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Abstract
The electrochemical oxidation of nicotineamide adenine dinucleotide (NADH) was

investigated by wuse of a carbon fiber paper (CFP) electrode modified with
2,5-dihydroxybenzaldehyde (25Q). The modified CFP (25Q/CFP) was prepared by
electrochemical polymerization of 25Q in an acetonitrile solution. 25Q/CFP gave a reversible
redox wave with a mid-potential (formal potential) of +0.02 V vs. Ag/AgCl in a 0.10 M
phosphate buffer (pH 7.0). Electrochemical oxidation of NADH was successfully accomplished
with 25Q/CFP, and the oxidation current reached 0.25 mA/cm? at +0.2 V vs. Ag/AgCl. The
onset of oxidation of NADH was found at +0.01 V vs. Ag/AgCl, which corresponds to the
mid-potential of 25Q/CFP at pH 7.0. The onset potential was 0.34 V lower than that observed
with untreated CFP. The CFP electrodes modified with 3,4-dihydroxybenzaldehyde (34Q) and
2,3-dihydroxybenzaldehyde (23Q) were compared to 25Q/CFP with respect to the oxidation of
NADH. The largest NADH oxidation current at +0.2 V was obtained with 23Q/CFP, and the
current was 3.5 times as large as that with 25Q/CFP. However, the onset potential observed
with 25Q/CFP for the oxidation of NADH was lower than that observed with 34Q/CFP and
23Q/CFP by 0.08 V.
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Fig. 1 Cyclic voltammograms of 25Q/CFP and CFP at 10
mV/s in 0.10 M phosphate buffer (pH 7.0).
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Fig. 2 Dependence of Ey, of 25Q/CFP on pH.
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Fig. 3 (A) Cyclic voltammograms of 25Q/CFP and CFP at
10 mV/s in 0.10 M phosphate buffer (pH 7.0) containing 5
mM NADH. (B) Dependence of the oxidation current
obtained with 25Q/CFP on the concentration of NADH.
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Fig. 4 SEM images of (a) CFP and (b) 25Q/CFP.
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Fig. 5 Cyclic voltammogram of CFP adsorbed with 25Q at
100 mV/s in 0.10 M phosphate buffer (pH 7.0). The
numbers correspond to cycle number. Inset: reduction
peaks of voltammograms.
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Table 1 Electrochemical properties of CFP modified with
dihydroxybenzaldehyde

Em (V) Eon (V) lo2 (mA/sz)
CFP - 0.35 0.00
25Q/CFP 0.02 0.01 0.25
34Q/CFP 0.15 0.10 0.64
23Q/CFP 0.18 0.11 0.88

Em: The mid-potential of redox peaks

Eon: The onset potential of oxidation of NADH

lo2: Current density of NADH oxidation at 0.2 V vs.
Ag/AgCI
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