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This study is on Melastoma malabathricum and Dissochaeta gracilis which are from the Melastomataceae family.
The two samples were extracted using the cold extraction method with different polarity of solvent. Phytochemical
analysis was done qualitatively to determine the presence of alkaloids, flavonoids, saponins, phenols, tannins,
terpenoids and steroids compounds. Antibacterial activity was analysed by disc diffusion method using
Staphylococcus aureus, Bacillus subtilis, Salmonella typhi and Escherichia coli. In addition, antioxidant activity
was conducted to determine the percentage of DPPH scavenging of the crude extract. The study found that
methanol crude extract has the highest percentage yield extraction. M. malabathricum and D. gracilis crude
extracts found the presence of several phytochemicals such as steroid, flavonoid, terpenoid, tannin, saponin and
phenols compounds with the absence in alkaloid compounds. Apart from that, the antibacterial activites showed
ethyl acetate and methanol crude extract gave the higher inhibition of zone against all tested bacteria. This study
shows both samples M. malabathricum and D. gracilis have a potential to be an antibacterial agent. Methanol
crude extract for M. malabathricum and D. gracilis also exhibited free radical scavenging activity with an ICso

value 111.90 pg/ml and 54.24 pg/ml. This study revealed that M. malabathricum and D. gracilis leave extracts are

potential antimicrobial and antioxidant agents.
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I. INTRODUCTION

Naturally occurring biologically active compounds can be
found in plants which can inhibit numerous diseases
(Jabeen et al., 2014) and they are also rich sources of
antimicrobial agents (Jindal and Vashist, 2012). Throughout
our evolution, the potential of natural products for medicine
and health has been enormous. Traditionally, it is believed
that natural products extracted from  several
Melastomataceae sp. give various medicinal benefits and can
be used for the treatment of many ailments (Nozlena et al.,
2018). The local names for Melastomataceae sp. vary such as
Senduduk or Keduduk in Malaysia, Senggani in Indonesia,
Rhododendron in Singapore, Yeh Mu Tan in China and

Malatungaw in the Philippines. In this study, two species,
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namely, Melastoma malabathricum and Dissochaeta
gracilis are recognized by the locals as senduduk ungu and
senduduk hutan, respectively. M. malabathricum have been
used to treat various illness such as diarrhoea, cuts and
wounds, toothache, and stomachache (Joffry et al., 2012). In
scientific research, it also acts as antinociceptive, anti-
inflammatory, wound healing, antidiarrheal, cytotoxic, and
antioxidant (Joffry et al, 2012). However, scientific
investigation on D. gracilis are still less in number and it is
open for further investigation. Therefore, this study is aimed
to obtain the leaves crude extracts of M. malabathricum and
D. gracilis by using maceration techniques, to analyse
phytochemical on the crude extracts and to investigate the
biological activity of the crude extract of M. malabathricum

and D. gracilis.
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II. MATERIALS AND METHOD

The leaves of M. malabathricum and D. gracilis were
collected from Kuala Pilah, Negeri Sembilan. The plant
samples were cleaned using distilled water, air-dried at
room temperature until constant weigh and the leaves were
grounded into powder for optimum surface area (Faparusi et

al., 2012).

A. Extraction of plant samples

150 g of M. malabathricum and D. gracilis in powdered
form was soaked in 2000 ml of three difference polarity of
solvents which are hexane, ethyl acetate and methanol for 72
hours at room temperature to accomplish cold extraction
method. The crude extracts of M. malabathricum and D.
gracilis were obtained by using vacuum rotary evaporator
(Faparusi et al., 2012) and kept in vial for further analysis.
The percentage yield of the crude sample was determined by

using the Equation 1 (Ewansiha et al., 2016).

