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ABSTRACT 

Melastoma malabathriwm (M. malabathriwm) is a shrub that have been used in herbal 
remedies and folk medicine to treat human ailments. The local name of this medicinal 
herb is Senduduk. An experiment on this herb was conducted at the Faculty of 
Sustainable Agriculture Laboratory in University Malaysia Sabah, Sandakan, Sabah. The 
objective of the study was to study the effect of leaf position on phytochemical content 
(flavonoid, phenolic, alkaloid, tannin, saponin, glycoside and terpene), antioxidant and 
antimicrobial activities of M. malabathricum. Results were analysed using SPSS and 
treatment means were compared by using Tukey's test at 5% significance level. In this 
study, the phytochemical contents (�avonoid and phenolic), antioxidant activity and 
antimicrobial activity were found to be the highest in upper leaves (young leaves) 
compared to middle leaves and basal leaves (old leaves). The phenolic and flavonoid 
contents in upper leaves were 1619.19 ± 304.45 mg GAE/g and 1162.66 ± 34.70 mg 
QE/g respectively. The highest scavenging activity was shown in the extract from the 
upper leaves, with the ICso value of 409.37 ± 74.52 µg/ml. The extracts were tested 
against Escherichia coli, Bacillus cereus, Salmonella typhi and Staphylococcus aureus 
and showed inhibition against these bacteria. The minimum concentration of upper 
leaves extract (0.039 mg/disc) was found to be against Escherichia coli. Therefore, the 
upper leaves are suggested to be best part to be consumed due to the high 
pharmaceutical quality. 
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KESAN POSISI DAUN KEA TAS KANDUNGAN FITOKIML4, AKTIV= 
ANTIOKSIDAN DAN ANTIMIKROB POKOKSENDUDUK 

(Melastoma malabathricum) 

ABSTRAK 

Melastoma malabathricum (M. malabathricum) adalah herba perubatan yang to/ah 
digunakan dalam perubatan tradisional untuk merawat beberapa penyakit manusia. 
Nama tempatan herba perubatan fni adalah Senduduk. Satu uji kaji pada herba ini to/ah 
d#alankan di Makmal Fakulti Plýrtanian Lestari di Universiti Malaysia Sabah, Sandakan, 
Sabah. Objektif kajian ini adalah untuk mengkaji kesan posisi daun ke atas kandungan 
fitokimia (flavonoid, fenolik, alkaloid, tanin, saponin, glikosida dan terpene), aktiviti 
antioksidan don antimikrob M. ma/abathricum. Keputusan diana/isis dengan 
menggunakan $P55 dan purata rawatan dibandingkan dengan menggunakan ujfan 
Tukeys pada aras 5%. Da/am kajian ini, kandungan fitokimia (flavonoid dan fenolik), 
aktiviti antioksidan dan aktiviti antimikrob didapati tertinggi dalam daun atas (daun 
muda) berbanding dengan daun pertengahan dan daun basal (daun tua). Kandungan 
fenolik dan flavonoid dalam daun atas ada/ah 1619.19 f 304.45mg GAE/g dan 1162.66 
f 34.70 mg QE/g. Aktiviti antioksidan adalah tertinggi dalam ekstrak darf daun alas oan 
ICso nilai adalah 493.01 f 405.14 ug/mL. Ekstrak telah diuji terhadap Escherichia colf, 
Bacillus cereus, Salmonella typhi dan Staphylococcus aureus dan menunjukkan 
perencatan terhadap semua bakteria tersebut. Kepekatan minimum ekstrak darf daun 
atas (0.039 mg/disk) ada/ah terhadap Escherichia co/% O/eh itu, daun atas to/ah 
dicadangkan sebagai bahagian pokok yang terbafk untuk dimakan dfsebabkan o%h 
kua/ftf farmaseutfkal yang tinggi. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

According to World Health Organization (WHO), almost 80% of people relies on and 

utilize traditional medicines for their primary health care in the developing countries 

and also found out that 85% of such medicines in these regions are derived from 

plant extracts (Omar et a/., 2012). Me/astoma ma/abathricum (M. ma/abathr/cum) or 
locally known as "Senduduk", is a shrub that belongs to Melastomataceae family which 

can be easily found in cleared land, waste places, and roadside throughout the Tropical 

Asia (Karupiah and Ismail, 2013). The genus Melastoma comprises twenty-two species, 

two subspecies and three varieties in Southeast Asia region including Malaysia and 

they are classified by the colour of the flower petals- light pink magenta, dark purple 

magenta and rare variety of white petals (Rajenderan, 2010). 

