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e Benefit: Sustainable production of agricultural

commodities.

e Risk : Side effects from acute and/or chronic toxicity.

e Justification : Economic poison (benefit >> risk).

Use of Pesticides in Agriculture

Occurrence of Pesticide Residues

Pesticide residue

Fig. Dissipation and intake of the pesticide residue.
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Chronic Risk by Pesticide Residues
e Chronic risk = Hazard X Exposure

- Hazard : 1/ADI (acceptable daily intake). Jd

- ADI = NOAEL / safety factor. i,
- Exposure : Residue X food consumption. \\)
- Upper limit of exposure : ADL Fesdt

ANIMALS L HIGH DOSE

te te
HUMANS LOW DOSE

4 4 [
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# \ <
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Exposure Management of Pesticide Residues

e Risk-cup for exposure of pesticide residues.

- Food intake 80%.
- Drinking water 10%.
- Residential exposure 10%.

e MRLs (maximum residue limits) or tolerances
for foodstuffs.

-Registration of crop for use.
-Estimation of residue level in the harvest.

-Establishmentfor upper limit of residue occurrence.
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e TMDI (theoretical maximum daily intake).
-? (MRL X Food consumption) = 80% of ADI.
- TMDI estimation for imidacloprid
Crop registered Food consumed MRL Pesticide intake
(kg) (mg/kg) (mg)
Mandarin 0.0832 0.5 0.04160
Kimchi cabbage 0.0118 35 0.04130
Lettuce 0.0034 5.0 0.01700
Cabbage 0.0048 35 0.01680
Apple 0.0318 0.5 0.01590
Pear 0.0244 0.5 0.01220
Rice 0.2211 0.05 0.01106
Others (16 crops) 0.0419 0.1~5.0 0.03363
TMDI 0.22312(6.1%)
* Acceptable daily intake for human : ADI0.06 mg/kg X 55kg= 3.3 mg

Establishment of MRLs

e Maximum residue limits (MRLSs) or tolerances as legal limits
for pesticide residues on/in foods and feeds with balancing.

- Should be set high enough so that mostresidues produced by the
legal use of a pesticide are below the MRL value.

- Cannot be set so high that it is impossible to detect misuse.

® Proposal of a MRL value.

- Using dataset from supervised field trials under GAP
legally permitted.
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Methods for Estimating MRLs

e Round-up (eyeball) method.

- Rounding up of the largestresidue value in a subjective manner.
- Degree of round-up based on the reviewer[l professional
judgment with no statistical theory and little guidance.

- Production of different MRL values using the same or similar
datasets.

® Necessity of SOPs to reduce reviewer[l bias and to enhance
the reproducibility of MRL determination in a objective
manner.

e EUmethod I and II (1997).

- EU methodI based on normal distribution with elimination of
outlier by Dixon’s Q-test and setting at the 95™ percentile.
- EU method II based on non-distributional empirical estimates

setting at the 2 x 75 percentile using the Weibull procedure.

- Right-skewed lognormal distribution provides better approximation
for most residue dataset.

- Realresidue values may erroneously be eliminated.

- Nostatisticalsupport for the 2 x 75" percentile to ensure MRL

high enough so as not to be exceeded.
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_ 95 % certain MRL is at least here.

Probability

No more than 5 % of the
residues values

~

Residue

Fig. Assumption of normal distribution in EU Method 1.

® NAFTA method (2005).

- Datasetshowing lognormal distribution.
Minimum of 95% upper confidence limit on the 95t percentile,
99th percentile estimate (95/99 rule) for large dataset (n = 15), and
UCLMedian95 (3.9 x upper prediction limit of the median) for small
dataset(n < 15).

- Dataset showing non-lognormal distribution.
Mean + 3 X SD (upper bound estimate of the 89% percentile for any
distribution).

- MLE (maximum likelihood estimation) technique for censoring
(10 ~15%) to supplement a dataset.

