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ABSTRACT

A microfluidic (uFI) system incorporating a carbon rod immobilized with gold nano
particle/glucose oxidase (AuNP/GODx) was developed as a bioreactor for the determination of
glucose in biological fluids and beverages. The AuNP/GODx bioreactor was prepared by drop
casting gold nano particle solution on the surface of pencil carbon rod followed by glucose
oxidase and glutaraldehyde activation. The AuNP/GODx bioreactor was then loaded into a laser
engraved planar acrylic microfluidic device that was 20 mm long, 2 mm wide and 150 [lm deep
channel. When the sample containing glucose was injected into the microfluidic device, it reacted
by changing into hydrogen peroxide due to enzymatic activity of AuNP/GODx bioreactor. From
there, the chemiluminescence (CL) reaction of luminol/ Co”' was examined in various conditions.
After the carrier and reagent solutions, were pumped using the peristaltic pump, the appropriate
physical and chemical parameters were thoroughly investigated to obtain the optimum pFI-CL
conditions in a CL intensity linear relationship with glucose concentrations from 0.5 x 10* to
120 x 10° molL" ('=0.9941) and was found that detection limit (30) was equivalent to
1.0 x 10° mol L. The AuNP/GODXx bioreactor could be used within 15 days when CL response
was more than 50% at the storage temperature of 4°C. This method was shown to provide a high
selectivity and sensitivity towards quantitative analysis of glucose in the blood serum and energy

drink samples.
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