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Bienzymatic Glucose Biosensor Based on Graphite Electrode
Modified with Nanofibrous Polyaniline

GUO Xiao-Li GUO Min WANG Xin-Dong*
(Department of Physical Chemistry, University of Science and Technology Beijing, Beijing 100083, P. R. China)

Abstract:
and a glucose bienzyme sensor based on glucose oxidase (GOD) and horseradish peroxidase (HRP) immobilized on the

Nanofibrous polyaniline (PANI) was electropolymeried on graphite electrode by cyclic voltammetry (CV),

modified electrode was fabricated. The bienzymatic sensor was charaterized by ac impedance spectrometry and SEM.
The stability and the factors affected the response of the bienzymetic sensor to glucose were studied. The detection of
glucose was carried out at 0.05 V (vs SCE) to minimize the electroactive interferences. The linear response range of the

as-prepared bienzyme sensor for glucose was between 0.05 mmol - L™ and 2.0 mmol - L™.
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Fig.1 Nyquist plots of graphite electrode
modified with nanopolyaniline before and

after immobilization of bienzyme
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Fig.2 SEM images of the surface of graphite
electrode modified with nanopolyaniline before (a)
and after (b) immobilization of bienzyme
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Fig.3 The response of bienzymatic sensor to glucose
The insert is the response of electrode towards the concentration of
glucose. The concentrations of glucose from a to m are 0.05, 0.1, 0.2,
0.3,0.5,1,2,5,10, 15, 25, 45, 60 mmol - L™, respectively.
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Fig.4 The linear response of bienzymatic
sensor to glucose
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electropolymerization on the response of
bienzymatic sensor
The concentration of glucose was 1.0 mmol-L™.
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Fig.7 Effect of applied potential on the
response of bienzymatic sensor

The concentration of glucose was 1.0 mmol -L™.



No.4 SR/INH A « DK SR A Vi A1 A AW ) 3 2 W XA St 589

2.6 HIMERBEME

R FRAE LA B B, FE IR A S5 T IAE 5
T, B AT 0.05 mmol <L A1 1.0 mmol <L
)R B A T 5, 00 5 55 SR A A AR vl 2 43 531
M 3.3%F 1.7%. [a]—SZ AT 1.0 mmol - L~ 4 4]
BRI A 7 U, I 5 R B A XA o Al 22 Sk
1.9%. . I IZ 325 ) 2% ) 2 Sk s 2 PR 2 i, AT S B
I F.

A IAE IR RS T bR S AR W R AR e 1 AR
JEER A 5 A A, I S0 A %, Ffk
2 IR TR o3 B ] o Tl ) 25 () A% IRt R T R [
[, NG R, B S I, MR e Pt s &k
PE W ST VKA TP T 4 °C FAE PBS HRAE, fRAFHT
o e /D ) PBS YRR, RERE AR BRI AT,
7 U] 2 R it 7 5 YRR P 2 e A SR 1) A i 4
PRAT 2 5 v R 000 S L R X 2 0 1) i iz, 235 R
3 I E R L7 ST 1) P4 S 4 i 7 30 T il /S . T
23 RIGTREF 90% BN, 40 K5 T 2] 10%.

3 & it

DA 85 R SRR R, SR PG PR 2 TR SR OR
Jie, A5 T EAAZIR 100 nm B 9K BEER 2 4, F)
T L O S A D B 1 I e e W AR AL RN AR 2o 4
AW, 175 T GOD, HRP/PANI/C XU H HL . S
1o 7 R i) UL A% s 1) 25 R S 5 AT TR AL,
XGRS il L A XT3 2 M 4 i S 6 2 i) 2 e FL
TR N7 ) S S E At LA ) SEA T T et Ak, 52

B2 SR B, Al 2%t D i R X A LA P S
Ay B Ak A RV, 7 0.05 — 2.0 mmol <L R
T L PN 5 L I T 1 S R T O R R K R R
K,=0.445 mmol - L™, H % [F] i S8 /s Y B - Bt 4
Pk FBPE AR EE.

References

1 Dong, S. J.; Che, G. L.; Xie, Y. W. Chemically modified electrode.
Beijing: Science Press, 2003: 304-362 [EZR, %) 4L, k.
B HAR. LRt Rl Rk, 2003: 304-362]

2 Eftekhari, A. Synthetic Metals, 2004, 145: 211

3 Xian, H. P.; Jin, Q. K.; Li, M. Y. Sensors and Actuators B, 2004,
102: 325

4 Yu, X.J.; Sun, L. X.; Zhou, D. Journal of Harbin Institute of
Technology, 2003, 35(6): 691 [T 748, FMINK, 8 . M /REE
Tl K241, 2003, 35(6): 691]

5 Zhang,Z.E.;Huang, Z. Y.; Zhang, L. J. J. Suzhou Institute of Urban
Construction and Environmental Protection, 2000, 13(3): 18  [5K
7R BRI, SRR . SR MR B AR, 2000, 13(3): 18]

6 Ferri, T.;Maida, S.; Poscia, A.; Santucci, R. Electroanalysis, 2001,
13(14): 1198

7 Tian, F. M.; Zhu, G. Y. Analytica Chimica Acta, 2002, 451: 251

8 de Benedetto, G. E.; Palmisano, F.; Zambonin, P. G. Biosens &
Bioelectron, 1996, 11: 1001

9 Fernando, P.; Maya, Z.; Eugenii, K.; Itamar, W. Anal. Chem.,
1999, 71: 3171

10 Yang,Z.Y.; Li,J. P.; Fang, C. Chinese Journal of Analytical
Chemistry, 2005, 33(4): 538 [#i&iF, =¥, B 4r#rfk
2#, 2005, 33(4): 538]

11 Shu, F. R.; Wilson, G. S. Anal. Chem., 1976, 48: 1679