- Assessment of lognormality assumption by Shapiro-Francia test.

- Largesize of datasetis required for lognormal estimation.

- The unusually high MRL proposal in relation to the highest residue when
residue data do not fit to lognormal distribution well at the upper end
(Tailing effect).
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Fig. Assumption of lognormal distribution in NAFTA Method.

Review/inspect
field trial data

Enter data into
MRL spreadsheet

More than 10%
non-detects?*

®

Examine probability
plot and lognormal
test statistic

Enter data into Copy MLE-based
fill-in values

MLE spreadsheet

Is the data

lognormal?
Are there more
than 15 samples?

@ Use 95/99 Rule (@ Use Mean+3SD
as MRL as MRL

*If more than 60% of the data are non-detects, the fill-in values from the MLE spreadsheet should be used with caution.

Use minimum of
UCLMedian95th and
95/99 Rule as MRL

Fig. Algorithm of NAFTA MRL calculator.
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Development of OECD MRL Calculator

e Earlier versionwas based on NAFTA calculator and modified to
harmonize EU methods and for the small dataset.

e Statistical fits using lognormal, normal and Weibull distributions
have all shown the tailing effect.

e Earlier regulatory ceiling for MRL proposal (2 X Highest Residue
and 3 X Mean) eliminated real residue value as outlier, if unusually
high, in EU method I.

e Non-distributional approach for the regulatory ceiling may be used
to decrease the tailing effect.

Guiding Principles of OECD MRL Calculator

Practical implementation of sound statistical methods.

Simplicity for use without requiring extensivestatistical knowledge.

Clear and unambiguous MRL proposal for most residue dataset of
field trials.

Harmonization with EU and NAFTA procedures as much as possible.
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Statistical goal

e MRL proposalin the region of the 95" percentile (p95) of the
underlying residue distribution.

e Conservativesense to make errors by overestimating p9S than

by underestimating it for most datasets.
e Non-distributional approach to decrease the tailing effect.

e Norestrictionin relation to the earlier regulatory ceiling

preventing MRL proposals greater than2 X HR or 3 X Mean.

OECD MRL Calculating System (2011)

e For not fully censored datasets, selects the maximum of

- Highestresidue value
- Mean + 4 X standard deviation (SD)
- 3 X Mean X correction factor (CF)

* CF=1-2/3 X fraction censored data in the dataset.

e For fully censored datasets, selects the highest LOQ.

e Proposal on a case-by-case basis (reviewing by user).
- Almost fully censored datasets but with several LOQ values.

- Datasets with quantified values below the largest LOQ value.
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e Highest residue value.
- Lower-end floor to guarantee that MRL proposal is always greater than or
equal to the highest residue.
e Mean + 4 X standard deviation (SD).
- The base of MRL proposal.
e 3 X Mean X correction factor (CF).
- Another floor to guarantee that sample CV used in the calculation is at
least 0.5, a condition verified by most residue datasets.
- CF to correct overestimation of the mean of a dataset for censored datasets.
- CF=1-2/3 X fraction censored data in the dataset.
Censoring (%) CF 3 X Mean X CF
0 1.00 3 Mean
50 0.67 2 Mean
100 0.33 1 Mean
e Requires number of residue trials for
- MRL calculation not possible if less than 3.
- High uncertainty of MRL estimate [Small dataset] for 3 ~7.
- 25% probability of MRL estimate below the 95t percentile for 8.
- Statistically significant MRL estimate for more than 8.
e Data censoring

High uncertainty of MRL estimate [High level of censoring]

if more than 50% of the datasetis censored.

o

At
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| Residue data |

!

n<3
| Size of dataset (n) |—>| No MRL

n=3

N=0 \
HR |<—| No. of values (N) = LOQ |

| N=1

Calculate
- Mean +4 X SD

-3 X Mean X CF

!

