Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 13. No. 6. pp. 520~525. 2000.

= 13-6-10]

Polypyrrole-Glucose Oxidase 48 =2| M7| 85ty £EM:
1. 4832 Msta@ol O gt Glucose Oxidaseo| &

Electrochemical Properties of Polypyrrole—-Glucose Oxidase Enzyme Electrode:
1. An Influence of Glucose Oxidase on Redox Behavior of Enzyme Electrode
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Abstract

Glucose oxidase was immobilized in polypyrrole by electrosynthesis. The enzyme had an influence on the
redox properties of a complex enzyme electrode. In the cyclic voltammograms of the enzyme electrode, new
peaks were appeared at the potential around 0.7 V vs. Ag|AgCl in additional to the typical peaks for polypyrrole.
The more immobilized, the stronger the peaks became. During the cycling, the pH of electrolyte solution was
decreased to about 4.4. The reason for that is to be the proton released from the carboxyl in the glucose oxidase
in order to keep on a charge neutrality of the oxidized enzyme. This fact suggests that the new peaks in the
voltammograms are caused by the redox of glucose oxidase.

In the AC impedance spectrum analysis of the electrode, the diffusion of electrolyte anion was limited because
of chained structure of the enzyme. The faradic impedance was large since the glucose oxidase is an insulator.
Therefore, when glucose oxidase is entrapped, the enzyme should be limited in amount. Because the growth of
the polypyrrole is accompanied both charge transfer and mass transport. For the traditional electrosynthesis, that
means amount of enzyme present in the electrode is limited to as much as film growable.
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Fig. 1.

Cyclic voltammograms of PPy and PPy-GOx enzyme electrode. (a) PPy. (b) PPy-GOx prepared

in the solution with 0.5 mg/ml GOx. (¢c) The same membrane as (b) but cycled in the
electrolyte with 20 mmol/dm3 glucose added. (d) PPy-GOx prepared in the solution with 1.0

mg/ml GOx.
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AC impedance spectroscopy of PPy and
PPy-GOx enzyme electrode. Filled circles
stand for impedance profile of PPy, blank
triangles PPy-GOx oprepared with 05
mg/ml GOx and blank squares PPy-GOx
prepared with 1.0 mg/ml GOx.
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Fig. 4. Current response of PPy-GOx enzyme
electrode according to injection of different
glucose concentration.
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Fig. 5. Lineweaver-Burke plot for calculation of
the apparent Michaelis—-Menten constant.
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