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ABSTRACT

Melastoma malabathricum L are plants that are widely found in South Kalimantan. This plant grows
along the riverbanks. Flowers of M. malabathricum L have antibacterial activity greater than leaves in
Staphylococcus aureus bacteria. Every fase of M. malabathricum L flowers contents different quercetin and
kaempferol. M. malabathricum L flower phase consists of bud phase 1 (K1), bud phase 2 (K2), bud ph e3
(K3) and blooming phase (M). Quercetin and kaempferol are also found in M. malabathricum L fruit (F). The
highest content of quercetin and kaempferol is in the blooming phase. Quercetin and kealpfer()l have
antibacterial and wound healing activity. This research aims to analyze the antibacterial and wound healing
activity of ethanolic extracts of M. malabathricum L flower (FL) and fruit (FR). The method antibacterial
activity 1s used the liquid dilution method and continued with planting on agar media. The wound healing
activity was tested on rat that were smeared with cream for 14 days and examined the histopathology of the
skin. Concentration of extract is 1%, 2% dan 4%. The results showed that the skin smeared with FLC (flower
cream) 4% had formed adnesia, while the other treatments had not yet formed
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INTRODUCTION

Wound is a condition of damage to the skin caused by tearing of the epithelial layer or deeper
due to physical or thermal damage'. Wounds are divided into acute wounds and chronic wounds based
on their duration®. The prevalence of abrasions/bruises is 60.5% and laceration is 22.1% in South
Kalimantan. The prevalence of chronic wounds, for example diabetic ulcers, is 66.7% and cancerous
wounds is 24.6%°. Chronic wounds are not treated immediately can cause amputation. Need
immediate treatment of all forms of injuries. One of the plants that has the potential to be developed
as a wound healing drug is Melastoma mabathricum L.

M. malabathricum L. native species of South Kalimantan. This plant grows wild and is considered
as a disturbing plant. M. malabathricum L leaves has several antibacterial activities* ®, antidiarrheal’,
antioxidants®, gastroprotective!®, wound healing*!!, antinociceptive'>", anticoagulants’, anti-
inflammatory'*"", antivirals', anticancer®".

The antibacterial activity of M. Malabathricum L flowers is greater when compared to the
Ehhanolic extract of M. malabathricum L leaves in S. aureus bacteria. The inhibitory activity of
ethanol extract of M. Malabathricum L flowers was the same as ampicillin at a concentration of 20%°.
M. malabathricum L flowers and fruits contain flavonoid, specifically quercetin and kaempferol.
Flavonoids have antimicrobial activity'®!7. Each phase of the flower contains different quercetin and
kaempferol contentsEBud flower 1 (K1), bud 2 (K2), bud 3 (K3) and bloom (M) flower phases have
quercetin content of 19.47 pug / g, 17.78 pug / g, 31.2 pg respectively / g, and 94.32 ng / g, while the
kaempferol contents were respectively K1, K2, K3 and M, which were 140.99 pg / g, 57.28 ng / g,
9532 pg / g, and 349.37 pg / g'®. In addition to flowers, the fruit also contains quercetin and
kaempferol with 67.78 pg / g and 43.52 pug / g respectively. Differences content of quercetin and
kaempferol cause differences in antibacterial activity because quercetin and kaempferol have
antibacterial activity'®. Quercetin also have wound healing dfivity, so this extract have wound
healing activity. There are no studies on the antibacterial and wound healing activity of M.
malabathricum L flowers and fruits.

MATERIAL AND METHOD
Collection of M. malabathricum L. flower and fruit samples

M. malabthricum L were collected from Gunung Kupang area, Banjarbaru, South Kalimantan.
Flowers are divided into four phases, namely bud 1 (K1), bud 2 (K2), bud 3 (K3), and blooming
flowers (FL), while frfi (FR) only consists of 1 phase (fig. 1). This plaint was determination in the
Laboratory of Basic Sciences, Lambung Mangkurat University, Banjarbaru, South Kalimantan,
Indonesia

Extraction of M. malabathricum L. flower and fruit

M. malabathricum L. was extracted using the maceration method. Pulverized M. malabathricum
L. extracted with ethanol 96%. Extraction was conducted until the solvent was colorless. The extract
was obtained by evaporation using rotary evaporator until thick extract was obtained and the extract
was put in the oven until the weight remains.

