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Scheme 1 Scheme of multi-step reaction at biosensor
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Fig.1 Cyclic voltammograms at 0. 100 V/s Fig.2 Current responses of HCCE at
in PBS(pH 7.0) various pH values

a. HE without oxygen present; b. HE; ¢. CSE; d. HCCE in the presence  ¢( Cholesterol) =2.50 x 10 ~* mol/L. The other experimental

of dissolved oxygen; e. d in the presence of 3. 50 x 10 ~® mol/L H,0,. conditions are the same as in Fig. 1.
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Fig.3 Linear sweep voltammograms of HCCE in PBS at 0. 100 V/s scan rate(A) and the I-f curves(B)
10* ¢( Cholesterol )/ (mol + L=") from bottom to top: 0, 2. 50, 5.00, 7.50, 10.0, 12.5, 15.0, 17.5.
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Fig.4 Typical amperometric response of the biosensor to successive additions of 2, 2, 2, 6, 6, 10, 10, 16,
16, 22 and 22 mg/dL cholesterol ester in PBS(A) and the calibration curve(B)
Applied potential were controlled at —0.325 V.
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Table 1 Detemination of total cholesterol in human serum sample

Serum sample Total cholesterol/ (mg + dL.=") RSD(% )(n=17) Recovery( % ) Contrasted method/(mg + dL.~")
1 196 2.2 103 188
2 203 2.5 95 198
3 155 5.3 106 150
4 169 3.8 101 166
5 244 2.6 98 239
6 147 6.2 105 137
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Total Cholesterol Biosensor Based on Direct Electrochemistry of Proteins

WAN Li, ZHAO Chang-Zhi* , XU Hua-Jun, WANG Qin, JIAO Kui
(Key Laboratory of Eco-chemical Engineering, Ministry of Education, College of Chemistry &
Molecular Engineering, Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract A highly selective cholesterol biosensor based on the direct electron transfer of hemoglobin-encap-
sulated chitosan-modified glassy carbon electrode was developed for the determination of total cholesterol in hu-
man serum samples. The enzyme electrode was prepared by immobilization of hemoglobin, cholesterol oxidase
and cholesterol esterase in chitosan matrix. The H,0, produced from the catalytic oxidation of cholesterol by
cholesterol oxidase was reduced electrocatalytically by immobilized hemoglobin and used for the achievement of
sensitive amperometric response to cholesterol. The linear response of cholesterol concentrations was from 10. 0
to 110 mg/dL with the correlation of 0. 9965, and the detection limit of cholesterol was estimated to be 5.0
mg/dL at a signal/noise ratio of 3. The cholesterol biosensor can efficiently exclude the interference of com-
monly coexisted ascorbic acid and uric acid. The relative standard deviation was under 6. 2% (n =7) for the
determination of real samples. The biosensor is satisfactory to the determination of human serum samples in
comparison with the GPO-PAP method.

Keywords Cholesterol biosensor; Cholesterol oxidase; Cholesterol esterase; Hemoglobin; Chitosan
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