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Determination of Organophosphorus Pesticides in Vegetables by
Microwave-Assisted Extraction Gas Chromatography-Mass Spectrometry

YANG Yun ZHANG Zhuo-min LI Gong-ke
Chemistry and Chemical Engineering School Sun Yat-sen University Guangzhou 510275 China

Abstract A method of microwave-assisted extraction MAE followed by gas chromatography-mass
spectrometry GC-MS for the determination of organophosphorus pesticides OPPs in vegetables has
been developed. The OPPs studied were diazinon parathion and isocarbophos. Several extraction sol-
vents were compared on the MAE efficiency. Dichloromethane gave good recovery and was chosen for
the procedure. A three-level orthogonal array design was used to optimize the MAE process. Factors
affecting the MAE efficiency were considered including the solvent amount and extraction time. The
linear ranges of the method were from 4 ng g to 400 ng g for diazinon and parathion and from 20
ng g to 400 ng g for isocarbophos. The detection limits were 0.29 ng g 1.70 ng g and 2.30 ng g
for diazinon parathion and isocarbophos respectively. Two sets of spiked vegetable samples of 200.0
ng g and 50.0 ng g were determined. The recoveries were from 72.2% to 102.0% and the RSDs
were from 1.5% to 11.0% xn =3 . The analytical results agreed quite well with those obtained by
conventional extraction with mechanical shaking EMS . The method is fast and solvent-saving.
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SFE PTFE
7 Pylypiw 8 MAE
3 0.5 mL
1 pl GC-MS
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MAE Na, SO,
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MAE 30 min
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1
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1.1 304 137 179 291 289
MK- [l 1 pl 3
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HP-6890 MSD- .
5973 G1701B.02.05 Hewlett-Packard
USA SE-54 30 mX0.2 mmi.d. X
0.5 pm m ‘m
=5:95
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#/min
2mg L 1
Fig.1 Chromatogram of OPPs
1. diazinon 2. parathion 3. isocarbophos.
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25 mL 3 OPPs 2 MAE OPPs
2
MAE 1 ocD, 3
Table 2 OPPs recoveries by MAE using a
1 MAE OPPs n=3 three-level orthogonal array design
Table 1 Recoveries of OPPs in vegetable by MAE Extraction Solvent! Recoveries %
using various solvents » =3 % time min  volume mL diazinon parathion isocarbophos
Solvent Diazinon Parathion  Isocarbophos 2 20 64.8 32.0 34.3
Dichloromethane 77.6 89.5 86.1 2 25 7.1 66.8 62.5
Acetone 74.8 73.9 82.1 2 30 78.5 70.8 67.4
\4 acetone_ﬁ . 12.0 132.0 0.1 4 20 71.9 75.9 76.3
V' n-hexane =1:1 4 25 77.6 89.5 86.1
v methanol 63.1 60.1 6.2 4 30 62.4 75.5 82.1
V' dichloromethane =1:1 6 20 56.9 54.9 48.1
6 25 79.7 96.9 100.0
1 6 30 62.9 84.3 106.0
1 Solvent dichloromethane.
_ MAE
2 min
MAE 4 min
_ 25 mL
120% 3
6 min
6 min 25 mL
2.2
21.2 MAE MAE GC-MS 3
MK-1Il
4 ng ¢~400 ng ¢ 20 ng g~
400 ng g S N=3 0.29
0 MPa~0.5 MPa ng g 1.70 ng g 2.30ng g
2.3
8 min 200.0ng g 50.0ng g
MAE OPPs MAE
3
MAE 20 mL 3 200.0 ng g MAE
25 mL 30 mL 2 min 4 min 6 min MSE
MAE MSE
) 50.0ng g 3 OPPs MSE
2 2 min MAE
20mL  30mL 3 OPPs MSE
4 min 6 min 25 MSE MAE
mL OPPs
3 MAE MSE n=3
Table 3 Comparison between MAE and MSE for the extraction of OPPs » =3
MAE MSE
OPPs Added ng g
found ng g  recovery % RSD % found ng g recovery % RSD %
Diazinon 200.0 156.0 77.8 1.5 163 81.6 4.2
50.0 36.1 72.2 7.1 35.5 71.0 5.1
Parathion 200.0 183.0 91.5 3.8 200.0 100.0 4.0
50.0 42.7 85.4 6.6 34.4 68.8 5.1
Isocarbophos 200.0 205.0 102.0 4.9 162.0 80.9 2.0
50.0 48.7 97.5 11.0 33.7 67.5 5.1
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