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ABSTRACT  

 
 
 
 
The chemical constituents and bioactivities of the stem barks and leaves of 

Bauhinia rufescens and the stem barks of Ficus platyphylla have been studied. 
Extraction of the plant materials using Soxhlet method with petroleum ether, ethyl 
acetate, and methanol afforded nine crude extracts. Fractionation and purification of 
the ethyl acetate and methanol extracts of stem bark of B. rufescens yielded two new 
compounds identified as 4-(2′-hydroxyphenethyl)-5-methoxy-2-methylphenol and 
bauhiniside. Compounds identified as 6-methoxy-7-methyl-8-hydroxydibenz 
[b,f]oxepin, α-amyrin acetate, β-sitosterol 3-O-β-D-xylopyranoside, menisdaurin, 
sequoyitol, 6-hydroxy-7,7a-dihydrobenzofuran-2(6H)-one, glyceryl trilinoleate, 
linoleic acid, stigmasterol and β-sitosterol were also isolated from the stem barks. 
The leaves extract yielded glyceryl trilinoleate, sequoyitol and bauhiniside. F. 
platyphylla yielded two new phenolic compounds from its methanolic extract which 
was identified as ficuside A and ficuside B. In addition, hordenine was isolated via 
alkaloid extraction, and also 3,4-dihydroxybenzoic acid anhydride, epicatechin, 
lupeol, lupeol acetate and α-amyrin acetate were identified from F. platyphylla. 
Bioactivities including antioxidant, antimicrobial, inhibitory studies on the brine 
shrimp larvae, tyrosinase, acetylcholinesterase and cyclooxygenase-2 were 
investigated. Among the nine crude extracts from the two plants, the methanol 
extract from the stem barks of B. rufescens showed a strong DPPH radical 
scavenging activity (14.31 µg/mL), and similar extract from F. platyphylla showed 
higher total phenolic content (719.58 µg GAE/mg), while the methanol extract from 
the leaves of B. rufescens showed the highest antioxidant value based on β-carotene 
bleaching assay (78.75%). The antimicrobial activity revealed the methanol extract 
from F. platyphylla was active against Gram-positive bacteria, Staphylococcus 
aureus (113 µg/mL) and a fungus, Aspergillus niger (56 µg/mL). Meanwhile, 
toxicity study indicated that, ethyl acetate from the leaves of B. rufescens was toxic 
against brine shrimp larvae (LC50 0.06 mg/mL). The methanol extract from F. 
platyphylla was found active against tyrosinase enzyme (49.2%). Evaluation of 
acetylcholinesterase inhibition using the microplate and bioautographic assays 
showed the methanol extract from F. platyphylla inhibited the enzyme activity with 
percent inhibition of 44.7% (LD 30.0 µg). In addition, among the isolated 
compounds, oxepin from the stem barks of B. rufescens was found to be active 
against Staphylococcus aureus (113 µg/mL) and lupeol acetate from F. platyphylla 
was found active against Candida glabrata (56 µg/mL). It was also found that, 
hordenine inhibited acetylcholinesterase activity at 58.6% (LD 33.0 µg). Lupeol and 
3,4-dihydroxybenzoic acid anhydride from F. platyphylla showed the highest 
inhibitory activity against tyrosinase (67.7%) and COX-2 (IC50 0.15 µM) enzymes, 
respectively. 

  



vi 
 

 

ABSTRAK  

 
 
 
 

