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Abstract A new multi-residue methodology using liquid chromatography-time-of-flight mass
spectrometry LC-TOF-MS for the quantitative analysis of pesticides has been developed. The
analytical performance of the method was evaluated by screening herbicide and insecticide resi-
dues in 10 kinds of imported soybeans. The accurate mass was obtained in different spiking lev-
els from 0.05 to 0. 10 mg/kg and the accuracy error was lower than 3 x 10 ° which is well
within the accepted limits for target confirmation. The linearity of response ranged from 0. 03
mg/kg to 1. 0 mg/kg and the correlation coefficient was greater than 0. 99. The average recov-
eries of herbicides and insecticides ranged from 60% to 120% of the fortified herbicides and in-
secticides in soybeans at 0. 05 - 0. 10 mg/kg levels for the majority of herbicides and insecti-
cides and the relative standard deviations RSD were between 2.17% and 13.54%. The limits
of detection LOD were between 0. 002 and 0. 026 mg/kg. The results indicated that the meth-
od developed is easier faster and more sensitive. It also demonstrated that this method can
meet the requirements for simultaneous determination of herbicides and insecticides in soy-
beans. This study provides valuable evidence for that LC-TOF-MS method has the potential in
screening multi pesticide residues in soybeans.
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1 HPLC-TOF-MS
Table 1 The data of the accurate mass in samples spiked with the mixture of herbicide and
insecticide standard solutions in soybeans by HPLC-TOF-MS
Mass Mass error Parent ion Ion 1 m/z Ion2 m/z
Pesticide Formula Parent ion m/z relative relative relative
experimental calculated Da 10°°  abundance/%  abundance/% abundance/%
Anilofos 368. 0309 199.1082 171.1113
C,;H,NO,PS,C1 M+H * 368.0305  368.0303 -0.2241 -0.61
100. 00 40. 85 10. 89
A thiph 324.9807 198. 9629 170.9616
ZAmEtiphos CyH\(N,0sPSCl M +H * 324.9810  324.9805 -0.4775 -1.47
100. 00 41.41 11.16
Azimsulfuron 425.1140 344.2491
C,;H,N,,05S M+H * 425.1099  425.1101  0.2177 0.51 -
100. 00 0.30
Azoxystrobin 404. 1244 372.2842 319.2606
Cy,Hy;N; O M+H * 404.1241  404.1237 -0.3958 —0.98
68. 40 37.34 100. 00
Barb 275.0291 258.0078
arban C,,H,NO,Cl, M+NH, *  275.0348  275.0344 -0.4351 —1.58 -
100. 00 20.06
Bensulfuron-
thyl CsH3yN, 0,5 M+H * 411.0969  411.0968 -0.1063 —0.26 411.2883 194. 2606 95. 1524
me . . -0. -0.
v 18t * 100. 00 3.23 38.32
Bifenazate CoHN.O MiH ¢ 3011547 3011542 —0.5229 —1.74 301. 1529 198. 0881
177202 s * : : : . 100. 00 3.54
Carbaryl 219.1104 202.0876 145. 0667
¥ C,H,, NO, M +NH, * 219.1128  219.1123 -0.5086 —2.32
