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Abstract

A biosensor was prepared with dual cathode electrode and immobilized enzyme membrane. A nylon net was
used for the immobilization of glucose oxidase and alcohol oxidase. The immobilized enzymes were placed
on the surface of the electrode which was prepared with one anode and two cathodes as an oxygen electrode.
The determination of components by the biosensor was based on the consumption of dissolved oxygen. The
optimum condition of this system was 0.1 M potassium phosphate buffer solution, pH 7.5 at 35°C. Glucose

and ethanol in rakju were simultaneously determined by the biosensor.

Comparing with UV-spec-

trophotometer and gas chromatograph for cross checking, there was a good correlation between the biosensor
and the conventional methods. Biosensor with dual cathode electrode required no clarification or pre-
treatments. It was used for simultaneous determination of glucose and ethanol during the fermentation of

takju.
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Fig. 1. Chemical reaction schemes for attaching en-
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Fig. 2. Schematic diagram of apparatus for the de-
termination of various food components by biosensor
with using dual cathode electrode 1. Dual cathode 2.
Anode 3. Electrolyte 4. Electrical cuircuit 5. Computer 6.
Water bath 7. Glucose electrode 8. Ethanol electrode 9.
Stirrer bar 10. Magnetic stirrer 11. Injection septor 12.
Reservoir 13. Teflon membrane 14. Dialysis membrane 15.
Thermistor
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Tabie 1. Ethanol and glucose contents of takju determined by biosensor, spectrophotometry and GC  (Unit : g/100 ml)

Fermentation time Glucose Ethanol
(Day) Biosensor Spectrophotometry Biosensor GC
0 2.940+0.001 2.847+0.003 0.123+0.035 0.078+0.023
2 6.003+0.005 6.605+0.103 0.502 +0.048 0.346 £0.004
4 5.404+0.003 5.534+0.048 3.98440.088 4.002+0.035
6 0.330+ 0.004 0.29210.021 7.672+0.303 6.693+ 0.043
8 0.2301+0.012 0.2424-0.032 8.901 +(1.058 8.368+0.028
10 (0.280+ 0.007 0.298 £0.023 8.442+0.192 8.113+0.027
12 0.490+0.007 0.4914+0.031 7.811+0.194 7.49410.016
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