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Supervised residue trials

Purpose:
To establish the MRL or the Guideline for safety application of
pesticide in the crop, essential material in registration process.

Designed followed with the guideline of pesticide residue trial,
with the similar application dosage, stage, frequency to the field
efficacy test, without considering the control of insect, herb, fungi,
etc.

Guideline on Pesticide Residue Trials

CRRERRAEN GRT) ) in 1984
NY/T 788-2004 Guideline on pesticide residue trials

Trial for the combination of commodity/pesticide: continuous
two years at two or three representative sites.

Two parts of the trial "
Dissipation of pesticide residue in crop,
soil or water; half life.
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Terminal residue related with different
application dosage, frequency, harvest
interval.
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Background information of pesticide
residue trial

Active ingredient, common name, chemical name, structure,
molecular weight, physical property, chemical property,
formulation, solubility, stability, Metabolite or degradate etc
Crop strains, sampling site, growth cycle, crop culture

Application stage, application method, Field Efficacy Test
result

Toxicology, LD50, ADI, MRL

Analytical method, half life, terminal residue

Pesticide product

Essential to each combination of pesticide / commodity

different formulation, content

Commodity change, caused to different application: dosage,
frequency, stage, target to control.

Exceptions: me-too registration
A A A 257 5 Trial is not essential
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Commodity

In principle, each commodity needs the trial.

A representative commodity

is most likely to contain the highest residues.

is likely to be major in terms of production and/or
consumption.

is most likely similar in morphology(J£ 2:2%), growth
habit, pest problems and edible portion to the related
commodities within a group or subgroup.

Commodity

Group MRL
a2 rice. Ffupland rice
#35: wheat. KZbarley. #eoat. Hirye;
FHJE: maize. mEsorghum. 45 Fmillet;
oAb HiE: eggplant. pepper. Fk%okra;
FLHL: pear. apple;
Minor Crop
Residue extrapolation is the process by which the residue
levels on representative commodities are utilized to estimate
residue levels on related commodities in the same commodity
group or subgroup for which trials have not been conducted.

CAC Crop Classification for MRL Establishment

Class A Primary food commodities of plant origin
Class B Primary food commodities of animal origin
Class C  Primary animal feed commodities

Class D Processed foods of plant origin

Class E  Processed foods of animal origin

CAC Crop Classification for MRL Establishment

Class A Primary food commodities of plant origin
Typel Fruits
Type2 Vegetables
Type 3 Grasses
Type 4  Nuts and Seeds
Type 5 Herbs and Spices
28 Groups
Group 001 Citrus fruits @25 /K F (FC0001)
subgroup 001A Lemons and Limesfy 5 555725 (FC0002)
subgroup 001B Mandarins %35 (FC0003)
subgroup 001C Oranges, sweet, sour &{f. RIS (FC0004)
subgroup 001D Pummelos A T-3% (FC0005)

CAC Crop Classification for MRL Establishment

Class A
Type 1 Fruits
Group 001 Citrus fruits A28 /K J (FC0001)
subgroup 001A Lemons and Limesfi i 55572 (FC0002)

FC2201 Australian blood lime )37 21 15
FC2202Australian desert lime ) 7 yb 55

o o o o o

Chinese Crop classification for MRL
establishment

e NIRRT Al i 2 i

i 1490 4

1 Cereal grains
2 Oilseeds

3 Vegetables

4 Fruits
7 Beverage
5 Nuts g 10 Feeds
8 Edible fungi 11 Herbs
6 sugar crop
9 Spices

P13




Crop classification for MRL establishment
-leafy vegetable

Vegetables
leafy vegetables
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Sites for different commaodity

Three sites - crop
rice, wheat, cabbage, cucumber, tomato (pepper) ,
orange, pear (apple) , soybean, tea, peanut

one site-crop
i BCENIR A7 S AT I LS BN 37 N SN T e ok 8

Two sites-crop: other crop

Field sites

Representative site

Geographical position, climatic conditions,
cultural method, soil type.

No application history of same class pesticide
before and during the trial.

Plot arrangement

One plot for each treatment, such as dose, application times,
harvest interval. Some plot could be combined.

3 replicates for each treatment.

Plot area: 30m? for crop, 15m?for leafy vegetable; 2 trees for
fruit

arrangement of the plot: wind direction, water flow direction,
buffer zone

different field in the 2" year

IS B /M XA Elygll

Application

Recommended dosage from the Field Efficacy test

Normal dosage:
the highest dosage in the Field Efficacy test
High dosage:
1.5 times of the normal dosage, avoiding the phytotoxicity.