Turbidity test
Minimum inhibitory concentration (MIC) was determined using a broth dilution method.
@hltures of Streptococeus aureus were grown in heart infusion broth (BHI Broth, Oxoid UK) and
each culture was adjuggd to 3 x 10° CFU/ml (1 McFarland standard). Forty percent ethanolic extract
M.malabathricum L stock solutions were prepared by dissolving 2 g of ethanolic extract M.
malabthricum L in dimethyl sulfoxide (DMSO) 5% and ethanol until 5 mL, than the serial dilution
until the smallest concentration is obtained which shows the MIC of the ethanolic extract M.
malabathricum L. One mililitre a Streptococcus aureus was put into test tube containing 1 mL of
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various concentration ethandfle extract M. malabathricum L in BHI broth. The test tube were
incubated at 37 °C for 18-24. A loop full of blith from each test tube was not showing growth; hence
they were inoculated into nutrient agar plate and incubated further for 2fJh at 37 °C. Then, the agar
plates were examined for growth and turbidity using the una\ided eye®’. The procedure was rep@lited
three times. The inoculums of the organism without ethanolic extract of M. malabathricum L were
used as the control. The growth of the control was compared to the growth of the organism exposed
to the test material. The MIC is the least concentration of antimicrobial agent that prevents microbial
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growth™ —.

Wound Healing Test

Rats were randomly separated into at least 8 cages for adaptation for 1 week. Each cage
contains 5 rats. Rat weight between 200 - 250 g. Two groups as a control group, namely negative
control (NC), rats were only given cream base, positive control (PC), rats were given povidone iodine
solution and three groups were treated as cream treatment group with ethanolic extract of flowers and
fruit of M. malabathricum L with extract concentration. flower M. malabathricum L 1% (FLC1), 2%
(FLC2) and 4% (FLC3), while the concentration of fruit extract of M. malabathricum L consisted of
1% (FRC1), 2% (FRC2) and 4% (FRC3). Observations were made on the 14th day. During the
adaptation period, rats receive food and drink ad libitum.

Before inicision wound, the rats were given anesthetic ketamine injection at a dose of 40
mg/kg BW. The rats that had received anesthesia were then initiated on the back with a diameter of
2 cm until the skin was detached. Once a day the wound will be smeared with cream or povidone
iodine according to the treatment. Treatment is carried out for a maximum of 14 days. Observations
were made on day 14 (Modification of Rupina et al., 2016)%.

RESULT AND DISCUSSEDN
MIC of extract ethanolic of M. malabathricum L

Ethanolic extract of M. malabathricum L phase Bud 2 has the highest MIC (8%), and the smallest
MIC (2%) is phase Bloom and Fruit. Based on research conducted by Isnaini et al, 2018a and Isnaini
et al., 2019, it is known that the smallest quercetin and kaempferol levels are found in the Bud 2,
which is 17.78 pg/g and 57.28 pg/g and the largesE]juercetin and kaempferol content is phase Bloom,
that ccontent of quercetin and kaempferol is 94.32 pg/g and 34937 pg/e®*, while the content of
quercetin and kaempferol in phase F is 67.78 pg/g and 43.52 pg/g*. Phase Fruit has the same activity
as Phase Bloom, although the content of quercetin and kaempferol from phase Fruit is smaller
compared to phase Bloom. The similarity of these activities is due to the comparison of quercetin
content in phase Fruit is greater when compared to the content of kaempferol, whereas in phase
bloom, quercetin content is smaller when compared to kaempferol content. Quercetin and kaempferol
have antibacterial activity”. Quercetin has greater antibacterial activity when compared to
kaempferol”. Quercetin works by inhibiting the enzyme DNA gyrase and topoisomerase IV, but it
also inhibits B lactamase in MDR strain bacteria. Quercetin can also inhibit the growth of biofilms in
S. mutans bacteria®.

4
Wound Healing Activity
Wolild healing is a repair process that occurs in the skin or other tissues after experiencing
trauma® *. Wound healing process is complex and involves anti-inflammatory and anti-bacterial.
There are four phases in the wound healing process, namely coagulation, inflammation, proliferation
#d maturation or remodeling® . Wound healing aims to achieve tissue integrity and homeostasis®.
The wound healing process begins with the restoration of damaged tissue, so that it returns to its
original state’”. The wound healing process is very important, so it does not cause physical disabilities
and cause scars™’.
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Wound healing processes that don’t take place in a [imely and orderly manner will cause
chronic wounds. In chronic wounds, wound healing stops irflhe inflammatory phase. The presence
of an inflammatory phase is characterized by high levels of pro-inflammatory cytokines, proteases,
senescent cells and persistent infection®’. Therapeutic interventions are carried out to reduce
inflammation and promote tissue regeneration®**’. Inflammation occurs due to the stimulation of
infectious agents and free radicals™. The flowers and fruits of M. malabathricum L contain quercetin
which has activity as an antibacterial and antioxidant®*'. In this research, it was found that flower and
fruit extracts had the same MIC, which was 2%. Although both have the same antibacterial activity,
histological examination shows that the ethanolic extract of M. malabathricum L flowers has greater
wound healing activity. This can be seen from the histology of rat skin. Histological picture of rat
skin when given cream of ethanolic extract of M. malabathricum L flowers (FLC3) had better results
compared to other treatments, because when administered with M. malabathricum L flower extract,
adnesia had formed on the skin (fig. 2). M. malabathricum L flower extract contains quercetin'®. The
difference in wound healing activity was due to the ethanolic extract of M. malabathricum flower
contains more quercetin, compared to fruit'***. Quercetin can increase wound contraction, depending
on the dose*”.

