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Preparation and Its Application of Novel Graphene/Gold/Functional
Conducting Polymer/Hydrogen Peroxide Biosensor

Xia, Qianfang Huang, Yingjuan Yang, Xue Li, Zaijun™
(School of Chemical and Materials Engineering, Jiangnan University, Wuxi 214122)

Abstract  Immobilizations of the graphene-based materials and enzyme are very important to
electrochemical properties and use of the biosensor. In this work, a 0.05 mg/mL of graphite oxide and 0.05
mmol/L of chlorauric acid were in sequence electrodeposited on the surface of gold electrode with potentio-
static electrolysis. After above procedure was repeated for 20 cycles, 2,5-di-(2-thienyl)-1-pyrrole-1-(p-benzoic
acid) was electropolymerized on the modified electrode by cyclic voltammetry and finally formed functional
conducting polymer film containing carbonyl groups on surface of the graphene/gold nanocomposite. To
prepare hydrogen peroxide biosensor, the horseradish peroxidase was subsequently connected covalently to
the film with 1-ethyl-3-(3-dimethyl-aminopropyl)carbodiimide (EDC)/N-hydroxysuccinimide (NHS) as ac-
tivator. Research results indicated that the graphene/gold nanocomposite obtained using alternating electro-
deposition has excellent dispersivity. The biosensor based on the material offers remarkable catalysis per-
formance to the redox of hydrogen peroxide on the electrode surface. Current response of the sensor in-
creases linearly with the increasing concentration of hydrogen peroxide over the range from 2 nmol/L to 200
nmol/L, with a correlation coefficient (RZ) 0f 0.9996. The detection limit was found to be 0.67 nmol/L (S/N
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=3). The sensitivity is more than other sensor reported in the literatures. In addition, covalent immobiliza-

tion of the enzyme results in increasing the stability and reproducibility of the sensor. The relative standard

deviation is 1.2% for determination of 5 nmol/L hydrogen peroxide for 20 times. After the sensor was stored

at 4 ‘C for three months, its change value of the response is lower than 3%. The proposed method has been

successfully applied to detect trace hydrogen peroxide in milk sample.
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Figure 1 Procedure for preparation of the sensor
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Figure 2 SEM of graphene/gold nanocomposites
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Figure 4 Cyclic voltammograms (A) and electrochemical im-
pedance spectra (B) of the modified electrodes
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Figure 6 Cyclic voltammograms of the enzyme sensor (A) and
nonenzyme sensor (B) in blank (a) and containing hydrogen per-
oxide PBS (b)
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Table 1 Results for determination of trace hydrogen peroxide in

milk samples
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0, 0
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T 98.3 12
P 100.0 197.2 0.9 98.9
0.0 2442 17
Sample 2500 346.1 11 101.9
somoie3 00 137.6 23
P 100.0 238.4 1.9 100.8
0.0 317.1 1.8
Sample 4500 422.0 15 104.9
0.0 188.3 25
Sample S50 0 284.4 1.1 96.1
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