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ABSTRACT

Tacca integrifolia or locally known as janggut Adam is a wild plant species which often
used to treat gastric ulcer, hypertension, antiproliferative, haemorrhoids, heart failure
and kidney disease. Since its geographical distribution is limited, with its poor
germination and short-term seed viability it has raised the issues of short supply and
high demand of this plant. Therefore, this study was aimed to develop an in vitro
propagation system for 7. integrifolia from in vitro seedlings to produce secondary
metabolites with anti-proliferative properties. T. integrifolia was previously identified
as a potent antiproliferative resource, but scientific information of the metabolomic and
pathway study on in vitro plant culture of 7. integrifolia is still inadequate and limited
to wild plant. Murashige and Skoog (MS) basal medium were used for the growth of
seedlings, whilst shoots from the in vitro germinated seedlings were excised and
cultured on MS medium containing different PGRs. The optimum numbers of roots,
shoots and callus were observed, measured, and analysed statistically after 12 weeks.
The metabolites produced from an optimum iz vitro culture treatments and wild plant
group were profiled using LC/MS Q-TOF. Phytochemical screening, antioxidant
activity, cytotoxic tests and metabolites profiling of the respective extracts were carried
out in this study. The antiproliferative effects of the crude methanolic extracts of 11 in
vitro and wild plant of T. integrifolia were tested for cytotoxic activity against HepG2
cancer cell lines and Chang normal cell lines. The secondary metabolites from plants
were extracted using methanol and analysed using LC/MS Q-TOF platform. Principal
Component Analysis (PCA), Partial Least Squares Discriminant Analysis (PLS-DA)
and Hierarchical Clustering Analysis (HCA) were used to determine differentially
expressed metabolites from 7. integrifolia in vitro culture and wild plant groups. T.
integrifolia were successfully grown using tissue culture techniques. Phytochemical
screening confirmed the presence of tannins, triterpenoids, flavonoids, saponins,
anthraquinone glycosides, phenols and steroids in the extract of 7. integrifolia in vitro
plantlet and wild plant extracts. 7. integrifolia was rich in high levels of total phenolic
and terpenoid compounds. The secondary metabolites profiled include Taccalonolide
A, Taccalonolide AA, Betulinic acid, Chlorogenic acid, Dioscin, Diosgenin and
Withanolides. These metabolites have been reported to possess several biological
activities including antiproliferative activity. The in vitro root extract significantly
showed the highest selectivity for its cytotoxic effects in HepG2 compared to normal
Chang cell lines. Linoleic acid metabolism was the most prominently perturbated
pathway determined in the in vitro root extracts of T. integrifolia with the highest
selectivity index towards HepG?2 cells. This study has successfully grown T. integrifolia
using an in vitro plant culture green technology to produce valuable source of active
metabolites with novel selective anti-proliferative properties towards HepG2 cell lines.
The findings may suggest that manipulating linoleic acid metabolism of 7. integrifolia
would allow production of secondary metabolites with selective anti-proliferative
activities. Thus, allows the manipulation of the metabolism pathways for production of
desired secondary metabolites.

v



ACKNOWLEDGEMENT

_ o

PAEN NG| (NS

First and foremost, praises and thanks to Allah S.W.T., the Almighty, for His showers
of blessings throughout the course of my PhD, and for providing me with the ability
and perseverance that were needed to complete this thesis.

This unforgettable journey is definitely not an individual experience; rather it involves
these wonderful people whom I would like to sincerely convey my gratitude. I would
like to express my utmost gratitude to my principal supervisor, Prof. Dato’ Dr. Mohd
Zaki Salleh, co supervisor Prof. Dr. Teh Lay Kek and Prof. Dr. Asmah Awal whom
inspired me during ongoing project with their inexhaustible ideas, wisdom, enthusiasm,
patience and motivation. They have been a great source of inspiration and the guiding
light for all my endeavours.

It was a great privilege and honour to have an opportunity to be under their supervision.
My deepest appreciation for providing necessary facilities and resources for the
successful completion of my work. Their immense support, insightful comments and
generous advice have helped me at various stages of my research.

I would also like to take this opportunity to sincerely acknowledge my fellow lab mates
in Integrative Pharmacogenomics Institute (iIPROMISE) and Faculty of Plantation and
Agrotechnology (FPA), UiTM for their kindness and fruitful discussions.

I am extremely grateful to my parents who has been the pillar of my life. Their endless
love and constant prayers are priceless. I would not have reached this stage in my life
without their blessings and encouragement. My loving family has been a great source
of strength and motivation for me to accomplish my PhD.

Finally, I would like to extend my sincere appreciation to those who have knowingly or
unknowingly, directly or indirectly helped me throughout the years that lead to the
successful completion of this Doctoral research.

Finally, Alhamdulillah.
Pathimah @ Fatimah binti Abdol Latif
UiTM Puncak Alam, Selangor.

March 2022



TABLE OF CONTENT

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION
ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENT

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
LIST OF NOMENCLATURE

CHAPTER ONE INTRODUCTION
1.1 Introduction

1.2 Problem Statement

1.3 Objectives of the Study

CHAPTER TWO LITERATURE REVIEW

2.1 General Descriptions

2.2 Botany and Morphology of T integrifolia Ker Gawl

2.3 Traditional Uses

2.4  Plant Cell Culture in Bioengineering of Plant Metabolites
2.4.1 Micropropagation of Dioscoreaceae/ Tacca sp.
2.4.2 Plant Tissue Culture Media and Plant Growth Regulators

2.5  Metabolites Profiling

2.6 Phytochemistry and Biological Activities
2.6.1 Antiproliferative Metabolites

2.7 Metabolomics Approaches in Drugs Discovery

vi

Page

ii
iii

iv

vi

xiii
xvi
xvii
xviii

XX

12
14
17
18
22
23
25
28





