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ABSTRACT

Vitex rotundifolia L. is a plant belonging to Lamiaceae family consists of 270 species
including tree and shrubs. It has been described as a deciduous woody vine plant that
grows horizontally in sand dunes, beaches and rocky shoreline. This plant is mainly
distributed in the tropical and sub-tropical region and a few species found in the
temperate region including China, Taiwan, South Japan, Malaysia, India, Sri Lanka,
Mauritius, Australia, Pacific Island and Hawaii. The fruit of this plant has been
traditionally used for headaches, colds, migraine, eye pain, night blindness, myalgia
and neuralgia. The leaves have also been taken orally for treating headache, traumatic
injury and rheumatalgia. Phytochemical study of leaves and stems of V. rotundifolia
has successfully isolated nine compounds including flavonoids and lignans. All
compounds were isolated using conventional chromatography techniques using
vacuum liquid chromatography (VLC) and purification using open column
chromatography, radial chromatography and preparative thin layer chromatography.
Those components were characterized using 1D and 2D NMR, UV, FT-IR and as well
as comparison with the literature data. The chemical compound of flavonoids isolated
are apigenin, artemetin, casticin, luteolin, ayanin, and chrysosplenol D as well as
lignans; 6-hydroxy-4-(4’-hydroxy-3’-methoxyphenyl)-3-hydroxymethyl-7-methoxy-
3,4-dihydro-2- naphthaldehyde, 7-hydroxy-4-(3’,4’-dimethoxyphenyl)-3
hydroxymethyl-8-methoxy-3,4-dihydro-2-naphthaldehyde and 6-hydroxy-4-
(4’hydroxy-3 methoxyphenyl)-3 hydroxymethyl-5-methoxy-3,4-dihydro-2
naphthaldehyde (Vitedoin A). These lignans were isolated from V. rotundifolia for the
first time. Major isolated compounds were tested on three anti-inflammatory
enzymatic assays, which are lipoxygenase inhibitory assay (LOX), xanthine oxidase
inhibitory assay (XO) and hyaluronidase inhibitory assay. The crude extracts were
tested for screening purpose. Luteolin was found to demonstrate good lipoxygenase
(LOX) and xanthine oxidase (XO) inhibitory activities with 1Cso values of 3.99 uM
and 3.00 pM, respectively. Apigenin showed good inhibitory activity on
hyaluronidase enzyme.



ACKNOWLEDGMENT

In the name of ALLAH, the Most Precious and the Most Merciful

All Praise to Allah Almighty, All-compassionate and All-Merciful for giving me
strength, guidance, patience and opportunity to complete this study.

First of all, | would like to express my deepest gratitude to my supervisor, Professor
Dr. Nor Hadiani Binti Ismail for her continuous guidance and support.

| would like to thank the following people who gave their unconditional support, to
Natural Product Group; Professor Dr. Rohaya, Associate Professor Dr. Norizan, Pn
Faridahanim, Dr. Che Puteh, Dr. Fatimah, Pn. Asmah Alias, Dr. Nurunajah, Dr. Nik
Khairunissa’, Dr. Wan Zuraida, Hakimah, Syaza Husna, Nurul Haslini, Edayah and
not forgetting Synthesis Group’s postgraduate students, Shulehaf, Aimi, Sharifah
Hidayah, Huda, Wani and Ain.

A special thanks to Dr. Fadzureena Jamaludin and her researchers Cik Aisyah and Cik
Hani Rahayu Bani from Biology Laboratory at Forest Research Institure Malaysia
(FRIM), Kepong Selangor during the biological assays work were performed.

I would also like to thank to my beloved mother (D Yy late father
Allahyarham Hj. Sulaiman Sidik and my beloved siblings for conditionally and
unconditionally support. Finally, 1 would like to thank my husband, Mohd Faisal
Iskandar bin Sukhairi and my son, Muhammad Fayyadh Irsyad for their patience,
support and prayers.


JPRIU
Highlight


TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION
1.1 Research Background

1.2 Significant of Study

1.3 Problem Statement

1.4 Objectives of Study

1.5 Scope and Limitation

CHAPTER TWO: LITERATURE REVIEW
2.1 Family Verbenaceae and Lamiaceae
2.2 Genus Vitex
2.2.1 Traditional Medicinal Uses of Vitex Species
2.2.2 Chemistry of Vitex Species
2.2.3 Biological Activity of Vitex Species
2.3 Vitex rotundifolia
2.3.1 Morphology
2.3.2 Chemistry of Vitex rotundifolia
2.3.3 Biological Activity of Vitex rotundifolia

2.4 Inflammation

Vi

Page

Xviii
XixX

XX

W W wWw N P

o o1 o~ B~

13
17
17
19
22
26



CHAPTER THREE: RESEARCH METHODOLOGY 30

3.1 General Procedures and Instrumentation 30
3.1.1 Detection Reagents 30
3.1.2 Chromatography 30
3.1.3 Spectroscopy 31

3.2 Plant Material and Extraction 31

3.3 Isolation and Purification Procedures 32

3.4 Anti-inflammatory Assays 36
3.4.1 Xanthine Oxidase Inhibitory Assay 36
3.4.2 Lipoxygenase Inhibitory Assay 36
3.4.3 Hyaluronidase Inhibitory Assay 37

3.5 Physical and Spectroscopic Data 38

CHAPTER FOUR: RESULTS AND DISCUSSION 42

4.1 Structural Elucidation of Isolated Flavonoids 42
4.1.1 Artemetin (2) 42
4.1.2 Casticin (3) 55
4.1.3 Luteolin (4) 67
4.1.4 Ayanin (103) 75
4.1.5 Apigenin (1) 87
4.1.6 Chrysosplenol D (76) 96

4.2 Structural Elucidation of Isolated Lignans

4.2.1 6-hydroxy-4-(4’-hydroxy-3’-methoxyphenyl)-3-hydroxymethyl-7-

methoxy-3, 4-dihydro-2-napthaldehyde (33) 102
4.2.2 6-hydroxy-4-(3’, 4’-dimethoxyphenyl)-3 hydroxymethyl-5-methoxy-3,4-
dihydro-2-napthaldehyde (104) 121
4.2.3 6-hydroxy-4-(4’hydroxy-3 methoxyphenyl)-3 hydroxymethyl-5-methoxy-
3, 4-dihydro-2 napthaldehyde (Viteodin A) (31) 140
4.3 Enzymatic Inhibitory Activity 159
4.3.1 Xanthine Oxidase Inhibitory Activity 159
4.3.2 Lipoxygenase Assay Inhibitory Activity 161
4.3.3 Hyaluronidase Inhibitory Activity 163

CHAPTER FIVE: CONCLUSION 166

Vil





