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Abstract
We report the development and validation for the determination of 333 pesticides by GC/MS and 111
pesticides by LC/MS in agricultural products according to a multi-residue screening method under the
guideline of Ministry of Health, Labor and Welfare of Japan. The method is based on modified QUEChERS
method. The procedure involved the extraction of 10g sample with 10ml acetonitrile, followed by a

salting—out step with anhydrous MgS04 and NaCl. Sediment and water were removed by centrifugion. After
salting—out step, the acetonitrile layer was cleaned with ODS and GCB/PSA SPE cartridge. Pesticides
were fortified at 0.01-0.1ug/g in spinach, orange, and carrot matrixes. By GC/MS analysis, 269
pesticides showed satisfactory mean recoveries (70-120%), repeatability (<15RSD%atO. 1ppm, <25RSD%
at 0. 0lppm), and reproducibility (<20RSD% at 0. 1ppm, <30RSD% at 0.0lppm) in all matrixes. On the other
hand, 66 pesticides showed satisfactory mean recoveries (70-120%), repeatability (<15RSD%atO. 1ppm,
<25RSD% at 0.01lppm), and reproducibility (<20RSD% at 0. lppm, <30RSD% at 0.0lppm) in all matrixes by

LC/MS analysis.
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#1 Recoveries of fortified pesticides monitored by GC/MS

spinach 0.1ug/g orange 0.1ug/g carrot 0.1ug/g carrot 0.01 ug/g
Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy

Pesticide Name

% % % % % % % % % % % %
2, 6-dichlorobenzamide 98.1 4.5 10. 1 104. 7 3.5 11. 1 100.0 4.1 4.9 104. 7 9.2 10.6
2_(1_naphthyl)acetamide 101.9 3.7 4.3 102. 8 2.3 14.5 100. 8 4.6 19.1 113.7 9.1 9.8
a —-BHC 95.1 2.9 9.6 90. 2 0.9 15.0 96. 6 3.0 8.2 100. 3 4.1 5.0
acetochlor 95.6 12.3 15.0 97.1 2.2 4.6 95.1 3.7 17.2 96. 5 9.1 9.8
acrinathrin 93.7 8.3 14.2 87.1 12.6 14. 4 91.8 1.2 10.1 98.7 10.7 14.1
aldrin 89.8 1.7 86. 3 1.9 4.0 81.6 5.9 8.5 95. 1 12.2 17.8
allethrin_1 118.5 96. 0 11.6 12.8 115.9 _ _
allethrin_2 105.8 95.2 4.7 11.3 113.0 9.5 11.1 74.1 15.6 18.4
allidochlor 96. 6 8.6 102. 7 12.2 15.8 79.1 10.7 11.0 101.8 7.1 15.8
ametryn 104. 6 4.8 10.7 100. 6 5.6 17.7 105. 2 3.5 8.5 111.6 1.3 1.6
amitraz 8.0 14.5 6.3
anilofos 92.7 3.7 83.5 118.6 1.3 94.5 10.2 12.3
aramite_1 87.8 14.0 97.7 5.8 11.7 106. 8 5.0 5.2 112.4 7.2 10.0
aramite_2 101.4 4.7 94.0 2.5 6.7 101.2 5.2 6.0 100. 3 9.2 11.0
atrazine 105. 1 8.3 98.8 8.9 9.2 106. 6 1.8 2.8 105.9 1.0 3.8
azaconazole 103.7 2.6 5.9 97.7 5.9 6.5 99. 4 2.1 3.4 98. 4 1.6 6.5
azinphos_ethyl 98.8 4.8 11.4 101.8 5.4 11.7 104. 1 6.4 7.5 102.5 2.6 3.1
azinphos_methyl 95.6 0.9 7.7 90. 0 12.4 - 105. 0 3.1 19.5 104. 5 2.0 2.5
azoxystrobin 93.9 5.6 15.9 85.3 4.5 4.9 103. 6 2.9 2.9 98. 4 1.7 6.3
B -BHC 100. 6 3.8 10. 8 93.8 6.7 17.6 103. 1 10.6 12.3 110.5 6.3 7.5
benalaxyl 100. 6 3.7 7.1 100. 5 2.7 4.6 94.3 1.1 19.5 88.0 1.7 13.2
bendiocarb 103. 0 2.8 9.9 105. 2 4.3 11.7 102. 6 3.6 6.0 104. 8 3.5 3.8
benfluralin 97.9 7.6 11.7 98.3 5.8 10. 4 101.3 1.7 2.7 102. 0 2.8 8.2
benfuracarb _ 104. 6 9.8 13.8 14.2 - 82.0 6.4 16. 3
benfuresate 98.3 4.8 8.6 107.6 5.4 6.1 96. 5 5.3 8.7 108.3 15.4 16.4
benoxacor 95.5 4.8 6.6 97.9 7.8 12.4 87.1 7.7 16.8 95.8 6.7 7.9
bifenazate 88.5 2.0 15.2 95.9 5.9 16. 4 93.8 3.3 3.4 87.0 16.1 24.4
bifenox 103.7 13.9 15.1 99.7 11.7 12.9 104. 0 2.7 3.9 90. 3 8.9 9.1
bifenthrin 99.2 2.8 5.8 97.1 5.6 5.7 102.5 1.4 8.5 98.8 6.4 7.3
bioresmethrin 70. 8 8.0 13.1 91.3 7.8 14.5 92.7 4.1 5.1 81.3 2.7 16. 1
bitertanol 94. 1 7.3 15.7 75.7 2.4 18.1 98.7 4.0 4.7 108. 1 8.5 9.7
bromacil 102. 4 2.2 5.6 99.9 4.2 17.1 109. 3 2.0 7.3 101. 4 2.4 10. 4
bromobutide 106. 2 10.6 14.0 98. 4 2.7 7.1 100. 4 7.2 12.2 103.9 5.1 7.6
bromoconazole_1 91.0 10.9 17.1 97.9 14.7 18.8 83.6 4.5 8.5 96. 1 7.8 14.5
bromoconazole_2 96. 1 4.9 12.2 93.4 4.8 11.4 98.0 5.7 7.0 97.3 0.5 3.2
bromophos_ethy1 88.5 6.4 12.6 83.9 13.4 16.0 96. 5 2.3 14.1 99. 8 17.1 20. 2
bromophos_methyl 92.7 5.6 11.2 93.9 3.6 11.3 98.7 2.4 10.8 100. 1 14.7 18.0
bromopropylate 91.0 3.1 7.1 101.6 1.6 8.9 105. 2 2.5 4.3 98. 2 3.8 4.8
bupirimate 101.4 6.3 8.4 105.5 3.6 3.7 107.5 5.9 7.6 109. 3 2.7 8.8
buprofezin 101.3 3.1 3.6 95.3 5.4 5.6 104. 2 4.2 6.2 97.5 3.9 10.8
butachlor 96. 4 4.4 6.7 99. 8 5.5 6.5 91.5 3.9 19.0 99. 8 4.3 7.4
butamifos 93.9 12.2 14.0 96. 3 9.6 16. 7 103.1 4.2 9.4 76.0 17.9 20.6
butylate 87.9 7.3 9.5 81.4 8.8 15.0 105. 3 11.4 16.9 100. 7 8.0 10.1
cadusaphos 98. 4 5.6 8.6 99.9 7.5 14.2 99.1 3.2 4.1 110. 2 13.3 14. 4
cafenstrole 92.7 4.8 14.0 94.2 8.8 11.2 103. 4 2.9 14. 4 83.1 3.8 20.5
captafol 8.6 - 90. 3 11.4 17. 4 71.1
captan 5.2 71.4 10.2 - 80.9 12.5 12.5
carbetamide 104. 7 8.2 10.3 102. 4 5.2 6.0 90. 2 8.4 8.6 97.3 6.6 9.5
carbophenothion 95.2 9.6 10.3 92.1 9.8 14.5 88.0 2.5 15.9 102.7 4.9 6.8
carboxine 77.6 3.4 18.5 93.3 9.7 13.5 92.4 7.0 8.6 92.6 17.2 18.6
carfentrazone_ethyl 103.7 2.2 4.2 102. 1 3.0 4.5 96. 8 1.3 17.9 113.4 4.5 18.3
chinonethionate S0 546 163 T T T2z us
chlomethoxynil 97.3 6.5 11.4 100.0 2.9 7.2 104. 3 3.0 13.3 105. 4 14.3 14.5
chlorbenside 92.6 3.4 13.2 91.3 13.7 15.6 98.6 5.0 9.9 91.2 5.7 13.9
chlorbufam 90. 5 4.1 11.0 106. 5 2.8 13.4 99. 1 9.2 9.9 109. 3 3.6 8.7

1)RSD,=the relative standard deviation of repeatability (J{T#5/%), RSDy=the relative standard deviation of intermediate reproducibility (ZENIFE)

