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Fig.1 Chromatogram of the 14 organophosphorus pesticid

1.dichlorvos; 2.methamidophos; 3.acephate; 4.phorate;
5.omethoate;  6.disulfoton; 7.monocrotophos; 8. dimethoate;
9.malathion; 10.fenitrothion; 11.quinalphos; 12.methidathion;
13.ethion; 14.phosmet.
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Table 1 The results of linearity

Correlation  LODP  EU MRLY

oefficent  (mg/kg)  (me/kg)
Dichlorvs Y=9.214X106°X +3.295x10°2  0.927  0.02 0.1
Methamidophos  Y=9.134x 10°X+3.343x102  0.9982 0.1 0.1
Acephate Y=3.506x 105X +2.696X16-2 0.9889 0.0 0.1
Phorate Y=2.924x10°X +3.344%x 102 0.9%66  0.01° 0.1
Omethoate Y=5.47x10°X+2.915x10°2  0.9%69 0.2 0.1
Disulfoton Y=2.21X10°X+3.307x102  0.9%6  0.01 0.0
Monocrotophos ¥=5.230X 104X +8.095 102 0.9718  0.05 0.1

Pesticide Regression equation'

Dmethate ~ Y=2.560x10°X+3.482x102  0.9939 0.2 0.1
Malathion Y=2.461x10°X+2.907x10°2  0.9958 0.2 0.1
Fenitothion ~~ ¥=2.091x105X+3,383x 102 0.9%89  0.01 0.5
Quinalphos  Y=2.178x10°X +3.261x 102 0.9973  0.02 0.t
Methidathion ~ Y=4.869X10°X +3.768x 102  0.9993  0.02 0.1

Edhion Y=1.676x10°X+3.079%x102  0.9956 0.02 2.0
Phosmet Y=2.28x10°X+9.016x10°2  0.9863 0.08 0.1

1) Y : peak area; X :mass concentration(mg/L) .
2)L0D: limit of detection.
3)EU MRL: European Union maximum residue level,
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Table 2 Effect of elution %
Pesticide ge:ﬁ::z Pesticide (l;’e:lc:;for:l
Dichlorvos 94.4 Dimethoate 98.2
Methamidophos 96.8 Malathion 90.1
Acephate 97.4 Fenitrothion 92.9
Phorate 90.4 Quinalphos 100
Omethoate 95.2 Methidathion 92.1
Disulfoton 96.5 Ethion 106
Monocrotophos 93.2 Phosmet 88.6
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Table 3 The results of recovery” (7 =35)
a b c
s Recovery
Pesticide mean + SD RSD mean + SD RSD meant SD RSD (%)
(mg/kg) (%) (mg/kg) (%) (ma/kg) (%)
Dichlorvas 0.0784£0.0057 7.2 0.396+0.025 6.4 1.11£0.064 5.8 72.7-117
Methamidophos 0.0752+0.0044 5.8 0.427+0.021 4.8 0.922 +0.033 3.6 70.8-95.5
Acephate 0.0734+0.0022 3.0 0.47710.013 2.8 0.991+0.027 2.7 71.2-102
Phorate 0.0847+£0.0024 2.8 0.44510.014 3.1 1.1610.033 2.9 82.3-11%
Omethoate 0.0929+0.0052 5.6 0.476 £0.031 6.5 0.974+0.044 4.5 87.7-102
Disulfoton 0.093710.0031 3.3 0.453+0.009 2.0 1.06£0.039 3.7 90.6-109
Monocrotophos 0.0835+0.0034 4.1 0.42110.016 3.9 1.10%0.045 4.1 80.1-115
Dimethoste 0.09761£0.003 4 3.5 0.471£0.013 2.8 1.12£0.048 4,3 94.2-116
Malathion 0.0774+0.0020 2.6 0.43810.011 2.4 1.15£0.037 3.2 75.4-119
Fenirrothion 0.0805+0.0032 4.0 0.458 +0.021 4.5 1.10 £ 0.043 3.9 77.3-114
Quinalphos 0.0966+0.0034 3.5 0.491£0.018 3.2 1.14x0.032 2.8 93.2-117
Methidathion 0.0856+0.003 1 3.6 0.413£0.013 3.1 1.0510.046 4.4 82.5-109
Ethion 0.0912+0.0038 4.2 0.487+0.025 5.2 1.10+0.062 5.6 87.5-116
Phosmet (¢.0829+0,004 1 5.0 0.407+£0.014 3.4 0.857+£0.057 6.7 78.8-91.4
# Added levels:a.0.100 mg/kg; h.0.500 mg/kg; ¢.1.00 mg/kg.
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Determination of Organophosphorus Pesticide Multi-residues
in Tea by Gas Chromatography

ZHANG Ying, HUANG Zhi-giang, LI Yong-jun
{ Hunan Entry-Exit Inspection and Quarantine Bureau of the People’ s Republic
of China , Changsha 410007, China}

Abstract: An efficient gas chromatographic method for the determination of 14 organophosphorus pesticide
residues in tea by gas chromatography using micro-chemical and solid phase extraction technique has been
established. The organophosphorus pesticides were extracted from tea samples with ethyl acetate and mixture of
ethyl acetate-hexane(1:1, V/V). The extracts were cleaned up with a column of 3 mL Supelclean Envl-carb
by GILSON ASPEC XL. The 14 organophosphorus pesticides were separated from each other through SpPB™.
1701 capillary column(30 mX 0.53 mm i.d. X 1.0 pm) and determined by flame photometric detector. The
recoveries ranged 70.8%-120% when the added levels were from 0.100 mg/kg to 1.00 mg/kg, the RSD was
2%-7% and the limits of detection were 0.01 mg/kg-0.08 mg/kg. This method is rapid, sensitive and suitable
for the analysis of pesticide residues. It can also be applied to the determination of organophosphorus pesticide
multi-residues in other plant samples such as vegetables, {ruits and so on.

Key words: gas chromatography; micro-chemical method; solid phase extraction; organophosphorus pesticide

residues; tea



