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ABSTRACT

Miniaturization on surfactant-based extraction and liquid chromatography of

carbamate pesticide residues for food safety application

Principal investigator: Asst. Prof. Dr. Rodjana Burakham

This research project focused on development and implementation of
miniaturized sample preparation procedures and analytical techniques for determination
of carbamate pesticide residues, as well as other organic contaminants, in food samples.
Novel and efficient microextraction procedures based on liquid-phase extraction and
solid-phase extraction coupling with liquid chromatography/spectrophotometry were
developed.

There are 3 developed sample preparation systems based on liquid-phase
microextraction procedures. An ultrasound-assisted surfactant-enhanced emulsification
microextraction was optimized and validated for preconcentration of carbamate
pesticides prior to fast determination using HPLC with monolithic column. The non-ionic
surfactant (Tween 20) was used as an emulsifier and chloroform was selected as an
extraction solvent. A simple dispersive liquid-liquid microextraction using low-density
solvent coupled with HPLC was modified for the preconcentration and determination of
carbamate insecticides. The proposed procedure is rapid and simple which extraction can
be performed in simple glassware without modification. In addition, centrifugation step is
not necessary. An alternative green microextraction method based on ultrasound-assisted
surfactant-enhanced emulsification microextraction using a low density extraction solvent
coupled with HPLC has been developed for preconcentration and determination of six
benzimidazole anthelmintics. The proposed method was successfully applied to
determine the target benzimidazoles in milk formulae.

To develop the microextraction based on solid-phase extraction, different
surfactant-modified solid sorbents have been comparatively investigated for retention of
carbamate pesticides in aqueous solution. Three types of solid sorbent were studied,
including alumina, silica and zeolite. Alumina was treated with sodium dodecyl sulfate
(SDS), while silica and zeolite were modified with cetyltrimethyl ammonium bromide
(CTAB). The present study clearly proved that the surfactant-modified sorbents are
effective for extraction of carbamate pesticides in aqueous solution. A simple solid-phase
extraction procedure using surfactant-modified sorbent was developed for
preconcentration of carbaryl prior to spectrophotometric detection. Alumina was
modified with sodium dodecylsulfate (SDS) before packing in a 1.0 mL syringe cartridge
and it presented potential for preconcentration of carbaryl. Zeolite NaY modified with

cetyltrimethylammonium bromide (CTAB) was also considered for the first time as the
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sorbent for extraction/preconcentration of carbamate pesticides using an on-line SPE-
HPLC system. Hyphenation of the miniaturized sample preparation with liquid
chromatographic system offered advantage in increasing the degree of automation.

The developed analytical methodologies contributed towards “green analytical
chemistry” as a sustainable analytical technology, where significant reduction in analysis
time, toxic reagent consumption, waste production, and costs was attained. This project
showed good application of the knowledge in green analytical chemistry for serving food

safety.
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