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OBJECTIVES
ü Introduce

the topics with specific examples and to
provide sufficient background for understanding the
JMPR Manual (2016)

ü Show

the logic in and critical aspects of the evaluation
process.

ü To

point out the importance of applying science and
past experience in correctly interpreting data and
reaching valid conclusions.

ü To

improve their participation at CCPPR and to assist
performing evaluation of pesticide residue data at
national level

FAO/WHO JOINT MEETING ON
PESTICIDE RESIDUES (JMPR)
FAO Panel
Residue Evaluation

WHO Panel
Toxicological Evaluation

Estimation of MRL, STMR and
HR. Dietary risk assessment
The experts are
independent specialists,
who act in their personal
capacity and not as
representatives of their
government

Establish ADI and ARfD
Dietary risk assessment

Codex Committee on
Pesticide Residues (CCPR)

CODEX MRLs
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EVALUATION AND APPRAISAL
http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jmpr/jmpr-rep/en/

JMPR EVALUATION
COMPOUND (Codex number)
EXPLANATION
IDENTITY
METABOLISM AND ENVIRONMENTAL FATE






Plant metabolism
Rotational crop studies (confined and field)
Animal metabolism
Environmental fate in soil
Environmental fate in water-sediment systems

RESIDUE ANALYSIS



Analytical methods
Stability of pesticide residues in stored analytical
samples

USE PATTERN
RESIDUES RESULTING FROM SUPERVISED TRIALS
FATE OF RESIDUES IN STORAGE AND PROCESSING


Residues in the edible portion of food commodities

RESIDUES IN ANIMAL COMMODITIES



Farm animal feeding studies
Direct animal treatments

REFERENCES

JMPR Appraisal
COMPOUND (Codex number)
Explanation
Plant metabolism


Rotational crop studies

Animal metabolism
Environmental fate
Methods of analysis


Stability of residues

Definition of the residue
Results of supervised trials on crops
Fates of residues during processing
Residues in animal commodities
Dietary risk assessment



Long-term intake
Short-term intake

Recommendations

SECTION 1:
Environmental fate of pesticides and metabolism in plants
and animal (FAO MANUAL: 3.3.1, 3.3.2, 3.3.3, 3.3.4)
ü Requirements

for environmental fate studies

ü Planning

and conducting the environmental fate and
metabolism studies studies

ü The

use of the study results in the evaluation of residues
in food commodities

ü Examples

Requirements for environmental fate
studies

Ø Relevant to the potential for uptake of residues by food and feed crops

Type of use and requirement (Y/No/Conditional)
Type of study
Physical and chemical properties

Foliar

Soil

Plant of root,
tuber, bulb

Seed
dressing

Herbicide

Paddy
rice

Only if not provided for the technical material, e.g.,
hydrolysis and photolysis.

Aerobic degradation in soil

No

Y

Y

Y

Y

No

Soil photolysis

No

Y

Y

Y

Y

No

C

No

C

No

No

C

No

No

No

No

No

C

Rotational crops (confined)

Y

Y

Y

Y

Y

No

Rotational crops (field)

C

C

C

C

C

No

Field dissipation

C

C

C

C

C

No

No

No

No

No

No

Photolysis: plant surface
Photolysis: natural pond water

Biodegradation (water-sediment)

7C

Planning and conducting the
environmental fate and metabolism studies
 The 14C

label positions must be chosen to cover the fate of the various
fragments of the molecule.

 Allows

observation of all metabolites and degradates in soil, water, plant
or animal.
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EVALUATING ENVIRONMENTAL FATE STUDIES
Example questions addressed by e-fate studies
 What

is the nature and magnitude of residues in soil when
root/tuber crops are harvested?

 Will

residues persist for uptake by crops (rotational and orchard)?

 Are

there unique metabolites from environmental processes in soil
or anaerobic sediments (rice production)?

 Is

the compound susceptible to photolysis?

 Are

e-fate processes important for interpreting metabolism and
residue studies?

Examples
Boscalid (2006, 2008, 2009 JMPR)
ü

Persistent in soil: half life from 108 days to over one year

ü

Field dissipation studies: did not move into deeper layers of soil
and was primarily detected in the top 10 cm soil layer months.

ü

can be taken up extensively by crops grown in treated areas.
ü

following repeated application of the compound at GAP rates, the
residues in soil would vary approximately in the range of 0.5 and 2
mg/kg.

2009 JMPR: For a recommendation on boscalid residues in plant
commodities the addition of probable residues arising from direct
treatment in combination with root uptake of boscalid applied in
previous years must be taken into account

Meptyldinocap (2,4-dinitro-6-(1-methyheptyl)phenyl crotonate;
2,4DNOPC): 2010 JMPR
Photolysis on plant surface
ü

various degradates, but all at

low concentration
ü No

impact on the final residue
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Evaluating metabolism studies in farm
animals and crops
Information required
ü

Proposed metabolic pathway, with chemical structures and names

Ø

Levels of the metabolites:
ü

animal commodities (fat, muscles, kidneys, liver, eggs and milk)

ü

in the plant (surface, leaves, stems and edible root)

ü

Different soil types (crop rotation)

Should provide the basic evidence to support:
ü

propose residue definitions for plant and animal commodities,

ü

whether or not a residue should be classified as fat soluble.

Residue definition
(new compounds or periodic review)
Ø

Enforcement
The definition of a residue (for compliance with MRLs) is that combination
of the pesticide and its metabolites, derivatives and related
compounds to which the MRL applies.

Ø

Dietary intake
The definition of a residue (for estimation of dietary intake) is that
combination of the pesticide and its metabolites, impurities and
degradation products to which the STMR and the HR applies.

STMR: supervised trials
median residue
HR: highest residue

Difenoconazole (2007 JMPR)
Residue definition for plants (enforcement
and dietary risk assessment: difenoconazole
*

*

50%TRR in stalks

20%TRR in the grain

5%TRR in stalks
1%TRR in the stalks

10%TRR in the grain

1%TRR in stalks

Concentration, mg/kg expressed as parent,
or %TRR
Residue component,
Tops 50% Stalks, mature,
Grain,
wheat
mature, 8 29 days after mature, 29
days after
4th applic. days after 4th
2nd applic.
applic.
Total 14C residue (TRR) 8.7 mg/kg
54 mg/kg
1.4 mg/kg
Extracted residue
88 %
78 %
70 %
Unextracted
10 %
13 %
23 %
Difenoconazole
50 %
Hydroxy1%
difenoconazole
CGA 205375
5%
Hydroxy-CGA 205375
1%
Triazolylacetic acid
20 %
(TCA)
1,2,4-triazole
10 %
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Livestock metabolism for
difenoconazole
Residue definition for animal commodities
(enforcement and dietary intake):
sum of difenoconazole and 1-[2-chloro-4(4-chloro-phenoxy)-phenyl]-2(1,2,4-triazol)-1-yl-ethanol), expressed as
difenoconazole

Eloisa D. Caldas

QUESTIONS?