Weight of the crude extract (g)

% yield =
oy weight of ground sample (g)

X 100

@

B. Phytochemical Screening of Extracted
Samples

For the alkaloids screening test, crude extracts were treated
with methanol and a few drops of Wagner’s reagent were
added to the test tube. A reddish-brown precipitate
indicated the presence of alkaloids (Olabinri et al., 2014).
For the test of flavonoids, crude extracts were mixed with 2
ml of 2 % sodium hydroxide solution in a test tube. The
formation of the colour yellow indicated the presence of
flavonoids withe the adding of a few drops of diluted HCI
(Cheng et al., 2017). Further, test for saponins was done by

mixed the crude extract into 3 ml of distilled water. The

mixture was shaken vigorously in the test tube for 5 minutes.

The layer of foam shows the presence of saponins (Tiwari et
al., 2011). For the terpenoids screening test, crude extracts
were mixed with 2 ml of chloroform in the test tube. A few
drops of concentrated sulphuric acid were added to the
mixture. The reddish-brown colour at the interfaces
indicated the presence of terpenoids (Edeoga et al., 2005).

As for the tannin test, the crude extracts were mixed with

few drops of ferric chloride solution in a test tube. The blue-
black or dark green colour that form indicated the presence
of tannins (Bassey et al., 2016). Test for steroids was done
by mixing crude extract with 2 ml of acetic acid in the test
tube. A few drops of concentrated sulphuric acid were added
to the mixture. The green bluish colour indicated the
presence of steroids (Nath et al, 2014). For the test of
phenol, the crude extracts were treated with methanol and
mixed with 2 ml of 2% ferric chloride solution in a test tube.
The formation of bluish green colour indicated the presence

of phenols (Cheng et al., 2017).

C. Antibacterial Activity

Antibacterial assay was tested using disc diffusion method.
The tested bacteria were spread on the agar plate with the
help of sterile cotton swab. Four tested bacteria such as S.
aureus, B. subtilis, S. typhi and E. coli were sub-cultured
onto nutrient broth (NB) by using sterile wire loop. The
mixture was stored in 37°C incubator for 24 hours. The
mixture was introduced onto the upper layer of agar plate.
The plates with upside-down position were incubated
overnight at 37°C. The test was performed on disc diffusion
method for all bacterial strains. The inhibition zone was

measured in mm unit.

D. Antioxidant Activity

The difference extracts of M. malabathricum and D. gracilis
were evaluated for 2,2-diphenyl-2picrylhydrazyl (DPPH)
radical scavenging activity. Ascorbic acid was used as
positive control. Crude extracts of M. malabathricum and D.
gracilis were dissolved with methanol. Each different
solvent had different concentration between 7.81 pug/ml to
1000 pg/ml and was added with DPPH. The absorbance was
measured at 517 nm by using an Ultraviolet-Visible (UV-Vis)
spectrophotometer. The percentage of DPPH scavenging

effect was calculated using Equation 2 (Abu et al., 2017).

__ Abs of blank—Abs of sample

% Inhibition = Abs oF sample X 100

(2)

III. RESULT AND DISCUSSION

The crude extracts, phytochemical analysis and biological
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activities of plants extracts were successfully done, and it is

reported in this section.

A. Extraction of Plant Samples

The difference polarity of solvents was chosen to extract the
plant samples. According to Wong et al. (2006), various
solvents of differing polarities must be used to extract
different chemicals compounds from plants with a high
degree of accuracy. Percentage yields on the extraction

process were calculated and tabulated as in Table 1.

Table 1. Percentage yields of M. malabathricum
and D. gracilis crude extracts

Crude extracts | Weight of | Weight | Yield
samples | of crude (%)
(€3] extract
(8

M.
malabathricum
Hexane 83.53 2.07 2.48
Ethyl acetate 80.60 2.58 3.21
Methanol 79.79 6.27 7.85
D. gracilis
Hexane 150.07 3.07 2.05
Ethyl acetate 148.26 7.26 4.90
Methanol 144.43 13.85 9.59

Methanol crude extract of both samples shows the highest
percentage yield which are 7.85% and 9.59%, respectively. A
study by Awang et al. (2016) found that the highest
percentage yield of M. malabathricum crude extract was
extracted by polar solvent which are water, ethanol, ethyl
acetate and hexane. Moreover, scientists have discovered
that polar solvents, such as methanol and ethanol, have a
high effectiveness to extract more polar compounds such as
phenolics and flavonoids. (Anokwuru et al., 2011; Koffi et al.,

2010).