100. 00 48.29 7.40
Chlorimuron- 400. 2347 291. 0882 208. 1362
ethyl C,sH,5N,0,Cl M +NH, * 400.1018  400.0993 -2.537 —6.34 ) ’ ’
1.39 100. 00 50.19
Chlorotoluron 213.0787 168. 0224 140. 0235
CH;3N,0C1 M+H * 213.0789  213.0783 -0.5634 —2.64
100. 00 12.31 4.34
Chloroxuron 291.0883 152. 0277
xu C,;H;;N,0,Cl1 M+H * 291.0895  291.0889 -0.5315 -1.83 -
100. 00 1.83
358.0397 269.1578 235.1689
Chlrosulfuron C,,H,,CIN;O,S M +H * 358.0371 358.0376 0.5015 1.4
100. 00 14.29 11.24
Cinosulfuron 414.1075 325.1582 183.1292
C;sHyNs0,8 M+H * 414.1078  414.1079 0.1065 0.26
69.39 53.64 100. 00
Clethodi 360. 1429 301. 1336 279.1639
cthodim C,,H,NO,SCl  M+H * 360.1395  360.1391 —-0.3781 —1.05
5.75 2.77 100. 00
Clodinafop- 350.0703 224.1203
ropargyl C,;H;;NO,CIF * 350.0590  350.0583 -0.6663 —1.9 o ’ -
pargy 17Hi;3NO, M+H 100. 00 0.42
Cloquintocet 336. 1360 238.1842 179. 1545
aut C,3H,,NO,Cl M+H * 336.1361  336.1354 -0.6367 —1.89
methyl 100. 00 40.49 0.76
Cyazofamid 325.0489 283.1948
v C;H;N,0,8C1  M+H * 325.0521 325.0515 -0.5887 —1.81 -
100. 00 1.16
Cyclosulfa-
422.1127 261.1845 199.2371
muron C;,H;y)N;048 M+H * 422.1129  422.1123 -0.5951 —1.41
100. 00 27.02 2.90
Cyprodinil 226.0761 169. 0537 121. 0505
C,H N, M+H * 226.1339  226.1330 -0.8821 -3.9
2.76 100. 00 43.37
Cyromazine C.H. N M+H * 167. 1040 167. 1031 0.8354 —5 167. 1050 142.0093
6710 e * : : : 100. 00 8.13
Desmedipham 318.1508 249.0225
P C.H,N,0, M+NH, * 318.1448  318.1440 -0.8354 —2.63 -
100. 00 5.94
Diafenthiuron 385.2197 173.0757
C,,H,,N,08 * 385.2308  385.2303 -0.4338 —1.13 -
BT M+H 100. 00 1.70
Diclosulam 405.9955 276.2264
relost C,;H, N;O0,SCL,F M+H * 405.9938  405.9936 -0.1467 -0.36 -
100. 00 1.37
Diflubenzuron 301.1528 198. 0880
C,HN,0,CIF, M+H * 311.0394  311.0392 -0.1435 -0.46 -
100. 00 2.79
Diuron 233.0235 187.9737 159.9749
u C,H, N, 0Cl, M+H * 233.0243  233.0240 -0.2827 -1.21
32.23 9.88 1.28
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1
Table 1 Continued
Mass Mass error Parent ion Ion 1 m/z Ion2 m/z
Pesticide Formula Parent ion m/z relative relative relative
experimental calculated Da 10 % abundance/%  abundance/% abundance/%
Ethiofencarb 226.2886 160.2106 107. 1068
C, H;NO,S M+H * 226.0896  226.0894 -0.2062 —0.91
100. 00 0.35 0.057
Ethofumesate 304. 1204 224.1202
C;H ;058 M + NH, 304.1213  304.1207 -0.5985 —1.97 -
100. 00 90. 80
Ethoxysulfuron 399. 0905 208. 1362
v C;sHN, 0,8 M+H * 399.0969  399.0965 -0.4219 —1.06 -
6.82 100. 00
Etofenpro 394.2356 364.3477
prox C,sH,, 0, M + NH, 394.2377  394.2376 -0.0355 -0.09 -
100. 00 1.33
Fenhexamid 302.0680 295.2239
C,,H;NO,Cl, M+H * 302.0709  302.0706 -0.2932 -0.97 -
100. 00 2.71
Fenobucarb 208.1363 151.1117
