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Fig. 5 Cyclic voltammograms of modified electrodes
Inset: cyclic voltammograms of Cyt. ¢/Nano-Au/CHS/GC and
Cyt. ¢/nano-Au/CHS-ANC/GC modified electrodes
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Inset: The relationship between anodic peak currents and

concentration
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THE APPLICATION OF THIOLATED CHITOSAN IN CONSTRUCTION
OF ELECTROCHIMICAL BIOSENSOR

Kai-li Wang, Xiao-guang Song, Wei-tian Gong, Wei-ping Sui, Guo-bao Li
(Key Laboratory of Chemical Sensing & Analysis in Universities of Shandong ,
School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022 )

Abstract A functionalized chitosan derivative named sulfhydryl chitosan ( CHS-NAC) was synthesised from
chitosan ( CHS) and N-acetyl-L-cysteine ( NAC) , with 1-Hydroxybenzotriazole ( HOBt) and 1-ethyl-3-(3-
dimethylamino-propyl) carbodiimide hydrochloride ( EDAC) as condensation agents. The structure of CHS-
NAC was characterized by Fourier transform infrared spectroscopy ( FTIR ), nuclear magnetic resonance
(NMR) and X-ray diffraction (XRD). The content of thiol-group of CHS-NAC was measured to be 4. 311 x
10 ~* mol/g through calibration curve taking use of Ellman’s reagent. A layer of CHS-NAC film was modified
onto the surface of glassy carbon electrodes by dispensing 8 pL. CHS-NAC solution. With the adhesive function
of CHS-NAC modified film, gold nanoparticles and cytochrome ¢ were modified onto the surface of glassy
carbon electrode respectively. The electrochemical behaviors of these different modified electrodes were studied
by cyclic voltammetry and electrochemical impedance spectra. The surface morphology of modified electrodes
was characterized by scanning electron microscope ( SEM ). The influence of scan rate on the cytochrome c
modified electrodes was also studied. Results showed that in low scan rate, electrochemical behavior was
controlled by the surface process. The electrochemical catalytic analysis for hydrogen peroxide was carried out
by using the cytochrome ¢ modified electrode. Results showed that gold nanoparticles and cytochrome ¢ can be
fixed on the surface of glassy carbon electrode very well by CHS-NAC, and gold nanoparticles can effectively
promote electron transfer of cytochrome ¢ and the ability to electrochemically catalyze hydrogen peroxide.
Keywords Ulfhydryl chitosan, Gold-nanoparticle, Modified electrode, Cyclic voltammetry, Cytochrome c,
Hydrogen peroxide



