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Determination of 11 Organophosphorus Pesticide Residues in Vegetables by Gas Chromatography and
Its Effect on Matrix

WU Hui, ZHU Zhen, FENG Hua-liang, LI Xiao-feng*
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to establish a gas chromatography method for 11 kinds of pesticide residues in vegetables, the pre-treatment
method for vegetables according to the standard of NY/T 761—2008 entitled ‘‘Determination of organic phosphorus, organic
nitrogen, pyrethroid and carbamate pesticide residues in fruits and vegetables' was modified. Meanwhile, the effect of vegetable
matrix on determination efficiency of pesticide residues was explored. During the determination of pesticide residues, DB-17
capillary separation column and flame photometric detector (FPD) were used. The results indicated that 11 organophosphorus
pesticide residues could be effectively separated. The recovery rates of 11 pesticides in cucumber, tomato and ginger with three
spiked levels were in the range of 71.2%—117.9%. The relative standard deviation (RSD) was in the range of 2.1% to 11.2%.
The detection limit of this method was 0.005—0.060 mg/kg for DB-17 column, and the retention time was 6.396—19.400 min.
The calibration curves revealed a good linear relationship with correlation coefficients of more than 0.999. Under the heating at
40 °C by Nq, the recovery rates of dichlorovos and phorate could be enhanced up to 95.00%—103.3%, respectively. A small
amount of impure peaks in cabbage, baby vegetables and Shanghai green, and a large number of matrix peaks in garlic chive could
interfere with the detection of pesticide residues.
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Fig.1 Gas chromatogram of 11 organophosphorus pesticides on DB-17
column and gas chromatogram of 2 organophosphorus pesticides on
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Fig. 2 Effect of vegetable matrix on the detection of
organophosphorus pesticides
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Fig.3 Effect of cabbage matrix on the detection of acephate
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Table 3 Recovery rates and relative standard deviations (RSD) of 11 organophosphorus pesticides
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1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
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LWL 1091 1162 119.2 9.8 113 56 1111 1029 1083 7.1 45 4.6 1019 1034 1123 47 95 38
b1 799 821 839 7.1 5.9 6.9 863 845 819 4.8 29 78 892 81 9.2 71 24 63
FURE 102.0 111.2 1149 5.4 3.3 43 1121 1173 1179 53 42 75 1101 949 1123 65 3.1 39
PR B 945 961 99.4 45 3.8 59 101.1 1053 1059 7.3 81 53 899 932 981 40 6.6 52
VL 108.1 1121 117.8 9.9 54 42 101.8 1039 1121 7.2 58 39 990 1023 948 49 3.8 54
PPN 89.9 863 899 3.1 2.6 41 913 90.0 998 4.9 51 42 903 938 1014 45 52 51
LGB 91.8  90.8 924 7.0 34 35 899 949 934 4.1 59 31 903 983 982 51 32 6.1
LA 1021 1047 109.2 3.9 7.9 42 1084 1049 1113 43 51 21 99.0 1032 1181 49 6.7 23
IR i 87.3 835 804 4.3 5.6 7.0 899 1015 922 4.0 81 3.7 903 994 1042 3.1 49 55
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Fig.4 Gas chromatogram of garlic chive matrix

2 A 2 T i Bk,

3 & #
24 ERPEVEH]. ARdAEAh R . A 0 PR AAR B AT

K2 LI MENBERAKRER . AR, KEEERERRE
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