DIEHNAE S, AL VI A2E5 AT, ICA CALIAEBA S 3)~ U v 7 RRIMEEIC L BUINEA R Lz, 4) s 1301 RIA o B EE B 72HH



1 (Continued)

spinach 0.1pug/g orange 0.1u¢g/g carrot 0.1ug/g carrot 0.01ug/g

Pesticide Name Recovery  RSD, RSDy Recovery  RSD, RSDg Recovery  RSD, RSDy Recovery  RSD, RSDy

% % % % % % % % % % % %
chlorfenapyr 92.7 9.4 19.9 97.7 11. 4 12.5 99.3 4.7 5.0 95.7 3.4 7.6
chlorfenson 98.8 2.0 10.0 99.1 2.9 9.8 98.4 1.7 1.8 94.5 2.7 4.3
chlorfenvinphos (a) 103. 1 1.4 3.9 97.7 9.8 10. 6 103. 3 2.9 7.4 108. 2 7.4 7.5
chlorfenvinphos (b) 104. 6 3.4 5.0 97.0 8.1 8.2 110.4 3.1 5.4 110.0 2.5 3.1
chlormefos 85.0 5.8 14. 4 78.7 4.7 12.8 95.5 7.5 18.3 102.5 10. 1 25.9
chlorobenzilate 98.8 4.2 9.4 99.7 3.8 4.6 95.3 1.4 19.0 101.7 1.6 2.5
chlorothalonil SR8 a0 9L8 560 2T 1099 640 380 644
chloroxuron 90.0 4.6 7.1 72.1 6.8 8.3 99.8 4.8 9.1 93.6 7.1 29.8
chlorpropham 89. 2 8.1 9.6 90. 7 4.8 7.4 95.7 5.1 5.4 102. 0 16.7 20. 1
chlorpropylate 94. 2 5.4 12. 7 95.9 4.6 14.1 97.5 1.1 3.4 103. 6 12.8 15.2
chlorpyrifos 103. 5 3.4 7.3 100. 5 5.9 6.2 106. 7 7.2 9.3 101. 0 3.9 5.0
chlorpyrifos_methyl 101.6 2.7 7.8 93.7 3.7 11.9 101.9 6.6 6.7 97.9 11.2 11.5
chlorthal_dimethyl 101. 2 4.7 11.0 102. 8 5.7 7.9 105. 3 2.6 3.2 89. 4 5.4 14.5
chlorthiophos 98.3 5.0 11.5 99.5 5.8 5.8 106. 1 8.3 8.5 100. 7 7.0 8.0
chlozolinate 78.9 4.8 9.6 81.7 12.0 12. 4 95. 6 4.8 12.5 95. 1 6.0 12.7
cinidon_ethyl 90. 3 6.6 18.8 91.1 12.5 19.4 101.0 10. 6 12.9 103. 4 8.2 8.4
cinmethylin 100. 2 5.2 12.2 102.7 4.5 7.1 95.7 4.9 11.5 107. 4 10. 2 10.9
cis_chlordane 94.9 13.5 18.5 91.2 4.4 5.6 96. 7 5.0 6.1 101. 7 2.8 8.2
cis_nonachlor 97.6 4.0 6.3 98.1 1.6 7.3 111.3 5.2 9.2 97. 17 8.0 9.8
clodinafop—propargyl 93.9 5.8 12.9 102. 8 5.5 6.9 101.8 2.6 7.1 96. 3 1.5 1.8
clomazone 90. 1 3.0 12.9 96. 0 7.7 9.8 96. 1 8.8 10. 4 107.8 2.8 5.4
chlorneb 91.6 10.8 16. 3 92.7 9.0 10. 7 95.6 4.7 9.1 99.5 8.7 10.9
CNP 94. 1 8.3 14. 3 91.2 6.6 11.9 91.7 4.4 6.7 110.6 7.6 12.0
coumaphos 94. 1 3.7 10.2 101.5 1.3 14.9 104. 1 4.1 9.4 92.9 1.0 3.1
crimidine 91.8 4.5 7.2 104. 1 6.5 6.8 90. 4 1.5 13.8 119.5 9.7 11.8
cyanazin 100.9 4.4 6.0 98.4 8.1 8.9 103.8 7.0 14.3 105.9 10. 1 21.9
cyanofenphos 114.6 7.8 15.1 99. 4 2.0 2.6 102.0 1.8 7.9 102. 2 6.4 7.8
cyanophos 100. 6 4.2 7.3 92.8 8.6 14. 7 101.5 3.5 4.2 97.5 9.1 10.9
cyfluthrin_1 82.6 9.4 93.3 10.1 10. 3 91.3 5.4 13.1
cyfluthrin_2 110. 2 14.5 17.2 91.1 7.3 8.8 98.0 5.5 14.2
cyfluthrin_3 82.6 12.6 - 98.5 5.7 7.2 91.8 7.1 18.6 85. 1
cyfluthrin_4 88.2 5.1 15.8 106. 0 4.8 7.5 102. 6 6.0 7.9 87.0 4.7 18.0
cyhalofop_butyl 103. 2 4.5 10.6 100.9 13. 4 13.4 103.5 2.1 6.9 98.0 1.8 6.4
cyhalothrin_1 99. 6 7.4 15.3 97.6 7.4 8.3 93.4 3.2 10.6 105. 3 4.0 5.4
cyhalothrin_2 100. 5 10. 5 15.1 105. 4 6.6 7.9 99.4 6.5 8.9 104. 4 6.0 12.0
cypermethrin_1 92.6 11.5 15.7 101. 4 5.2 7.8 90.7 2.3 4.8 2.4
cypermethrin_2 89.1 13.9 94. 2 4.5 5.6 91. 1 9.4 15.3 .4
cypermethrin_3 90.0 14. 2 17.6 105. 4 - 16. 3 92.0 105.7
cypermethrin_4 ss.0 [ETEe 96 104 16.0 92.7 1.7 15.4 106. 9
cyproconazole_1 94.0 8.3 13.7 95.3 7.6 10.5 89.4 9.1 19.1 101. 2 6.8 7.4
cyproconazole_2 95.3 6.8 11.5 104.9 5.6 8.2 93.6 4.4 18.7 104. 6 3.3 3.6
cyprodinil - 7.4 77.5 104. 3 4.3 15.9 109. 2 3.3 6.1
cyromazin 7.5 - 6.4
& —BHC 100.9 3.9 10.0 92.8 4.8 14.0 104. 6 9.8 10. 6 103. 0 2.2 2.2
deltamethrin 97.6 6.6 7.2 92.0 9.1 10. 7 95.2 6.5 8.2 94.3 3.8 7.2
demeton-S-methyl 96. 6 2.8 12.2 95.3 7.6 10.5 86.5 5.0 5.4 92.6 2.9 4.9
di_allate_1 95.5 4.3 8.2 93.2 5.1 8.6 98.4 1.6 9.8 100.9 3.9 7.8
di_allate_2 94. 6 7.2 11.9 96. 7 6.6 9.4 90.8 2.4 15.4 88.2 23.5 28.8
diafenthiuron-methnimidamide 100. 1 9.6 10.9 101.7 8.4 9.5 95.3 10.8 12.4 105.5 7.1 8.0
dialifos 96. 0 6.6 7.6 94.8 9.3 14. 2 103.9 5.1 6.7
diazinon 97.6 2.8 4.4 88.8 3.1 8.2 100. 4 1.8 10.5 102.5 9.1 9.7
dichlobenil 94. 7 8.4 17.2 85.3 4.5 4.9 94. 2 6.9 10. 1 91.3 8.5 8.9
dichlocymet_1 96. 3 11.1 11.2 100. 8 4.3 16.5 108. 6 3.7 4.0 108. 2 3.4 12.6
dichlocymet_2 101. 3 6.3 9.0 93.0 4.0 14.1 101.8 6.7 8.7 111.2 12.1 13.6
dichlofenthion 96. 9 4.2 6.8 98. 3 10. 6 10.9 101. 1 3.1 3.5 103. 8 10. 2 13. 4

1)RSD,=the relative standard deviation of repeatability (JF{TH§E), RSDy=the relative standard deviation of intermediate reproducibility (58PNAHEE)

