinary drugs) that may be present in commodities within the terms of reference of
this Codex Committee. These methods could be routinely used by regulatory control authorities of
member governments for their residue testing programmes to assure compliance with food safety
requirements.

Methods with the capabilities mentioned above are not available for many compounds of interest
because of the extensive number of potential veterinary drug residues which may find their way into food
within the terms of reference of the CCRVDF. To optimize the effectiveness of regulatory programmes to
test for veterinary drug residues, residue control programmes must use available residue methodology to
assure compliance with Codex MRLVDs and, as necessary, take appropriate regulatory action against
adulterated products, consistent with the reliability of the analytical data.

To assist regulatory authorities in determining their analytical needs for residue control
programmes, this document will describe the types of methods available and a set of attributes which
residue control programmes may utilize in carrying out their missions.

The principal attributes of analytical methods for residue control programmes are specificity,
precision, accuracy (measured as systematic error and recovery), and sensitivity. Determining these
principal attributes in a method requires well designed multi-laboratory studies. The attributes noted
above will be presented in a subsequent section of this paper in more detail.

TYPES OF ANALYTICAL METHODS

Several types of methods are available to food safety agencies and programmes to conduct
analyses that are consistent with the needs of residue testing programmes. Decisions on the use of a
specific analytical method depends on the intended objectives of the regulatory programme and the
analytical performance characteristics of methods.

Methods that are suitable for determining compliance with MRLVDs are those that have
successfully completed an extensive multi-laboratory study for specific tissue and species combinations.
These methods provide analytical results for either quantitation or identification that are appropriate to
take regulatory action without the need for additional analyses. In some cases, these methods may be
considered reference methods, but reference methods frequently are not routine.

Many methods currently being used by residue control programmes have successfully completed
a multi-laboratory study. Multi-laboratory method performance studies generally satisfy these analytical
requirements. Validated methods are those subjected to a properly designed inter-laboratory study with
three or more analysts, and preferably, in three different laboratories. Collaborative study methods have
successfully completed method evaluation in six or more laboratories in an acceptable, statistically
designed study. Some residue control methods that have demonstrated their usefulness for determining
compliance with MRLVDs have an historical origin. These history based methods were considered to be
the best available at the time of initial regulatory use and have continued in use over an extended period of
time in the absence of more effective validated methods.
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Collaborative study and validated methods may be extended to additional tissues, species,
products, or combinations of these, not included in the original multi-laboratory study by completing
additional properly designed laboratory studies. On a case by case basis, analytical results from method
extension studies may require additional analysis and/or review before reportmg results or taking
regulatory action.

Methods that have not been validated by traditional inter-laboratory study, but provide results that
may be correlated and compared with data obtained from a collaborative study or validated method, may
serve a regulatory purpose. The validated and non-validated methods must be compared in a statistically
acceptable study design using portions of the same (homogeneous) samples prepared for this comparison.

The data from these studies should be reviewed by a peer group of regulatory scientists to determine the
comparability of method performance.

There are some non-routine veterinary drug residue methods suitable for enforcement of
MRLVDs. These methods may not have been subjected to an inter-laboratory study because they require
specialized expertise or equipment. Good quality control and quality assurance procedures must be
applied with these methods. Analytical data obtained from these methods should be reviewed by a peer
group of regulatory analysts before recommending any regulatory action. These analytical methods may
require analysis by another method to corroborate the initial experimental findings.

Occasionally, a method may be suitable for Codex purposes because the toxicology of an analyte
does not allow an MRLVD to be established. Methods for analytes such as chloramphenicol would be in
this category. Some methods in this category will include those presented above which are not sufficiently
sensitive to quantitate and/or identify analyte(s) at or below the MRLVD. Such methods also may not
meet other performance factors stated above.

There are some methods for which additional analysis is required to support regulatory action.
This category may include methods that do not provide adequate information of structure or residue
concentration. Analytical methods that may have been subjected to ruggedness testing, but not
successfully to a multi-laboratory study to evaluate method performance, may have limited usefulness in a
residue control programme. However, these methods may be useful in non-recurring or infrequent
residue analyses, but they commonly require use of a rigorous protocol for sample analysis. Results from
such methods should be considered only as estimates of analyte concentration or identification without
additional supporting analytical information. Results from these methods can be useful for gathering
residue information and determining whether there is a need to develop a more definitive method. These
methods should not be used alone for residue control purposes on official samples without additional
information (e.g., such as the presence of an injection site in the sample).

Certain methods may only be suitable for determining whether or not a veterinary drug residue
problem exists in a sampling population. Methods in this category are used for information gathering, or
exploratory residue control studies. Exploratory studies may also be undertaken using methods which
have not been subjected to inter-laboratory study. These non-routine methods may be complex, or require
highly specialized instrumentation, and may have been developed and used only in a single laboratory.
Analytical results from these methods should not be used independently for taking regulatory action, but
may be used to determine the need for additional testing and/or development of a method suitable for
routine enforcement of MRLVDs.

Methods designed to analyze large numbers of samples quickly may be useful for determining the
presence or absence of one or more compounds in a quantitative or semi-quantitative manner, at or above
a specified concentration. Results at or above the MRLVD commonly require additional analysis using a
method with acceptable performance characteristics before taking regulatory action. Results from methods
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of this type that are below the MRLVD but above a level of reliable measurement of a more definitive
method, may have limited use in determining exposure patterns.

METHOD DEVELOPMENT CONSIDERATIONS

Developing an analytical method requires analysts, laboratory space, equipment, and financial
support. To optimize the benefit of these resources, it is important to provide introductory and
background information to establish a perspective for planning an analytical method development project,
and for evaluating the performance of the analytical method.

~ Residue control programmes should use methodology suitable to the analytes of interest to assure
a safe and wholesome food supply. Necessary and appropriate regulatory action should be taken against
adulterated products, consistent with the reliability of the analytical data. Before initiating method
development activities, the intended use and need for a method in a residue control programme should be
established. Other considerations include the compound or class of compounds of interest (and potential
interfering substances), potential measurement systems and their properties, the pertinent physical and
chemical properties that may influence method performance, the specificity of the desired testing system
and how it was determined, analyte and reagent stability data and purity of reagents, the acceptable
operating conditions for meeting method performance factors, sample preparation guidelines,
environmental factors that may influence method performance, safety items, and any other specific
information pertinent to programme needs.

ANALYTICAL PERFORMANCE CHARACTERISTICS

Specificity is the ability of a method to distinguish between the analyte of interest and other
substances which may be present in the test sample. A residue control method must be able to provide
unambiguous identification of the compound being measured. The ability to quantitatively differentiate
the analyte from homologues, analogues, or metabolic products under the experimental conditions
employed is an important consideration of specificity.

Precision of a method is the closeness of agreement between independent test results obtained
from homogeneous test material under the stipulated conditions of use. Analytical variability between
different laboratories is defined as reproducibility, and variability from repeated analyses within a
laboratory is repeatability. Precision of a method is usually expressed as standard deviation. Another
useful term is relative standard deviation, or coefficient of variation (the standard deviation, divided by the
absolute value of the arithmetic mean). It may be reported as a percentage by multiplying by one hundred.

Method variability achieved in the developing laboratory after considerable experience with a method, is
usually less than the variability achieved by other laboratories that may later also use the method. For this
reason, analytical data from a method should be statistically analyzed by procedures described by Youden
and Steiner (Ref* Statistical Manual of the AOAC, AOAC INTERNATIONAL, Gaithersburg, MD, 1975)
before preparing a final method write up. If a method cannot achieve a suitable level of performance in
the developing laboratory, it cannot be expected to do any better in other laboratories.

Accuracy refers to the closeness of agreement between the true value of the analyte concentration
and the mean result that is obtained by applying the experimental procedure a large number of times to a
set of homogeneous samples. Accuracy is closely related to systematic error (analytical method bias) and
analyte recovery (measured as percent recovery). The accuracy requirements of methods will vary
depending upon the planned regulatory use of the results. Generally, the accuracy at and below the
MRLVD or level of interest must be equal to or greater than the accuracy above the level of interest.
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The percent recovery of analyte added to a blank test sample is a related measurement that
compares the amount found by analysis with the amount added to the sample. In interpreting recoveries, it
is necessary to recognize that analyte added to a sample may not behave in the same manner as the same
biologically incurred analyte (veterinary drug residue). At relatively high concentrations, analytical
recoveries are expected to approach one hundred percent. At lower concentrations and, particularly with
methods involving a number of steps including extraction, isolation, purification, and concentration,
recoveries may be lower. Regardless of what average recoveries are observed, recovery with low
variability is desirable.

The sensitivity of a method is a measure of its ability to detect the presence of an analyte and to
discriminate between small differences in analyte concentration. Sensitivity also requires the ability to
differentiate between analyte, related compounds and background interferences. For analytical
instruments used in residue analysis, sensitivity is determined by two factors: instrumental response to the
analyte and background interference, or instrument noise. Response is measured by the slope of the
calibration curve with analyte standards at concentrations of interest. An ideal situation would be afforded
by a linear curve. Instrument noise is the response produced by an instrument when no analyte is present
in the test sample.

There are a number of collateral attributes suitable for analytical methods for regulatory control
programmes beyond these principle method attributes. Methods should be rugged or robust, cost
effective, relatively uncomplicated, portable, and capable of simultaneously handling a set of samples in a
time effective manner. Ruggedness of a method refers to results being relatively unaffected by small
deviations from the optimal amounts of reagents used in the analytical method, time factors for extractions
or reactions, or temperature. This does not provide latitude for carelessness or haphazard techniques.
Cost-effectiveness is the use of relatively common reagents, instruments, or equipment customarily
available and used in a laboratory devoted to veterinary drug residue analyses. An uncomplicated method
uses simple, straightforward mechanical or operational procedures throughout the method.

Portability is the analytical method characteristic that enables it to be transferred from one location
to another without loss of established analytical performance characteristics.

The capability of a residue control method to simultaneously analyze a set of samples aids in
method efficiency by allowing sets or batches of samples to be analyzed at the same time. This attribute
reduces the analytical time requirements of sample analysis. It provides, for example, the capability of
completing four or more analyses in a normal working day. This is important when large numbers of
samples must be analyzed in short or fixed time frames.

Establishing method performance attributes is very important. These attributes provide the
necessary information for food safety agencies to develop and manage their public health programmes.
Performance attributes for analytical methods also provide a basis for good management decisions in
future planning, evaluation, and product disposition. For the animal health care industry, it provides a
guideline for knowing exactly what performance must be achieved in developing analytical procedures.
All will benefit by having well defined analytical method performance factors.
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INTEGRATING ANALYTICAL METHODS FOR RESIDUE CONTROL

Residue control and standard setting organizations have different terminologies to describe
application of analytical methods. Methods of analysis for veterinary drug residues in foods must
ultimately be able to reliably detect the presence of an analyte of interest, determine its concentration, and
correctly identify the analyte at and above an established maximum residue limit (MRLVD) for regulatory
enforcement actions to be taken. The latter methods would be classified as confirmatory methods. These
confirmatory methods may or may not have a quantitative or semi-quantitative component.

Other types of methods that may be used in residue control programmes, and which can
strengthen such a programme, may be classified into two additional categories. These categories are
quantitative methods and screening methods. Quantitative methods provide precise information
concerning the amount of an analyte that may be present, but may only provide indirect information about
the structural identity of the analyte. Screening methods may quickly determine the presence of one or
more compounds, based upon one or more common characteristic of a class of veterinary drugs in a
qualitative or semi-quantitative manner at a specified concentration limit. They may also determine that an
analyte is below the hm1t of detection of the screening method.

These three categories of methods, confirmatory, quantitative, and screening, often share a
common set of performance characteristics described above. In addition, they may have other specific
considerations. Understanding the relationship between these three categories of methods is important in
the development and operation of a balanced residue control programme. Screening methods are useful
because they provide greater analytical efficiency (i.e., a greater number of analyses may be performed in
a given time frame) than quantitative and/or confirmatory methods. In many circumstances screening
methods can be performed in non-laboratory environments. Screening methods suitable for use in non-
laboratory environments may be less expensive for regulatory control programmes than conducting all
testing within a laboratory setting. Screening methods can be to separate test samples with no detectable
residue from those that indicate the presence of a veterinary drug residue at or below an MRLVD or an
appropriate level of interest. This would allow a laboratory to focus more of its efforts on quantitation of
the presumptive positive test samples of regulatory interest.

Screening tests may also be used efficiently in a laboratory setting because they analyze a larger
numbers of samples in a given time frame than their corresponding quantitative methods. The cost
savings may not be as great as when screening methods are used in non-laboratory environments because
the costs associated with the handling and shipping of samples must still be incurred. Presumptive positive
results obtained from laboratory screening methods should not be used independently in taking regulatory
action. Data obtained from such methods may be used to determine the need for additional testing and/or
the development of a method suitable for routine enforcement of MRLVDs.

METHOD DEVELOPMENT AND VALIDATION CONSIDERATIONS FOR RESIDUE
CONTROL METHODS

The multi-laboratory method validation study is the most important factor in providing analytical
data to define method performance characteristics.

In developing a residue control method, whenever possible, data should be collected from three
types of samples. Control test material from non-treated animals provides information about analytical
background and matrix interferences. Fortified test material, containing known amounts of the analyte
added to the control material, yields information about the method's ability to recover the analyte of
interest under controlled conditions. Dosed or biologically incurred tissue, from food producing animals
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and birds that have been treated with the drug, provide additional analytical performance information
about biological or other interactions that may occur when analyzing residue control samples.

Residue methods should be designed with as much simplicity as possible. Analytical simplicity
helps minimize the variety, size, and type of glassware and equipment needed, minimizes the potential for
analytical errors, and reduces laboratory and method costs. Reagents and standards must be available
commercially or from some other reliable source. Instrumentation should be selected based on its
performance characteristics rather than a particular manufacturer.

Residue methods are sometimes designed using internal standards for analytical control. A
properly used internal standard will compensate for some of the analytical variability of an analysis,
improving precision. However, an improperly used internal standard may obscure variables that are an
important part of the analytical measurement. If an internal standard is used, it should be added to a
sample as early as possible in the procedure, preferably to the test material before analysis begins. Caution
must be taken in the choice of internal standards to ensure that they do not alter the percent recovery of the
analyte of interest or interfere with the measurement process. It is important to know the extent and
predictability of the effects of the internal standard on an analytical method. Internal standards can greatly
enhance method performance when used properly.

Residue control methods that may be subjected to widely variable physical test environments will
place some additional requirements on methods. Addressing these may help improve method ruggedness.
Warmer environments may require reagents to be more thermally stable, while solvents used in the
analysis will have to be less volatile, and test sample requirements to be more lenient. Cooler
environments may require reagents and solvents to have different physical properties, such as lower
freezing point and greater solvating characteristics, to ensure effective extraction of an analyte.
Environmental temperatures may influence the time required to perform an analysis, as well as influencing
reaction rates, gravitational separations and colour development. These considerations may strain efforts
to standardize methods for use in broadly differing environments because of the need to adapt methods to
compensate for these factors.

An analytical method developed and used in only one laboratory may have limited use in a residue
control programme. The reliability of reported values may be a concern even though strong quality
control procedures may have been employed. As a minimum, three laboratories expected to use these
methods should be used to develop performance characteristics for residue control, including analytical
variability, and obtain statistically acceptable agreement on the same samples divided among the testing
laboratories. Methods with higher reliability for residue testing should be able to successfully undergo a
collaborative study involving at least six different laboratories (Ref: Use of Stafistics to Develop and
Evaluate Analytical Methods (by G.T. Wernimont and W. Spendley, AOAC INTERNATIONAL,
Gaithersburg, MD), and Compound Evaluation and Analytical Capability National Residue Programme
Plan 1990, (section 5, USDA, Food Safety and Inspection Service, Washington, D.C.)).

The principles for conducting either a validation or collaborative study of a residue control method
are the same. Samples for evaluating method performance should be unknown to the analyst, contain the
residue near the MRLVD as well as samples with the analyte above and below the level of interest, and
test material blanks. All study samples should be analyzed over a limited number of days, preferably with
replicate analysis, to improve statistical evaluation of method performance. It should be noted that these
are only minimal requirements. Duplicate analyses in only six laboratories with one or two animal species
and tissues would yield limited quality estimates for repeatability and reproducibility.

Quality control and quality assurance principles are essential components of residue analysis.

They provide the basis for ensuring optimum method performance for all methods, regardless of method
attributes, whenever they are used. Quality control monitors those factors associated with the analysis of a

— 122 —



22T Tehb0ITEMFHCRELZERICIY, BEDEHOY U FASHRICEZ Y 5 248%
2T EOMOMEERICET 2 oW RO BIMERSB LN S,

BEMSHTHEZ., FTRRRY BT A rEnRTniER bRy, ST Lo S, LELRY
?Z%ﬁ%%ﬁwﬁﬁ\kéé\?47%%mm8ﬁéwmﬁﬁ%\%ﬁ¢@ﬁ§wﬁﬁ:6ﬂ%&%
BAMEL, REEBLUSNORELHIMNT 5. AR L UCEENETIL, BEND D VIZEOMOEE
TEOHBTENLHBONDI bOTRITNITR LRV, FHUEER. BEOREEH TIZ, it
RKESWTEBREINZIRETH S, '

BEHHINHIETIE., LELESTEBRO-DICHNEENELERTE L5 LT FA rEhTns,
BEEONCHE SN NEEWEIL, O FERFOON Lo b2 0—BEMEL, BEZA LSS,
LU, REWCER SN =NEEDEIZ. ATREOEELBY THHIEIL X 2 RAHBICT 354
bh 5, NEENEZERAT 25, FIEO T CHERRY BMICF L FACHENT 52&THY |
I BRB SN ENCRERBICRMENE Z EBEE L\, REEMEOBIICE L CIL. 8255
HOERE~DOFBLUELE L OTHRR L TR bARVWES, HELHMS2TNIRLAR, HE
EWEBR ST GECRETRBORE L PHBCST 2 0BBEETHS, NEEYDE I, BUIER
LB AKX, i FkotiEs Xigicm Esg 5,

REMEBRICBITDREFET, WENCRERILOSENHIRBEREICELINZAEEND S
FHECEL TR, WS OPOBEREERBMENDZ L RS, ThbOEEFPR TS LT, Hik
DEREMOE IR S>BEERDH D, BERRE TR, RENMBECHLLIVERELELD THINE
BHY . ST TEAT IBREIERESMECL O TRINIER LT, REV VIV TOLEHREITLY
BRBRbDLIRD, BERBE TR, SVHOSRNRMMEZRET 5720, RER L UWREICHLT
KV EOIRRRER L ) RE RBEHEMSHL PR 2MBEBENERSNSBEA LD D, BEBEET,
AFTOFATICHKERRROAR LT, KIGE, ENCL B8, RERECHREBERITTTEERD
B, TNHLDEEFEIL, AHRKER-ZRETOEAZEMICHFERZERLLLLY LT3, =h
LORFICETIHMEL LTHEZBETALERD LD, ERILOBHICERRABRENTZHEE
BH5, _ ‘
I DFORERTOLBR SNER SN TEX AN FEE. BEWESSECRZOERARBLATY
LRAREENDHD, HEABALGHETEFIESFASNTERLLLTY, BEINEOEEEICOW
THEL 2D RENEEH 2 BB THL YRS EZFERATIZLICRBEEZELZDLNS 3 FIORERN,
BHDELOERERBYEBRODOMEFEORE., F-RARRESRCHELEFA—0F 71
R OMEATANICARBTE S — 2B -bIER SRR ITNIZR LR, BEYREICEK T 3EH
EDXVEWAEL BETH 6 PITORRIBRAESRNES LA-LERRREERIK T LATEARD
72V (BEIM © Use of Statistics to Develop and Evaluate Analytical Method ~(G.T. Wernimont, W. Spendly,
AOAC INTERNATIONAL, Gaithersburg, MD) ., 35 & ' Compound Evaluation and Analytical Capability
National Residue Programme Plan 1990, (section 5. USDA. Food Safety and Inspection Service. Washington,
D.C)),

BREWEBRTOSHHFECET IR, BLOHRARREZITO =O0FAE, LbIZALTHS, F
EMEZFMET 2700 AL, A LT AEEWN MRL VD OFEEO b O, izt &
5% EESbOBITTEZ D, ROCILT TV 7 RERAK T, HOZALBNFHICRMTR
ThiZR b2V, 2TORBRY 7k, HFEREOHHMRZTMEZ R LS¥2-0EDOAEBEKT
I ENRTNERL T, FEMESTOFRITEZEI ZENEE LY, ThHIIHIIRERONERET
LTI EITHEBTHIRNETHD, 6 REEDAT 12 BOEWL L ITE&ICx LTI Tbh=BEEMS
FrTik. RoNHEOKRY B LUKBE & FEMICHT 336 LB SRR,

mEEFEBIUCREREOFAIZ. BEDANICBII I LEABRELETHS, ThoRNEHINEE
BIZE, BZE2TOSWMHFEICE L TEZOHEOREL IZBED Y 2L, BRBOFESEELHRIET S &
BBREEIND, MEEHIX, REZFICIBZ VIO WICHEELZEFERERTIHOTHY ., =

— 123 —



CACIGL 16 ‘ ’ Page 37 of 46

sample by a tester, while quality assurance provides the oversight by independent reviewers to ensure that
the analytical programme is performing in an acceptable manner. Quality control and quality assurance
programmes are invaluable to support decision-making for residue control agencies, improving the

reliability of analytical results, and providing quality data for residue control programmes to demonstrate
food safety to consumers, producers, and law making bodies regarding residues of veterinary drugs in
food. :
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PART IIT

ATTRIBUTES OF ANALYTICAL METHODS FOR RESIDUES OF VETERINARY DRUGS
IN FOODS :

The performance characteristics of analytical methods for determining compliance with MRLVDs
must be defined and proposed methods evaluated accordingly. This will ensure reliable analytical results
and provide a secure basis for determining residues of veterinary drugs in foods for commodities in
international trade. . Part II, General Considerations of Analytical Methods for Regulatory Control,
presents a discussion of general types or categories of regulatory methods, and provides a scheme for
using these analytical methods based upon their intended purpose in a regulatory framework. In the
discussion below, attributes common to three categories of methods for determining compliance with
Codex MRLVD:s referred to as Level I, Level II and Level IIl methods will be presented followed by
additional attributes that are applicable to only one or two categories of methods.

(Note: This Part contains numerous definitions. The CCRVDF has attempted to harmonize these
definitions with those provided in the "Definitions for the Purpose of the Codex Alimentarius" in Volume

1.)

GENERAL CRITERIA FOR ATTRIBUTES

All methods may be characterized by a set of attributes or properties that determine their
usefulness: specificity - what is being measured; precision - the variability of the measurement; and
systematic error or bias - measured as analytical recovery. Another attribute, accuracy, usually refers to
the closeness of agreement, or trueness of an analytical result, between the true value and the mean value
obtained by analyzing a large number of samples of the test material. For semi-quantitative methods and
screening methods, accuracy may also be defined as a measure of false negative and false positive
responses. The limit of detection, method sensitivity, practicality of use, tissue/species applicability,
limit of detection and limit of quantitation are additional attributes that have varying relevance to some
methods, depending upon the intended use of the analytical results. '

Methods may be described according to performance attributes as an alternative to classifying
them by intent of use or purpose. This alternative approach defines methods by the analytical information
and detail provided concerning the amount and nature of the analyte(s) of interest. Level I methods are the
most definitive, while Level III methods usually provide general information about the presence of an
analyte and semi-quantitative information about the amount of material present.

Level I methods quantify the amount of a specific analyte or class of analytes and positively
identify the analyte, providing the greatest amount of reliability for quantitation and structure identification
of the analyte at the level of interest. These methods may be a single procedure that determines both the
concentration and identity of the analyte, or a combination of methods to quantify and confirm the
structure of a veterinary drug residue. A good example of the latter is a chromatographic technique
combined with a mass spectrometry procedure. Although Level I methods are generally instrumental
procedures, observation of a pathologic or other morphologic change that specifically identifies exposure
to a class of veterinary drugs, could potentially be a Level I method, if it has sufficient sensitivity and
precision.

Level I methods may be limited to analytes with appropriate physical and chemical properties
amenable to chromatographic and other instrumental methods of analysis. For example, at the present
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time, there are very few antibiotic drugs for veterinary use that have mass spectrometric procedures useful
to determine compliance with MRLVDs because of the relatively low volatility and stability of antibiotic
drugs to chemical techniques commonly employed for mass spectrometry analysis. However, new
technology and instrumentation is now making development of these confirmatory methods possible.
Level I methods are sometimes referred to as reference methods.

Level II methods commonly determine the concentration of an analyte at the level of interest, but
do not provide unequivocal structure identification. These methods may use structure, functional group,
or immunological properties as the basis for the analytical scheme. A common practice is to use one
Level II method as the determinative assay and a second Level II method as the positive identification
procedure. These methods may also be used to verify the presence of a compound or class of compounds.
Two Level II methods may provide information suitable for a Level I method, when they use different
chemical procedures. The majority of analytical methods commonly used to support MRLVDs are
quantitative Level II laboratory methods.

Level III methods are those that generate less definitive but useful information. These testing
procedures generally determine the presence or the absence of a compound or class of compounds at
some designated level of interest. They are often based on non-instrumental techniques. For these
reasons, Level III methods are commonly referred to as screening or semi-quantitative methods. Results
on a given sample are not as reliable as Level I or II methods and usually need corroborating information
- for regulatory action. For example, Level IIl methods may provide good semi-quantitative information,
but poor identification. Alternatively, they may provide strong or unequivocal identification with very little
quantitative information. Level III methods are not poorly described or sloppy methods. They must have
a well-defined operating protocol, operating characteristics and performance data.

Many of the microbiological agar plate assay procedures, enzyme inhibition assays and
immunology based systems are in this category. They are useful for residue control programmes because
of their high sample capacity, portability, convenience and potential suitability to non-laboratory
environments. The limitation of Level III type methods is that action based on individual positive results
usually requires verification using Level I or II methods. Individual results may be verified by
epidemiological information.

Level III methods may offer substantial advantages to a residue control programme. Their
advantages include analytical speed, sample efficiency through batch analysis, portability to non-laboratory
environments, good sensitivity, or the ability to detect classes of compounds. Even though a Level III
method may not detect a specific compound at a regulatory limit (i.e., an MRLVD) with every sample, it
may be better than relying on Level I and II methods because of their ability to test more samples.

The decision to use Level III methods should be determined in part by performance
characteristics, as well as the need to test large numbers of samples within a given time frame. Two key
characteristics to consider for Level III methods are the percent false positives and percent false negatives,
determined by comparison with a validated quantitative assay in a statistically designed protocol. The
percent false negatives must be quite low at the levels of interest, while slightly more flexibility may be
acceptable for false positives. Residue detection limits can be described based on these two parameters.
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METHOD ATTRIBUTES

Specificity is the ability of a method to distinguish between the analyte being measured and other
substances which may be present in the test material. A proposed method also must provide the required
specificity for the compound being measured and discriminate between other structurally similar
substances. This characteristic is predominately a function of the measuring principle or detection system
used. Certain instrumental techniques such as Fourier transform infrared spectroscopy or mass
spectrometry may be sufficiently specific by themselves to provide unambiguous identification. These are
often referred to as confirmatory methods. Positive identification from a confirmatory method is usually
considered necessary before regulatory action is taken in those instances when an analytical result is not
sufficiently specific for regulatory purposes. Confirmatory methods may be considered Level I methods
when they provide a determinative result to quantify and tentatively identify a given analyte, and a
procedure which verifies the identity of the analyte of interest.

Other techniques, when they are used in combination, may be capable of achieving a comparable
degree of specificity as confirmatory techniques. For example, specificity may be verified by
combinations of methods such as thin layer chromatography, element-specific gas-liquid chromatography
and accompanying detection systems, formation of characteristic derivatives followed by additional
chromatography, or determining compound specific relative retention times using several chromatographic
systems of differing polarity. Such procedures must be applicable at the designated maximum residue
limit (MRLVD) of the analyte.

The specificity of a screening method normally is not as great as that of a determinative method,
because screening methods often take advantage of a structural feature common to a group or class of
compounds. These methods generally fit into the Level IIl methods category. Techniques based on
biological assays, immunoassays, or chromogenic responses are not expected to be as specific as those
techniques which unequivocally identify a compound. Specificity of a screening method may be increased
by the use of chromatographic or other separation technique.

If a non-specific response or some ambiguity in a test result is obtained (i.e., cross-reactivity with
components of the matrix other than that for which the analysis was designed), studies that approximate
the concentration of the non-specific response of the analytical method may be required to identify the
compounds that respond to the detection system. If the method is not sufficiently specific, then a
confirmatory or identification procedure will be needed to characterize the analyte of interest.

Precision is an important performance characteristic of residue control methods. This attribute is
common to all methods, and as noted below, acceptable precision may not be a function of the type of
method, but of the concentration of the analyte in the original sample. There are several types of precision.

Inter-laboratory precision, or reproducibility, is the closeness of agreement between test results obtained
with the same method on identical test material in different laboratories. The variation in replicate
analyses of a test material within a laboratory when performed by one analyst is repeatability. The intra-
laboratory variability among analysts performing the same analysis is within-laboratory bias, and is
primarily due to random error. Precision is usually expressed as a standard deviation (an absolute value
determined experimentally). More useful is the relative standard deviation, or coefficient of variation.
This parameter expresses variability as a function of concentration, and is relatively constant over a given
concentration interval. :
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Precision limits for analytical methods, as a function of concentration, are presented below. The
recommended values take into consideration the wide variety of methods, analytes, matrices, and species
within the terms of reference of the Committee and that are usually applied in a broad-based residue

control programme.

Concentration Coefficient of Variability (CV)
; (Repeatability)
- < 1pughkg 35%
2 1pugkg < 10pugkg 30%
2 10 pg/kg < 100 pgkg 20%
> 100 pg/kg - 15%

The variability achieved in the laboratory where a method was developed, and where there is
considerable experience, is usually smaller than that attained by laboratories that may later use the method
and have less experience with it. The final version of the method should be optimized by using
procedures such as ruggedness testing to identify its critical control points and ensure that its performance
will not be adversely affected by small changes in using the analytical procedure. If a method cannot
achieve acceptable performance in the sponsor's laboratory, its performance usually will not be any better
in other laboratories. ,

When developing analytical data to be used to define expected method variability and other
performance characteristics, methods should be performed by an analyst who has not been directly
involved in developing the method. This procedure will verify the adequacy of the method's written
description and help identify critical parameters which affect method performance.

The within laboratory coefficient of variation should be <15 percent when the designated
concentration of the analyte is greater than or equal to 100 pg/kg. When the designated concentration of
the analyte is 10 - 100 pg/kg, the within laboratory coefficient of variation should be <20 percent. When
the concentration of interest is below 10 pg/kg, a coefficient of variation of <30 percent is acceptable.

A Level III method should be capable of identifying samples that contain a residue concentration
at the level of interest. When a sample contains a residue that exceeds the MRLVD using a semi-
quantitative (screening) method, regulatory action requires additional analysis. In this situation, the
sample will require analysis using a determinative method and a confirmatory method with defined
performance characteristics. A useful attribute for Level III methods is its precision at and just below the
MRLVD. Precision may be somewhat less important above the MRLVD.

Systematic error, or method bias, is the difference between the experimentally determined
(measured) value and the mean result that would be obtained by applying the experimental procedure a
very large number of times to the test material. Systematic errors are always of the same sign and
magnitude. Random error, however, is variable in magnitude and sign and the mean of random errors
may approach zero if sufficient samples are tested. Accuracy is generally expressed as the percent
recovery of the analyte of interest. Recovery is obtained experimentally by adding known quantities of the
analyte directly to separate portions of the test material and comparing the amount recovered with the
amount added. The percent recovery of an analyte added directly to the sample matrix is generally a
higher value than is obtained experimentally when isolating the same biologically incurred analyte from a
given sample matrix. At relatively high analyte concentrations, recoveries are expected to approach 100
percent. At lower concentrations or with multi-step methods that require extractions, solvent transfers,
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concentration steps, and absorption chromatography, recoveries will be lower. Variability of analyte
recovery is usually as important as the percent recovery itself and should be small.

Average recoveries of 80 to 110 percent should be obtained when the MRLVD for the analyte is
100 pg/kg or greater and when the analytical method can be performed with acceptable precision.

Recommended acceptable recoveries at lower MRLVDs are 70 to 110 percent when the
MRLVD is 10 pg/kg to 100 pg/kg, and 60 to 120 percent when the MRLVD is less than 10 pg/kg.
These recovery limits are reasonable when viewed within the context of the wide variety of residues,
methods, matrices, and species normally included in a broad-based residue testing programme.
Variability in recovery should be small regardless of the percent recovery.

Correction factors for more or less than 100 percent recovery may be appropriate when analytical
methods use isotope dilution procedures or other appropriate internal reference standards for quantitation

purposes.

The accuracy requirements of different types of methods will vary with the intended use for the
results. In general, methods should have their greatest accuracy at the MRLVD. The accuracy
requirements of confirmatory methods may not be as great as is required for quantitative methods,
because in most residue control programmes these methods are only performed after a residue
concentration greater than the MRLVD has been determined by a quantitative method. Most confirmatory
methods have a quantitative aspect built into them which serves as an additional check on the previously
performed quantitative method. Suggested accuracy requirements for methods are given below, and are
based upon the previously stated considerations of a broad-based residue testing programme.

Concentration Acceptable range
< 1ugkg -50 to +20%
> 1pghkg < 10 pgke 40 to +20%
2 10 pg/kg < 100 pug/kg -30 to +10%
> 100 pg/kg 220 to +10%

Level III methods may be useful for residue control programmes in several scenarios. For
example, they may be used in situations where no MRLVD can be established or where one does not
otherwise exist, and regulatory action may be taken if any amount of the drug residue is found. Non-
quantitative methods may also be used when the MRLVD or the level of interest is less than the limit of
detection of the screening method. In both cases, it is necessary to evaluate proposed methods for the
specified residue test to experimentally determine the lowest concentration at which an analyte can be
detected and to determine method accuracy and limits by using data on false negatives (i.e., a negative
analytical result is obtained when the analyte is present), and false positives, (i.e., a positive result is
obtained when the analyte is not present) at or above the MRLVD.

If Level III methods involve a manufactured test kit, at a minimum, the accuracy, precision,
specificity and lowest detection limit data should be provided by the manufacturer. The users should
verify the validity of this data through their own studies and evaluate performance by quality control
checks. The lowest detectable concentration of an analyte should represent the smallest amount of an
individual analyte that can be reliably observed or found in the test sample. The method accuracy,
expressed in terms of false negatives and false positives, should be determined by a statistically valid,
scientifically correct study with appropriate controls.
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In general, non-quantitative methods should produce less than 5 percent false negatives and less
than 10 percent false positives when analysis is performed on the test sample. These values may vary
depending on the type of action that will be taken as a result of the analytical test. Conservative values
should be chosen appropriate to residue testing needs.

The limit of detection is the smallest measured concentration of an analyte from which it is

possible to deduce the presence of the analyte in the test sample with acceptable certainty. This

“determination should consider matrix related interferences with an instrumental signal to noise (S/N) ratio

greater than 5:1 or the concentration determined by a factor of 3 standard deviations of the signal response
for blank tissue, whichever is less.

, Sensitivity is a measure of the ability of a method to detect the presence of an analyte and to
discriminate between small differences in analyte content. This may be determined by the slope of the
standard curve at concentrations of interest.

