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Abstract

In this study, the PANI or PANI(BSA) films was electrochemically
synthesized on the Pt/Al,O; base to form the PANI/Pt/ALL,O; or
PANI(BSA)/Pt/Al,O; electrode, and horseradish peroxidase (HRP) was
then immobilized in PANI or PANI(BSA) films to construct the
GA-HRP/PANI/Pt/Al,0O; or GA-HRP/PANI(BSA)/Pt/Al,O; biosensor.
Furthermore, the mesoporous silica SBA-15 was prepared and was
employed to entrap HRP in order to construct a
GA/SBA-15(HRP)/PANI/Pt/Al,O; electrode. The properties and the
performances of those bio-electrodes were fully investigated. Moreover,
the influence of the dissolved oxygen on sensing of hydrogen peroxide
with those PANI modified electrode was discussed and the possible
elimination was proposed by using oxygen scavengers.

For electrodes, such as GA-HRP/PANI/Pt/Al,O; and
GA-HRP/PANI(BSA)/Pt/Al,0;, the linear correlation for sensing
hydrogen peroxide in a 0.1 M phosphate buffer were obtained in the
range of 10 uM ~ 23.9 mM and 10 uM ~ 35.2 mM, respectively, while
the sensitivities were 37.55 and 44.31puA mM™, respectively. By
comparing the stability after sensing 2.39 mM hydrogen peroxide for
twenty-one times in a 17-day period, the percentage of residual response
current were 40.8 % for PANI/Pt/ALLO; and 80.5 % for
PANI(BSA)/Pt/Al,Os, indicating that BSA was useful for improving the
sensitivity and stability of PANI modified hydrogen peroxide biosensor.
In addition, 0.5 mM of uric acid, urea, or ascorbic acid would cause less
than 10% reduction of cyclic voltammetry (CV) current on sensing 2.39
mM hydrogen peroxide for GA-HRP/PANI/Pt/Al,Os.

For the electrode GA/SBA-15(HRP)/PANI/Pt/Al,O;, the linear
correlation and the sensitivity for sensing hydrogen peroxide sensor in a
0.1 M phosphate buffer were obtained in the range of 10 ~ 23.9 mM and
25.05 pA mM™, respectively. After sensing 1.96 mM hydrogen peroxide
for fifteen times in a 16-day period, the percentage of residual response
current were 752 %, which was better than that of
GA-HRP/PANI/Pt/Al,05 (40.5%), implicating that SBA-15 was also able
to stabilize the entrapped HRP and therefore improved the performance
of the constructed biosensor.

Finally, we demonstrated the influence of the dissolved oxygen on
sensing hydrogen peroxide with PANI modified electrodes, and we



proposed strategies to eliminate the influences. Our results inindicated
that the oxygen scavenger such as sodium thiosulfate was able to
effectively remove the dissolved oxygen, thereby reduce its effect on the
performance of electrode, Meanwhile, sodium thiosulfate displayed the
negligible effect on hydrogen peroxide measurements while its applied
concentration was below 1 mM.

Key Words : hydrogen peroxide, biosensor, horseradish peroxidase,

polyaniline, SBA-15
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