B. Phytochemical Analysis of Extracted Samples

The analysis and characterization of bioactive compounds
from plants is important to ascertain their medicinal value
(Sasidharan et al., 2011). This study found that
pharmacologically active compounds such as phenolics,
flavonoids, steroids, terpenoids, tannins and saponins

compounds were present in ethyl acetate and methanol

extracts of M. malabathricum and D. gracilis. However,
alkaloids were absent in all plant samples (Table 1). The
finding is similar to a previous study by Nath et al. (2014) on
the diversity of different classes of secondary metabolites
such as flavonoids, steroids, saponins and tannins in the

plant extracts.

Phyto- Leaves crude extract

chemical

tests M M M D D D

H E M H E M

Alkaloids - - - - - -

Steroids + + + + + +

Flavanoids + + + + + +

Tannins - + + - + +

Saponins - + + - + +

Phenols - + + - + +

Terpenoids + + + + + +

Key:

MH: M.malabathricum hexane crude extract

ME: M.malabathricum ethyl acetate crude extract
MM: M. malabathricum methanol crude extract
DH: D. gracilis hexane crude extract

DE: D. gracilis ethyl acetate crude extract

DM: D. gracilis methanol crude extract

(+): presence

(-): absence

This study found that the plant contained more active
compounds which are valuable for medicinal applications.
Traditionally, phytochemicals extracted from the
Melastomataceae family can be used for the treatment of
ailments such as diarrhea, puerperal infection, dysentery,
leucorrhoea, wound healing and haemorrhoids (Anbu et al,,
2010; Sari et al., 2018; Zakaria et al., 2016). Interestingly,
the isolated chemical compounds from this plant exhibited
many biological activities such as anti-lipid peroxidation,
radical scavenger, antioxidant, antibacterial and anti-
inflammatory. (Diris et al., 2016; Ismail et al., 2017; Hamid

et al., 2018; Hanafiah et al., 2018).

C. Antibacterial Activity

The antibacterial activity assay was done by using four
selected bacteria including two Gram-positive (S. aureus, B.
subtilis) and two Gram-negative (S. typhi and E. coli)
bacteria. Disc diffusion method was used to measure the

resistance of antibiotic of these crude extract against
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selected bacteria. The positive control that were used in this
study is chloramphenicol and the negative control used is
dimethyl sulfoxide (DMSO). The result of antibacterial
activities of M. malabathricum and D. gracilis are shown in

Table 3 and Table 4, respectively.

Table 3. The inhibition zone of each M. malabathricum
crude extract against bacteria

Types of Zone of inhibition (mm)
bacteria MH ME MM Chloram DMSO
phenicol
S. aureus 7.0 9.0 8.0 20.0 6.0
B.subtilis 70 100 7.0 19.0 6.0
S. typhi 7.0 80 7.0 26.0 6.0
E. coli 7.0 9.0 8.0 22.0 6.0

Note: Diameter of disc (6.0 mm)

Table 4. The inhibition zone of each D. Gracilis crude extract
against bacteria

Types of Zone of inhibition (mm)
bacteria DH DE DM Chloram DMSO
phenicol
S. aureus 7.0 10.0 15.0 17.0 6.0
B.subtilis 7.0 12.0 17.0 16.0 6.0
S. typhi 7.0 16.0 17.0 25.0 6.0
E. coli 7.0 10.0 8.0 25.0 6.0

Note: Diameter of disc (6.0 mm)

As shown in Table 3, ethyl acetate extract of M.
malabathricum has a good antibacterial activity against all
bacterial strains compared to hexane and methanol extract.
This might be due to the present of bioactive semi-polar
compound in M. malabathricum. Ethyl acetate crude extract
for M. malabathricum shows the highest antibacterial
activity when against gram positive bacteria B. subtillis
which diameter inhibition zone is 10 mm. According to
Wong et al. (2012), ethyl acetate leaves extract of M.
malabathricum consist of terpenoids, steroids, phenolics
and flavonoids compound which are important for
antibacterial activity.