COLLATERAL PARAMETERS FOR METHODS SUITABLE FOR ROUTINE USE FOR
ENFORCEMENT OF MAXIMUM RESIDUE LIMITS

~ Residue control methods should be capable of analyzing several samples simultaneously,
normally in groups of four or more during a normal work period. These methods should ideally require no
more than about 2 hours of analytical time per sample. This does not require that results for a set of
analytical samples must be completed within 2 hours. Several hours may be necessary to prepare a set of
extracts or complete a microbiological incubation, for example, before analysis of test sample results can
be completed. Regulatory methods should be able to be completed within reasonable time periods
consistent with regulatory objectives.

The applicability of a method refers to the tissue matrices and animal species that a particular
method has demonstrated acceptable method performance for compliance with an MRLVD.

The limit of quantitation corresponds to the smallest measured concentration of residue from
endogenously incurred test material above which a determination of the analyte can be made with a
specified degree of certainty to its accuracy and precision.

For determining compliance with an MRLVD, an analytical method should require only
instrumentation generally available in a laboratory devoted to trace analyses in the appropriate test
material. The methods should be capable of analyzing analytes at or below the MRLVD. In addition, the
methods should have written protocols that include extensive quality assurance and quality control
components. These quality assurance plans should also include analyst training needs.

Whenever applicable, methods should be evaluated in an inter-laboratory study using some test
samples with biologically incurred analyte. Experience suggests that using biologically incurred residues
for method evaluation provides a better description of the expected performance characteristics of the
method as it would be used routinely by regulatory authorities.

Residue testing methods must demonstrate that they can be performed at their described
performance characteristics by experienced analysts who have received adequate method training.
Acceptable methods performance can be demonstrated by successfully analyzing sets of samples
containing the analyte of interest in sample matrices within the scope of the CCRVDF terms of reference.

Methods to determine compliance with MRLVDs should utilize commercially available reagents
and equipment. Methods may become impractical and potentially unreliable if new or unusual reagents
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are not readily available. New or unusual reagents and standards must be assured by the method sponsor
upon request. '

Regulatory methods for residue control should not use large quantities of solvents, reagents, and
supplies which would render the method economically impractical. Methods for determining compliance
with Codex MRLVDs should be designed for safe performance by trained analysts.

Several other indicators of satisfactory performance may be helpful in determining whether or
not a method is acceptable for Codex purposes. These include: (a) calibration (standard) and analytical
(recovery) curves; (b) information on the effectiveness of extraction for removing specific potential
interferences; (c) adequate method sensitivity (slope of the standard calibration curve) with a linear
dynamic range at the concentration of interest; (d) adequate resolution from matrix components; (e)
sufficiently low and reproducibly consistent blanks; and (f) stability studies performed on the matrix, the
analyte within the matrix, and reagents used in the procedure. The analytical response of the blank should
be no more than 10% of the analyte response at the MRLVD, whenever an MRLVD is established.
Critical control points within the analytical procedure, those steps where extreme care must be taken to
insure optimum method performance, and stopping points within the method need to be identified and
noted in the written procedure. ‘

SPECIFIC DATA NEEDED

The developer of a method must provide pertinent information and supporting data necessary to
familiarize other intended users of a method so they can achieve satisfactory methods performance. This
necessary information should include the following:

For Codex methods, the developer of a method should collect and provide data from three types
of samples: (a) control tissue samples from animals that are known not to have been exposed to the
analyte; (b) tissue samples that are fortified or spiked at the levels of interest by the addition of known
amounts of the analyte to uncontaminated control tissue; and (c) dosed or incurred tissue samples at the
concentration of interest (MRLVD) obtained from animals treated with the veterinary drug according to
good veterinary practices.

Methods provided by developers, drug sponsors and commercially available test kits intended for
use with Codex MRLVDs should only be recommended for use after it can be demonstrated that the
method(s) will meet established performance characteristics or provide an improvement to current
methods, regulatory decision making and regulatory consistency.

The developer of the method must determine: (a) the analytical response obtained when the
matrix is known to be free from chemical interferences; (b) the method variability, and (c) the lowest
concentration at which the amount of analyte present can be detected with reasonable statistical certainty.
The data should demonstrate that the proposed method can satisfactorily recover and identify known
amounts of the analyte that have been added to the test sample. Finally, the developer should demonstrate
that the proposed method can satisfactorily recover the analyte from the target tissue matrix in which it has
been biologically bound or incurred. Recovery studies must demonstrate absence of responses from
substances that may interfere or adversely affect the reliability of the analysis.

The method must demonstrate acceptable method performance in controlled laboratory
environments and in field trials which represent anticipated operating conditions, if that is the intended use
of the method. The results must be verified by appropriate quality assurance and quality control
procedures, including analysis of known blank and positive control samples. Analysis of sufficient
numbers of both positive and negative control samples must be performed to establish false positive and
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false negative rates, with a statistically appropriate number of these samples analyzed by a separate
method to verify the results.

A complete description of the method must be provided which includes the scientific principle(s)
upon which the method is based, preparation of analytical standards, appropriate tissues the method is
suitable for, shelf-life and storage conditions for the analyte in solution and in the target tissue matrix,
reagent and standard shelf-life stability, instrumentation as well as their performance standards and
calibration procedures, and identification of critical steps and stopping places. Test limitations as well as
appropriate and inappropriate uses of the test must be described. Critical test components and reagents
must be identified and specifications described. The developer must provide procedures for
demonstrating evidence of satisfactory method performance as well as guarantee the long term availability
of all components necessary to successfully perform the test.

For rapid test procedures, the quality control criteria needed to verify and maintain acceptable
method performance and to determine that a test kit is operating properly must be provided. Information
to verify proper test data interpretation associated with the quality control criteria must be specified. A
standard curve prepared for the analyte of interest of known purity is needed. A typical analytical curve
prepared by fortifying blank test material with the analyte of interest must be provided.

Data from uncontaminated, fortified, and dosed test material is required to show that the method
meets the specificity, precision, systematic error, and accuracy attributes for its intended use. Test
samples should be fortified at 0.5 (where practical), 1 and 2 times the MRLVD. Additional samples
within these concentration limits may be included.

Data from inter-laboratory studies should be provided on the analytical worksheet developed for
evaluating methods for Codex MRLVDs. The method should be tested in three or more laboratories for
ease in evaluating multi-laboratory study reports. Each laboratory should analyze samples fortified as
stated previously and should test biologically incurred samples containing the analyte at the same
concentrations.

Test kits should utilize simple, unambiguous procedures. The analytical procedures designed
into test kits to be used by field personnel should be successfully evaluated by at least ten trained
individuals in a properly designed study before being placed into general use. The study environment
must be similar to that expected for routine use of the test. The design should provide sufficient data for a
statistical description of false positive and false negatives, and allow determination of the analytical limits
of the test. Participants should include those individuals who have been trained by the developer of the
test to determine that training procedures are sufficient to provide acceptable method performance.

STANDARD REFERENCE MATERIALS FOR VETERINARY DRUG RESIDUE ANALYSIS

At the present time it is usually not practical to develop standard reference materials for
determination of residues of veterinary drugs in foods. There are specific difficulties in developing
standard reference materials for international use as noted below.

Some drugs are not sufficiently stable in test materials at ordinary freezer temperatures.
Veterinary drug residue concentrations commonly deplete with time, dependent upon the analyte and test
material, at ordinary freezer temperatures. These test materials must be stored and shipped at ultra-cold
temperatures or use lyophilized, irradiated, or treated otherwise to reduce enzymatic activity and prevent
loss of analyte. The relevant studies for most compounds of interest to CCRVDF have not been published
at this time, so it is not known whether treatments noted above will affect the extent to which the drugs of
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interest are bound to the tissues, whether drug residues remain stable in tissues, or whether they might
chemically alter the trace residues.

Recognized standard reference materials are generally very expensive and, considering their
other limitations, they are generally not cost effective for residue analysis. Commercial reference
standards for veterinary drugs have limited availability at the present time. Because of these and other
limitations, such as analytical variability of a method versus the concentration of the analyte (i.c., low
mg/kg to pg/kg), standard reference materials are generally inappropriate.
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INTRODUCTION

These Principles are intended to give guidance on the establishment and application of microbiological criteria
for foods at any point in the food chain from primary production to final consumption.

The safety of foods is principally assured by control at the source, product design and process control, and the
application of Good Hygienic Practices during production, processing (including labelling), handling, distribution,
storage, sale, preparation and use, in conjunction with the application of the HACCP system. This preventive
approach offers more control than microbiological testing because the effectiveness of microbiological examination to
assess the safety of foods is limited. Guidance for the establishment of HACCP based systems is detailed in Hazard
Analysis and Critical Control Point System and Guidelines for its Application (Annex to CAC/RCP 1-1969, Rev. 3-
1997).

Microbiological criteria should be established according to these principles and be based on scientific analysis
and advice, and, where sufficient data are available, a risk analysis appropriate to the foodstuff and its use.
Microbiological criteria should be developed in a transparent fashion and meet the requirements of fair trade. They
should be reviewed periodically for relevance with respect to emerging pathogens, changing technologies, and new
understandings of science.

1. DEFINITION OF MICROBIOLOGICAL CRITERION

A microbiological criterion for food defines the acceptability of a product or a food lot, based on the absence or
presence, or number of microorganisms including parasites, and/or quantity of their toxins/metabolites, per unit(s) of
mass, volume, area or lot.

2. COMPONENTS OF MICROBIOLOGICAL CRITERIA FOR FOODS

2.1 A microbiological criterion consists of:
—  a statement of the microorganisms of concern and/or their toxins/metabolites and the reason for that concern
(see § 5.1);
— the analytical methods for their detection and/or quantification (see § 5.2);
~ aplan defining the number of field samples to be taken and the size of the analytical unit (see § 6);
— microbiological limits considered appropriate to the food at the specified point(s) of the food chain (see §
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5.3);
— the number of analytical units that should conform to these limits.

2.2 A microbiological criterion should also state:

— the food to which the criterion applies;
— the point(s) in the food chain where the criterion applies; and
— any actions to be taken when the criterion is not met.

2.3 When applying a microbiological criterion for assessing products, it is essential, in order to make the best use
of money and manpower, that only appropriate tests be applied (see § 5) to those foods and at those points in the food
chain that offer maximum benefit in providing the consumer with a food that is safe and suitable for consumption.

3. PURPOSES AND APPLICATION OF MICROBIOLOGICAL CRITERIA FOR FOODS

3.1  Microbiological criteria may be used to formulate design requirements and to indicate the required
microbiological status of raw materials, ingredients and end-products at any stage of the food chain as appropriate.
They may be relevant to the examination of foods, including raw materials and ingredients, of unknown or uncertain
origin or when other means of verifying the efficacy of HACCP-based systems and Good Hygienic Practices are not
available. Generally, microbiological criteria may be applied to define the distinction between acceptable and
unacceptable raw materials, ingredients, products, lots, by regulatory authorities and/or food business operators.
Microbiological criteria may also be used to determine that processes are consistent with the General Principles of
Food Hygiene (CAC/RCP 1-1969).

3.1.1 Application by regulatory authorities

" Microbiological criteria can be used to define and check compliance with the microbiological requirements.

Mandatory microbiological criteria shall apply to those products and/or points of the food chain where no other
more effective tools are available, and where they are expected to improve the degree of protection offered to the
consumer. Where these are appropriate they shall be product-type specific and only applied at the point of the food
chain as specified in the regulation.

In situations of non-compliance with microbiological criteria, depending on the assessment of the risk to the
consumer, the point in the food chain and the product-type specified, the regulatory control actions may be sorting,
reprocessing, rejection or destruction of product, and/or further investigation to determine appropriate actions to be
taken.

3.1.2 Application by a food business operator

In addition to checking compliance with regulatory provisions (see § 3.1.1) microbiological criteria may be
applied by food business operators to formulate design requirements and to examine end-products as one of the
measures to verify and/or validate the efficacy of the HACCP plan.

Such criteria will be specific for the product and the stage in the food chain at which they will apply. They
may be stricter than the criteria used for regulatory purposes and should, as such, not be used for legal action.

3.2  Microbiological criteria are not normally suitable for monitoring Critical Limits as defined in Hazard Analysis
and Critical Control Point System and Guidelines for its Application (Annex to CAC/RCP 1-1969, Rev. 3-1997).
Monitoring procedures must be able to detect loss of control at a Critical Control Point (CCP). Monitoring should
provide this information in time for corrective actions to be taken to regain control before there is a need to reject the
product. Consequently, on-line measurements of physical and chemical parameters are often preferred to
microbiological testing because results are often available more rapidly and at the production site. Moreover, the
establishment of Critical Limits may need other considerations than those described in this document.

4.  GENERAL CONSIDERATIONS CONCERNING PRINCIPLES FOR ESTABLISHING AND APPLYING
MiCcROBIOLOGICAL CRITERIA

4.1 A microbiological criterion should be established and applied only where there is a definite need and where its
application is practical. Such need is demonstrated, for example, by epidemiological evidence that the food under

consideration may represent a public health risk and that a criterion is meaningful for consumer protection, or as the
result of a risk assessment. The criterion should be technically attainable by applying Good Manufacturing Practices
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(Codes of Practice).
4.2  To fulfill the purposes of a microbiological criterion, consideration should be given to:

— the evidence of actual or potential hazards to health;
— the microbiological status of the raw material(s);
— the effect of processing on the microbiological status of the food;

~ the likelihood and consequences of microbial contamination and/or growth during subsequent handling,
storage and use;

~ the category(s) of consumers concerned;
— the cost/benefit ratio associated with the application of the criterion; and
— the intended use of the food.

4.3  The number and size of analytical units per lot tested should be as stated in the sampling plan and should not
be modified. However, a lot should not be subjected to repeated testing in order to bring the lot into compliance.

5. MICROBIOLOGICAL ASPECTS OF CRITERIA

5.1 Microorganisms, parasites and their toxins/metabolites of importance in a particular
food

5.1.1  For the purpose of this document these include:

—  bacteria, viruses, yeasts, moulds, and algae;
— parasitic protozoa and helminths;
— their toxins/metabolites.

5.1.2 The microorganisms included in a criterion should be widely accepted as relevant - as pathogens, as indicator
organisms or as spoilage organisms - to the particular food and technology. Organisms whose significance in the
specified food is doubtful should not be included in a criterion,

5.1.3 The mere finding, with a presence-absence test, of certain organisms known to cause foodborne illness (e.g.
Clostridium perfringens, Staphylococcus aureus and Vibrio parahaemolyticus) does not necessarily indicate a threat to
public health.

5.1.4 Where pathogens can be detected directly and reliably, consideration should be given to testing for them in
preference to testing for indicator organisms. If a test for an indicator organism is applied, there should be a clear
statement whether the test is used to indicate unsatisfactory hygienic practices or a health hazard.

5.2 i\ﬁcrobiological methods

5.2.1 Whenever possible, only methods for which the reliability (accuracy, reproducibility, inter- and intra-
laboratory variation) has been statistically established in comparative or collaborative studies in several laboratories
should be used. Moreover, preference should be given to methods which have been validated for the commodity
concerned preferably in relation to reference methods elaborated by international organizations. While methods
should be the most sensitive and reproducible for the purpose, methods to be used for in-plant testing might often
sacrifice to some degree sensitivity and reproducibility in the interest of speed and simplicity. They should, however,
have been proved to give a sufficiently reliable estimate of the information needed.

Methods used to determine the suitability for consumption of highly perishable foods, or foods with a short
shelf-life, should be chosen wherever possible so that the results of microbiological examinations are available before
the foods are consumed or exceed their shelf-life.

5.2.2 The microbiological methods specified should be reasonable with regard to complexity, availability of media,
equipment etc., ease of interpretation, time required and costs.

5.3 Microbiological limits

5.3.1 Limits used in criteria should be based on microbiological data appropriate to the food and should be
applicable to a variety of similar products. They should therefore be based on data gathered at various production
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TR LR, | . | |

5. EBEOREYHFNRE |

51 BHENBRICBITIEELHED. BL£R, BLUFhLOEE/RED

511 ZOXEOHMICIX., LTOLOREENS ¢

— MHE. VANVR, B, T, BIUEE:;

— FHAEMOFRHRBICEH

- EhboBR/RED,

512 EBICBRVAEINZMWMEDL., FEREL LT, HEEHLE LT, HDHVIXIELREY (spoilage
organisms) & LT, HEDPRMLBLUVHEEMCEET I D THELIESBOOLNDIRETHD, ¥
EORBICBITDEEMNRARAHEETHIAEWIT, EEIZEVIATNERE TR,

513 BREBRORKEIERITILEBHONTVIHIEOEY BTV =AY 28 (Clostridium
perfringens) . 7 FUEKE (Staphylococcus aureus) . BXTBER YT U A (Vibrio parahaemolyticus) )
DIERTEFRBR (presence-absence test) & V= HLZR 2RI TIIbT L AREE~DOBRIITSh AR
A : ,

514 RREREEGHOBEICRH INEIHE, BEAHORRIV b I b OREEFEORBRITK

TAHAEBRPEENITOIRETH D, HEAMIOVWTORRABEAENIHE. R HoRELERGAE
EREEEOREREFT IO IORBRBERSNEONE I H, ARLZERRFET ZETH
%, . ‘

52 WEMFEMLAE :
52.1 WL OMNOHIEETOLEBMAE X ERFAETIX, AR FEHEacERE (ERs, &
Bk, IAZHMB L UOMRENOEE) BHEELINTVWDE FEOHLEFERATEIRETHS, EbHIT, 4
FORBIZOVTHERIN TS HEE, EF L IXEBEBBEIIC L > TERIN AL (reference

methods) IZEET 3 HEEZBIRT HRETHSD, ZOBMDOE®ITIE, FHEIRVRBRESEL ., BEME
BAVWLDTHEIRELER, THENTORRO-DIFEHEND FEIX, BEBLIUHRILODIT,

BEBIUVHEBEMEN S IBREBRBIIRDZIZLEHVES

o LPL. ZTNOBMNEE SNDIFEROTDICHEERKEMELEZDZEBHEHINDIRETHD,
FEEBHLTWVRE., ERRTEREAXEVRBEOBIRAEY N E > 0HNT57-DiIcERASh
B, FIRERRRY . RESEBREINS D, ZTONBEFEMEBIDNIIBMEDREDCHERBAFTE
BEHCBIRENDZIRETH D,

522 WEINAWEWFORFEL, SES, FHOEBER COAFARE, MROFH S, BEL
SNAKHE, BIUOREBIZEALTRYTHHETHS,

53 HWEYBRE

531 EBIZBWTERASHIBEDR. ZORRBICHE LMEDENT —ZIZESIRETHY, Hx
REAFORBICHLBEHTEDLLDTHEIRETHD, LERoT, TNHIXHIERERE T CTHREL.,
MO HACCP Y A7 LEBAL TS #Rk4 REERBR TED bNLT —FILESIIRETH D,
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establishments operating under Good Hygienic Practices and applying the HACCP system.

In the establishment of microbiological limits, any changes in the microflora likely to occur during storage and
distribution (e.g. decrease or increase in numbers) should be taken into account,

5.3.2 Microbiological limits should take into consideration the risk associated with the microorganisms, and the
conditions under which the food is expected to be handled and consumed. Microbiological limits should also take
account of the likelihood of uneven distribution of microorganisms in the food and the inherent variability of the
analytical procedure.

5.3.3 Ifacriterion requires the absence of a particular microorganism, the size and number of the analytical unit (as
well as the number of analytical sample units) should be indicated. '

6. SAMPLING PLANS, METHODS AND HANDLING

6.1 A sampling plan includes the sampling procedure and the decision criteria to be applied to a lot, based on
examination of a prescribed number of sample units and subsequent analytical units of a stated size by defined
methods. A well-designed sampling plan defines the probability of detecting microorganisms in a lot, but it should be
bome in mind that no sampling plan can ensure the absence of a particular organism. Sampling plans should be
administratively and economically feasible.

In particular, the choice of sampling plans should take into account:

—  risks to public health associated with the hazard;

— the susceptibility of the target group of consumers;

— the heterogeneity of distribution of microorganisms where variables sampling plans are employed; and
—  the Acceptable Quality Level’ and the desired statistical probability of accepting a non-conforming lot.

For many applications, 2-or 3-class attribute plans may prove useful, >

6.2  The statistical performance characteristics or operating characteristics curve should be provided in the
sampling plan. Performance characteristics provide specific information to estimate the probability of accepting a non-
conforming lot. The sampling method should be defined in the sampling plan. The time between taking the field
samples and analysis should be as short as reasonably possible, and during transport to the laboratory the conditions
(e.g. temperature) should not allow increase or decrease of the numbers of the target organism, so that the results
reflect - within the limitations given by the sampling plan - the microbiological conditions of the lot.

7. REPORTING

7.1  The test report shall give the information needed for complete identification of the sample, the sampling plan,
the test method, the results and, if appropriate, their interpretation.

1 The Acceptable Quality Level (AQL) is the percentage of non-conforming sample units in the entire lot for which the
sampling plan will indicate lot acceptance for a prescribed probability (usually 95 per cent).

2 See ICMSF: Microorganisms in Foods, 2. Sampling for Microbiological Analysis. Principles and Specific
Applications, 2nd Edition, Blackwell Scientific Publications, 1986 (ISBN-0632-015-675).
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532 REMBRER, MEMCEET SRS, ROCCEKOTFRINIIY FV i L UEIE
HEZBRBICANDINETHD, MEMRE L, BETOMENDOARLE—255M M OFTREMR X O
FIEOEF OFREE L ZERICANDIRETH D,

5.3.3 %@#&é%ﬁ@ﬁi%wﬁﬁéﬁﬁﬁﬁﬁ%é\%ﬁi:yb®ﬁ%éﬁl0§(&BU
AT T a=y hOK) BARENERETHD,

6. FrFYTFHEA Fik BIUCRYHEN

6.1 Y 7Y IFIEIT, BDONIEDOY T ra=y b BIOCZORORE EHEREH
Tt = /F®ﬁb6htﬁ&kiéﬁ§k§dwtn/Fkﬁﬁéhéﬂ%#/f)/ﬁi@
BLUORELEEZEY AL, +AKEEShEY L 7Y v 7 FIEE. oy NROMEMERET S
BREZHALHLPITT DB, WThoV 7Y VI FIECREDCEMEHEICRECTH I LI TER
WZLILHEETARETHD, V7V U 7FIERX, TERHBIXOCMBMIICETAETHIRET
H5D,

Bz, 37 ) U IFIEOBRIZ, UTOZ LEBRICANDIRETHD :

— fEECHEIARELECHTDII RS ;

— Z—Fy NIA—TOBERE DRBEE ;

— BRJEOV TV U THEMERENDIRAEDOWENOLSHOTRE M ; BT

—  AMEEKEE (Acceptable Quality Level) %, 38 X UVRAHK (non-conformnmg) oy hBRHFRSH
DR FE LWBEaHHREE,

ZL DBEAITONT, 2 £33 7 T ABRDOFIENEATH S LIAFTH LB TES, °

62 V7YV TFETIE. FEHERIEIWERE (statistical performance characteristics) ¥ 72 I3MRESF
PR (operating characteristic curve) DRHLEINARETH D, BEFEIX. FEK oy FOFE
HREHET DDORECERERMET D, 2OV 7Y v IHER, Fr 7)Y FFEOHFT
EOONDRETHD, 74—V FFTLORMEGHT & O ORI, BEAERRIE H
HRETHY, HRBY 7Y U FFIRC L - TRENTEHFA TR v F OMEDZIIRMEE KR
?5I9k\ﬁ%§ifwﬁ%¢\%@%#(Wxﬁhﬁ)klof ?%é%@ﬁ@%ﬂ%ﬁ?
BERRIZR D ZE R H > TUI bR,
7. #BE
71 RBEEIL. VIV ORERKE, 7Y L7 FIR RBRAE, BR. BIOXLETHH
EENLDBROI-DICKEL SN FREFRETH LD LT3,

2 AREKE (AQL) i, P UV IFIEICLY ., EDONHER (EH S N—kU ) Tuy bAFF
BInNdZLehsd, 2uy PROREEY Iy bONRN—E U F—DTHB,
* ICMSF B8 : BRICRIT B8EY. 2, MEDZRSHOLOOY 7Y 7, REBIUCEHEOMAR,. §
2R, 77 v 7 U= AVREHR. 1986 £5(ISBN-0632-015-675).
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GENERAL REQUIREMENTS FOR NATURAL FLAVOURINGS
CAC/GL 29-1987 1
1. DEFINITIONS
1.1 Natural flavourings

Natural flavourings are products used to impart flavour to a food or beverage - with the exception of only
salty, sweet or acid tastes. Their aromatic part consists exclusively of "natural flavours" and/or "natural
flavouring substances" and they may or may not contain adjuncts. They are not intended to be consumed as
such.

1.2 Natural flavours

Natural flavours and natural flavouring substances are preparations and single substances respectively,
acceptable for human consumption, obtained exclusively by physical, microbiological or enzymatic processes
from material of vegetable or animal origin either in the raw state or after processing for human consumption
by traditional food preparation processes (including drying, roasting and fermentation).

13  Adjuncts

Adjuncts are foodstuffs and food additives which are essential in the manufacture and use of "natural
flavourings". '

1.4 Natural aromatic raw materials

Natural aromatic raw materials are vegetable or animal raw materials suitable for use in the preparation of
"natural flavours”. These raw materials include foods, spices and herbs and other vegetable source 2 which
are appropriate for use in the intended application.

2 FOOD ADDITIVES

Natural flavourings may contain food additives (including carriers) as far as these are necessary for the pro-
duction, storage and application of the flavourings and as far as these are present in amounts which would not
perform a technological function in the finished food.

3. BIOLOGICALLY ACTIVE SUBSTANCES

With the exception of quinine and quassine, the following biologically active substances should not be added
as such to food and beverages. They may only be contributed through the use of natural flavourings to foods
and beverages, provided that the maximum levels specified below in mg/kg of the final product ready for
consumption are not exceeded.

! The General Requirements for Natural Flavourings were adopted by the Codex Alimentarius Commission in

1985 by the 16th Session. They have been sent to all Member Nations and Associate Members of FAO and WHO as
an advisory text, and it is for individual governments to decide what use they wish to make of them. The Commission
has expressed the view that the General Requirements might provide useful checklists of requirements for national
food control or enforcement authorities.

2 For information concerning appropriate aromatic raw materials for use in foods and beverages, see list of

references in Appendix A.
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1. E&H

1.1 KREEH (Mavouring) .
f%ﬁéﬁi‘ﬁmikﬁﬁﬂkﬁ&éﬁ% HER, itﬁ@%ﬂﬂ@ﬂ%%%xétbkﬁm
SNEBETHD, TNODOFFHMI, BD [RARER BEW/ kit TRROEEWHE] »
LY, TNOEFMIESATHNTENARLTHLEN, Zhbik, ThEATERINWSZ LiX
BRESNTOARY,

1.2 XKARER (flavour)

AREHE L KR DESZFRAT. ThEN, EOWMEREN, BEWEN, E-3BENRRET
RICK > THEDE B EEOEE» B L, AR LHEBMBIFF SN TND, RINTRE
FREHRORBBETR (k. 5. BLUREEZED) KXo TARR L BBEROLDITM
THD, FAEYB LCE—DOHETH B,

1.3 #Hm
Y, TRAREEBR OREBIOERICHLEDEBMBLIUOERENSTH S,

1.4 KROEFHE

RROFEEFEMENT, [REBRER ORBUCRBT 2ERICHE L EWE - 3BWEMETH 5, =
5 LIetphcid, BRENZEASBIEATAIOCE LZAR, BERBIUA—T, Z5TNZ
OEBEFER B EENS,

2. RTINS

KREBFRNT, BRFMY (EMEEL) 28N TES, F L, Zhid. ZThboREE
BoSGE, RE. BLIOCERCSLETHIHAICRY . £/, T bANER LA CHRIFNIC
ERLRWEEBZ bNIBETHETIHRAICRS,

3. EWENCIERRYE

==FXBLVGZ T (quassine) ZRVT. BT OEZCESERYEIR. ThEKTER
BLUEBHIRMT 2~ & T2V, Zhbid, TSRERTE 35K kg b7V Img R
EDONIRBEREEZBLXRNVLWVWIEHET, RREBFHOFEREZA L TOLERB I UHKEIO—
WL2BZ LRFHETH B,

f ZORBREBRO—BEAET, 1985 EDOa—F v/ ABFHKREBLDE 16 LB TRIR SN, Thi.
FAO BL T WHO DI _RTOMBEEBLICEMBEERICEEXEL LTELRTEY., FAboXnaEHA
TEOPERETZORFEBRFORETHD, TOEBL TR, TO—BEETE, FEZLOARR
FHEFIIPITRBOZDOREODHFARF = v 7V R FBREIRTHINE V) RESRLTNS,

P RMBIUECHT CHEA SN A BN REEMRHCET 3 ERICOVTIE., MBXE A FOBBESOY 2
FEBROZ &,
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Biologically active substance

Food commeodity

Exceptions

3.1

Agaric acid

20

Beverage
20

100 mg/kg in alcoholic beverages
and in food containing mushrooms.

32

Aloin

0.1

0.1

50 mg/kg in alcoholic beverages.

3.3

B-Azarone

0.1

0.1

1 mg/kg in alcoholic beverages;
1 mg/kg when seasoning used at
low levels in food.

34

Berberine

0.1

0.1

10 mg/kg in alcoholic beverages
only.

35

Cocaine

cocaine free by
agreed test

3.6

Coumarin

2

10 mg/kg in special caramels and
in alcoholic beverages.

3.7

Total hydrocyanic acid (free
and combined)

25 mg/kg in confectionery;

50 mg/kg in marzipan;

5 mg/kg in stone fruit juices;

1 mg/kg per % volume in alcoholic
beverages.

3.8

Hypericine

0.1

0.1

1 mg/kg in pastilles (lozenges);
2 mg/kg in alcoholic beverages.

3.9

Pulegone

25

100

250 mg/kg in peppermint or mint
flavoured beverages;

350 mg/kg in mint confectionery
(higher levels are to be found in
special strong mint).

3.10

Quassine

10 mg/kg in pastilles (lozenges);
50 mg/kg in alcoholic beverages.

3.11

Quinine

0.1

85

300 mg/kg in alcoholic beverages;
40 mg/kg in fruit curds.

3.12

Safrole

2 mg/kg in alcoholic beverages
containing less than 25% vol;

5 mg/kg in alcoholic beverages
above 25% vol;

15 mg/kg in food containing mace
and nutmeg.

3.13

Santonin

0.1

0.1

1 mg/kg in alcoholic beverages
above 25% vol.

3.14

Thujones (o and B)

0.5

0.5

10 mg/kg in alcoholic beverages
above 25% vol;

5 mg/kg in alcoholic beverages
containing less than25% vol;

35 mg/kg in bitters;

25 mg/kg in food containing sage;
250 mg/kg in sage stuffings.
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Food commadity

20

2.1

g.1

4.1

&1

8.1

ad

18 meke in Alcohedic beverage:
only.

cogains fes by

| azvead test

Coummarin

19 mzkg in sperial caramels apd
in alepholic beverages,

Taotat hpdrocyanic acid {fee
and combinad}

25 mpke in confectionery;

) me'kg in marzipan:

5 rapke in stope froit Fades;

| mp’kz per % volame i dookolic
bevempes, ‘

3B

8.1

| mp’kg in pastilles {lozenges);
2 meke in alcoholic bevorages,

EE

103

250 mg’kz in peppenrint oF mict
Havorared beveragps;

350 mp’kz in mint confectionsTy
(higher levels are to be foumd in
special stremz mind}.

310

Cuassine

i

19 meky iv pastilles (Jozenzes);
30 mekE in alcoholic bevesages.

Q‘v m“ ’m' E

L]
4

}Eiﬂmg‘kgmmm

Safrale

2 mgky in abrohalic hoverages
comtzining fass tham 25% wk

5 mp/ks &n alroholic beverages

15 mg%e & food coufaining mace
and mubmes,

4.1

&l

1 meXkg in alcobalic teverapes
above 25% vol

Thugjones (a zud £}

2.5

ghawe 25% vel,
}mgfkg i afcpholic beverage:
comtainins fsss than? 5% vol:
35 mzg in bivers;
25 meky in fod conaining sage;
250 mpke in sape sffmgs,
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4, HYGIENE

4.1 It is recommended that "natural flavourings" be prepared in accordance with the appropriate sections

of the General Principles of Food Hygiene recommended by the Codex Alimentarius Commission (CAC/RCP

1-1969, Rev.2 (1985))

4.2 When tested by appropriate methods of sampling and examination, the natural flavourings:

(@ should be free from micro-organisms of public health significance capable of development

under normal conditions of storage of the natural flavourings of the food commodity and of
the beverage; and

(b) should not contain any substances originating from micro-organisms in amounts which may
represent a hazard to health.

5. METHODS OF ANALYSIS
References to methods of analysis:
5.1 General methods, recommended by IOFT:

Analytical Procedure for a General Headspace Method. Recommended Method 1 (1973). Int. Flav. Food
Add., 6(2), 128 (1975).

Analytical Procedure for a General Method for Gas Chromatograf»hy. Recommended Method 4 (1974). Int.
Flav. Food Add., 1(2), 55-56 (1976).

Analytical Procedure for a General Method for High Pressure - (high performance) Liquid Chromatography.
Recommended Method 17 (1980). Z. Lebensm.-Unters. Forsch.174, 396-398 (1982).

Analytical Procedure for a General Method for Gas Chromatography on Capillary Columns. Recommended
Method 18 (1980). Z. Lebensm.-Unters. Forsch. 174, 399-400 (1982).

52 Specific methods, recommended by IOFT:

Quinine-Spectrophotometric Determination. Recommended Method 2 (1973). Int. Flav. Food Add., 6(3), 184
(1975).

Safrole and Isosafrole - Gas Chromatographic Determination. Recommended method 5 (1976). Int. Flav.
Food Add., 8(1), 27 (1977).

Thujone - Gas Chromatographic Determmaﬂon Recommended Method 6 (1976). Int. Flav. Food Add., 8(1),
28(1977).

Pulegone - Gas chromatographic Determination. Recommended Method 7 (1976). Int. Flav. Food Add.,
8(4), 161 (1977).

Coumarin in Certain Foods - Isolation by Extraction. Recommended Method 8 (1978). Int. Flav. Food Add.,
9(5), 223(1978).

Coumarin - Gas chromatographic Determination. Recommended Method 9 (1978). Int. Flav. Food Add.,
'9(5), 223, 228 (1978).
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4. FE
4.1 [RREFFH . =2—Fv7 xﬁuaﬁﬁ@EA (CAC/RCP 1-1969, Rev.2 (19854)) I &
S S THBR I N A SEEDO—MREAI (General Principles of Food Hygiene) D443 2 HIZfE > TR |
ENAZ EBRHERIND, « »
42 BEEIRFUTY U TBITREOFERC L > TRRENEES. RBETENT
(2) BEB L ORBORRETHOEE ORERIET TAREE ERER S 5 REICRE LB
EYEEFELTIRRLT : "
(b) BEEICAEE b OTAEMOH 2 BEOMENZEE L TIVIRIWEGEA L THRLR
AN

5. itk
SFTHFEDSRER

51 IOFILIZX o CHRSh D —HRIRGE -
— I~y RRR—RED 2D DR, #REN 551 1 (1973 48), Int. Flav. Food Add.. 6 (2)
128 (1975 %), ,
HRIa< w7574 —RAO—FKBRFHEDTDDIHE, #RINDHE4 (1974 ), Int. Flav.
Food Add.. 7 (2). 55~56 (1976 ).

