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ABSTRACT

Exopolysaccharides (EPS) produced by probiotics have generated increasing attention
among researchers due to its beneficial effect as anti-cancer property. However, it has
been hypothesized that different cultivation medium used during probiotic cultivation
resulted in different carbon profiles of exopolysaccharides to leading to anti-cancer
activity. Thus, in this study, rice water was used to cultivate Bifidobacteria
pseudocatenulatum ATCC 27919 and commercial media was used as comparative
medium. The objectives of this study were 1) To determine the cytotoxicity effect
against Caco-2 cell line using EPS cultivated in rice water and aloe vera medium using
MTS assay. 2) To identify the monosaccharide of EPS using thin-layer chromatography
(TLC) cultivated in the selected medium 3) To characterize the structure of EPS using
flourier-transform infrared (FT-IR), nuclear magnetic resonance (NMR) spectroscopy
techniques and CHNS elemental analysis. Gel filtration method was used for EPS
purification. Cytotoxicity experiments showed the percentage of the cell viability of
EPS from rice water medium (52%) remarkably close to EPS from commercial medium
(MRS) (38%) after 40 hrs of treatment. CHNS analysis was carried out to calculate the
composition of carbon, hydrogen, nitrogen, sulphur. NMR analysis was done by
dissolving EPS in D20 and conducted the entire 1D and 2D NMR procedure at 47 “C.
Based on the monomer identifications using TLC, glucose was found to be the main
repeating unit in this compound. FTIR, CHNS, and NMR analysis were proved the
presence of the one monomer. Based on this study, the arrangement of the glucose
repeating unit glycosidic linkage could be a-(1—4) Glcp is the backbone of the
repeating unit, and a-(1—6) glycosidic link makes the branch for this structure. Cell
viability testing performed in both rice water and commercial media did not show a
significant difference (p>0.05) due to the same repeating unit structure for both EPS
samples. Hence, this study manifests that EPS from rice water have the potential to be
used in clone cancer therapy.

iv



ACKNOWLEDGEMENT

The journey of postgraduate studies comes with many challenges; personally, and
academically but overcoming every obstacle and achieving the goal needs an enormous
amount of support from everyone around you. Hence, I would like to take this
opportunity to pay my heartfelt gratitude to all the people who made this challenging
journey a comfortable one. Firstly, I would like to pay my sincere gratitude to Universiti
Teknologi MARA and the Faculty of Applied Science for providing me with an
excellent opportunity to embark on my studies.

This thesis would not be possible without the guidance of Assoc prof DR. Khalilah Abd
Khalil. As a supervisor and a mentor, she always supported me and provided all the
necessary knowledge to carry out my research with ease. Every time I meet her, she
greets me with a smile and checks how [ am doing before starting any discussion about
my studies. She was one of the kindest people I have known in my entire life. Her
support and encouragement as the main supervisor made me overcome every obstacle
in my research and personal life. I would like to pay my utmost gratitude for believing
in me and my academic skills without any doubt.

I would also like to pay my sincere gratitude to DR. Fatimah Salim for guiding me as a
co-supervisor through my master’s journey. During all my meetings with her, she
always encouraged me to finish my thesis as soon as possible. She also made me attend
several seminars and workshops to sharpen my knowledge. I will always be grateful for
all the experience and support she has provided me.

I would like to thank all lab assistances for allowing me to use their Laboratory for my
research works without any hesitation. They also dedicated their time to guide me
throughout my studies. Further, I would like to pay my gratitude to the academic,
administrative and office staff at the Faculty of Applied Science, UiTM for their kind
concern and support towards me. Moreover, [ would like to thank my friends Mohamed
Hashaan and Jeeventh Kubenthiran for all the support and encouragement that they
provided me during these past two years in Malaysia. I would also like to pay my
gratitude to all my friends back in my home country for all their support and
encouragement towards me.

Finally, this thesis is dedicated to the loving memory of my very dear late father
Angamuththu Jeganathan, and no words could describe the sacrifices and support that
my loving Mother Mrs Valliammai Jeganathan, provided throughout my life. I would
not be in this position without their encouragement and for believing in me more than
anyone in this world. I would like to dedicate this and all my future success to my
family.



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF EQUATIONS

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
LIST OF NOMENCLATURE

CHAPTER ONE INTRODUCTION

1.1
1.2
1.3
1.4
1.5

Research Background
Problem Statement
Objectives

Significance of the Study
Scope of the studies

CHAPTER TWO LITERATURE REVIEW

2.1
2.2

23

24

2.5
2.6

Introduction

Microbial origin of the exopolysaccharides and their physiological roles

Inroduction of colon cancer

Overview of Ca ncer co li-2 (Caco-2) cell line
2.4.1 Origin

2.4.2 Mechanisms and Properties
Extraction methods of exopolysaccharide
Applications of exopolysaccharides (EPS)

V1

Page

ii
iii

iv

vi

xii
xiii
Xvi

xvii

xviii

12
13
13
13
15
16



