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Construction of Biosensor using Electrochemical Reaction of Nitrate
Reductase, Nitrite Oxidase and Ammonium Oxidase Isolated from
Nitrate Reducer, Nitrite Oxidizer and Ammonium Oxidizer
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The nitrate reductase, nitrite oxidase and ammonium oxidase, respectively, co-immobilized on electrode with
binder, neutral red and graphite powder was electrochemically reactive with nitrate, nitrite or ammonium. In
cyclovoltammetry, current production from electrochemical reaction of nitrate, nitrite and ammonium ion was
proportional to concentration of nitrate, nitrite and ammonium ion, respectively. In functional test of biosensor
made from graphite powder, enzyme, binder and electron mediator, current production or current consumption
was proportional to concentration of nitrate, nitrite and ammonia
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Fig. 1. Cyclic voltammogram of nitrate reductase on
glassy carbon working electrode. Pt was used as
counter electrode and Ag/AgCl was used as
reference electrode. The current of cyclic voltm-
mogram was immediately increased whenever the
nitrite was added to the electrochemical reactor,
which means nitrate can be reduced to nitrite by
nitrate reductase. The reduction peak is higher
than oxidation peak.
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Fig. 4. Typical responses of the biosesnor composed with
nitrite reductase to nitrite ion. Measurements were
performed at room temperature in 50 mM Tris-HCl
buffer (pH 7.2) with nitrate ion. Whenever addition
of nitrate to the enzyme-electrode connected to
ampere metet; the current was increased. The test
was repeated six times. [A] showed the regressional
mean value and [B] showed real value.

NH4 BIN
L L

0+

Current,uA

T T T T
+0.2 o] -0.2 -0.4 -0.6 -0.8 -1.0 -1.2

Potential , \V

Fig. 5. Cyclic voltammogram of ammonium oxidase on
glassy carbon working electrode. Pt was used as
counter electrode and Ag/AgCl was used as
reference electrode. The current of cyclic voltm-
mogram was immediately decreased whenever the
ammonium was added to the electrochemical
reactor, which means nitrite can be oxidized to
nitrate by ammonium oxidase. The oxidation and
reduction peaks height are similar each other.
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Fig. 6. Typical responses of the biosesnor composed with
nitrite reductase to ammonium ion. Measurements
were performed at room temperature in 50 mM
Tris-HCl buffer (pH 7.2) with nitrate ion. Whenever
addition of nitrate to the enzyme- electrode
connected to ampere meter, the current was
increased. The test was repeated six times. [A]
showed the regressional mean value and [B]
showed real value.
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