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2 AFoMs FFILE FES 9IS HRP (horseradish peroxidase)?t GOD (glucose oxidase)=S
33 FH9 thE &4 v Hlo|AIM ANEATE FEISIT. vlol A= Al AlF TS
A3t A71AZHES o] g3t AZetlem, AAA] AA A&E f)5te] SPE (screen printed
electrode)E ARE-SIITE T &4 Hlo] @AM 9] G35 ERIsl] flale] @ &4 Hlo| AN E
Azrste] HaL W 2 st AX e 54 Brelr] f1siA FARA AW (scanning electron
microscopy, SEM), <89 (cyclic voltammetry, CV), 27|35 <ujelx~ Eahy
(electrochemical impedance spectroscopy, EIS), 217+ 5% (chronoamperometry, CA), &5 T
AR (flow injection analysis, FIAYE 3313t} SEM, CV, EIS®] B4 A#A=ERE a47t A=
EHe| s & | AL RIS, CARHE AZE tha 24 vlo| A 7F Tl &4 v}
o] A H3|] ATAdFo] 200% FEE AS RIS ¢|2HE] HRPSF GOD7| A2 Zaf%
o7 Hke3iths A8 AWE S QIUTE T3 FIAS Al 5U3 5o FFI~ gAS
3] Wro] F6KS o, ARAls o] dATS ERISINAL, T T ARASHE A5
Al 244, AAA, 48 Fol $FES AT & UM

Abstract : In this study, the development of biosensors capable of bi-enzyme reactions by
including Horseradish peroxidase and glucose oxidase was carried out for detection of glucose.
The sensors were manufactured using electro deposition method to reduce production time, and
screen printed electrodes (SPE) were used to produce economical sensors. To check the bi-
enzyme effect, the sensor was compared and analyzed with single enzyme biosensor. The char-
acteristics of the sensor were evaluated using scanning electron microscopy(SEM), cyclic vol-
tammetry(CV), electrochemical impedance spectroscopy(EIS), chronoamperometry(CA), and
flow injection analysis(FIA). Analysis results from SEM, CV and EIS confirmed that the
enzymes are well fixed to the electrode surface. In addition, it was confirmed that bi-enzyme
biosensors manufactured from the CA method improved signal performance by 200% compared
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to single enzyme biosensors. From this results, we were able to explain that HRP and GOD
react catalyzed to each other. And the results of FIA showed that the intensity of each current
signal was constant when the same concentration of glucose was injected four times. In addition,
by analyzing the intensity of current signals for glucose concentrations, the biosensors manu-
factured in this study showed excellent trends in signal sensitivity, reproducibility and stability.

Keywords : Bi-enzyme, Screen printed electrode, Glucose detection, Horseradish peroxidase, Glu-

cose oxidase, Electro deposition
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Fig. 1. Electrodeposition mechanism of : (a) step 1; (b) step 2.
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(c) GOD/Chitosan/AuNP/SPE (d) GOD/HRP/Chitosan/AuNP/SPE

Fig. 2. SEM images of SPE
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Fig. 3. Cyclic voltammetry graph of the modified
electrode in electrodeposition
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Fig. 4. (a) Nyquist plot of the modified electrode in
electrodeposition; (b) equivalent circuit of the impedance
spectroscopy
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Fig. 5. Cyclic voltammetry graph of the modified
electrode in PBS buffer
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Fig. 7. FIA Current response by 1 M glucose injection
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