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Abstract

Project Code: MRG5480135

Project Title: Development of sample preparation and preconcentration method using surfactants
coupled to high performance liquid chromatography for veterinary drug residue
analysis in foods

Investigators: 1) Dr. Yanawath Santaladchaiyakit, Rajamangala University of Technology Isan
2) Assoc. Prof. Dr. Supalax Srijaranai, Khon Kaen University

E-mail Address: sanyanawa@yahoo.com; sanyanawa@gmail.com

Project Period: 2 years (15 June 2011 to 15 June 2013)

In this research project, ultrasound-assisted cloud-point extraction (UA-CPE) and
ultrasound-assisted surfactant-enhanced emulsification microextraction (UASEME) coupled with high
performance liquid chromatography-photodiode array detection (HPLC-PDA) have been developed
for the preconcentration and analysis of five benzimidazole anthelmintics (i.e., thiabendazole,
oxfendazole, mebendazole, albendazole, and fenbendazole) in milk samples. Parameters affecting
on the extraction performance of both extraction methods were also investigated and optimized. The
separation of target analytes was carried out using gradient condition of 1% (v/v) acetic acid and
methanol, a flow rate of 1.0 mL/min, and photodiode array detection at 296 nm. Under this
separation conditions, the target benzimidazoles was completely separated within 14 min. The
optimum conditions and analytical results obtained from UA-CPE and UASEME are described follow.

The optimum conditions of UA-CPE were 0.75% (w/v) Triton X-114, 7% (w/v) sodium
acetate, and 2-min ultrasonication. Under these conditions, linearity was obtained in the range of 10
— 200 pg/L with the determination coefficients (R2) higher than 0.995. A high preconcentration factor
of up to 164 was obtained, corresponding to limits of detection (LODs) in the range of 1 — 5 pg/L.
Intra-day (n=5) and inter-day (n=3x3) precisions were obtained with relative standard deviation
(RSD) for retention time and peak area lower than 2.0 and 7.0%, respectively. The recoveries for the
spiked target anthelmintics at different concentrations (i.e., 20, 50 and 100 pg/L) in milk samples
were in the range of 75.3 — 111.4%.

In UASEME, dichloromethane (extraction solvent) and Triton X-114 (emulsifier) were used
for extraction of the target analytes. The extraction conditions were 0.5% (w/v) Triton X-114, 6%
(w/v) sodium acetate, 100 pL of dichloromethane and 4-min ultrasonication. Under the optimum

conditions, linearity was in the range from 10 to 150 pg/L with good R’ higher than 0.994. Pre-
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concentration factors were obtained in the range of 45 — 60, corresponding to LODs in the range of
1.8 — 3.6 pg/L. Intra-day (n=5) and inter-day (n=4x3) precisions were obtained with RSD of
retention time and peak area below 0.8 and 9.2%, respectively. Good recoveries for the spiked
target anthelmintics at various concentrations (i.e., 20, 50, and 100 pg/L) milk samples were
obtained in the 72.5 — 113.5%.

In summary, the proposed UA-CPE and UASEME coupled with HPLC-PDA method have
been demonstrated to be simple, effective, and reliable for the preconcentration and simultaneous

analysis of target benzimimidazole anthelmintics in the milk samples studied.

Keywords: Benzimidazole anthelmintic, preconcentration method, high-performance liquid

chromatography, milk sample
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