The result of D. gracilis crude extract activity is shown in
Table 4. The highest level of antibacterial activity found on
methanol crude extract show the highest inhibition zone of
17.0 mm against B. subtilis and S. typhi. This might be due
to the ability of polar compounds in D. gracilis to act as
antibacterial agent. Further investigation is needed to

identify the type of compound needed for good antibacterial

activity, especially in D. gracilis.

D. Antioxidant Activity

In this study, DPPH scavenging assay was used to determine
the antioxidant activities of Melastomaceae sp. According to
Proestos et al. (2013), the reduction of the radical reaction is
followed by a decrease in the absorbance at 517 nm of UV-
VIS. Methanol crude extract for both samples were chosen
with 8 different concentrations in a range starting from 7.81
ug/ml to 1000 ug/ml. This is because methanol extracts
contain more polar compounds and the extracts show
highest percentage of DPPH scavenging assay in screening
test. Figure 1 shows the percentage of radical scavenging
activity against different concentration of crude extracts by

using linear regressions.

DPPH radical scavenging activity
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Figure 1. The percentage of radical scavenging activity
against different concentration of crude extracts

Based on the graph, the ICso value of ascorbic acid show
13.02 pg/ml while methanol crude extract of M.
malabathricum and D. gracilis were 111.90 ug/ml and 54.24
ug/ml. This shows that, methanol crude extract of D.
gracilis has better efficiency in antioxidant activity and
antibacterial activity. The antioxidant activity is dependent
on their phytochemical compound and their derivatives.
According to Nuresti et al. (2003), flavonoid from the

extract of M. malabathricum has good antioxidant

properties.

IV. CONCLUSION

Phytochemical study on ethyl acetate and methanol extract
of these plant samples show the presence of most secondary

metabolites such as phenolics, flavonoids, steroids,
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terpenoids, tannins and saponins compounds. Nevertheless,
it does not the alkaloids compound. Ethyl acetate crude
extract of M. malabathricum show the highest inhibition
zone with diameter 10.0 mm on B. subtilis species.
Meanwhile methanol crude extract of D. gracilis show the
highest inhibition zone with diameter 17.0 mm on B.subtilis
and S.typhi. Moreover, methanol crude extract for D.
gracilis show good free radical scavenging activity with an
ICso value 54.24 pg/ml as compared to M. malabathricum
with an ICso value of 111.90 pg/ml. This study revealed that
methanol crude extract of D. gracilis is a potential active
antimicrobial and antioxidant agent. This is the first study

as far as we know on biological activities of D. gracilis crude
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extract. Thus, the application of these plant samples based
on our findings may lead to valuable discoveries in various
fields such as in the pharmaceutical and biomedical
industries. The bioactive compound from D. gracilis may
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V. ACKNOWLEDGEMENT

The author would like to thank the Faculty of Applied
Sciences of University Technology MARA (UiTM) Cawangan
Negeri Sembilan and AuRInS for the research facilities and

financial support of this research.

Abu F, Mat Taib CN, Mohd Moklas MA, & Mohd Akhir S
2017, ‘Antioxidant properties of crude extract, partition
extract, and fermented medium of Dendrobium sabin
flower’, Evidence-Based Complementary and Alternative
Medicine, vol. 2017, pp. 1-9.

Anbu J, Jisha P, Varatharajan R, & Muthappan M 2010,
‘Antibacterial and wound healing activities of Melastoma
malabathricum linn’, African Journal Infection, vol.2,
no.2, pp. 68—73.

