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Disposable Electrochemical Immunosensors for the Detection of Herbicide

Seung-Cheol Chang*

Abstract

A disposable electrochemical immunosensor system has been developed for the detection of herbicide in aqueous samples.

Disposable screen printed carbon electrodes(SPCE) were used as basic electrodes and an enzyme, horseradish peroxidase (HRP),

and anti-herbicide antibodies was immobilised on to the working electrode of SPCE by using avidin-biotin coupling reactions. An

herbicide-glucose oxidase conjugates have been used for the competitive immunoreaction with sample herbicides. The enzymatic

reaction between the conjugated glucose oxidase and glucose added generates hydrogen peroxide, which was reduced by the

peroxidase immobilised. The latter process caused an electrical current change, due to direct re-reduction of peroxidase by a direct

electron transfer mechanism, which was measured to determine the herbicides in the sample. The optimal operational condition was
found to be: 20 xgl-1 deglycosylated avidin loading to the working electrode and working potential +50 mV vs. Ag/AgCl. The total
assay time was 15 min after sample addition. The detection limits for herbicides, atrazine and simazine, were found to be 3 ppb and

10 ppb, respectively.
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Fig. 1. Schematic diagram of ddisposable electrochemical
immunosensors for the detection of herbicide.
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Fig. 2. HRP-SPCE response to hydrogen peroxide when modified
with either streptavidin or deglycosylated avidin.
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Fig. 3. Specific binding curve of the modified anti-herbicide antibody
with pesticide glucose oxidase conjugate (A) and
amperometric responses of the immunosensors to atrazine (B).
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Fig. 5. Calibration curves for electrochemical atrazine measurement.
Each point represents the mean value of 5 measurements and
the error bars represent one standard deviation. Inlet: A
calibration curve with Log function.
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Fig. 6. Calibration curves for electrochemical simazine
measurement. Each point represents the mean value of 5
measurements and the error bars represent one standard
deviation. Inlet: A calibration curve with Log function.
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