Different parts of M. maiabathricum such as leaves, flowers, shoots and roots 
have been used in herbal remedies and folk medicines to treat human ailments and 
diseases. Generally, leaves are more commonly used by Malay population to treat cuts 

and wounds, post-natal care, prevent scarring from small pox infections, diarrhea, and 
dysentery (Sulaiman eta/., 2004). Besides of the leaf, root and flower are used to treat 

toothache, anti-infection, and post-partum recovery (Jofrry eta/., 2012). This plant has 

been reported to possess antioxidant and anti-cancer, anti-viral, anti-inflammatory, 

anti-nociceptive, anti-pyretic, anti-ulcerogenic and hypotensive effects (Rajenderan, 

2010). Besides, Omar et a/. (2012) has revealed that the crude flower and fruit 

extracts of M. ma/abathricum exhibit anti-microbial properties that can treat infectious 

diseases caused by microorganisms. 



Phytochemicals are a large group of plant-derived compounds that responsible 
for disease protection. Common examples of phytochemicals are flavonoid, phenolic 

acid, and alkaloid (Lindsay and Astley, 2002). The levels of secondary metabolites such 

as phenolics and flavonoids in leaves may be affected by the differences in 

developmental ages of the leaves present at different positions, genetic, and 

agronomic factors (Bhakta and Ganjewala, 2009). Researchers believe that phenolic 

and flavonoid compounds are able to contribute towards antioxidant activity (Bixby et 

a/., 2005). Antioxidants can be defined as substances that help fight the harmful 

effects of unstable molecules in the body called free radicals. 

Plants that rich in natural antimicrobial agents are more efficient to treat 

infectious disease than synthetic antibiotics (Mathur et al., 2011). Scientists also 
believe that tropical plants have possibility of developing new and natural drugs as the 

metabolites discovered in these plants may useful against the new disease that 

continuously emerging as well as avoiding the side effect of synthetic drugs 

(Choudhury et al., 2011). For instance, Veerapur et at. (2004) found out that M. 

malabathricum produces bioactive molecules which inhibit and control microbial 

colonization and proliferation. The antimicrobial properties are due to compounds 

synthesized in the secondary metabolism as well as antioxidant activity of the plants 

(Moyo etal., 2012). 

Suzuki and Waller (2006) have proved that the upper leaves (young leaves) 

contained high level of phytochemical contents compared to basal leaves (older leaves) 

and these findings are also in line with Achakzai et a/. (2009) that reported level of 

flavonoids increased in premature leaves. Li et a/. (2013) also reported the total 

flavonoid content in younger leaves of Cinnamomum cassia is doubled those of the 

older leaves. Besides, the leaf position affected the antioxidant activity in plants as well. 

The premature leaves of Lantana camara have exhibited greater antioxidant activity 

compared to that in older leaves as accumulation of secondary metabolites is higher in 

young leaves (Bhakta and Ganjewala, 2009). Akyon (2002) believes that high 

secondary metabolites and antioxidant activity will directly affect the antimicrobial 

activity in the plants as they inhibit bacteria to infections. 
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1.2 Justification 

This research was conducted to study the effect of leaf positions on phytochemical 

contents, antioxidant and antimicrobial activities of M. ma/abathricum leaves. 

Me/astoma ma/abathr/cum was chosen for this study due to its high market value and 
high demand in current market as various parts of the plants are used to treat diseases 

and ailments and this herb is popular especially among Malay and Indian populations. 

Phytochemicals are plant chemicals that have disease properties and thus 

deserves to draw more attentions from the public. Examples of plant chemicals with 
disease properties are flavonoid which functions against microbial attack and phenolic 

responsible for and-inflammatory and antioxidant properties. Moyo et al.. (2012) 

reported that these phytochemicals and antioxidant activity are correlated. Therefore, 

quantitative analysis and antioxidant activities analysis are carried out in order to 

determine the relationships of these properties. 

Several studies have been done on effect of leaf position on other species of 

plants. However, there is limited and not much scientific study was carried out on M. 

ma/abathricum. For example, Do Thi and Hwang (2014) has claimed that young leaves 

of Aronia me/anocarpa possess the good antioxidant and antimicrobial activity. 

Moreover, Raya et a/. (2015) claimed that the leaf maturity and extraction solvents 

would probably affect the phytochemical contents and antioxidant properties of 

Clinacanthus nutans leaves. Therefore, it is necessary to find out the most suitable part 

to be harvested in order to obtain the highest pharmaceutical quality. 