C,H;NO, M+H * 208.1332  208.1325 -0.6487 —=3.12 _
100. 00 2.96
Fenothiocarb 254. 1246 226.1292
enotiocar C;H,,NO,S M+H * 254.1209 254.1202 -0.6389 -2.51 -
36.52 100. 00
Fenoxycarb 302.1473 275.2190
v C,,H,,NO, M+H * 302.1387  302.1380 -0.6632 -2.2 -
100. 00 1.96
F imat 422.2074 366. 3460 214.2451
enpyroximate C,,Hy; N, 0, M+H * 422.2075 422.2068 -0.6828 —1.62
100. 00 3.42 0.145
Fentrazamid 350. 1345 238.1623 197. 1232
C,H, N;0,Cl M+H * 350.1379  350.1371 —0.7445 -2.13
50.27 12.56 100. 00
Fluf 489.0411 423.2734 401.2891
tienoxuron C, H,N,0,CIFy, M+H * 489.0435  489.0442 0.7195 1.47
100. 00 4.12 2.75
Forchlor-
248. 0494 241.0684 224.0349
fenuron C,,H,,N,0C1 M+H * 248.0585  248.0579 -0.5878 —2.37
100. 00 6.60 3.24
Furathiocarb 383.1633 252.2353 195. 1866
C;3H)x N, 058 M+H * 383.1635  383.1628 -0.6646 —1.73
100. 00 19.36 25.24
Halosulfuron- 435.0581 331.2271 232.1937
aosutiuron C;H;5NgO,8C1 M+H 435.0484  435.0492 0.7907 1.82
methyl 100. 00 3.88 2.30
Hexythiazox 353.1176 336.3087 279. 1637
Y C;;H; N,O,8C1 M +Na 375.0904  375.0929 2.4402  6.51
100. 00 2.63 1.42
fmazamox CisHN;0 M+H * 306. 1448 306.1444 —0.4554 —1.49 oo 140 2020391
1519 N3 Uy + . ' ’ : 26.48 100. 00
Indoxacarb MP 529.0855 329. 3407 224.2783
CpH;N,0,CIF;  M+H ¢ 528.0780  528.0783 0.3299  0.62
100. 00 4.11 1.49
I b 194.1173 152.2001 137.2102
soprocar C, H;5NO, M+H * 194.1176 194.1170 -0.5647 -2.91
100. 00 5.81 14.74
Isoproturon 207. 1487 165.0974 134.0999
CpHigN,O M+H * 207.1492  207.1484 -0.7404 —-3.57
100. 00 49.38 6.33
Linuron 249.0227 160. 0486 132.0417
o CyH\;)N,0,Cl, M+H * 249.0192  249.0191 -0.0408 -0.16
100. 00 36.58 21.33
M ipyri 224.1185 149. 1780 133. 1765
epanipyrim C,H;3N; M+H * 224.1182 224.1173 -0.84 -3.75
100. 00 28.68 4.76
Methiocarb 226.0944 208. 1359 169. 0627
C, H;;NO,S M+H * 226.0896  226.0894 -0.2062 -0.91
53.42 100. 00 3.36
Methomyl 163. 0603 131.0833
C,H,,N,0,S * 163.0536 163.0532 —0.3335 -2.05 -
ST M+H 100. 00 1.57
Methoxyfe-
id C,,H,xN,O M+H * 369.2173 369.2168 -0.4844 —1.31 369.2170 313.3350 224.2581
Nnozi . . =V, = 1.
ozide 2282t * 1.46 16. 60 100. 00
Metsulfuron-
thyl C H 5N504S M+H * 382.0816  382.0817 0.0915 0.24 382.0817 319.0923
me . . . . -
v 14757 Mo * 100. 00 2.19
Molinate 213.2243 168.1002
CyH;;N,0,Cl M+H * 215.0582  215.0581 -0.0605 -0.28 -
100. 00 0.99
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Table 1 Continued
Mass Mass error Parent ion Ion 1 m/z Ion2 m/z
Pesticide Formula Parent ion m/z relative relative relative
experimental calculated Da 10 % abundance/%  abundance/% abundance/%
Nicosulfuron 411.0934 247.1844
C, H, N, OS * 411.1082  411.1075 -0.7084 —1.72 -
155 N Ug M+H 100. 00 2.41
Nitenpyram 293.0848 210. 1068
