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Qualitative Analyses of Polypyrrole-Glucose Oxidase Enzyme Electrode for immobilization
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Abstract - In the case of immobilizing of glucose oxidase in
organic polymer using electrosynthesis, the glucose oxidase
obstructs charge transfer and mass transport during the film
growth. This may lead to short chained polymer and make
charge-coupling weak between the glucose oxidase and the
backbone of the polymer. That is mainly due to insulating
property and net chain of the glucose oxidase. Such being the
case, it is useless to increase in amount of glucose oxidase more
than reasonable in the synthetic solution.

We establish by means of qualitative analysis that amount of
immobilized glucose oxidase can be improved by adding a little
ethyl alcohol in the synthetic solution.

As ethyl alcohol was added by 0.1 mol dm™ in the synthetic
solution, the faradic impedance of resultant electrode was
increased about five times as much as the case of ethyl alcohol
free in the solution, and mass transport was limited more than
over. That is due to insulating property and net chain of the
glucose oxidase. Moreover, in ultraviolet spectra of the synthetic
solution, the adsorption peak at 285nm corresponding to glucose
oxidase was decreased. It suggests increase in amount of
immobilized glucose oxidase.
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29 1. PPy-GOD EAHF9 cyclic voltammograms.

Fig. 1. Cyclic voltammograms of PPy-GOD enzyme electrode.
(a) 0.5 mg/m! GOD added in the synthetic solution. (b)
0.5 mg/ml GOD and 0.1 mol dm™ ethy! alcohol added in
the synthetic solution.
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Fig. 2. AC impedance spectroscopy of PPy-GOD enzyme
electrode. (a) PPy. (b) 0.5 mg/ml GOD added in the
synthetic solution. (¢) 0.5 mg/m! GOD and 0.1 mol dm™
ethyl alcohol added.

Aol et Beolx FUYW HAV FE F9 4949 df
|AE 335mmolA BEHAC oA £FE oligomer
o 9% 5 dzaz Jad F Jod, 2RxL ¥
3eyelA el & 4 Sith 9 (o FEES AA
& reference® 3 A FHNE ¥ T L¥E
Hojoh, agdA B F AUX°] 295mm% 335mmolA F
ANl F 938 BEE $ Uk o] A E] oligomer
9] o] 2 Aoz ARG & Utk Y ()l

- 985 -



.7 GODaddes !
:—~—— 1GOD & ethyi alcohol added

Absorbance

02 b e

260 280 300 320 340 360 380 400
Wavelength [ nm ]
(@)
14 - -
b i A\ — GoDatdes
: : L GOD&ethylalcohol added
.10 { )
g o8
T
o X N N
- R O
[*3
@0
£
< 04F-:-
ooof :
PPN T S S S S
260 280 300 320 340 350 380 400
Wavelength { nm }
()
.14 -
w2k | e GOD & ethyl alcohol Free
: L= Ekhyl alcohol added
. . : —~— .GOD added :
8 o8 E P i -
! : :
S ‘ : :
g B6F - L =
a2 \ / ,\\ 7
2 04 \ . / HP N e \
[\H ¥ \
o2 N e AN
) g -
o b

260 280 300 320 34D 380 380 400

Wavelength [ nm ]
©

3% 3. BAAT AZE AT dHA3HE 359 A4

A )\@ = F’u:’.

Fig. 3. Ultraviolet spectra of synthetic solution before synthesis
and after. (a) Before synthesis. Pyrrole, KCl and/or ethyl
alcohol reference. (b) After synthesis. Pyirole, KCl
and/or ethyl alcohol reference. (c) After synthesis.
Synthetic solution reference.
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