Anokwuru CP, Anyasor GN, Ajibaye O, Fakoya O, &
Okebugwu P 2011, ‘Effect of extraction solvents on
phenolic, flavonoid and antioxidant activities of three
nigerian medicinal plants’, Natural Science, vol. 9, pp.
9:53—61.

Awang MA, Aziz R, Sarmidi MR, Abdullah LC, Yong PK &
Musa NF 2016, ‘Comparison of different solvents on the
extraction of Melastoma malabathricum leaves using
sochlet extraction method’, Der Pharmacia Lettre, vol. 8,
no. 17, pp.153-157.

Bassey EE, Mohammed GA, Bala HM, Ogonna US, Yawuri
BB, & Maduchi OC 2016, ‘Phytochemical analysis and
antimicrobial activity of methanolic, ethanolic and
acetonic extracts of stem bark and leaf of neem plant
(Azadirachia Indica)’, Journal of Diseases and Medicinal
Plants, vol. 2, no. 3, pp. 14-25.

Cheng YB, Hu, HC, Tsai YC, Chen SL, El-Shazly M, Nonato
MG & Chang FR 2017,

configuration determination of alkaloids Pandanus

‘Tsolution and absolute

amaryllifolius’, Tetrahedron, vol. 73, no. 25, pp. 3423-
3429.

Diris MN, Basri AM, Metali F, Ahmad N, & Taha H 2016,
‘Phytochemicals and antimicrobial activities of Melastoma
malabathricum and Melastoma beccarianum leaf crude
extracts’, Research Journal of Phytochemistry, vol. 11, no.
1, pp. 35—41.

Edeoga HO, Okwu DE, & Mbaebie BO 2005, ‘Phytochemical
constituents of some Nigerian medicinal plants’ African
Journal of Biotechnology, vol. 4, no. 7, pp. 685-688.

Ewansiha JU, Garba SA, Galadima M, Daniyan SY, & Busari
M 2016, ‘Therapeutic potency of Citrus Limon (L) Burm. F.
(Lemon) peel extract against some disease-causing
microorganisms’, International Journal of Research
Studies in Biosciences (IJRSB), vol. 4, no. 11, pp. 30-39.

Faparusi F, Bell, MM, Oyede RT, Adewole A, Bankole PO, &
Ali, FF 2012, ‘Phytochemical screening and antibacterial
activity of Brillantaisia patula leaf’, Research Journal of
Phytochemistry, vol. 6, no. 1, pp. 9-16.

Hamid HA, Ramli ANM, Zamri N, & Yusoff MM 2018,
‘UPLC-QTOF/MS-based

Melastomaceae, their antioxidant activity and cytotoxic

phenolic profiling of
effects against human breast cancer cell MDA-MB-231’,
Food Chemistry, vol. 265, pp. 253—262.

Hanafiah RM, Aisyah S, Ghafar A, Ibrahim Z, Yaacob W, &
Ahmad W 2018, ‘Anti-bacterial activities of Melastoma
Malabathricum stem bark fractions against Streptococcus

Mutans’, Innovare Journal of Life Science, vol. 6, no. 4, pp.



ASM Science Journal, Volume 13, Special Issue 6, 2020 for InCOMR2019

52—58.

Ismail SNW, Noor Azmi AK, Mohtarrudin N, Omar MH,
Tohid SFM, & Cheema MS 2017, ‘Semipurified ethyl
acetate partition of methanolic extract of Melastoma
malabathricum leaves exerts Gastroprotective activity
partly via its antioxidant-antisecretory-anti-inflammatory
action and synergistic action of several flavonoid-based
compounds’, Oxidative Medicine And Cellular Longeuvity,
vol. 2017, pp. 1-14

Jabeen S, Hanif MA, Khan MM, & Waseem Qadri RWK
2014, ‘Natural products sources and their active
compounds on disease prevention: a review’, International
Journal of Chemical and Biochemical Sciences, vol. 6, pp.
76—83.