Frequency:

one or two times more than recommended times of Field
Efficacy test
One application for pesticides used as soil treatment, seed
treatment, herbicide, or PGR (plant growth regulator).

Application

Pesticide Application stage

Working backward

Based on the information of the harvest interval,
application interval and application times

Different to the Field Efficacy test

Uses of water, normally 30-50L/mu, 15-25L/mu for seedling
stage,
uses of soil, 40kg/mu




Example: p
application to watermelon, not the /%
stem or leaf;
application herbicide to maize
plant in dissipation study

application to the target in
terminal residue
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Pesticide dissipation dynamics

Dissipation Loss of pesticide residues from an environmental
compartment due to degradation and transfer to another
environmental compartment.

is the loss process of pesticide residue in crop or environment
due to degradation, transfer or dilution for growing .

is the trial designed to investigate the pesticide residue change
in the crop, soil or water

is the criteria to evaluate the stability or persistent of
pesticides in crop or environment.

Pesticide dissipation dynamics

Half-life (t;5)
Time taken for the concentration of a pesticide in a compartment
to decline by one half. Usually an estimate based on observed
dissipation over several half-lives that can be described by first
order Kinetics.

C=CeXT, T,5=0.693/k. (In2/k)

Dissipation time 50% (DTx)
Time required for one-half the initial quantity or concentration of
a pesticide to dissipate from a system.

Pesticide dissipation dynamics

In the dissipation study
application with the highest dosage
one application, several samplings
several application, one sampling

Sampling at 2h, 1, 3, 7, 14, 21, 30, 45, 60d after application.

It is permitted to increase the dosage in order to obtain the
dissipation curve if the initial concentration is too low, however,
the phytotoxicity (Z455) must be avoided.
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Pesticide dissipation dynamics
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Pesticide dissipation dynamics

From the dissipation study

to know the pesticide residue behavior in crop and
environment.

to guide the safety application of pesticide

to know the PHI, DT, Re-entry interval




Pre-Harvest Interval

PHI
The time interval between the last application of a pesticide to a
crop and harvest.

Different PHI for different pesticide, crop and environment.

Different pesticide, more stable, longer PHI;
Different commaodity s
Different site

Essential to give the PHI for each pesticide in each commodity at
different site.

Example:

Polyoxin 3%WP, rice.
Field Efficacy test :
Recommended dosage: 100-200mg (a.i.) /kg;
3 applications
interval between applications: 7-10d
harvest interval: 14d

How to design the pesticide residue trial ?
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Application interval: 7days

Dose:

f: 200mg/kg, JT/KEESOL/HT, 3%7rft, HHEHIAE Y. 333g/H
. 300 mg/kg, JH/KESOL/RT, 3%, AHIFIE L. 510g/H

Guidance amendment?

1 treatment of non cGAP or non-GAP (higher dosage,
frequency)

2 environmental samples: dynamic study or terminal
residue of soil or water

3 dissipation study or terminal residue of inedible portion
4 storage stability

5 more filed trial sites with QC

Guideline for safety application of pesticide

it is issued nationally and one part of the pesticide
management.

The purpose is to guide the pesticide application in
scientific, reasonable, safe way.

To prevent the crop from the harm of insect, herb or fungi;
To ensure the harvested commodity with the pesticide
residue lower than MRL.

Guideline for safety application of pesticide

GBT 8321.1-1987 A& 2y & B IAEN] (—)  (revised in 2000)
GBT 8321.2-1987 A2 & #LE FHHEN ()  ( revised in 2000 )
GBT 8321.3-1987 A& & HAL FHAEN (=) (revised in 2000 )
GB 8321.4-1993 A 24 # A% FHHE N (DY)

GBT 8321.5-1997 4% 244 HAL I (1)

GBT 8321.6-2000 A& 2445 BLAT LN (75D

GBT 8321.7-2002 A< 24 & FAT HIHEN] (5D

GBT 8321.8-2007 4 2 & B HHEN (J\)

GBT 8321.9-2009 4 244 HAL HIHE N (Ju)




Guideline for safety application of pesticide

Comparison of pesticide residue and
formulation analysis

Pesticide Formulation
Analysis

Pesticide Residual Analysis

Target | Active ingredients or impurity
in technical or formulation.
Quantitative and qualitative
analysis

Residue  pesticide,  toxicological
degradate, metabolite or impurity in
organism, commodity, environment.
Quantitative and qualitative analysis |

Appli Registration, QC in produce,
cation Monitor of quality in market.
range Research  to  improve the
formulation and application.

