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Abstract

In this research, development of biosensor for the determination of mercury and
carbofuran based on flow injection analysis (FIA) was studied. The research was
divided into two parts. The first one was about the development of biosensor for the
determination of mercury and the second one was about the biosensor for the

determination of carbofuran based on flow injection analysis.

Part | about indirect determination of mercury ion studied and utilized by
immobilization of glucose oxidase was investigated. The physicochemical
immobilization of glucose oxidase (GOx) with 5% w/w manganese oxide as mediator
with suitable carbon paste on electrochemical cell based on FIA was reported.
Measurements were performed by electrochemically monitoring of electro active
substance from the catalytic activity of the enzyme. Optimizations of experiment
parameters were investigated in terms of flow rate, voltage, incubation time of
enzyme inhibition, working range, precision, sensitivity, limit of detection and
quantification, respectively. The results of the biosensor based on FIA revealed
optimum conditions with flow rate at 2 mL.minfl, voltage of +0.46 V versus Ag/AgCl
and incubation time at 6 min. Two types of working ranges response with Hg of
biosensor were obtained showing dynamic relation to mercury ion at 0.5 - 73.5 mg/L
with y = 2.68 In (x) + 12.52 and R = 0.984, and the linear range to mercury ion of 7.5
- 315 mg/L withy = 0.90x + 11.51 and ¢ = 0.906. and 7.5 - 31.5 mg/L with y = 0.20x
1 1625 and r = 0.998. Moreover, the biosensor showed the sensitivity of - 0.0106
and 0.20 %lInhibition L.mgf1 with precision of 2.30 %RSD and the limit of detection

and quantification of 0.14 and 0.50 mg/L of mercury ion, respectively.

Part Il of amperometric biosensor for the determination of carbofuran based on flow
injection analysis was developed. Indirect determination of carbofuran could be
studied by inhibition and utilized by physical immobilization of enzyme alkaline
phosphatase with suitably carbon paste on electrochemical cell. Measurements were
performed by electrochemically monitoring the inhibition of the catalytic activity of
enzymes. Electrochemical characterization and optimization of experiment

parameters were investigcated in terms of flow rate, voltage, incubation time of
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enzyme inhibition, linear range, precision, sensitivity and detection limit. The results
of the biosensor showed optimum conditions with flow rate at 2.0 mL/min and
voltage at +0.75 V, 8 minutes of incubation time. Moreover, the biosensor obtained
the linear range of 10 - 30 pg/L with linear equation of y = 1.69x + 1.44 and linear
regression of ¢ = 0.991 with showing sensitivity 1.69 %Inhibition.pg.L_1, precision of

biosensor at 2.80 % RSD with detection limit of 8 ug/L carbofuran.



