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ABSTRACT

Bisphenol A (BPA), a compound that is traceable in wastewater and packaging
material can bring detrimental effect to human health when it is consumed. BPA has
been linked to particular diseases related to endocrine system, such as breast cancer
among women and defective reproductive system among men. In this modernised
world, there is limitation of method to detect the presence of the compound in the
environment as the available techniques are usually expensive, cannot be conducted in-
situ, and require experienced technicians to operate effectively. In this study, the
tyrosinase enzyme was employed to identify the presence of the BPA compound and to
degrade the BPA into its monomer because the method of preparation is simple and
relatively cheap compared to other existing techniques used to identify the presence of
BPA in a solution. In this research, only effect of temperature was studied towards the
ability of the immobilised tyrosinase enzyme to degrade the phenolic compound. The
tyrosinase enzyme was immobilised onto magnetic chitosan via simple crosslinking
process with the aid of glutaraldehyde as the crosslinking medium. Other parameters
that influence the enzyme behaviour, like pH, hydrophobicity and electrostatic
interactions, were not investigated due to time constraints and lack of necessary
equipment and assumed to be similar from one set of experiment to another by
maintaining stirring rate, amount of chemicals used in preparation steps. The percentage
of biodegradation of BPA using immobilised tyrosinase enzyme on magnetic chitosan
compound under different temperatures ( T = 20,25,30,35,40°C ) was determined using
spectrophotometry analysis at 465nm of wavelength. Based on the results obtained, the
tyrosinase managed to degrade highest amount of BPA at temperature, T = 20°C.

Keywords — Tyrosinase, magnetite chitosan, enzymes immobilisation, bisphenol A,
temperature
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CHAPTER ONE

INTRODUCTION

1.1 RESEARCH BACKGROUND

People generally know that the Earth is estimated to contain about of 75% water.
Out of this percentage, the amount of water available for consumption is very limited
due to several factors, mostly due to inaccessibility of water (Peavy et. al., 1985). What
if this proportional amount of water is contaminated with hazardous agents that can risk
your health and your comfortability in living very significantly? What if these life
threatening compounds are already inside of the living organisms’ bodies due to using

certain objects to carry out their regular routine?

There are so many adverse effects that can occur if the presence of these harmful
chemicals in the environment is left untreated to an extent of time. Many concerns have
been raised to demand a limitless supply of clean resources and consequently, many
approaches have been vigorously proposed and conducted to minimise the effects of
these toxicants. However, the current technology that can detect these harmful
compounds before any tests can be performed to analyse the most suitable method to
minimise the dangerous chemicals has many limitations. One of the novel applications
to bring the gap between lack of technology to detect water pollutants and the act of

augmenting the water quality closer is the invention of biosensor.

A biosensor is defined as the device that incorporates a bio-receptor and a
transducer components to detect specific compounds and monitor the presence, reaction
activity and concentration of the analytes. The bio-receptor is a biomolecule that binds
the desired and specific chemical substance while the transducer will aid in converting
the recognition event into a measurable signal. In this research, the enzyme that acts as
bio-receptor is the immobilised tyrosinase enzyme, which its ability to degrade phenolic
compounds will be investigated under effect of temperature. Whereas, the target

substrate that will be used for the catalytic reaction is bisphenol A (BPA) compound.





