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ABSTRACT  
 

A study was undertaken to develop a method for methomyl, carbofuran and 

carboxin residues analysis by HPLC, determine the level of residues in cabbages 

(Brassica oleracea L. cv. white headed cabbage cruciferae) and  assess human risk 

from consuming these vegetable contaminated by those mentioned pesticides. 

Samples were extracted with ethyl acetate solvent followed by solid phase extraction 

(SPE) for clean up procedure. The optimum condition was achieved by florisil sorbent 

SPE employing 3 ml of 70% ACN/ H2O as eluting solvent. Percent recoveries were 

obtained in the range of 87.1% – 106.4 % at 0.5, and 1.0 ppm fortification levels with 

the standard deviations in the range of 1.5 to 3.2. 

The analytes were separated by reversed phase C18 column of 4.0 x 125 mm 

and 5 micron particle diameters equipped with HPLC-UV detection employing with 

mobile phase 40% ACN/ H2O at 0.8 ml/min of the flow rate. Detection wavelength 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 
 

vi 

was performed at 233 nm. Precision of the analysis was tested in terms of 

reproducibility and repeatability and good values were obtained. Good linearity of the 

response was obtained with linear determination coefficients higher than 0.9962. The 

lower limit of detection (LOD) values in the range of 0.02 to 0.06 µg/ml and lower 

limit of quantification (LOQ) values in the range of 0.08 to 0.18 µg/ml were obtained. 

In this experiment, even though the optimum conditions were developed for all 

analyte compounds, polar pesticide likes methomyl in the sample extract could not be 

detected because of serious interference of the high background of the matrix. It was 

necessary to get adequate separation and resolution between back ground peaks and 

analyte compounds. Therefore, HPLC condition was further optimized. The mobile 

phase used was 25 % ACN/ H2O at 0.8 ml/min of the flow rate and detection 

wavelength at 205 nm. Good percent recoveries, which were 94.7% ± 0.7 and 90.0% 

± 1.2 for carbofuran and carboxin respectively, were obtained. 

Carbofuran residues were not detected in any cabbage samples while the 

detected amounts of carboxin were in the range of 0.54 to 4.14 mg/kg of fresh weight. 

The detected analyte in the sample were confirmed by gas chromatography-mass 

spectrometry (GC-MS). The pesticides residues in the sample with the safety label 

were detected at lower levels than those without safety label. 20% of analyzed sample 

with safety label and 33% of analyzed sample without safety label gave positive 

values. In this experiment, the highest detected concentration of carboxin, 4.14 mg/kg 

and daily per capita consumption of cabbage 9.67 g/day was used to evaluate the 

human risk assessment. It was found that a normal Thai man weighing about 60 kg 

would consume 0.04 mg of carboxin, corresponding to 0.0006 mg/kg body 

weight/day and this amount is much lower than the 0.1 mg/kg body weight of the 
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Reference Dose (RfD) value. It can be concluded that the consumers of these 

contaminated vegetable would face no potential risk for human health and an average 

man could take this contaminated cabbage without any effect.  
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