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ABSTRACT 

Prolonged inflammation and oxidative stress contribute to a plethora of detrimental 

inflammatory and oxidative diseases. Previous studies have proven Rhodomyrtus 

tomentosa leaves are well-known anti-inflammatory and antioxidant agent. The present 

study was conducted to further identify PIC in 95% ethanol extracts of R. tomentosa 

leaves (EtRT) found in Malaysia and assess their cytotoxicity, anti-inflammatory, and 

antioxidant activities in search of a potential dual-effect drug. Identification of PIC in 

EtRT extracts was done by utilizing RP- HPLC and LC-MS procedures. Cytotoxicity 

properties were assessed with the MTT assay while anti-inflammatory properties were 

assessed by NO inhibition assay and the regulation of iNOS protein expression through 

the Western Blotting (WB) assay, both in RAW 264.7 macrophage cells. Preliminary 

antioxidant properties assessment was determined with DPPH radical scavenging 

activity and FRAP assay, further followed with inhibition of intracellular ROS assay in 

RAW 264.7 macrophage cells. During RP-HPLC analysis, PIC in EtRT extracts eluted 

at 4.054 minutes and was confirmed by comparison to its PIC standard peak eluted at 

4.028 minutes. Its existence was confirmed by using LC-MS analysis, comparing the 

eluted peak with the authentic PIC standard. During the MTT assay, the IC50 for EtRT 

extracts was obtained to be 204.70 μg/mL and the samples were not cytotoxic to the 

cells up to 7.813 μg/mL. EtRT extract showed 56.73% at 7 μg/mL whereas in the WB 

assay, EtRT extract at 7 μg/mL at 0.855 μg/mL can reduce iNOS protein expression in 

RAW 264.7 macrophage cells up to 39.69%. During the preliminary antioxidant 

assessment, EtRT extracts at low concentrations dose dependently showed the ability to 

scavenge DPPH radicals and ferric ions. As going deeper into the study, EtRT extracts 

are also able to inhibit up to 30.2% intracellular ROS even at their highest tested 

concentrations that do not cause cytotoxicity. Hence, EtRT extracts have the potency of 

being an anti- inflammatory and antioxidant agent; however, further molecular and in 

vivo studies are needed to prove these findings. 

 

 



v 

ACKNOWLEDGEMENT 

In the name of Allah, the foremost Gracious and therefore the Most Merciful. 

Alhamdulillah, all praise to Him for His given blessing, brawn, potential, and guidance 

in finishing my master’s study within a given lapse of time. I want to grant my heartfelt 

appreciation and keen gratitude to my main supervisor, Dr. Mazura binti Bahari, and 

my Co-supervisor, Dr Hasseri bin Halim for their great support, guidance, and pieces 

of advice together with their relentless encouragement during my research until I can 

finish it. 

Besides that, a million thanks to my beloved father, Ab Keram @ Ab Karem bin Hassan, 

my lovely mother, Badariah binti Jusoh, my dearest husband, Ahmad Sufi bin Mohd 

Ta’at, and the rest of my family members for their endless moral, spiritual and financial 

support throughout the whole semester of completing my study. I also owe a deep sense 

of regard to all my lecturers, particularly to Dr. Roslinah binti Mohamad Hussain for 

guiding me through my methods of study. The knowledge, tips, encouragement, and 

positive comments from them really smoothed the way to complete my study and may 

Allah SWT repay all their kindness. 

I would also like to give a big thank to my postgraduate team, Nor Atiqah binti Jusril, 

Nur Shafinaz binti Salin, and Nurhanani binti Ayub for their help, invigorating spirit 

and support from the beginning of my study until the end. Moreover, this project would 

not be completed and perfect without the presence and assistance of the staffs from 

Jabatan Perhutanan Negeri Melaka (JPNM) and Forest Research Institute Malaysia 

(FRIM). They had provided the most splendid help and accommodation during a trip 

with my teammates to Bukit Batu Putih, Port Dickson to obtain our plant samples, and 

in identifying our plant samples. 

 

JPRIU
Highlight



vi 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS xiii 

LIST OF NOMENCLATURE xv 

CHAPTER ONE INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statements 2 

1.3 Research Objectives 4 

1.3.1 General Objectives 4 

1.3.2 Specific Objectives 4 

1.4 Research Hypothesis 5 

1.4.1 Null Hypothesis 5 

1.4.2 Alternative Hypothesis 5 

1.5 Scope and Limitations of Study 5 

1.6 Significance of Study 6 

CHAPTER TWO LITERATURE REVIEW 7 

2.1 Morphological Characteristics and Distribution of Rhodomyrtus tomentosa 

(Aiton) Hassk Plant 7 

2.2 Nutritional Composition of R. tomentosa Plant 10 

2.3 Traditional Uses of R. tomentosa Plant 12 

2.4 Phytochemicals Composition of R. tomentosa Plant 13 

2.5 Pharmacological Properties Exhibited by R. tomentosa plant 16 



vii 

2.5.1 Anti-inflammatory 16 

2.5.2 Antioxidant 17 

2.5.3 Antibacterial 18 

2.5.4 Anti-tumour 19 

2.5.5 Others 20 

2.6 Reported Extraction Method on R. tomentosa Plant 21 

2.7 Inflammation and Oxidative Stress Leads to Plethora of Detrimental Disease 27 

2.8 The Side Effect of Using Synthetic Anti-inflammatory and Antioxidant Drugs 

to Human 31 

CHAPTER THREE RESEARCH METHODOLOGY 34 

3.1 Materials and Equipment 34 

3.1.1 Chemicals and Reagents 34 

3.1.2 Equipment and Instruments 39 

3.2 Methodology 45 

3.2.1 Sample Collection and Verification 45 

3.2.2 Preparation of Standard EtRT Extracts 46 

3.2.3 Identification of Piceatannol in EtRT Extracts by Gradient Elution 

Reversed Phase-High Performance Liquid Chromatography (RP-HPLC)

 46 

3.2.4 Confirmation of Piceatannol in EtRT Extracts by Liquid 

Chromatography-Mass Spectrometry (LC-MS) 48 

3.2.5 Maintenance of RAW 264.7 Macrophage Cells 49 

3.2.6 Cytotoxicity Assessment of Standardized EtRT Extracts Against RAW 

264.7 Macrophage Cell 50 

3.2.7 Anti-Inflammatory Assessment of EtRT Extracts Against RAW 264.7 

Macrophage Cells 51 

3.2.8 Antioxidant Assessment of EtRT Extracts Against RAW 264.7 

Macrophage Cells 60 

Figure 3.11 FRAP Assay Procedure Flow 65 

CHAPTER FOUR RESULTS 69 

4.1 EtRT Extracts Percent (%) Yield 69 




