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Electrochemical Properties of Polypyrrole-Glucose Oxidase
Enzyme Electrode with Different Dopants

HHE, FEE
(Hyun-Cheol Kim and Hal-Bon Gu)

Abstract

We synthesized polypyrrole (PPy) by electrolysis of the pyrrole monomer solution containing support
electrolyte, KCl and/or p-toluene sulfonic acid sodium salt (p-TS). The electrochemical behavior was
investigated using cyclic voltammetry and AC impedance. In the case of using electrolyte p-TS, the
oxidation potential of the PPy was about -0.2 V vs. Ag/AgCl reference electrode, while the potential
was about 0 V for using electrolyte KCl. The falloff of the oxidation potential gave a sign of an
improvement in the electron hopping mechanism on the backbone. The AC impedance plot gave a hint
of betterment of mass transport. PPy doped with p~TS improved in mass transport or diffusion. That
was because the PPy doped with p-TS was more porous than PPy with KCl.

We attained an effect of good kinetic parameters, in the case of PPy-GOx enzyme electrodes doped
with p-TS, which were determined by 58 mmol dm™ for apparent Michaelis constant and by 581 pA
for maximum current respectively.
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a8 1. AXAHE KCIE AHestd #4448 PPy © PPy-GOx E4AAZ9 <£JAYAF E4. (a) PPy.
(b) PPy-GOx, 05 mg ml™" GOx #7}. (¢) PPy-GOx, 1.0 mg mi™ GOx #7}.

Fig. 1. Cyclic voltammograms of PPy and PPy-GOx enzyme electrodes synthesized using KCl
electrolyte. (a) PPy. (b) PPy-GOx, 05 mg ml' GOx added in the synthetic solution. (c)
PPy-GOx, 1.0 mg ml” GOx added in the synthetic solution.
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Cyclic voltammograms of PPy and PPy-GOx enzyme electrodes synthesized using p-TS

electrolyte. (a) PPy, potential swing in 0.5 mol dm™ p-TS solution. (b) PPy. (¢) PPy-GOx, 05
mg ml”? GOx added in the synthetic solution. (d) PPy-GOx, 1.0 mg ml” GOx added in the

synthetic solution.
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Fig. 3. Cyclic voltammograms of PPy and PPy-GOx enzyme electrodes synthesized using PSS
electrolyte. (a) PPy. (b) PPy-GOx, 05 mg ml' GOx added in the synthetic solution. (c)
PPy-GOx, 1.0 mg ml” GOx added in the synthetic solution.
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