Registration, to set MRL, safety use
guideline, evaluate  the  risk,
monitoring studies for food safety or
bioremediation.

Requi Higher accuracy, precision,
remen linear

Lower sensitivity

Normal accuracy, precision, linear

Higher sensitivity

Pesticide Residue Analysis ‘

Sampling _
Sample pretreatment } Field

Sampling and sample pretreatment

Sample of residue analysis

representative

Extraction sufficient quantity
Clean-up
Concentration Lab subjective sample Samples from the field trial designed for
Determination a certain purpose.
Validation o -
objective sample  Unknown samples, monitoring samples
Report
Sampling Sampling method

One sample from each plot

Soil samples for terminal residue: soil layer 0-15cm
for dissipation study, 0-10cm

Collect control sample before the application

Avoid the cross contamination
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Air sample
Active Air Sampling Passive sampling , by
(absorbent, pump) diffusibility

Water sample

Deep water sampling

Soil sampler

Chinese Cabbage sample

Rice field

Sample pretreatment

Sample preparation includes procedures such as removal of
adhering soil from potatoes, withered leaves from lettuce,
“tops” from carrots, removal seeds from stone fruit, etc.

AN RS E ARk AT kb

NY/T THO-2004
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Guideline on sampling for pesticide residue analysis




Sample pretreatment

root and tuber vegetable
D22 N A NN LN NI o5 NI N TEZ TN i B3N

P rr.

Whole commodity after removing tops. Wash the roots or

tubes in cold running water, brushing gently with a soft

brush to remove loose soil and debris.

Collect 6~12 pieces, not less than 3kg. :

P34

Sample preparation

Bulb vegetables
AR whole vegetable after removal of
roots and adhering soil.

NS SNIPN - T

Remove adhering soil. Whole commodity after
removal of roots and whatever parchment skin is
easily detached. \

==
F

I
Collect 12~24 pieces, not less than 3kg. ’

Sample preparation

Leafy vegetable
R HME. Kase, @i, ek, e8p
B AU

Whole commodity after removal of obviously
decomposed or withered leaves.

Collect 4~12 pieces, not less than 3kg.

Sample preparation

Legume vegetables
W, RE. KOG, G5, BiE. 55, A5,

Whole commodity. HX G 3E8AFHE .
Not less than 2kg for fresh sample.

Sample preparation

Fruiting vegetables (edible peel)
BN ML T PEETA . PHLLA . BEAk R

Whole commodity after removal of stems.

Collect 6~12 pieces, not less than 3kg.

Fruiting vegetables (inedible peel)
R, &R,

Whole commodity after removal of stems.

I5E SR B2 5 R R 4 HIPE .

Collect 4~6 pieces.

Sample preparation

Pome fruits

R, R

Whole commodity after removal of stems.
Collect 12pieces, not less than 3kg

Stone fruit

AL ek, MRk Bk AT &

Whole commodity after removal of stems and
stones but the residue calculated and expressed
on the whole commodity without stem.

Collect more than 24pieces, not less than 2kg S




Sample preparation

Small fruits and berries
WA, AR, BAE, BEEE. OB, PH
. AR L, BESE. BET

whole commodity after removal of caps
and stems.

Currants(#%5 1), fruit with stems.

Not less than 3kg.

Sample preparation

Edible peel fruit

Mo
Whole commodity after removal of stems and stones
RAEFZDbut residue calculated and expressed on the
whole fruit.

ToAe R -
Whole commodity.
Not less than 1kg.

Sample preparation

Inedible peel fruit
AL, R WAL AR, AR,
[LEE U N U N

Whole commodity unless qualified.
AL RIS whole commodity after
removal of stone but calculated on whole frU|t

7% % . after removal of crown %t .

Collect 4~12pieces, not less than 3kg.

Sample preparation

Cereal Grains
INFEL FORL KERSE
Whole commodity

Fresh corn and sweet corn: kernels plus
cob without husk

Stalk and stem crop

ARl BEADRL I?Kﬂﬂ
Whole commodlty

Classification of the samples

Laboratory sample Sample or subsample(s) sent to or
received by the laboratory.

Analytical Sample The material prepared for analysis from
the laboratory sample, by separation of the portion of the product
to be analysed and then by mixing, grinding, fine chopping, etc.,

for the removal of analytical portions with minimal sampling error.