— (BE) Wk nw NS5 T 4 —BO—BRFED D O, #RESN S HIE 17 (1980
4£), Z.Lebensm.-Unters. Forsch. 174, 396~398 (1982 4%),
XX ETU—HTEADHRY U< NI 5T 4 —RO—RORFEDDDSTE, HRShDHE
18 (1980 4E). Z.Lebensm.-Unters. Forsch. 174, 399~400 (1982 4F),

52 IOFI L;«:ﬁﬁﬁéhéﬁﬁ@jﬁf
Fo—F—RNREER, #HRINh D52 (1973 48), Int. Flav. Food Add.. 6 (3). 184 (1975 48,

F7a—ABIUOA VI Ta—A—HRIuw NS5 7 4 —EE, #HIRShEHES (1976 ), Int.
Flav. Food Add.. 8 (1). 27 (1977 48),

Va ARy uw RS T 4 —E R, HIRENBHEG6 (19764F). Int. Flav. Food Add.. 8 (1),
28 (1977 4E),

FrIdy—HRrue N5 7 0 —ER, HIREN 557 (1976 4£), Int. Flav. Food Add.. 8 (4).
161 (1977 £4E),

HHBORRTO /< U —HHIC X B 08, HIRXNhAHE8 (1978 4), Int. Flav. Food Add.. 9
(5). 223 (1978 4F),

sV o—HR7uw 757 4—ER, #&é«%énéﬁﬁw (1978), Int. Flav. Food Add.. 9 (5).
223, 228 (1978 ),
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Beta-Azarone - Gas chromatographic Determination. Recommended Method 10 (1978). Int. flav. Food Add.,
9(5), 228 (1978).

Quassine - Gas Chromatographic Determination. Recommended Method 11 (1978). FFIP, 1(1), 24 (1979).

Coumarin in Certain Foods - Isolation by Steam Distillation. Recommended Method 12 (1979) Revised
version. FFIP, 1(2) 93 (1979).

Hydrocyanic Acid - Photometric Determination. Recommended Method 13 (1979). FFIP, 1(3), 140 (1979).

Agaric Acid - Gas chromatographic Determination. Recommended Method 14 (1979). FFIP, 1(4), 193
(1979).

5.3 Specific methods, recommended by FIVS:

Détection et dosage de quatre composés (thujone, safrole, B-azarone et coumarine) dans les boissons
alcooliques. P.A.P. Liddle c.s.. Ann. Fals. Exp. Chim. 69, 857-864 (1976).

Dosage de l'acide agarique dans les boissons alcooliques. P.AP. Liddle c.s. Ann. Fals. Exp. Chim. 72,
125-132 (1979). :

La determinazione del safrolo nelle bevande alcoliche aromatizzate, L. Ussegli-Tommaset & G. Mazza, Riv.
Viticolt. e Enol. Conegl. 33, 435-452 (1980).

La determinazione della cumarine nelle bevande alcoliche aromatizzate. ibid. 33, 247-256 (1980).

La determinazione della cumarine mediante HPLC.G. Mazza. ibid. 37, 316-323 (1984).

La determinazione del safrolo mediante HPLC. G. Mazza, Riv. Soc. Ital. Sc. aliment. 12, 159-166 (1983).
Dosage de la B-azarone par HPLC. G. Mazza,. Sciences des aliments 4, 233-245 (1984).

54 Specific methods recommendéd by ISO

ISO 7355-1985 Determination of safrole and cis- and trans-isosafrole in oils of sassafras and nutmeg by
GLC.

ISO 7356-1986 Determination of 0~ and B-thujone in oils of artemisia and sage by GLC.

ISO 7357-1985 Determination of cis-B-azarone in oil of calamus by GLC.
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R—F —7HFrr (Azarone) —HR7 u< b5 7 4 —EE, #REN5HEE 10 (1978 4£), Int. Flav.
Food Add., 9 (5). 228 (1978 %), '

TV HRI T NS T T 4 —ERk, HRENBHIE 11 (1978 4), FFIP, 1 (1), 24 (1979
), | |

HHBOBRRFDOI <Y —KERREE L D08, #HERINSHFHE 12 (1979 %) %EH, FFIP,
1 (2) 93 (1979 ),

T U ALKEBR —RERE, HRANSFE13 (19794), FFIP, 1 (3). 140 (1979 48),

THIVB—HAIa< W57 4 —ER, #REN5FHEE 14 (1979 4E), FFIP. 1 (4). 193 (1979
), '

53 FIVS ICX o THRINSBEDTE :
Détection et dosage de quatre composés (Y F /|, ¥ 7 —, B-7TFrIBIUI <V ) dansles

boissons alcooliques. P.A.P. Liddle c.s.. Ann. Fals. Exp. Chim. 69,857-864 (1976) .

Dosage de I’acide agarique dans les boissons alcooliques. PAP. Liddle c.s. Ann. Fals. Exp. Chim. 72,
125-132 (1979) . »

La determinazione del safrolo nelle bevande alcoliche aromatizzate, L. Ussegli-Tommaset & G. Mazza, Riv.
Viticolt. e Enol. Conegl. 33, 435-452 (1980) . '

La determinazione della cumarine nelle bevande alcoliche aromatizzate. ibid. 33, 24\7-256 (1980) .

La determinazione della cumariné mediante HPLC. G. Mazza, ibid. 37,316-323 (1984) .

La determinazione del safrolo mediante HPLC. G. Mazza, Riv. Soc. Ital. Sc. aliment. 12, 159-166 (1983) .
Dosage de la 3 -azarone par HPLC. G. Mazza,. Sciences des aliments 4, 233-245 (1984) .

54 ISO XX >THIBEShDBEDT :

ISO 7355-1985 ¥ v ¥ 75 RBLU=2 X7 (nutmeg) DAAATDF T o —ARHBTRKTA—A

IV 7n—ABIR TV R—A V¥ T7r—10 GLC IZ X 5 HIEME,

ISO 7356-1986 = EX (artemisia) BLPE— (sage) PAAAFDa-BLUB-YI D GLC
i & BB, ’

ISO 7357-1985 < a U7 (calamus) DA A LHFHDL X-B 7%: > ® GLC 2 & 5 HIEME,
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APPENDIX A

REFERENCES TO LISTS OF AROMATIC RAW MATERIALS SUITABLE FOR THE
PREPARATION OF NATURAL FLAVOURS 3, 4

1. Flavouring Substances and Natural Sources of Flavourings, Council of Europe, 3rd ed. 1981.
2, International Standard ISO 676 Spices and condiments. 1st List.

3. United States of America Code of Federal Regulations (Revised as of April 1, 1986), Title 21, Parts
172.510, 182 and 184.

4. Canada, Food and Drugs Regulations Part B, Division 10.

5. AFNOR Norme Frangaise NF V00-001.

6. Payom Tuntiwat, 1984, Creungthate, Mahidol University, Bangkok, Thailand.

7. Fenaroli's Handbook of Flavour Ingredients (Volume I) by CRC Press Inc., Clevelani Ohio.

8. Tanaka's Cyclopedia of Edible Plants of the World by Ty6zaburd, Tanaka Keigaku Publishing co.,
Tokyo, 1976.

9. Reports of the Flavor and Extract Manufacturers' Association of the United States (FEMA) Expert
Panel's publications on generally recognized as safe (GRAS) status:

Food Technology 19(2): 151-197, 1965
“ 24(5): 25-28, 30-32 & 34, 1970
« 26(5): 35-42, 1972
«“ 27(1): 64-67, 1973
« 27(11): 56-57, 1973
«“ 28(9): 76-80, 1974
«“ 29(1): 70-72, 1975
«“ 31(1): 65-67, 70, 72 & 74, 1977
“ 32(2) 60-62, 64-66, 68-70, 1978
“ 33(7) 65-73, 1979
«“ 38(10) 70-72, 74, 76-78, 80-85 & 88-89, 1984
«“ 39(11) 108, 110, 112, 114 & 116-117, 1985

3 It should be understood that the references contain potential sources for natural flavours without
reference to the safety or acceptability for human consumption of any specific source.

‘4 This list is not exhaustive and will be up-dated from time to time.
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INTRODUCTION

Risks from microbiological hazards are of immediate and serious concern to human health. Microbiological
Risk Analysis is a process consisting of three components: Risk Assessment, Risk Management, and Risk
Communication, which has the overall objective to ensure public health protection. This document deals with
Risk Assessment which is a key element in assuring that sound science is used to establish standards,
guidelines and other recommendations for food safety to enhance consumer protection and facilitate
international trade. The Microbiological Risk Assessment process should include quantitative information to
the greatest extent possible in the estimation of risk. A Microbiological Risk Assessment should be conducted
using a structured approach such as that described in this document. This document will be of primary interest
to governments although other organizations, companies, and other interested parties who need to prepare a
Microbiological Risk Assessment will find it valuable. Since Microbiological Risk Assessment is a developing
science, implementation of these guidelines may require a period of time and may also require specialized
training in the countries that consider it necessary. This may be particularly the case for developing countries.
Although Microbiological Risk Assessment is the primary focus of this document, the method can also be
applied to certain other classes of biological hazards.

1. SCOPE

The scope of this document applies to Risk Assessment of microbiological hazards in food.

2. DEFINITIONS

The definitions cited here are to facilitate the understanding of certain words or phrases used in this document.

‘Where available the definitions are those adopted for microbiological, chemical, or physical agents and Risk
Management and Risk Communication on an interim basis at the 22nd Session of the Codex Alimentarius
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Commission. The CAC adopted these definitions on an interim basis because they are subject to modification
in the light of developments in the science of risk analysis and as a result of efforts to harmonize similar
definitions across various disciplines.

Dose-Response Assessment - The determination of the relationship between the magnitude of exposure (dose)
to a chemical, biological or physical agent and the severity and/or frequency of associated adverse health
effects (response).

Exposure Assessment - The qua]mtlve and/or quantitative evaluation of the likely intake of bxologlcal
chemical, and physical agents via food as well as exposures from other sources if relevant.

Hazard - A biological, chemical or physical agent in, or condition of, food with the potential to cause an
adverse health effect.

Hazard Characterization - The qualitative and/or quantitative evaluation of the nature of the adverse health
effects associated with the hazard. For the purpose of Microbiological Risk Assessment the concerns relate to
microorganisms and/or their toxins. ‘

Hazard Identification - The identification of biological, chemical, and physical agents capable of causing
adverse health effects and which may be present in a particular food or group of foods.

Quantitative Risk Assessment - A Risk Assessment that provides numerical expressions of risk and
indication of the attendant uncertainties (stated in the 1995 Expert Consultation definition on Risk Analysis).

Qualitative Risk Assessment - A Risk Assessment based on data which, while forming an inadequate basis
for numerical risk estimations, nonetheless, when conditioned by prior expert knowledge and identification of
attendant uncertainties permits risk ranking or separation into descriptive categories of risk.

Risk - A function of the probability of an adverse health effect and the severity of that effect, consequential to
a hazard(s) in food.

Risk Analysis - A process consisting of three components: risk assessment, risk management and risk
communication.

Risk Assessment - A scientifically based process consisting of the following steps: (i) hazard identification,
(ii) hazard characterization, (iii) exposure assessment, and (iv) risk characterization.

Risk Characterization - The process of determining the qualitative and/or quantitative estimation, including
attendant uncertainties, of the probability of occurrence and severity of known or potential adverse health
effects in a given population based on hazard identification, hazard characterization and exposure assessment.

Risk Communication - The interactive exchange of information and opinions concerning risk and risk
management among risk assessors, risk managers, consumers and other interested parties.

Risk Estimate - Output of Risk Characterization.

Risk Management - The process of weighing policy alternatives in the light of the results of risk assessment
and, if required, selecting and implementing appropriate control' options, including regulatory measures.

Sensitivity analysis - A method used to examine the behavior of a model by measuring the variation in its
outputs resulting from changes to its inputs.

Transparent - Characteristics of a process where the rationale, the logic of development, constraints,
assumptions, value judgements, decisions, limitations and uncertainties of the expressed determination are
fully and systematically stated, documented, and accessible for review.

! Control means prevention, elimination, or reduction of hazards and/or minimization of risks.
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Uncertainty analysis - A method used to estimate the uncertainty associated with model inputs, assumptions
and structure/form.

3. GENERAL PRINCIPLES OF MICROBIOLOGICAL RISK ASSESSMENT

1. Microbiological Risk Assessment should be soundly based upon science.

2. There should be a functional separation between Risk Assessment and Risk Management.

3. Microbiological Risk Assessment should be conducted according to a structured approach that
includes Hazard Identification, Hazard Characterization, Exposure Assessment, and Risk
Characterization.

4, A Microbiological Risk Assessment should clearly state the purpose of the exercise, including the
form of Risk Estimate that will be the output.

5. The conduct of a Microbiological Risk Assessment should be transparent.

6. Any constraints that impact on the Risk Assessment such as cost, resources or time, should be
identified and their possible consequences described.

7. The Risk Estimate should contain a description of uncertainty and where the uncertainty arose during
the Risk Assessment process.

8. Data should be such that uncertainty in the Risk Estimate can be determined; data and data collection
systems should, as far as possible, be of sufficient quality and precision that uncertainty in the Risk
Estimate is minimized.

9. A Microbiological Risk Assessment should explicitly consider the dynamics of microbiological

growth, survival, and death in foods and the complexity of the interaction (including sequelae)
between human and agent following consumption as well as the potential for further spread.

10. Wherever possible, Risk Estimates should be reassessed over time by comparison with independent
human illness data.

11. A Microbiological Risk Assessment may need reevaluation, as new relevant information becomes
available.

4. GUIDELINES FOR APPLICATION

These Guidelines provide an outline of the elements of a Microbiological Risk Assessment indicating the types
of decisions that need to be considered at each step.

4.1 GENERAL CONSIDERATIONS

The elements of Risk Analysis are: Risk Assessment, Risk Management, and Risk Communication. The
functional separation of Risk Assessment from Risk Management helps assure that the Risk Assessment
process is unbiased. However, certain interactions are needed for a comprehensive and systematic Risk
Assessment process. These may include ranking of hazards and risk assessment policy decisions. Where Risk
Management issues are taken into account in Risk Assessment, the decision-making process should be
transparent. It is the transparent unbiased nature of the process that is important, not who is the assessor or
who is the manager.

Whenever practical, efforts should be made to provide a Risk Assessment process that allows contributions by
interested parties. Contributions by interested parties in the Risk Assessment process can improve the
transparency of the Risk Assessment, increase the quality of Risk Assessments through additional expertise
and information, and facilitate risk communication by increasing the credibility and acceptance of the results
of the Risk Assessment.
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Scientific evidence may be limited, incomplete or conflicting. In such cases, transparent informed decisions
will have to be made on how to complete the Risk Assessment process. The importance of using high quality
information when conducting a Risk Assessment is to reduce uncertainty and to increase the reliability of the
Risk Estimate. The use of quantitative information is encouraged to the extent possible, but the value and
utility of qualitative information should not be discounted.

It should be recognized that sufficient resources will not always be available and constraints are likely to be
imposed on the Risk Assessment that will influence the quality of the Risk Estimate. Where such resource
constraints apply, it is important for transparency purposes that these constraints be described in the formal
record. Where appropriate, the record should include an evaluation of the impact of the resource constraints on
the Risk Assessment.

4.2 STATEMENT OF PURPOSE OF RISK ASSESSMENT

At the beginning of the work the specific purpose of the particular Risk Assessment being carried out should
be clearly stated. The output form and possible output alternatives of the Risk Assessment should be defined.
Output might, for example, take the form of an estimate of the prevalence of illness, or an estimate of annual
rate (incidence of human illness per 100,000) or an estimate of the rate of human illness and severity per
eating occutrence.

The microbiological risk assessment may require a preliminary investigation phase. In this phase, evidence to
support farm-to-table modeling of risk might be structured or mapped into the framework of risk assessment.

4.3 HAZARD IDENTIFICATION

For microbial agents, the purpose of hazard identification is to identify the microorganisms or the microbial
toxins of concern with food. Hazard identification will predominately be a qualitative process. Hazards can be
identified from relevant data sources. Information on hazards can be obtained from scientific literature, from
databases such as those in the food industry, government agencies, and relevant international organizations
and through solicitation of opinions of experts. Relevant information includes data in areas such as: clinical
studies, epidemiological studies and surveillance, laboratory animal studies, investigations of the
characteristics of mlcroorgamsms, the interaction between microorganisms and their environment through the
food chain from primary production up to and including consumption, and studies on analogous
microorganisms and situations.

4.4 EXPOSURE ASSESSMENT

Exposure Assessment includes an assessment of the extent of actual or anticipated human exposure. For
microbiological agents, Exposure Assessments might be based on the potential extent of food contamination
by a particular agent or its toxins, and on dietary information. Exposure assessment should specify the unit of
food that is of interest, i.e., the portion size in most/all cases of acute illness.

Factors that must be considered for Exposure Assessment include the frequency of contamination of foods by
the pathogenic agent and its level in those foods over time. For example, these factors are influenced by the
characteristics of the pathogenic agent, the microbiological ecology of the food, the initial contamination of the
raw material including considerations of regional differences and seasonality of production, the level of
sanitation and process controls, the methods of processing, packaging, distribution and storage of the foods, as
well as any preparation steps such as cooking and holding. Another factor that must be considered in the
assessment is patterns of consumption. This relates to socio-economic and cultural backgrounds, ethnicity,
seasonality, age differences (population demographics), regional differences, and consumer preferences and
behavior. Other factors to be considered include: the role of the food handler as a source of contamination, the
amount of hand contact with the product, and the potential impact of abusive environmental time/temperature
relationships. '

Microbial pathogen levels can be dynamic and while they may be kept low, for example, by proper
time/temperature controls during food processing, they can substantially increase with abuse conditions (for
example, improper food storage temperatures or cross contamination from other foods). Therefore, the
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Exposure Assessment should describe the pathway from production to consumption. Scenarios can be
constructed to predict the range of possible exposures. The scenarios might reflect effects of processing, such
as hygienic design, cleaning and disinfection, as well as the time/temperature and other conditions of the food
history, food handling and consumption patterns, regulatory controls, and surveillance systems.

Exposure Assessment estimates the level, within various levels of uncertainty, of microbiological pathogens or
microbiological toxins, and the likelihood of their occurrence in foods at the time of consumption.
Qualitatively foods can be categorized according to the likelihood that the foodstuff will or will not be
contaminated at its source; whether or not the food can support the growth of the pathogen of concern;
whether there is substantial potential for abusive handling of the food; or whether the food will be subjected to
a heat process. The presence, growth, survival, or death of microorganisms, including pathogens in foods, are
influenced by processing and packaging, the storage environment, including the temperature of storage, the
relative humidity of the environment, and the gaseous composition of the atmosphere. Other relevant factors
include pH, moisture content or water activity (aw), nutrient content, the presence of antimicrobial substances,
and competing microflora. Predictive microbiology can be a useful tool in an Exposure Assessment.

4.5 HAZARD CHARACTERIZATION

This step provides a qualitative or quantitative description of the severity and duration of adverse effects that
may result from the ingestion of a microorganism or its toxin in food. A dose-response assessment should be
performed if the data are obtainable.

There are several important factors that need to be considered in Hazard Characterization. These are related to
both the microorganism, and the human host. In relation to the microorganism the following are important:
microorganisms are capable of replicating; the virulence and infectivity of microorganisms can change
depending on their interaction with the host and the environment; genetic material can be transferred between
microorganisms leading to the transfer of characteristics such as antibiotic resistance and virulence factors;
microorganisms can be spread through secondary and tertiary transmission; the onset of clinical symptoms can
be substantially delayed following exposure; microorganisms can persist in certain individuals leading to
continued excretion of the microorganism and continued risk of spread of infection; low doses of some
microorganisms can in some cases cause a severe effect; and the attributes of a food that may alter the
microbial pathogenicity, e.g., high fat content of a food vehicle.

In relation to the host the following may be important: genetic factors such as Human Leucocyte Antigen
(HLA) type; increased susceptibility due to breakdowns of physiological barriers; individual host susceptibility
characteristics such as age, pregnancy, nutrition, health and medication status, concurrent infections, immune
status and previous exposure history; population characteristics such as population immunity, access to and
use of medical care, and persistence of the organism in the population.

A desirable feature of Hazard Characterization is ideally establishing a dose-response relationship. When
- establishing a dose-response relationship, the different end points, such as infection or illness, should be taken
into consideration. In the absence of a known dose-response relationship, risk assessment tools such as expert
elicitations could be used to consider various factors, such as infectivity, necessary to describe Hazard
Characterizations. Additionally, experts may be able to devise ranking systems so that they can be used to
characterize severity and/or duration of disease.

4.6 RISK CHARACTERIZATION

Risk Characterization represents the integration of the Hazard Identification, Hazard Characterization, and
Exposure Assessment determinations to obtain a Risk Estimate; providing a qualitative or quantitative
estimate of the likelihood and severity of the adverse effects which could occur in a given population, including
a description of the uncertainties associated with these estimates. These estimates can be assessed by
comparison with independent epidemiological data that relate hazards to disease prevalence.

Risk Characterization brings together all of the qualitative or quantitative information of the previous steps to
provide a soundly based estimate of risk for a given population. Risk Characterization depends on available
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~ data and expert judgements. The weight of evidence integrating quantltatlve and qualitative data may permlt
only a qualitative estimate of risk.

The degree of confidence in the final estimation of risk will depend on the variability, uncertainty, and
assumptions identified in all previous steps. Differentiation of uncertainty and variability is important in
subsequent selections of risk management options. Uncertainty is associated with the data themselves, and
with the choice of model. Data uncertainties include those that might arise in the evaluation and extrapolation
of information obtained from epidemiological, microbiological, and laboratory animal studies. Uncertainties
arise whenever attempts are made to use data concerning the occurrence of certain phenomena obtained under
one set of conditions to make estimations or predictions about phenomena likely to occur under other sets of
conditions for which data are not available. Biological variation includes the differences in virulence that exist
in microbiological populations and variability in susceptibility within the human population and particular
subpopulations.

It is important to demonstrate the influence of the estimates and assumptions used in Risk Assessment; for
quantitative Risk Assessment this can be done using sensitivity and uncertainty analyses.

4.7 DOCUMENTATION

The Risk Assessment should be fully and systematically documented and communicated to the risk manager.
Understanding any limitations that influenced a Risk Assessment is essential for transparency of the process
that is important in decision making, For example, expert judgements should be identified and their rationale
explained. To ensure a transparent Risk Assessment a formal record, including a summary, should be
prepared and made available to interested independent parties so that other risk assessors can repeat and
critique the work. The formal record and summary should indicate any constraints, uncertainties, and
assumptions and their impact on the Risk Assessment.

4.8 REASSESSMENT

Surveillance programs can provide an ongoing opportunity to reassess the public health risks associated with
pathogens in foods as new relevant information and data become available. Microbiological Risk Assessors
may have the opportunity to compare the predicted Risk Estimate from Microbiological Risk Assessment
models with reported human illness data for the purpose of gauging the reliability of the predicted estimate.
This comparison emphasizes the iterative nature of modeling. When new data become available, a
Microbiological Risk Assessment may need to be revisited.
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CODEX MAXIMUM LEVEL FOR CADMIUM IN CEREALS, PULSES AND LEGUMES

CAC/GL 39 - 2001

Cereals, Pulses and
Legumes

Excluding Bran and Germ, Wheat Grain, Rice, Soybeans and
Peanuts
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GUIDELINES ON GOOD LABORATORY PRACTICE
IN PESTICIDE RESIDUE ANALYSIS
CAC/GL 40’

1. INTRODUCTION

The ultimate goal in fair practice in international trade depends, among other things, on the
~ reliability of analytical results. This in turn, particularly in pesticide residues analysis, depends not only on
the availability of reliable analytical methods, but also on the experience of the analyst and on the
maintenance of "good laboratory practice in the analysis of pesticides". These guidelines define such good
analytical practice and may be considered in three inter-related parts:

The Analyst;
Basic Resources, and
The Analysis.

A discussion of each of these follows:
2. THE ANALYST

2.1 Residue analysis consists of a chain of procedures, most of which are known, or readily
understood, by a trained chemist, but because the analyte concentrations are in the range mg/kg to ng/kg,
attention to detail is essential. The analyst in charge should have an appropriate professional qualification
and be experienced and competent in residue analysis. Staff must be fully trained and experienced in
correct use of apparatus and in appropriate laboratory skills. They must have an understanding of the
principles of pesticide residue analysis and the requirements of Analytical Quality Assurance (AQA)
systems. They must understand the purpose of each stage in the method being used, the importance of
following the methods exactly as described and of noting any unavoidable deviations. They must also be
trained in the evaluation and interpretation of the data which they produce.

A record of training and experience must be kept for all members of staff.

22 When a laboratory for residue analysis is set up, the staff should spend some of their training
period in a well established laboratory where experienced advice and training is available. If the
laboratory is to be involved in the analysis for a wide range of pesticide residues it may be necessary for
the staff to gain experience in more than one established laboratory.

3. BASIC RESOURCES
3.1 The Laboratory
3.11 The laboratory and its facilities must be designed to allow tasks to be allocated to well defined

areas where maximum safety and minimum chance of contamination of samples prevail. Laboratories
should be constructed of and utilise materials resistant to chemicals likely to be used in the area. Thus,
under such conditions, separate rooms would be designated for sample receipt and storage, for sample
preparation, for extraction and clean-up and for instrumentation used in the determinative step. The area

! last revised in 1993.
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used for extraction and clean-up must meet solvent laboratory requirements and all fume extraction
facilities must be of high quality. Receipt, storage and sample preparation can be handled in one and the
same room if only work at residue levels is being performed. The minimum requirements for pesticide
residue analytical facilities are maintenance of sample integrity and adequate provisions for personal
safety.

3.12 Laboratory safety must also be considered in terms of necessary and preferable conditions as it
must be recognised that the stringent working conditions enforced in residue laboratories in some parts of
the world could be totally unrealistic in others. No smoking, eating or drinking should be permitted in the
working area. The use or application of personal, domestic or industrial preparations for cleaning,
decoration etc. should be minimized as they may cause contamination or other problems. Only small
volumes of solvents should be held in the working area and the bulk of the solvents stored separately,
away from the main working area. The use of highly or chronically toxic solvents and reagents should be
minimised whenever possible. All waste solvent should be stored safely and disposed of both safely and
in an environmental protective manner.

3.13 The main working area should be designed and equipped for utilisation of a range of analytical
solvents. All equipment such as lights, macerators and refrigerators should be "spark free" or "explosion
proof". Extraction, clean-up and concentration steps should be carried out in a well ventilated area,
preferably in fume cupboards.

3.14 Safety screens should be used when glassware is used under vacuum or pressure. There
should be an ample supply of safety glasses, gloves and other protective clothing, emergency washing
facilities and a spillage treatment kit. Adequate fire fighting equipment must be available. Staff must be
aware that many pesticides have acute or chronically toxic properties and therefore, great care is necessary
in the handling of standard reference compounds.

32 Equipment and Supplies

3.2.1 The laboratory will require adequate, reliable, supplies of electricity and water and various
gasses, either piped or from gas cylinders, of proven quality. Adequate supplies of reagents, solvents,
glassware, chromatographic materials, etc., are essential.

Chromatographic equipment, balances, spectrophotometers etc. must be serviced and their
performance validated regularly and a record of all servicing/repairs must be maintained for every such
item of equipment. Calibration is essential for equipment performing measurements.

Equipment performing absolute measurements e.g. balances must be recalibrated regularly,
and records should be kept.

324 Although equipment may require periodic updating in order to keep up with developments, the
equipment only needs to be sophisticated enough to do the job required.

3.25 All laboratories require an adequate range of reference pesticide standards of known and
acceptably high purity. The range should cover all parent compounds for which the laboratory is
monitoring samples as well as those metabolites which are included in MRLs.

3.2.6 All analytical standards, stock solutions and reagents must be clearly labelled with an expiry
date and stored under proper conditions. Care should be taken to ensure the stability of standard reference
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compounds. Equal care must be taken that standard solutions of pesticides are not decomposed by the
effect of light or heat during storage or become concentrated owing to solvent evaporation.

4, . THE ANALYSIS
4.1 Avoidance of contamination

4.1.1 One of the major areas in which pesticide residue analysis differs significantly from
macro-analysis is that of the problem of contamination. Trace amounts of contamination in the final
samples used for the determination stage of the method can give rise to errors such as false positive results
or to a loss of sensitivity that may prevent the residue from being detected. Contamination may arise from
construction materials, reagents, from the laboratory environment, from the procedure or from a
combination of these. All glassware, reagents, organic solvents and water should be checked for possible
interfering contaminants before use, by running a reagent blank through the procedure.

412 Polishers, barrier creams, soaps containing germicides, insect sprays etc. can give rise to
interference problems and are especially significant when an electron-capture detector is being used.
There is no real solution to the problem other than to ban their use in the laboratory.

4.13 Lubricants, sealants, plastics, natural and synthetic rubbers, protective gloves, oil from
ordinary compressed air lines and manufacturing impurities in thimbles, filter papers and cotton-wool can
also give rise to contamination of the final test solution.

414 Chemical reagents, adsorbents and general laboratory solvents may contain, adsorb or absorb
compounds that interfere in the analysis. It may be necessary to purify reagents and adsorbents and it is
generally necessary to use redistilled solvents. Deionised water is often suspect, redistilled water is
preferable, although in many instances tap water or well water may be satisfactory.

4.1.5 Contamination of glassware, syringes and gaschromatographic columns can arise from contact
with previous samples or extracts. All glassware should be cleaned with detergent solution rinsed
thoroughly with distilled (or other clean) water and then rinsed with the solvent to be used. Glassware to
be used for residue analysis must be kept separate.

4.1.6 Pesticide reference standards should always be stored in a room separate from the main
residue laboratory at a suitable temperature.

4.1.7 Apparatus containing plastics should be regarded as suspect and, if shown to be a source of
contamination, should not be allowed in the residue laboratory. Other materials containing plasticisers
should also be regarded as suspect but PTFE is usually acceptable and others may be acceptable in certain
circumstances.

Analytical instrumentation should be housed in a separate room. The nature and importance
of contamination can vary according to the type of determination technique used and the level of pesticide
residue to be determined. For instance contamination problems which are important with methods based
on gas chromatography or high performance liquid chromatography, may well be less significant if a
spectrophotometric determination is used, and vice versa. For relatively high levels of residues, the
background interference from solvents and other materials may be insignificant in comparison with the
amount of residue present, while many problems can be overcome by the use of specific detectors.
Furthermore, if the contaminant does not interfere with the result being sought, its presence may be
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acceptable.

4.1.8 Residue and formulation analyses must be completely separated, and separate laboratory
facilities provided for each activity. Samples, sample preparation should be kept separate from the main
residue laboratory in order to preclude cross contamination.

42 Reception and storage of samples

42.1 Every sample received into the laboratory should be accompanied by information on the
analysis required, on past and required storage conditions and on potential hazards associated with the
handling of that sample.

422 On reception of a sample it must immediately be allocated a unique sample identification code
which should accompany it through all stages of the analysis to the reporting of the results. The samples
should be subject to an appropriate disposal review system and records should be kept.

423 Sample processing and sub-sampling should be carried out using procedures which have been
demonstrated to have no effect on the concentration of residues present.

424. In an ideal situation, samples should be stored at chill (1-5°C) temperature, away from direct
sunlight, and analyzed within a few days. However, in many instances, samples may require storage for
an extended period (up to 1 year) before analysis. Storage temperature should be approximately -20°C, at
which temperature degradation of pesticide residues by enzyme action is extremely low. If any doubt
exists, the result should be checked by analyzing fortified samples stored under the same conditions for
the same period.

425 When samples are to be frozen it is recommended that analytical subsamples be taken prior to
freezing in order to minimise the effect of water separation as ice crystals during storage. Care must still
be taken to ensure that all of the subsample is used in the analysis.

4.2.6 Neither the containers used for storage nor their caps or stoppers should allow migration of the
chemical being sought into the container. The containers must not leak. All samples should be labelled
clearly with permanent labels and records must be kept. The extracts and final test solution should not be
exposed to direct sunlight.

43 Standard Operating Procedures (SOPs)

43.1 A SOP should be available for all routinely used operations. The SOP should contain full
experimental details as well as information on application, performance, attainable limits of determination
and method of calculation of results. It should also contain information on any hazards arising from the
method, from standards or from reagents.

432 Any deviations from a SOP must be recorded and authorised by the analyst in charge.
44 Validation of Methods

44.1 The amount of effort allocated to the validation of methods will vary considerably. In a routine
laboratory monitoring for compliance with Codex MRLs or national tolerances, standardised methods will
be used in most instances. Satisfactory performance should be demonstrated initially and thereafter
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checked periodically.

442 Whenever a laboratory undertakes method development and/or method modification, the
effects of analytical variables should be established, e.g. by using a ruggedness test. Rigorous controls
must be adhered to which document all aspects of the methodology which may include sample size;
partition volumes; variations in the performance of the clean-up systems used; the stability of reagents or
of the derivatives prepared; the effects of light, temperature, solvent and storage on analytes in extracts;
the effects of solvent, injector, separation column, mobile phase characteristics (composition and
flow-rate), temperature, detection system, co-extractives etc. on the determinative system. It is most
important that the qualitative and quantitative relationships between the signal measured and the analyte
sought is established unequivocally.

443 The performance of the analytical method should be checked, both during its development and
during its subsequent use, meeting the following criteria:

- The overall average recovery of the method, determined by fortification of blank samples,
should normally be within the range of 70-120%. For a few pesticide/substrate
combinations such recoveries may not be achievable.

- The reproducibility and repeatability of the method must be established by analysis of e.g.
blank samples fortified at appropriate levels, certified reference materials or samples with
incurred residues. The relative standard deviation should normally be less than 20%, but
may be greater at lower residue levels. Recovery of pesticides from "spiked" samples is
commonly used as a measure of efficiency of an analytical procedure, but it must be
recognised that such studies are of limited value. The evaluation of a method should
include, where possible, the extraction of labelled compounds.

4.5 Maintenance of Overall Analytical Performance

4.5.1 The performance of methods in use should be regularly assessed along the lines indicated in
section 4.4. Blank and spiked samples, both at the tolerance level and at the lower limit of determination
should also be analyzed. '

4.5.2 Regular analyses of substrates known to be free of pesticide residues is necessary in order to
check that contamination is not occurring.

453 In all laboratories, regular checks should be made on the effects of changes in batches or
sources of supply of chemicals, solvents, etc.

454 Care should be taken that standard solutions of pesticides are not decomposed by the effect of
light or heat during storage or become concentrated owing to solvent evaporation. Equal care must be -
taken to ensure the stability of reference standard compounds. Regular injection of standards during
chromatographic analysis of a series of samples is essential

4.5.5 Various national and international organisations now organise collaborative studies on
particular methods and/or check sample programmes. The latter present an ideal way for laboratories to
assess their own performance. If possible, check samples should be introduced as routine samples so that
the analyst concerned does not attempt to "make a special effort", which would invalidate the samples as a
test of laboratory performance.
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4.6 Confirmatory Tests

4.6.1 When analyses are done for regulatory purposes it is especially important that confirmatory
tests are carried out before reporting adversely on samples containing residues of pesticides not normally
associated with that commodity or where MRLs appear to have been exceeded. As a first step, the
analysis should be repeated using the same method, if only one sample was taken through the procedure
initially. Samples may contain non-pesticidal chemicals which in some chromatographic methods be
misidentified.

4.6.2 Confirmatory tests can be divided into two types: quantitative tests are necessary when MRLs
appear to be exceeded whilst qualitative confirmation of identity is also needed in these cases, and when
atypical residues are encountered. Qualitative tests may involve chemical reactions or separations where
some loss of the residue occurs. Particular problems occur in confirmation when MRLs are set at or
about the limit of determination, but although it is difficult to quantify residues at this level, it is essential
to provide adequate confirmation of identity.