Maximum of
-HR

-Mean +4 X SD
-3 X Mean X CF

Fig. Logic of OECD MRL calculator (2011).
»

AEGU
UNIVERSITY

Supervised Residue Trial for MRL Proposal

® Aindependent residue trial is required to produce a
residue value.

® Good field trial and reliable residue analysis are both
prerequisite.
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Supervised Field Trial

Critical good agricultural practices (cGAP) should be
followed.

Legally permitted GAP

Highest application rate

Greatest number of applications

Final application at minimum PHI (pre-harvestinterval)
Deviations allowed : £25% of the maximum application rate
and £25% of the minimum PHI. The only one of these
parameters be allowed to deviate cGAP.

»

DAE

GU
UNIVERSITY

Residue data

One residue value per one supervised trial.

The average or mean of the replicate values for
residue trials with replicate field samples.

The average or mean value of several analytical
measurements for the same sample.

Censored data (residue values < LOQ) by listing
the LOQ value along with an asterisk .

UNIVERSITY
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Captan residues in and between apple orchards

Captan In orchard Between orchards
Average (mg/kg) 2.00 2.27
Standard deviation 0.58 1.81
CV (%) 29.0 79.7

* ca. S0 apple samples were collected from each orchard.

Rounding

e MRL proposals are rounded as a last step in the calculation
for globally harmonized MRLs.

- Numbers between 1~10 are round to a single digit.

- Numbers between 10~100 and 100~1000 are rounded to multiples of
10 and 100 and so on.

- Intermediate values 0f0.015,0.15,1.5, 15, etc, are introduced to avoid
doubling MRLs on rounding.

0.001 0.0015 | 0.002 0.003 0.004 | 0.005 | 0.006 | 0.007 |0.008 [0.009
0.01 0.015 | 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.1 0.15 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1 1.5 2 3 4 5 6 7 8 9

10 15 20 30 40 50 60 70 80 90
100 150 200 300 400 500 600 700 800 900
1000

AEGU
UNIVERSITY
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o

e Rounding down if the MRL proposal exceeds the lower MRL
rounding possibility by less than 10% of the difference
between the upper and lower MRL rounding possibilities.

MRL class 10% Difference Cut off point for
rounding down
0.02 0.001 0.021
0.03 0.001 0.031
0.09 0.001 0.091
0.1 0.005 0.105
0.15 0.005 0.155
0.2 0.01 0.21
0.3 0.01 0.31
0.9 0.01 0.91
1 0.05 1.05
1.5 0.05 1.55
2 0.1 2.1
3 0.1 31
»
R
® Some rounding examples :
Unrounded proposal Rounded MRL proposal
(mg/kg) (mg/kg)
1.04 1
1.12 1.5
1.53 1.5
1.58 2
2.07 2
2.12 3
21.0 30
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Performance of the OECD Calculator

® Performance against synthetic data.

- 100,000 datasets sampled from the lognormal distribution with the CV = 1.0.
- For smallest dataset with at least 3 data points, calculated MRL/p95 = 0.37 ~

4.5, and calculated MRL/HR = 2.0 ~2.7.
- Failure rate (the chance to get a MRL below the p95)

Data point (n) Failure rate (%)
3 42.5
8 25
29 5

- For smallest dataset with at least 3 data points, greater probability that the
proposed MRL will be above the 95% percentile instead of below it (ca. 60%

confidence).

DAEGU

UNIVERSITY

e Performance against real data.

- The HR of 63 full datasets (at least 20 or 30 residue values) from EFSA* and
JMPR data as reference point expected to be above 95" percentile.

- MRL proposals by OECD calculator from 10 subsets of 5, 8, 16 and 20 data
points extracted from each of 63 full datasets.

