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Simultaneous Determination of Residues of Organochlorine and
Pyrethroid Pesticides in Tea by Microwave Assisted Extraction
Solid Phase Microextraction Gas Chromatography

YUAN Ning', YU Binbin', ZHANG Maosheng', ZENG Jingbin', CHEN Xi"’
(1.Key Laboratory of Analytical Sciences Ministry of Education, Department of Chemistry,
College of Chemistry and Chemical Engineerings Xiamen University, Xiamen 361005, Ching

2.State Key Laboratoty of Marine Environmental Scienca Xiamen University, Xiamen 361005, China)

Abstract: The issue of residues including organochlorine and pyrethroid pesticides in tea has made
a great attention of researchers and customers in the world. Although some analytical methods
have well been established to detect these pesticides, the sample preparations are generally labort
ous, time consuming, and some of the procedures caused environmental pollution. Solid phase
microextraction (SPME) is a novel sample preparation technique since it is of simplicity, high ef
ficiency and solvent free. SPME was firstly developed to address the need to facilitate envirom
ment monitoring. In recent years, great efforts have been made in the analysis of pesticide rest
dues in agricultural products by SPME. In this research, a microwave assisted extraction solid
phase microextraction gas chromatography (MAE SPME GC) was applied for the simultaneous
determination of organochlorine and pyrethroid pesticides, such as benzene hexa chlorides (e
BHC. BBHC, ¥ BHC and 6BHC). I (2 chlorophenyl) I (4 chlorophenyl) 2, 2, 2 trichloroeth
ane (o, pL DDT), 2., 2 bis (4 chlorophenyl) 1, t dichloroethylene (DDE), 2, 2 bis (4 chlorophe
nyl} 1, t dichloroethane ( DDD), 2 (2 chlorophenyl) 2 ( 4 chlorophenyl) 1, 1, F trichloroethane
(ps pL DDT), cypermethrin and fenvalerate. All the tested pesticides were baseline separated un-
der the experimental conditions, except for DDD and o, pL DDT. The concentration of each pesti
cide was calibrated by external standard method. The linearities were found to be in the correla
tion coefficient range of 0. 970 5 to 0. 998 4 for the tested pesticides between the mass concentra
tions and peak areas, except for fenvalerate. The recoveries, relative standard deviations and de

tection limits for the 10 pesticides were 64 %— 121% 10. 4%-22.9% and 1 - 50 ng/L, respec

tively. The proposed method was successfully applied to the determination of organochlorine pes-
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ticide residues in three kinds of teas from the local market. T he experimental results demonstra

ted that MAE SPME GC was a fast, sensitive and green technique for the analysis of trace quan

tity of pesticides in solid substrate foods.

Key words: microwave assisted extraction ( MAE); solid phase microextraction (SPME); gas

chromatography (GC); residue determination; organochlorine pesticides; pyrethroid

pesticides; tea
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Table 1 Calibration curves detection limits. recoveries and pecisions ( RSDs of 10 pesticids by SPME GC determination

Linear range/ Detection limit/

Pesticide (tg/L) Regression equation * 2 (ng/1) Recovery /% RSD/%
e BHC 0 010 -1 00 y=43843x1619. 54 0 9946 10 121 13.3
BBHC 0 010-1 00 y=53651x+1722 2 0 9943 10 86 10. 4
¥ BHC 0 010 -0 500 y= 117154 x+ 2850 0 9984 10 119 11.3
-OBHC 0 050 - 1. 00 y=27082x1 1948 7 0 9919 50 113 14.8
DDE 0 010-1 00 y=637651x1 74918 Q0 9705 1 96 10.7
DDD 0 010-1 00 y=976931x1 94187 0 9867 1 64 15.0
(hpl DDT 0 010-1 00 y= 316085 x+ 15989 0 9964 10 79 11.8
p p-DDT 0 010 - 1. 00 y = 269268x T 0 9969 10 100 18.0
Cy permethrin 0 010 -0 500 )2)6:3_%9%3573x+ 25428 0 9821 5 101 18.3
Fenvalerate 0 010 -1 00 y=160021x1 26723 0 9551 5 90 22.9
* y. peak area; Xx: mass concentration, Mg /L.
10 , GC/ECD 2
Table 2 Determination results for samples ng/g

’ Pesticide Oolong tea A Oolong tea B Green tea

4 ( ka), «BHC NDY ND ND

/ B BHC ND ND ND
¥ BHC 59. 7 3159 1210 5

’ ’ BBHC ND ND ND

. DB 5 s DDE 1) + +

DDD o, pl DDT , DDD ND ND ND

o p' DDT ND ND ND

’ ° p.p’ DDT ND ND ND

80%~110% ’ Cypermethrin + + 98 16
(mg /kg )’ Fenvalerate + ND +

1) ND: not detected. 2) +: found but lower than the mini
mum concentration of the calibration curve.
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