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ABSTRACT

Optimization of gas chromatography-flame photometric detection (GC-FPD)
for determination of dimethoate and malathion was investigated. The optimum
conditions for separations were performed on HP-5MS capillary column, using high-
purity helium gas as a carrier gas with a constant flow at 1.0 ml/min, and nitrogen gas
as a make-up gas setting at 60 ml/min. The injector and detector temperatures were
kept at 250 and 200°C, respectively. The oven temperature was initially at 200°C and
then it was programmed at the increasing rate of 20°C/min until 250°C was reached
and hold for 3 minutes. The detector gases were air and hydrogen gas and allowed at

the flow rate of 100 ml/min and 70 ml/min, respectively.



Single drop microextraction (SDME) procedure was used for extraction
technique of both dimethoate and malathion. The significant parameters affecting the
SDME performance such as selection of extraction solvent, drop volume, salt
concentration, stirring rate, sample pH and extraction time were studied and
optimized. As the result, the optimized parameters obtained were as follows: toluene
as a solvent for extraction with 2.5 puL drop volume, 20% NaCl addition, 100 rpm
stirring rate, pH 6, and 5 minutes of extraction time. Moreover, limits of detection
were 10 pg/L for dimethoate and 5 pg/L for malathion. The recoveries of both
insecticides from orange samples at spiking level of 20 ug/L and 100 ug/L were 87.6-
91.2% and 102.0-103.4%, respectively. The intra-day repeatability was found
between 1.4-4.0% for dimethoate and 1.6-3.7% for malathion, whereas the inter-day
repeatability for dimethoate and malathion was obtained in the range of 1.1-2.7% and
0.5-2.0%, respectively. The linearity obtained over the concentration range of
dimethoate and malathion were in the range of 10-1000 pg/L.

The optimized methods were applied to the determination of both dimethoate
and malathion in vegetable and fruit samples collected from various sites in Chiang
Mai District, Chiang Mai, Thailand. Dimethoate was found in some orange samples in
the range of 59-943 pg/L. No detection of malathion was found in all samples.
Overall, this method was proved to be a rapid, simple tool, and low cost for the

analysis of dimethoate and malathion in vegetable and fruit samples.
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