Data point (n) MRL proposal/HR of the full dataset
5~8 0.5 ~ 2.5 (much more frequently = 1)
16 ~20 Mostly =1

* European Food Safety Authority.
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o Comparison with historical MRLs.
- On average the MRL estimates yielded by the OECD Calculator exceed the
MRLs proposed by EFSA and JMPR experts by 12% and 5%, respectively.
- On average the MRL estimates yielded by the OECD Calculator exceed the
MRL:s yielded by NAFTA Calculator by 11~15%.
EFSA 215 datasets JMPR 201 datasets
Parameter Rounded Rounded Rounded Rounded
MRL/EFSA MRL MRL/NAFTA MRL MRL/JMPR MRL MRL/NAFTA MRL
Min (overall) 0.30 0.43 0.40 0.50
Max (overall) 2.00 2.67 3.00 3.00
Mean (overall) 1.12 1.11 1.05 1.15
Mean (n = 4) 1.08 1.16 1.28 137
Mean (4<n =8) 1.12 1.09 1.08 1.12
Mean (8 < n=16) 1.21 1.08 1.00 1.11
Mean (n> 16) 0.92 1.08 0.95 1.20
Mean (0% censored) 1.16 1.12 1.05 1.16
Mean (< 100% censored) 1.14 1.11 1.05 1.17
Mean (100% censored) 0.91 0.98 1.04 1.00

DAEGU
URIVERSITY

Harmonization of MRL Estimation between

Korea and OECD

Field trial

Residue analysis

Number of field trials.
Adoption of ¢cGAP in lieu of GAP combinations.

Collection and handling of samples.

Input of the mean value of field replicates.

Employment of LOQ concept for HR or censoring.
Validation of the analytical method.

Analytical consistency (e.g. concurrent recovery).

Input of the mean value of analytical measurements.
DAEGU

o

UNIVERSITY

o

At
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72

Requirements of Supervised Field Trials for the
Establishment of MRL

Nation/ No. of No. of No. of Replication of Replication of TotalNo. of
organization field trial treatment sampling sampling analysis  measurement?
Korea 1 6~8 1~5 3 1 21~33
Codex" 6 1 1 1~2 1~2 24
EU major crop? 8 1 1 1 2 32
EU minor crop? 4 1 1 1 2 16
USAD 4~20 1 1 2 1 16~80

! Critical GAP is followed for pesticide application in Codex, EU (North or South regions) and USA.
I Including control and treated samples.

»
DAEGU
UNIVERSITY
Supervised Field Trials in Combination with GAP
Parameters for both MRL and Safe Use Standard in Korea
e Supervised trial of etofenprox + methoxyfenozide SE in pear.
No. of No. of No. of Replication of  Replication of Total No. of
application application timing sampling sampling analysis measurement?
2 2 1 3 1
3 2 1 3 1 21
4 2 1 3 1
D Including control and treated samples.
e Supervised trial of boscalid + metrafenone WG in green pepper.
No. of No. of No. of Replicationof  Replication of Total No. of
application application timing sampling sampling analysis measurement?
2 1 5 3 1
33
3 1 5 3 1
D Including control and treated samples.
»

AEGU
UNIVERSITY
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Current Revised

Pesticide Registration ,| Efficacy/phytotoxicity
Sub-committee (RDA) c¢GAP (safeuse standard)

| Supervised trial li 4' Supervised trial |

\4 .

TMRL Pesticide Safety | TMRL |
Safeusestandard (cGAP) Sub-committee (RDA)

| Efficacy/phytotoxicity |+«—

v

Committee of Food Sanitary
Evaluation(MFDS)

l

| MRL of Korea |

Fig. Revision of MRL Estimation Expert System in Korea.
»

UNIVERSITY

Analytical System for Pesticide Residues

Residue Definition

e Analytes: Parent compound (active ingredient), impurities and
degradation products/metabolites of toxicological significance

Pesticide Residue definition*
DDT Sum of p,p’-DDT, o,p"-DDT, p,p’-DDE and p,p"-DDD
Carbofuran Sum of carbofuran, 3-hydroxycarbofuran and conjugated

3-hydroxycarbofuran, expressed as carbofuran

Phorate Sum of phorate, its oxygen analogue, and their sulfoxides
and sulfones, expressed as phorate

* CCPR
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National System of Official Analysis for
Pesticide Residues in Foods

» Multiple residue methods (MRMs)

e Monitoring and inspection methods for samples with no definitely
known history.

o Optimized for coverage of maximum number of analytes, rapidity,
and analytical efficiency.

