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ABSTRACT

This research aims to develop a simple amperometric detection system using
three electrodes for quantitative assay of horseradish peroxidase (HRP) which is
commonly used as a label in immunoassay and as a reagent for quantitative analysis
of H,0,. The studies utilized 3,3’,5,5’-tetramethylbenzidine (TMB) as substrate.
Electrochemical signal directly related to concentrations of HRP and H,O,. The low
cost commercial pencil lead was employed as a working electrode (WE) while Pt wire
and Ag/AgCl were auxiliary electrode (AE) and reference electrode (RE),
respectively. Various parameters that affect the analysis such as the size of pencil lead,
brands and grades of pencil lead and numbers of pencil lead to make a bundle of
working electrode were studied to select for the most suitable pencil lead working
electrode. A calibration curve for HRP was constructed in DI water in the range of 0-
50 pg/L (R*=0.991) with detection limit of 1.8 pg/L.

The proposed system was applied to determine some biomolecules such as

cancer biomarkers (i.e., chondroitin sulfate (CS), hyaluronan (HA) and sialic acid



(SA)) and oxidative stress biomarker (i.e., hydrogen peroxide (H,0,)). Assay
procedures of cancer biomarkers were based on bio/immunoassay with enzyme HRP
label. Biomolecules that specifically recognize analytes of interest were immobilized
onto the pencil lead working electrode. Different immobilization methods including
physical adsorption, acidity modification, chitosan modification, glutaraldehyde
modification were tried. It was found that bovine submaxillary mucin (BSM) used for
the assay of sialoglycoconjugate (SA) could be adsorbed onto the pencil lead working
electrode with a simple physical adsorption method. Therefore, sialoglycoconjugate
was selected as a model cancer biomarker. Competitive enzyme linked
immunosorbent assay (ELISA) was conducted based on the competition between
immobilized BSM and SA (or BSM standard) in solution to bind with a limited
amount of biotinylated lectin. Upon separation of the unbound reagents, anti-biotin
antibody conjugated with HRP, and substrate TMB were introduced. A dose response
curve for sialoglycoconjugate was obtained in the range of 1-10” ng/mL. In addition,
assay procedure of oxidative stress biomarker (H>O;) based on an immobilized HRP
electrode was carried out. A linear calibration graph was obtained in the range of 0-1
mM (R*=0.981) H,0,. Application of the system for quantitative analysis of H,O, in
urine was attempted to evaluate for possibility and limitation of using the system with

real samples.
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