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Determination of 20 kinds of fungicide residues in vegetables and fruits by gas
chromatography-mass spectrometry combined modified QUEChERS method

XIE Jian-Jun'", CHEN Jie', LI Ju?, YUAN Zhen-Yu', XIE Yu-Shan'

(1. Guangdong Entry-Exit Inspection and Quarantine Bureau, Guangzhou 510623, China;
2. Dongguan Entry-Exit Inspection and Quarantine Bureau, Dongguan 523000, China)

ABSTRACT: Objective To develop a QUEChERS method combined with gas chromatography mass spec-
trometry (GC/MS) for the determination of 20 kinds of fungicide residues (tricyclazole, quintozene, pyrimetha-
nil, vinclozolin, chlorothalonil, triadimefon, penconazole, procymidone, triadimenol, paclobutrazol, iso-
prothiolane, imazalil, fludioxonil, flusilazole, myclobutanil, trifloxystrobin, propiconazol, prochloraz, fenbu-
conazole and difenoconazole) in vegetables and fruits. Methods Twenty kinds of fungicides residues were
extracted from the samples (lettuce, hairy squash, grape and plum) with acetonitrile, and then detected by
GC/MS with external standard method after being cleaned up with three sorbents (PSA 50.0 mg, Al,O3 50.0 mg
and NH, 30.0 mg). Results The method showed a good linearity over the range of 0.025~0.250 mg/L with
correlation coefficients of 0.9974~1.0000. The recoveries of fungicides, except Chlorothalonil, were in the
range of 83%~112% with the spiked levels of 0.05, 0.1 and 0.2 mg/kg into four vegetables and fruits matrixes,
and the relative standard deviations (RSDs) were almost not more than 11.0%. The limits of detections (LODs)
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were in the range of 0.2~11.8 ug/kg, respectively. Conclusion The method is sensitive, rapid and simple, and

can be used for the determination of 20 kinds of fungicides residues in vegetables and fruits.
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Table 1 Recoveries of 20 kinds of fungicides treated with three different amounts of sorbents
PSA Al,O; NH,
50 mg 100 mg 150 mg 50 mg 100 mg 150 mg 50 mg 100 mg 150 mg
116 125 118 103 101 104 104 103 106
84 91 89 97 104 103 99 102 107
92 94 81 98 99 104 94 86 92
104 109 101 101 101 106 99 94 94
77 65 47 103 109 116 62 38 26
102 107 99 98 98 99 101 101 97
100 104 97 99 94 99 103 98 103
97 100 94 99 101 103 102 101 104
101 99 95 92 72 82 94 92 94
104 109 100 110 88 107 109 95 113
108 111 103 103 101 107 102 101 102
100 102 94 98 76 88 109 97 110
89 87 83 105 96 103 97 92 95
97 101 92 103 98 104 108 102 109
99 102 96 101 94 100 105 99 103
98 102 96 10 99 103 104 100 106
109 115 103 107 104 108 108 105 116
102 105 110 99 95 98 112 104 106
112 116 104 100 94 105 108 100 104
93 97 83 110 101 103 107 97 108
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Table 2 Retention time, GC/MS parameters, detection limits, linear equations and related
coefficients of 20 kinds of fungicides
(min) ™ (he/ke) R
8.068 161 162 189 11.8 Y=39.1X+8980 0.9986
8.308 198 199 200 2.8 Y=2400X+2740 0.9996
8317 237 295 249 0.2 Y=183X-454 0.9997
8.925 285 212 198 0.5 Y=274X+31.9 0.9990
9.301 266 264 268 5.0 Y=373X-6680 0.9974
9.882 208 293 181 2.0 Y=386X-325 1.0000
10.676 248 161 159 0.4 Y=874X+792 1.0000
10.845 283 285 255 1.4 Y=422X+667 1.0000
10.855 112 168 130 2.7 Y=304X-2170 0.9982
11.406 236 238 167 0.6 Y=844X+544 0.9980
11.680 290 231 204 1.6 Y=213X+277 0.9998
11.876 215 173 217 6.7 Y=279X+834 0.9985
11.95 248 127 154 0.5 Y=884X+67.8 0.9987
12.246 233 206 315 0.2 Y=1600X-68.2 1.0000
12.431 179 288 150 1.6 Y=713X+1490 0.9991
13.267 116 131 222 1.7 Y=624X+620 1.0000
14.145 259 173 261 2.7 Y=234X+491 0.9996
21.348 180 308 310 1.0 Y=266X-1290 0.9977
22,712 129 198 125 42 Y=1140X+4140 1.0000
27.631 265 323 325 10.0 Y=300X-12 0.9996
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Fig.1 SIM chromatograms of 20 kinds of fungicides standard solutions (A, 0.1 mg/kg), grape blank (B) and grape spiked with
twenty fungicide standards (C, 0.1 mg/kg)
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Table 3 Recoveries and RSDs of 20 kinds of fungicides spiked in grape (n=6)

0.05 mg/kg 0.1 mg/kg 0.2 mg/kg
RSD RSD RSD
( mg/kg) (%) (%) (mg/kg) (%) (%) (mg/kg) (%) (%)
0.476 95 11.0 0.950 95 10.3 1.856 93 7.8
0.488 98 3.7 0.944 94 5.4 1.903 95 2.8
0.438 38 3.1 0.834 83 34 1.652 83 6.1
0.509 102 4.6 0.967 97 2.0 1.934 97 5.1
0.183 37 0.7 0.194 19 0.6 0.366 18 1.6
0.515 103 5.4 0.972 97 1.9 1.926 96 4.7
0.527 105 6.3 0.980 98 1.9 1.910 95 4.7
0.526 105 5.5 0.993 929 2.3 1.889 97 5.1
0.531 106 3.0 0.993 99 3.7 1.944 92 1.6
0.502 100 5.8 1.003 102 43 1.839 96 5.6
0.527 105 5.5 0.999 99 2.7 1.928 96 43
0.534 107 4.0 1.020 102 32 1.927 94 4.1
0.489 98 5.7 0.963 96 3.6 1.816 91 4.7
0.528 106 49 1.007 101 2.0 1.946 97 4.5
0.551 110 7.5 1.064 106 3.1 2.016 101 5.9
0.557 111 44 1.039 104 2.1 2.039 102 4.8
0.558 112 10.9 1.032 103 2.5 1.914 96 43
0.526 105 7.8 1.015 101 1.8 1.975 99 2.5
0.540 108 6.7 1.002 100 33 1.990 99 5.4

0.506 101 3.0 0.973 97 32 1.948 97 5.5
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