PEG

Application of PEG Co-Injection Method
for Simultaneous Determination of Organic Phosphorous Pesticides
in Agricultural Products by Capillary Gas Chromatography

Kazuhiro Hatano

Summary

A method by capillary gas chromatography with FPD was developed for the simultaneous determination
of organic phosphorous pesticides in agricultural products. It was known that the gas chromatography
response of many pesticides in actual samples was considerably higher than that in standard owing to the
effect of matrices from the samples. Then, the polyethylene glycol (PEG) co-injection method was
devised for the standard solution and the test solution from the samples to compensate the matrices effect.
The pesticides were extracted with acetonitrile or ethyl acetate, and the extract solution was evaporated.
The residue was added with acetone containing PEG200 and PEG400 (0.05% Of each) for injection into
the gas chromatography. The recoveries of 31 kinds of pesticides were 70.1  102% from the agricultural
products fortified at 0.1 ppm, except fenthion from cabbage (58.5%). The gap between the retention time
of each pesticide in the test solution on the gas chromatogram and that in the standard solution was less
than 0.01 minutes, except acephate (0.05 minutes) and methamidophos (0.06 minutes) in cabbage
sample. The detection limits of those were 0.0006  0.0022ppm (S/N=3).
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Fig. 1. Effect of PEG concentration on gas chromatography
response of pesticides.

The peak area ratio={peak area of pesticides(0.05mg/L of
each) in PEG solution / peak area of pesticides(0.05mg/L
of each) in acetone solution}.
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Fig. 2. Effect of fina volume of test solution prepared chlorpyrifos- 96.5(2.6) 92.7(2.4) 75.2(8.7) 88.7(5.3)
from brown rice on gas chromatography response of methyl
pesticides. pirimihos-methyl  96.5(3.0) 93.1(2.4) 74.4(9.8) 93.6(0.5)
The peak area ratio={peak area of pesticides(0.05mg/L of chlorpyrifos 96.7(0.8) 929(31)  743(70)  91.6(3.1)
each) in test solution prepared from brown rice / peak area fenthion 80.9(22) 91.6(29) 710(6.1)  585(6.9)
of pesticides(0.05mg/L of each) in standard PEG solution}. malathion 949(24) 927(32) 748(58)  91.8(1.4)
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=| Ej PR etrimfos 94.1(1.4) 90.2(0.8) 701(7.7)  87.0(0.6)
— : Hid 14 3
El ?‘, ;"il : 3 i & tolclofosmethyl ~ 92.7(20)  89.8(1.6) 747(44)  90.7(0.7)
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e
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_"i s L 2] " ™ [ a2 = fosthiazate 1 85.5(3.7) 88.0(4.9) 79.5(1.2) 90.0(1.2)
Fig. 3. Chromatograms of organic phosphorous pesticides fosthiazate 2 848(30)  874(41)  820(19)  91.0(10)
(GrC:0.05mg/L of each) in acetone solution(A), that in edifenphos 84.0(39)  87.8(55)  76.3(L9  934(14)
PEG solution(B), blank brown rice(C) and brown rice fensulfothion 839(31) 87.8(48) 768(24) 90.7(37)
fortified with 0.1ppm of each (D). pyraclofos 86.3(64) 857(76)  748(50)  914(16)

Values are mean(RSD).(n=3).
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