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A Study on Glucose Sensing Measured by Catalyst Containing Multiple
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Abstract >> In this study, we propose a catalyst structure including enzyme and metal nano rod for glucose sensing.
In the catalyst structure, glucose oxidase (GOx) and gold nano rod (GNR) are alternatingly immobilized on the
surface of carbon nanotube (CNT), while poly(ethyleneimine) (PEI) is inserted in between the GOx and GNR
to fortify their bonding and give them opposite polarization ([GOx/GNR],PEI/CNT). To investigate the impact
of [GOx/GNR],PEI/CNT on glucose sensing, some electrochemical measurements are carried out. Initially, their
optimal layer is determined by using cyclic voltammogram and as a result of that, it is proved that [GOx/GNR/
PEI]/CNT is the best layer. Its glucose sensitivity is 13.315 WAmM 'cm”. When it comes to the redox reaction
mechanism of flavin adenine dinucleotide (FAD) within [GOXx/GNR/PEI],/CNT, (i) oxygen plays a mediator role
in moving electrons and protons generated by glucose oxidation reaction to those for the reduction reaction of
FAD and (ii) glucose does not affect the redox reaction of FAD. It is also recognized that the [GOx/GNR/PEI];/CNT
is limited to the surface reaction and the reaction is quasi-reversible.
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Fig. 1 TEM image of [GOX/GNR};PE/CNT
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Fig. 2 Cyclo voltammograms of [GOx/GNR],PEI/CNT (n =

1~4) layers. Scan rate for these CV tests was 50mV/s,
while PBS (pH 7.4) was used as electrolyte with N2 purge
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Fig. 3 Cyclo voltammogram of [GOx/GNR].PEI/CNT layer.
Scan rate for these CV tests was ranged from 10 to
100mV/s, while PBS (pH 7.4) was used as electrolyte with
N2 purge
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Fig. 4 Cyclo voltammogram of [GOx/GNR].PEI/CNT layer
with provision of glucose. Concentrations of glucose supplied
were ranged from 0 to 2.0 mM, while PBS (pH 7.4) was
used as electrolyte with air saturated state. Scan rate for
these CV tests was 50mV/s
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Fig. 5 A relationship between glucose concentration and
difference in peak current density
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