Jindal A, & Vashist H 2012, ‘Antimicrobial activities of
medicinal plants- review’, International Journal of
Research in Pharmaceutical and Biomedical Sciences, vol.
3, No. 1, pp. 222-230.

Joffrey SM, Yob NJ, Rofiee MS, Affandi MMRMM, Suhaili Z,
Othman F, Akim AM, Desa MNM, & Zakaria ZA 2012,
‘Melastoma malabathricum (L.) smith ethnomedicinal.
uses, chemical constituents and pharmacological
properties: a review’, Evidence-Based Complementary
and Alternative Medicine, vol. 2012, pp. 1-48.

Koffi E, Sea T, Dodehe Y, Soro, S 2010, ‘Effect of solvent
type on extraction of polyphenols from twenty-three
ivorian plants’, Journal of Animal and Plant Sciences, vol.
5, 10. 3, pp. 550—558.

Nath D, Choudhury, MD & Mazumder,

‘Phytochemical profiling of Melastoma Malabathricum

PB 2014,

Linnaeus (Melastomataceae): an ethnomedicinally
important plant of Eastern Malaya’, East Himalaya
Society for Spermatophyte Taxonomy, vol. 8, no. 2, pp.
478-485.

Nozlena AS, Nik NSNMK, Noorfatimah Y, Mohd YA, Nur
NMZ, & Nor AMY 2018, ‘Ethnobotanical, phytochemical,
and pharmacological aspects of Melastoma sp.’, Malaysian
Journal of Medicine and Health Sciences, vol. 14, no. 201,
Pp- 153-163.

Nuresti, S, Baek, SH, & Asari A 2003, ‘Chemical components
of Melastoma Malabathricum’, Asian Coordinating
Group for Chemistry (ACGC) Chemical
Communications, vol. 16, pp. 28-33.

Olabinri BM, Adepoja EA, Zainab AA, & Ahmed AA 2014,

‘Phytochemical profiling of phytoconstituents of grape,

Research

Jatropha curcas and Neem (Azadirachia indica) extracts’,

Journal of Pharmacognosy and Phytotheraphy, vol. 6, no.

2, pp. 17-23.

Proestos, C, Lytoudi K, Mavromelanidou OK, Zoumpoulakis
P, & Sinanoglou VJ 2013, ‘Antioxidant capacity of selected
plant extracts and their essential oils’, Antioxidants, vol. 2,
pp. 11-22.

Sari NM, Kuspradini H, Amirta R, & Kusuma IW 2018,
‘Antioxidant activity of an invasive plant, Melastoma
malabathricum and its potential as herbal tea product’,
IOP Conference Series: Earth and Environmental Science,
vol. 144, no. 1, pp. 012029.

Sasidharan S, Chen Y, Saravanan D, Sundram K, & Latha LY
2011, ‘Extraction, isolation and characterization of
bioactive compounds from plants’ extracts’, African
Journal of Traditional Complement Alternative Medicine
vol. 8, no. 1, pp. 1-10.

Tiwari, P, Kumar B, Mandeep K, & Kaur H 2011,
‘Phytochemical screening and extraction: a review’,
Internationale Pharmaceutic Sciencia, vol. 1 no. 1, pp. 98-
106.

Wong KC, Hag Ali DM, & Boey PL 2012 ‘Chemical
constituents and antibacterial activity of Melastoma
malabathricum L.’, Natural Product Research, vol. 26, no.
7, pp. 609—618.

Wong PYY & Kitts DD 2006, ‘Studies on the dual
antioxidant and antibacterial properties of parsley
(petroselinum crispum) and cilantro (coriandrum sativum)
extracts’, Food Chemistry, vol. 97, pp. 505—515.

Zakaria ZA, Zainol ASN, Sahmat A, Salleh NI, Hizami A, &

Mahmood ND 2016, ‘Gastroprotective activity of

chloroform extract of Muntingia calabura and Melastoma

malabathricum leaves’, Pharmaceutical Biology, vol. 54,

no. 5, pp- 812—26.