1.3 Objective 

To study the effect of leaf position on the phytochemical contents, antioxidant and 

antimicrobial activities of Senduduk (M. malabathricum). 
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1.4 Hypothesis 

Ho : There is no significant difference between the effect of leaf position on the 

phytochemical contents, antioxidant and antimicrobial activities of Senduduk (M. 

ma/abathricum). 

HA : There is significant different between the effect of leaf position on the 

phytochemical contents, antioxidant and antimicrobial activities of Senduduk (M. 

malabathricum). 

4 



CHAPTER 2 

LITERATURE REVIEW 

2.1 Melastoma malabathricum 

Melastoma malabathricum is a very common herb or shrub that mostly found in 

India, Thailand and Malaysia. It comes from family of Melastomataceae and the 

member of this family are largely herbs, shrubs and climbers. It is a well-known plant 

in Malaysian traditional medicine (Sunilson et al., 2008). This plant has many common 

names including Senduduk (Malaysia), Straits Rhododendron (Singapore), Mang Kre 

(Thailand), Malabar melastome (Australia), Indian-rhododendron, Lutki (India), 

Keduduk, Senggani, Ungangadi (Murut) and Mang Kre (Thailand) (Alnajar eta/., 2012). 

Me/astoma ma/abathricum is normally distributed in valleys near the streams up to an 

elevation of 1800m. 

2.1.1 Botanical description of M. maiabathricum 

Melastoma malabathricum is a beautiful bushy and tall shrub that available throughout 

Malaysia and can grow up to a height of 1.5 -5 meter or 4- 16 feet, occasionally even 

up to 20 feet (Susanti et al.., 2007). The branches are four-angled or quadrangular in 

shape and twigs are densely covered with paleaceous hair. The bark is grey or brown 

in colour. 

The leaves of the plant are broadly elliptic to lanceolate in shape. The size of 

leaves is generally 6- 15 cm by 2-6.5 cm. The leaves are opposite and entire, 

generally having prominent longitudinal veins as shown in Figure 2.1 (b). The leaf 

blades of M. ma/abathricum are narrow and covered with rough hair on both surfaces. 

Besides of leaf blade, the petiole is also covered with flat hairs. 



Flowers are in colour bright mauve-purple and arranged in cluster at the ends 
of twigs Figure 2.1 (c). The flowers are commonly grow in 5 to 10 clusters and 5 petals 
for each clusters (Zakaria, 2007). The flower's size is mostly 15 - 35 mm by 10 - 22 

mm. The petal is narrow at the base and ovoid at the top. Style is cylindrical and 

pinkish in colour. Pedicel is distinct, cylindrical and covered with flat hairs which similar 
to calyx that also covered with flat hairs. 

Fruits are en-capsulated and contain numerous of non-endospermous and 
minute seeds with small embryos inside purplish pulps. The fruits are broadly ovoid 

and is 6.5 - 11.5 mm by 5- 10.5 mm in size. The plant consists of fleshy capsule and 
the hypanthium becomes brittle, breaks and rupture transversely at maturity 
(Rajenderan, 2010). 

I AP%". 

Figure 2.1 Morphology of plant. Growth habit (a); Leaves (b); Flowers (c) 
Source: Janna etal., 2006 

2.1.2 Chemical constituents of M. malabatricum 

Generally, M. malabathricum consists of various phytochemicals and most commonly 
found in the leaves are flavonoids, triterpenes (ursolic acid, 2-hydroxyursolic acid and 
Asiatic acid, glycerol-1,2-dilinolenyl-3-0-ß-D-galactopyranoside and glycerol 1,2- 

dilinolenyl-3-0-(4,6-di-0-isopropylidene)-ß-D-galactopyranoside), saponins, tannin 

(nobotanin B, dimers named malabathrins B, malabathrins C, and malabathrins D and 

monomers named 1,4,6-tri-O-galloyl-13-D-glucoside, 1,2,4,6-tetra-Ogalloyl-ß-D- 
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glucoside, strictinin, casuarictin, pedunculagin, nobotanin D, pterocarininand, 
nobotanin G, nobotanin H and nobotanin ]) and steroids (Yoshida et a/., 1992; Zakaria, 
2007; Rajenderan, 2010). 

Others including ellagic acid, cyanidin-3- glucoside, cyanidin-3,5-diglucoside, 

malvidin-3,5-diglucoside, fl-sitosterol, ursolic acid, 2-hydroxyursolic acid, gallic acid, 
kaempferol, kaempferol-3-O-o-L-rhamnopyranoside, kaempferol-3-0- (2", 6"-di-Op- 
trans-coumaroyl), malabathrin B, malabathrin C, malabathrin D, strictinin, a- amyrin, 
quercetin, quercitrin and rutin (Susanti eta/., 2007). 