Quercetin has strong anti-inflammatory activity. The mechanism of anti-inflammatory action
of quercetin is through downregulating IL-1B, IL-6 and IL-8, and upregulating IL-10**#** During
wound healing, granulation tissue is formed by increasing the expression of IL-10, VEGF and TGF-
b1*3# Until now, the mechanism of action of wound healing from the ethanol extract of M.
malabathricum L. flowers is still unknown.

CONCLUSION

The antibacterial activity of the flower and fruit extract of M. malabathricum depends on the
content of querectin and kaempferol. In extracts containing small quercetin and kaempferol, the
antibacterial activity is also small, while in extracts containing large quercetin and kaempferol, the
antibacterial activity is also large. The comparison between the content of quercetin and kaempferol
also affects the antibacterial activity. Extracts containing more quercetin than kaempferol, the activity
will be greater when compared to extracts containing greater kaempferol than quercetin.

REFERENCE

1. Zawani M. Maarof M. Tabata Y. Motta A. Fauzi MB. Quercetin-Embedded Gelastin Injectable Hydrogel as Provisional Biotemplate
for Future Cutaneous Application: Optimization and In Vitro Evaluation. Gels. 2022; 8(10):1-18.

2. Maheshwari 5. Tiwari RK. Singh L. Green expertise: Synthesis of silver nanoparticles for wound healing application an overview.
Res J Pharm Technol. 2021; 14(2):1149-54.

3. Putri KV.Novitasar [. Wardatina H. Tangkeallo L. Ashari MD. Wound Healing Activity of Galam Flower (Melaleuca cajuputi subsp.
Cumingiana (Turcz) Barlow) Journal of Agromedicine and Medical Sciences [Internet]. 2022; 8(1):34-8. Available from:
http:/fjumal.unej.acid/index php/JAMShttps://doiorg/10.19184/ams v8il 27451,

4. Sunilson JAJ. James J. Thomas J. Jayaraj P. Varatharajan R. Muthappan M. Antibacterial and wound healing activities of melastoma
malabathricum linn. Afr I Infect Dis. 2008; 2(2).

5. Choudhury MD. Nath D. Talukdar A das. Antimicrobial activity of Melastoma malabathricum L. Assam University Journal of Science
and Technology. 2011; 7(1):76-8.

6. Isnaini. Budiarti LY. Muthmainah N, Baringgo DS, Frisilia R, Sulistyaningrum N, et al. Antibacterial Activities of Ethanol Extract
of Karamunting (Melastoma malabathricum L.) Leaf and Flowers on Salmonella typhi, Escherichia coli, Staphylococcus aureus. In:
BROMO Conference. 2018. p. 316-8.

7. Sunilson JAT. An K. Kumari A. Mohan S. Antidiarrhoeal activity of leaves of Melastoma malabathricum Linn. Indian J Pharm Sci.
2009; 71(6):691.

8. Susanti D. Sirat HM. Ahmad F. Ali RM. Aimi N. Kitajima M. Antioxidant and cytotoxic flavonoids from the flowers of Melastoma
malabathricum L. Food Chem. 2007; 103(3):710-6.

9. Chalise JP. Acharya K. Gurung N. Bhusal RP. Gurung R. Skalko-Basnet N. et al. Antioxidant activity and polyphenol content in
edible wild fruits from Nepal. Int J Food Sci Nutr. 2010; 61(4):425-32.

10, Hussain F. Ali HM. Ismail S. Noor SM. Abdulla MA. Gastroprotective effects of Melastoma malabathricum aqueous leaf extract
against ethanol-induced gastric ulcer inrats. Am J Biochem Biotechnol. 2008; 4(4):438—41.