enpy C HsN,0,C1 M+Na * 293.0776  293.0802 2.5792 8.8 -
100. 00 5.34
0 1 237.1040 163. 0605 131.0835
xamy C,H,,N,0,S M+NH, *  237.1016  237.1014 -0.1846 -0.78
100. 00 15.77 1.65
Oxaziclomefone 376.0854 297.2526
xaz C,H,,NO,Cl, M+H * 376.0866  376.0862 -—0.431 —1.15 -
100. 00 1.81
Oxycarboxin 268. 0697 175. 0085 130. 0761
Y C,H;;NO,S M+H * 268.0638  268.0632 —0.6203 —2.31
100. 00 2.18 2.03
Pencycuron 329.1410 261.0869 125. 0209
et CyH, N,0C1 M+H * 329.1415  329.1410 -0.5062 —1.54
100. 00 9.38 4.32
Ph diph 301.2880 168. 1789
enmedipham ¢ g N,0, M+NH, *  318.1448  318.1440 -0.8354 —2.63 -
29.91 100. 00
Pirimicarb 239. 1497 182. 1237 88.0223
C; HxN,O, M+H * 239.1503  239.1498 -0.4858 —2.03
100. 00 24.09 4.66
Prochl 376. 0383 308.1719 266.0167
rociioraz CsH4N;0,Cl, M+H * 376.0381 376.0377 -0.4036 —1.07
12.79 100. 00 7.08
Promecarb 208.1363 151.1117
C,H;NO, M+H * 208.1332  208.1325 -0.6487 —3.12 -
100. 00 2.60
Propamocarb 189. 1543 163. 0460 142.0091
CyHyN, 0, M+H * 189.1598  189.1588 -0.9772 -5.17
100. 00 0.85 1.84
Proph 197.1232 154. 1240
ropham C,oH,;NO, M+NH, *  197.1284  197.1279 -0.4923 -2.5 -
100. 00 21.56
Propoxycar-
bazone CsH;N, 0,8 M+H * 399. 0969 399.0965 -0.4415 -1.11 399.0925 312. 1380 -
P e : : ) 6.97 100. 00
Pyrazosulfuron-
thyl C H;NgO,S M+H * 415.1031 415.1025 -0.6182 -1.49 414.3109 325. 1582 239.2984
e . . =0. —-1.
¥ L 42.70 7.85 100. 00
Pyriftalid 319.0748 261. 1662
C,H,N,0,S * 319.0747  319.0740 -0.6542 -2.05 -
1574 T2 M+H 100. 00 1.40
Quizalofop-
thyl C,H;N,0,Cl M+H * 373.0950 373.0946 -0.4088 —1.1 373.0953 322. 2681 272.2632
e . . =0. —-1.
¥ 1 T2 H * 14.61 100.00 1.16
Rimsulfuron 432.0566 410. 1899 316.0937
C,H;N50,8, M+H * 432.0642  432.0636 -0.6204 —1.44
88.26 74.37 100. 00
Tebufenozide 353.2250 297.1540
C,,H,N,0, M+H * 353.2224  353.2218 -0.5419 -1.53 -
45.93 100. 00
Tebuthiuron 229.1113 172.2215
i CyH(N,0S M+H * 229.1118  229.1111 -0.676 -2.95 -
10.83 100
Tepraloxydim 342. 1487 283. 1754
prafoxy C,,H,,NO,Cl1 M+H * 342.1467  342.1468 0.0719  0.21 -
100. 00 1.16
Thidiazuron 221.0466 199. 0565 141. 1236
C,HN, 0S M+H * 221.0492  221.0484 -0.7597 -3.44
100. 00 1.34 2.19
Thifensulfuron
388.0382 225.2909 167.1813
methyl C,H;3N5 048, M+H * 388.0380  388.0373 -0.6992 —1.8
100. 00 7.02 19.93
Thiodicarb 355.0418 324.9725 182.9898
C, HgN,0,S, M+H * 355.0563  355.0560 -0.2328 —0.66
4.9264 49.38 100. 00
Triasulfuron 402. 0546 240. 1492 182. 1237
tasuiu C,H,N,0,SCl M+H * 402.0634  402.0632 -0.2013 -0.5
12.95 100. 00 24.15
Triflumuron 359.0354 304.2996 249.0771
CisH N,O;CIF;  M+H * 359.0405  359.0408 0.2950 0.82
100. 00 3.29 3.88
Trinexapac-
253.1038 180. 1024 138. 0537
ethyl C;H 405 M+H * 253.1071  253.1067 —0.4264 —1.68
100. 00 7.73 3.05