4.6.3 The need for confirmatory tests may depend upon the type of sample or its known history. In
many substrates, certain residues are frequently found. For a series of samples of similar origin, which
contain residues of the same pesticide, it may be sufficient to confirm the identity of residues in a random
proportion of the samples. Similarly, when it is known that a particular pesticide has been applied to the
sample material there may be little need for confirmation of identity, although a random proportion of
samples should be confirmed. Where control samples are available, these should be used to check the
presence of possible interfering substances.

4.6.4 In quantitative confirmation at least one alternative procedure should be used and the
individual results reported. In qualitative confirmation, an alternative technique using different
physicochemical properties and/or the use of spectral data is desirable.

4.6.5 The necessary steps to positive identification are a matter of judgment on the analyst's part and
particular attention should be paid to the choice of a method which would minimise the effect of
interfering compounds. The chosen method would depend upon the availability of suitable apparatus and
expertise within the testing laboratory. As guidance to the analyst some of alternative procedures for
confirmation are given in the following paragraphs.

4.6.6 Alternative gas chromatographic columns

~ The results obtained in the primary analysis should be quantitatively and qualitatively
confirmed using at least one alternative column involving a stationary phase of different polarity. The
quantitative results obtained should be within 20% of the primary analysis. Further quantitative
confirmation is required if the results differ by more than 20%, except when the MRL is set "at or about
the limit of determination" when a difference of up to 100% of the higher value may occur.

In choosing the alternative column material, consideration should be given to separating any
pesticidal or interfering compounds known to have retention times on the primary column identical to that
of the residue detected. The alternative column may be a packed column or, preferably, a capillary
column because of its higher separation power. Whilst the use of an alternative gas-chromatographic
column may not always give positive confirmation it will often quickly disprove a suspected identity. In
either case further confirmation is required to identify the residue.
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4.6.7 Use of selective detectors for gas chromatography

When pesticides containing several chemical elements are present, detectors showing
enhanced response to these elements may be used for confirmation. Detectors such as flame photometric
(sulphur, phosphorus and tin), alkali flame jonisation (phosphorus and nitrogen), Atomic emission,
Fourier-Transform Infra Red and coulometric/electrolytic conductivity (nitrogen, sulphur and halogens)
can give valuable additional information on residues. The sulphur/phosphorus response ratio obtained by
using a flame photometric detector can give useful information in the case of phosphorothioates.

4.6.8 High-performance liquid chromatography (HPLC)

HPLC can often be used advantageously for the confirmation of residues initially found by
other techniques and may be in certain circumstances the preferred quantitative technique. Post- or
precolumn derivatisation, the use of different detectors and/or the acquisition of spectra, are further
options available to the analyst, especially when heat-sensitivity or low volatility make the compound to be
analyzed less amenable to gas chromatography.

4.6.9 Thin-layer chromatography (TLC)

In some instances, confirmation of gaschromatographic findings is most conveniently achieved
by TLC. Identification is based on two criteria, Rf value and visualisation reaction. The quantitative
aspects of thin-layer chromatography are, however, limited. A further extension of this technique involves
the removal of the area on the plate corresponding to the Rf of the compound of interest followed by
elution from the layer material and further chemical or physical confirmatory analysis. A solution of the
standard pesticide should always be spotted on the plate alongside the sample extract to obviate any
problems of non-repeatability of Rf. Over-spotting of extract with standard pesticide can also give useful
information. The advantages of thin-layer chromatography are speed, low cost and applicability to heat
sensitive materials; disadvantages include (usually) lower sensitivity than instrumental chromatographic
detection techniques and frequent need for more efficient clean-up. In some countries problems may be
encountered when high humidity or temperature cause lack of repeatability.

4.6.10 Column fractionation

The order of elution from liquid chromatographic columns may help to verify the identity of a
compound. Thus an element of confirmation can be built-in to the extraction and clean-up procedure.

46.11 Derivatisation
This area of confirmation may be considered under three broad headings:
a. Chemical reactions

Small scale chemical reactions resulting in degradation, addition or condensation
products of pesticides, followed by re-examination of the products by chromatographic
techniques, have frequently been used. The reactions result in products possessing different
retention times and/or detector response from those of the parent compound. A sample of
standard pesticide should be treated alongside the suspected residue so that the results from
each may be directly compared. A fortified extract should also be included to prove that the
reaction has proceeded in the presence of sample material. Interference may occur where
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derivatives are detected by means of properties of the derivatising reagent. Chemical reactions
have the advantages of being fast and easy to carry out, but specialised reagents may need to
be purchased and/or purified. ' ’

b. Physical reactions

A useful technique is the photochemical alteration of a pesticide residue to give one or
more products with a reproducible chromatographic pattern. A sample of standard pesticide
and fortified extract should always be treated in a similar manner. Samples containing more
than one pesticide residue may give problems in the interpretation of results. In such cases
preseparation of specific residues may be carried out using TLC, HPLC or column
fractionation prior to reaction.

c. Other methods

Many pesticides are susceptible to degradation/transformation by enzymes. In contrast
to normal chemical reactions, these processes are very specific and generally consist of
oxidation, hydrolysis or de-alkylation. The products possess different chromatographic
characteristics from the parent pesticide and may be used for confirmatory purposes if
compared with reaction products using standard pesticides.

4.6.12 Mass spectrometry

Residue data obtained using mass spectrometry can represent the most definitive evidence
and, where suitable equipment is available, it is the confirmatory technique of choice. The technique can
also be used for residue screening purposes. Mass spectrometric analysis of residues is usually carried
out in conjunction with a chromatographic separation technique to provide retention time, ion mass/charge
ratio and ion abundance data simultaneously. The particular separation technique, the mass spectrometer,
the interface between them and the range of pesticides to be analyzed are usually interdependent and no
single combination is suitable for the analysis of all compounds. Quantitative transmission of labile
analytes through the chromatographic system and interface is subject to problems similar to those
experienced with other detectors.

- The most definitive confirmation of the presence of a residue is the acquisition of its
"complete" electron-impact ionisation mass spectrum (in practice generally from m/z50 to beyond the
molecular ion region). The relative abundances of ions in the spectrum and the absence of interfering ions
are important considerations in confirming identity. This mode of analysis is one of the least selective and
interference from contaminants introduced during the production or storage of extracts should be
scrupulously avoided. Most mass spectrometer data systems permit underlying interference signals
(caused by eg column bleed) to be removed by "background subtraction" but, whilst very useful, this can
sometimes produce misleading results.

Increased sensitivity can usually be achieved by means of limited mass range scanning or by
selected ion monitoring but the smaller the number of ions monitored (especially if these are of low mass),
the less definitive are the data produced. Additional confirmation of identity may be obtained (i) by the
use of an alternative chromatographic column; (ii) by the use of an alternative ionisation technique (e.g.
chemical ionisation); (iii) by monitoring further reaction products of selected ions by tandem mass
spectrometry; or (iv) by monitoring selected ions at increased mass resolution.

For quantification, the ions monitored should be those which are the most specific to the
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analyte, are subject to least interference and provide good signal-to-noise ratios. Mass-spectrometric
determinations should satisfy similar analytical quality control criteria to those applied to other systems.
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4.6.13 Spectral measurements

At present little use is made of infrared, Raman or nuclear magnetic resonance spectroscopy in
~ pesticide residue anmalysis. Instrumental techniques using multiple reflection cells, microcells,
. microprobes, laser light, Fourier Transformation etc. are being developed. These improve the quality of
spectra and enhance the sensitivity and may enlarge the application of these techniques as detection
methods for confirmation of compounds isolated by chromatographic techniques.

4.6.14 Bioanalytical techniques

Bioanalytical techniques involving inhibition of enzyme reactions, bio-assays using fungal
spores or immunological techniques may be used as an initial screening to determine whether a residue is
present before a sample is subjected to a more complex instrumental analysis. Immuno-assays can also be
used as a quantitative method complementary to chromatographic analysis.

4.7 The concept of Lower Practical Levels for the determination of Residues of
Pesticides (LPL)
4.7.1 The continuing availability of improved clean up systems and more sensitive and selective

detectors has enabled residue chemists to measure lower and lower residues. However, the measurement
of very low levels of residues may not be essential in some circumstances.

The residue chemist is frequently involved in measuring residues in samples in order to
establish or to monitor residue levels of chemicals present in/on commodities moving in international
trade. In these cases residue methods should be sufficiently sensitive to establish and monitor against the
MRL and to determine residues likely to be present in a food sample; they need not necessarily be so
sensitive as to be able to determine residues two or more order magnitude lower than the MRL. Methods
developed to measure residues at very low levels usually become very expensive and difficult to apply.
However, it may be acceptable to define a lower practical level to be determined (LPL) in any sample.
This would have the advantage of reducing the technical difficulty of obtaining the data and would also
reduce costs. The following proposals for LPLs in various samples could be useful in enabling the residue
chemist to devise suitable methods.

4.72 For registered active compounds with agreed MRLs, the LPL can be specified as a fraction of
the MRL. For analytical convenience this fraction will vary and could be as follows:

MRL (mg/kg) LPL (mg/kg)

5 or greater 0.5

05upto5 0.1 increasing to 0.5 for higher MRLs
0.05up t0 0.5 0.02 increasing to 0.1 for higher MRLs
less than 0.05 0.5xMRL

When the MRL is set at the limit of determination of the analytical method, the LPL will also
be at this level.
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4.8 Expression of results

For regulatory purposes, only confirmed data should be reported, expressed as defined by the
MRL. Null values should be reported as being less than an experimentally determined level, rather than
less than a level calculated by extrapolation. Results should not be corrected for recovery. Where positive
results derive from the analysis of several samples or duplicate measurements, the scientifically most
sound result should be evaluated and reported.

Where the results are of equal reliability, the arithmetic mean of the values obtained should be
reported. In general for regulatory purposes, results below 1 mg/kg should be rounded to one significant
figure, those from 1 to 10 mg/kg should be rounded to two significant figures and those exceeding 10
mg/kg should be rounded to the nearest whole number.
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SECTION 2.1

PORTION OF COMMODITIES TO WHICH CODEX MRLS APPLY AND -
‘ WHICH IS ANALYZED
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PORTION OF COMMODITIES TO WHICH CODEX MAXIMUM RESIDUE LIMITS APPLY
AND WHICH IS ANALYZED

INTRODUCTION

Codex Maximum Residue Limits are in most cases stated in terms of a specific whole raw
agricultural commodity as it moves in international trade. In some instances, a qualification is included
that describes the part of the raw agricultural commodity to which the maximum residue limit applies,
for example, almonds on a shell-free basis and beans without pods. In other instances, such
qualifications are not provided. Therefore, unless otherwise specified, the portion of the raw
agricultural commodity to which the MRL applies and which is to be prepared as the analytical sample
for the determination of pesticide residues is as described in the following table.

CLASSIFICATION OF COMMODITIES PORTION OF COMMODITY TO WHICH THE CODEX
: MRL APPLIES (AND WHICH IS ANALYZED)

GROUP 1 - ROOT AND TUBER VEGETABLES

Root and tuber vegetables are starchy foods
derived from the enlarged solid roots, tubers,
corms or thizomes, mostly subterranean, of
various species of plants. The entire vegetable
may be consumed.

Root and Tuber vegetables: Whole commodity after removing tops. Wash the

roots or tubers in cold running water, brushing
beets rutabagas gently with a soft brush to remove loose soil and
carrots sugar beets debris, if necessary, and then dab lightly with a
celeriac sweet potatoes clean tissue paper to dry. For the carrots, after
parsnips turnips drying, the tops are carefully cut off with a knife
potatoes yams by cutting through the bottom of the stem at the
radishes lowest point of attachment of the outer petioles. If

an annulus of root tissue is thereby severed from
hollow-crown roots, the material should be re-

combined with the roots.

GROUP 2 - BULB VEGETABLES
Bulb vegetables are pungent flavourful foods Remove adhering soil (e.g. by rinsing in running
derived from the fleshy scale bulbs, or growth water or by gentle brushing of the dry commodity)
buds of alliums of the lily family(Liliaceae). The
entire bulb may be consumed following removal
of the parchment like skin.
Bulb vegetables: Bulb/dry onions and garlic:

) ) Whole commodity after removal of roots and
garlic omons whatever parchment skin is easily detached.
leeks spring onions

Leeks and spring onions:
Whole vegetable after removal of roots and
adhering soil.

- — 204 —



a—F v 7 AR MR
24 %, 1 #—2000 F

FFX :

2—F v 7 ABKBEEEEL, 1B AL ORA. BEES TEBT 2 HEORMTOBRIER LA
ERORVERR L, BERREEEESEREND
DRMTOBERETHT BEERMIbNEZ L bbb, BRI Lo T, 5 LSRNV L
bbb, LEoT, HEROEENRRZVIEY ., MRL BZEA SN, BEREOREDTODIHTY

LCREND, FIZIEROBRNT —FY PR,

2.1
MRL 2B E N5 REDEH Y

BABRELRESEASh, 2T ShdRHOBS

7»abr$ﬁén5*m10%¢%@%ﬁm;urmﬁn%aénrméﬁo@%ovbao

- ]

%1 B—1RB X CHEER

RIS L OREREIL, B REEOEHO, X
AT DR -7 hE DR E o i, H
¥ RE. EERBENLBLNEF VT VE
DERTHD, TOBREEEZEBRTHZ LR

T& 5,

ﬁﬁlﬁﬁ%ﬁ%l

E—k VEINH

=V F 94

AT w7 VA =
DAt t=0vs Hh7

T AT Y AL E

FTFL vV

WO -MREEER

MEETRIX, SWEBHOBE. $3=U#
(Liliaceae) P X X & (allium) N AR (growth
bud) HHBOLNBELDODHBHEY BENRREM
ThbD, BEBEOK (parchment) %Y RV
%, BELERFEMTLIILETED,
BEEIE

A FFK
BEA<TRX

a—F vy 27 AMRLBZEHAEINS (XX aH
Sh3) R0

EERY BV BORREE, BELIHEY
BTNHATHRE L, LW TF U TELL
TFoTIEL B EIEH (debris) ZHELY BR
X, FOB, VETHONIFERT 1y ax
—R—FBIFLYTTENT, =YD
WL, B L7k, T4 7 THMUDIERDHE
MO BELRITOWADOEDIRITEEINT LT
EEEBEVEL T £ TDHILITE-T
Fu—2 57 (hollow-crown) R7> 5B
O (annulus) BOBEINZHEIE. BEHT
BATHRETH D,

(B2 ITHATT T B-RHEELL
TS TrF B LItk oT) MELETER
Y BR<

ﬁ%/%@?V*ﬁﬁiv:y:y:
BEERYBRE, #AXNB5#R (parchment skin)
FE_RCHEBICHR LERORBELHE,

- B EOEF<EE
BEIOAELEZLZRYBRVWEROBRS
%,

— 205 —



Section 2.1
Portion of Commodities to Which MRLs Apply

-28-

Codex Alimentarius
Volume 24, Part 1 - 2000

CLASSIFICATION OF COMMODITIES

PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

GROUP 3 - LEAFY VEGETABLES (EXCEPT BRASSICA VEGETABLES)

Leafy vegetables (except Group 4 vegetables) are
foods derived from the leaves of a wide variety of
edible plants including leafy parts of Group 1
vegetables. The entire leaf may be consumed.
Leafy vegetables of the brassica family are
grouped separately.

Leafy vegetables:

beet leaves radish leaves
corn salad spinach

endive sugar beet leaves
lettuce Swiss chard

Whole commodity after removal of obviously
decomposed or withered leaves.

GROUP 4 - BRASSICA (COLE) LEAFY VEGETABLES

Brassica (cole) leafy vegetables are foods derived
from the leafy parts, stems and immature
influorescenses of plants commonly known and
botanically classified as brassicas and also known
as cole vegetables. The entire vegetable may be
consumed.

Brassica leafy vegetables:

broccoli cauliflower
Brussels sprouts collards
cabbage kales

cabbage, Chinese kohlrabi
cabbage, red mustard greens

cabbage, Savoy

GROUP 5 - STEM VEGETABLES

Stem vegetables are foods derived from the edible
stems or shoots from a variety of plants.

Stem vegetables:
artichoke chicory (witloof)
celery rhubarb

Whole commodity after removal of obviously
decomposed or withered leaves. For cauliflower
and headed broccoli analyse Brussels -sprouts
flower head and stems discarding leaves; for
Brussels sprouts analyse "buttons" only.

Whole commodity after removal of obviously
decomposed or withered leaves.

Rhubarb and asparagus: stems only.

Celery and asparagus: remove adhering soil (e.g.,
by rinsing in running water or by gentle brushing
of the dry commodity).
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CLASSIFICATION OF COMMODITIES " PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

GROUP 6 - LEGUME VEGETABLES

Legume vegetables are derived from the dried or
succulent seeds and immature pods or leguminous
plants commonly known as beans and peas.
Succulent forms may be consumed as whole pods
or as the shelled product. Legume fodder is in

Group 18. ,

Legume vegetables: Whole commodity.
beans navy beans

broad beans runner beans

dwarf beans snap beans

French beans soybeans

green beans peas

kidney beans COW peas

Lima beans sugar peas

GROUP 7 - FRUITING VEGETABLES - EDIBLE PEEL

Fruiting vegetables - edible peel are derived from
the immature or mature fruits of various plants,
usually annual vines or bushes. The entire fruiting
vegetables may be consumed.

Fruiting vegetables - edible peel: Whole commodity after removal of stems.
cucumber pepper

egg plant summer squash

gherkin tomato

okra

GROUP 8 - FRUITING VEGETABLES - INEDIBLE PEEL

Fruiting vegetables - inedible peel are derived
from the immature or mature fruits of various
plants, usually annual vines or bushes. Edible
portion is protected by skin, peel or husk which is
removed or discarded before consumption.

Fruiting vegetables - inedible peel: Whole commodity after removal of stems.
cantaloupe squash

melon watermelon

pumpkin winter squash
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CLASSIFICATION OF COMMODITIES

GROUP 9 - CITRUS FRUITS

Citrus fruits are produced by trees of the rue
family and characterized by aromatic oily peels,

globular form, and interior segments of juice filled

vesicles. The fruit is fully exposed to pesticides
during the growing season. The fruit pulp may be
consumed in succulent form and as a beverage.
The entire fruit may be used for preserving.

Citrus fruits:

GROUP 10 - POME FRUITS

Pome fruits are produced by trees related to the
genus pyrus of the rose family (Rosaceae). They
are characterized by fleshy tissue surrounding a
core consisting of parchment like carpels
enclosing the seed. The entire fruit, excepting the
core, may be consumed in the succulent form or
after processing.

Pome fruits:

apple quince

pear

GROUP 11 - STONE FRUITS

Stone fruits are produced by trees related to the
genus prunus of the rose family (Rosaceae)
characterized by fleshy tissue surrounding a single
hard shelled seed. The entire fruit, except seed,
may be consumed in a succulent or processed
form.

Stone fruits:

apricots nectarines
cherries peaches
sour cherries plums

sweet cherries

PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

Whole commodity.

Whole commodity after removal of stems.

Whole commodity after removal of stems and
stones but the residue calculated and expressed on
the whole commodity without stem.
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CLASSIFICATION OF COMMODITIES PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

GROUP 12 - SMALL FRUITS AND BERRIES

Small fruits and berries are derived from a variety
of plants having fruit characterized by a high
surface-weight ratio. The entire fruit, often
including seed, may be consumed in a succulent or

processed form.

Small fruits and berries: Whole commodity after removal of caps and
stems. Currants: fruit with stems.

blackberries gooseberries

blueberries grapes

boysenberries loganberries

cranberries raspberries

currants strawberries

dewberries

GROUP 13 - ASSORTED FRUITS - EDIBLE PEEL

Assorted fruits - edible peel are derived from the
immature or mature fruits of a variety of plants,
usually shrubs or trees from tropical or subtropical
regions. The whole fruit may be consumed in a
succulent or processed form.

Assorted fruits - edible peel: Dates and olives: whole commodity after removal
| of stems and stones but residue calculated and
céates olives expressed on the whole fruit.
gs

Figs: Whole commodity.

GROUP 14 - ASSORTED FRUITS - INEDIBLE PEEL

Assorted fruits - inedible peel are derived from the
immature or mature fruits of different kinds of
plants, usually shrubs or trees from tropical or
subtropical regions. Edible portion is protected by
skin, peel or husk. Fruit may be consumedin a

fresh or processed form.

Assorted fruits - inedible peel: Whole commodity unless qualified.

avocados mangoes Pineapples: after removal of crown.

bananas papayas Avocado and mangoes: whole commodity after
guavas passion fruits removal of stone but calculated on whole fruit.
kiwi fruit pineapples

Bananas: after removal of crown tissues and
stalks.
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CLASSIFICATION OF COMMODITIES

GROUP 15 - CEREAL GRAINS

Cereal grains are derived from the clusters of
starchy seeds produced by a variety of plants
primarily of the grass family (Gramineae). Husks
are removed before consumption.

Cereal grains:

barley rye

maize sorghum
oats sweet corn
rice wheat

GROUP 16 - STALK AND STEM CROPS

Stalk and stem crops are various kinds of plants,
mostly of the grass family (Gramineae) cultivated
extensively as animal feed and for the production
of sugar. Stems and stalks used for animal feeds
are consumed as succulent forage, silage, or as
dried fodder or hay. Sugar crops are processed.

Stalk and stem crops:

barley fodder and maize fodder
straw sorghum fodder

grass fodders

GROUP 17 - LEGUME OILSEEDS

Legume oilseeds are mature seeds from legumes
cultivated for processing into edible vegetable oil
or for direct use as human food.

Legume oilseeds:

peanuts

GROUP 18 - LEGUME ANIMAL FEEDS

Legume animal feeds are various species of
legumes used for animal forage, grazing, fodder,
hay or silage with or without seed. Legume
animal feeds are consumed as succulent forage or
as dried fodder or hay.

Legume and animal feeds:

alfalfa fodder
bean fodder
clover fodder -

peanut fodder
pea fodder
soybean fodder

PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

Whole commodity.

Fresh corn and sweet corn: kernels plus cob

without husk.

Whole commodity.

Whole kernel after removal of shell.

Whole commodity.
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Section 2.1
Portion of Commodities to Which MRLs Apply

CLASSIFICATION OF COMMODITIES

GROUP 19 - TREE NUTS

Tree nuts are the seed of a variety of trees and
shrubs which are characterized by a hard inedible
shell enclosing an oil seed. The edible portion of
the nut is consumed in succulent, dried or
processed forms.

Tree nuts:

almonds macadamia nuts
chestnuts pecans

filberts walnuts

GROUP 20 - OILSEED

Oilseed consists of the seed from a variety of
plants used in the production of edible vegetable
oils. Some important vegetable oilseeds are by-
products of fibre or fruit crops.

Qilseed:
cottonseed safflowerseed
linseed sunflowerseed
rapeseed

GROUP 21 - TROPICAL SEEDS

Tropical seeds consist of the seed from several
tropical and semitropical trees and shrubs mostly
used in the production of beverages and
confections. Tropical seeds are consumed after
processing.

Tropical seeds:

cacao beans coffee beans

GROUP 22 - HERBS

Herbs consist of leaves, stems and roots from a
variety of herbaceous plants used in relatively
small amounts to flavour other foods. They are
consumed in succulent or dried forms as
components of other foods.

PORTION OF COMMODIT_Y TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

Whole commodity after removal of shell.
Chestnuts: whole in skin.

Whole commodity.

Whole commodity.
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Codex Alimentarius
Volume 24, Part 1 - 2000

CLASSIFICATION OF COMMODITIES
,Herbs:

GROUP 23 - SPICES

Spices consist of aromatic seeds, roots, fruits and
berries from a variety of plants used in relatively
small amount to flavour other foods. They are
consumed primarily in the dried form as
components of other foods.

Spices:

GROUP 24 - TEAS

Teas are derived from the leaves of several plants,
but principally Camellia sinensis. They-are used
in the preparation of infusions for consumption as
stimulating beverages. They are consumed as
extracts of the dried or processed product.

Teas:

GROUP 25 - MEATS

Meats are the muscular tissue, including adhering
fatty tissue from animal carcasses prepared for
wholesale distribution. The entire product may be
consumed.

Meats:

carcass meat (and carcass fat)
carcass meat of cattle

carcass meat of goats

carcass meat of horses
carcass meat of pigs

carcass meat of sheep

GROUP 26 - ANIMAL FATS
Animal fats are the rendered or extracted fat from

the fatty tissue of animals. The entire product may

be consumed.
Animal fats:

cattle fat
pig fat

sheep fat

of this Volume.

PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

Whole commodity.

Whole commodity.

Whole commodity.

Whole commodity. (For fat soluble pesticides a
portion of carcass fat is analyzed and MRLs apply

to carcass fat)1

Whole commodity.

For milk and milk products regarding fat soluble pesticides see Section 1

—218—



N—"TF Bk,
BBBR-FER ~

FEEHL, thORBICERE ST BDITH
RHDPBTHEAIND ., Ry REHOFVE

PRRRET, R, BE BIUBEENLRS,

IbiE, OBRBORS L LT, ECEE
SEETEREINS,

EIERL BREE,
FEoaaR—%

ZRX, W o0, 7-EL, EITh

A YT R R (Camellia sinensis) 76 %%

b, ZbiX, FIEME (stimulating) 8K

Bt LTERT 3 -00ORBEOERIZMHE

AEhsd, Zhbid, BRITLLONPMI
InREOHPK L LTERIN S,

#*: 6T E XN
B H-RA

AWIE. B0 7% (wholesale distribution)
DIZDWTML SN, BOBRED, f+3

L BEi e B O e BT h B, REA
EEERTHIENTE S, -
BH RAeEk, (EEEOCBREKICOVWTL, &0
o , , RERE O—EBr & 43FT L. DRI MRL %
B (B L UEDIER) wWRT5) Y
7 DER

YROER

7 DAER

TEDER

BV PDAER

5% 26 BE— Sl
EiEIL. B ORI RO E

IHH SN IETH 5, RESEEERT

B ENTED,

s | ' B2,

4 h8 - FhE
IR

0 B IURLBRIZOVWTIE., BREOBKICELTE, T0ED0E1Hi2B3RBOZL,
: ‘ — 219 —



Codex Alimentarius
Volume 24, Part 1 - 2000

-35-

Section 2.1
Portion of Commodities to Which MRLs Apply

CLASSIFICATION OF COMMODITIES

GROUP 27 - MEAT BYPRODUCTS

Meat byproducts are edible tissues and organs,
other than meat and animal fat, from slaughtered
animals as prepared for wholesale distribution.
Examples: liver, kidney, tongue, heart. The entire
product may be consumed.

Meat byproducts (such as liver, kidney, etc.):

cattle meat byproducts
goat meat byproducts
pig meat byproducts
sheep meat byproducts

GROUP 28 - MILKS

Milks are the mammary secretion of various
species of lactating herbivorous ruminant animals,
usually domesticated. The entire product may be
consumed.

Milks:?

GROUP 29 - MILK FATS
Milk fats are the rendered or extracted fats from
milk.

Milk fats:

GROUP 30 - POULTRY MEATS

Poultry meats are the muscular tissues including
adhering fat and skin from poultry carcasses as
prepared for wholesale distribution. The entire
product may be consumed.

Poultry Meats:

GROUP 31 - POULTRY FATS

Poultry fats are the rendered or extracted fats from
fatty tissues of poultry. The entire product may be
consumed.

" PORTION OF COMMODITY TO WHICH THE CODEX
MRL APPLIES (AND WHICH IS ANALYZED)

Whole commodity.

Whole commodity.

Whole commodity.

Whole commodity. (For fat soluble pesticides a
portion of carcase fat is analyzed and MRLs apply
to carcase fat).

2 For milk and milk products regarding fat soluble pesticides see Section 1 of this Volume.
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Section 2.1 -36- " Codex Alimentarius

Portion of Commodities to Which MRLs Apply Volume 24, Part 1 - 2000
CLASSIFICATION OF COMMODITIES PORTION OF COMMODITY TO WHICH THE CODEX

MRL APPLIES (AND WHICH IS ANALYZED)
Poultry fats: Whole commodity.

GROUP 32 - POULTRY BYPRODUCTS

Poultry byproducts are edible tissue and organs,
other than poultry meat and poultry fat from
slaughtered poultry.

Poultry byproducts: Whole commodity.

GROUP 33 - EGGS

Eggs are the fresh edible portion of the
reproductive body of several avian species. The
edible portion includes egg white and egg yolk
after removal of the shell. ‘

Eggs: Whole egg whites and yolks combined after
: removal of shells.
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CACIMISC 1 : Page 1 of 2

GENERAL PRINCIPLES FOR THE USE OF FOOD ADDITIVES 1
CAC/MISC 1-1972

1. All food additives, whether actually in use or being proposed for use, should have been or should be
subjected to appropriate toxicological testing and evaluation. This evaluation should take into account, among
other things, any cumulative, synergistic or potentiating effects of their use.

2. Only those food additives should be endorsed, which so far as can be judged on the evidence presently
available, present no hazard to the health of the consumer at the levels of use proposed.

3. All food additives should be kept under continuous observation and should be re-evaluated, whenever
necessary, in the light of changing conditions of use and new scientific information.

4, Food additives should at all times conform with an approved specification, e.g. the Specifications of
Identity and Purity recommended by the Codex Alimentarius Commission.

5. The use of food additives is justified only where they serve one or more of the purposes set out from
(a) to (d) and only where these purposes cannot be achieved by other means which are economically and
technologically practicable and do not present a hazard to the health of the consumer:

(a) to preserve the nutritional quality of the food; an intentional reduction in the nutritional
quality of a food would be justified in the circumstances dealt with in sub-paragraph (b) and
also in other circumstances where the food does not constitute a significant item in a normal
diet;

®) to provide necessary ingredients or constituents for foods manufactured for groups of
consumers having special dietary needs;

(© to enhance the keeping quality or stability of a food or to improve its organoleptic properties,
provided that this does not so change the nature, substance or quality of the food as to deceive
the consumer;

@ to provide aids in the manufacture, processing, preparation, treatment, packing, transport or
storage of food, provided that the additive is not used to disguise the effects of the use of
faulty raw materials or of undesirable (including unhygienic) practices or techniques during
the course of any of these activities.

6. Approval or temporary approval for the inclusion of a food additive in a advisory list or in a food
standard should;

(a) as far as possible be limited to specific foods for specific purposes and under specific
conditions;
(b) be at the lowest level of use necessary to achieve the desired effect;

! The General Principles for the Use of Food Additives were adopted by the Ninth Session of the Codex
Alimentarius Commission as an advisory text (para 295, ALINORM 72/35).
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CACIMISC 1

Page 2 of 2

©

as far as possible take into account any Acceptable Daily Intake, or equivalent assessment,
established for the food additive and the probable daily intake of it from all sources. Where
the food additive is to be used in foods eaten by special groups of consumers, account should
be taken of the probable daily intake of the food additive by consumers in those groups.
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METHODS OF ANALYSIS AND SAMPLING FOR
FRUITS JUICES AND RELATED PRODUCTS
CAC/MISC 7

The methods of analysis referred to hereunder apply, as appropriate, to the Codex Standards for Fruit Juices,
Concentrated Fruit Juices and Fruit Nectars preserved exclusively by Physical Means set forth in this publication.

L Taking of Sample and Expression of Results as m/m {(Type I Method)

According to the IFJU Method No. 1, 1968, Determination of relative density and the IFJU General Sheet,
1971, Conversion of analytical results from m/v (g/1, mg/l) to m/m (g/kg, mg/kg) and the reverse.

2. Test of Fermentability (Type I Method)

According to the IFJU Method No. 18, 1974, Fermentation Test. Results are expressed as "positive" or
"negative".

3 Determination of Apparent Viscosity (Type I Method)

According to the AOAC Method: Official Methods of Analysis of the AOAC, 14th Ed., 1984, Apparent
Viscosity (consistency) (6) - Official Final Action, 22.009, 22.010, 22.011. Results are expressed in seconds.

4. Determination of IL-Ascorbic Acid (Type II Method)

According to the method of AOAC: Official Methods of Analysis of the AOAC, 13th Ed., 1980; Vitamin C
(Ascorbic acid) - Official Final Action, Microfluorimetric method (13) 43.061 - 43.064. Results are expressed as mg
L-Ascorbic acid/kg.

5. Determination of Carbon Dioxide (Type II Method - temporarily endorsed)

According to the IFTU Method No. 42, 1966, Determination of carbon dioxide. Results are expressed as g
carbon dioxide/kg.

6. Determination of Essential Oils (Type I Method)

According to the IFJU Method No. 45A (1972). Results are expressed as ml essential oils/kg.

7. Determination of Ethanol (Type Il Method - to be endorsed)

According to the IFJU Method No. 53, 1983, Determination of alcohol (Ethyl alcchol) - enzymatic method.
Results are expressed as g ethanol/kg.

8. Determination of Honey

(To be elaborated).
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9. Determination of Minimum Content of Fruit Ingredient

(To be elaborated).

10.  Determination of Added Salt

According to the Codex General Method for Chloride, JAOAC, 58, 399-400, 1975 (Type II) or according to
the TFJU Method No. 37, 1968, Determination of chloride (potentiometric micro-method). The determination of
sodium is not necessary (Type III Method). Results are expressed as % m/m NaCl.

11, Determination of Soluble Solids (Type I Method)

According to the IFJU Method No. 8B, 1968, Estimation of soluble solids, indirect determination (see Official
Methods of Analysis of the ACAC, 1975, 22.019, 31.009 and 52.010). Results are expressed as % m/m sucrose ("°
Brix") with correction for temperature to the equivalent at 20 °C.

12, Determination of Sugars (Type I Method)

According to the IFJU Method No. 4, 1968, Determination of Sugar (Luft-Schoorl Method). Results are
expressed as % m/m.

13. Determination of Total Titrable Acids (Type I Method)

According to the IFJU Method No. 3, 1968, Determination of titrable acid (total acid). Results are expressed
as g anhydrous citric acid/kg.

14. Determination of Volatile Acids

According to the IFJU Method No. 5, 1968, Determination of volatile acids. Results are expressed as g acetic
acid/kg.

15. Determination of Water Capacity and Fill of Containers

According to the method published in the Almanac of the Canning, Freezing, Preserving Industries, 55th Ed.,
1970, pp. 131-132, E.E. Judge and Sons, Westminster MD (USA).!

16. Determination of Arsenic

According to one of the following methods:

- AOAC 13th Ed., 1980, Arsenic, Official Final Action: 25.012, 25.013 (Type 1 endorsed).

- AOAC 13th Ed., 1980, Arsenic, Official Final Action: 25.010, 25.011 (Type III endorsed).

- AOAC 13th Ed., 1980, Arsenic, Official Final Action: 25.A01-25.A05 (Type III).

1

Reproduced in ALINORM 71/23, Appendix V.
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17. Determination of Copper (Type II Method)

According to the IFJU Method No. 13, 1964, Determination of copper (Photometric Method). Results are
expressed as mg copper/kg. ‘

18. Determination of Iron (Type I Method)

According to the IFJU Method No. 15, 1964, Determination of iron (Photometric Method). The
determination shall be made after dry ashing as described in Section 5 - Remark (b). Results are expressed as mg
iron/kg.

19. Determination of Lead (To be endorsed)

According to the AOAC Method, Official Methods of Analysis, 13th Ed., 1980, Lead: 25.016-25.067 (Type
1) or ISO Method 6633 (Type III).

