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' Gas chromatography (GC)

? Gas chromatography—mass spectrometry (GC-MS)
? Liquid chromatography

* Liquid chromatography-mass spectrometry (LC-MS)
> High performance liquid chromatography (HPLC)
® Colorimetry

7 Refractometry

¥ Hydrometry

? Capillary electrophoresis

' Raman spectrometry

" 'Infrared spectroscopy

2 hear-infrared (NIR) spectroscopy

 Alcohol oxidase (AOX)

'* Alcohol dehydrogenase (ADH)

' Nicotinamide adenine dinucleotide (NAD)

' Pyrroloquinoline quinine (PQQ)
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'® Field emission scanning electron microscope (FESEM)
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SEM HV: 2.0 kV MIRA3 TESCAN

WD: 4.08 mm I

View field: 2.77 pm Det: InBeam SE 500 nm
SEM MAG: 75.0 kx  Date(midiy): 012115 RMRC
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Fabrication of Ethanol Detection Electrochemical Biosensor
Using Modified Platinum Electrode

S. Khaleghpanah', M. Rahimnejad'*, A. Farahbakhsh®, R. Zokhtareh'

1 Department of Biotechnology, Faculty of Chemical Engineering, Babol Noshirvani University of Technology, Babol

2 Faculty of Chemical Engineering, Islamic Azad university, Quchan

Abstract: In this research, alcohol oxidase was immobilized at platinum electrode surface using chitosan to
design an accurate and sensitive electrochemical biosensor for detection and measurement of ethanol in liquid
phase. Amperometric studies were carried out in 0.1 M phosphate buffer solution containing ethanol. According
to the obtained results, the optimal conditions for biosensor operation were acquired at the temperature of 35 °C
and pH 8. In order to improve the biosensor performance, gold nanoparticles were used in its construction and
the comparison of obtained results from designed biosensor before and after adding these nanoparticles showed
four-fold enhancement in current intensity produced by ethanol oxidation. The linear range of the gold
nanoparticles modified biosensor, its Michaelis-Menten constant value, and its sensitivity were calculated to be
0.016-2.66 mM, 1 mM, and 2 pA/ mM cm’ respectively.

Keywords: Electrochemical biosensor, Ethanol, Alcohol oxidase, Platinum electrode, Gold nanoparticles
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