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Analysis of Variability Factors in Establishing Pesticide
Residue Limits on Food Crops

Mi-Gyung Lee* and Su-Rae Lee!
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'Korean Academy of Science and Technology

In establishing legal limits of pesticide residues, various default values are employed to compensate for
unavoidable variability in data. Because permissible errors in residue analysis reach 130-40% RSD, maximum
residue limits (MRLs) follow geometric progression. According to 5-yr period JMPR reports, variability factor
(ratio of highest to median values) in field residue trials was 3.8-fold in 486 crop-pesticide combinations and
round-up effect from highest residue to MRL was 1.5-fold, whereas regulatory margin (ratio of MRL to highest
residue) used in Korea was 4.8-fold in 822 crop-pesticide combinations; Korean MRLs will be set at higher levels
as compared with Codex limits if these margins are employed. Validation studies to compare and harmonize
Korean and Codex MRLs of pesticide residues on food crops should be undertaken.
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Table 1. Variability of field residue data in Codex MRL/STMR ratio as recommended by JMPR

No. of crop- pesticide

MRL/STMR ratio in field residue data

Year No. of pesticide e
combination Above LOQ AtLOQ Overall

1998 14 99 6.18 1.37 4,53

1999 17 83 6.71 2.04 6.04

2000 7 86 7.96 1.05 6.35

2001 13 95 7.85 1.10 6.42

2002 13 128 5.85 2.74 5.34

Total number 64 491 384 107 491
Weighted mean 13 98 6.82 1.65 5.68
Table 2. Variability of field residue data in Codex HR/STMR ratio as recommended by JMPR
- ici HR/STMR ratio in field residue data
Year No. of pesticide No. ofcrop pe sticide
combination Above LOQ AtLOQ Overall

1998 14 99 434 1.08 3.22

1999 17 83 445 1.13 3.97

2000 7 85 5.04 1.21 4.14

2001 13 93 4.79 1.16 4.05

2002 13 126 4.10 1.33 3.64

Total number 64 486 380 106 486

Weighted mean 13 97 4.50 1.13 3.78
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Table 3. Estimation of round-up effect on the residue data in JMPR Reports at different Codex MRLs"

MRL range established Assumed HR before

Theoretical round-up  Mean of practical HR

No. of data“" Practical round-up

(mg/kg) round-up® effect (% increment)” (mg/kg) effect (% increment)?
<0.03 0.02 235 0.020 7 23.5
0.05 0.04 25.0 0.035 17 42,6
0.1 0.075 333 0.064 34 56.8
0.2 0.15 333 0.124 43 61.3
0.3 0.25 20.0 0.198 13 51.7
0.5 0.40 25.0 0.313 39 59.7
1 0.75 333 0.726 55 378
2 1.50 333 1.35 52 484
3 2.50 20.0 1.94 24 54.7
5 4.00 25.0 3.32 28 50.5
7-10 6.75 25.9 6.62 20 28.5
15-30 15.50 452 15.68 26 435
40-100 46.20 515 42.27 17 65.6
Total number - - - 375 -
Weighted mean - 31.2% - - 49.6%
"Based on dataset from JMPR Reports during 1998-2002, excluding 111 residue data at/around LOQ levels.
“Assumed value for HR, judging from the mid-range value of MRL ranges.
YRound-up effect expressed as the percent increment in Codex MRL over HR level in the field residue data.
“Number of HR data above LOQ.
Table 4. Regulatory margins in establishing MRLs from field residue trials in Korea
Serial No. in Food Code Item Above LOD AtLOD Overall
1-202 No. of pesticide - - 47
No. of crop-pesticide combination 168 56 224
Regulatory margin" 2.95 738 4.06
203-347 No. of pesticide - - 145
No. of crop-pesticide combination 423 175 598
Regulatory margin" 3.41 9.15 5.09
1-347 No. of pesticide - - 192
Total No. of crop-pesticide combination 591 231 822
Regulatory margin" 328 8.72 4.81

YRegulatory margin (fold) is the ratio of MRL/highest residue.