— not detected ion.
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Table 2 Recoveries linear equations correlation coefficients and limits of detection and maximum residue
limits MRLs for multi-class pesticides in soybean
) Spiked level of Spiked level of o
Linear 0.05 mg/kg 0.1 mg/kg ty in Limit of MRL of
Pesticide range/ Linear equation r X detection/ Japan/
recovery/ RSD/ recovery/ RSD/ Fig. 1
mg/kg mg/kg mg/kg
% n=7 % % n=7 %
Anilofos
0.03-1.0 y=6.33><106x+2.65 x10%  0.9948 67.6 11.23 19.13 10.44 26.79 0.0138 -
Azamethiphos
0.01 -1.0 y=2.38x10°r+3.5%x10° 0.9952 86. 69 7.44 86. 69 6.92 16.40 0.0102 -
Azimsulfuron
0.01 -1.0 y=3.44x10"2+1.14 x10° 0.9938 61.47 9.67 67.00 8.99 18.20 0.0145 0.1
Azoxystrobin
0.01-1.0 % =5.32x10°2+2.79 x10*>  0.9985 82.68 8.23 93.27 7.65 23.08 0.0147 0.5
Barban
0.01 -1.0 y=1.81x10°v+4.21 x10* 0.9991 50.93 9.45 70.01 8.79 25.71 0.0101 0.05
Bensulfuron-
methyl 0.01 -1.0 y=1.41 x10%2 +1.68 x10*  0.9978 137.32 5.36 122.93 4.98 25.21 0.0196 0.02
Bifenazate
0.01 -1.0 y=5.16 x10°x +1.18 x10*  0.9994 76.92 6.23 103.90 5.79 22.14 0.0160 0.02
Carbaryl 8 ]
0.01 -1.0 y=5.66x10"x+1.31 x10° 0.9980 107.87 4.70 51.11 4.37 17.96 0.0103 0.2
Chlorimuron-
ethyl 0.03-1.0 y=3.68x10°¢+6.34 x10* 0.9923 65.15 5.42 67.25 5.04 23.42 0.0107 0.05
Chlorotoluron
0.01-1.0 % =1.92x10°¢+4.49 x10° 0.9992 128.82 6.28 133.10 5.84 18.14 0.0170 -
Chloroxuron B 5
0.01 -1.0 y=2.55x10"x+7.43 x10° 0.9998 96.57 3.46 116.62 3.22 23.44 0.0074 0.05
Chlrosulfuron 0.01 -1.0 y=5.61x10°2+4.93 x10° 0.9962 97.83 3.68 54.82 3.42  16.59 0.0233 -
Cinosulfuron
0.02-1.0 y=6.41x10°2+1.53 x10° 0.9986 73.54 2.33 87.13 2.17  16.99 0. 0266 -
Clethodim
0.01 -1.0 y=1.11x10°¢+4.98 x10*  0.9941 37.25 2.98 168.26 2.77 32.50 0.0113 10
Clodinafop-
propargyl 0.01 -1.0 y=1.65x10°x+1.61 x10° 0.9973 98.31 4.25 78.73 3.95 29.26 0.0203 0.02