11, Simanjuntak MR. Ekstraksi Dan Fraksinasi Komponen Ekstrak Daun Tumbuhan Senduduk (M. malabathricum L) Serta Pengujian
Efek Sediaan Krim Terhadap Penyembuhan Luka Bakar [Skripsi]. [Medan]: Universitas Sumatera Utara; 2008.




33.

34.

3s.

36.

37.

38.

39.

Sulaiman MR. Somchit MN. Israf DA, Ahmad Z. Moin S. Antinociceptive effect of Melastoma malabathricum ethanolic extract in
mice. Fitoterapia. 2004, 75(7-8):667-72.

Zakaria ZA. RNS RMN. Abdul Ghani ZDF. Hanan Kumar G. Sulaiman MR. Fatimah CA. Antinociceptive and anti-inflammatory
properties of Melastoma malabathricum leaves chloroform extract in experimental animals. J Pharmacol Toxicol. 2006; 1:337-45.
Mayasan D. Yosi BM. Sylvia UT. Sudarsono. TLC-contact bicantography and disc diffusion method for investigation of the
antibacterial activity of Melastoma malabathricum L. leaves. Res J Pharm Technol. 2021; 14(12):6463-0.

Nazlina I. Norha S. Noor Zarina AW . Ahmad [B. Cytotoxicity and antiviral activity of Melastoma malabathricum extracts. Malays J
Appl Biol. 2008; 37:53-5.

SD Patil. Hafizur MAH. Priti AR. Pravin B. Yardhi 8S. Synthesis and evaluation of novel Flavonoid derivatives for Antibacterial
activity. Asian J Pharm Res. 2016; 6(1):27-30.

Manvar MN. Antibacterial activity of leaves and flowers of Ipomoea aquatica forsk.(Convolvulacea). Asian J. Pharm. Res. 2018;
8(2): 94-98.

Isnaini. Permatasari N. Mintaroem K. Widodo MA. Analysis of quercetin and kaempferol levels in various phase of flowers
melastoma malabathricum L. Intemational Joumal of Plant Biology. 2018; 9(1):1-4.

Zhang YN. Yin HM. Zhang Y. Zhang DI. Su X. Kuang HX. Cocrystals of kaempferol, quercetin and myricetin with 4, 4-bipyridine:
Crystal structures, analyses of intermolecular interactions and antibacterial properties. J Mol Struct. 2017; 1130:199-207.

CLSI. Methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically. Approved Standard, Pennsylvania.
2012;11898-9087,

Abbas HA. Antibacterial, anti-swarming and antibiofilm activities of local Egyptian clover honey against Proteus mirabilis isolated
from diabetic foot infection. Asian J Pharm Res. 2013; 3(3):114-7.

Kumari PD. Shenoy SM. Khijmatgar 8. Chowdhury A. Lynch E. Chowdhury CR. Antibacteral activity of new atraumatic restorative
treatment materials incorporated with Azadirachta indica (Neem) against Streptococcus mutans. J Oral Biol Craniofac Res. 2019,
9(4):321-5.

Rupina W. Tdanto HF. Fitrianingrum I. Efek Salep Ekstrak Etanol 70% Daun Karamunting terhadap Re-epitelisasi Luka Insisi Kulit
Tikus Wistar. eJournal Kedokteran Indonesia. 2016; 4(1):26-30.

Isnaini. Yasmina A. Nur'amin HW. Antioxidant and cytotoxicity activities of karamunting (Melastoma malabathricum L.) fruit
ethanolic extract and quercetin. Asian Pacific Joumal of Cancer Prevention. 2019; 20(2):639-43.

Singh D. Sharma SK. Shekhawat MS. Yadav KK. Sharma RA. Bansal A. et al. Screening of Some Glycosidic Flavonoids and their
Anti Microbial Activity of Cassia Pumila Lamk. Asian Journal of Research in Chemistry. 2012; 5(2):305-11.

Zeng Y. Nikitkova A. Abdelsalam H. Li I. Xiao I. Activity of quercetin and kaemferol against Streptococcus mutans biofilm. Arch
Oral Biol. 2019; 98:9-16.

Devi P. Nj M. Madhumitha B. Meera R. Wound healing property of Aerva lanata leaves extract. Res J Pharm Technol [Intemet].
2009; 2(1):210-1. Available from: www.rjptonline.org

Johnson DB. Gode A. Evaluation of Ethanolic Extract of Trdax procumbens Linn on Wound Healing in Rats. Res J Pharm Technol
[Internet]. 2012; 5(2). Available from: www.gjptonline org

Saravanan R. Senthilkumar K. Dhachinamoorthi D. Uma Mahesh P. Vamsi Krishna G. Venkata Pavani K. Evaluation of wound
healing and anti microbial activity of the Argemone mexicana linn (Papavraceae). Res J Pharm Technol. 2017; 10(6):852-7.

