Optimization of liquid-liquid micro-extraction technique for trace determination of pesticide diazinon before HPLC analysis
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Abstract

Introduction: Measurement of pesticides in biological matrices is become a serious challenge for researchers due to their very low concentration in different matrices. In this study, a sample preparation procedure was developed for determination of diazinon. 

Material and Method: Dispersive liquid-liquid micro-extraction technique followed by HPLC-UV was developed for trace determination of diazinon in human urine samples. Different parameters such as extraction solvent, disperser solvent, and volume of the extraction solvent, volume of the disperser solvent, centrifugation time and speed, salt addition, and sample pH were studied and optimized.

Result: Findings showed that optimal levels of these variables for diazinon pesticide were 150 μl of carbon tetrachloride as extraction solvent, 1.5 ml of methanol as dispersive solvent, pH of 6, 5 minutes centrifuge time at speed of 4000 rpm , 0% (w/v) salt addition. Correlation coefficient was 0.9965 indicating the linearity of a wide range of concentrations of the toxin. LOD and LOQ was calculated less than 0.7 and 5 μg L-1 respectively. The relative standard deviation for six replicate experiments in intra-day and inter-day at tree selected concentrations (50, 200 and 1000 μg L-1) was less than 4% that indicates the accuracy and precision of the optimized method. Enrichment factor and extraction recovery for diazinon were 245 and 99% respectively. 

Conclusion: Dispersive liquid-liquid micro-extraction procedure was successfully developed for the extraction of diazinon from human urine samples. Compared to other extraction techniques, the proposed procedure had some advantages such as shorter extraction time, better reproducibility, and higher enrichment factor.
1. Barata C, Solayan A, Porte C. Role of B-esterases in assessing toxicity of organophosphorus (chlorpyrifos, malathion) and carbamate (carbofuran) pesticides to Daphnia magna. Aquatic Toxicology. 2004; 66 (2): 125-139
2. Omidi F, Behbahani M, Bojdi MK, Shahtaheri SJ. Solid phase extraction and trace monitoring of cadmium ions in environmental water and food samples based on modified magnetic nanoporous silica. Journal of Magnetism and Magnetic Materials. 2015; 395 (1): 213-220
3. Asfaram A, Ghaedi M, Goudarzi A, Soylak M. Comparison between dispersive liquid-liquid microextraction and ultrasound-assisted nanoparticles-dispersive solid-phase microextraction combined with microvolume spectrophotometry method for the determination of Auramine-O in water samples. RSC Advances. 2015; 5 (49): 39084-39096.

4. Pourhossein M, Shahtaheri SJ, Maleck Khani H, Rahimi Foroushani A, Seyed Someah M, Divani R. Optimization of dispersive liquid liquid microextraction method for determination of trace salivary melatonin using high performance liquid chromatography. Iran Occupational Health Journal. 2017; 14 (4): 85-94.

Professional Biography 
Professor Seyed Jamaleddin Shahtaheri has completed his PhD at the age of 38 years from Surrey University, Guildford, Surrey, England in 1996. He is an academic member of Department of Occupational Health Engineering, Tehran University of Medical Sciences, Iran, acting as the Dean Research Deputy at Institute for Environmental Research the same University too. Dr Shahtaheri was the Persistent Organic Pollutant Review Committee (POPRC) Member under the Stockholm Convention, UNEP, UN during period of 2014-2018. 
[image: image1.jpg]



Presenting author details 
Full name: Seyed Jamaleddin Shahtaheri
Contact number: +98 9101857028
Session name/ number:   Separation Techniques : Chromatography and Hyphenated
Category: Oral presentation
Passport Number: I40283783