» Individual methods for group-based or single pesticides

Legal or research-oriented methods for limited number of analytes.
Complementary methods to verify MRM data.

Optimized for precise quantitation of residues.

Consisted of step by step procedures separately applicable to diverse

analytes with similar characteristics.

Criteria of the Analytical Method for Pesticide Residues

Parameter Multiple Individual
Purpose Screening Quantitation
Analytical priority Resolution/efficiency Precision
Sample preparation Group-based Analyte-specific

Limit of quantitation < 0.05 mg/kg or 2 of MRL < 0.05 mg/kg or > of MRL

(LOQ)
Recovery 70 ~130% 70 ~110%
Standard error (RSD) =30% =10%
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MFDS 4.1.2.2 (No. 83) Multi-Residue Analytical Method

| Chopped sample |
|— Add 100 mL of CH3CN/50 g sample

| Acetonitrile extraction |

|— Homogenize for 2 min

| Filtration |
I— Add 10~15g of NaCl

| Removalof aq. phase |

|— An aliquot equivalent to 10 g of sample

| Concentration |
|

|
| Florisil SPE ‘ | Aminopropyl SPE |

Acetone/n-hexane (20/80, v/v) MeOH/CH,Cl, (1/99, viv)
| GLc/ECD/NPD/FPD | | wpLcuvoFp |

| GC-MS confirmation | | LC-MS confirmation |

MFDS PLS Method Using GC-LC/MS/MS (2013~2015)
»

DAEGU

UNIVERSITY

QuEChERS Multi-Residue Analytical Method

| Homogenized sample |

|— Add 10 mL of CH3;CN/5~10 g sample and ISTD

| Acetonitrile extraction |

= Hand-shake for 1 min
|- Add NaCl, MgSO, and citrate buffer (pH 5.0~5.5)

| Centrifugation |

| CH;CN supernatant |

I— An aliquot equivalent to 3~8 g of sample

| Dispersive PSA/GCB SPE |

~ Add toluene (one third of CH3;CN)
- 25mg PSA +2.5~7.5 mg GCB /mL extract
Dehydrate by MgSO,

| Centrifugation |

|— Concentrate to remove toluene and reconstitute
| 1
GC-MS quantitation* | | LC-MS quantitation*

*Confirmation by monitoring alternative fragment or daughter ions.