Furthermore, the other parts of this plant also contains biochemical 

constituents such as the flowers and roots. According to Rajenderan (2010), flowers 

consists of kaempferol-3-0-(2", 6"-i-0-p-trans coumaroyl)-ß-glucoside and kaempferol 

-3-OD-glucoside as well as orange, red and blue anthocyanins whereas the roots 

yielded ß-sitosterol and a triterpenoid designated as melastomic acid (5-hydroxylup- 

20(29)-en-28-oic acid). 

2.1.3 Medical uses of M. malabathricum 

Me/astoma ma/abathricum are traditionally used to heal cuts and wounds, treatment 
for toothache, sore, diarrhoea, stomach-ache, diabetes, piles, post-partum and 
haemorrhoids, lowering high blood pressure as well as face wash (Susanti eta/., 2007). 

In scientifically researches and investigations, M. ma/abathricum claimed to 

possess anti-microbial, analgesic, anti-hypertensive, wound-healing, hepatoprotective, 

anti -nociceptive, anti-diarrhoeal, anti-bacterial, anti-fungal, anti-nociceptive, anti- 
inflammatory, anti-pyretic, anti-lipid peroxidation, anti-oxidant and anti-cancer activity 

as well as having anti-helminthic and anti-spasmodic actions (Sulaiman et a/., 2004; 

Zakaria etas, 2006; Susanti etal., 2007). 

The most recent research on M. ma/abathricum revealed that its bioactive 

constituents exhibited free radical scavenging activity and anti-inflammatory effects on 

mouse ear edema, gastro-protective effects against ethanol-induced gastric ulcers in 

rats (Hussain et at., 2008). Furthermore, various findings have shown positive 
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therapeutic activity such as anti-coagulant activity, antiviral and cytotoxic effect against 

murine cell lines (Lohezic-Le Devehat eta/., 2002). 

2.1.4 Pharmacological study in M. malabathricum 

a. Anti-inflammatory activity 

In Mazura etal.. (2007) findings, they claimed that some of the natural compounds are 

useful against anti -inflammatory activity inducting a. -amyrin, betulinic acid, and 

isolated flavonoids. These compounds were assessed in vitro by determining their 

inhibitory effects on platelet activating factor (PAF) binding to rabbit platelets using 3H- 

PAF as a ligand and the results showed that natural compounds from M. 

malabathricum possess selective antagonistic activity toward PAF and could be a 

potential natural anti-inflammatory compound which in line with Zakaria et al.. (2006) 

study. 

b. Anti-pyretic activity 

Antipyretic properties of the aqueous extract of M. malabathricum leaves in 

experimental animals was studied by Zakaria et al. (2006) and the antipyretic activities 

were measured using brewer's yeast-induced pyrexia tests. The extract was found to 

exhibit antipyretic activities at all concentration tested (10%, 50% and 100%). 

c. Anti-proliferative activity 

In vitro anti -proliferative activities of various extracts from the leaves of M. 

maiabathricum was determined using various established in vitro assays. Two different 

extracts were used to test for the anti-proliferative activity against various cell lines. 

The chloroform extract exhibited anti -proliferative activity against the Caov-3, HL-60, 

and CEM-SS cell lines while the methanol extract demonstrated anti-proliferative 

activity against more cell lines, including the MCF-7, HeLa, Caov-3, HL-60, CEM-SS, 

and MDA-MB-231 cancer cell lines (Zakaria eta/., 2011). 
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d. Antimicrobial activity 

Leaves of M. malabathricum have been tested against Staphyococcus aureus by disc 

diffusion method. The results showed that M. malabathricum extract inhibited the 

different clinical wound isolates of this bacteria (Sunilson eta/., 2008). Meanwhile, the 

result in the study of Choudhury etal.. (2011) also showed significant zone of inhibition 

against three test bacteria including Staphylococcus aureus, Streptococcus sp. and 

Escherichia co/l, which reflects the potentiality of M. ma/abathricum leaves as 

antimicrobial agent. Moreover, various species that belonging to Melastomataceae 

family showed significant antimicrobial activity against different Gram positive and 

Gram negative bacteria (Hullatti and Ravishankar, 2004). 

e. Antioxidant activity 

Previous study on antioxidant activity of M. ma/abathricum was carried out to evaluate 

the activity in different parts of plants using DPPH scavenging activity method. The 

result showed flower extract have the highest antioxidant activity with lowest 

concentration to achieve ICso. In contrast, the stem showed lowest antioxidant activity 

among the plant parts (Suleiman et a/., 2015). Besides, in study of Susanti et at. 

