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Abstract

This work presents a high throughput screening (HTS) of antioxidant analysis system
using flow injection analysis coupled with ampetrometric detection on the laccase-based
biosensor. The development of amperometric detection on laccase based-biosensor in the
flow injection system that enables rapid and automated determination for the total antioxidant
capacity assay using minute amount of reagents and small sample volumes was focused. A
sensitive and selective laccase biosensor using glassy carbon modified with composites of NH,
functionalized carbon nanotube (CNT-NH,), gold nano particles (AuNPs), laccase enzyme (Lac),
bovine serum albumin (BSA) and glutaraldehyde (Glu) was developed for antioxidant assay.
Reduction of caffeic acid was first studied at a developed biosensor, GC/CNT-
NH,/AuNPs/Lac+BSA/Glu, using cyclic voltammetry. Results indicated that the optimum
condition for modified solution were CNT-NH, of 3 meg/mL, AuNPs of 10 pL, mixtures of 5
mg/mL laccase and 1% BSA of 20:1 (v/v), and 1 % Glu, respectively . Flow-injection analysis
system with amperometric detection on the biosensor was developed for quantitation of
antioxidants. The system provides an impressively good precision (%R.S.D. = 3.09) for 20 uL
injections (n = 20) of 10 ppm caffeic acid. The linear calibration curves were observed for all
tested antioxidants (caffeic acid, catechin, gallic acid and chlorogenic acid). The detection limits
at a low ppm level were obtained. This method was successfully applied to evaluate
antioxidant content in some plant extracts such as Thai indigenous herb with rapid sample
throughput (29 samples/h). The developed flow injection-laccase biosensor is therefore suited
for mass screening of real-world samples. This method was successfully applied to evaluate

antioxidant contents in some plant extracts such as Thai indigenous vegetables/herbs and teas.
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