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Abstract

An amperometric carbofuran biosensor was developed. It was constructed on
carbon paste electrode chemically immobilized with alkaline phosphatase, brovine serum
albumin, g¢lycerol and sglutaraldehyde on its sensing area for selective analysis of
carbofuran by inhibition of catalytic reaction of alkaline phosphatase using an
electrochemical analysis technique. The measurement was done by decreasing of the
current signal proportional to increasing amount of carbofuran. Optimum experimental
conditions were investigated in amperometric mode as follows: 1.2 unit.crm’” enzyme
alkaline phosphatase loading on active surface of the electrode, 10 minutes for crosslinking
enzyme in glutaraldehyde, 8 % w/v of bovine serum albumin, loading of disodium phenyl
phosphate at 5000 mg.l__l, phosphate buffer solution (PBS; 0.1 moL.L_l, pH 8.0) and applied
potential of +0.75 V vs Ag/AgCl at room temperature. The designed biosensor yielded a
linear range for carbofuran from 1 to 6 mg.L_1 (r2 = 0.991) with a sensitivity of 7.07 %
Inhibition—l_.mg_l, a detection limit and a quantification limit of 1.12 and 3.75 mg.L_1, a
reproducibility of 4.31 %RSD (3 sensors), a repeatability of 2.80 %RSD (4 measurements).
Moreover, the proposed biosensor was evaluated to determine carbofuran in Thai Jasmine
rice samples and spiked samples. The Thai Jasmine rice samples were sampling from
Warinchareonsri market, Mae-kimtiang market and Warin market from Warinchamrab district,
Ubonratchathani province. Extractants of the samples and 1.5 mg.l_>1 carbofuran spiked
samples were determined by the proposed biosensor and the reference high performance
liquid chromatography. As the results, there was not detection in extractants. The spiked
samples were detected in average concentrations of 1.52 + 0.08, 1.43 + 0.20 and 1.57 +
0.31 mg.Lfl by the proposed biosensor and 1.39, 1.40, 1.40 mg.Lf1 by the reference method,
respectively. A recovery study of carbofuran in spiked samples showed values ranging from
95.6 to 104.8 %. The determination of carbofuran in spiked samples using the proposed
biosensor was satisfactory when compared to the reference technique. Applying the paired
t-test, the t-values of 2.86, 0.26 and 0.95, respectively, is significantly smaller than the tabulated
critical value of 4.30 at degree of freedom of 2. It indicated that there is no significant statistical

difference between these results at a confidence interval for 95 % probability.



