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Development of Electro-Biosensor for the Residual Pesticides using Organic Carbon and

Cobalt Phthalocyanine
Younghun Yu, Hyungjun Cho,

on-Pyo Park' and Hae-Nam Hyun'(Department of Physics, Cheju Ntional

University, Ara-dong, Jeju 690-756, Korea, 'School of Bioscience and Industry, Cheju National University, Ara-dong,

Jeju 690-756, Korea)

We have developed the bio-electrode measuring the variance of the amount of acetylcholine affected by
residual pesticide. The working electrode of the biosensor was made by combination of cobalt phthalocyanine
and carbon organic compounds. The biosensors were constructed by screen-printing method. The principle
of working electrode is similar to thiocholine sensor. We have fabricated the biosensor using standard
screen printing method. Generally, the biosensor made by printing method formed thick-film biosensor.
When the electrodes were made by electrochemical cells, the generation of cument by the addition of
enzyme substrate was inhibited by standard solufions of organo-phosphate pesticides. The detection limit of
biosensor is about 0.5 /g/L for carbofuran. We could improve the responsibility of the sensor by controlling
the cobalt phthalocyanine and thiocholine concentration ratio. Also we have tested the EPN and chlorpyrifos
and found that the biosensor is applicable to fast determination of residual pesticides.
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Fig. 1. Principles of measurement of AChE activity. (a)
choline sensor, (b} thiocholine sensor,
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Fig. 2. Schematic diagram of the sensor and screen
printed sensor array. RE: reference electrode, CE: counter
electrode, WE: working electrode. (a) design of sensor,
(b) screen printed sensor array.
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Fig. 3. Response of three electrodes containing three dif-
ferent CoPh to organic carbon.
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Fig. 4. (a) cyclic voltammogram of biosensor containing
7% CoPh, (b) sensor output as a function thiocholine
concentration.
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Fig. 5. Sensor outputs as a function of AChE drop numbers,
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Fig, 6. Sensor response with different pesticides. (a) sensor output as a function carbofuran concentration with different
working electrode. @: 15 unit/ mg ATChE working electrode, Ml: 9 unit/ mg ATChE working electrode, (b) sensor output
with different EPN concentration, (¢) sensor output with different chlorpyrifos concentration.
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Fig. 7. Sensor sensitivity of carbofuran concentration.
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