DIFINAZL D, F L L2 AT, (A CAZLABIBAMON 3)~ b U v 7 AFWNFEAEC L 0 BULREZ R Lz, 4) s 1301 T4 > O BiEE B2 723 H



1 (Continued)

spinach 0.1pug/g orange 0.1ug/g carrot 0.1ug/g carrot 0.01ug/g

Pesticide Name Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy

% % % % % % % % % % % %
dichlofluanid 69.8 11 D 5.3 [DISSAlY 0.1 55  19.3 106.6 7.9 126
dichloran 89.3 9.5 14.5 86.9 7.5 11.7 86. 1 4.0 5.8 94.8 2.3 2.8
dichlormid 95.4 12.3 13.1 98.3 7.6 9.5 99.8 2.6 13.3 79. 4 17.3 20. 4
dichlorvos 77.9 9.9 12.7 81.8 4.6 4.6 81.5 2.9 3.4 94.9 7.7 11.3
diclobutrazol 100. 3 2.8 8.5 105. 3 14.5 15.6 101. 1 7.3 7.8 103. 3 0.2 4.6
diclofop_methyl 96. 8 2.5 8.1 90. 7 5.6 9.3 93.8 7.7 8.6 97. 2 12.7 15.1
dicofol 95.9 4.0 5.5 89.4 7.6 9.1 91.3 8.2 9.5 97.2 12.7 15.1
dicrotophos 102. 0 3.1 5.8 92.7 8.1 14. 3 103. 1 1.4 4.5 98.3 0.7 1.5
dieldrin 100. 1 2.8 8.9 87.3 7.3 8.1 97.9 9.6 11.9 83.1 5.6 9.0
diethofencarb 104. 5 7.3 13.0 100. 6 1.9 2.7 88.0 2.5 17.8 97.2 4.2 4.9
difenoconazole_1 90. 2 6.3 7.4 102.7 12. 4 12.9 105.7 4.6 4.9 102. 3 2.2 4.5
difenoconazole_2 87.0 7.0 14. 1 98.6 12.2 15.5 98. 4 4.0 6.8 93.5 4.0 11.56
diflufenican 107. 1 5.4 6.0 104.9 4.0 5.3 101.8 2.3 5.5 97.2 4.5 4.8
dimepiperate 92.0 8.9 9.2 99.3 4.1 5.0 92.7 4.1 17.0 94. 2 4.3 4.8
dimethametryn 99.4 8.2 13.0 97. 2 4.2 5.4 103. 8 4.1 12.3 106. 6 1.4 3.1
dimethenamid 94. 6 8.1 15.6 99.5 3.4 5.8 97.1 4.6 13.4 97.1 1.7 2.5
dimethoate 93.9 4.1 9.0 96. 7 12.9 15.2 113.4 0.6 6.5 103.6 4.0 6.9
dimethylvinphosE 100. 8 2.5 5.4 88.9 7.9 8.4 109. 3 4.1 5.6 98.2 3.1 4.3
dimethylvinphosZ 102. 8 1.4 6.7 90. 1 4.2 5.1 107.1 2.1 8.4 99.8 2.2 5.1
diniconazol 98.3 3.8 13.4 103.9 5.2 6.0 100. 0 3.5 3.7 110.8 17.1 17.9
dinoseb 0.0 9.8 158 _ ]
dinoterb 80.5 7.1 76.4 130 15.4
diofenolan_1 111.6 5.6 12.2 80.8 7.9 99.2 1.7 8.7 105. 5 6.1 7.0
diofenolan_2 104. 7 5.2 6.7 95.6 3.6 15.8 102. 1 6.0 10.0 91.3 6.1 8.0
dioxathion 109. 1 9.8 11.7 110.1 7.6 9.8 87.5 9.3 11.7
diphenamid 99.8 8.0 12.2 100. 3 4.6 5.9 85.9 4.4 14.7 114.8 8.7 11.6
diphenylamine 87.4 6.9 12.8 98.3 2.5 3.7 90. 3 5.7 15.9 98.7 0.5 9.3
disulfoton 93.9 6.1 10.0 91.3 8.0 12.3 96. 1 7.3 8.2 88.5 2.5 2.9
disulfoton_sulfone “ _ 107. 3 8.0 14.6 108. 3 11.3 12.0
ditalinfos 8.2 [ R 0.« [ 35 38
dithiopyr 96. 4 8.3 9.7 93.2 6.2 15. 2 99.3 3.5 3.7 95.9 5.3 5.8
bP 87.1 10. 6 14.0 97.5 6.2 14.0 83.8 10. 6 19.0 114.5 18.6 22.5
edifenphos 100. 8 6.8 13.7 99.5 10. 2 19.8 99.9 1.7 4.9 101. 2 3.4 4.1
endosul fan-a 101. 3 6.3 8.2 93.5 14.1 14.2 95.3 8.2 17.3 90. 1 3.4 12.8
endosulfan-b 96. 1 8.7 10.7 100. 5 13.8 13.9 101. 4 5.8 11.6 105. 3 6.0 7.1
endosul fansul fate 9.0 3.4 8.3 939 80 146 EEEIEN EEE—
endrin 93.9 10. 2 11.0 97.7 8.2 11.8 107.5 2.3 12.1 93.2 15.7 16.5
EPN 95.3 3.6 9.4 93.2 2.7 6.6 102. 8 2.8 4.4 96. 1 4.3 4.7
epte 87.3 7.8 14. 4 86.5 11.8 15.5 92.9 6.3 8.4 93.5 10. 6 12.4
esfenvalerate 99.5 4.9 11.9 92.6 11.0 13.8 91.5 5.9 6.4 96.0 6.3 6.6
esprocarb 91.3 7.5 13.4 94.5 3.6 5.2 91.0 3.8 15.9 105. 2 4.7 13.1
ethalfluralin 97.7 3.8 9.6 100. 3 5.3 9.8 97. 4 1.6 4.9 98.5 5.5 6.7
ethiofencarb 82.7 9.6 10.2 98.9 3.1 4.5 104.5 1.0 5.5 99.1 4.6 19.8
ethion 93.3 2.5 2.8 93.3 5.6 8.0 100. 3 2.1 3.9 97.8 7.7 18.8
ethofenprox 91.5 2.6 8.7 101. 3 4.6 5.2 98.5 4.0 16.3 99.4
othofunesate 9.8 29 5.0 102.6 12,6 13.3 _ _
ethoprophos 102.9 2.5 9.1 96. 2 103. 4 4.8
ethoxyquin
etobenzanid 11.0 12. 4 14.2 24.9
etobenzanid_metabolite
etoxazole . . 6.0 7.0
etoxazole_metabolite _ _ - 0.5 [gaN
etridiazol 89.1 4.4 18.6 17. 4 86. 1 12.2 15.8 90.3 11.0 13.5
etrimfos 99. 8 3.8 8.8 97.3 8.3 11.7 103.9 4.6 7.6 96. 9 13.5 16.0
fenamidone 99. 5 1.7 7.4 87.3 6.4 14. 1 100. 3 3.2 6.1 99. 1 7.4 12.6

1)RSD,=the relative standard deviation of repeatability (ffT#5J¥), RSDy=the relative standard deviation of intermediate reproducibility (ZEPNHEE)

2DEINAE S, AL PIELH2ES BT, ([CACAFIH2EBHMSY 3) < MU v 7 AEMEEEC XV EIREZ R Uiz, 4) o 304 FTA >0 iEEL #8272 HA



# 1

(Continued)