20. Determination of Mineral Impurities Insoluble in Hydrochloric Acid (Type I Method)

According to the AOAC method: Official Methods of Analysis of the AOAC, 13 Ed., 1980, Ash insoluble in
acid. Official Final Action: 30.008. The exact concentration of HCI to be used is not critical. Results are expressed as
mg mineral impurities insoluble in hydrochloric acid/kg.

21. Determination of Sulphur Dioxide (Type II Method)

According to the IFJU Method No. 7, 1968, Determination of total sulphur dioxide. Results are expressed as
mg SOy/kg.

22, Determination of Tin (Type I Method)

AOAC Method, 13th Ed., 1980, Tin: Atomic Absorption Method (28) - Interim Official First Action, 25.136-
25.183. Results are expressed as mg Sn/kg.

23, Determination of Zinc

- AOAC, 13th Ed., 1980, Zinc: AAS Method (31) Official Final Action: 25.150-25.153 (Type II Method,
endorsed).

- AOAC, 13th Ed., 1980, XIII - 1st Supplement 25.A03-25.A05 closed system digestion AA Method (Type
III Method, endorsed).
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mg Sn/kg THRARIND,

23. HESHDFE
— AOAC ¥ (85 13 JR. 1980) EESA : JRFWOEE (31) —ARXEMKHHE, 25.150—25.153 (FA 7
I #E—ARBEH) o \ ‘
— AOAC¥E (5513 K. 1980) XIII—&F—f+&k. 25.A03—25.A05 BMEARBRBRFRAE (#1471
B—EBEH),
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2522 Records © FAO

| 2.4-D |
Commodity (m% y | Svmbois ||Footnote

[Bariey [ os [ T | |
[Blackberries I o1l || | | l
[Citrus fruits | 2] L |

ess [ oosw] | |

[Maize L o0osfef | | |
Meat (from mammals other

than marine mammals) 0.05 (%)

[Milk products | 0050 ] | | ]
[Milks L oosfef [ | |
|Oats I o5 | | |
[Potato | o2f || || | |
IRaspberries, Red, Black ” 0.1 ” " || " H
[Rice L oos5ff | |
Rye | 05| || | | |
Sorghum _ | oos5ff || | |
Vaccinium berries, 0.1

including bearberry )

[Wheat | o5 | ]| |
! | 2-PHENYLPHENOL |
Commodity (m g?/é ) Symbols Footnote

(Citrus fruits I 10 [Po_| | |
|Pear I 25 |Po | | |
| ACEPHATE |
Commodity (m:";?k: ) Symbols Footnote

Alfalfa forage (green) 10 z:Sh '
Broceol | . |
ICabbages, Head ” 2 ” ” " ” ]
[Cattle fat I o) [ I ] |
[Cattle meat | o) I | | |
|Caulifiower I 2 | |
|Cotton seed | 2| | I
[Eges Lol L |
|Lettuce, Head L sI L |
[Milks | oaf J_ I |
P . |

— 235 —



|Pig meat | o] || | L

[Potato | |

[Poultry fats | ot I 1

[Pouttry meat Lot I

|Soya bean (dry) | o5 | | |

lSugar beet I o1f | | |

[Sugar beet leaves or tops || 100 L

[Tomato ' | 1| |

[Tree tomato I 05 | | | |

[ ALDICARB |

Commodity (m% ) Symbols Footnote

[Barley L ooz || || | |

Barley straw and fodder, 0.05

Dry :

Beans (dry) I 0.1 | | I l

IBrusseIs sprouts H 0.1 ” 1 ][ 1

[Citrus fruits | o2 | | |

lCoﬁ’ee beans 0.1 " " } ”

|Cotton seed. 0.1 " l “ ” |

[Cotton seed oil, Edible | oot ] T |

|Grapes I 0.2 " I ” ” |

|Maize ‘ ” 0.05 ” I " " |

[Maize fodder | o5 | | | |

|Maize forage ” 0.5 " " " ” I

oot Gom ety oot

[Milks L oofw] [ | |

|Onion, Bulb ” 0.1 " ” " ” ]

lPeanut ‘ l 0.02 " I[ ]l ” I

[Peanut oil, Edible L ootfw] [ | |

[Pecan ” 1 " ” ” ” l

[Potato oSl 1

[Sorghum “ 0.1 “ ” " ” '

Sorghum straw and fodder, 05

Dry

|Soya bean (dry) I 0020 || | | |

{Sugar beet ” 0.05 "(*) I ” ” l

lSugar beet leaves or tops " 1 “ l[ " l

|Sugar cane || 0.1] | | |

lSunﬂower seed '” 0.05 ||(*) I || H l
I ] !

LI
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o L |

|Sweet potato ” I
[Wheat | L oo2] || | ] |
Wheat straw and fodder, 0.05
Dry :
| ALDRIN AND DIELDRIN |
Commodity ‘ (:gg::’ ) Symbols || Footnote

' |§uib vegetabies ﬁ 0.05 ir ” 1' " J
|Cereal grains | 002f | | | |
Cirus frs oo [ | |
o o | |
Fruiting vegetables, 0.1
Cucurbits ]
ILeafy vegetables “ 0.05 ” " " ” | '
|Legume vegetables ” 0.05 ” " ‘ " " I
Meat (fro‘m mammals other 02 (fat)
than marine mammals)
[Milks [ ooo06] |F | |
Pome fruits L oos) | Ji |
Poultry meat | 02 Jft)| |
Pulses | o005 | || |
Root and tuber vegetables 0.1
l AMITRAZ

. MRL a

Commodity (me/ke) Symbols Footnote
[Cattle meat L oos) v | ~
[Cherries | o5 | I | |
[Cotton seed I o5 J I | |
|Cotton seed oil, Crude | 005| | | | |
[Cucumber | o5 I | |
Edible offal of cattle, pigs & 0.2 V
sheep
IMilks I ootfw| v | I
|0ranges, Sweet, Sour " 0.5 " " ” " I
[Peach I o5 J I | |
[Pig meat [ oos] v |
[Pome fruits I os5) I |
|Sheep meat I orj | v |
[Tomato I o5 | I | |
| ANILAZINE |

MRL |
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| [Gommodity

"Footnote l
|Barley L o2 [ ] I |
Barley straw and fodder, 10
Dry
Cattle meat [ oo™ [ | -|
[Cattle, Edible offal of || 0.02]0] || | |
[Celery I o || I | |
[Ezes L ooz || ] |
|Goat meat " 0.02 |K*) " " ” l
|Goat, Edible offal of [} 0.02 [i(%) | I | |
[Milks L ootfell |
lPouItry meat ” 0.02 "(*) ” " " l
[Poultry, Edible offal of || 002 ] | |
Tomato IL 10 " " " ” I
Wheat ” 0.1 ” IL H " !
Wheat straw and fodder, 10
Dry
| AZINPHOS-METHYL |
Commodity (m % ) Symbols Footnote
|Alfalfa fodder | o I | |
|Alfalfa forage (green) ” o “ " ” ” J
IAImond hulls 1, 5 “ ” ” ” J
[Almonds L oo5) | | | |
|Apple | 2| I | |
[Blueberries | 51 L L | |
[Broceoli I 1 |
[Cherries | 2 I | |
IClover hay or fodder [ 5 " ” " " w
|Cotton seed ]I 02) | | ” |
|Cranberry I o1 | | | |
[Cucumber | 02| | | | |
Fruits (except as otherwise ’
llisted)

Melons, except watermelon 0.2

[Nectarine I 2] I |

[Peach | 2] I | |

[Pear | 2] I | |

[Pecan o3 L I |

|Peppers, Sweet ” 1 " Jl ” " l
|

I o
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IPlums (including prunes) || 2| | l " | "
[Potato L oosfml || | |
[Soya bean (dry) Il 0050 | | I ]
|Sugar cane | | o2f || | | |
[Tomato L 0 0 |
Vegetables (except as 05
otherwise listed) :
Walnuts I o3f J_ I | |
[Watermelon | o2f | | | |
| AZOCYCLOTIN l
Commodity (m:,;?kl; ) §1271[1§1§_ Footnote
Giews s o T | |
Common bean (pods 0.2
and/or immature seeds) '
|[Cucumber | o5 L | |
[Egg plant I otfal |
|Gherkin | e !
|Grapes I 02] | | | N
Meat (from mammals other 0.2
than marine mammals) .
Melons, except watermelon 05 I
IMilk products | 005|[x | [v | |
[Milks I 005 fl [Iv | J
IPeppers, Sweet Il 05| | ( I I
[Strawberry | o5 ]l | ] |
[ BENALAXYL l
C . MRL
ommodity (me/ke ) Symbols Footnote
ICucumber " 0.051[ ” " ; " l
|Grapes | o2f J || | |
Hops, Dry | o2f J | ] ]
Melons, except watermelon 0.1
[Onion, Bulb ( o2] I | ] |
[Peppers, Sweet L oosf I |
[Potato L oo2fm] || | |
[Tomato | o5 J| [ | |
[ ‘ BENDIOCARB |
Comniodity (m Zj"é ) _Sxmgtllg___ | Footnote
| Bl — 1 T |




|Beetroot “ 0.05 "(*) “ I " l

Cattle fat | 0051 ] v | l

Cattle kidney ” O.ﬂl(*) " HV I R

|Cattle meat [l 0o5|m| v -

|Cattle, Edible offal of I 005| ] v |[Except kidney. ]

[Eges L 005w || | |

[Maize L oosjw| || | |

[Maize fodder [ oos[w] J

[Maize forage I 0.05 ||(%) | | I |

[Milks Il oosjm] |v | |

[Potato S |
[Pouttry fats oo™ || |

Poultry meat [ oos] [ I

[Pouttry Edble offalof || 005 || | l

lSugar beet H 0.05 "(*) | " ” I

|Sugar beet leaves or tops H 0.05 ”(*) | ” " ]

| BENOMYL |

Commodity (m :ﬁé ) Symbols Footnote

[See related compound(s) || J[ ” I |

l BENT%ONE

Commodity MRL Symbols Footnote

(mg/ke )

|Alfalfa forage (green) I 2] || I |

[Barley I o1f L | | |

[Beans (dry) | 0.05 ||(%) || I | |

|Broad bean (dry) ” 0.05 "(*) “ “ ” l

Common bean (pods 0.2

and/or immature seeds)

[Eggs L oosfm) || |

|Field pea (dry) I 1 |

|Garden pea (young pods) || 02] | | |

Lima bean (young pods 0.05

and/or immature beans)

[Linseed | o1j || | |

[Maize I o2 || | |

[Maize fodder ” 0.2 “ ” ” ”

Mest o el | 05 [

[Milks L o005l || |

[Oats |l ot ||

J
I | o I
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|Orion, Bulb | orf [ | |
Peant I |
[Potato | ofJ L I |
Rice T ol T ] |
Rye o |
|Sorghum | oty | | L |
[Soya bean (dry) [ oosfe] | |
Wheat o ] [ |
| BIFENTHRIN |
\\Commodity (m % ) SyMS_ , Footnote

oofo] | [mesragie
Barley straw and fodder, 05

Dry _ X ;

[Cattle fat JLos) I I | |
[Cattle Kidney [ ooswl_ || |
[Cattle liver i 0050 ] | || |
[Cattle meat L os| J | | _
(Catle ik S Y |
[Chicken eges L ootfe] || | |
[Chicken fat i 0.05 ||(*) || L | |
[Chicken meat I 0.05 ||(%) |{(fat) || | d
[Chicken, Edible offal of || 0.05 |[(¥) I | |
Grapefruit 0.05 ||(x) z::;i%eg-g;‘er::;k:peded o

[Hops, Dry a o || | | |
lLemon ” 0.05 "(*) " " “Residues may occur near this level. |
Maize 0.05 Ji(*) S::il::leg.g:en?;; k:(pe("ted ° |
[Maize fodder ” 0.2 " " ” " |
[Maize forage I 0.05 ||(*) | I | |
|Orange, Sweet JL 0.05 ”(*) ” " ”Residues may occur near this level. I
[Pear _ I o5 | || |
- ousfo| | e
[Strawberry I o |
Wheat | 05] JPo || | |
Wheat bran, Unprocessed 2 PoP

Wheat flour o2 [PoP

I =1 |




Wheat forage (whole plant) 0.2
Wheat straw and fodder, 05
Dry ’
Wheat wholemeal 0.5 PoP
| BIORESMETHRIN

. MRL
Commodity (me/ke ) Symbols Footnote
Wheat ]| 1 fPe || | |
Wheat bran, Unprocessed 5 PoP
Wheat flour 1 PoP
Wheat germ 3 PoP
Wheat wholemeal 1 PoP
| BITERTANOL |
Commodity (m:’f/é ) Symbols Footnote
|Apricot I I I
[Banana ]| os5) | | | |
[Bean forage (green) I o] || | I I
[Cherries | 2] I L | |
Common bean (pods 05
and/or immature seeds) |
Cucumber | o5 || | | |
Nectarine | L |
|Oat forage (green) Il ot | | I
|Oat straw and fodder, Dry || o1 | | i
|Oats i orjm] I | !
[Peach I i | |
[Peanut I orjm] | | |
[Peanut forage (green) | 20 || | | ]
IPlums (including prunes) | 2]l I |l | ]
Pome fruits I 2] | | |
IRye I ) |
Rye forage (green) 0.1 [|(*) :‘:Sh |
[Rye straw and fodder, Dry || 01| [ | |
Wheat | 01jem | | |

'Wheat straw and fodder,

ll

I
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bry L el |

I | ’ BROMIDE ION

Commodity (mfg'l;?k%g ) Symbols Footnate‘

|Avocado I sl |

Broad bean (green pods 500 '

and immature seeds) , |

[Broccoli | o0 | |

[Cabbages, Head Ir 100 || ” " ” |

|Celery | 30 | | | |

Goresl gaims Y ]

(Citrus fruits | o § I |

|Cucumber | foof | J| | |

Dates, Dried or dried & 100

candied

lDried fruits ]r 30 II ” " ”Except as otherwise listed. I

Dried grapes (=currants, 100

raisins and sultanas)

[Dried herbs L g00f | |

Figs, Dried or dried and 250 |

candied

Fruits (except as otherwise 20

listed)

Garden pea (young pods) 500 || | Il

[Lettuce, Head I ool | |l |

= I

|Peach, Dried I sof L I |

[Peppers, Sweet I 20 | I | |

[Prunes | 20) | || |

[Radish I 200 | | |

[Spices L0 ] || | H

|Squash. Summer ” 200 || ” ” H J

[Strawberry I o | |

[Tomato I Bl |

[Turnip greens [ 1000 | | |

D‘umip, Garden || 200 " " Wl ” l

|Wheat wholemeal | 50 | I 1 |

] BROMOPROPYLATE |
. MRL '

Commodity (me/ke ) Symbols Footnote

Givws I I

Common bean (pods ” "




land/or immature seeds) || 3l || | l |
[Cucumber o5l I Il | |
Grapes I 2 LI | |
Melons, except watermelon 05
IPlums (including prunes) || 2| | I ~
Pome fruis [ ]
Squash, Summer || 05 " ” " || ]
[Strawberry | 2l I L |
| ' BUPROFEZIN |
Commodity (m Z;?lé ) Symbols Footnote
[Cucumber | . |
[Tomato | I |
| CADUSAFOS |
Commodity (ng?lé ) Symbols. Footnote
[Banana oot || | |
[Potato oo L | |
| CAPTAN |
Commodity (m :g?/é ) Symbols Footnote
[Apple | 5] | T | |
[Blueberries ]I 20 | | —" |
[Peach | s L |
[Pear J ) T | |
[Strawberry | 20 T | |
[Tomato | s LT |
| CARBARYL |
Commodity (m:"flé ) Symbols Footnote
|Alfalfa forage (green) | 100][ || |t [l1999-2003 |
[Aople s J Jr_[resa0ms ]
|Apricot | 10 || T |[1999-2003 |
|Asparagus I o) [ T 1119992003 J
|Banana I 50 || T |[1999-2003 |
|Barley I 5| |Po |T  |[1999-2003 |
IBean forage (green) ” 100 H " ”T “1 999-2003 J
|Beetroot i 2] |t |1999-2003 ]
|Blackberries | 10 || | |1999-2003 |
Blueberries | JT  ]1999-2003 |
|

|
I

7]
I




|Cabbages, Head I s | |t [l1999-2003
|Carrot I 2 Jr  ]1999-2003
|Cattle meat | o2][ | T  ]1999-2003
[Cherries il 10 || T ]1999-2003
[Citrus fruits I 7 I Jr ]1999-2003

T
Clover 100 fresh ||1999-2003

, wt

oo mmature ace) ° T |rese-200s
|Cotton seed I il I It |l1e99-2003 |
|Cowpea (dry) I t I lT  [1999-2003 ]
|Cranberry I 70 | Jm ]1999-2003 |
|Cucumber i 3l I JT  ]1999-2003 |
Dewberries (including
boysenberry and 10 T 1999-2003
loganberry) ,
[Egg plant I 5 || |T  |[1999-2003
[Eges I o5 | I |1999-2003
|Goat meat I o2] | I |1999-2003 ]
|Grapes Il 5[ | Jr  ]1999-2008 |
Hay or fodder (dry) of 100 T 19 99_2063
grasses
Kiwifruit | 1o | T ]1999-2003
Leafy vegetables 0] || T ]1999-2003
Maize forage 100 :resh 1999-2003

wt
Melons, except watermelon 3 T 1999-2003
IMilk products I o1]m®] ]t |l1999-2003
Milks I o1]m]  JT  |l1999-2003
INectarine I 10 ]| it [1999-2003
Nuts (whole in shell) 10 T [|1999°2003: Exoopt peant, whole
|Oats | 5| JPo T |1999-2003 ]
|Okra 1 10 [ J[r  |1999-2003 |
[Olives I 10 || T ]1999-2003 |
lOIives, Processed ” 1 " " HT J[1999—2003 l
[Parsnip I 2] I v |1999-2003 |
Pea vines (green) 100 ‘ :-resh 1999-2003

wt

[

1l




|Peach | 10] || [t [1999-2003 |
[Peanut fodder i 100][ ] Jr  ]1999-2003 |
[Peanut, Whole | 2] | T [|1999-2003 |
|Pear | 5 ] Jr [1999-2003 ]
Peas (pods and :
succulent=immature seeds) 5 T 1999-2003
|Peppers , I 5] || Jm  ]1999-2003 | |
[Plums (including prunes) | 10 |[ | ]1999-2003 }
[Potato 02| | T  |[1999-2003 |
Poultry meat 05| | Jirv []1999-2003 ]
Poultry skin | 5| || JTv [1999-2003 |
 ||Pumpkins I 3 It [1999-2003 |

IRadish 1l 2| | Jt  ]1999-2003 ]
[Raspberries, Red, Black || o || |[r ]1999-2003 |
[Rice I 5] |[Po J[T  [|1999-2003 |
Rice, Husked 5| PP It |l1999-2003
IRve 1 5| flPo JIT  [l1999-2003 ]
|Sheep meat I 02 |l |1999-2003 |
|Sorghum i 10| |lPo | ]1999-2003 ]

T
Sorghum forage (green) 100 fresh (11999-2003

' wt

|Soya bean (dry) I 1] || 7 19992003

T
Soya bean forage (green) 100 fresh (11999-2003

wt
ISquash, Summer | 3] |L ”T [[1999-2003 |
|Strawberry | 70 I ] [1999-2003 |
|Sugar beet | o2 | ][t Jh999-2003 |
|Sugar beet leaves or tops || 100 | [T |1999-2003 |
|Swede | 2| || Jr  1999-2003 |
|Sweet corn (kernels) I 1] || |7 ]1999-2003 ]
[Tomato Il 5] || Jm  ]1999-2003 |
[Tree nuts i 1 |l T ]r999-2003 |
|Wheat | 5| |Po JT  [1999-2003 |
Wheat bran, Unprocessed 20 PoP iy 1999-2003
Wheat flour 02| [PPlr  |l1999-2003
Wheat wholemeal 2| PP T [1999-2003




L

T | ——

IRape seed

|Winter squash I ||1999-2003 |
| CARBENDAZIM ]
. MRL )
Commodity (me/ke ) Symbols Footnote
IAsparagus ] 0.1 "(*) " ” ISource of data: benomyl
|Avocado I 05 | I [[Source of data: benomy!
Ban 1 Po Source of data: benomyl,
ana carbendazim, thiophanate—methyi
gzley straw and fodder, 2 Source of data: benomyl
!Beans (dry) !! 2 !! !! ” ”Source of data: benomyl !
Broa!d bean (green pods 2 Source of data: thiophanate—methyl
and immature seeds)
IBrussels sprouts || 0.5 " H I[ ||Source of data: benomyl _ |
[Cattle meat | 0.1 [|(%) || I |[Source of data: benomyl B
Source of data: benomyl,
Celery 2 carbendazim
'Chicken fat ” 0.1 "(*) || ” ”Source of data: thiophanate—methyl ]
ICoﬁ’ee beans ” 0.1 "(*) ” ” ||Source of data: carbendazim |
Common bean (pods 2 Source of data: benomyl,
and/or immature seeds) carbendazim, thiophanate—methyi
Source of data: benomyl,
Cucumber . 0.5 carbendazim, thiophanate—methyl
lggg plant !L 05 “ “ ” ”Source of data: carbendazim |
: Source of data: benomyl,
Eggs 0.1 () thiophanate—methyl |
. Source of data: carbendazim,
Gherkin 2 thiophanate—methyl
[Hops, Dry “ 50 " ” ” |Eource of data: carbendazim
[Mango ” 2 " " || "Source of data: benomyl
Melons, except watermelon 2 Po Source of data: benomyl,
carbendazim
IMiIks IL 0.1 ”(*) " Jr ”Source of data: benomyl |
. Source of data: carbendazim,
Onion, Bulb 2 thiophanate—methyl
Peanut 0.1 lv) Source of _data: benomyl,
carbendazim |
Peanut fodder 5 i::;:: d:;i?ta: benomyl,
Source of data: benomyl,
Potato 8 Po carbendazim
Source of data: benomyl,
Poultry meat 0.1 () thiophanate—-methyl
0.1 "(*) IL j ”Source of data: carbendazim

" 1} L]
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||Rice straw and fodder, Dry ' 15 | l I Source’of data: benomyl,
carbendazim, thiophanate—methyl
|Sheep meat J 0.1 [|%) | I |Source of data: benomyl I
. lSoya bean (dry) l 0.2 | | I “Source of data: carbendazim

|Soya bean fodder | 0.1 |{6¥) || | |[Source of data: carbendazim I

ISquash, Summer ” 0.5 “ ” " |Source of data: benomyl

Sugar beet 01 | carbencisim, shophanate-methyl

[Swede | 0.1 [[%) ” " |\Source of data: carbendazim

|Sweet potato | | |  |[Source of data: benomyl

Taro I 01| ] ]|  ||Source of data: benomyl

[Tree nuts | 0.1 [|x) |l I [[Source of data: benomyl

\II)VrI';eat straw and fodder, 5 Source of data: benomyl

IWinter squash ” 0.5 ” " " “Source of data: benomyl

| CARBOFURAN

Commodity (mgfk; )| Svmbots | Footnote

[Alfalfa fodder | ol [ T I

|Alfalfa forage (green) I S50 (1 |l I

[Banana _ | oafmfl || |

[Carrot o5 || |

[Cattle fat 005 | | |

lCoﬁee beans | 1 " " ” |

[Ezg plant | o1jw] || | |

|Goat fat I 0.05 [|x) | Il [l |

[Horse fat I 0.05 [i(+) | I |l I

[Maize I o1fm| || | |

Maize fodder 5 ]:::Sh

horses, igs & shoep 005 |

[Milks L oosjm) || | |

[Oats | otjm| || | |

|Oilseed I ot | | |

[Onion, Bulb I orfm] L |

[Pig fat | | oo5|® ] || | |

[Potato | o1jwfl || | |

[Rice, Husked | o2 || || | |
|

|rSheep fat I 0.05 !!(*) | ]l |

i
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|Sorghum | otfem| | | |
lSoya bean (dry) Ir 0.2 " " ' ” , J| |
|[Sugar beet L oife] | |
ISugar beet leaves or tops Ir 0.2 " " |r || ]
[Sugar cane | orfeal Il |
[Sunflower seed | 0.1 [iex) || I 1 |
|Sweet corn (kernels) I 0.1 ||(¥) I I '
|Tomato If 0.1 I(*) J ||
[Wheat [ ol T | |
CHINOMETHIONAT |
C . MRL
ommodity (me/ke) Symbols Footnote
P\lmonds ” 0.1 ” ” " " J
|Apple | | o2] | J | l
[Avocado | or] | | | |
|Cereal grains | orfl | I | |
(Gitrus fruits o5 || || | |
[Cucumber Lot L [ | |
Currants, Black, Red, White 01 '
|[Gherkin | or]l I | |
[Gooseberry | ox] | ) | |
|Grapes I odf L I | |
[Macadamia nuts | 02| | | [ |
Meat (from mammals other '
than marine mammals) 005 (&)
Melons, except watermelon 0.1
[Milks [ ooife] [ | |
[Papaya I sl || |l | |
IPersimmon, Japanese ” 0.05 ” ” ” " I
[Strawberry I o2 || || | |
[Watermelon L oo2] | [ | |
| CHLORDANE |
Commodity (nfgﬂ;;\: ) Symbols. Footnote
[Aimonds oo [ T | |
Cotton seed oil, Crude J[ 0.05 ” J J[
Eges ooz | | |
[Fruits and vegetables I 002fx | | | |
[Hazelnuts L oo2 J || | JI

| L
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[Ljnseed oil, Crude ” 005 " “ ” I I
[aizs | oo [ | ] |
e o e sor | a5 | oo
s L _ooo2] JF T 1 |
|[Oats L oo | |
[Pecan L oo | ] |
[Pouttry meat [ os] o] | |
Rice, Polished Il 002] | | | |
[Rve L ooz | |
[Sorghum oo ] |
|Soya bean oil, Crude WL 0.05 ]r—lL ” [l ]
[Soya bean oil, Refined | ooz | I H
[Walnuts L oo2] I [ |
Wheat oo | ]
| CHLORFENVINPHOS ]
Commodity | (mZRk; ) Symbols Footnote

lBrusseIs sprouts —" 0.05 " 1| ” j ]
|Cabbages, Head | 005 | ‘ | | |
[Carrot | o4 I [ |
lCauI'rﬂower ” 0.1 " ” l ” ]
1 CHLORMEQUAT |
Commodity (m :’;?lé ) || Symbols Footnote

g:;ley straw and fodder, 50

[Oat straw and fodder, Dry ” 30 I| ” ” ” ]
|Oats I oy L I |
[Pear | sl L I |
[Rye I s oL | |
[Rye straw and fodder, DryTl 50 ” ]L WL IL l
|Wheat [ s L ]
-||Wheat straw and fodder,

Dry 50

| CHLOROTHALONIL |
Commodity (mZRlé ) Symbols Footnote

[Banana | o2) || | | |
[Barley |l ot) I I ] |
Barley straw and fodder, 20

Dry




lBeans (dry) v ” 02| | [ L

|
[Broccoli | sI L I | |
|Brussels sprouts “ o ” " lr " ]
|Cabbages, Head Ir 1 " " " " I
[Carrot | | 1 |
ICauliﬂower ' ” 1 ” ” " ” l
[Celery | o) I | |
ICeIery leaves ” 3 ” ” ” | '
]Cherries " 0.5 ” JI ]I ” v I
Common bean (pods 5
and/or immature seeds) ‘

|Cranberry | s 0

[Cucumber | sI 0

Currants, Black, Red, White 5

|Grapes o5 || || |

Melons, except watermelon 2

[Onion, Bulb | o5 || I | |

|Parsley I si_ 0 L |

[Peach | | o2) || || | |

[Peanut o005 ]| I | |

[Peppers, Sweet I 0 |

[Potato [ 02) | | l |

|Squash, Summer ” 5 “ ” I | l
‘ |Sugar beet - " 0.2 " | ” J

[Sugar beet leaves or tops ” 20 ” , : " l

Sweet corn (corn—on—the—

cob) - 0.01 ()

[Tomato | s L Ll

[Wheat Lo |

Wheat straw and fodder, 20 |

Dry

|Winter squash I 5] | |l i

{ CHLORPYRIFOS

Commodity (m kaé ) Symbols Footnote

|Apple | il | |

|Cabbages, Head | 005 | | I i

|Carrot I o5 | I | |

[Cattle meat , - 2| |(fat) v [ |

|Cauliflower I oosfmi I | |
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(Celery L oos]w] [ | |
[Chicken meat [ o1 J@o] | |
Chinese cabbage (type pe— i

tsai)

(Gitrus fruits | o |
Common bean (pods 0.2

and/or immature seeds) .

|Cotton seed 0.05 ||+ || I I |
[Cotton seed oil, Crude I 0050 | | | |
Dried grapes (=currants, 2

raisins and sultanas)

|Egg plant ” 0.2 " " ” ” ]
[Eses L oosffl || | |
[Grapes ]| 1 " " ” ” l
[Kale " 1 " " " ” l
[Kiwifruit | 2| L | |
|Lettuce, Head " 0.1 ” “ “ ” I
Milks | o0tfm| v | |
|Mushrooms ” 0.05 "(*) " " " I
|Onion, Bulb ” 0.05 "(*) " " Jl l
|Pear ]l 0.5 lf ” " " ]
[Peppers | o5 || | | |
[Potato [ oosf] T |
lRaspberries, Red, Black ” 0.2 " ” ” ” l
|Rice ” 0.1 " " ” " I
|Sheep meat | 02 |(fat) |V | |
[Sugar beet I 0.05 ||t) || | I |
ITomato ” 0.5 ” “ ” " J
ITurkey meat || 0.2 ” ”(fat) ”V “ l
[ CHLORPYRIFGS-METHYL ]
Commodity (m:,fk; ) Symbols Footnote

P\pple ” 0.5 " ” ” ” j
[Artichoke globe | o1y I i | |
|Cabbages, Head ” 0.1 JI ” lL H 1
ICattle fat ” 0.05 " " ” ” '
Cattle meat | 0.05 ”__” | I ]
[Cattle, Edible offalof || 005][ [ [ | |
[Chicken fat L oos] || | | |
IChicken meat ” 0.05 " " || " ]
[Chicken, Edible offal of || 005 | | | |
[ i i I !
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Chinese cabbage (type pe- 0.1
tsai)
Common bean (pods 0.1
and/or immature seeds)
|Date JLoos | | |
IEgg plant ' I[ﬁ 0.1 ” Jl ” ” I
|Ezes L oos] || | | |
|Grapes L o2f | | | |
[Lettuce. Head " 0.1 J[ " I I
[Milks [ oot | [
IMushrooms I 0.01 ||(*) || i |
|Oranges, Sweet, Sour ” 0.5 ” I " ] J
[Peach I o5 || || | ]
[Peppers I o5 || | |
[Radish | | orfl
[Rice | orf | |
[Sorghum I o Jpo | | |
Tea, Green, Black ]| 0.1 " " " ” J
Tomato || 0.5 ” ” | ” : l
[Wheat I 10]|_|Po i |
Wheat bran, Unprocessed 20 PoP
\Wheat flour i 2 |Po | I j
White bread 0.5 PoP
Wholemeal bread 2 " PoP
| CLOFENTEZINE |
C . MRL

ommodity (me/ke) Symbols Footnote
|Cattle meat I 0.05 ||(*) | I | |
[Cattle milk L ootfm| || |
[Cattle, Edible offal of | o] || | |
[Citrus fruits I o5 | || | |
ICucumber Jl 1 " ” " ” I
Currants, Black, Red, White 0.05
[Eges L 0osfm| || | |
|Grapes | 1 |
[Pome fruits o5 I I | |
[Poultry meat “ 0.05 "(*) ” " "
[Poultry, Edible offal of || 0050 ] | I

L] L2
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|Cotton seed oil, Edible

[ oeo | |

1 L} H
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[Stone fruits | o2f | I | |
|[Strawberry L2 T [ |
L CYCLOXYDIM |
|| Commodity (ngkfg ) Symbols. Footnote

[Beans (dry) I 2 I |
[Brassica vegetables I 20 ] Il |
[Carrot L o5 || I | |
Common bean (pods 1 |

and/or immature seeds)

Grapes o5 I I | |
|Leek g o2 T I |
ILettuce, Head i o2] | | [ |
|Lettuce, Leaf I 02) || | | I
Peas (pods and ,

succulent=immature seeds) 1

Peas, Shelled (succulent 9

seeds) ,

[Potato | 2 L I | l
[Rape seed I 2] I 0 l
[Soya bean (dry) | 2] I 4| |
[Strawberry o5 [ I 1 |
[Sugar beet L o2 || I | |
ISugar beet leaves or tops || 1 | Il | l
| CYFLUTHRIN |

Commodity (mZRkI; ) Symbols Footnote

[Apple o5 I I | J
|Cattle milk | oot JF Jv ] ]
[Cotton seed I 005 || | | |
[Maize L oos| | | |
IPeppers, Sweet “ 0.2 " ” " ” ' ]
[Rape seed L oos] J | | |
[Tomato L osf | | | |
] ~ CYHALOTHRIN l

Commodity (m :’fké ) Symbols Footnote

Cabbages, Head I 02} | | | |
Cotton seed | 002 | | i |
Cotton seedoil, Crude ||  002|® ) || | N

|



o2 ||

IPome fruits ” | I

[Potato L oo2jx| | l |

| CYHEXATIN |

Commodity il (m% ) Symbols Footnote

Apple I 2] | |

Citrus fruits I 2 1 | ]

Common bean (pods 0.2

and/or immature seeds) '

|Cucumber 0.5 ]l | l | |

[Ege plant o1f| | | i

|Gherkin il ]

|Grapes | 02] | | |

Meat (from mammals other 0.2 Vv

than marine mammals) )

Melons, except watermelon 05

IMilk products I 005|(x ] v | |

Milks I 005 | v | ]

Pear | 2l L | |

[Peppers, Sweet I 05( | I | |

|Strawberry I o5 | I | |

[Tomato | A |

| CYPERMETHRIN B

Commodity (m % ) Symbols Footnote

Alfalfa forage (green) 5 dry wt

[Barley I o5) J | |

[Beans, Shelled 1 0050 | | | |

Berries and other small 05

fruits ‘ ’

[Brassica vegetables It | I I

Cherries I |

|Citrus fruits | 2l |
| ICoffee beans “ 0.05 ] (%) “ ” ” I

Common bean (pods 05 '

and/or immature seeds) )

[Cucumber L o2 JIL T |

|Edible offal (mammalian) " 0.05 "(*) " lW ” J

[Egg plant l o2f | | |

[Eges L oosfe] [ !

