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Direct Electrochemistry for Laccase — Modified Polyaniline/Silica Sol-Gel
Film-Coated Graphite Electrode
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Mitsuyasu KAWAKAMI (Department of Life, Environment and Materials Science)

Abstract

Laccase (E.C. 1.10.3.2) from Trametes versicolor has been electrochemically immobilized on the layer of
electropolymerized polyaniline entrapped in a thin silica sol-gel film deposited onto a graphite electrode. The
magnitude of redox peaks of the cyclic voltammogram observed for the laccase-modified electrode has been found to
vary remarkably with the electropolymerization conditions. It could be presumed that the conductivity of polyaniline
would exert considerable effects on the direct electron transfer between the enzyme molecule and the electrode surface.
The electrochemical parameters obtained by cyclic voltammometry have showed a pH dependence, and it was

suggested from the results that the binding of copper ion in the active center of laccase might become appreciably loose

at pH 3.0.
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Fig.l1 Mechanism of Direct electron transfer; E: enzyme,
S: substrate.
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2.1 HE

Tetraethyl-orthosilicate (TEOS) ¥ X Uf4-Chloro-2-
methoxyphenol (4C2M) 1%, HEILEKLEH L D 202
WEA L, Trametes versicolor KD Lac I3 Sigma- Aldrich
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Fig. 2 Cyclic voltammograms
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Fig. 4 Changes of cyclic voltammograms for laccase-
immobilized electrode with addition of 4-chloro
-2-methoxyphenol, (1) 0gl, (2) 2001.
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Fig. 5 Changes of cyclic voltammograms for laccase-
immobilized electrode in acetate buffer pH5.0, phos-
phate buffer pH7.0 and citrate buffer pH3.0.
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3.2 BRLHHMED pH &EH

Fig5!Z pH 22 LS ¥/ & & D Lac iEHiE/HD R ¥
E7 7 L%RL, Fighk DS NI BESALFER/ ST X =%
% Table.1ICRT o ZNZEND pH IZB W T Y — 7 EAL
Ep ZIEFEAEZELEVDICH L, BTTY —27 BAL
Epgrepd pH MEL 22 1CONT T T AFANEY 7 b T3
Z e, BLEITY — 7 BALDZED pH3. 0TI AT/
X B EBbhrb, £72, pHS.0B L UT.00HE &
pH3.00%& £ CidBoh-BtETE — V7 BRIV B L %
2~5fFE RKELEERLI, DL DI pH3.0ICBITS
W, pHS .07 . 00BE L 3R DR L Z s, CV
IZBT B IFEHE DFE (Fig6) LHAKIGIZ BT 58
FIEMED pH KFEEZFXT (Fig.7)o

Fig6DfER LD, E—7BRIIFIEED 15 LD b1/
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T 5,

Table. 1 Influence of pH on electrocatalysis laccase-immobilized electrode of electrocatalytic
. . midpoint

pH Epox (V) Epreq (V) ipox (u A) iprea (1 A) A (Epox~Eprea) potential

3.0 0.32 0.17 -5830 5320 0.15 0.08

5.0 0.30 -0.09 -1050 2280 0.39 0.20

7.0 0.52 -0.43 -460 2110 0.95 0.48
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Fig. 7 Time-course of residual substrate for homogeneous
4C2M degradation with lacase; pH5.0([1),
pH7.0(A), pH3.0(O).
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