DAEGU

UNIVERSITY
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Development of Individual Analytical Methods  °..
Instrumental analysis
Year Pesticide group ch' .Of y
pesticides Quantitation Confirmation
2004 Oximecarbamates 2 GLC-NPD GC-MS
Pyrethroids 11 GLC-ECD GC-MS
2005 Polarorganophosphates 5 GLC-FPD GC-MS
Acaricides 8 HPLC-UVD LC-MS
Organotins 6 HPLC-UVD -
2006 Organophosphates (sulfoxides) 3 GLC-FPD GC-MS
EBI fungicides/PGR 7 GLC-NPD GC-MS
Avermectines 2 HPLC-UVD/LC-MS LC-MS
Neonicotinoids 6 HPLC-UVD LC-MS
2007 Benzimidazoles 4 HPLC-UVD/FLD LC-MS
Sulfonylureas 15 HPLC-UVD LC-MS
2008 Graminicdes 6 HPLC-UVD LC-MS
Strobilurin fungicides 6 HPLC-UVD LC-MS
Etofenprox 1 HPLC-UVD LC-MS
Indoxacarb 1 HPLC-UVD/LC-MS/MS LC-MS
2009 Carbofuran/pro-carbofurans 4 LC-MS LC-MS
MBI fungicides 2 HPLC-UVD/LC-MS LC-MS
2010 Synthetic pyrethroids 2 HPLC-UVD LC-GC-MS
Synthetic pyrethroids 5 GLC-ECD GC-MS
2011 EBIfungicides 5 GLC-NPD (ISTD) GC-MS
Cyclohexanedione oximes 3 HPLC-UVD LC-MS
2012 Phenylamide fungicides 4 GLC-NPD (ISTD) GC-MS
Urea herbicides 4 HPLC-UVD LC-MS
Total 112
Sample Preparation Procedures for Neutral Pesticides
Sample preparation procedure
Pesticide grou LogP,, ia.-li ia.-li
sroup & Extraction 19 !lq', qu'. l}q. HAP?  CCsorbent
washing partition
Pyrethroids 4.3~7.0 Acetone N/A3 Hexane Yes. SPE-Florisil
Polar OPs -0.89~0.12 Acetone Hexane CH,Cl,/acetone No. SPE-silica
(50/50)
Acaricides 2.4~6.4 MeOH N/A Hexane N/A SPE-NH,/
SPE-Florisil
EBI fungicides 2.9~4.4 Acetone N/A CH,(C], Yes. Florisil
Avermectines 4.4~5.9 MeOH N/A CH,C], Yes. Florisil/
SPE-NH,
Neonicotinoids -0.64~1.6 CH,;CN Hexane CH,Cl, No. Florisil
Strobilurins 2.4~4.7 CH;CN N/A CH,Cl,/hexane Yes. Florisil
(20/80)
Etofenprox 6.9 Acetone N/A Hexane Yes. Florisil
Indoxacarb 4.7 Acetone N/A CH,Cl,/hexane Yes. Florisil
(20/80)
MBI fungicides 1.4~1.6 MeOH Hexane CH,CI, No. Silica gel

! Liquid-liquid washing or partition was followed to dilution of the sample extract with saline except

pre-concentration of extracts for polar organophosphates and neonicotinoids.
2 Hexane-CH,;CN partition for removal of fat.
3 Notapplicable or applied.
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Sample Preparation Procedures for Ionizable Pesticides

Sample preparation procedure

Pesticide group pKa'
Liquid-liquid

partition HAP? CC sorbent

Extraction

Benzimidazoles 4.2~4.7 MeOH Ion-associated No. None.
Sulfonylureas 3.2~53 CH;CN/H;0" Ion-associated No. Florisi/'SPE-NH,

Graminicides 2.3~3.8 CH;CN/H;0" Ion-associated No. SPE-NH,

1pKa of conjugate acids for benzimidazoles.
2 Hexane-CH,;CN partition for removal of fat.

Sample Preparation Procedure for Carbofuran and Its Congeners

HsC H
| Crop sample PN /S\N/R o C\N/H s C\N/” ’ ;«:
O 0
O CH3
'CH3
O—=Conj.
Procarbofurans Carbofuran -OH-carbofuran Conj. 3-OH-carbofuran
Reflux in 0.25 N aq. HCI | | stable extraction |
Hal C\N/H Ha C\N/H
Hydrolysis Hydrolysis
CH3
@/
Carbofuran -OH-carbofuran
Liquid-liquid partition |—| Florisil CC H LC/MS |
»
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e Sensitivity

o Selectivity
(specificity)

e Accuracy

e Precision

Validation Parameters for Residue Analytical Methods

Limit of detection (LOD)
Limit of quantitation (LOQ)

Degree of interference

Calibration, recovery

Repeatability, reproducibility

Sensitivity

e Limitof quantitation(LOQ): S/N=10
* Limit of detection (LOD): S/N=3
e Sensitivity Criteria for Analysis of Pesticide Residues!