Rawat S. Gupta A. Development and study of wound healing activity of an ayurvedic formulation. Asian J Res Pharm Sci. 2011;
1{1):26-8.

Sharma RK. Rajni GP. Nathiya D. Sharma AK. Assessment of wound healing activity of roots of Bauhinia vadegata Linn. by excision
and incision model in Albino Rats. Asian J Res Pharm Sci. 2015; 5(3):145-52.

Bura AR. Effect of Wound Healing Potential of Plumeria obtusa (Champa) Spray. Asian Journal of Pharmaceutical Research. 2018
8(4):231-5.

Chittasupho C. Manthaisong A. Okonogi S. Tadtong S. Samee W. Effects of quercetin and curcumin combination on antibacterial,
antioxidant, in vitro wound healing and migration of human dermal fibroblast cells. Int J Mol Sci. 2022; 23(1):1-16.

Charde RM. Charde MS. Fulzele SV. Satturwar PM. Kasture AV, Joshi SB. Evaluation of Ethanolic Extract of Moringa Oleifera for
Wound Healing, Anti-inflammatory and Antioxidant Activities on Rats. Res J Pharm Technol [Intemet]. 201 1; 4(2). Available from:
www.rjptonline org

Deshmukh R. Agrawal R. Chauragde S. Lilhare S. Mishra MU. Formulation and evaluation of ointment containing natural wound
healing activity of Tridax procumbens. Res J Pharm Technol. 2018; 11(10):4543-6.

Rezkita F. Wibawa KGP. Nugraha AP. Curcumin loaded chitosan nanoparticle for accelerating the post extraction wound healing in
diabetes mellitus patient: A review. Vol. 13, Research Journal of Pharmacy and Technology. Res ] Pharm Technol. 2020; 13(2):1039-
42,

Ghori 55. Gouse M. Panda N. Khaled 5. Basheeruddin S. Baig MD. et al. Wound Healing Activity of Poly Herbal formulation.
Research Journal of Pharmaceutical Dosage Forms and Technology. 2015; 7(2):125-8.

Vijayabhaskar K. Sravanprasad M. Venkateshwarlu G. Devi PS. Kumar KH. Sunil J. Wound Healing Activity of Bauhinia purpurea
in Albino Wistar Rats. Asian Joumal of Research in Pharmaceutical Science. 2011; 1(2):47-9.

Purohit SK. Solanki R. Mathur V. Mathur M. Evaluation of wound healing activity of ethanolic extract of Curcuma longa rhizomes
in male albino rats. Asian Journal of Pharmaceutical Research. 2013; 3(2):79-81.

Jose H. Krishnakumar K. Dineshkumar B. Herbal extracts based scaffolds for wound healing therapy. Res J Pharm Technol. 2021;
14(3):1805-10.

Husen SA. Setyawan MF. Syadzha MF. Susilo RIK. Hayaza 5. Ansor ANM. et al. A novel therapeutic effects of sargassum
ilicifolium alginate and okra (Abelmoschus esculentus) pods extracts on open wound healing process in diabetic mice. Res J Pharm
Technol. 2020; 13(6):2764-70.

Fu I. Huang J. Lin M. Xie T. You T. Quercetin promotes diabetic wound healing via switching macrophages from M1 to M2
polarization. Journal of Surgical Research. 2020; 246:213-23.




43,

Beken B. Serttas R. Yazicioglu M. Turkekul K. Erdogan S. Quercetin Improves Inflammation, Oxidative Stress, and Impaired Wound
Healing in Atopic Dermatitis Model of Human Keratinocytes. Pediatr Allergy Immunol Pulmonol. 2020; 33(2):69-79.

Nandhidha R1. Punnagai K. Evaluation of Anti-Inflammatory and Wound Healing Potential of Sodium Glucose Co-Transporter2
(SGLT2) Inhibitors. Res J Pharm Technol. 2022; 15(10):4457-9.




Table 1. MIC of ethanolic extract of M. malabathricum L in §. aureus

Sample MIC
Budl T
Bud2 8%
Bud3 5%

Bloom 2%
Fruit 2%

FLCI FLC2 FLC3
Figure 2. Histology skin of rats after treatment cream extract M. malabathricum L after 14 days
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