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Fig.1 SEM image of graphene ( Gr) (a) and ZnO/Gr/GCE (b)
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Fig.2 CVs of GCE (a) GOD/GCE (b) GOD/ZnO/ Fig.3  FEIS spectra of bare GCE (a) Gr/GCE ( b)
GCE (¢) GOD/Gr/GCE (d) GOD/Zn0O/Gr/GCE ( e) Zn0/Gr/GCE (¢)  GOD/ZnO/Gr/GCE in 5 mmol/L
in 0.1 mol/L PBS ( pH 7.0) Fe( CN) , ** solution containing 0. 1 mol /L KCI
3.2 pH
4  GOD/ZnO/Gr/GCE o 0.1 mol/LL pH 7.0
PBS 20 ~300 mV/s GOD
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k. 1.42 57 2, o of
/n0/Gr GOD El {\\
20
° 20 0 100 200 300
pH 5.0 ~10.0 pH GOD Sean rate/(mV-s)
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pH ° Fig. 4 CVs of GOD/Zn0/Gr/GCE in pH 7.0 PBS at
pH 7.0, pH GOD ° different scan rate of ( from in to out) : 20 50 80 100
pH 150 200 250 300 mV/s. The inset shows the linear
-51. 2

51.6 mV/pH

relationship between peak currents and scan rate.
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0~8 pl 8 ~15 pL .
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o Zn0 N o
150 s o
3.4
o -550 mV PBS
(pH 7.0) 2.5 wmol/L o 5
2s —30 5T
95% o < s
.5 ™ 'z

2.5%x107° ~1.5%10~ mol/L
2.5~72.5 pmol/L (29 )

i(nA) =24.21
-0.28C ( pmol/L) 0.996 S/N
=3 2.4x107 mol/L.
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Table 1  Performances of the various types of modified electrodes
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Fig.5 Amperometric response of GOD/Zn0O/Gr/GCE to
successive addition of 2. 5 pmol/L glucose conditions:

pH 7.0; (inset: the cali-

bration curve of the biosensor) .

—550 mV constant potential

—1/K™

GOD

Linear range

LOD pH

Modified electrode ( pwmol /L) ( wmol /1) Reference
Cu/ /nafion/GCE  Cu/carbon nanotube/nafion/GCE 0.25 ~500 0.25 12 13
GOD/ZnO/ GOD/ZnO/Au electrode 1 ~760 1 7.4 14
Ni/ - - Ni/Sol-gel ceramic-graphit electrde 0.5 ~5000 0.1 13 15
GOD/ - /GCE  GOD/Au nano—hitosan/GCE 50 ~ 1300 50 7.4 16
GOD/ / /pt GOD/ chitosan /hectorite /Pt electrode 1~50 0.3 6.5 17
Au / / Au nano/porous alumina/Au electrode 1000 ~42500 10 7.4 18
Cu/Zn0O/GCE 1 ~2530 0.2 13 19
GOD/Zn0O/Gr/GCE 2.5 ~1500 0.24 7.0 This work




8 : - 1247

3.5
GOD/Zn0O/Gr/GCE o GOD/Zn0O/Gr/GCE 0.1 mmol/L
o 40
40 5%
200 103. 6% GOD
o 5 GOD/ZnO/Gr/GCE
0.1 mmol/L RSD 3.2% o
GOD/Zn0O/Gr/GCE o 4°C .
3d 0.1 mmol/L 1 15 30 50d 92.3% 87.4%
85.2% o
3.6
2.0 pmol/L; 1000 Na® Ca*™ Mg” K° A Mn™ CI° Br I
500 Zn* Fe’ Fet Cd” 2 \ . . \ \ .
( <5%) . GOD/Zn0O/Gr/GCE o
3.7
GOD/Zn0O/Gr/GCE 2,
( SBA-40) 2
2 (n=4)
Table 2 Determination results of glucose in human serum
’ (n=4)
4 GOD/Zn0/Gr/GCE Blood sugar—glucose analyzer
Sample Found RSD Found ~ RSD
Zn0 (pmol/L) (%) ( wmol /1) (%)
) 1 7.12 2.5 7.05 2.8
2 6.85 3.2 6. 80 2.4
A > 3 7.32 4.1 7.36 3.1
Zn0 N 4 6.73 3.5 6.80 2.6
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Direct Electrochemistry of Glucose Oxidase on Graphene-ZnO
Nanocomposite Modified Glassy Electrode and
Its Application for Glucose Biosensing

CHEN HuiJuan®  ZHU JianJun YU Meng
( Department of Chemistry Xinyang Normal University Xinyang 464000 China)

Abstract Graphene was coated on glassy carbon electrode and ZnO was then electrodeposited on the modified
electrode. The biosensor was fabricated for sensitive determination of glucose after glucose oxidase was immo—
bilized on the modified electrode. Scanning electron microscope was used to characterize the nano-composite
film. The electrochemical behaviors of glucose oxidase on the modified electrode were investigated in the range
of 0.7 V to 0.1 V by cyclic voltammetry. The experimental results demonstrated that the nanocomposite
well retained the activity of glucose oxidase and the biosensor exhibited excellent electrocatalytic activity toward
the redox of glucose. In 0.1 mol/L PBS ( pH 7.0) the glucose oxidase adsorbed onto the graphene/ZnO
composite film exhibits a pair of well-defined nearly reversible redox peaks and fine catalysis to the oxidation of
glucose. The electron transfer rate constant (k) of glucose oxidase at the modified electrode was 1.42 s™
and Michaelis-Menten constant ( K**) was 14.2 pumol/L. A good linear relationship was obtained in the range
of 2.5%10°= 1.5x107 mol/L with the limits of detection of 2. 4x107 mol/L ( S/N=3) . The biosensor has
good conductivity stability and repeatability and it can be used to analyze real samples.

Keywords Graphene; Zinc oxide; Glucose oxidase; Direct electrochemistry; Biosensor
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