MRL (mg/kg) LOQ (mg/kg)
>0.1 =0.1
0.1 =0.05
0.05 =0.02
<0.05 =MRLO 0.5

SANCO/825/00 rev.7-2004.

'Guidance Document on Residue A nalytical Methods, European Commission,

Selectivity (matrix interference)

® Blank values in the area of analytical of interest from the
matrices should not be higher than 30% of the LOQ.

»
DAEGU
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Calibration
e Matrix-matched standards where appropriate

e Bracketing calibration

Recovery experiment
e Validation recovery

e Concurrent recovery

Accuracy

CODEX OECD/EC
Dataset | Fortification level N Fortification level ogs
(mg/kg) Replication (mg/kg) Replication
Full Control 5 Control 2
Proposed LOQ 5 Proposed LOQ 5
5~80 LOQ 4 100 LOQ or MRL 5
90~1000 LOQ 4 - -
Reduced | Control 1 Control 1
Proposed LOQ 3 Proposed LOQ 3
10~120 LOQ 3 100 LOQ or MRL 3
90~1000 LOQ 3 - -
DARCY
Precision
Repeatability
ili Range of mean
Concentration level Repeatability 5
(RSD) recovery (%)
<1 Mg/kg 35 50~120
>1 #8/kg=0.01 mg/kg 30 60~120
> 0.01 mg/kg = 0.1 mg/kg 20 70 ~120
> 0.1 mg/kg = 1.0 mg/kg 15 70 ~110
> 1 mg/kg 10 70 ~ 110
'Guidelines on Good Laboratory Practice in Residue Analysis, CAC/GL 40-1993, Rev.1-2003.
Reproducibility
e Intra-laboratory reproducibility (run effect)
e Inter-laboratory reproducibility (laboratory effect)
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Matrix effectin QUEChERS method
e No. of pesticides : 138
® Analysis : Quechers preparation coupled with UPLC/TOF-MS
% of pesticides
Infantfoods Ion suppression | Ionsuppression | Ionsuppression <30% or | Ion enhancement
=40% 30~39% ion enhancement=10% >10%
Apples 19 20 56 6
Apples & bananas 17 17 59 7
Applejuice 1 5 68 21
Bananas 12 13 65 9
Pears 20 12 59 7
Carrots 19 13 60 8
Creamed corn 28 19 49 3
Peas 14 12 68 4
Squash 23 13 58 5
Sweet potatoes 17 12 64 6
*J. Agric Food Chem., 57(9), 2162~2173,2009. _
»
DAEGU
UNIVERSITY
Interlaboratory validation of QUEChERS method
e No of pesticides : 50, Quantitation : LC/MS/MS
Fortified at 0.01 mg/kg Fortified at 0.1 mg/kg
Sample
Mean rec. (%) SD (%) Mean rec. (%) SD (%)
Cucumber 63~108 3~30 59~105 2~45
Lemon 44~105 1~41 44~106 2~36
Wheat flour 35~109 3~85 41~103 1~71
Raisin 40~112 2~68 44~109 2~68
e No of pesticides : 29, Quantitation : GC/MSD and/or LC/MS/MS
S | Fortified at 0.025 mg/kg Fortified at 0.25 mg/kg
ample
P Mean rec. (%) SD (%) Mean rec. (%) SD (%)
Apple 78~124 1~17 79~106 1~13
Orange 75~119 1~15 78~108 1~-21
Salad 70~115 1~20 75~109 3~15
*European Committee for Standardization in Germany (www.quechers.com) — »
AE
UNIVERSITY
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Recovery and LOQ of avermectins using LC-MS ESI(-)
SIM and LC/UVD

- Citrus with no matrix-matched calibration but highly specific purification.