Control sample (field) CK Sample from a field test plot to
which no pesticide was applied (a zero rate sample) or which
received chemical treatments identical to the test plots except for
the test chemical.

Sample pretreatment ‘

Sample processing is intended to make the sample homogenous
and to convert it to a suitable state for analysis. It usually
involves a comminution process (chopping, blending, grinding,
etc.)




Stability of PR in sample processing

Chlorothalonil

One-fifth of the residue left after sample processing
of lettuce.

Homework title?

Sample divisionf 454> ‘

Sample quartering .
sieved through mesh (0.40mm) or homogenized, 2
collect 250~500g O\

Coning-and-quartering

Soil sample
avoiding drying by air, determining the water content

Sample Storage

Storage the sample at 3~5°C if the sample can be analyzed in
a few days.

Long term storage of the sample must be at -18 “C

Storage stability test: incurred residue sample or fortified
sample

If more than 30% of the residue is lost during storage before

analysis, residues from studies involving similar storage
periods may not be valid.

P40

Sample Storage

« commodities with high water content
« commodities with high acid content

« commodities with high oil content

« commodities with high protein content
« commodities with high starch content.

If residues are shown to be stable in all commodities studied, a
study on one commodity from each of the five commaodity
categories is acceptable.

In such cases, residues in all other commodities would be
assumed to be stable for the same duration of time under the
same storage conditions.

PR stability in Sample Storage

Pesticide: (polarity, solubility, volatility)
Matrix: soil, crop, vegetable (water, pH, oil, protein, starch)
Condition: temperature, light, humidity, time

State: original, homogenized, extracted (enzyme, solvent)

Homework title?

Analytical method

Official methods, AOAC, GB, NY
Method developed by the lab

Method validation
Sensitivity---LOD, LOQ

Accuracy----fortified recovery,
Precision---- RSD




Analytical method

Repeatability

For an analytical method, the closeness of agreement between
results of measurements on identical test material subject to the
following conditions: same analyst, same instrumentation, same
location, same conditions of use, repetition over a short period of
time.

Reproducibility

For an analytical method, the closeness of agreement between
results of measurements on identical test material where
individual measurements are carried under changing conditions
such as: analyst, instrumentation, location, conditions of use, time.

Analytical method

Precision
Closeness of agreement between independent test results
obtained under prescribed conditions.

Accuracy (of measurement)
Closeness of agreement between the result of a measurement
and the (conventional) true value of the measure.

Note 1. Use of the term precision for accuracy should be avoided.
Note 2. True value is an ideal concept and, in general, cannot be
known exactly.

Limit of Detection, LOD

Lowest concentration of a pesticide LOD & dth k& « 440 m 4 4~
residue in a defined matrix where A3 REGEREAMNMGR 7
positive identification can be (s4ng# % 4z % 5 )
achieved using a specified method.

T AR AR ik R o B R BAR
—BERAR N KF R G AN TRR et F. RABH AR
HAXARNEALR RGOS BRAERFHGRNBZREE, &
HERITH, BHBaERG ok REA.
B o

Lowest fortification of cyprodinil in Matrix matched standard solution

strawberry (0.1mg/kg) LOD 0.03mg/kg (0.02mg/L) (injection 20 . L)
LOD 0.4ng

Limit of Quantification, LOQ

Lowest concentration of a pesticide residue ina -
defined matrix where positive identification
and quantitative measurement can be
achieved using a specified method.

— MR AR N g K P AHLOQH & A

Lowest fortification of cyprodinil in

AR AL0R 5 b A 69 A strawberry (0.1mg/kg)

N | AMLOQE & F10m 6%k GkA,
.V‘,AL/ _ | #f, LOQ¢ £ # 4 L #Lower Practical

o il Levels (LPL) , fpia 4. B % FLOQ
; KFGRARAS 2 TR

Lowest fortification of DA-6 in FRGRE. # Rfek#l, —J‘-Eﬁ‘ £ 209
maize (0.002mg/kg) RA—LHEARRAY, £—Fkg
LOQ 0.002mg/kg LOQA K £ ¥ e B4R GLOQH & F A &
MRL 0.1mg/kg FHALEGAR (SMRLEF ) o

Analytical method

limit of reporting
Practical limit of residue quantification at or above the LOQ.

