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Multiresidue Determination of Organophosphorus Pesticides in Fruits and Vegetables by Gas
Chromatography-Negative Chemical lonization-Mass Spectrometry

FAN Yu-lan', WANG Xing-mei*, XUE Jun®, LI Xun**, LIN Zhu-guang?
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Abstract A gas chromatography-negative chemical ionization-mass spectrometry (GC-NCI-MS) method was established to
simultaneously determine 9 organophosphorus pesticide residues in fruits and vegetables. Samples were extracted with ethyl
acetate and cleaned up on a Florisil column before GC-NCI-MS analysis in a selective ion-monitoring (SIM) mode. The internal
standard used was ethion. The presented method was rapid, simple, sensitive and selective. The detection limits of this method
for 9 organophosphorus pesticides were in the range of 0.12—1.21 ug/kg. The average recovery rates of 9 organophosphorus
pesticides varied from 76.5% to 112% with a relative standard deviation of 1.45% — 11.0%.

Key words : gas chromatography-negative chemical ionization-mass spectrometry (GC-NCI-MS); organophosphorus
pesticides; pesticide residues; fruits; vegetables
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Table 1 Retention time, quantitative ions and abundance ratios of
internal standard and nine pesticides

IR RZAH (R /min SERET(M2) BT %
1 R 10.487 185 100
2 SRR 10.710 157 100
3 ZHRR 11.020 169 100
4 HILNEREE 10757 154, 263 100:15
5 BB 12.090 168, 277 100:25
6 el 3 12.173 157 100
7 AL 12317 313, 169. 212, 214, 315 100:87:73:72:70
8 RS 13.140 157 100
5 Ll 14.800 185 100
9 = Hik 15.257 185, 143 100:54
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Fig.2 Peak area response as a function of injector temperature for the
injection of 9 organophosphorus pesticides and internal standard
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Fig.3 Peak area response as a function of reaction gas pressure for 9
organophosphorus pesticides
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Table 2 Linear equations, linear ranges, correlation coefficients and
detection limits of 9 organophosphorus pesticides

{5 R IR (mg/kg) AL R

LOD/(wg/kg)

1 R 0.05~1.0 y=166.07x —214.29  0.9906 1.00
2 SRR 0.05~1.0 y=00033x—0.3792 09897 0.5
3 R 0.05~1.0 y=00047x— 0413 09907 085
4 FULMGBE  005~10 y=00043x— 00753 09979  0.22
5 RERBE  0.05~1.0 y=00062x—0.291 09974 034
6 WRRH  0.05~10 y=00081x— 05701 09929 053
7 Evd 0.05~1.0 y=00569x —3502 09916 0.2
8 (RS 0.05~1.0 y=00159x — 1.1886  0.9911 043
9 =X 0.05~1.0 y=0.0445x — 2.6937  0.9948 1.21
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Table 3 Spike recovery rates and relative standard deviations for 9
organophosphorus pesticides in cucumber (n = 5)

& 100 g/kg 400 ug/kg 800 ug/kg
& A% 1% RSD/% [FI% /% RSD/% [ /% RSD/%
CIERR 76.5 13.3 78.3 11.0 85.9 9.08
PN 93.5 17.1 102 13.9 112 9.64
AR 97.2 4.42 95.4 7.13 96.8 5.37
FILRGREE  87.2 6.54 104 4.62 102 2.06
AUEHT 90.4 8.74 109 4.86 98.7 3.95
eI 89.9 3.00 102 5.88 93.1 3.44
Gy d 78.3 14.8 94.8 5.17 87.6 753
VEESi 98.2 3.56 99.7 2.41 96.3 1.45
= 86.4 1.50 94.7 3.38 93.5 4.39
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