Fortification Recovery (%) LOQ (mg/kg)
Compound
(mg/kg) LC-MS LC/UVD LC-MS LC/UVD
Abamectin Bla 0.047 85.1+4.9 87.0+6.5 0.002 0.003
0.235 87.1+£7.0 84.8+3.9
Abamectin B1b 0.003 - - 0.002 0.003
0.015 82.5+8.5 82.1+4.6
Milbemectin A, 0.021 88.846.3 94.1+6.8 0.002 0.003
0.105 91.5+4.8 89.614.6
Milbemectin A, 0.049 84.942.6 86.2+3.6 0.002 0.003
0.245 88.414.7 86.913.8

*Mean values of triplicate samples with standard deviations.

AEGU
UNIVERSITY

Validation of the proposed method for indoxacarb (LC-
MS/MSvs. HPLC/UVD)

- No matrix-matched calibration with ordinary purification.

Cro Fortification Recovery£SD (%)* LOQ (mg/kg)
P (mg/kg) LC-MS/MS LC/UVD LC-MS/MS LC/UVD

0.02 942 +9.0 95.1 £ 1.0

Hulled rice 0.2 90.9 £+ 13.6 96.6 + 0.3 0.002 0.02
2.0 123.8+17.3 97.1 £ 1.6
0.02 61.0 £ 10.8 93.9 + 5.6

Apple 0.2 123.9+ 9.4 959 + 1.7 0.002 0.02
2.0 1235+ 3.0 99.3 + 3.2
0.02 105.0 + 21.0 103.7+ 7.2

Mandarin 0.2 100.2 + 8.5 947+ 1.3 0.002 0.02
2.0 83.5+10.8 94.8 + 1.0

Chi 0.02 834+ 175 95.7 £ 0.5

Inese 0.2 101.2 + 30.5 93.9 + 0.6 0.002 0.02

cabbage
2.0 97.3 +24.9 92.5+ 0.7
0.02 108.8 + 14.8 992 + 1.3

Green
0.2 102.1 £ 33.1 91.7 £ 0.2 0.002 0.02

pepper
2.0 88.0 + 13.7 92.8 +2.1

*Mean values of triplicate samples with standard deviations.
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Validation of the proposed method for pyroquilon
(HPLC/UVD vs. LC-MS SIM)

- Matrix-matched calibration with specific purification.

Crop Fortification RecoveryxSD (%)* RSD (%) LOQ (mg/kg)
(mg/kg) LC/UVD LC-MS  LC/UVD LC-MS LC/UVD LC-MS
Hulled 0.02 852+1.7  80.8%L1
. 0.2 81.4+2.6  92.5+3.6 2.7 7.8 0.02  0.002
2.0 82.940.5  95.1£19
0.02 957437  93.649.7
Apple 0.2 86.4+1.8  92.1+2.5 6.9 6.4 0.02  0.002
2.0 84.141.9  91.3%6.0
0.02 89.3+5.6  93.8+53
Green
e 0.2 86.0£1.0  97.7£3.0 4.8 4.0 0.02  0.002
Pepp 2.0 82.8+1.9  96.8+3.2
Chinese 0.02 91.0+2.1  78.5+5.0
B 0.2 873109  93.942.4 3.0 8.9 0.02  0.002
£ 2.0 86.4+2.2 90.7+4.0

*Mean values of triplicate samples with standard deviations.

UNIVERSITY

Analytical efficiency for routine quantitation of pyroquilon
and tricyclazole residues in crop samples

No. of calibration std

o No. of No. of No. of samples required Run time per Total run
Quantitation 5 ANV
analyte sampletype! pertype sample (min)* time (h)
Neat MM3
HPLC/UVD 2 4 12 2 None. 17 34.0
LC-MS SIM 2 4 12 2 18 20 58.7

"Hulled rice, apple, green pepper and Chinese cabbage.

2Triplicate samples of control and fortified at0.02,0.2 and 2.0 mg/ kg each.
3Matrix-matched standard solution.

4 Actual running time for analysis of a sample.
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