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Determination and Desorption of Cypermethrin and Fenvalerate Insecticide Residues from Cabbage

Rungrudee Srisomang*

Abstract

A study was undertaken to develop a method for analysis of cypermethrin and fenvalerate insecticides by GC-
ECD, in order to determine the level of these insecticide residues in cabbages using solvent extraction.

In extraction step, a method from Department of Agriculture, Ministry of Agriculture and Cooperatives,
Thailand, has been modified using a solvent mixture of acetone, n-hexane and ethyl acetate as a solvent for extraction
in place of acetone and dichloromethane mixture to reduce expenses and toxicity, and to improve extraction efficiency.
The most appropriate ratio of these solvents was 1:1:1 by volume, yielding more amount of the pyrethroid extracted
than the other ratios. The percentage recoveries of cypermethrin and fenvalerate insecticides obtained were in the range
0f 93-103% and 83-91% at 0.5 and 3.0 mg/L fortification levels with the standard deviations in the range of 0.05-0.19
and 0.05-0.36. The detection limits calculated from the calibration curve by means of the blank signal were 0.064 mg/L
for cypermethrin and 0.061 mg/L for fenvalerate. The linearity obtained over the concentration range of cypermethrin
and fenvalerae were in the range of 0.3-3.0 mg/L, yielding correlation coefficients of 0.9929 and 0.9982, respectively.

Both cypermethrin and fenvalerate insecticides were found in cabbage samples. The detected amounts were in
the range of 0.086 to 0.221 mg/kg for cypermethrin, and 0.093 to 0.201 mg/kg for fenvalerate. The mean values of
these insecticides in cabbage samples were below the maximum residue limits (MRLs) established by the Ministry of
Agriculture and Cooperatives, Thailand.

For desorption study, cypermethrin and fenvalerate insecticides at concentration of 350 and 100 mg/L were
sprayed onto the cabbage sample. The rate of desorption of cypermethrin from the cabbage sample increased with
increasing temperature, while, on the other hand, the rate of desorption of fenvalerate decreased at high temperature.
The rate of desorption of cypermethrin and fenvalerate were respectively as follows: 3.0x 10" and 2.0x10™ mg kg_l.hq/2
in water, and 4.0x10" and 3.0x10" mg kg .h"” in washing liquid solution for vegetables and fruits at 28 °C, and
8.0x10" and 6.0x10" mg kg .h "7 in water, and 1.2x10" and 3.0x10° mg kg .h " in washing liquid

solution for vegetables and fruits at 90 °C. At 28 °C, the maximum amounts of cypermethrin desorbed were
around 11% at 30 minutes in water and 12% at 20 minutes in washing liquid solution for vegetables and fruits, and
around 13% in water and 22% in washing liquid solution for vegetables and fruits both measured at 10 minutes at 90
°C. For desorption of fenvalerate, the maximum amounts of this insecticide desorbed at 28 °C were around 24% in
water and 20% in washing liquid solution for vegetables and fruits both measured at 40 minutes, whereas around 21%
at 70 minutes in water and 18% at 20 minutes in washing liquid solution for vegetables and fruits were obtained at 90

°C.
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