spinach 0.1ug/g

orange 0.1 ug/g

carrot 0.1ug/g

carrot 0.0l g/g

Pesticide Name Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy
% % % % % % % % % % % %
fenamiphos 95. 4 1.9 5.3 92.9 6.5 8.3 107. 2 2.6 6.2 100. 8 12.0 12.3
fenarimol 100. 1 6.2 11.2 101.7 7.0 7.7 97.3 1.2 6.1 97.9 9.5 17.5
fenbuconazole 100. 6 6.5 13.0 95. 2 5.5 16.0 98.9 2.2 2.3 104. 2 4.9 5.7
fenchlorphos 86. 6 8.1 9.6 89.7 4.0 8.4 91.8 2.8 4.2 92.3 10. 1 12.3
fenitrothion 97.2 5.4 6.9 89.7 2.6 18.8 99. 4 3.2 6.4 98.6 5.0 17.2
fenothiocarb 96. 3 6.4 8.4 97.9 4.6 4.8 97.7 8.4 18.0 86. 3 7.3 15.5
fenoxanil 102. 2 5.5 13.2 98.6 3.2 4.5 91.1 2.6 14.8 101. 2 3.6 4.2
fenoxycarb 95.2 2.3 7.1 102. 1 5.2 7.7 97.3 3.8 18.5 97.9 1.7 6.6
fenpropathrin 98. 1 3.9 8.1 100. 0 2.4 7.2 101.5 4.8 5.0 101. 3 1.7 2.2
fenpropimorph 100. 4 5.5 11.3 106. 6 6.0 6.4 108. 8 3.4 11.2 105. 3 14. 2 17.4
fensulfothion 94.9 3.5 9.4 103. 2 6.5 10. 2 100. 6 5.1 5.9 97.5 3.3 8.0
fenthion 95.3 2.0 3.9 92.8 10.3 12. 2 103.5 1.5 13.4 98. 4 10. 1 12.0
fenvalerate_1 88.6 6.6 12. 1 99.4 3.2 5.4 98.5 2.7 6.3 94. 2 5.9 6.6
fenvalerate_2 97.2 10.8 11.6 103. 6 4.8 7.2 101. 1 6.6 9.8 98.6 11.4 21.2
fipronil 106. 5 5.2 5.5 106. 4 5.6 6.0 106. 2 8.2 10.9 108. 3 10. 4 11.9
flamprop_methyl 102.9 2.7 4.4 94. 6 5.9 6.1 102.5 4.6 5.2 97.9 12.7 20.7
fluacrypyrim 103. 5 6.7 10. 5 101.7 4.9 6.4 106. 3 4.3 8.1 98.8 4.0 9.2
fluazifop_butyl 102. 6 4.2 102. 2 7.2 7.6 106. 3 3.4 9.0 93.0 1.1 5.2
flucythrinate_1 90. 6 4.6 14. 7 101. 1 7.2 9.5 99. 1 5.1 7.7 102. 8 10. 0 10.3
flucythrinate_2 94.0 5.9 15.1 101. 4 4.1 7.0 101.9 3.3 8.2 91.4 1.6 2.3
fludioxonil 96. 1 2.7 7.6 97.2 5.8 16. 4 100. 1 3.8 3.9 105.9 5.8 6.0
flufenpyr_ethyl 97.9 2.6 13.4 97.7 6.7 9.9 97.3 2.2 6.3 99. 1 3.7 5.0
flumiclorac_pentyl 86. 4 5.1 15.4 100. 8 6.2 19.8 99.8 10.5 12.1 96.0 16.8 20.2
fluquinconazole 96. 0 9.0 11.6 105. 1 9.9 11.5 97.0 2.2 7.3 98.5 7.5 13.1
flusilazole 99.0 4.2 8.6 101.9 3.8 4.7 96.0 1.1 19.5 105. 0 1.6 2.7
fluthiacet—methyl 90. 2 1.4 5.3 96. 3 14.3 19.2 86. 3 13.9 15.3
flutoranil 104. 2 11.1 12.9 103. 2 6.2 8.8 108. 7 4.1 6.9 89.5 8.7 17.9
flutriafol 97.9 1.7 10. 1 102.0 4.9 10.5 98.9 3.9 9.1 89. 6 1.3 11.2
fluvalinate_1 91.4 5.8 16. 8 95.3 6.5 7.3 93.4 10.9 14.5 98.9 10. 8 13.2
fluvalinate_2 89.4 4.6 14.1 94. 1 5.0 7.6 91.7 7.0 14.3 94. 6 14. 4 14.9
folpet .5 18.8 - 1.4 -
fonofos .3 99. 96.9 5.3 8.9 92.5 6.5 7.9
formothion .0 19.1 .8 90. 1 6.5 15.3 95.3 4.9 20.8
fthalide 5.4 96. 9 14.0 16. 2 97.3 6.4 12.0 103.5 2.4 5.1
furilazole 12.0 91.2 11.7 19.3 95.6 8.6 10. 2 96. 4 2.9 5.2
halfenprox 11.6 96. 6 10. 2 13.0 98.9 2.8 5.6 95.2 6.3 7.7
HCB 6.1 80.3 6.4 6.4 P 00 e
heptachlor 7.4 89.9 2.2 3.8 92.3 6.0 9.2 100. 8 5.5 6.7
heptachlor_epoxide_A 15.4 94.7 6.7 15.2 96.0 8.3 14.2 87.2 14.9 16.5
heptachlor_epoxide_B 104. 5 10. 3 18.2 94. 1 7.2 11.7 97.4 8.4 9.8 91.2 16. 4 27.5
hexaconazole 90. 6 7.1 11.6 113.0 3.4 15.3 101.6 0.7 4.9 98. 0 8.5 9.8
hexazinone 92.0 3.0 6.9 98.8 3.6 14.7 98. 6 3.8 6.8 105.0 7.7 8.6
imazamethabenz_methyl 77.6 _ 116. 1 9.3 9.5 100. 1 15.1 17.2
indanofan 92.5 5.0 6.3 98.9 5.5 8.4 109. 1 3.9 10.6 92.4 2.7 6.7
indoxacarb_mp 91.1 7.0 9.0 95.3 11.2 18.3 103.0 2.7 14.9 105.3 7.5 9.4
iprodion 104. 3 9.2 10.8 90.3 7.1 17.9 93.6 9.0 12.9 94.0 11.7 12.1
iprodione_metabolite 90.0 9.9 11.4 89.8 10.4 13.2 92.5 1.8 2.2 - 21.0 -
isazophos 102. 5 6.2 8.3 89.4 6.5 7.2 94.0 3.1 9.3 113.6 13.3 29.5
isocarbophos 102. 4 5.1 6.3 102. 0 4.0 5.1 94. 1 4.1 4.4 100. 5 2.0 8.1
isofenphos 103. 6 2.3 4.0 94.2 10.5 10.8 103. 1 1.1 9.0 107. 7 6.0 6.2
isofenphos_oxon 97.4 2.9 14. 4 99. 2 11.2 12.4 104. 3 7.7 11.8 105.9 4.4 5.3
isoprocarb 95.0 4.4 8.3 101.0 7.0 18.1 92.9 11.9 12.8 92.4 11.8 14.4
isoprothiolane 100. 2 1.8 9.3 98.0 3.2 6.3 99.7 2.7 4.2 96.9 3.4 3.6
isoxadifen_ethyl 99.8 0.9 9.4 88.5 7.2 9.9 96. 4 5.9 7.8 104. 7 11.7 13.6
isoxathion 100. 8 1.5 4.2 98.5 10. 4 10.9 103. 5 3.5 8.5 97.2 5.0 5.1

1)RSD,=the relative standard deviation of repeatability (ffT#5J¥), RSDy=the relative standard deviation of intermediate reproducibility (ZEPNHEE)

DIEINAL D, A L DL H 25 AT, (A CAZLHBIBAMSN 3)~ bV v 7 AGNMFEHEZ L0 EUCEREZ RN Lz, 4) s 301 NI A >0 AiEE B2 725 HA



1 (Continued)

