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Abstract

Monitoring of toxic residues contamination in agricultural products is the encouragement
of consumer protection, Thai population healthcare and food product value added. Insecticide
residue test kit was widely developed and applied due to its cost effectiveness, uncomplicated
use and short time method in detection compared with sophisticated technique in laboratory.
Aims of this work are to research and to develop test kit prototype for determination of
neonicotinoids insecticide in agricultural products based on colorimetric method. The strong
interaction of the analyte (+) and gold nanoparticles (AuNPs) (-) resulted in the aggregation of
AuNPs and was observed by a color change from red to purple. Imidacloprid and acetamiprid
were chosen as representative of neonicotinoids insecticide group for this work because of
usage amount and exceed MRLs detected from sampling process. UV-vis spectroscopy was used
to characterize the reaction. The experimental parameters were optimized with regard to the
size of AuNPs, volume of AuNPs, pH and concentration of buffer and incubation time. Linear
range of the concentration of imidacloprid and acetamiprid were 20 — 100 ppb and 40 — 80 ppb
respectively for AuNPs with diameter of 13.67 + 0.13 nm. Dichloromethane was used as
extraction solvent (sample: solvent = 1: 2). Buffer pH 8.0 and activated carbon 10 mg/ml were
added for interference removal. A 50x dilution was carried out prior to characterize. The studied
results of leafy, stem, lesume and fruiting vegetables showed an acceptable recovery for
imidacloprid and acetamiprid in the range of 93.9 + 2.7 to 109.1 + 2.2 and 84.1 + 2.0 to 104.9 +
2.9 respectively. LC-MS was performed as standard method for accuracy and precision of
develop method. Test kit prototype showed accuracy results whereas the sensitivity was low. At
least 1 and 2 ppm contaminated in agricultural product samples could be detected for
imidacloprid and acetamiprid. For interference study, the maximum concentrations of 5 cations,
3 anions and 16 insecticides showed none of false positive for colorimetry were demonstrated.
Cost of obtained test kit prototype is approximately 100 bath per each which is need for quality
improvement following ASSURE, WHO.
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