(2007), antioxidant activity of M. malabathricum also being tested by DPPH radical 

scavenging method as well. 

2.2 Phytochemicals 

Phytochemicals can be defined as any compound found in plants. Phytochemicals are 

certain non-nutritive plant chemicals which have some disease preventive properties. 

Phytochemicals provide plants with colour, flavour and natural protection against pests 

(Chedes, 2013). 

2.2.1 Flavonoid 

Flavonoids are hydroxylated phenolic compounds and are produced as a result of 

microbial attack. This may be due to ability of flavonoids to form complexes with 

soluble proteins and extracellular material. These metabolites are also able to disrupt 

cell wall and cell membrane of microorganism (Harborne and Williams, 2000). 
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Flavonoids are often synthesized at cytosols and the main precursors for the 

production of flavonoids are phenylalanine and malonyl-CoA (Cushine and Lamb, 2005). 

Flavonoid also shields the plant from UV radiations, biotic stress and abiotic 

stress. It is able to withstand harsh environment such as high salinity and draught in 

order to protect the plant. According to Rathee et al.. (2009), flavonoids are phenolic 

compounds that are synthesised universally in medicinal plants and can induce 

antibacterial response due to the presence of carbonyl group. Flavonoids that lacks 

hydroxyl groups on their beta rings are known to be more active in antimicrobial 

activity than those with hydroxyl groups in their structures (Maria eta/., 2012). 

2.2.2 Phenolic 

Phenolic acids are a type of aromatic acid compound. They are also a type of 

phytochemical called polyphenol. They comprise of large group of plant biologically 

active ingredients such as tannins, phenolic acids, lignans, lignins and stilbenes (Ho et 

a/., 2012). They are plant metabolites that are widely spread throughout the plant 

kingdom. There are many different phenolic acids found in nature and they can be 

divided into two categories which are benzoic acid derivatives, such as gallic acid and 

cinnamic acid derivatives, including caffeic acid and ferulic acid. 

Presence or occurrences of phenolic compounds in medicinal plants indicates 

that these plants might be responsible for various biological activities including anti- 

microbial, anti-inflammatory, anti-clotting, anti-carcinogenic, anti-hypertensive and 

antioxidant agents. This can be proven by Okwu (2001) that phenolic compounds have 

been used in disinfections and disease preventives. Besides, phenols are also 

responsible in blocking specific enzymes that causes inflammation (Okwu, 2005). 

2.2.3 Alkaloid 

Alkaloids are one of the most diverse group of secondary metabolites of a class 

of naturally occurring organic nitrogen-containing bases. Oxygen and sulphur may 

present apart from the carbon, hydrogen and nitrogen compounds in certain alkaloid 

structure. At a rare case, it might carry elements such as bromine, chorine and 
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phosphorus (Akira et a/., 2011). Alkaloids such as physostigmine, galantamine have 

been scientifically reported to exert an in vitro anti-acetylcholinesterase activity. 

Alkaloids are low molecular weight and are often colourless if they contain 

oxygen in their structure. Most alkaloids has a bitter taste and poisonous upon 

consumption. Higher plants are known to consist around 10-25% of alkaloids in them 

(Tabasum et al., 2016). They are very important in medicine because of their strong 
biological activities such as antimalarial and anticancer. Furthermore, many alkaloids 

have physiological effects against multiple diseases such as cardiac dysfunction and 

diabetics (Singh etal., 2006). 

2.2.4 Saponin 

In early research, saponin have been shown to possess both beneficial and deleterious 

properties (Price et a/., 1987). The beneficial properties are lowering the cholesterol 

level whereas deleterious effects are permeabilization of intestine and possess 

cytotoxic activity. Saponin in plants functioned as a performed defense against attack 

by their enemies. Therefore, the aforementioned plant species might use their 

saponins as defense mechanisms against predation by microorganisms, insects and 

herbivores. 

Recently, saponins have been found to be used in veterinary vaccines as 

adjuvant helping to enhance immune response. Saponins have relationship with 

oxytocin which is the sex hormones in controlling the onset of labour pain in women 

and the subsequent release of milk (Rajput eta/., 2007). 

2.2.5 Glycoside 

A glycoside is a molecule within which a sugar is absolute to another functional group 

through a glycoside bond. Glycosides are important and vital to living organisms 

including human being. Roles of glycosides include repairing incised wounds and 

stimulating collagen in human skin fibroblast cells (Rajenderan, 2010). There are 

several plants that store inactive glycosides and only may be activated as the sugar 

half broken off and some researchers believed the wound healing property may 

probably be due to the presence of the glycosides (Sunilson eta/., 2008). 
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