spinach 0.1ug/g orange 0.1ug/g carrot 0.1ug/g carrot 0.01ug/g

Pesticide Name Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy

% % % % % % % % % % % %
i soxathion_oxon 885 86 106 929 46 153 [
kresoxim—methyl 98.9 5.8 12.3 97.0 12.9 14. 3 99.3 6.2 8.0 98.6 2.1 7.1
lenacil 94.0 2.1 7.1 99. 6 2.5 7.4 104. 6 6.5 6.6 103. 6 24.2 29.4
leptophos 101. 1 3.3 8.2 106. 1 3.4 7.2 104.7 9.1 10. 6 100. 2 5.1 5.5
malathion 98.5 2.8 6.5 91.8 9.8 13.8 101.9 2.7 5.7 104. 0 4.0 11.7
mepb 94. 1 3.9 10. 1 97.9 5.6 11.4
mepb_ethyl 99.8 2.6 7.7 103. 2 3.4 4.2 91.4 9.9 11.0 101. 5 5.6 9.4
mecarbam 108.9 8.3 12.0 96. 5 6.5 7.6 109. 7 3.1 9.2 104. 1 5.7 6.8
mefenacet 99. 2 2.0 5.9 95.5 4.2 16. 4 100. 1 2.7 3.2 97. 1 3.2 6.2
mefenpyr_diethyl 98.2 2.2 6.6 89.2 7.6 11.9 95.9 4.3 6.8 106. 3 10. 8 12.0
mepronil 93.7 1.9 7.8 102.9 5.6 7.3 97.2 5.6 13.2 108.5 4.3 5.0
metalaxyl 101.9 9.1 11.0 100. 6 4.4 6.1 98. 2 3.1 18.4 92. 8 2.9 16.6
methacrifos 89.2 6.0 12.6 92.3 8.2 13.0 97.4 8.2 16. 4 96.8 2.8 20.4
methidathion 91.1 2.4 7.5 85.2 12.1 15.5 103. 6 2.9 3.4 106.0 5.2 10.5
methoprene 96. 3 5.6 13.3 97.2 8.0 8.8 107.2 4.4 11.9 115.2 14.3 21.1
methoxychlor 97.2 1.9 7.2 91.9 5.5 10. 1 103. 4 4.9 10. 4 104. 2 20.8 25.2
metolachor 97.3 9.1 12.2 98.7 3.8 6.6 103.8 6.0 16. 6 106. 2 1.3 5.3
metominostorobin_Z 100. 6 2.7 9.4 101.8 8.0 10. 1 97.9 3.7 6.7 97.2 3.7 7.7
metominostrobin_e 100. 4 3.0 7.4 99.5 3.7 5.0 96. 6 1.4 18.0 103.9 1.6 7.9
metribuzin 97.8 5.2 11.2 88.2 4.0 11.1 97.9 1.9 12.2 106. 2 13.0 15.7
mevinphos 97.6 5.0 7.7 97.8 7.4 12.0 91.8 3.7 7.4 106.9 17.1 20.6
molinate 85.7 5.0 19.8 85.4 6.2 11.9 94. 1 8.4 13.1 90. 4 5.9 12.1
monocrotophos 98.4 3.6 8.1 98.8 4.4 8.3 94. 2 1.7 3.2 90.6 5.9 12.0
myclobutanil 99.1 4.2 5.4 100. 7 6.7 7.0 105.8 6.8 11.0 102. 4 6.9 13.3
Naled (Dibrom) 94.9 5.3  17.3 89.2 8.0 8.7 oz  [EEEN
napropamide 98.7 4.6 7.9 100. 5 1.5 2.2 95.7 1.5 17.1 95.0 4.4 6.1
nereistoxin_oxalate SN o N 2o 0 o1 EEEE
nitralin 99. 2 4.7 9.9 89.8 3.6 15.7 98. 4 0.8 4.5 109. 8 7.9 16. 1
nitrapyrin 89.4 6.9 19.8 82.7 6.4 10. 6 90.9 2.2 2.3 99.0 14. 3 16.9
nitrofen 95.2 5.4 8.3 90.8 6.0 13.4 92.1 5.5 12.1 103.8 3.0 8.6
nitrothal—-isopropyl 102. 6 5.8 9.2 98.5 6.9 11. 1 93.5 8.2 9.9 114.0 9.5 11.56
norflurazon 97.2 1.9 9.9 94. 6 5.4 9.5 98.6 5.3 6.6 99. 6 3.3 3.5
op_DDT 97.8 4.9 7.5 97.1 5.5 11.2 96. 2 3.2 3.6 97.2 3.6 6.5
op’ ~DDD 99.6 7.1 8.2 94. 4 5.4 6.7 104. 1 1.8 11.2 93.2 5.1 10.2
op’ ~DDE 97. 4 2.5 6.1 94.5 2.7 4.1 100. 6 1.8 2.8 98.8 5.9 6.9
opp 90. 1 3.8 8.0 104. 2 4.0 14.7 106. 0 8.2 18.3 102. 1 6.1 10. 1
oxabetrinil 99.9 6.9 7.7 94. 7 5.3 8.6 113. 4 7.6 12.5 101. 3 5.1 8.4
oxadiazon 104. 2 2.3 8.2 104. 2 9.0 9.3 98. 6 1.4 4.4 98. 7 2.5 3.2
oxadixyl 1023 7.2 9.8 92.6 4.7 159 9.6 3.3 vv RN .. RN
oxpoconazole_formyl_type 102.7 4.6 8.6 107.6 6.7 7.3 104.5 6.4 8.9 111.2 13.3 16. 2
oxpoconazole_fumarate 79.2 _ 97.2 5.9 6.8 106. 5 10. 1 10. 4 _
oxy_chlordane 101.9 7.9 14. 1 94.7 8.0 9.5 103. 4 12.5 15.8 94. 3 19.5 23.5
oxyfluorfen 106. 5 8.3 8.6 104.7 7.3 8.3 105.9 6.4 13.6 111.2 9.4 12.0
paclobutrazole 96. 7 3.4 15.6 115.9 9.8 15.5 103. 1 4.8 11.4 87.2 5.7 15.1
parathion 101.9 4.0 6.0 94. 6 5.8 10. 3 99.5 3.4 18.9 80.4 24.3 28.2
parathion_methyl 98.1 2.4 7.8 92.8 11.2 12.3 98.6 1.4 4.1 93.7 1.5 4.0
peblate 82.1 7.7 13.6 82.6 9.4 9.7 93.3 12.5 13.7 97.3 7.1 9.9
penconazole 101. 3 4.0 8.0 100. 0 4.3 5.6 106. 9 2.1 2.9 106. 5 3.4 5.4
pendimethalin 98.7 4.5 6.7 94. 1 7.2 7.4 98.8 2.5 10. 7 96. 4 7.4 7.7
pentoxazone 96. 0 9.3 16.0 95. 4 2.4 10.8 100. 0 3.4 5.2 110. 2 2.8 9.4
permethrin_1 81.9 5.1 12.4 95.7 5.5 16. 3 98.8 3.1 5.4 100. 7 10.9 14.7
permethrin_2 93.1 9.8 14. 3 98.6 6.7 7.5 89.6 6.8 11.9 111.7 3.9 12.8
perthane 97.3 2.4 14. 4 96. 9 7.0 7.0 107. 7 2.2 5.5 101. 7 4.9 6.7
phenothiol 88.4 2.7 5.2 85.6 12.1 12. 2 74.3 1.3 4.7 86. 0 7.3 27.7
phenothrin 88. 6 5.0 7.9 98. 4 4.1 7.0 105. 3 10. 3 10. 8 106. 5 9.4 9.8

1)RSD,=the relative standard deviation of repeatability (ffT#5J¥), RSDy=the relative standard deviation of intermediate reproducibility (ZEPNHEE)

DIEINAL D, A L DL H 25 AT, (A CAZLHBIBAMSN 3)~ bV v 7 AGNMFEHEZ L0 EUCEREZ RN Lz, 4) s 301 NI A >0 AiEE B2 725 HA



1 (Continued)

spinach 0.1ug/g orange 0.1 ug/g carrot 0.1ug/g carrot 0.01ug/g

Pesticide Name Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy

% % % % % % % % % % % %
phenthoate 106. 4 14. 3 16. 7 98.2 9.2 9.6 103. 4 5.0 13.1 101. 4 6.2 8.7
phorate 88.0 3.7 7.5 91.2 3.4 8.2 100. 1 4.0 12.6 101. 6 8.3 10. 1
phosalon 92.7 4.6 5.1 93.8 6.4 7.4 103. 6 2.2 6.1 99. 8 5.9 7.2
phosmet 87.1 8.4 9.5 82.8 8.7 13.8 95.2 5.2 19.4 108. 1 0.4 0.6
phosphamidon 102. 1 5.7 6.6 89.4 10.1 13.1 111. 4 3.2 10. 2 111.5 16. 6 20.4
picolinafen 98. 2 2.0 6.2 93.5 5.1 10. 8 98. 2 4.9 7.4 105. 0 9.3 10.8
Piperonyl_butoxide 97. 4 2.9 11.1 95.1 4.4 12.8 97.3 2.1 5.1 106. 5 3.3 3.6
piperophos 100. 1 8.3 10.8 97. 4 7.3 11.9 102. 3 4.3 7.1 100. 8 6.4 9.7
piriminobac—methylE 105.9 6.3 7.4 103.6 3.0 6.9 101. 3 4.6 7.3 96. 1 5.6 6.5
pirimiphos_methyl 98.7 4.1 5.7 94. 4 8.8 14. 3 99.3 2.2 6.8 99.4 1.2 4.2
pp_DDD 98.0 10.1 11.6 92.8 2.9 3.1 95.9 3.2 3.7 96.7 2.2 3.9
pp_DDE 95.7 4.1 6.7 88.4 4.9 6.6 100. 1 7.3 14. 4 96. 3 1.3 1.3
pp_DDT 93.0 5.5 9.1 92.7 3.7 5.7 96.7 2.1 2.6 99.2 5.5 6.5
pretilachlor 101.8 3.0 9.0 101. 1 3.4 5.8 101.5 2.9 8.3 107.0 3.3 7.5
prochloraz 96. 3 6.4 9.4 100. 2 2.7 3.4 96. 8 1.9 7.2 101.7 6.4 7.6
procymidone 102. 5 6.7 7.8 100. 2 5.8 6.6 106. 6 1.1 4.5 97.6 10. 8 12.6
profenofos 92.1 3.8 4.0 91.5 8.9 14. 2 101.9 0.2 3.6 91.8 7.1 8.3
prohydro jasmon 94. 8 7.7 11.9 100. 2 6.3 6.6 99.0 5.7 14.0 99.5 14.3 17.5
promecarb 95.4 7.5 9.8 95.8 3.8 17.1 107.5 3.7 4.5 106. 1 3.7 4.6
prometryn 101. 1 6.9 9.9 99.5 3.4 7.3 102.0 5.1 14.5 105.9 2.6 4.3
propachlor 95.2 6.8 13.0 99.2 7.5 8.7 89.6 5.9 11.0 90.7 4.2 9.0
propanil 100. 5 4.6 6.7 100. 0 7.0 13.1 103. 4 2.3 7.1 112.0 2.6 3.1
propaphos 96. 7 3.3 4.8 95.2 1.5 3.1 104. 0 1.9 3.4 103. 1 2.3 3.5
Propargite 95.3 2.9 11.0 95.6 6.8 10.8 94. 1 3.0 13.2 95.7 21.6 26.4
propazine 96. 1 5.6 10.7 100. 6 6.6 9.3 106. 2 6.0 6.8 109. 9 6.7 6.8
propetamphos 101.5 5.7 9.4 90. 8 7.3 17.2 103.8 3.8 4.4 103. 6 3.9 5.6
propham 88.9 7.9 11.1 97.9 6.1 13.4 95.7 2.0 11.9 99.3 1.0 9.5
propiconazol_1 94. 3 5.7 16. 1 107.7 6.6 9.9 97.7 1.4 11.2 100. 7 7.3 8.6
propiconazol_2 94.3 5.4 8.6 100. 2 2.8 3.6 97.5 3.9 11.2 104.9 1.7 5.4
propoxur 94. 4 2.0 7.3 102. 3 4.4 7.0 91.1 8.0 18.0 93.8 6.0 6.8
propyzamid 99. 6 4.9 5.5 98.7 5.4 7.1 103. 5 0.7 8.0 99. 8 8.8 9.1
prothiofos 86.8 4.4 4.8 95.4 6.7 10. 4 98.8 1.0 9.9 93.6 5.8 9.8
pyraflufen_ethyl 104. 0 5.6 10.8 101. 4 4.0 8.9 109.9 11.5 11.7 100. 2 4.7 7.2
pyrazophos 94.2 8.0 8.3 98.7 11. 4 15.1 102. 1 4.3 7.5 92.8 9.1 12.7
pyrethrins_2 99. 2 90. 4
pyribtycarb 101.0 6.6 6.8 98.6 4.5 6.5 98.4 3.3 6.1 95.6 7.3 8.3
pyridaben 101. 2 4.1 12.1 100. 4 3.5 5.7 98. 2 4.7 5.5 104. 7 4.7 7.1
pyridalyl 87.0 10.0 15.7 89.0 9.5 11.3
pyridaphenthion 96. 8 4.5 7.9 92.9 13.9 15.2 99.3 2.1 9.8 97.2 9.4 9.5
pyrifenoxE 99.9 5.0 10.0 96.9 4.5 7.6 94. 8 4.3 10.5 105. 3 6.3 9.2
pyrifenoxZ 99.0 8.6 9.1 105. 3 7.1 14. 2 82.8 9.7 17.3 91. 1 3.4 6.7
pyrimethanil 96. 0 2.0 4.1 100. 0 4.4 6.7 115.1 7.3 9.7 102. 7 2.8 6.4
i - B - - D o O s
pyriminobac_methyl 7 103. 2 8.1 11.1 101.0 3.9 4.1 99.8 4.9 5.6 98. 1 2.5 3.1
pyriproxyfen 97.9 1.7 10. 1 96. 1 5.1 14.0 96.7 2.6 6.4 96.8 6.9 8.4
pyroquilon 94.7 4.4 15.3 94. 1 5.3 12.9 103.5 4.4 6.8 99.9 3.9 4.1
quinalphos 83.5 5.5 18.6 95.8 3.1 3.3 106. 0 1.9 4.2 95.9 8.9 12.7
quinoclamine (acn) 100. 5 2.4 7.7 92.1 3.8 7.4 100. 4 6.0 10. 6 94.3 5.5 14.1
quinoxyfen 97.9 6.0 8.3 96.5 2.3 5.0 98.8 3.0 8.1 96.7 4.0 4.9
quintozene 97.0 3.4 11.2 98.0 7.1 10. 2 97.3 2.3 8.1 104. 3 10.9 11.7
y —BHC 98.1 4.7 10.0 91.9 3.0 16. 6 97.5 3.3 6.7 99.0 3.8 4.7
resmethrin 82.2 3.9 7.3 85.3 7.5 14. 4 88.2 4.3 13.3 109. 8 18.8 22.9
salithion(Dioxabenzofos) 94.8 7.9 8.6 101. 8 3.2 13.0 93.1 2.8 5.0 95.5 13.5 15.6
silafluofen 88. 6 2.1 12.1 92.2 3.6 16. 0 97.0 3.7 6.1 101.9 7.5 9.0