1l

[

L
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|Kale ”

I
[Leek | o5 J | |
|Lettuce, Head | 2 | | |
[Maize L oosjmf || | |
Maize fodder 5 dry wt
Meat (from mammals other
than marine mammals) 02 (fat) ,V
[Milks Ji 005] [F v | ]
IMushrooms I 005+ ] | [ |
[Nectarine | 2] || | |
IOiIseed, except peanut l 0.2 ” ” ” ” |
[Onion, Bulb | orf L |
[Peach | 2] | |
[Peanut L o005l || | |
Peas (pods and
succulent=immature seeds) 0.05 ||(*)
[Peppers | o5 | | | |
IPlums (including prunes) | TR L |
Pome fruits ” 2 I ” ! " |
Poultry meat | 005]0 | | | |
Root and tuber vegetables 0.05 |i(%)
Sorghum straw and fodder, 5
Dry
[Soya bean (dry) I 0.05 ||(%) || I I |
[Spinach | 2] | |
Sweet corn (corn—on—the— 0.05 %)
cob)
|Tea, Green, Black ” 20 ” ” " ” I
[Tomato 1l o5/ | I | 1
[Vegetable oils, Edible I o5 | | I I
[Wheat | 02) | | I |
Wheat straw and fodder, 5
Dry ,
| CYROMAZINE |
Commodity (m% ) Symbols Footnote
[Celery | sl L | |
|Cucumber Il 02| | | | I
[Eges | 02y [ v | |
| | o I |
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ILettuce, Head “ 5 " " " "

Melons, except watermelon 0.2 " ”

[Milks T ootfe] v |
[Mushrooms | EH Il | IR
[Peppers I 1 | I |
|[Poultry meat I 0.05 ||() || v I B
|Sheep meat I 0.05 ||(*) " v - I I
[Tomato | os5] I | |
1 DDT i

Commodity (,5;;:: ) Symbols. Footnote

|Carrot | o2] || | |
ICereaI grains “ 0.1 ” I ”

[Eges I oxf ]

Meat (from mammals other

than marine mammals) 5 (fat) | T

Milks | oo2] JF || |

| | DELTAMETHRIN |

Commodity ‘ y mzﬁk; ) Symbols Footnote

[Artichoke globe L oos J | |

LBanana || 0.05 ] H ” II .

[Beans (dry) |l 1] |Po | |

!Brassica vegetables ” 0.2 " " H "

Bulb vegetables, except ; 0.1

fennel, bulb )

[Cacao beans | oosf | | | |
[Cereal grains - 1 |IPo |i I |
|Coffee beans 2 JPo | I |
[Edible offal (mammalian) I 005] | J[V I |
[Eges L ootfm] || | |
lField pea (dry) ” 1 " "P° | Jl '
[Fig L ool | | |
f;::'zlgjc‘;iﬁ?tt:bles other 0.2 Except mushrooms. |

Fruiting vegetables, 0.2

Cucurbits )

Grapes " 0.05 ” ” " “

Hops, Dry | 5] | I |

[Kiwifruit L oeosf J ]

|Leafy vegetables L os) | I




Legume animal feeds ” 05 ” ” lldry Wt” :
|Legume vegetables | 01 | I | l
Lentil (dry) I 1 JPe T l
Mandarins | L oos] || | | |
::I‘eat (fro_m mammals other 05 (fat) IV

an marine mammals)
Mglons, except watermelon 0.01 |l(%)
[Milks I 002 JF v ] |
IMushrooms | 0.01 [(») || I | |
|Oilseed | oty | |
|Oilseed, except peanut I 01| | " | I
[Olives | oA T |
|Oranges, Sweet, Sour I 005] | | I |
[Peanut L ootfe I | |
[Pineapple | ootfe] ] |
[Pome fruits | ot | | |
[Poultry meat L ootje] | | |
[Poultry, Edible offal of || 0.01]® ] | | |
Root and tuber vegetables 0.01
[Stone fruits [ oos] 1T 1T 1 |
Straw and fodder (dry) of 05
cereal grains '
[Strawberry L oos) L |
ITea, Green, Black ” 10 “ “ ” " l
[Tree tomato H 0.02 ” || ” ” ]
Wheat bran, Unprocessed 5 PoP
Whéat flour 0.2 PoP
Wheat wholemeal 1 PoP

l

DEMETON-S-METHYL

Commodity

MRL
(mg/kg )

Symbols

Footnote

See related compound(s) ||

|

L

|

|

DEMETON-S-METHYLSULPHON

Commodity

MRL
(mg/kg )

Symbols

Footnote

See related compound(s) ||

|

DIAZINON
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T

Commodity (mZRklé ) M Footnote

| |Almond hulls I 5| I I |
[Almonds | oo5] J | | |
]Blackberries L 0.1 ” I | f
]Boysenberry ” 0.1 “ " | t
[Broccoli I os5] | | | '
Cabbages, Head I 2 I |
|Cantaloupe I 02] || | | |
Carot s | | ]
[Cherries | 1 |
[Chicken eges I 002[w] | | |
[Chicken meat | 0.02 |i() || I | |
[Chicken, Edible offal of | 002 ] | I |
Chinese cabbage (type pe—
tsai) 0.05
Common bean (pods 0.2
and/or immature seeds) )
|Cucumber I orf I | | l
Currants, Black, Red, White

0.2

~ ||Garden pea, Shelled B o2y || | | |
|Hops, Dry | o5 | | |
ao o ] |
[Kiwifruit I o2) || | | |
[Kohirabi I o2] J| || | |
|Lettuce, Head | o5) J || | |
|Lettuce, Leaf I o5 | | |
[Maize L oo2fm} || | |
Maizs forage o [ |
Meat of cattle, pigs & 0.7 (fat) IV
sheep ’
[Milks [ oo JF v |
|Onion, Bulb ” 0-0a| , ” “ " ]
[Peach I o2] J I | |
IPeppers, Sweet || 0.057 " ” ! | '
[Pineapple | ot I | | |
IPlums (including prunes) || 1] I | |
[Pome fufs el | ] ]
[Potato [ oot T B
Prunes 2 | |
l | Wm0 | |



o1] |

| |Radish " ” " ” I
[Raspberries, Red, Black ” 0.2]] " ” ” l
|Spinach | o5) || | | |
[Spring onion I o |
|Squash, Summer | 0.05| | | | |
[Strawberry Il of) || I | |
[Sugar beet oI 1| |
‘ISugar beet leaves or tops ” 5 " ” " ” I
f;\;)e)et corn (corn—on-the— 0.02

[Tomato L o5 || [ | |
Wainuts oo @ || |
| DICHLOFLUANID |
Commodity (m ZR/; ) Symbols Footnote )

[Apple | s T | |
[Barley | o1 I | |
IBIackberries ” 10 " " " “ l
[Cherries I 2] L |
Common bean (pods 9

and/or immature seeds)

|Gucumber “ o " ” " ” I
Currants, Black, Red, White 15 }

|Eeg plant I L I |
}Gooseberry ” 7 ” ” ” “ | ]
|Grapes I 5 L |
lLettuce. Head “ 10 ” “ ” ” I
[Oats o | |
[Onion, Bulb | o1) || | | |
lPeach ” o ” " ” ” l
[Pear ” 9 ” ” ” ” j
IPeppers I 20 1L | |
[Potato C_ o I |
|Raspberries, Red, Black H 15 ” ” u ” l
Rye g ot |
LStrawberry ” 10 ” ” J[ JI l
[Tomato I 2 | |
Wheat I | |
Wheat straw and fodder, 05 ~

Dry '
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DICHLORVOS

Commodity (me/ke ) Symbols Footnote ‘

Cereal grains 5 Il (PO), |
Meat (from mammals other |

than marine mammals) 0.05 %) |

Milks I 0.02 ][0 | ; I

[Mushrooms ! 05 | |

IPoultry meat ” 0.05 || H J| "

[Wheat bran, Unprocessed || o] || | I |
[Wheat flour I 1| |
[Wheat germ | o] [ I ] |
[Wheat wholemeal JI 2 || ” ]f " I
| DICLORAN |
Commodity (m:’fk; ) Symbols Footnote

Carrot | 0] JPo || | |
|Grapes | 10 [P0 || |

|Lettuce, Head ” 10 " n | J

[Onion, Bulb Il 0] |[PPo | |
|Peach IR 15] |Po | I I
IPlums (including prunes) || 10] JPo | I |
|Strawberry | o] || | | B
[Tomato | o5 || | | |
| __ DICOFOL |
Commodity (m:,fké ) Symbols Footnote

|Beans (dry) | 0.1 ] I l |

[Cattle meat il 3] ) || |

[Cattle, Edible offal of || 1 | l
[Cherries | sIC L I |l |
|Gitrus fruits L s)L [ I | |
Common bean (pods 9

and/or immature seeds)

|Cotton seed | o1 | ” I |
|Cotton seed oil, Crude “ 0.5 " Ir ” ” ]
[Cotton seed oil, Edible || o5 I I |
[Cucumber I o5 | || | |
[Eges Joos] J |
Grapes i 5 I I I
Hops, Dry TL 50 ’ " ” J
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TS | S ; TS ) T | TSR | —— ——

Melons, except watermelon 0.2

[Milks ‘ | o1 JF_| |
]Peach : —“ 5 " l ' ] 1
[Pecan jl 0.01 ||6#) || | " ]
[Poppers || 1/ |
|Plums (including prunes) || I |

[Poultry meat | 01 |at) | I

[Poultry, Edible offal of | 005 |

[Prunes | s I L

|Squash, Summer I ] |

|Tea, Green, Black ]L 50 " ” " ”

[Tomato I 1

Walnuts L ootf| |

l ’ - DIFLUBENZURON

Commodity o % s | svmbots  |Footnote

|Apple ' ]l 1] ” | J[ |
lBrussels sprouts ” 1 l[_—”_ " ]l I
|Cabbages, Head ] 1 |L ” ” 7[ l
[Citrus fruits il |
|Cotton seed 02] | | I |
[Edible offal (mammalian) || 005 |® ][ || | |
[Eges ool | |
ot o ot | o o

[Milks L oos|w] |
IMushrooms “ 0.1 ” " ” ” I
IPear ” 1 ” " ” ” |
Elums (including prunes) |L 1| " ” I
[Poultry meat | 0.05 (%) | | I |
[Soya bean (dry) IL 0.1 “ “ ]L " ,
|Tomato “ 1 " ” ” IL I
| DIMETHIPIN |
Commodity (mgfk; ) | Sympois  |Footnote

lCotton seed ” 0.5 " ” ]l " !
lCotton seed oil, Crude ” 0.1 " " “ ” l
[Cotton seed oil, Edible || 002] | | | |
[Edible offal (mammalian) || 002]® | [ | |
[Eges | o0o2f ] || | |
. I [ I !
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Linseed oo ||| |
tl\:eat (frqm mammals other 0.02 [i#)

lithan marine mammals)

Milks | oo2f | || | |
Potato | 005 [(*) " ” | ” ]
[Poultry meat ” 0.02 ”<*) ” " ” ]
[Poultry, Edible offal of || oozl | I
IRape seed ” 0.1 " [ ” ” l
@unﬂower seed ” 05 " " " " ]
|Sunﬂower seed oil, Crude ” 0.1 ” ” " " ]
[Sunflower seed oil, Edible || 00zfm] I |
: I DIMETHOATE |
Oommodity (m :’fké ) Sxmbgl.g Footnote

[Apple | |
[Banana I P T |
[Beetroot I 02| | | |

|Brussels sprouts |r 2 ” l " "

|Cabbages, Head | 2] | | | l
[Carrot n - |
(Celery n I |
[Cherries | 2| | | | |
[Citrus fruits ” 2 IL “ " ” ]
Gurrant, Biack Y |
lGrapes Il 1 ” " " " ]
[Flops, Dry I s | |
Kale oSl | |
u_ettuce, Head ” Z]L " ” ” I
[Olive oil, Refined [ oosfell |
[OIives ” 1 ” " ” ” 7 l
|Olives, Processed I 0.05 Ji() || I I |
[Onion, Bulb I o2] || || | |
|Peach “ 2“ ” ]r ” ‘ J
IPear ” 1 ” ” ” ” I
Peas (pods and

succulent=immature seeds) 0.5

[Peppors I O JPe I ]
IPlums (including prunes) || 05] | | | |
[Potato —_oos] || |
[Spinach | Ll _|
I | Il Il | |




|Strawberry ”

I

i i i
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|

[Sugar beet L oos | | |
|Sugar beet leaves or tops | 1| i | |
[omato I 1
[Tumip, Garden H 0.5 " ” " ” I
|Witloof chicory (sprouts) ” 0.5 " ] ” ” ]
| | __DIPHENYLAMINE |
Commodity (m% s | Symbols |IFootnote
|Apple )| 5] [IPo || | |
[ DIQUAT |
Commodity (m Z/Rké ) Symbols Footnote
[Alfalfa fodder I 0] | I
Barley I 50| | |
lBeans (dry) ” 0.2 | | ] ]
lCIover ” 50 " ” ”
[Edible offal (mnammalian) || 0.05 ||(%) || | |
|Eggs L o005 |

~ ||Lentil (dry) ” 02| | | I
[Maize IEEE
o Gom remmat S| 005 o
Milks L oorfe] [ | |
Oats | 2 I ] |
|Peas (dry) | o2) || | I |
[Potato I oos) | | | |
|Poultry meat ” 0.05 ”(*) ” ” ” |
[Poultry, Edible offal of || 005 | ] | | |
[Rape seed ‘ ” 2 ” ” ” " I
[Rice o T I |
}Rice, Husked ” 1 " " " “ ]
[Rice, Polished I o2] | [ | |
LSorghum ” 2 lr ” “ ” I
|Soya bean (dry) I o2 | | | |
[Sunﬂower seed ” 1 “ “ IL ” l
[Vegetable oils, Crude I 005 ] I |
el I
!Wheat l 2 " " | " Jl ]
]Wheat bran, Unprocessed 4[ 5 H ” " Ji ]




Wheat flou L osl | |
[Wheat wholemeal | 2/l [ | | ]
| DISULFOTON |
Commodity (m kaé ) Symbols Footnote

Alfalfa fodder 5 ‘(:'tr)y

Bariey straw and fodder,

Dry : 3

[Cereal grains I 02| | Il |Except rice and maize. |
[Clover hay or fodder I 1wl | |l I |
[Coffee beans I o2 | | 1l |
[Forage crops (green) | 5] | I |[Except maize forage. |
[Maizs o I I | ]
[Maizs fodder | |
[Maizs forags L |
[Peanut ol ]
[Pecan o |
[Pinapple o 1 ]
[Potato | o5 || || | |
|Radish, Japanese ” 0.2 ” ” ” | ]
[Rice sl || |
[Sugar beet oz | | |
|Sugar beet leaves or tops ” 2 || ” JI , |[ |
Vegetables (except as 05 :

otherwise listed) '

| DITHIANON |
Commodity (m :Ifkl;r ) Symbols Footnote

Cheries I -

|Grapes | s L | |
[Hops, Dry L toof I | |
[Mandarin I s L L |
[Pome fruits | 5 | | |
|Shaddocks or pomelos || 3 | I I ]
| DITHIOCARBAMATES

Gommodity (m gfk; ) Symbols - | Footnote

lAImond hulls ” 20 ” Jr JI ||Source of data: maneb, ziram I
Almonds l 0.1 | | [[Source of data: maneb, ziram |
Asparagus || OU] ]r | JLSource of data: mancozeb l
Banana || : ZJ! ” " H§ource of data: mancozeb ]
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|Bar|ey , ” 1 " || " ”Source of data: mancozeb I
g:;ley straw and fodder, 25 Source of data: mancozéb, maneb
|Cabbages, Head | 50 | | [Source of data: maneb, mancozeb |
|Carrot | | I [Source of data: mancozeb |
lCherries ” 1 " l ” "Source of data: thiram l
[Cos lettuce i o) | | ||Source of data: maneb |
[Cranberry ” 5 " ” ” |§ource of data: mancozeb I
ICucumber ” 2 " ” " ”Source of data: maneb, mancozeb 1
Currants, Black, Red, White 10 Source of data: mancozeb, metiram
Edible offal (mammalian) IL 0.1 ” ” ” "Source of data: mancozeb, metiram ]
Eggs ' I[ 0.05 ||(*) ” " lSource of data: mancozeb |
lGarlic " 0.5 || ” ” ISource of data: mancozeb ]
G _ Source of data: mancozeb, metiram,
rapes 5 .

maneb, propineb
IHops, Dry “ 30 || ” 1[ |@)urce of data: metiram ]
IKaIe Tl 15 H |L W| ILSource of data: maneb, mancozeb l
lLeek ” 0.5 " IL “ ”Source of data: mancozeb ]
Lettuce, Head 10 Source of data: mancozeb, maneb,

metiram
[Maize fodder ] 2 IL jl ” "Source of data: mancozeb l
[Mandarins l o] ||| |[Source of data: mancozeb l
IMango ] 2 ” ” ] "Source of data: mancozeb I
th:‘zzt;f‘f;:ir:en:gnn::is;ther 0.05 ||(*) Source of data: mancozeb, metiram
Melons, except watermelon 05 Source of data: mancozeb, propineb
IMilks ” 0.05 ”(*) I[ IL “Source of data: mancozeb, metiram l
Onion, Bulb 05 Source of data: mancozeb, propineb
IOranges, Sweet, Sour |L 2 |L ]! || ”Source of data: mancozeb ]
IPapaya ‘L 5 " ]l ]L ”Source of data: mancozeb —I
[Peanut Ji orjm| | [[Source of data: mancozeb |
IPeanut fodder _ ” 9 ” ]| H |@urce of data: mancozeb ]
]Peppers, Sweet “ 1 ” ” ]L IEource of data: mancozeb, maneb l
[Plums (including prunes) ” 1 ” 1] “ HSource of data: thiram 1
Pome fruits 5 1?hc.)urce o_f data: ma.ncozeb, metiram,

iram, ziram, propineb

Source of data: mancozeb, maneb,
Potato 0.2 metiram
IPoultry meat B o1l | |l |[Source of data: mancozeb

| I

I
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IPoultry, Edible offal of | o1 || | [Source of data: mancozeb |
IPumpkins ” O.ZJL ” , ” “Source of data: mancozeb I
lSpring onion ” 10 ”__" ” jISource of data: maneb

|Squash, Summer I ] |Source of data: mancozeb

[Sugar beet I o5 | I ||Source of data: mancozeb, maneb
|Sugar beet leaves or tops I 20 | |l |[Source of data: mancozeb, maneb
(Szz\;)e)et corn (corn—on~the- 0.1 €)) |\Source of data: mancozeb
T Source of data: mancozeb, metiram,
omato 5 : .
maneb, propineb :
[Watermelon I 1 | | [[Source of data: maneb, mancozeb |
Wheat 1 Source of data: mancozeb, maneb,
metiram

Wheat straw and fodder, 25 Source of data: mancozeb, maneb,
Dry metiram
|Winter squash ” 0.1 || ” J] “Source of data: mancozeb l

DODINE |
Commodity (m % ) Symbols Footnote
|Apple I s 0 Ll |
[Cherries ' Il 2] I |
|Grapes | sIL 0 |l |
[Peach | s)L L |
[Pear I 50l I |
[Strawberry I s) L |l |
l ENDOSULFAN
C . MRL

ommodity | (me/ke) Symbols Footnote

Iélfalfa forage (green) ” 1 ” ” ” I[ I
Carrt ool | T |
Celery | |
(Gherries [ |
Gover o |
Common bean (pods 05
and/or immature seeds) :
[Cotton seed I il I |
ICotton seed oil, Crude “ 0.5 " ” ” ” I
Fruits (except as otherwise 9
listed)
|Garden pea (young pods) || 05( | I | |
[Kae |
|Lettuce, Head | il ]
[ 1 |l Il il |



lLettuce, Leaf

|

Meat (fro_m "marrnmals other 04 (fat)

than marine mammals)

Milks | oo0af |JF | B
[Onion, Bulb | o2f I | | ]
[Plums (including prunes) || IR | !
Pome fruits I 1 I | i
Potato L o2 J | |
[Rice | off | L | |
[Spinach i 2] LI |
[Sugar beet | orf J I | |
|Sugar beet leaves or tops || 1 | i | |
ISweet potato ” 0.2 || || " || I
lTea, Green, Black ” 30 || || ” || I
[Trefoil I g

Vegetables (except as 2

otherwise listed)

| ENDRIN

Commodity (”l’:— g"/’lf: ) Symbols Footnote

Fruiting vegetables,

Cucurbits 0.05

[Poultry meat i 0.1 [(fat) | | |
| ETHEPHON |
Commodity (m% ) Symbols Footnote

|Apple l s L |l |
[Barley I L |
Barley straw and fodder, 5

Dry

[Blueberries | 20f | I | |
[Cherries | o | |
|Chicken eggs I o2f]l [ | |
|Cotton seed I 2 | | |
Edible offal of cattle, goats, 0.2 [l

horses, pigs & sheep )

Figs, Dried or dried and 10

candied

Hazelnuts I o2) || || |

Meat of cattle, goats,

horses, pigs & sheep 0.1 ()

Milk of cattle, goats & 0.05 |lex)

sheep ’
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lPouItry- meat Il

ofJeol |

|
[Poultry, Edible offal of || o2l I |
[Rye | 1 |
lRye straw and fodder, Dry " ﬂl " " || } I
Walnuts I o5 || | | |
[Wheat | il |
Wheat straw and fodder,

5

Dry
[ ETHION |
Commodity (m kag ) Symbols Footnote
|Citrus fruits I sl L |
| ETHOPROPHOS |
Commodity (m% ) Symbols Footnote
[Banana L oo2ff | | |
[Beetroot | 002[® | | | |
|Cabbages, Head | 002 ] | | |
|Cucumber | 0.02 |i() || B | |
|Gherkin L o02fm) || | |
|Grapes L oo2fmf | |
[Lettuce, Head | 002 | | | |
Maize L eo2jmyi | |
Maize fodder | | 002w ] | |
Maize forage | 0.02 ||(x) | I I |
Melons, except watermelon 0.02 [[%)
[Onion, Bulb | [ ocoz2x] | | |
[Peanut L oo2f] | | |
|Peanut fodder | 0.02 | () || | | |
Peas (pods and \
succulent=immature seeds) 0.02 ||(*)
[Peppers L oo2fmll J | |
IPineapple | 0.02 |ie¥) || | I |
IPineapple fodder I 0.02 ||(*) || I Il I
IPineappIe forage I[ 0.02 ”(*) “ JL Ir l
[Potato | L oo2fmy | |
|Soya bean (dry) | 0.02 () || |r ” |
[Soya bean fodder Il 0.02 |i(%) || I - -
[Strawberry [ oo2]m| ] | B
[Sugar cane ” 0.02 J|(*) || | H l
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[Sugar cane fodder i | 0-02“(*) I | I |
|Sugar cane forage | oo02]m] | i |
[Sweet potato - oerw] ] |
Torets T ) |
[Turnip, Garden Il 0.02 i(%) || | | l
[ ETHOXYQUIN |
Commodity ; MRL Symbols Footnote
‘ (mg/kg )
[Pear L 3 [Po_ | | |
[ ETOFENPROX |
Commodity (m :Tk; ) Symbols Footnote
[Pome fruits ” 1 " 1I " ” |
[Potato [ oo | |
| FENAMPHOS |
Commodity (m % ) Symbols Footnote
[Banana o I | |
|Broccoli “ 0.05 H(*) |L " ” I
[Brussels sprouts i 005 | | | |
|Cabbages, Head I 0.05 |(x) || | | |
[Carrot o2 T | |
|Cauliflower I 0.05 |(¥) I " | |
|Coffee beans ” 0.1 " " ” ” l
|Coﬁee beans, Roasted ” 0.1 ” ]L ” " I
[Cotton seed \ 0.05 (¥ || | | |
 ||Grapes | o1] | | | |
Kiwifrat oo™ I |
Melons, except watermelon 0.05 |i(%)
|Oranges, Sweet, Sour | 0-51[ | | | |
Peanut _oosfol || |
IPineappIe “ 0-0511(*) ” |L ” l
[Potato o2 | | | |
|Soya bean (dry) I 0050 || | | |
[Sugar beet [ oosje] || |
LSweet potato IL 0.1 “ ” ” ” l
|Tomato IL 0.2 ” ” IL ]L l
| FENARIMOL |
Commodity (mgfk; ) | Symbols |Footnote
; i L !




lAppIe pomace, Dry

5 |

N

———u—.—i___.f————-——

[Artichoke globe L odl T 1

[Banana 1l o2f | | |

Cattle kidney I 002 | N

[Cattle liver ] 005( | | |

[Cattle meat L oo2fm] || |

Cherries B 1 |

Dried grapes (=currants, ' 0.2

raisins and sultanas) '

|Grapes , I o3| [ | | |

[Hops, Dry | 5] | | | |

Melons, except watermelon 0.05

[Peach l o5) | | I |

[Pecan L o02fm | | I |

Peppers, Sweet | o5 | | I |

[Pome fruits ] 03] | | | ‘ |

[Strawberry I ) | |

| FENBUCONAZOLE -

Commodity (m ZRk; ) Symbols Footnote |

[Banana L o005 | | |

Cherries B i |

[Cucumber | o2 | || |

|Grapes | I |

Melons, except watermelon 0.2

[Pecan I oosfil J| | |

[Pome fruits | otf | |
|Rye | otfl L | |

[Squash, Summer L oeosi | | |

|Sunflower seed | 005 | || | |

[Wheat I otf J | | ]

Wheat straw and fodder, 3

Dry

] FENBUTATIN OXIDE l

. MRL ‘

Commodity (me/ke) Symbols Footnote

|Almonds I o5 [ | | |

|Apple pomace, Dry I sof | || | |

[Banana I o || | |

[Cherries I o T
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Chicken meat |l 0.05 [|(*) | I I |
Chicken, Edible offal of || 005|® | | | |
Igtrus fruits ” 51[ ” jl ” l
LCitrus pulp, Dry ” 25 “ ” ” ” ]
ICucumber ” 0.5 " l[ " ” ‘ l
|[Edible offal (mammalian) || 02] | | | |
[Eggs ” 0.05 " I " ” I
|Grape pomace, Dry | oo | ] |
|Grapes _ l J |
st o s | o o '
[Milks | oosfmf ] | |
IPeach ” , 7 ” " “ ” I
[Pecan |[ 0.5 " || “ ” I
IPlums (including prunes) || 3 | I |
[Pome fruits | I s| I ] |
IPrunes | o) | L | |
[Raisins i 20 | I | |
lStrawberry “ 10—" " IL ” I
[Tomato I [N I | |
Wanrs Y |
| FENITROTHION |
Commodity (m% ) Symbols Footnote

IAppIe IL 0.5 " ” " " l
|Cabbages. Head 1[ 0.5 " " " " I
ICacao beans “ 0.1 ” IL ” ” l
|Cauliﬂower ” 0.1 “ IL ” WL l
|Cereal grains “ 10 ” ”P° " IL |
[Cherries ]l 0.5 ”___” " " I
ICitrus fruits IL 2 ” 1[ ” ” ]
E)ucumber “ 0.05 'K*) ” ” JL ]
[Egg plant “ 0.1 ” ” ” 1[ l
lGrapes ” 0.5 ” ” ” |L ]
u_eek ” 0.2 ” ” : “ ]L ]
h_ettuce, Head 1] 0.5 l[ ” ” ” J
e o ot o9 |00 o

[Milks ooz _
[Onion, Bulb L o005 ]| |
- S—— - — |
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[Pear | osl | |

Peas (pods and

succulent=immature seeds) 05

[Peppers I o] |

[Potato L oosfeo] [ ]

[Radish L o2 | I |

Rice bran, Unprocessed 20 PoP

Rice, Polished 1] PP

|§oya bean (dry) ” : 0.1 " " " ” ,

[Strawberry L osl L L

[Tea, Green, Black I 05| | I I

Tomato : || 0.5 “ " ” |

Wheat bran, Processed 2 PoP

Wheat bran, Unprocessed 20 PoP

Wheat flour 2 PoP

Wheat wholemeal , 3] PoP

White bread 0.2 PoP

B FENPROPATHRIN

Commodity (m % ) Symbo/s Footnote

[Cattle meat | 05| |t ]| |

[Cattle milk | o) JF I |

Cattle, Edible offal of | 0o5] I | I

[Cotton seed |l I |

[Cotton seed oil, Crude I 3 |l It I ]

[Egg plant | o2f | | IL |

[Eges oot | | I}

[Gherkin | o2) | [ | |

|Grapes | , s L I |

[Peppers, Sweet I 1IN |

[Pome fruits | sIC 0 1 |l |

[Pouttry meat | ooz [ | | |

[Poultry, Edible offal of || 0.01 0] || | |

[Tomato | i | i
|

| ' FENTHION
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Commodity (mgfklé ) Symbols | Footnote

Cherries _ I 2] | I |

[Citrus fruits | 2

Meat (from mammals other ' :

than marine mammals) 2 (Fat) IV

[Milks lL__oos] JF v |

Olive oil, Virgin Il 1 I |

|Olives _ | 1 |

[Rice, Husked | o0o5] | | [

| FENTIN

Commodity (m% ) Symbols Footnote

[Hops, Dry I o5 || || | |

[Potato | o) | [ | |

[Rice L otfw] [ |

[Sugar beet I o2 | | |

| FENVALERATE |

Commodity (m% ) Symbols Footnote

Alfalfa fodder | 20 dry wt

[Beans, Shelled I o1 | | i

Beans, except broad bean 1

and soya bean

Berries and other small 1

fruits

[Broccoli || 2| I | |

IBrussels sprouts || 2 ” " i[ ” |

Cabbages, Head I 3 |

|Caulifiower | 2] | [ ] |

|Celery I 2] I |

lCereaI grains . ” 2 “ ”Po ][ ” ]

|Cherries | 2] I | |

Chinese cabbage (type 1

pak—choi)

(Citrus fruits | 2| 4 |

[Cotton seed | o2) || | ] |

[Cotton seed oil, Crude ” 0.1 ” ” “ ” |

|Cotton seed oil, Edible || o1l T I | |

|Cucumber | o2) || || | |

Edible offal (mammalian) || ooz | | I |
Il il 1

Al




[Kale I of [ ] | |
[Kiwifruit I s LI | |
|Lettuce, Head | 2 |
Meat (fro.m mammals other 1 (fat)
than marine mammals)
Melons, except watermelon 0.2
[Milks I o] JF I | |
[Peach | sIC I I |
[Peanut, Whole | oI I [ B
Peas, Shelled (succulent 01
seeds) R
[Peppers, Sweet [ o5 || | 1L |
[Pome fruits 2l I | |
Root and tuber vegetables 0.05
|Soya bean (dry) or| || | | |
eqjash, Summer 05 ” 1 JI Il l
|Sunflower seed |[ o1 | I lr |
Sweet corn (corn—on—the— 0 '1
cob) ]
[Tomato Il i | l
[Tree nuts o2 0 L |
[Watermelon | | o5 I I | |
Wheat bran, Unprocessed 5 PoP
Wheat flour 0.2 PoP
Wheat wholemeal 2 PoP
[Winter squash | o5 || I | |
| FLUCYTHRINATE B
C . MRL

ommodity | (me/ke) Symbols Footnote
]Artichoke globe ” 05 || ” Ir " |
[Barley | 02| || § | |
Barley straw and fodder, 5
Dry ’
[Beans (dry) [ oosfeo]l | | |
[Cabbages, Head I o5 || [ | B
[Coffee beans ! 0.05 [|t%) || I |
[Cotton seed | ol I I | |
|Cotton seed oil, Crude ” 0.2 ” " Ir ” J
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Dried grapes (=currants, “

1N

u
|
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i
|

[Cotton seed oil, Edible || 02| || || | |
[Field pea (dry) L oosf] [ ] ‘l
[Flowerhead brassicas I 0.2 | | | | |
|Grapes | L ] |
[Hops, Dry I o) | | | |
IOat straw and fodder, Dry 1[ 5 ” " " ]l I
|Oats L o2 | [ |
Peach 1 os| ] |
Pome fruits | o5 || ] |
[Potato L oosfeoll ] |
[Radish, Japanese | oos]wm] ] | |
[Rape seed I 0.05 [0+ || | | |
[Sugar beet “ 0.05 ”(*) | " " ‘ 1
[Sugar beet leaves or tops || Z—IL ” I ” I
|Sweet corn (kernels) I 005]m ] I | |
[Tea, Green, Black l Z1 I I |
ITomato I 0.2 ” “ ” ]
Wheat T | |
Wheat straw and fodder, 5

Dry :

| FLUMETHRIN |
Oommodity (mgk; ) Symbols Footnote

’Cattle meat ]L 0.2 IL "(fat) ”V “ I
[Cattle milk R 005 [IF Jv ] |
B FLUSILAZOLE |
Commodity (m % ) Symbols Footnote

|Apricot I o5 J| || | |
[Banana oI I 1
[Barley oI I | |
Barley straw and fodder, 2

Dry

LCattle fat “ 0.01 “@‘) ]L " !L l
Cattle meat I oot]m | I I |
[Cattle milk [ oot || |
[Cattle, Edible offal of I 002 I |
]Chicken eggs || 0.01 ”(*) ” " —" I
|Chicken meat ” 0.01 ”(*) " | | |
[Chicken, Edible offalof || 0.01 || |




I | S | WO |

|raisins and sultanas) " |L__H Jl li J
|Grapes ’ | 0.5 || | IL ”7 ]
[Nectarine o L 1T |
[Peach | os | I |
[Pome fruits |l o2 I | |
|Rape seed , Jl 0.05 " " JI " —I
Rye o] | | il
Rye straw and fodder, Dry || 2| | | |
Sugar beet Ol 0.01 || || Jr i i
Wheat I ol [ || | |
- |Wheat straw and fodder, 9
Dry :
1 FOLPET l
Commodity (m% ) Symbols Footnote
[Cucumber _ I 2 v I
|Grapes | 2 J I
|Potato B 002|®] | |l ]
[Strawberry | 2o [ v I |
| . GLUFOSINATE-AMMONIUM J
Commodity (m ‘g"flé ) Symbols Footnote
IAsparagus H ‘ 0-05J|(*) H H H
[Banana |l o2 ] || |
| fBrz:tr;es and other small 0.1 Except currants.
[Broad bean (dry) I 2| | I L |
[Carrot L oosfm]| | | B
[Citrus fruts [ oal LI ]
lCommon bean (dry) ” 2 |l Ir “ ” ' J
o mmaturs noods) 005 | |
|Corn salad I 005 | I
Currants, Black, Red, White 05
|
[Kiwifruit [ oosfe] || |
[Maize o I I I
[Maize forage | o2 | |
|Onion, Bulb ” 0.05 L " ‘r ]l
|Peas (dry) 1l s I L |
[Pome fruits , J 0.0SJ () || |r ]