Cloquintocet 6 4
0.01 -1.0 y=3.19x10°2x+3.46 x 10 0.9996 71.02 3.76 64.31 3.50 29.09 0.0112 -
methyl
Cyazofamid
0.01 -1.0 y=4.76 x10°2 +1.06 x10*  0.9948 89.31 2.45 168.26 2.28 28.07 0.0103 -
Cyclosulfamuron .
0.02-1.0 y=7.00x10%2+4.92 x 10 0.9952 90.12 12.25 264.99 11.39 23.85 0.0109 -
Cyprodinil
0.01 -1.0 y=3.21x10°¢+3.53 x10* 0.9938 54.46 8.46 70. 64 7.87 18.99 0.0103 0.1
Cyromazine
0.01 -1.0 y=6.52x10°2+3.21 x10° 0.9985 86.39 10.69 101.97 9.94 1.21 0.0105 0.05
Desmedipham
0.02-1.0 y=1.78 x10°2x -2.41 x10* 0.9991 89.24 9.25 54.41 8.60 22.75 0.0019 -
Diafenthiuron
0.01 -1.0 y=1.72x10°x+1.91 x10* 0.9978 70.26 10.47 109.74 9.74 36.56 0.0106 0.02
Diclosulam
0.02-1.0 y=3.56x10°2-3.77 x10*  0.9994 69. 40 6.38 77.04 5.93 21.21 0.0109 0.02
Diflubenzuron
0.01 -1.0 y=3.61x10°2+2.44 x10° 0.9980 110. 89 5.89 117.58 5.48 24.28 0.0115 0.1
Diuron 6 5
0.01 -1.0 y=3.47 x10°x +5.23 x10° 0.9923 82.96 5.72 82.96 5.32 19.22 0.0263 0.05
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Table 2 Continued
. Spiked level of Spiked level of o
Linear 0.05 mg/kg 0.1 mg/kg t, in Limit of MRL of
Pesticide range/ Linear equation r X detection/ Japan/
recovery/ RSD/ recovery/ RSD/ Fig. 1
mg/kg mg/kg mg/kg
% n=7 % % n=7 %
Ethiofencarb 6 3
L02-1.0 y=4.19 x10°x +4.26 x 10° .9992 83.01 6.44 45.79 5.99  19.02 0.0126 1.0
Ethofumesate
.01 -1.0 y=1.93 x10% +1.42 x10* . 9998 74.13 4.48 103.90 4.17 25.25 0.0110 -
Ethoxysulfuron 5 5
.01 -1.0 y=1.21 x10"x +3.93 x10° .9962  101.21 11.23 62.07 10.44 23.12 0.0015 -
Etofenprox
.01 -1.0 y=2.21 x10%¢ +2.33 x 10° . 9986 94.72 7.44 85.38 6.92  40.13 0.0109 0.2
Fenhexamid
01 -1.0 y=6.12x10"w+3.64 x10* .9973 62.42 13.54 68.37 12.60 24.54 0. 0040 -
Fenobucarb 6 4
01 -1.0 y=2.38x10"x+3.25x%x10 .9996  112.33 9.00 209.76 8.37 23.36 0. 0094 -
Fenothiocarb
01 -1.0 y=1.43x10"x+1.42x10° .9949  132.52  11.67 68.83 10.85 25.09 0.0115 0.05
