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Abstract

131027

This study has an objective to study enzyme Alkaline phosphatase (ALP)
or/and DNA immobilization with chitosan nanoparticles for fabricating sensor
electrode applications. From a preparation of chitosan nanoparticles by chemical
process via ionic gelation method obtained colloid solution. Then the amount of
chitosan nanoparticles was examined in order to investigate an optimal condition
for ALP immobilization. 0.02 % chitosan showed the best results in ALP or/and DNA
immobilization. Moreover, a variation of pH, temperature and ALP initial
concentration were examined. The ALP activity of chitosan - ALP was studied by
diethanolamine assay. It had 0.012 + 1.05 Units/ml enzyme for chitosan — ALP
nanoparticles and 0.009 + 3.12 Units/ml enzyme for chitosan - ALP - DNA
nanoparticles. Furthermore zeta potential was studied to determine a stability of
those nanoparticles. In this work, P -~ DNA was used as 3 specific sequence related
to CaMV35S promoter gene that is often used for some transgenic plants.

PbSe quantum dots were also utilized for another technique of detection to
compare with enzymatic method as previous mention. The PbSe nanoparticles
were immobilized with chitosan nanoparticles for P — DNA detection. It revealed
the faster detection time than enzymatic method. Nevertheless, the linear range of
detection of both methods was nearly the same (limit at 10™° M). It is the idea for

a model of DNA sensor with colorimetric detection.

Keywords chitosan, nanoparticles, alkaline phosphatase, PbSe, signal

amplification
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