[Potato I osl 1]
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E!apef seed ; IL ’ ” I
[Rape seed oil, Crude IL 0.05 l[(*)]l I ” I
[Soya bean (d@ry) o I |
LStone fruits |L 0.05 "(*) I ]L |L ]
@ugar beet IL 0.05 IW " ” ]
|Sugar beet leaves or tops || 1] | I I |
: [Sunﬂower seed ‘ ” 51, ]l I 'L ‘ 1
|Sunflower seed oil, Crude ” 0.05 ]L(*) l | " |
I ‘ GLYPHOSATE
Commodity (mgfkl; ) Symbols | Footnote
[Barley ' 1' 20 ” ” " ” |
[Beans (dry) N 2] | L1 |
[Cattle meat Il o1fex | | L |
[Cattle milk L oife T |
Cattle, Edible offal of | 2] J I L ]
[Cotton seed I o] | 1 | 7
[Cotton seed oil, Crude Il 005 | | I il
[Cotton seed ol Edble | 005 ™| || | |
[Ezes Lol |
Hay or fodder (dry) of 50
grasses
[Kiwifrut o T J
[Maize I - | |
h\daize forage WL 1 ” 7’ “ “ j
[Oats D |
[Peas (dry) 1 s I |
[Pig meat o] | |
[Pig. Edible offal of 1 1IN L |
]Poultry meat ]L 0.1 ”(*) " “ ]L ]
IRape seed I o] | | i
[Rice o] [ |
LSorghum ” 20 ]l ” 'L TL ]
LSoya bean (dry) ” 201 1! ” ]I I
::::sl))ean (immature 0.2
[Soya bean fodder ” 200 || ]L “ IL j
ISoya bean forage (green) | o ”__” ]L ]L ]
Straw and fodder (dry) of 100
cereal grains
Sweet corn (corn—on-the- 0110+




|

|cob)

|

[Wheat | sl L L | |
|Wheat bran, Unprocessed || 20 | I I |
[Wheat flour I o5 | | ] |
[Wheat wholemeal I s|L | I | |
[ HEPTACHLOR |
Commodity (mEMZRL ) Symbols Footnote
[Cereal grains ” 0.02 " ” J[ || ]
|itrus fruits _ L oor] J | |
iéotton seed ii 0.02 H ii j[ | H i
[Eges L oos| | | | |
Meat (fro.m mammals other 0.2 (fat)
than marine mammals)
[Milks |___ooosf JF J | |
[Pineapple oo I |
[Poultry meat | 02| |(fat) || | I
Soya bean (immature 0.02
seeds) _
lSoya bean oil, Crude || 0.5 ” ” ” “ ]
|Soya bean oil, Refined ” 0.02 ” " ” || ]
| HEXACONAZOLE |
c . MRL ‘

qmmoa'lty (me/ke) Symbois Footnote
[Aopi o | |
[Banana o I |
|Coffee beans I 005 | | I |
|Grapes L orf L I | |
[Wheat | o |
Wheat straw and fodder, 05
Dry )
| HEXYTHIAZOX
Commodity (m :fk; ) Symbols Footnote
|Apple I o5 | | | |
|Cherries I L |
[Citrus fruits I o5 J | |
Common bean (pods 05
and/or immature seeds) :
(Cucumber T |
|Currant, Red, White I o2] | | I |
Grapes I ]




lPeach

dl

L
n

|
[Pear I 05| | | |
lPIums (including prunes) || 0.2 H ” " IL ]
[Strawberry | o5 | | | |
[Tomato | oif | | | |
[ HYDROGEN PHOSPHIDE ]
Commodity (m ka; ) Symbols Footnote
|Cacao beans I 001 |Po | | I
[Cereal grains (l 01] [Po | I |
|Dried fruits |l 001] JPo | L |
IDried vegetables | 001] [Po | I |
[Peanut oo JPe || 1
[Spioes oot Jpo || |
[Free nuts oot Jpo || |
| IMAZALIL |
Commodity (mgfkif ) Symbols Footnote
[Banana I 2| Po I |
(Citrus fruits | 5l JPo | | |
[Cucumber | o5 | | | |
[Gherkin | o5 | | | |
Melons, except watermelon 2 Po
Persimmon, Japanese ” 2“ ||Po || ” l
[Pome fruits | 5| [P0 | |
[Potato I 5] JPo || | |
|Raspberries. Red, Black ” 2 ” ” || ” l
[Strawberry | 2 L I |
Wheat L ool || | |
Wheat straw and fodder, 0.1
Dry
[ IPRODIONE J
Commodity (m% ) Symbols Footnote
|Almonds I o2) | I | |
[Barley I 2 LI |
[Beans (dry) | o]l | | | |
[Blackberries I o LI |
[Broccoli | 51 | | | |
[Carrot | 0] JPo || | l

l

I

(I
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|Gherries " 10 ”__" “ IL J
Common bean (pods 9 :
and/or immature seeds)
iCucumber |r 2 " J " —IF I
|Grapes 1 0] | | |
[Kiwifruit L s L
|Lettuce, Head | o ||| B il
|Lettuce, Leaf " 25 | " | [ J
[Onion, Bulb o2 || I | |
[Pesch o | | | — |
[Pome fruts u 50 JPo ]| J'
IRape seed | o5 || | l |
[Raspberries, Red, Black || o T I | |
|Rice, Husked ” 10 “ " Jl " ‘ l
|Strawberry I o | L |
|Sugar beet I o1fem| | I |
|Sunﬂower seed " 0.5 " " " " l
[Tomato |l J |
[Witloof chicory (sprouts) || 1 "__” | | l
| LINDANE |
Commodity (mgk; ) Symbols Footnote ~
|Apple L o5) | I | |
[Beans (dry) » H 1 ” [Po_|| | J
'|Brussels sprouts JI 0.5 " ” " " J
[Cabbage, Savoy |r 05 ” ” I[ " l
|Cabbages, Head |l os5| || | |
iCacao beans J| 1 ” Jl Jl ” !
[Carrot ” 0.2 H_T , IF:- " I
’Cauliﬂower Ir 05 J[ |r " II |
[Cereal grains Ir 0.5 J[ ”50 " " |
[Cherries o5 | || | |
fGocoa butter Ir 1 H lr " ” J
; ICocoa mass " 1 ” Il lf ” l
[Cranberry I IR |
|Currant, Red, White | o5 | | | |
[Ezes | oif ] JE | |
lEndive H 2 " lr H “
|Grapes o5 | [ | |
Kohlrabi I 1 |
Lettuce, Head ” 2 J ]r | |
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zﬁh:aetpof cattle, pigs & 9 I(fat) IV

[Milks L oot F v ] |
[Pear IL os] | l
Peas (pods and ’

succulent=immature seeds) 0.1

IPlums (including prunes) ]l 0.5 | WL WI | |
[Potato [ oosfm]_ | | l
[Poultry meat i 07] |(fat) JE | |
[Radish | 1 |
IRape seed ” 0.05 ”(*) " " 1[ ]
|Spinach I 2| L ] |
|Strawberry | 3 L T | |
[Sugar beet |l o1 || [ | |
|Sugar beet leaves or tops 1l o1 | [ I ]
[Tomato || 2| | |
I MALATHION |
Commodity (m kaé ) Symbols Footnote

[Apple | 2| I l
[Beans (dry) ” 8 | 7|P° ” " |
[Blackberries | 8 I | |
[Blueberries I o5) | ] |
[Brooool I| s L T ]
[Cabbages, Head IL 8 ” ” WL 1' | ]
[Cauliflower L o5 T ] l
[Celery I o I |
|Cereal grains | 8 JIPo ] | |
Chard I o5 || | ] |
[Cherries 1 e ] |
[Gitrus fruits J 4 L I ] |
Common bean (pods 9

and/or immature seeds)

[Dried fruits I 8| | I ] |
[Ezg plant L os[ 1 |
[Endive L N |
|Grapes | | |
[Kale I s T |
[Kohlrabi l| o5 | ] |
[Lentil (dry) | I |
( | A ]
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ILettucé, Head

s |

sl L

[Nuts (whole in shell)

S | S | T— ) — .

[Peach I 6] I I |

Pear | o5 || |

Peas (pods and ’

succulent=immature seeds) 05

|Peppers | 05 i | I

[Plumsv (including prunes) ” 6 " ” || ” |
[Raspberries, Red, Black ” 8 " I " || | |
Root and tuber vegetables 05 Except turnip, garden.

Rye bran, Unprocessed 20 PoP

Rye flour 2 PoP

Rye wholemeal 2 PoP

Soacn [ r
|Strawberry | i |
[Tomato | L L |
[Turnip, Garden L 3 L 0

Wheat bran, Unprocessed 20 PoP

Wheat flour 2 PoP

Wheat wholemeal 2 PoP

|

MALEIC HYDRAZIDE

MRL

Commodity (me/ke) Symbols Footnote

[Onion, Bulb | iC |
[Potato | sofl I | |
[ MANCOZEB

Commodity (m% ) Symbols Footnote

[See related compound(s) || NI I

| MECARBAM

Commodity (m Z;?k;) Symbols Footnote

[Cattle meat | 001 x| | |

|Cattle milk I oot I | I

|Cattle, Edible offal of

0.01 [ || !!

J

i
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lC'rtrus fruits : " 2 ” ” ” “ I
; METALAXYL |
Commodity (m y/é ) Symbols Footnote .
|Asparagus I 0.05 |i(¥) | L | |
Avocado ” 0.2 IL " ] }
Broccoli | 0.5 I I " ” I
 |[Brussels sprouts ] 02 | L I |
ICabbages,’Head k || 0.5 " 1| " IL |
Kjacao beans ” 0.2 " " ” " |
[Carrot L oosj) || | |
lCauliﬂower “ -~ 05 ” ” " " I
IC'ereaI grains ” } 0.05 "(*) " IL " l
[Citrus fruits " o " "P o “ " ]
|Cotton seed I 0.05 ||(¥) || I | |
|Cucumber N 05 J| ] | |
|Gherkin I o5) | | I |
[Grapes ] /| |
[Hops, Dry T | |
4|Lettuce, Head ” 21| " " “ I
Melons, except watermelon 0.2
[Onion, Bulb I 2| l
lPeanut _ ” 0.1 " ” “ J[ |
sPeeea;;)Shelled (succulent 0.05 ||(%)
[Poppers || | |
[Pome fruits jl 1 " ”P° “ ” l
[Potato L 00sfmf || | ]
[Raspberries, Red, Black f 0.2 IL ” “ IL ]
|Soya bean (dry) ” 0.05 ”(*) “ “ ” I
|Spinach “ 2 ” " " ” —I
|Squash, Summer | o2] | | I |
[Sugar beet T oos|w| | | |
[Sunﬂower seed | 0.05 [|(x) || ” 1[ I
ITomato ” 0.5 ” ” ]L ” l
[Watermelon ” 0.2 " ” ” ]L I
|Winter squash I 02 | I L |
| METHAMIDOPHOS |
Commodity (m;"fk; y || Symboss Footnote
, I i I !




|Alfalfa forage (green) l

2| |

”Based on treatment with acephate. J

|
I

|
I

[Brussels sprouts I I |
' Based on treatment with
Cabbages, Head 0.5 methamidophos or acephate.
Cattle fat B oot | | |
Cattle meat | I 001 [ | | I 3
. ’ Based on treatment with
Caulifiower 0.5 methamidophos or acephate. '
[Celery | 1 |
Including residues resulting from the
Cotton seed 0.1 use of acephate.
|Cucumber | oL L0 |
|Goat fat I 0.01 |+ | | | |
|Goat meat L ootfe] | | |
[Hops, Dry Jl sIC L Ll |
|Lettuce, Head I I |
[Milks L ootfe] || | |
[Peppers, Chili | A |
[Peppers, Sweet | 1/ |
Including residues resulting from the
Potato , 0.05 use of acephate.
[Rape seed | o) | | Il |
[Sheep fat | ootfef || | |
Sheep meat | ootfe] || | |
lSoya bean (dry) ]I 0.05 H ” ” ”Based on treatment with acephate. l
|Sugar beet | 005 | | 1 |
|Sugar beet leaves or tops | i I |
lTree tomato || 0.01 [[(%) " ” "Based on treatment with acephate. J
[Watermelon | os5] | I | |
| METHIDATHION |
Commodity (mZRIé ) Symbols Footnote.
|Alfalfa forage (green) | 0] | | | |
|Aimonds | 0.05 [|(%) || | I |
|Apple l| os] | ] |
[Artichoke globe IEE |
[Beans (dry) ” 0.1} Jr | " |
|Cabbages, Head [ 0.1 I | L l
[Cattle fat I oo2fm | | B
|Cherries | o2] J | | B
Cotton seed | | |
| Il 1 I I |
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|Cotton seed oil, Crude || 2 L " |
pucumber “ 005—" ” [L ”
Edible offal of cattle, pigs & 0.02 %) _
sheep .
Egas [ ooz|®| | 1| |
Goat fat I 0.02 [i¥) | LI |
|Goat meat “ 0.02 l(*) " ] " ]
Goat, Edible offal of || 002 | | |
@rapefruit 1[ Z]I ” ]l IL ]
[Grapes jl 1 ” ]l 1] " |
[Hops, Dry | sl || | |
Ll.emons and limes ” ﬂl ” IL ” ]
[Macadamia nuts Ji 0.01 (%) | i J l
Maize o 1 |
Wandarins |L 9 ” ” IL “ I
Meat of cattle, pigs
She:p ttle, pigs & 0.02 ||(%)
[Milks [ o001 Ll _
[Nectarine IL 0.2 || ” ” ” |
[Olive oil, Virgin | 2 LI |
[Olives I 1 |
[onion, Bulb Lot T |
|Oranges, Sweet, Sour ” 2 " ” ” IL '
|Peach ” 0.2 ” ” WL IL l
[Poar | R I | |
IPeas (dry) | o1 || | L |
Peas (pods and
succulent=immature seeds) 0.1
lPecan jl 0.05 H(*) ” TI ” ]
IPig fat _oow] | | |
]Pineapple |L 0.05 " ” IL ]l l
[Plums (including prunes) ” 02] | I[ " |
[Potato L oofw] [ | ]
[Poultry fats ooz || |
[Poultry meat [ oozfw] | 1
Pouttry, Edible offal of || 002]® ][ || | |
[Radish [ oos|™] [ | |
IRape seed || 0.1 " IL I " l
lSafﬂower seed ]L 0.1 ” ] “ 1' |
———— = !




Citrus fruits I

i

[Sorghum | o2 | || |
[Sugar beet , R 005 | | ]
[Sunflower seed Jr 05 ]| ] Ir " |
|Tea, Green, Black | o5] || |l | |
[Tomato o | |
| Walnuts [ oosfe] | [ |
| METHIOCARB |
Commodity (m Zﬁké ) Symbols Footnote

]Artichoke globe ” 0.05 "(*) f Jr ” . J
[Broccoli | o2] I J[ | |
[Brussels sprouts H 0.2 " || ” J| I
|Cabbages, Head | o2] || | I I
ICauIiﬂower “ 0.2 " J| Jf " I
[Cereal grains || 0.05 JI(*)J| J[ " ]
Girus s T | |
e I Y |
[Hazelnuts | 0050 ] | I |
|Lettuce, Head | o2] | | Il |
|Lettuce, Leaf ” 0.2Ji " ” " i
Meat (from mammals other

than marine mammals) 0.05 |(+)

[Milks L 00sj)  j | B
[Poultry meat ]I 0.05 ||(x) | it |
Rape seed | oosfmf | | |
|Sugar beet I 0.05 |[(+) || I Jr l
Sweet corn (corn—on—the—

cob) 0.05 ((+)

| METHOMYL

Commodity (m Zﬁé ) Symbols Footnote

Alfalfa forage (green) 10 va:Sh

|Asparagus I 2]l L | |
[Barley I o5) | || | |
Barley straw and fodder, 5

Dry

[Beans (dry) | ox] | | l
Cabbages. Hoad [ ]
aulfiower e 1 |
[Celery | 2| L ‘ J]




NN | SN | S | N | U | S | B

Common bean (pods 9

and/or immature seeds)

Cotton seed ‘ ] 05 | ]L |{Based on thiodicarb use
’ LCucumber ' 7 0.2 " ” |[

[Eeg plant o | |

(Grapes s |

[Hops, Dry L o [

Kale 3 I

|Lettuce, Head | 5] || | |

[Maize 1[ 0.05 H(*)]l l |[Based on thiodicarb use

Maize fodder - 50 :teSh Based on thiodicarb use

Maize forage 50 ]:::Sh Based on thiodicarb use

Meat (from mammals other

than marine mammals) 0.02 (%) :

Melons, except watermelon 0.2

[Milks L oo2f] |
[Mint hay | 2] L |
Nectarine Hi s) L |
|Oat straw and fodder, Dry “ 5 ” ” 1[ IL [
|Oats | o5 || [ I |
[Onion, Bulb |l 02| | | 1l |
|Onion, Welsh Ji o5 || | I |
Pea vines (green) 10 i:;,fSh

[Peach | s) L L |
Peanut | orj || | I j

|Peanut forage (green) ||

51

Peas (pods and
succulent=immature seeds)

5

Peas, Shelled (succulent

ISoya bean (dry) ”

02] |

I[ ”Based on thiodicarb use

| I

I I

seeds) 03
[Peppers | 1| |
|Pineapple | o2 || | ] |
[Pome fruits | 2 i
[Potato | | |
|Sorghum L o2 | I |
|Sorghum forage (green) || | | B {
|




Soya bean (immature
seeds)

| | |

PSoya bean forage (green)

o] Il 1l

!Cauliﬂower J

i

LI

|
[Spinach | s]l |||l I |
Squash, Summer. Iﬁ 0.2 || I I | |
Sugar beet ‘ I 0.1 || I L
Sweiet corn (corn—on-the- 2 " Based on thiodicarb use-
cob) ,
[Tomato | 1| | |Based on thiodicarb use
|Watermelon | - oz2] | I
|Wheat Il o5] | | I
Wheat straw and fodder, 5
Dry
| METHOPRENE |
Co . MRL
mmodity (me/ke ) Symbols Footnote
Cattle milk I oos5| |F v | |
Cereal grains ]| ﬂl [Po I | |
Edible offal (mammalian) || o1 | ] B
|Eges | 005] | |
Maize oil, Edible 0.2 | [P
Meat (from mammals other
than marine mammais) 0.2 (Fat) |V
IMUShrooms [ 0.2 " Jl | |r
[Peanut L 2 I [
Wheat bran, Unprocessed 10 PoP
Wheat flour 2 PoP
Wheat wholemeal 5 PoP
| METIRAM j
Commodity (mgflér ) Symbols Footnote
[See related compound(s) || [l Il [l |
| MEVINPHOS |
Commodity (m 'kai’ ) §zmﬁ[§ Footnote
|[Broceoli | 1 | |
[Brussels sprouts I i |
Cabbages, Head | i |
—
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[Citrus fruits | o2 | | | |

Common bean (pods 0.1
|land/or immature seeds)

Cucumber “ 0.2 | " " “ l

Grapes | 05] | | L |

Melons, except watermelon 0.05

Peas (pods and

succulent=immature seeds) 0.1

[Spinach |l os| | 1] |
[Strawberry I 1 |
Fomato Y ]
| MONOCROTOPHOS |

0’ . MRL

'ommodity | (me/ke ) Symbols Footnote

[Citrus fruits 1' 0.2 "_" “ ” ]
Common bean (pods 0.2

and/or immature seeds) :

|Cotton seed I o1] | I I

lCotton seed oil, Crude —” 0.05 IL(*W " ”

Edible offal of cattle, pigs & 0.02 [[(%)

sheep

[Egg plant Il 02) | I | |
[Eges L o002fm] |
|Goat meat I 0.02 (%) | L I |
|Goat, Edible offal of 1! 0.02 |(x) || I Il l
[Maize L oosfe] |
Meat of cattle, pigs & 0.02 (%)

sheep

[Milk products I 0.02 ”(*ﬂl L ” |
[Milks L 0002|m] [ ] |
[Onion, Bulb o I |
|Peanut ” 0.05 ”(*) “ ” ” ]
Peas (pods and

succulent=immature seeds) 0.1

IPeppers, Chili Il 0.2 i IL IL ]
[Potato L 0osfe]l T ] |
[Poultry meat “ 0.02 IWL " IL 1
[Pouttry, Edible offal of || 002 [ || | |
Soya bean (immature 0.05 [l

seeds)

r
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|Sugar beet I 005 | I |
|Sugar cane I 0.02 || || | | |
[Watermelon . ' " 0.1 " ]( | " " I
lWheat Jl 0.02 "(*) " " lf I
| MYCLOBUTANIL _ |
Commodity ‘ (m:fk;' ) Symbols Footnote
IApricot ” 0.2 " | " Jl
ICattIe meat " 0.01 ”(*) " W Jl
[Cattle milk L ooife] |
[Cattle, Edible offal of || 001 [® ] || | |
[Cherries 1 1| |
|Currant, Black . J oﬂl |r ” Ir J
[Ezes [ ootfeoll || [ |
|Grapes L 1 |
~ |[Peach o5 [ | | |
[Plums (including prunes) || 02| || | I |
Pome fruits I o5 | [ | |
|Poultry meat i ootfeo ]l [ | l
[Poultry, Edble offall of || 001 |®] || | |
[Prunes T os | [ I |
Tomato : Jl 0.3 " " ” ] I
OXAMYL |
Commodity (m ZA;; ) Symbols Footnote
|Apple | 2] | |
|Banana : Ir 0.2 " " ” ; ” I
Beans, except broad bean
and soya be:z broad® 02
[Celery | s | |
Citrus fruits | 5|l I L |
[Coffee beans I ot I I I l
IGotton seed Jl 0.2 " ]r J “ j
[Cucumber J| 2 " H : " ” I
[Maize |l 0.05 Jix) || L | |
Melons, except watermelon 2 '
[Onion, Bulb T oosfw] T l
Peanut ol 1 1 |
Peanut fodder lr 2 ” I l " J
IPeppers, Sweet It 2] | | | |
[ I 1 | ]




IPineapple ”

Root and tuber vegetables

0.1
|Soya bean (dry) | 0.1] |
[Squash, Summer i 2| f
Sugar cane | ]| 005N || | !
Tomato — e ]
]Watermelon ]L ﬂ’ | l ”
I PACLOBUTRAZOL
Commodity (n % )’ Symbols Footnote
|Apple 1L o5l T T ] |
|Stone fruits jl 0.05 "_—IL l IL ]
, PARAQUAT I
Commodity (m:'flér) Symbols Footnote
!Cattle kidney II 0.5 H ]l " " |
!Cotton seed 1[ O-Z]L TL “ ]I I
[Cotton seed oil, Edible “ 0.051|(*) IL || jl |
E:;bel: offal of cattle, pigs & 0.05 [|(%) Except as otherwise listed.
[Ezes L ootfe] | |
Hops, Dry I o2 | I |
Maize | o1 I |
Meat of cattle, pigs & 0.05 [|%)
sheep ;
[Milks L oo
|Olives I L |
[Passion fruit _ ” 0.2 ,[__'L ” IL j
[Pig kidney o5 T ]
[Potato o2 I [ | |
[Rice o I | |
[Rice, Polished I o5 | ||| l
|Sheep kidney ” 0.5 ” ” " 1[ ]
[Sorghum C_os|C I ] |
[Soya bean (dry) | 01 “_—_” “ | 7
|Sunﬂower seed 1L 2 "_]I “ “ ]
[Sunflower seed oil, Crude ’L 0.05 ]I(*) i ] ]L B
|Sunflower seed oil, Edible |[ 005 [ ] | ]| |
Lo e | om0

l

PARATHION

S
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Commodity. 1 m gflé ) Symbols Footnote
Aople L oosm] T ] |
[Apricot‘ B J Ui J lr | J‘ J
|Gotton seed ' " 1 J[__" ] J :
ILeek |[ 0.05 " H : | _ J[
: |Lemon “ 0.5 Jr ” "
[Maize " 0.1 “ “ "
[Mandarin 1L o5 || | |
[Olive oil, Virgin |
K)Iives Ji 0.5 || " ii ”
|Oranges, Sweet, Sour f 05 I j I V
[Peach ” 1 " Ir Jr ” J
[Potato | [ oos]m] | I |
|Sorghum ” 0 " Ir " lr J
[Soya bean (dry) I 005 [ | | | ]
fSunﬂower seed J 0.05 ”(*) I[ Jr " l
PARATHION-METHYL |

Commodity (mgfk; ) Symbols. Footnote |
|Artichoke globe It 2 1 | |

Beans (dry) J| 0.05 "(*) ]r Ji J |
IBroccoii Ji 0-2'“ " “ J ' I
|Gabbages, Head !I 0.2 " “ ” " J
{Carrot » Ir 1 " J| ” Jl l
|Celery " 9 If J[ Ir Ir J
[Cherries — 1 oo™ | | |
Sl I
|Garden pea (young pods) I 1 ”:_” | | |
|Gooseberry I 0.01 (8 | I | |
[Hops, Dry B 1 | |
|Lettuce, Head L oosfeo)l | | |
|Lettuce, Leaf J 0.5 ” " J[ ” J
oy | oo
IMustard greens Jr 0.5 " ” Ji Jr l
|Peas (dry) I o2] | | 1B |
[Plums (including prunes) || oot ] | B |
[Potato — oo™ || |
[Raspberries, Red, Black R oot fl] | I |
; I [ —) o



__.__J_J__J__J_._

IRice, Husked ” i "__” ” "

[Spinach 1l Oﬂut I L

[Sugar beet i 005 |l | I

[Turnip greens B 2] | I

[Turnip, Garden 1 0.05 II(*_)]I | I

[ PENCONAZOLE

Commodiity (m ng; ) Symbols Footnote

|Cattle meat Ji 005 ] | | |
[Cattle milk L oot |
[Cattle, Edible offal of || 005|® | | | !
(Chicken oges [ oos|w | |
@hicken meat 1[ 0.05 ]K*ﬂl ” H ]
(Cucumber I ]
Dltiefd grapes (=currants, 05

raisins and sultanas)

[Grapes o2 T ] |
[Hops, Dry I o5 | [ |
Melons, except watermelon 0.1

[Nectarine Lo T |
[Peach L o |
[Pome fruits L e T |
[Strawberry ot [ I | |
[Tomato l o2 || | | |
| PERMETHRIN |
Commodity (m ;R/é ) Symbols Footnote

Alfalfa fodder 100 dry wt

|Almonds I oA I |
|Apple pomace, Dry | 50 | ”_ | B |
|Asparagus 7[ I I “ |
[&aans (dry) “ 0.1 IL ” I[ WL l
@ackberries TL ﬂl 1L ]L WL 1
[Broccoli IL 2 “_[-]L l ]
[Brussels sprouts | ] ' |
[Cabbage, Savoy ” 5 ” 1' IL jl 1
E)abbages, Head ]L 5 H_ll " ]L l
[Carrot o T I |
[Cauliﬂower j] 051] ” ” IL ]
| | b | R
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ICeIery

2| |

|Cereal grains

ZJL_J[PO

Chinese cabbage (type pe—
tsai) ’

[Citrus fruits 1 o5 [ | I |
[Coffee beans i oos|] | | |

Common bean (pods
and/or immature seeds)

|Cotton seed

o5] || |

[Cotton seed oil, Edible | o1l | | I |
|Cucumber l os] I | | |
Currants, Black, Red, White 2

Dewberries (including
boysenberry and

loganberry) :
|Edib|e offal (mammalian) ” 0.1 || ” J|V " , |
[Eze plant I 1 |
[Ezes | o1 J I | |
[Gherkin [ os] ] |
|Gooseberry | 2 I I | |
|Grapes L 2 LI | |
[Hops, Dry i sof [ || I i
Florseradish " 05 " " ” " J
[Kale || s 1L | |
[Kiwifruit | 2 L |
|Koh|rabi ” 0.1 l( I " Jl J
|Leek I os] || | |
|Lettuce, Head : lr 2l Jr | | ' J
Maize fodder 100 dry wt

ow Commarmers™ | 1] ool

Melons, except watermelon 0.1

[Milks | ol JF || | |
|Mushrooms Jl 0.1 " ” " ” l
[Olives | I l
[Peanut | oifl | [ | |
Peas, Shelled (succulent 0.1

seeds) '

lPeppers " 1J| " " k I
| | It I | I



lEistachio nuts L 0.05 "(*) ” ” IL - I

Pome fruits l 2| | L |

Potato ]l 005 |l ]I | ]

[Poultry meat l oy I I |

[Radish, Japanese ) o1 [ |l I ]

[Rape seed L oosfeof |

[Raspberries, Red, Black | BRI |

Sorghum straw and fodder, 20

D

ry

|Soya bean (dry) I oo [ |

Soya bean fodder - 50 dry wt

[Soya bean oil, Crude | o1 | | | |

[Spinach | A |

ISpring onion | 0.5 IL 1L ” 1| |

lSquash, Summer ” 0.5 n ” I[ ]L ]

[Stone fruits 2 T |

[Strawberry L i | |

Sugar beet L ooswll T |

|Sunflower seed I IR [ |

|Sunflower seed oil, Crude I 1R I I

|Sunflower seed oil, Edible || 1IN |

Sweet corn (corn—on—the— 0.1

cob) )

[Tea, Green, Black B 200 || 1l l

[Tomato I 1 |

Wheat bran, Unprocessed 5 PoP

Wheat flour | 0.5 PoP

Wheat germ -2 PoP

Wheat wholemeal 2 PoP

IVWnter squash “ 0.5 ” ” ” ]L —I

[ PHORATE |

Commodiiy (m ngI; ) Symbols Footnote

Common bean (pods 0.1

and/or immature seeds) )

[Cotton seed L oos] | ] |

[Eges I 0.05 |[¥) | ]
=

| I

L
[
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INectarine ‘ H

IL

|[Fodder beet | oos| ||| I Bl
[Maize [ oosje] || | e
Maize fodder 0.2 s:fSh
Maize forage 0.2 t:fShv
Meat (from mammals other
than marine mammals) 005 ()
Milks [ oosfe| L |
Peanut I oA | | |
IPeanut oil, Crude | 005][ ] | | |
[Peanut o, Edible [ oos]x] [ | |
[Potato | o2] | || | J
[Sorghum b oos) | | | |
ISoya bean (dry) f 005 | b I B
 |[Sugar beet [ oos| | | |
[Sugar beet leaves or tops || N [l | |
Sweet corn (corn—on—the- 0.05
cob)
[Wheat [ oos] || | L |
'PHOSALONE |
Commodity (mZRké ) Symbols Footnote
|Apple || sl I |
| PHOSMET |
Commodity (m MRZL ) Symbols | Footnote
[Alfaifa fodder | sf J | | |
Alfalfa forage (green) 40 | fﬁSh
|Apple | o || | |
lApricot , ” o " ” ” I
[Blueberries I 10 | I | |
Cattle meat |l 1] ffa v |
Citrus fruits | sl L oL |
Grapes I ol | |
Maize 0.05 Kernels and cob with husks removed.
[Maize fodder |l o | |
[Maize forage I o T 1 | |
[Milks I oozfwll v I |
.

! i



Pea hay or pea fodder (dry) 10

Pea vines (green) 10 t::sr!

|Peach | o] | [ l
|Pear | o L LT |
[Peas (dry) L oe2fe] |
Peas (pods and

succulent=immature seeds) 0.2

Potate sl | l
f:;e)et corn (corn-on—the— 0.05

[Sweet potato I 10 |Po | | ]
[Tree nuts Lo T o |
| - PHOSPHAMIDON |
Commodity (m :’/R/é ) Symbols Footnate

|Apple L os T |
Broceol e T |
LBrusseIs sprouts “ OZWL]L IL ]L _ ]
|Cabbages, Head 1 o2 | I 0 |
[Carrot | o2] | || | |
[Celeriac | B o2] || ] |
Coreal gais B |
Grorres Tl [ 1 ] 1
(Citrus fruits L o4 T |
Common bean (pods 0.2

and/or immature seeds)

Cucumber Lol I 1 |
lLettuce, Head ” 0.1 | ”_ ]L 1L l
[Peach o2 T 10 |
[Pear | o5) | [ ] |
Peas (pods and

succulent=immature seeds) 0.2

[Peppers L e T

IPIums (including prunes) jL 0.2 ” “ W! TL ]
Root and tuber vegetables 0.05 |i(x) Except carrot and celeriac.