The LOQ for a defined matrix and method may vary between
laboratories or within the one laboratory from time to time because
of different equipment, techniques and reagents.,

Lower Practical Levels

Analytical method

LOQ mg/kg MRL mg/kg MRL/LOQ
0.001 0.001 1
0.005 0.01 2

0.01 0.02 2
0.02 0.05 25
0.02 0.1 5
0.04 0.2 5
0.1 0.5 5
0.1 1 10
0.2 2 10
0.5 5 10
1 10 10




Fortified recovery

Recovery, analytical

Fraction or percentage of a pesticide residue recoverable
following extraction and analysis of a matrix containing the
pesticide.

In principle, the fortified level should be at the residue level in

Fortified recovery and
Relative Standard Deviation

Fortified level mg/kg | Fortified recovery %
>0.01 70-110 Recovery 70-110%
0.001-0.01 60-120 mean recovery>80%
<0.001 50-120

samples. Fortified level (mg/kg) RSD(%)

>1 10

5 replicates S01- <1 15

Unknown samples, RSD, coefficient of >001- <01 20

fortified at LOQ, MRL, and above MRL variation : =0.
or LOQ, 2~5L0Q, 10 LOQ >0-°210-0§1°-°1 gg
. . Confirmation or validation
Linearity
Validation

Matrix matched standard solution (matrix effect)
Range: injection concentration should be covered at least
R2 coefficient of determination

v correlation coefficient

Matrix effect

Homework title?

In pesticide analysis, the process for establishing that
an analytical method or equipment will provide reliable
and reproducible results.

1 To change the chromatographic condition;

2 To change the detector;

3 To change the column;

4TLC;

5 Derivatization;

6 GC-MS or LC-MS;

7 Other methods (enzyme inhibition, ELISA, etc)

Calculation and
expression of the result

The terminal residue is the sum of the parent pesticide,
metabolite, degradates which are of toxicological
significance.

Record “A4& H” or ND (non-detectable) if the residue <
LOD, not*“0”,

Significant figures

P30

Calculation and expression of the result

Fresh weight basis

Pesticide residues are reported on the laboratory sample as it is
received, with no allowance for the moisture content. MRLs and
pesticide residues in food commodities are expressed in this way.

Dry weight basis

Pesticide residue concentration reported as if the residue were
wholly contained in the dry matter of the sample, i.e. analytical
results are corrected for the water content of the test sample.
Residues in soils and feeds, and MRLs for feedstuffs are
expressed on a dry weight basis.




Pesticide Standard

Certified Reference Material

Reference material, accompanied by a_certificate, whose
pesticide concentrations are certified by procedures which
establish their traceability and for which each certified
concentration is accompanied by an uncertainty at a stated level
of confidence. Storage conditions and period for which the
certification remains valid may also be included for unstable
materials.

P24

Stability of pesticide standard

Storage condition for the standard
Low temperature, Light-avoiding, Moisture protection,
normally stable in a few years

Storage condition for the stock solution
Low temperature, Light-avoiding, Moisture protection,
high concentration, suitable solvent

The loss mainly caused by the solvent evaporation. Most
compounds are stable.

Homework title?

Pesticide residue dissipation and terminal residue

“+." ScienceDirect CONTRDA

&

ELSEVIER

Dissipation of propisochlor and residue analysis in rice, soil
and water under feld conditi

hurem Jiang

Food Control, SCI 2.46(2011)

Ecotoxicology and Environmental Safety

i Qin®, Yuurhe c n flarg . Fes

Ecotoxicology and Environmental Safety SCI 2.13(2011)

Pesticide residue dissipation and terminal residue

Analysis of eyprodinil in leek and pepper and its decline
under field conditions

WComgyun Lin - Sall Wang - 11 11 Bahyu Fhas
[T p—

Environ Monit Assess, 2011, SCI 1.36

Dissipation and Residue of Cyprodinil in Strawberry and Soil

Comgyun Lin - Sl Wasg - Li Li - Jing Ge -
Shures Jiang - Fragmao Lin

Bull Environ Contam Toxicol, 2011, SCI 0.99

Guidance on Crop Field Trials

NY/T 788-2004 Guideline on pesticide residue trials

OECD Guideline for the testing of chemicals Crop
Field Trial, 2009-9

Guidance Document on Crop Field Trials, 2011-10

EPA 860 1500 Crop Field Trials

http://blog.sciencenet.cn/u/Ifm2000

Questions

1. Pesticide Residue Trials and Field Efficacy test
2. How to design the field trial for residue?

3. The definition of half life

4. How to calculate the LOD and LOQ?

5. Pesticide validation method.