Komponen kimia dan bioaktiviti terhadap kulit batang dan daun Bauhinia 
rufescens serta kulit batang Ficus platyphylla telah dikaji. Pengekstrakan tumbuhan 
menggunakan Soxhlet dengan petroleum eter, etil asetat dan metanol telah 
menghasilkan sembilan ekstrak mentah. Pengasingan dan penulenan ekstrak mentah 
etil asetat dan metanol daripada kulit batang B. rufescens berjaya menghasilkan dua 
sebatian baru yang dikenalpasti sebagai 4-(2′-hidroksifenetil)-5-metoksi-2-metilfenol 
dan bauhinisida. Sebatian dikenalpasti sebagai 6-metoksi-7-metil-8-
hidroksidibenz[b,f]oksepin, α-amirin asetat, β-sitosterol 3-O-β-D-xilopiranosida, 
menisdaurin, sekuoyitol, 6-hidroksi-7,7a-dihidrobenzofuran-2(6H)-on, gliseril 
trilinoleat, asid linoleik, stigmasterol dan β-sitosterol turut diasingkan daripada kulit 
batang. Ekstrak daun menghasilkan gliseril trilinoleat, sekuoyitol dan bauhinisida. F. 
platyphylla menghasilkan dua sebatian fenolik baru daripada ekstrak metanol dan 
dikenalpasti sebagai fikusida A dan fikusida B. Di samping itu, hordenin diasingkan 
melalui pengekstrakan alkaloid dan 3,4-dihidroksibenzoik asid anhidrida, epikatekin, 
lupeol, lupeol asetat dan α-amyrin asetat juga dikenalpasti daripada F. platyphylla. 
Bioaktiviti termasuk antioksidan, antimikrob, kajian perencatan ke atas larva udang 
air masin, tirosinase, asetilkolinesterase dan siklooksigenase-2 turut dikaji. Antara 
sembilan ekstrak mentah daripada dua tumbuhan, ekstrak metanol daripada kulit 
batang B. rufescens menunjukkan aktiviti perencatan radikal yang tinggi (14.31 
µg/mL) dan ekstrak yang sama daripada F. platyphylla menunjukkan kandungan 
fenolik keseluruhan yang lebih tinggi (719.58 µg GAE/mg). Ekstrak metanol 
daripada daun B. rufescens menunjukkan nilai antioksidan tertinggi berdasarkan 
aktiviti pelunturan β-karotena (78.75%). Aktiviti antimikrob menunjukkan ekstrak 
metanol daripada F. platyphylla adalah aktif terhadap bakteria Gram-positif, 
Staphylococcus aureus (113 µg/mL) dan kulat Aspergillus niger (56 µg/mL). 
Sementara itu, kajian ketoksikan menunjukkan etil asetat daripada daun B. rufescens 
adalah toksik terhadap larva udang air masin (LC50 0.06 mg/mL). Ekstrak metanol 
daripada F. platyphylla didapati aktif terhadap enzim tirosinase (49.2%). Penilaian 
perencatan asetilkolinesterase menggunakan plat mikro dan bioautografi 
menunjukkan ekstrak metanol daripada F. platyphylla merencat aktiviti enzim 
dengan peratus perencatan 44.7% (LD 30.0 µg). Selain itu, antara sebatian yang 
diasingkan, oksepin daripada kulit batang B. rufescens didapati aktif terhadap 
Staphylococcus aureus (113 µg/mL) dan lupeol asetat daripada F. platyphylla 
didapati aktif terhadap Candida glabrata (56 µg/mL). Hordenin turut didapati 
menrencat aktiviti asetilkolinesterase sebanyak 58.6% (LD 33.0 µg). Lupeol dan 3,4-
dihidroksibenzoik asid anhidrida daripada F. platyphylla menunjukkan penrencatan 
aktiviti tertinggi masing-masing terhadap enzim tirosinase (67.7%) and COX-2 (IC50 
0.15 µM). 
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1 CHAPTER 1 

INTRODUCTION 

1.1 Background of Study 

Over the centuries human being has relied on plants for basic needs such as 

food, clothing, and shelter, which are produced from matrices or storage parts of a 

plant i.e. leaves, woods, fibers, fruits, tubers etc. Plants have also been utilized for 

some other purposes, such as, poisons used for hunting, hallucinogens used for ritual 

purposes, stimulants for endurance, and hunger suppression, as well as medicines. 

The plant chemicals used for these latter purposes are largely the secondary 

metabolites, which are derived biosynthetically from plant primary metabolites, 

carbohydrates, amino acids, and lipids. The substances are also not directly involved 

in the growth, development, or reproduction of plants [1, 2]. These secondary 

metabolites can be classified into several groups according to their chemical classes, 

such as flavonoids, alkaloids, terpenoids and coumarins. 

The plant medicines initially took the form of crude drugs such as tinctures, 

teas, poultices, powders, and other herbal formulations. The specific plants to be used 

and the methods of application for particular ailments were passed down through oral 

history. Eventually information regarding medicinal plants was recorded in herbals 

[3]. The first written record on the medicinal uses of plants appeared in about 2600 

BC from the Sumerians and Akkaidians [4]. The “Ebers Papyrus”, the best known 

Egyptian pharmaceutical record, which documented over 700 drugs, represents the 

history of Egyptian medicine dated from 1500 BC. The Chinese “Materia Medica”, 

describes more than 600 medicinal plants, well documented dating from about 1100 

BC [5]. Documentation of the Ayurvedic system recorded in Susruta and Charaka 
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date from about 1000 BC [6]. The Greeks also contributed substantially to the 

rational development of the herbal drugs. Dioscorides, the Greek physician (100 

A.D.), described more than 600 medicinal plants in his work “De Materia Medica” 

[4]. 