[Spinach L o2 T 1 |
[Strawberry L o2 T T B
[Tomato I e T T B
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[Watermelon | 0.1 ”——]l | | |
[ PIPERONYL BUTOXIDE |
o ] MRL ; ‘
ommodity (me/ke ) Symbols qutnote
Wheat | o] P | |
PIRIMICARB
Commodity (mZRIég ) Symbols. Footnote
Alfalfa fodder 20 dry wt
Alfalfa forage (green) 50 dry wt
[Barley | 0.05 ||(+) || | |l |
[Beans, Shelled I o] T T |
IBeetroot ” 0.05 "(*) l ” J l
[Broccoli | 0 |
IBrussels sprouts ” : 1 ” ” / " Jl ]
|Cabbages, Head ” 1 " | J | ”
|Cauliﬂower ’ ” 1 “ [ | J
[Celery || 1 |
|Citrus fruits l 0.05 l((*)J| ' || [E‘xcept oranges. J
{|{Common bean (pods " ‘
and/or immature seeds) :
[Cotton seed _oos|] || |
[Cucumber ] il J
[Currant, Black I 05 | | | |
|Ege plant | il I |
[Ezes lL__oosfmf || | |
[Endive | 1IN |
|Gherkin | oL |
[Kohirabi I o5 | [ | |
|Leek | o5 | | | |
[Lettuce, Head I 1 | I | |
st Gom e | o
[Milks L oosfml | | |
[Oats O |
K)nion, Bulb ” 0.5 “ “ IL “ ]
|Oranges, Sweet, Sour ][ 0.5 H I | ” |
[Parsley | 1 B
Parsnip I oos|e| || |
Peach I o5) | | I |



Peas (pods and

succulent=immature seeds) 0.2

[Pecan ool | | |
[Peppers, Chil I 2] I I | |
[Peppers, Sweet | 1 |
IPlums (including prunes) || o5] || | I |
[Pome fruits I 1l |
[Potato L oosf] ] |
[Radish L oosfeo] T

[Rape seed | o2 | | |
[Raspberries, Red, Black || 05 | I | |
[Spinach I o L I |
[Strawberry I o5) J | | |
[Sugar beet | 005]m] I | |
f(\;’e)et corn (c'om-on-the— 0.05 [[(%)

[Tomato | L il |
[Tumip, Garden L oosfel |
Watercress | il B
Wheat I EE O . N
| PIRIMIPHOS-METHYL ]
Commodity (m % ) Symbols Footnote ‘
|Apple I 2f | I ]
[Brussels sprouts_ | 20 L I |
|Cabbages, Head | 2| [ N
[Carrot _ L L |
(Caulfiower [ |
|Cereal grains I 10 |Po | i |
[Cherries 1L 2 I ] |
(Gitrus fruits | 2| [ | ] |
el I

Cucumber L i B
(Currant, Black _ L ] |
E:::is;aned or dried & 05 Po

[Dried fish | 8 [Po | | |
[Ezes L 0osm| | ] |
Gooseberry | 1 |
Kiwifruit_ I 2| | |
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lLettuce, Head ” 5JUr IL Jr J
Meat (from mammals other .

than marine mammals) 0.05 S , .
[Milks [ 005 L |
[Mushrooms ' 5Jr 1l | Il |
Olives |l sIC L [l | |
Peanut l 2 Jpo || | |
Peanut oil, Crude 15 PoP

Peanut oil, Edible 15] |IP°P

|Peanut, Whole | 25| |Po || I |
[Pear T 2 [ | |
Peas (pods and .

succulent=immature seeds) 0.05 ||(%)

[Peppers || 1 |
IPlums (including prunes) _ R 2/ | | |
[Potato T oeosfe])l | |l |
[Raspberries, Red, Black J[ 1]l ]r | Jl |

Rice bran, Unprocessed 20 PoP

Rice, Husked 2 PoP

Rice, Polished 1l PP

Rye wholemeal 5 PoP

[Spinach - s 1 | |
|Spring onion L L |
[Strawberry | L | |

[Tomato | 1

Wheat bran, Unprocessed 20 PO.P
"lWheat flour 2 PoP

Wheat wholemeal 5 PoPV

White bread 0.5 PoP

Wholemeal bread 1 “ PoP

| PROCHLORAZ

| MRL ||
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(| Commodity | (meke) | Symbols  ||Footnote |
[Avocado I 5 [Po
lBanana' ; j’ ‘ﬂl ”P° IL ‘ [
[Barley | os5) | [ ] |
Barley straw and fodder, 15
Dry ; i
(ot o
E}attle meat ]L 0.1 ”(*) " Il ”
[Cattle, Edible offal of || s| I
[Coffee beans I 02| | 1 I
{[Mango B 2| Jpo | I
[Milks 1
[Mushrooms L2
Igat straw and fodder, Dry ” 15 " ” ” 1[
ors B I
|Oranges, Sweet, Sour | 5 JPe
[Papaya | L P [
[Rape seed I o5 T ]
Rye | o5 || ]
[Rye straw and fodder, Dry ” 15 " —IL |L "
|Stone fruits ” 0.05 " —” " ]L
[Wheat L o5 T
Wheat straw and fodder, 15
Dry
[ PROCYMIDONE |
Commodity (m % ) Symbols Footnote
[Cherries | o] I |
Common bean (pods ’
and/or immature seeds)
LCucumber ” | Z]I__IL " ” ]
[Gherkin I 2| L L |
(Grapes | s |
Lettuce, Head B 5] |l I | }
[Onion, Bulb I o2 T |
[Peppers | s| L 1 |
LRaspberries, Red, Black TL 10 ” |L 1! |L 1
lStrawberry ”_ 10 ” ] " ]L ]
[Sunflower seed : ” 0.2 | | I jL j
[Sunflower seed oil, Edible || 05] || | || |
Tomato ” 9 " 1| IL T[ j]
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|

PROFENOFOS

Commodity (m% ) Symbols  ||Footnote |
[Brussels sprouts i 05| | L |
|Cabbages, Head 1 il L |
Cauliflower ” 0.5 l " l Jl l
Common bean (pods 0.1
and/or immature seeds)
[Cotton seed I 2] | L |
[Cotton seed oil, Edible || 005|® ] || | |
[Eggs L oeoe2feofl || | |
st o ot r .05
[Milks [ ootfe| || | |
R)ranges, Sweet, Sour ” 1 " Jl “ ” l
[Peppers, Chil | sIL L | |
|Peppers, Sweet I o5 JL | |
[Potato | L oosf] || i
[Soya bean (dry) L oosfm] || | |
|Soya b'ean,'oil, Refined || ' 0.05J(*) ” . " " l
|Sugar beet “ 0.05 "(*) " : " " l
[Tomato | 2] I I | |
| ~ PROPAMOCARB |
Commodity (m:flé ) Symbols Footnote
[Beetroot | o2 J || | |
|Brussels sprouts ” 1 ” “ JI " ‘
[Gabbages, Head [ 0.1 ” " Ir Ir ]
ICauIiﬂower i 0.2 ” " H ” l
[Celery | o2] | [ | |
|Cucumber I 2 L | |
!Lettuce. Head JI 10 Il “ “ “ J
[Peppers, Sweet I I | |
[Radish I sI I L |l |
[Strawberry | ot | | | |
[Tomato | 1R B
| PROPARGITE |
Commodity (m ;Rké ) Symbols Footnote
[Alfalfa fodder I s |
|Alfalfa forage (green) |l |
l

[ sof| I [
I 0
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|Almonds N 0.1 |6 | L |
Apple | I |
|Apple pomace, Dry | 80 | | I |
|Apricot | I | _|
[Beans (dry) Il o2 | | | |
[Ctrus fruts | s [ |
[Citrus pulp, Dry ” 40 " —“ ” " 1
Common bean (pods 20 .

and/or immature seeds)

|Cotton seed | 0.1 (¥ || | L |
[Cranberry i o) | I |
|Cucumber | I 05 | | | |
Dried grapes (=currants, 10

raisins and sultanas)

[Eges | o] [ I l
[Fig | 2 | |
|Grape pomace, Dry s [ 1 |
(Grapes o I [ ] |
Hops, Dry | sof | [ ] |
Maize I otjmf ] |
[Maize fodder I 10] | | I |
[Maize forage B o) | L |
st o rerr s | 1] [

[Milks B o1 JF [ |

Mint hay I so [

Nectarine ] T

[Peach " 7 IL IL ” [

[Peanut IL 0.1 “(*) " " " :

[Peanut fodder B 1] | I I

Peanut forage (green) 10 :vrtesh

|Pear | s L | |
IPlums (including prunes) || AN I |
[Potato ot [ l
[Pouttry meat [ ot J@o]_ | |
[Sorghum ]L o ” ” ” jL j
Sorghum forage (green) 10 z:Sh '

g:;ghum straw and fodder, 10

[Strawberry ]l T l
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|Tea, Green, Black |l 10 "__—Ir 1N
[Tomato_ i 2] || |
Walnuts L oafef L §
! ' PROPICONAZOLE
Commodity (m Zflé' ) " Symbols Footnote
[Almonds oo T T 1 |
[Banana | ol | |
|Barley H 0.05 || Jf ” " |
|Coffee beans Il ol | IL |
[Edible offal (mammalian) || 005] || | | i
[Ezes [ oosfe] I | |
|Grapes Il o5] [ | | |
[Mango L oos | [ Il |
st G e ahor |05
[Milks [ ootfe] | | |
[Oats HECTE O | |
[Peanut [ oos] | | | Il
[Peanut, Whole Lol [ I 1 |
[Pecan [ oos] | | | |
|Pou|try meat Jl 0.05 ”(*)Jr JI Jr
| IRape seed , J 0.05 Jr J ir Jlr

Rye [ oosfeoll | | |
[Stone fruits IL 1 ]
Eugar beet Jl 0.05 " J' ‘r Jl J
|Sugar beet leaves or toszl 05 ||_——|| J] || I
|Sugar cane ” 0-05J IF " Ir '
Wheat | T oos|e ] | |
r PROPOXUR |
Commodity (mg;?lég ) Symbols. Footnote
lxpple J( 3 irjlr Jl Jr
ﬁBIackberries Jr 3 If Ir J JI
e T | o]
[Cabbage, Savoy [ os J I | |
[Carrot “ 0.05 “(*) J! " “ ]
Iaherries " 3" " J[ - " ]
Common bean (pods 1
and/or immature seeds)

T T |



LIl |
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[Cucumber A | |
E}urrant, Red, White | _3—[—“ I It 7
|Garden pea (young pods) || 005] |l I N
|Gooseberry L s L [ |
[Kohirabi I o2] | | ]
|Leek I 1 |
Legume ahimal feeds | 1 f,::Sh
[Cottuce, Head o5 || ]
than marne mammatey || 005 |
[Milks | 0050 I |
[Onion, Bulb [ oosfeo| I |
[Peach | sl L I ] |
[Pear L3 I 1 |
IPlums (including prunes) TL Cﬂl__"_ ” ” I
[Potato L oo [ |
[Rice, Husked IL 0.1 ”_JL |L " I
|Spinach L 2 4 I |
[Strawberry I s I |
[Tomato L eos I |
| PYRAZOPHOS l
Commodiity (m ka; ) Symbols Footnote
|Apple I 1 I
[Barley I 005 | I ]
garley straw and fodder, 5
LBrussels sprouts TI 0.1 ” ” ]L ” ]
[Carrot o2 T o T |
[Cucumber o T |
[Hops, Dry L ol T I T |
Melons, except watermelon 0.1
[Strawberry H| o2y I ] |
[Wheat L oos] I
\gheat straw and fodder, 5

ry
| PYRETHRINS |
Commodity (m Zﬁé ) Symbols Footnote
lLCereaI grains ]"[ 31]|L~——]1.IP0 —!! !.L j




|Dried fish | 3 JPo || |
[Dried fruits | L JPe L | |
[Dried vegetables ] 1 Jpe || J
[Oilseed b L P I |
[Tree nuts | 1] JPe_| | |
I QUINTOZENE |
Commodity (m% )| Symbols  ||Footnote
[Broccoli J 0.02 " " " If j
[Cabbages. Head " 0.02 “ " Jl |L J
|Common bean (dry) I 0.2 | | | |
o atare aaads) 0.1
lCotton seed “ 0-03J " Jl [ J
 ||Lettuce, Head Jl 3 I ” “ ' I
[Peanut | AN |
IPeanut, Whole | 5] | | L |
!Peppers, Sweet ] 0.01 ”:H ] | " I
|Potato Jr 0.2 " " Ir ” : I
ITomato 'r 0.1 ” ” Ir M l
| TEBUCONAZOLE |
Commodity (m% ) Symbols Footnote
[Banana ” 005] | Jl ‘ |
[Barley || o2] || || |
Barley straw and fodder, 10
Dry
[Cattle meat [ oosfe]l I |
[Cattle milk L ootfm] || | |
[Cattle, Edible offal of || 005] ] ||| |
[Chicken eggs i 005 [ ] | | J
[Chicken meat L oosml il
[Chicken, Edible offal of || 005]0 ||| || |
(Cucamber oo I I | |
[Oats IS O |
[Peach JI U| ” J' ” I
(Peanut Jl O-OSJI ” Jl ” l
ﬁanu‘t fodder “ 30 " ” Ir Jl J
[Peppers, Sweet L os] | | | J
IPome fruits “ 0.5 " ” |[ " J
ﬁape seed J[ 0.05 " " Ir " ll

[

[



[Rye | oosfel | | |
IRye straw and fodder, Dry | s | ]L |
ISquash, Summer ” - 0.02 " ” H ] ]
[Tomato | o2] | | |
[Wheat L oos| |
Wheat straw and fodder, 10
Dry

TEBUFENOZIDE |
Commodity (ng/RkI; ) Symbols Footnote
s o T T 1 ]
lPome fruits IL 1] 1L IL |
[Rice, Husked N 01] I |
Walnss el T |
| ~ TECNAZENE |
Commodity (m % ) Symbols Footnote
E’otato 1] 20 ” ”Po ” ”Washed before analysis. ]
| TEFLUBENZURON |
Commodity (m Zﬁki' ) Symbols Footnote
Brussels sprouts B 05) | L |
Cabbages, Head i o2 | | | |
IPlums (including prunes) | ot I | |
Pome s I |
[Potato L oosfm] T | |
[ TERBUFOS |
Commodiity (m gﬁ/é ) Symbols Footnote
|Banana IL 0.05 ” ” ” ” |
Barley L ootfe] |
Broccoli I 005 ] | | |
|Cabbages, Head i 0050 | I |
Cattle meat | 005 | ] | L |
[Cattle milk ool 1 |
[Cattle, Edible offal of | 005]® | || | |
lChicken meat “ 0.0ﬂK*) ” H TL j
[Chicken, Edible offal of || 005 ] I |
|Coffee beans BB 005 | |l |
o T oo w7 |

Fodder beet leaves or tops

1
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0.01 [0 ] |
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piize [ ooy | ]
Maize forage T T J
[Mustard seed T oos|w] | 1 ]
[Onion, Bulb I ooslw] I I |
[Peanut T oosfem] | |
[Peanut fodder I 1IN B
Peanut forage (green) || i | | I |
Popcorn [l 001]) | | |
Rape seed [ oosfm | | |
Rape seed oil, Crude [ oos]m ]| | | ]
ISoya bean (dry) I oosm| ||| |
Straw and fodder (dry) of 1
cereal grains ,
[Sugar beet ot L |
Sweet corn (corn—on—the— v
cob) 0.01 ||(x) .
[Wheat oot I | |
THIABENDAZOLE
(used also as veterinary drug)
C . MRL
ommodity (me/ke ) Symbols Footnote
|Apple | o L | |
[Banana | | 5[ JPo J |l B
[Citrus fruits [ o] JPo | | |
o The MRL aiso accomodates
Edible offal of cattle, goats, 0.1 l0) veterinary uses except in the case
horses, pigs & sheep ’ of horses (see also Volume 3,
Section 1).
The MRL also accomodates
Meat of cattle, goats, 0.1 e veterinary uses except in the case
“|thorses, pigs & sheep ) of horses (see also Volume 3,
Section 1).
The MRL also accomodates
Milks 0.1 [|(*) veterinary uses (see also Volume 3,
Section 1).
Pear _ | o I |
 [Potato I ]
[Pouttry meat oo I J
[Strawberry l s L |l |
[Witloof chicory (sprouts) || 005 | Il |
| | THIODICARB B
C . MRL
ommodity (me/ke ) Symbols Footnote
| i 1T




lﬁee related compound(s) ||

|

L

|

B THIOPHANATE-METHYL ]
Commodity (m gflé ) Symbols Footnote
Apple | 50 JPo 1
[Carrot I 5 Pe [ T
[Celery L 2] Jre T !
|Cereal grains | 0.1 ||(¥) | |l ]
[Cherries Y I | |
[Chicken meat . WL 0.1 “(*) | I | ]
[Citrus fruits jl 10T_]IP 0 " " ]
[Currant, Black L s T 1 |
|Gooseberry 1L s I L] i
|Grapes |l o] | [ ] l
ILettuce, Head jl 5“ I[———|L ]L I
[Mushrooms | EI |
[Peach 1l 0] Po J| | |
[Pear I 5 [Po | ] |
IPlums (including prunes) | 2 I | |
|Raspberries, Red, Black IL 5 ” ]L W[ " l
[Strawberry IL s L [T |
lSugar beet leaves or tops “ 5 " ] —” 1L ]
[Tomato | si L I I ]
[ TOLCLOFOS-METHYL ]
Commodity (mZ/R/é ) Symbols Footnote
[Ctucs, Hoad . —
[Cottucs, Leaf e T N
[Potato L o2] [ |
[Radish g I I |
[ TOLYLFLUANID ]
Commodity (mykir ) Symbols Footnote
Currants, Black, Red, White 5
|Gherkin I 2 | [ I |
|Lettuce, Head IL ﬂr_”_j[ 7[ ]
[Pome fruits L sI L 1T I |
Strawberry L s L |
Tomato I 2 [ [ ] |
| TRIADIMEFON ]
l 1l I Rl 1
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Commodity (mgfk; ) - Symbols Footnote

[Bariey [ os ] ]

Barley straw and fodder, 2

Dry

[Chick—pea (dry) [ oosfe] | |

[Coffee beans I oosfw] 1 1 |

Currants, Black, Red, White 0.2

Foes T 2 |

[Fodder beet I 0050 | || | |

quder beet leaves or tops 0.05 lI(%)

| Fruiting vegetables, 0.1

Cucurbits )

|Grapes | o5] | | L |

[Hops, Dry | o] [ [ | |

[Mango | 0050 | | I |
'||Meat (from mammals other

than marine mammals) 005 /(+)

[Milks ) |

Oat straw and fodder, Dry || ZJ || | " |

Oats | ox] J | |

[Onion, Welsh I 005 ] | | |

Peas (pods and

succulent=immature seeds) 0.05 ||(*)

[Peppers, Sweet | oAl I | I |
 ||Pineapple | 2] JPo_| | |

[Pome fruits I os5) I | | |

[Pouftry meat || 0.05 “(*) JI ” ” |

lRaspberries, Red, Black || 1 " ’ II " || I

[Rye I o) I | |

[Rye straw and fodder, Dry || 2 I | | ]

[Spring onion L oosfm) [ | |
[Strawberry [ o) | | |

[Sugar beet I orfea] | |

[Sugar beet leaves or tops || 2 ” " l[ " J '

[Tomato I o2f | || | |

[Wheat | ot I |

Wheat straw and fodder, 2

Dry
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| TRIADIMENOL
Commodity (mMRzL ) Symbols Footnote
Artichoke globe 1 S?urf:e of data: triadimefon,
: triadimenol
IBanana ]L 0.2 " IL " ”Source of data: triadimenol
Barley 05 Sc')ur_ce of data: triadimefon,
triadimenol
Barley straw and fodder, 5 Source of data: triadimefon,
Dry 4 triadimenol
lChick—pea (dry) IL 0.05 ”(*) IL " 1|Source of data: triadimefon
Coffee beans 0.1 [l Sc.aur_ce of data: triadimefon,
triadimenol
Currants, Black, Red, White 05 Source of data: triadimefon
Source of data: triadimefon,
Eges 0.05 |((x) triadimenol
|Fodder beet ” 0.05 ”(*) ” ” HSource of data: triadimefon
Fodder beet leaves or tops 0.2 Source of data: triadimefon
Fruiting vegetables, 9 Source of data: triadimefon,
Cucurbits triadimenol
Source of data: triadimefon,
Grapes 2 . g
: triadimenol
lHops,-Dry " 5 ” ” ” WISource of data: triadimefon
IMango “ 0.05 ] (%) “ ” j[Source of data: triadimefon
Meat (from mammals other 0.05 [|t) Source of data: triadimefon,
than marine mammals) ) triadimenol
Milks 0.01 [l Sc?ur'ce of data: triadimefon,
triadimenol
Oat straw and fodder, Dry 5 S(_)ur'ce of data: triadimefon,
triadimenol
Oats 0.2 Sf)ur'ce of data: triadimefon,
triadimenol
Onion, Welsh 0.05 [|%) S?ur'ce of data: triadimefon,
triadimenol
Peas (pods and ,
succulent=immature seeds) 0.1 Source of data: triadimefon
|Peppers, Sweet T] 0.1 lL IL ]L W[Source of data: triadimefon
lPineappIe ” 1 IL__]EO “ ”Source of data: triadimefon
Pome fruits 05 S<.Jur.ce of data: triadimefon,
triadimenol
Source of data: triadimefon,
Poultry meat 0.05 [|(x) triadimenol
] 1T R 1) ki) 1 i
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|Raspberries, Red, Black “ ‘ 0.5 ” " ” "Source of data: triadimefon J
Source of data: triadimefon,

Rye 0.2 triadimenol

Rye straw and fodder, Dry 5 2?:5:::;2:’ ata: triadimefon,

[Spring onion ” 0.05 ][(*) " ][ JrSource of data: triadimefon l

|Strawberry | ot] || | |[Source of data: triadimefon B

. l , - triadi

Sugar beet 0.1 [l St.)ur.ce of data: triadimefon,
triadimenol

Sugar beet leaves or tops 1 :‘?:Jicr:e:uif’ ata: triadimefon,

ﬁomato ” 0.5 ” ” " “Source of data: triadimefon |

Wheat 0.2 S<.)ur_ce of data: triadimefon,
triadimenol

Wheat straw and fodder, 5 Source of data: triadimefon,

Dry ' triadimenol

| TRIAZOPHOS

Commodity (m MRZL ) Symbols Fooi'note

Broad bean, Shelled

(succulent)(=immature 0.02 ||(%)

seeds)

|Brussels sprouts

|

o1 |

L

|Cabbages, Head

L

o1 |

|

-

[Carrot I os5] I ||| I
[Cattle meat oo™l | |
[Cattle milk [ ootfell T |
[Cauliﬂower Jl 0.1 ” “ J " J
[Cereal grains ~ JI 0.05 [|(*) I | | |
[Coffee beans | 0.05 Ji(x) | L | |
Common bean (pods 0.2 “
and/or immature seeds)
[Cotton seed Jr 0.1 " ” " ” l
[Onion, Bulb I oos| ™| || J
Peas (pods and
succulent=immature seeds) 0.1
|Pome fruits lr 0.2 ” " ‘ " " J
[Potato I oos|e] || |
|Soya bean (dry) | 0.05 () |l | | |
[Strawberry L oosf] || | |
[Sugar best — oos|®™| || |
| TRIFORINE B

, ]
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Commodity l (me/ke " Symbols Footnote
[Apple | o T I |
Blueberries L 1 ”:” IL ” I
Brussels sprouts | 0.2 IL ]L ” , IL 7
|Cereal grains l 0.1 ”—_” " I |
Gherres Y I | |
Common bean (pods : '
and/or immature seeds)
Currants, Black, Red, White 1
Fruiting vegetables,
Cuctlrl'its Eetat! 05
|Gooseberry | I | |
 |Peach R 5| [Po | ] |
IPlums (including prunes) I 2| ” | IL j
Srambery ] |
[Tomato I o5] || | | !
[Tree tomato I 002 || I |
| VAMIDOTHION B
Commodity (m% ) Symbols Footnote
ICereal grains ” 0.2 ” ]l !L " I
!Grapes ” 0.5 ” Wl ” " I
[Peach I 05| || ||| |
[Pome fruits I 1 |
|Rice, Husked ” 0.2 “ ” ” ]l I
fSugar beet ” 0.5 ” 1! l " l
] VINCLOZOLIN |
Commodity (m :,/Rké ) Symbols Footnote
|Blackberries ” o ” WI " ” I
[Blueberries | | |
|Cabbages, Head ” 1] ” ” 1[ ]
Gttt mont I Y | |
[Cattle milk L oosfm| | T |
LCauIiﬂower “ 1“ ” “ Il I
[Cherries | 5] [P | |
|Chicken eggs “ 0.05 “(*) ” J[ " I
|Chicken meat B 0.05 |6 | I I |
[Chicory, roots —“ 5 M ” “ ” —]
Common bean (pods “ ” " ” ” '




land/or immature seeds) “ 2| | J' |

ICucumber " 1 " ]I___" ||

Currants, Black, Red, White 5

Dewberries (including ,

boysenberry and , o

loganberry) _ ,
|Garden pea, Shelled i i I !
|Gherkin | 1N |
|Gooseberry b s LI | |
|Grapes I sIL L L | |
[Hops, Dry | so] I - |
[ivirut T o 1| |
|Lettuce, Head 1B sl L L | |
Melons, except watermelon 1

[Onion, Bulb | 1

[Peach I 5] P || |

IPeppers, Sweet | 3 | Il \

[Pome fruits | 1

[Potato ot T

|Rape seed L I |

|Raspberries, Red, Black ” 3 ”__lr " ”
Etrawberry ” 10 " " ” “
lTomato JI 3“ ” J' l[
[Witloof chicory (sprouts) || A |

______.________‘LL_

Click on the file to download it as .CSV

1070867501109w. csv  (Size <1K)

For any further information please refer to:

Secretariat of the Joint FAO/WHO Food Standards Programme

Food and Nutrition Division, Food and Agriculture Organization of the United Nations (FAO)
Viale delle Terme di Caracalla, 00100, Rome, Italy

Tel (6) 57055443, Fax (6)57054593

Email:Codex@fao.org
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289 Records © FAO

| Albendazole
SpeCies Tissue Zﬁi@gj , Symbols Footnote
Not l
specified [[Muscle , 100
I N |
| [Liver | 5000 || |
| mi | o]
| Kidney " 5001‘[ "
! Azaperone B
Species || Tissue MRZL (,'f M Footnote
|Pig [Muscle | 60 | |
T ) )
e | o] ] |
[ Ko | 100 ] ]
r Benzylpenicillin/Procaine benzylpenicillin
Species || Tissue ’Z’;ﬁ(‘gj §JL’17£’2L$ Footnote
[Cattle  |Muscle | 50 || | |
T ) |
vk e | |
I T ) J
Pe IMwae | S0 g
A ) | ]
r Kidney J 50 " J
Chicken [Muscle J 50 JIApplies to procaine benzylpenicillin only. J
Jﬁ_iver Jr 50Jr kapplies to procaine benzylpenicillin only. I
| J[Kidney Jr SQJ[ "Applies to procaine benzylpenicillin only. J
I Carbadox |
Species || Tissue MRZL (,j Symbols Footnote
Pig  [Muscle | 5] | ]
l JlLiver | 30 || 1l |
[ Ceftiofur |
Species || Tissue MRZL (;f Symbols Footnote
lCattIe Iﬁ\/luscle H 1000 " Jl
| ILiver I 2000 || |
| [Kidney || 6000 || | i
] i ] i T ]
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| JFat ]| 2000 | |
L Mik ] 100 jiGFe/) | |
LPig ”Muscle ” 1000 [ | 7
| [Liver 2000 || ] B
| [Fat | 2000 | |
| Jlidney | 6000 | |
I , Closantel 1
Species || Tissue A;/R/l‘;’)(f Symbols Footnote

LCattle. [Muscle ][~ 1000 ][ R |
ey | w0 ]
I ) | |
[ Joer o] ] |
[Sheep  |Muscle || 1500 || | |
I T S ]
I ) ]
T T ]
L Diclazuril j
Species || Tissue A;’/?/fg)(j Symbols Footnote |

[Sheep  [Muscle || 500 |
I Liver ] 300 |
l Fat___ | oo | |
L [Kidney || 2000 || | |
[Rabbit  |[Muscle || 500 |[ B |
| [lLiver ]| 300 | |
L Fat | 1000 || | |
l [Kidney || 2000 | Jl |
[Pouttry  |Muscle || 500 ] I |
| |[Fat/Skin || 1000 || I |
| |[Kidney || 2000 | |
i lLiver | 3000 || L |
[ Dihydrostreptomycin/Streptomycin ]
Species || Tissue ’ﬁ?ll;g)(j Symbols Footnote

[Cattle j[MuscIe ” 500 [T ” l

Milk 200 [(Fe/DT

| |[Kidney || 1000 |[T | I
I (T ) ]
B Iiver 5001||[T !IL 7]

! li Al
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Pig [Musce | 500 ||T I ]
[ o | oot ] |
[ JKeney | To00JT | ]
[ = oot | ]
[Sheep  |Muscle | 500 |[T | |
[ e | s00fr ] ]
[ ke | tooft ] |
[ Jre | w0t |
IGhicken IWIuscIe " 500 ”T J|
R T ]
I T ) ]
I T ) |
f Diminazene
Species || Tissue MRZL (,j _S_y_m_ég_/g Footnote
ICattle ”Muscle ]r 500 || Jr |
[ Jkaney | o0 | N
i Jlmk Jr 150 ”(ﬂ'g/ )] "Limit of quantitation of the analytical method. I
[ e [ voo0] ] |
| Doramectin l
Species || Tissue Zl/?llé Symbols Footnote
High concentration of residues at the injection {
Cattl Muscle 10 site over a 35—-day period after subcutaneous or
atte ’ intramuscuiar administration of the drug at the
recommended dose.
Fat 150 :::gehs concentration of residues at the injection
[ lLiver | 100 || I |
I |Kidney || 30 | | |
[ Estradiol-17beta ]
Species || Tissue A;I/?/l(;ggj Symbols Footnote
Residues resulting from the use of this
Cattle Muscle unnecessa substances as a growth promoter in accordance
v with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Kidne unnecessa substances as a growth promoter in accordance
Y 4 with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Fat unnecessary substances as a growth promoter in accordance
: wifch good animal husbandry practice are unlikely
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| |

L

Itco pose a hazard to human health.

Liver unnecessary ||

Residues resulting from the use of this
substances as a growth promoter in accordance
with good animal husbandry practice are unlikely
to pose a hazard to human health.

Febantel/Fenbendazole/Oxfendazole

MRL (1 | Symbols

Flubendazole

Species || Tissue ke || Footnote _
ICattle ”Muscle " 100] ” j
[ ik 100 [I(e/) [ |
[ JKene | 00| |
[ oo o] ] |
l | 100 | I |
Pig Muscle || 100 || [ |
Kidney || 100 | L ]
JIliver 500 || I |
JFat 100 | | |
LSheep ]Wuscle l[ 100 ” " I
[ | Milk | 100 |((Fg/D) || |
| |lLiver ] 50 | |
| JFat ] 100 I |
| |[Kidney | 100 Il |
|Goat "Muscle ” 100 |L [
I IFat | 100 | L
l lLiver ]| 500 | L N
| [Kidney | 100]] | |
IHorse ]|Muscle IL 100 " “ ]
| [Kidney || 100 | | |
! tiver | 500 || | |
L IFat | 100 | | |
l Fluazuron j
Species || Tissue /Zf/?ll;g)(f Symbols Footnote
[Cattle ”Muscle " ZOW[ 1| J
[ IKidney || 500 L |
| Fat | 7000 I |
l [Liver ] 500 | I 7|

Species || Tissue ’Z/leggj Symbols Footnote
IPig [Muscle ]| 10 || Il ]
L lLiver || 10| | |
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[Poultry [Muscle | 200 || I

S | IS | FN | SR | N | S—

|

B
L lLiver | 500 | L |
L |Eces | sof | |
l ‘ Isometamidium
'Species Tissue ’Zill;ggj / Symbols Footnote
lCattle "Muscle _J 100 l I
| [Kidney | 1000 || I
= o] ]
| o]
[ Jover oo
r Ivermectin
Species || Tissue g’;ﬁggj ’Smé"o—ls Footnote
[Cattle  |[lLiver | 100 H |
L [Fat | 40 I
Pig _ [liver || 5]
[Fat | 2] | |
|Sheep ||Liver 15'|f JI : ] :
[Fat 2 |l |
Levamisole J
Species | Tissue %j Symbols Footnote
[Cattle ||Mus'cle " 10 |r JI
l [Fat | o |
| [Liver | 100 ||
| |Kidney || 10 |
[Pig  [Muscle | 10 || l
| [Kidney | 10 | |
| Fat | o |
| [Liver | 100 | Il
lSheep J|Muscle lr 10 r |[
| liver J[ 100l |
| Kidney | 10| IL
| Fat || 10| L
IPoultry ”Muscle " 10 ” Jr '
| [Liver | 100 || i
| JFat | 10 |
L |Kidney || 10 | I
| Moxidectin
|

|| | mrLt | symboss|
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Epecies |Tissue |  em | |Footnote
Very high concentration and great variation in
Cattle Muscle 20 the level of residues at the injection site in
: » : cattle over a 49 day period after dosing.
[ Jover L o] ]
ke | s ]
I T ) )
LSheep ”Muscle IL 50 ” " ]
I T L |
I T - | |
T u |
[Deer  |Muscle | 20 | |
C JKane | s ] |
[ J= | sw] |
[ Joer o] ]
L Neomycin —I
Species | Tissue %j Symbols Footnote
[Catle  |Muscle || 500 || [l ]
N T T ) ]
I Fat__ | 500 | 1L |
[ [Kidney | 10000 || 1 |
l Mk 500 |(4e/) ]| |
|Pig [Muscle | 500 || I ]
l Jliver || 50 | |
L lKidney ]| to000] ][ |
| Fat___ | 500 | ]| l
|Sheep lhﬂuscle ” 500 ” ” ]
L Liver ]| 00 | |
| JKidney | 10000 | B ]
[ JFat | 500 | B |
IGoat ]lMuscle ” 500 ” “ —I
| Fat___ | 500 | L |
| |Kidney | 10000 L |
| Jliver [ 500 || I |
[Chicken |Muscle || 500 ] |
L liver || 500 | | |
| [Fat | 500 | L |
| |Eges | 500 | | |
| |[Kidney || 10000 ][ | |
l[Turkey !!Muscle j!_ 500 !.L !! ']
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10000 ||

| ey | | |
[ e | o0 | |
I O - | |
[Duck  [Muscle || 500 || | I
T ) |
I 2 T J
[ ey | oo00) ] |
| Nicarbazin |
Species || Tissue Agli‘)(j Symbols Footnote
iChicken "Muscie “ 200 H “ }
[ |[Fat/Skin || 200 || I l
I |[Kidney || 200 | l |
i liver | 200 | H |
[ Oxytetracycline J
Species || Tissue A;Ziggj Symbols Footnote
[Cattle  |[Muscle | 100 || \ |
| |[Kidney || 600 | | |
l Mk || 100 | |
| |lLiver || 300 | I |
IPig |[Muscle - | 100 || i |
| |[Kidney | 600 || | |
| Liver || 300 | 1 |
[Sheep ”Muscle Ir 100 ” ” |
| _|Kidney | 600 || I |
| flLiver | 30 | |
[Chicken |[Muscle | 100 || I ]
| Liver || 300 | I |
| |[Kidney || 600 | | |
| JFees | 200 | | |
|Turkey J’Muscle ” 100 “ “ |
| Liver ] 300 | l |
| |Kidney || 600 | | |
IFish “Muscle ” 100 ” ” |
Giant Not
Prawn specified 100 Penaeus monodon.
| Progesterone
Species || Tissue ’Zf/?llgggj Symbols Footnote

Resi}dues resulting from the use of fhis
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substances as a growth promoter in accordance
Cattle Muscle unnecessary with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Fat unnecessa substances as a growth promoter in accordance
v with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Liver unneéessa substances as a growth promoter in accordance
~ i with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Kidne unnecessa substances as a growth promoter in accordance
Y 4 with good animal husbandry practice are unlikely
to pose a hazard to human health.
| Spectinomycin
Species | Tissue ’Zﬁlfg)(j Symbols Footnote
ICattIe ”Muscle ][ 500 ” ]L ’
] [[Milk | 200 |((Fe/) | |
I [[Fat | 2000 | | |
| ~ JLiver | 2000 || | |
_|KKidney |l 5000 Il ]
Pig [Muscle | 500 | | |
I Jluiver || 2000 || I |
| |[Fat I 2000 | | |
l |[Kidney || 5000 | | |
[Sheep  [Muscle | 500 || Il ]
[ lLiver || 2000 | L |
| |[Fat L2000 | |
| [Kidney | 5000 || I |
]Chicken |Wusc|e " 500 ” ” I
I Jliver || 2000 | | |
l JEges | 2000 | | |
l |[Fat | 2000 ] | |
l |Kidney || 5000 | 1N |
l Spiramycin |
Species || Tissue A;Z’;ggj Symbols Footnote
ICattle ”Muscie ” 2001] u I
! liver || 600 || I |
I [[Kidney || 300 | | |
I IFat | 300 | | ]]
I

I




| [Milk I 200 ||Ae/y ||
IPig [Muscle | 200 || I
[ Kidney | 300 | 1|
| JFat | 300 | I
l lLiver | 600 || L

[Chicken [Muscle ||

200

I |

I

"Kidney Jr

800

|

|

l Jliver || 600 | |l
L Fat || 300 | |
| Sulfadimidine
Species‘ Tissue Agﬁ(‘gj Symbols Footnote
[Cattle  |[Milk I 25|(de/) || | ]
Not .
specified |[Muscle 100
I [Kidney | 100 || I |
I JFat || 100 || I |
l tiver || 100 | | |
[ Testosterone : |
Species | Tissue ZZL@(Z‘ M)Q_Ig Footnote
Residues resulting from the use of this
Cattle Muscle Unnecessa substances as a growth promoter in accordance
i with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this .
Liver unnecessa substances as a growth promoter in accordance
4 with good animal husbandry practice are unlikely
to pose a hazard to human health.
Residues resulting from the use of this
Eat Unnecessa substances as a growth promoter in accordance
i with good animal husbandry practice are unlikely
|lto pose a hazard to human health.
Residues resulting from the use of this
Kidney Unhecessa substances as a growth promoter in accordance
v with good animal husbandry practice are unlikely
to pose a hazard to human health.
Thiabendazole
(used also as pesticide)
Species | Tissue A;Zl(;r)(j Symbols Footnote
The MRL also covers residues derived from feed
||Cattle Muscle 100 containing the residues resulted from
agricultural use.
| ] ir I 1] |
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Liver

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Fat

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Milk

100

The MRL also covers residues derived from feed
containing the residues resulted from
lagricultural use.

Kidney

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Pig

Muscle

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Liver

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Kidney

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Fat

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Sheep

Muscle

100

The MRL also covers reidues derived from feed
containing the residues resulted from
agricultural use.

Liver

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Fat

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Kidney

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Goat

Muscle

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Milk

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Liver

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

Fat

100

The MRL also covers residues derived from feed
containing the residues resulted from
agricultural use.

L

A

I -
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The MRL also covers residues derived from feed
Kidney 100 containing the residues resulted from
agricultural use.
Tilmicosin I
Species ﬂssue, A;’;,;gj Symbols Footnote l
[Cattle |Muscle || 100 || I B
! |[Kidney | 300 | I |
I ) 1
I T T |
Pe__Jmusoe |00 ]| ]
I ) |
[ ke | o0 | |
[ Jover | w0 | |
[Sheep  |Muscle || 100 || I |
I L I |
Milk 50 (Fg/N T
T 0 ]
I T ) n
l Trenbolone acetate |
Species || Tissue MRZL (,a" Symbols Footnote
]Cattle ”Muscle ]f 2 ” Jr J
l |Liver | 10 l |
l Triclabendazole |
Species | Tissue MRZL (;f M-QQ/—S Footnote
[Cattle  |Muscle || 200 || ] |
| |[Fat L 100 | | |
I |Kidney || 300 | | |
L liver ]| 300 | I |
LSheep ]|Musc|e ” 100 ” ” l
I Jliver | 100 || | |
| |[Fat | 100 | | |
I |Kidney || 100 || | |
r Zeranol J
Species | Tissue MRZL (,j Symbols Footnote\
lCattle |Wuscle Jl 2” || I
l Liver ] 10| | |