1)RSD,=the relative standard deviation of repeatability (ffT#5J¥), RSDy=the relative standard deviation of intermediate reproducibility (ZEPNHEE)

DIEINAL D, A L DL H 25 AT, (A CAZLHBIBAMSN 3)~ bV v 7 AGNMFEHEZ L0 EUCEREZ RN Lz, 4) s 301 NI A >0 AiEE B2 725 HA



£1 (Continued)
spinach 0.1ug/g orange 0.1ug/g carrot 0.1ug/g carrot 0.01ug/g

Pesticide Name Recovery  RSD, RSDg Recovery  RSD, RSDy Recovery  RSD, RSDy Recovery  RSD, RSDy

% % % % % % % % % % % %
simazine 98.9 6.9 13.3 108. 2 1.6 14.7 89.8 7.3 17.3 111.5 4.1 10. 3
simetryn 101. 3 3.1 8.8 97.1 7.5 18.0 105. 2 2.7 9.9 105. 2 2.9 5.1
spirodiclofen 69.9 o9 128 [Nowa 4.8 6.3 eSO
spiroxamine_1 92.9 12.0 12.1 91.3 5.6 8.7 91.0 4.9 6.0 96. 3 15.1 20. 1
spiroxamine_2 87.2 1.1 12. 7 90. 2 6.1 10.0 91.6 6.3 16. 2 103.7 2.5 5.7
sulfotep 101.5 3.5 6.2 100. 8 2.5 2.8 105. 3 4.7 7.0 104.0 4.1 4.8
sulprofos 98.0 6.4 10.0 96. 2 3.6 4.7 94.9 5.3 10. 1 92.7 5.5 6.7
swep 94. 4 6.4 14. 6 93.9 4.3 17.1 92.7 3.8 13.4 101. 6 6.1 24.5
TCMTB 93.1 5.7 7.3 97.7 13.3 13.3 92.2 4.3 4.7 80. 1 17.1 20.2
tebuconazol 86. 1 4.9 13.1 99.2 7.5 9.9 101. 4 2.2 15.6 109. 2 3.4 3.6
tebupirimfos 99.0 3.5 9.6 100. 4 4.8 7.4 101.6 6.2 13.8 99. 8 12.6 13.5
tecnazen 92.8 0.9 10.9 93.8 5.0 7.5 89. 4 8.1 13.4 92.5 15.1 18.5
tefluthrin 96. 8 3.4 10. 7 101. 4 6.0 12.1 96. 2 7.1 10. 8 89.5 5.1 6.3
terbacil 99. 3 3.1 5.6 102. 8 6.4 14. 4 90. 4 4.2 97. 1
terbfos 89.1 7.9 9.3 87.1 5.3 10. 6 101. 2 9.7 12.3 88.5 17.7 21.2
terbucarb 103. 2 2.6 10.6 107. 2 6.4 6.9 108. 2 1.8 9.5 100. 2 4.6 5.2
terbutryn 97.0 8.7 12.3 98.8 4.2 6.1 100. 7 4.2 13.8 110.2 5.5 7.9
terbutylazine 109. 1 2.4 6.9 99.9 5.1 7.4 97.1 3.4 4.0 103. 7 2.9 5.3
tetraconazole 98.6 3.2 7.2 103. 4 2.6 3.3 98.6 3.5 17.4 98.1 7.9 10. 2
tetradifon 104.7 5.6 10.6 101. 2 4.5 5.5 108.0 1.9 6.0 97. 1 7.4 14.1
tetramethrin 95.6 2.8 14. 1 93.8 2.3 13.7 99. 1 2.9 3.6 100. 1 4.0 4.6
thenylchlor 94.0 4.4 10. 4 101. 4 3.3 5.0 94. 2 5.4 14.9 99.7 6.7 9.9
thiazopyr 102. 3 5.4 10.8 99.5 4.5 4.9 109. 7 2.8 3.8 116. 2 8.2 9.5
thiobencarb 96. 5 4.0 5.2 95.9 5.3 6.1 101.5 3.3 6.2 95. 6 1.1 9.7
thioeyelan nso 75 [Nco 5o [EZENNEEEN IENNEIEN S
thiometon 89.0 5.9 10. 4 96. 3 7.3 10. 4 85.0 5.6 7.2 93.0 9.5 20.4
tolclophos_methyl 98.6 4.0 5.7 96. 3 8.7 11.5 102.9 4.7 5.8 97.0 10.9 10.9
tolfenpyrade 97.3 3.3 11.4 101.9 8.5 10. 3 97.5 12. 7 17.2 104.9 4.0 5.8
tolyfluanid 81.6 1.3 18.1 76.9 10.0 19.0 99.5 4.1 19.3 118.6 5.4 26.8
tolylfluanid_metabolite 102. 0 4.6 10.7 73.4 17.8 110.8 10.0 11.9 87.1 23.5 23.9
trans_chlordane 94. 8 5.7 8.5 92.0 4.5 5.9 97.7 11.0 19.4 76.8 3.2 3.3
trans_nonachlor 96. 9 6.9 12.0 94. 1 4.6 6.5 106. 6 5.4 11.3 95.5 16.5 20.2
triadimefon 102. 6 5.7 9.0 102.0 5.4 8.2 111.8 4.5 5.1
triadimenol 1 107.0 16. 7 95.5 6.3 7.1 109. 6 2.1 7.9 104. 5 9.9 11.3
triadimenol_2 101.8 95.7 5.3 5.5 94.8 2.9 7.3
triallate 89.0 9.0 10. 2 87.5 5.5 9.7 92.1 3.3 12.4 92.5 18.8 22.8
triazophos 95.4 3.1 7.3 92.4 10. 2 12. 1 107. 2 0.6 9.0 107. 0 2.7 15.6
tribufos (def) 97. 4 4.2 11.4 92.9 9.4 9.4 92.4 3.3 80.2 18.4
trichlamide 86. 4 9.8 10. 7
tricyclazole 89.9 5.7 11.2 94.9 3.0 10. 4 86. 4 9.8 10.7 93.8 6.3 7.4
trifloxystrobin 110. 3 6.0 9.7 100. 7 5.9 6.4 102.5 0.7 1.6 96. 4 9.3 10.9
triflumizole 90. 2 9.0 14.5 98.7 2.6 6.7 109. 5 6.1 6.3 83.3 19.8 23.7
triflumizole_metabolite 100. 3 1.8 7.7 100. 1 5.2 6.0 113.7 3.0 4.2 112.2 16. 2 19.8
trifluralin 103. 4 4.4 9.8 98.5 4.0 9.9 101. 3 4.8 5.1 97. 1 4.1 6.4
trinexapac—ethyl 96.9 49 121 106.7 8.1 9.8 7.3 el el s
uniconazole_P 110.7 4.5 6.4 94.5 4.5 8.2 100. 9 7.7 8.0 90.9 6.2 17.1
vinclozolin 101. 4 4.8 9.0 97.3 3.6 5.7 103. 3 7.2 10. 1 98.2 7.2 14.8
XMC 87.8 6.5 10. 7 96. 6 6.2 12.6 93.8 5.6 6.7 98.9 3.4 3.8
xylylcarb 94. 7 5.0 10.6 99.1 2.2 3.5 82.1 10. 7 13.1 108. 4 5.9 6.5
zoxamide 78.7 3.4 10. 6 88.2 12. 6 17.3 99. 6 6.1 8.8 93.8 10. 8 19.9