2002 Manuall A& o &2 GAIE 38381 001, 0.02, 0.03,
0.05, 0.07, 0.1, 02, 03, 05, 0.7, 1, 2, 3, 5, 7, 10, 15, 20,
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Table 5. Distribution of regulatory margins in establishing
Korea MRLs in food crops (1999-2003)

: Regulatory margin
bl Noof fied (MRL/HR raio
residue data

(mg/kg) Mean SD

<0.03 30 4.93 424

0.05 110 7.93 8.72

0.1 152 6.71 8.96

0.2 72 437 3.40

0.3 62 3.18 1.46

0.5 132 3.80 5.52

0.7 15 2.20 0.71

1 115 471 8.66

2 58 243 1.21

3 33 2.21 1.17

5 28 2.52 3.25

7-10 8 1.54 0.49

15-30 7 441 5.74
Total 822

Weighted mean 4.80

Table 6. Establishing Codex MRLs near LOQ levels in JMPR
Codex MRL

Residue level Round-up

(mgkg)  (LOQ,mgkg) effect” (fold) Frequency
0.002(*) 0.004 0.50 6
0.01(*) <0.01 1.00 23
0.02(*) <0.01 2.00 3
<0.02 1.00 7
0.05(*) <0.01 5.00 6
<0.02 2.50 7
<0.03 1.67 4
<0.04 125 6
<0.05 1.00 44
Total T06

Weighted mean 1.46

PRound-up effect is the ratio of MRL/LOQ.

Al Yebstt.

IMPRAIME ZFA AIEA] 7 27 o] el o] R
A2 2E round-upd] 2 whzlo] 5ol Rl HlsA =
oMol fFAluble] 4824 w22 HoE Yebhth o
Al gaiE ke TANE ASE 5 MRLE A 9 Codex
Bope F7iEe] ol w2 @ o R vepd A
o2 qAgch FuriEe] AAE FHE tat Codex
7o) obal MAHR GRoEZE HARAE AL HATE
F g o o Asg A Rotop & Zlolnt. Codex
Me 6-107EZNM e FRAuCIHE a7eh=t Hlsto
Sl PIEGIM AHAT RS B EE E4s7) o
Eol] A PolX ] HolAFE A=A AEs|oF € Zeln.

LOD/LOQ 2X0flMel ZHRIIE 43

R e 2o FHATAXQ LODS LOQY &A1&
FHFsla ek A7l E olE B9 elF 71FAA
el aAtedEg AHRZIE Frh FAO Manual 2002
(Appendix 1I. Glossary of Terms)o|Ale ©15-& the-st Zo] 4

9

@

Codex MRL
m Korea MRL

Korea mean 4.8

Codex mean 1.5

Margin (folds in MRL/HR values)

0

T-10 153 40100

<003 008 L3 02 a3 [13 a7 1 2 3 s

MRL value (mg/kg)
Fig. 1. Comparison of regulatory margins applied in establishing
Codex MRLs (1998-2002) and Korea MRLs (1999-2003) on food
crops.

Table 7. Establishing Korea MRLs near LOD levels

KoreaMRL  Residue level Reg_ulatory Frequenc
(mg/kg) (LOD, mg/kg) margin” (fold) quency
0.01 <0.001 10.0 6
<0.003 33 4
<0.005 2.0 4
0.02 <0.001 20.0 1
<0.003 4.0 4
<0.01 2.0 3
0.03 <0.005 6.0 1
0.05 <0.001 50.0 3
<0.002 25.0 3
<0.003 16.7 5
<0.005 10.0 25
<0.008 6.3 3
<0.01 5.0 26
<0.02 25 18
<0.03 1.7 6
0.1 <0.005 20.0 7
<0.01 10.0 32
<0.02 5.0 34
<0.03 33 19
<0.05 2.0 10
0.2 <0.03 6.7 4
<0.04 5.0 2
<0.05 4.0 6
0.5 <0.01 50.0 1
<0.02 25.0 1
<0.3 1.7 1
Total 229
Weighted mean 761

YRegulatory margin is the ratio of MRL/LOD.

2 &tche). =,

LOD(limit of detection; & &HAl): “lowest concentration of
the analyte that can be determined to be different, with a
high degree of confidence, from the blank or background”.

LOQ(limit of quantitation; * ZF3HAl): “smallest concentration
of the analyte in the test sample that can be quantified with
acceptable precision(repeatability) and accuracy(satisfactory recov-
ery) under the stated conditions of the test”.
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