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Abstract: The glucose oxidase (GOD) immobilized onto the surface of activated carbon powders at the glassy car-
bon electrode (GOD-C/GC) could undergo the quasi-reversible, direct electrochemical reaction. Its formal redox
potential, E”, is almost independent on the scan rates. The average value of E” is (-0.467 = 0.002) V (vs SCE)
in the pH 6.8 phosphate buffer solution. Its apparent heterogeneous electron transfer rate constant (k) is (1.18 +
0.59) s, which is much higher than that reported previously. The dependence of E” on the pH of the buffer solu-
tion indicated that the direct electrochemical reaction of the immobilized GOD is a two-electron transfer reaction
process coupled with two-proton transfer.

The further experimental results demonstrated that the immobilized

GOD retained its bioelectrocatalytic activity to the oxidation of S-D(+) glucose.
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Fig.1 Cyclic voltammograms of the C/GC (a) and the

GOD-C/GC (b) electrodes in the 0.1 mol -1
PBS (pH=6.8)
Scan rate: 50 mV-s™
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Fig.2  Cyclic voltammograms of the GOD-C/GC electrode
in 0.1 mol- L™ PBS (pH=6.8) at various scan rates
Scan rate / (mV+s™): (a) 10, (b) 20, (c) 50, (d) 100.
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Fig.3 Cyclic voltammograms of the GOD-C/GC electrode
in 0.1 mol-L™ PBS at various pH values
pH: (a) 9.1, (b) 7.0, (c) 6.0, (d) 4.4

E/V (vs SCE)

pH value

K4 E,.(M),E, (@) FE" (A)SHR pH H1EHR
Fig4 Dependence of E,, (W), E,. (®) and £ (A) on the
pH of the solution

Xif AT 3 (2e+2H*) ) HL Ak 27 52 14 AR 25 1 A —
58.5 mV-pH™ (22 °C), i iR M RPR 5 Z AT, i B
W B 72 C/GC HL AR ZR T ) GOD 1) B B2 i Ak 2 I i
(0 ] S M 3 — 28 B SR R B [ AR TR P R T
() GOD B % 1 %% % S Ak 4 5t 06 v 7 B %5 W pH
(AR A2 mT i iy, B2 H Al A — b pH 1 3
WR A5 —Bh pH E WA T 78 E 0 5, FRA% Il



- 408 - x Hl

¥R

9521 %

J5 pH B, T A5 3 5 T 8 A i PR 2 M e
2.3 GOD-C/GC Bkt B-D(+) B ZE HE I B fE 1L
fak
Kl 5 8 GOD-C/GC HL R 7EAS & 5 50 pumol -
L' B-D(+) % %5 5 19 0.1 mol - L™ PBS(pH=6.8) ' i 1
IR A IR YR B-D(+) i A A B, AT 5
) XoF ) 2 A SR AL T 1) SRR A R (B 2k ), 4T
H & B-D(+) i Z I, GOD By & AL If JE g % A B
AR AL, RIAECA DA FR R RN, 3 D0 P G LT T 2R
(HHZR b), 2B R 7606 M e 1) GOD 13 RE AR 47
A0 T 6 B-D(+) 1 25 W 1 AT AT AR A L X L
FER R, TR GC FIE & C/GC HLA YT B-D(+)
T BE 0 SE AL A EARPE T . GOD X B-D(+) i 4
B EAL AL AE I ] 2R o8
B-D(+)-glucose + GOD-FAD
— d-gluconolactone + GOD-FADH, 3)
GOD-FADH, — GOD-FAD + 2e + 2H* @)

[N}

b

I/ uA
.L>
T

-0.7 -0.6 -0.5 -0.4 -0.3 -0.2
E 1V (vs SCE)

El'5  GOD-C/GC HL# 7E (a) A & #(b) % 50 wmol - L
B-D(+)#i %M 0.1 mol- L™ PBS(pH=6.8)"1 11
PRI 2 M2k

Fig.5 Cyclic voltammograms of the GOD-C/GC electrode
in 0.1 mol-L™" PBS (pH=6.8) in the absence (a)
and presence (b) of 50 pmol-L™ B-D(+) glucose
Scan rate: 10 mV-s™.
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