1)RSD,=the relative standard deviation of repeatability (Hf{TH5%), RSDy=the relative standard deviation of intermediate reproducibility (SRPNFEE)

DIEINAZ S, AL PIELA2EL AR, ([CA CAXIAEIBAESH 3)~ MY v 7 RATIMEMEC L0 FIREZTIH Ui, 4) 0 EH A K74 o AEEE B2 2T H



*z 2 Recoveries of fortified pesticides monitored by LC/MS

spinach 0.1y g/g orange 0.1ug/g carrot 0.1ug/g carrot 0.0l ug/g

Pesticide Name Recovery RSD, RSDg Recovery RSD, RSDy Recovery RSD,. RSDg Recovery RSD,. RSDg

% % % % % % % % % % % %
abamectin 90. 8 14.5 14.6 95. 8 5.4 9.9 88.8 10.2 11.2 99.1 8.6 26.9
acephate 76. 2 7.3 19.9 73.2 13.9 - 75.0
acetamiprid 95.6 3.1 6.6 99.6 6.3 9.1 95.1 6.1 7.2 96. 2 10.4 12.5
acibenzolar_s_methyl 89.7 3.3 6.8 91.6 6.8 7.7 81.2 11.8 13.4 70. 8 11.7 12.0
alanycarb - T T a2 oma o eo T T T
aldicarb_sulfone 91.8 2.4 3.4 84.5 12.4 13.6 84.0 14.8 16.1 76.3 22.2 23.8
azamethiphos 88.8 9.1 11.0 98.5 5.5 17.3 81.7 12.1 15.1 85.3 8.0 20.0
bensulide 92.2 90. 3 75.0 5.1 16.7
benzobicyclon 8.2 12.2 12.5 13.9
benzofenap 92.2 3.4 3.7 94.0 7.1 9.6 84.4 3.1 15.0 96. 5 8.7 9.6
boscalid 95.2 2.7 5.1 80.9 12.7 14.4 101. 1 3.3 3.8 99.8 5.4 6.1
butafenacil 91.0 1.7 5.8 93.0 2.3 8.9 95.7 6.2 6.2 87.9 14.3 26.8
carbaryl 93.9 2.1 2.2 88.4 12.8 16.7 99.5 12.2 17.6 90.0 14.0 22.6
carbofuran 95.1 3.4 5.5 91.1 9.7 10.1 83.6 2.7 3.2 81.9 6.4 7.4
carpropamid 91.9 5.6 6.3 91.5 3.7 6.5 91.5 7.2 9.9 81.0 17.7 21.3
chlorfluazuron 94.7 6.2 15.2 85.2 - 19.0 12.5 - - 16.3
chloridazon 91.2 1.2 5.2 91.3 3.8 4.0 88.1 3.8 16.1 93.0 3.2 3.5
chromafenozide 91.5 2.8 3.5 95.3 12.8 16. 1 92.0 5.1 14.3 87.9 8.8 9.6
clofentezine 93.0 1.4 2.1 92.7 10.9 11.5 85.7 11.7 12.5 101.0 8.6 18.1
clomeprop 89.5 4.5 5.4 92.5 5.7 6.4 81.1 10.6 15. 4 89.9 8.5 10.8
cloquintocet_l_methylhexylester  89.0 2.4 4.4 92.7 9.9 10. 7 96.9 4.8 8.3 96.8 10. 0 10.3
clothianidin 93.2 5.5 6.2 94.5 2.9 3.4 87.5 7.8 9.5 90.3 10.2 12.1
CPF 88.6 4.5 10.1 94.0 5.6 7.4 90.8 5.0 12.5 77.1 16. 4 18.4
cumyluron 94.8 2.4 4.0 89.8 3.6 7.8 95.1 4.6 5.5 88.1 7.7 8.5
cyazofamid 88.7 9.7 10.8 94.6 5.0 5.4 96. 4 10.3 18.4
cycloate 89.3 6. 1 7.1 82. 1 7.8 .4 86.0 9.2 12.4
cyflufenamid 101.0 3.3 6.1
cymoxanil 91.6 3.9 4.9 87.7 8.8 17.6 90.1 7.1 10.8 80.2 17.9 21.8
daimuron 96. 1 3.3 5.4 89.0 3.5 5.7 97.5 6.1 7.4 90. 6 4.7 10.3
diafenthiuron_urea 89.7 3.5 5.4 91.8 7.8 10. 1 96. 2 7.7 19.3 96.5 5.9 8.7
difenzoquat_methylsulfate 99.7 2.9 12.3 95.3 8.0 14.2 99.0 6.0 10. 6 94.8 6.9 8.1
diflubenzuron 94.7 1.9 4.7 94. 2 10.9 107. 4 96. 1 6.2 7.3
dimethirimol 88.3 2.9 3.1 - 10.7 83.3 78.6 27.3
dimethomorph_E 87.0 4.5 10. 4 90. 2 10.6 11.8 81.1 83.2 13.8 15.4
dimethomorph_7 94. 3 4.7 5.0 85.8 13.6 16.2 89.0 8.2 79.1 25.0 27.1
dithianon 105.6 3.9 16.7 102.5 9.3 9.9 76.7 78.6 6.9 19.9
diuron 90. 8 10.5 12.4 86. 4 13.5 14.9 90.5 12.3 13.9 74.5 20.6
emamectin_FA_Bla 94.8 6.6 6.7 98.6 4.1 8.5 101. 1 7.6 8.6 96. 0 7.3 15.6
emamectin_MFA_Bla 76.7 13.5 - 84.1 - 18.8 85.8 r 87.1 4.0 9.0
epoxiconazole 90. 4 1.8 3.5 86.0 8.2 13.0 90.8 17.8 97.1 16.0 29.0
ethychlozate 92.0 4.0 6.3 89. 8 4.6 10. 1 90.5 3.9 6.1 91.6 15.3 17.8
fanoxadone P S 09 56 67 5.2 18 151
fenamidone 90. 6 3.7 5.9 89.2 12.3 12.7 99.0 3.6 6.8 111. 1 13.6 16. 1
fenobucarb 91.7 4.4 5.7 91.4 4.2 8.0 87.6 4.9 11.6 81.2 22.9 26.8
fenoxaprop—ethyl 93.8 2.0 5.0 89.5 5.6 10.0 89.0 5.1 5.3 85.3 12.3 18.0
fenoxaprop—p—ethyl 93.9 4.7 5.6 93.5 2.4 X 88.7 3.6 . 88.2 2.4 14.8
fenpyroximate 93.0 4.8 5.1 80.5 100. 3 79.0 9.4 19.1
ferimzone (E) 92.5 3.0 3.9 91.5 4.1 6.0 96.0 6.5 8.1 92.0 12.3 17.0
ferimzone (Z) 88.5 2.8 6.7 92.4 8.8 84.0 4.7 5.4 80.9 7.9 11.9
flufenacet 93.7 13.9 16.0 79.6 111.6 9.8 11.8 93.3 4.7 7.3
flufenoxuron 96. 8 5.1 8.0 93.3 3.2 5.9 107.5 9.8 12.7 101.2 1.0 1.5
flumioxazin 84.8 4.8 16.3 77.6 89. 4 5.5 6.8 82.0 12. 4 12.5
fluometuron 89.2 4.1 4.6 90. 4 4.9 6.0 83.7 5.6 6.4 94.8 17. 1 19.3
fluquinconazole 96. 7 2.3 10.7 87.4 8.0 11.8 91.6 10.5 12.4 79.3
fluridon 93.7 3.1 4.0 78.4 11.8 17.0 100. 6 2.7 6.5 94.8 6.8 7.5
formamidine_hydrochloride 86.8 5.4 7.3 83.2 12.2 18.6 7.7 13.3 14.6 90.9 6.7 11.5
formetanate_hydrochloride 87.0 13.8 13.9 93.7 13.7 16.0 82.2 5.1 11.4 83.1 5.6 17.2
fosthiazate 96. 0 2.9 3.2 91.3 6.9 7.9 89.7 5.8 6.8 87.0 4.1 6.5
furametpyr 95.3 3.1 4.3 87.3 10. 1 15.4 102. 1 8.9 9.5 94.2 8.3 9.5

