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Determination of Organophosphate Pesticides in Soil Samples by
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Abstract: A method for the determination of organophosphate pesticides ( OPPs) in soil samples by accelerated
solvent extraction-gas chromatography ( ASE-GC) was developed. Through the extraction by ASE clean-up with
Carb column 13 OPPs in soil samples were separated and determined by Rix-OPP2 wide bore capillary-gas
chromatography with electron capture detector. The detection limits of the method for OPPs were 0. 67 ~ 1.50
ng/mL with linear ranges of 0. 67 ~ 600 ng/mL and correlation coefficients of 0.9994 ~0.9999. The average
recoveries for 13 OPPs in simulated soil samples and real soil samples were 54.3% ~106% and 60.7% ~133%
with precision of 2.2% ~9.9% RSD(n =5). The method provides the advantages of high sensitivity high
reliability convenience and is suitable for analysis of OPPs in soil samples.
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Table 1 The average recoveries of organophosphate pesticides

with ENVI-Carb column

m/ng
R/% RSD/%
30.0 26.3 87.5 12.5
30.0 28.0 93.3 6.7
30.0 28.7 95.6 4.4
30.0 25.6 85.3 14.7
30.0 28.1 93.8 6.2
30.0 30.9 103 3.0
30.0 31.5 105 5.0
30.0 27.5 91.8 8.2
30.0 26.5 88.2 11.8
30.0 29.5 98.2 1.8
30.0 27.6 92.0 8.0
30.0 26.8 89.2 10.8
30.0 23.9 79.8 20.2
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Fig. 1  Chromatogram of 13 organophosphate

pesticides in standard sample
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Table 2 The average recoveries of OPPs in synthesized soil

samples and performance of the method

Ly/ pa/

(ng*mL™") (ngemL™" RI/%  RSD/%
1.50 3.0~600.0 78.4 2.6
0.87 1.3~260.0 98.7 8.6
0.67 2.0~400.0 89.0 8.6
1.00 1.5 ~300.0 87.6 9.7
1.00 1.5~300.0 106 3.6
0.80 1.2 ~240.0 89.0 7.9
0.86 1.5~300.0 94.6 7.8
1.44 1.8 ~360.0 60.7 2.2
1.31 2.3 ~460.0 81.0 3.7
0.86 1.5~300.0 92.4 9.9
1.15 2.3 ~460.0 79.4 5.2
1.42 2.5~500.0 82.0 5.3
1.43 2.5~500.0 54.3 6.0

3 13

@®

Table 3 Analytical results of OPPs and average recoveries

of OPPs in practical samples

B RI%
w( OPPs) /(ng*g™") ( 50 ng )
0.41 0.36  0.63 0.42 91.8 92.8
- - - - 96.1 93.9
- - - - 83.8 85.6
0.17 0.30  0.91 0.54 97.3 95.1
- - - - 117 125
- - - - 74.4 113
- 0.79 - 0.20 84.5 73.5
- - - - 79.6 60.7
- - 0.35 0.22 69.9 88.4
0.65 117 306 38.3 71.6 95.8
- 0.21 0.94 - 71.2 76.1
- - - - 133 108
- - - - 91.6 99.7
@ “-7 .
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Fig.2  Chromatogram of OPPs in soil sample collected

1

from peach garden
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