Drug discovery from medicinal plants include numerous fields of inquiry and 

various methods of analysis. The process typically begins with a botanist who 

collects and identifies the plants of interest. Collection may involve species with 

known biological activity for which active compounds have not been isolated or may 

involve taxa collected randomly for a large screening program [3]. Consequently, a 

number of drugs have been developed from natural products, for examples, 

anticancer drug vincristine (1) from Vinca rosea, narcotic analgesic morphine (2) 

from Papaver somniferum, antimalarial drug artemisinin (3) from Artemisia annua 

and antibiotic penicillin G (4) from Penicillium sp [7]. 
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Natural products are used directly in the ‘natural’ pharmaceutical industry, 

consequently traditional medicine programmes are incorporated into the primary 

health care systems in some parts of the world, such as Mexico, China, Nigeria and 

Malaysia [8]. Conventional methods of drug discovery from natural products could 

be viewed based on two approaches. Bioassay-guided isolation, where a drug targets 
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are exposed to crude extracts, any evidence of activity in an extract will then go 

through fractionation and isolation of the active compound. Secondly, is the isolation 

of a number of natural compounds (compounds library) suitable for undergoing any 

bioactivity screening [7]. 

Modern drug discovery approach involving High-Throughput Screening 

(HTS), where, applying full automation and robotics in which hundreds of molecules 

can be screened using several assays within a short time, and with very little amounts 

of compounds. In order to incorporate natural products in the modern HTS 

programmes, a natural product library (a collection of dereplicated natural products) 

is required.  This will allow dereplication; a process by which one can eliminate re-

isolation of similar compounds from various extracts. In an attempt to improve the 

dereplication, a number of techniques are to be developed, including liquid 

chromatography–photo-diode-array detector (LC-PDA), liquid chromatography–

mass spectrometry (LC-MS) and liquid chromatography–nuclear magnetic resonance 

spectroscopy (LC-NMR) [9]. 

1.2 Medicinal Plants 

Medicinal plants have had a sort of continuous and critically controlled 

clinical trial, represent a primary source for the discovery of new drugs. It is, 

therefore, amazing that many medicinal plants from the Mediterranean (Greek–

Latin–Arabic) tradition were over looked for so long by Modern medicine. 

The birth of drug discovery is closely connected to the study of plant natural 

products and was shaped by two seminal events, the isolation of morphine (2) from 

opium by the pharmacist Serturner in 1817 and the introduction in the clinics of 

Antipyrin (phenazone) 70 years later, in 1887. The isolation of a pure compound 

responsible for the medicinal properties of a crude drug marked the beginning of 

medicinal chemistry, triggering the transition from botanical extracts to pure 

molecules and eventually leading to the isolation of the active substance of most 

drugs. The importance of medicinal plants can be ascertained from the fact that 
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according to the World Health Organization (WHO) estimates, 80% of the World’s 

population fulfill their healthcare needs from phytomedicinal sources [10]. 

1.3 Statement of the Problem 

The plants from Fabaceae and Moraceae families have been claimed to have 

medicinal applications which include antidiabetic, antitumor, antihypertensive, 

antimicrobial infections. The bioactivities exhibited are associated to the presence of 

various classes of secondary metabolites in the plants, such as flavonoids, alkaloids, 

terpenoids, phenyl propanoids and glycosides. Thus, there are need to investigate the 

bioactive compounds present in the Bauhinia rufescens (Fabaceae) and Ficus 

platyphylla (Moraceae). 

1.4 Objectives of Research 

The objectives of this research are to isolate the chemical constituents of 

Bauhinia rufescens (Fabaceae) and Ficus platyphylla (Moraceae) and to evaluate 

bioactivity of the crude extracts and the isolated compounds for antioxidant, 

antimicrobial, antityrosinase, brine shrimp lethality test, antiacetylcholinesterase and 

antiinflammatory inhibitors. The research is divided into two parts. The first part is to 

isolate and identify the phytochemicals from the dried samples followed by the study 

of bioactivity of crude extracts and pure compounds. 

1.5 Significance of the Research 

This study is to ascertain the medicinal values of Bauhinia rufescens 

(Fabaceae) and Ficus platyphylla (Moraceae) through phytochemicals and bioactivity 

studies and make necessary recommendations that could lead to a scientific evidence 

of their medicinal applications. 
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1.6 Scope of Work  

This research is focused on the Bauhinia rufescens (Fabaceae; leaves and 

stem bark) and Ficus platyphylla (Moraceae; stem bark) for the studies on their 

chemical constituents and bioactivities.  The dried samples will be extracted using 

soxhlet extraction with different organic solvents in an increasing polarity gradient. 

The crude extracts will be fractionated using vacuum liquid chromatography (VLC). 

Purification of the fractions will be carried out by gravity column 

chromatography (CC) to obtain the pure compounds. An elucidation of chemical 

structure for the isolated compounds in pure forms will be conducted using 

spectroscopic techniques, which includes; UV, IR, 1H NMR, 13C NMR, 2D NMR 

(COSY, HMQC, HMBC) and mass spectrometry. 

Finally, the bioactivity studies, including DPPH radical scavenging assay, 

total phenolic content assay, β-carotene/linoleic acid bleaching assay, brine shrimp 

lethality test, antibacterial, antifungal, antityrosinase, acetylcholinesterase, anti-

inflammatory assays will be carried out on the crude extracts and pure compounds.
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