1)RSD,=the relative standard deviation of repeatability (JffT#5/E), RSDy=the relative standard deviation of intermediate reproducibility (ZEPN¥EEE)
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#22 (Continued)

spinach 0.1 g/g orange 0.1ug/g carrot 0.1ug/g carrot 0.01 . g/g

Pesticide Name Recovery RSD, RSDg Recovery RSD, RSDg Recovery RSD, RSDy Recovery RSD, RSDy

% % % % % % % % % % % %
furathiocarb 96.9 6.2 7.6 94.4 2.8 4.1 94.5 8.1 9.5 97.0 3.0 3.7
hexaconazole 90. 4 6.5 8.7 87.2 9.8 17.7 83.5 11.2 12.0 75.7 14.4
hexaflumuron 94. 3 2.7 3.3 98.1 2.2 6.9 102.8 2.8 3.7 89.9 7.9 9.1
hexythiazox 95.7 2.4 3.1 82.0 7.3 14.6 92.7 7.5 9.9 97.4 5.8 6.6
hydranethylnon Co4 es4 om0 191 815 2065 21 S8 806 55 15T %
imazalil 84.3 5.3 6.1 87.0 3.6 4.7 71.2 4.4 11.8 73.2 10.2 11.6
imibenconazole 94. 4 3.8 3.8 97.8 1.4 1.9 88.6 7.3 15.2 86.0 8.1 12.7
imibenconazole—debenzyl 92.0 2.8 3.8 93.4 4.2 6.7 93.3 1.1 2.8 86.5 4.6 19.1
imidacloprid 91.4 1.1 6.8 92. 1 5.5 6.8 89.6 5.5 6.6 94.3 5.2 5.6
inabenfide 6.9 - 13.0 - 18.0
indoxacarb 96. 2 86. 6 8.2 12.0 112.7 6.2 11.8
iprobenphos 89.5 4.8 11.2 92.0 6.9 8.3 83.0 13.4 15.7 85.0 11.9 12.9
iprovalicarb 91.2 5.3 9.1 _ 101. 7 6.1 16.8 97.8 6.1 7.1
isouron 94.9 4.2 4.9 94.7 9.6 10.6 84.8 8.5 8.8 94.4 7.6 8.3
linuron 89. 4 8.8 11.6 84.1 10. 8 11.4 95.7 1.3 17.1 87.1 16.0 19.5
lufenuron 87.1 75.0 108.9 118.5 10.8 27.5
mefenoxam 91.7 4.0 6.3 89.2 6.9 17.3 89.6 8.2 15.9 85.9 9.8 10.0
mepanipyrim 93.0 5.9 6.7 93.8 2.5 4.5 94.3 2.4 7.3 97.9 5.8 6.2
methabenzthiazuron 93.9 2.9 4.2 94.2 3.3 3.5 91.0 1.6 3.8 74.6 12.5 17.2
methamidophos 85.9 5.2 6.0 73.8 6.5 8.0 70.5 11.5 12.6 86.3 12.4 18.3
methiocarb 97.5 1.0 1.2 91.7 8.6 13.6 94.9 2.8 5.0 84.0 14.0 15.3
methiocarb_sulphone 82.9 5.2 15.7 101.0 6.8 7.7 84.6 11.5 12.5 82.8 19.6 22.3
methomyl 74. 1 6.9 15.5 83.9 6.8 19.5
methoxyfenozide 88.1 5.4 6.7 91.8 4.4 5.0 105. 4 8.3 11.4 84.7 17.2 20.8
monolinuron 89.7 4.1 9.9 80. 4 12.7 14.9 84.2 13.4 - _
naproanilide 102. 1 3.2 14.8 92.9 6.0 6.2 91.2 1.9 8.6 92.3 3.7 6.6
napropamide 94.3 4.8 5.1 98.2 2.3 4.4 100.9 2.7 8.7 89.4 7.3 11.3
omethoate 89.3 4.1 6.4 86. 1 8.3 10.8 90.5 4.1 14.5 87.6 5.1 9.1
oryzalin 94.0 0.1 0.6 97.2 6.8 14.3 98. 6 11.5 18.0 100. 6 2.2 3.8
oxycarboxin 75.2 7.5 14.3 _ 12.2 - 84.5 12.8 17.0
pencycuron 97.9 2.3 2.4 93.3 4.0 4.2 107.0 7.0 12.3 92.9 7.2 7.2
picolinafen 94. 1 4.6 5.1 100. 8 5.9 16.0 108.5 10.2 12.2 85.5 15.8 19.1
pirimicarb 92.9 1.9 6.7 87.9 4.9 5.7 88. 1 1.3 3.2 87.4 4.7 7.5
propamocarb 91.0 2.8 5.5 77.0 5.8 16. 4 85.0 13.7 16.6
propaquizafop 84.2 7.7 18.5 76.2 9.9 16.2 75.6 11.7 14.1 81.2 5.2 21.1
propiconazole 93.6 2.6 3.2 94.8 1.3 3.6 92.8 5.6 5.9 96. 3 3.9 4.5
pyraclofos 92.6 4.3 4.7 96. 8 6.3 8.4 94.7 5.2 11.5 95.3 5.1 11.5
pyraclostrobin 94.3 4.4 5.0 85.6 12.6 18.3 88.6 10.9 12.2 90. 3 7.2 7.8
pyrazoxyfen 91.0 5.2 6.3 81.8 6.8 16.0 95.9 12.3 16.6 86.8 18.7 21.0
pyriftalid 95.6 2.9 3.3 94.8 4.0 4.7 97.8 5.1 6.1 91.5 12.0 23.0
quizalofop-ethyl 94. 4 2.3 3.6 93.5 9.6 10.2 90.9 5.8 8.0 88.6 2.9 16.9
simeconazole 93.9 3.4 3.5 93.8 3.8 5.2 86.8 0.7 8.9 100. 0 13.4 17.7
spinosyn_A 91.9 2.0 4.1 94.2 3.5 7.0 85.5 10.9 14.3 90.1 9.2 10. 1
spinosyn_D 90. 7 3.3 3.6 94.5 6.0 12.7 82.2 8.3 11.7 88.8 14.7 17.2
tebufenozide 95.6 2.9 2.9 93.3 12.1 14.0 97.8 3.4 3.9 99.0 2.6 4.4
tebufenpyrad 93.2 3.8 6.2 94.7 1.6 2.6 93.3 10. 1 12.3 85.4 10.9 11.7
tebuthiuron 92.5 7.8 7.8 93.6 6.3 10.8 88.8 9.9 13.4 87.2
ettabenmnen e A
tetrachlorvinphos 93. 6 2.2 3.5 9 .0 93.2 6.4 7.7 76.2
thiabendazol _ 9 it 70.9 11.0 13.1 70.3 12.0 24.7
thiacroprid 94.0 3.2 3.5 7 .3 91.0 11.0 17.3 103.7 2.8 11.9
thiamethoxam 94.7 2.4 2.6 2 .2 83.0 10.9 17.0 91.4 8.3 9.8
thifluzamide 92. 1 2 .5 111.5 5.0 5.2 84.5 12.8
thiodicarb 2 93.3 7.7
tolfenpyrad 108. 9 3.5 9 103.5 18.2 83.4 18.7 .
tralkoxydim - 7.7 -
tridemorph 86. 1 3.0 4.4 93.6 3.4 . 88.2 5.6 6.2 95. 7 11.5
triflumuron 118.3 12.5 - 92.2 103.1 15.7
triticonazole 92. 6 5.8 9.7 87.4 11.2 13.7 83.7 78.5 11.5

1)RSD,=the relative standard deviation of repeatability (Jf4TH5%), RSDi=the relative standard deviation of intermediate reproducibility (SEPNHK5HE)
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