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ABSTRACT : An enzyme electrode bound by butyl rubber was newly constructed for the determination
of hydrogen peroxide and for the practical application as a biosensor. Then its electrochemical properties
were investigated. It produced a hundreds-fold increased signal compared to the plant or animal tissue
based biosensor studied previously and could be run at between 0.0 ~ -1.0 V(vs. Ag/AgCl). The relationship
between signal and electrode potential was linear in the experimental range of potential. It showed a
detection limit of 3.0 x 10* M and a very good linearity of Lineweaver-Burk plot giving the proof of
a good enzyme immobilization. Especially, both the reproducibility of signal current due to its high
sensitivity and mechanical stability presented a new possibility for the practical use of biosensor bound
with butyl rubber.
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Figure 1. Cyclic voltammograms obtained with carbon
paste electrode bound by butyl rubber before(A) and
after(B) adding 100 gl of 1.0 M H;O; in 0.1 M NaCl
10 ml with 10 mV/s scan rate. The (+) indicates the
addition of hydrogen peroxide solution. Inset: Current
difference between A and B with electrode potential.
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Figure 2. Typical time profile of the signal current
caused by the successive increments of 100 ul of 1.0
M H;0; in 0.1 M NaCl at - 400 w(pH 8.77).
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Figure 3. Variation of signal current with the hydrogen
peroxide concentration.
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Figure 4. Lineweaver-Burk plot of the same data as in
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Figure 5. Variation in current with pH(H2O,, 1.50 x 107
M; applied potential, - 400 oV vs. Ag/AgCl).
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Figure 6. Time course of current signal for the
determination of detection limit. 30 gl of 0.10 M H,0»
was added in 0.1 M NaCl 10 ml at - 400 mV(vs.
Ag/AgCl).
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Figure 7. Stability of biosensor with butyl rubber binder.
The sensor was stored at 4 ‘C in the dark between
measurements and 100 ul of 1.0 M H,O, was added
in 0.1 M NaCl 10 ml at - 0.20 V.
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Figure 8. Conductivity change of electrode material with
the storing time at 4 C in the dark. Immobilization
matrix: carbon powder, 50.6 %; ferrocene, 5 %; butyl
rubber, 4.4 %; toluene, 40 %.
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