Fenoxycarb 6 4
.01 -1.0 y=5.32x10°2+2.72 x10 . 9953 58.98 9.94 37.01 9.25 24.91 0.0113 0.1
Fenpyrox-
imate E .02-1.0 y=3.81x10% +2.28 x10* .9939 70.35 11.41 94.52  10.61 31.01 0.0107 -
Fentrazamid
01 -1.0 y=1.15x10°¢+5.17 x10* .9992  119.73 7.54 68.48 7.02  29.60 0.0103 0.02
Flufenoxuron
.01 -1.0 y=3.82x10"2+3.45x10° .9979 65.77 5.91 66. 15 5.50 34.39 0.0108 -
Forchlorfenuron
01 -1.0 y=2.71 x10"w +1.32 x10° . 9995 57.56 5.71 101.30 5.31 18.35 0.0048 0.05
Furathiocarb
.03-1.0 y=3.28x10%+1.31 x10* . 9981 87.54 6.57 89.48 6.11 29.79 0. 0054 0.02
Halosulfuron-
.01 -1.0 y=1.45x10°+3.49 x10* . 9981 95.04 7.60 78.23 7.07  21.63 0.0102 0.5
methyl
Hexythiazox R
.01 -1.0 y=1.57 x10"2 +3.41 x 10° .9924 77.94 4.22 132.87 3.92  34.53 0.0034 -
Imazamox
.01 -1.0 y=2.65x10°+2.79 x10° .9993 60. 11 4.48 67.73 4.17 6.58 0. 0067 -
Indoxacarb MP
MP 03-1.0 y=6.41 x10°v -1.48 x 10° .9999 112.26 2.86 105.77 2.66  28.50 0.0263 -
Isoprocarb
01-1.0 y=2.71x10° +1.98 x10* . 9963 56. 69 3.64 42.68 3.39  19.98 0.0063 -
Isoproturon ; .
03-1.0 y=2.61x10"x+3.61x10° . 9987 97.41 5.17 216.76 4.81 19.12 0.0091 -
Linuron
.01 -1.0 y=8.37 x10°0 +2.49 x 10° . 9942 42.68 4.58 30.53 4.26 22.81 0.0063 0.5
Mepanipyrim s
01 -1.0 y=1.76 x10°x +7.26 x 10° .9974 89.83 3.01 145.42 2.80 24.01 0.0088 -
Methiocarb
.01 -1.0 y=3.20x10% +2.91 x10° . 9947 114.83 10.22 14.89 9.50 22.39 0.0084 0.05
Methomyl 4
01 -1.0 y=3.52x10%0+2.28 x10 .9951 69.77 12.90 74.89 11.99 2.78 0.0095 -
Methoxyfenozide
.01 -1.0 y=2.78 x10°x +7.51 x 10* . 9937 96.17 11.17 58.44 10.39 24.25 0. 0095 0.1
Metsulfuron-
methyl .01 -1.0 y=2.78 x10°x +2.93 x10* .9984  125.29 12.63 66.83 11.75 15.79 0.0102 -
Molinate 6 3
.01 -1.0 y=3.36x10°2-3.27 x10° .9990 58.44 7.72 209.76 7.18 18.10 0.0154 0.02
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Table 2 Continued

