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ABSTRACT

A headspace solid-phase microextraction (HS-SPME) combined with gas

chromatography-mass - spectrometry (GC-MS) and capillary electrophoresis (CE)

methods for the determination of six organophosphorus compounds (dichlorvos, diazinon,

methyl parathion, fenitrothion, malathion and chlorpyrifos) were investigated. Separation

was performed on AT-1MS using GC-MS. The GC optimal conditions were as follows:

injector temperature 250 °C, oven temperature program 100 °C to 220 °C at program rate

20 °C/min and 220 °C to 250 °C at program rate 10 °C/min. The helium flow rate was 1.0

ml/min.



The CE with UV detection using the on-line reversed electrode polarity stacking
mode (REPSM) was proposed. After optimization, an adequate separation electrolyte for
separation and stacking of these pesticides were obtained which consisted of 5 mM
sodium tetraborate, 20 mM sodium dodecyl sulfate (SDS) at pH 9.0 and 15% methanol
with detection wavelength 200 nm. Under the REPSM-MEKC-UV optimal condition; the
limits of detection were found in the range 1 - 12 pg/l.

Prior to analysis using GC-MS and REPSM-MEKC-UV methods, water and food
samples were subjected to purification and preconcentration on solid-phase
microextraction. Variables affecting the HS-SPME were studied which included
extraction temperature, sodium chloride amount, extraction time and type of fibers. The
optimized parameters obtained were as follows: 65 um PDMS/DVB was extracted at the
extraction temperature of 70 °C for 30 min with 2 gram NaCl. The limit of detection of
HS-SPME-GC-MS and HS-SPME-REPSM-MEKC-UV procedures were found to be
ranging between 0.035 - 0.088 pg/l and 2 - 8 ug/l, respectively. The developed methods
offer simple, short analysis time and low consumption of sample and reagent.

The applicable methods were applied to the determination of organophosphorus in
water, fruit and vegetable samples. Chlorpyrifos were found to be in chinese cabbage

samples by HS-SPME-GC-MS at the concentration of 20 pg/l (5.2 %RSD).
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