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Determination of 29 organophosphorus pesticide residues in health food from Chinese herbal
medicines by dispersive solid phase extraction and dispersive liquid-liquid microextraction
coupled with gas chromatography-mass spectrometry
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Abstract . Objective To establish a method for the determination of pesticide residues in health food made from Chinese
herbal medicines by dispersive solid phase extraction and dispersive liquid-liquid microextraction coupled with gas
chromatography-mass spectrometry. Methods The samples were ultrasonic extracted by acetonitrile containing 0. 5%
formic acid. The supernatant was purified by dispersive solid phase extraction ( d-SPE) extraction tube with anhydrous
magnesium sulfate, N-propyl ethylenediamine ( PSA) and C18, and then the target compounds were extracted and
concentrated by the method of dispersive liquid-liquid microextraction ( DLLME). Results Under optimal conditions, the
linear range was 0. 05-1. 00 wg/ml, the linear correlation coefficient was above 0. 999, the limit of detection was 0.3-3.0
wg/kg, the average recoveries of 29 kinds of pesticides were between 70.3% and 107.5% , and the relative standard
deviation was less than 10% . Conclusion The method was simple, rapid, accurate and sensitive, and it could be used
for the detection of organophosphorus pesticide residues in health food made from Chinese herbal medicines.

Key words: Dispersive solid phase extraction; dispersive liquid-liquid microextraction; gas chromatography-mass

spectrometry ; organophosphorus pesticides; health food; Chinese herbal medicine; food contaminants; determination
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Table 1  Retention time and MS parameters for the
target compounds
iy PR ER R
i 7 e YR Dﬂ‘l'ﬂj T ¥
/min /(m/z) /(m/z)
1 B Dichlorvos 7.96 109 79,185
2 K Mevinphos 9.34 127 109,192
3 EER Chlormephos 9.87 125 93,208
4 KL Ethoprophos 11. 06 158 97,139
5 B AR B Salithion 11.44 216 78,153
6 T 2k Cadusafos 11.58 159 158,57
7 k&2 Phorate 12.00 75 121,97
8 IR Dimethoate 12. 06 87 93,125
9 Py N Cyanophos 12. 54 109 125,243
10 i BB Fonofos 12.63 109 137,246
11 TR Diazinon 12.75 137 179,152
12 G R Isazofos 13.07 161 119,62
13 Z Etrimfos 13.11 292 153,181
14 4% £k W Dichlofenthion 13. 68 97 223,162
15 T Iz Phosphamidon 13.78 127 72,109

16 PP 5 58
17 FH 3 57 A
18 PP 3 g O

chlorpyrifos-methyl ~ 13. 95 286 79,125
Tolclofos-methyl 14. 07 267 125,265
Pirimiphos methyl  14. 66 125 276,290

19 L7 T Malathion 14. 84 125 93,127
20 B 5C Chlorpyrifos 15.23 97 197,199
21 g8 B 1 1 Fosthiazate-1 15.76 97 126,195
22 Y| Fosthiazate-2 15. 84 97 195,126
23 SN Isofenphos 16. 42 58 121,213
24 s L Quinalphos 16.52 146 129,156
25 RN Methidathion 16.94 145 85,93
26 T Disulfoton-sulfoxide 17.27 109 329,79
27 T e Butamifos 17. 62 96 200,202
28 T Bk Prothiophos 17.79 113 162,267
29 T Profenofos 17.92 97 208,139
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Table 2 Factor levels
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Figure 1 Response surface analysis of average recovery rate of organophosphorus pesticides in Chinese herbal medicines health food
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Figure 2 Chromatograms of the target compounds
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