Li Spiked level of Spiked level of o

N inear 0.05 mg/kg 0.1 mg/kg ty in Limit of MRL of
Pesticide range/ Linear equation r detection/ Japan/
recovery/ RSD/ recovery/ RSD/ Fig. 1

mg/kg mg/k; mg/k
% n=7 % % n=7 % &xe ke

Nicosulfuron

0.01 -1.0 y=1.22x10°v+4.7x10*  0.9977 84.12 8.77 126. 85 8.15 21.05 0.0089 -
Nitenpyram

0.01-1.0 y=1.61x%x10°+2.34 x10> 0.9993 77.62 7.14 109.74  6.64 10.29 0.0112 0.03
Oxamyl

0.01 -1.0 y=1.47x10"2+5.85x10° 0.9979 39.85 6.93 11.05 6.45 2.75 0.0092 0.1
Oxaziclomefone

0.01 -1.0 y=8.89 x10°¢ +4.46 x10° 0.9979 86.89 7.80 132.45 7.25 33.44 0.0124 0.02
Oxycarboxin . s

0.01 -1.0 y=3.93x10°x+1.46 x10 0.9922 62.43 5.44 117.22  5.06 12.77 0.0081 -
Pencycuron

0.01-1.0 y=1.29x1072+5.92x10° 0.9991 119.71 13.54 78.09 12.60 27.65 0.0157 0.1
Phenmedipham

0.01 -1.0 y=7.71 x10°x +4.35 x10°  0.9997 70.39 9.00 74.03 8.37 21.98 0.0089 -
Pirimicarb

0.01-1.0 y=1.01x1072+2.64 x10° 0.9961 103.4 11.67 57.84 10.85 16.21 0. 0062 1.0
Prochloraz

0.01 -1.0 y=3.32x10°v+3.5%x10* 0.9940 102.36 7.38 57.35 6.86 25.36 0.0151 0.1
Promecarb ; 3

0.01 -1.0 y=2.45x10"x+2.41 x10° 0.9972 78.94 9.59 71.07  8.92  23.36 0.0099 -
Propamocarb

0.01-1.0 % =1.32x10°2+2.71 x10* 0.9995 76.31 8.16 86.76  7.59 2.32 0.0115 -
Propham

0.01 -1.0 y=2.83x10°x+4.21 x10* 0.9948 134.50 9.37 55.63 8.71 27.17 0. 0069 -
Propoxycarbazone R

0.01 -1.0 y=1.51x10"2x+3.63 x10> 0.9952 98.78 5.32 88.11 4.95 13.84 0.0110 -
Pyrazosulfuron-
ethyl 0.02-1.0 y=1.51x10"2+3.35x10° 0.9985 54.21 4.84 61.27 4.50 21.93 0.0081 -
Pyriftalid 5

0.01-1.0 y=3.76 x1072-7.33 x10*  0.9991 94.78 4.67 124.07 4.34 22.94 0.0114 -
Quizalofop-ethyl

0.01 -1.0 y=4.28x10°v+3.35x10* 0.9978 62.47 5.38 88.55 5.00 28.73 0.0071 0.3
Rimsulfuron

0.03-1.0 y=3.02x10°2+6.29 x10* 0.9994 77.12 6.23 85.63 5.80 17.29 0.0059 -
Tebufenozide

0.01 -1.0 y=2.52x10"2+3.31 x10° 0.9980 88.11 3.44 84.45 3.20 27.73 0.0182 0.5
Tebuthiuron )

0.01 -1.0 y=3.62x10°2+5.92x10° 0.9980 71.67 3.66 79.37 3.40 14.04 0.0058 0.02
Tepraloxydim

0.02-1.0 y=7.42x10°2-4.22x10° 0.9923 61.31 2.32 72.26 2.16 24.67 0. 0086 6
Thidiazuron

0.01 -1.0 y=3.21x10°2+4.18 x10°  0.9992 61.27 2.96 83.79 2.76 14.46 0.0124 -
Thifensulfuron
methyl 0.01 -1.0 5 =3.65%x10"2+1.61 x10° 0.9998 74.80  4.22 72.26  3.93  15.90 0.0184 0.1
Thiodicarb

0.01 -1.0 y=3.13x10°2+3.86x10° 0.9962 194.93 3.74 83.79 3.47 17.35 0.0122 0.2
Triasulfuron

0.02-1.0 y=5.76x10°2+8.02 x10° 0.9986 111.43 2.44 19.13 2.27  17.64 0.0047 -
Triflumuron

0.01 -1.0 %=2.00x10°¢+2.91 x10° 0.9941 63.63 12.14 86.69 11.29 28.55 0. 0050 -
Trinexapac-ethyl 6 4

0.01 -1.0 y=5.20x10"x+2.51 x10 0.9973 63.79 8.39 67.00 7.80 20.56 0.0092 0.02

y peak area x mass concentration mg/kg.
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