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Abstract. Apridamayanti P, Sari R, Rachmaningtyas A, Aranthi V. 2021. Antioxidant, antibacterial activity, and FICI (Fractional
Inhibitory Concentration Index) of ethanolic extract of Melastoma malabathricum leaves with amoxicillin against pathogenic bacteria.
Nusantara Bioscience 13: 140-147. Cengkodok plants (Melastoma malabathricum L.) from the Melastomataceae tribe have properties
as a fever reliever (antipyretic), pain reliever (analgesic), relieve swelling, and treat burns or bleeding wounds. This study aimed to
determine the antioxidant activity, total phenol content, total flavonoids, and MIC value of ethanol extract of M. malabathricum leaves
against Bacillus cereus, Bacillus subtilis, Staphylococcus aureus, Staphylococcus epidermidis, Escherichia coli, Proteus mirabilis, and
Pseudomonas aeruginosa. The method used in this study was the antioxidant activity was carried out using the DPPH test, the total
phenol-flavonoid content by using gallic-quercetin acid comparison and measurement with Spectrophotometry UV/Vis. Antibacterial
activity was carried out by the Kirby-Bauer disc diffusion method. Antioxidant activity in this study showed ICso value = 5.28pug/mL.
The chemical constituent's total phenols are 36.645 + 5.14%, and the total flavonoids are 4.163 + 0.2%. Antibacterial activity MIC
values were obtained at a concentration of 6.25 mg/mL against B. cereus with a diameter of 8.28 mm + 0.225, against B. subtilis with a
diameter of 8.53 mm + 0.275, against S. aureus with a diameter of 7.23 mm + 0.275, against S. epidermidis with a diameter of 6.18 mm
+ 0.104; MIC values obtained at a concentration of 1.56 mg/mL in E. coli with a diameter of inhibition zone 6.77 £ 0.72 mm, P.
mirabilis with a diameter of inhibition zone 6.32 £ 0.19 mm, and P. aeruginosa with a diameter of inhibition zone 6.40 + 0.26 mm. The
characteristic of the combination of cengkodok leaf ethanol extract and Amoxicillin towards S. epidermidis and B. subtilis with FICI
value is one categories additive; P. aeruginosa with FICI value is two categories indifferent; E. coli, B. cereus, S. aureus, and P.
mirabilis with FICI value is 0.5 categories synergistic.
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INTRODUCTION

Melastoma malabathricum L is one of the plants
utilized as medicine by Indonesian people, one of them is
people of Dayak ethnic in Sekajang village, Sanggau
Regency, West Kalimantan province as a medicine for
wounds and fever reliever. Part of the cengkodok plant or
M. malabathricum used is leaf, stem, seed, and root, which
has the advantage of overcoming various diseases. For
example, cengkodong leaf is known to have efficacy in
overcoming diarrhea, dysentery, and vaginal discharge;
used for women after maternity, bleeding hemorrhoid,
wound healing, laxative urine, urinary problem, and
toothache (Alwash et al. 2013; Hossan et al. 2010).

In the Melastoma malabathricum leaf research by
Andriyawan, the secondary metabolite content has also
been tested in flavonoids, saponins, tannins, and terpenoids
strongly suspected of having antibacterial activity.
(Andriyawan 2015). Research conducted by Faravani and
Susanti et al. 2009 stated that total flavonoid in M.
malabathricum leaf water extract has antioxidant activity.
The result shows that the water extract of M.
malabathricum leaf with the DPPH method has a value of
ICs0 amounted to 10.573 £+ 0.58 pumol/L.

Infection is a disease when bacteria disrupt the network
system in the body. Bacteria have different
microorganism's natural habitats, such as normal flora of
the skin and normal flora of the gastrointestinal tract.
Infection can happen if pathogenic bacteria destroy the
body by multiplying and beating the defense mechanism in
the body. Management therapy for digestive tract disorders
due to bacterial infection is antibiotics. One of the
antibiotics often used is broad-spectrum antibiotics such as
amoxicillin. However, several studies have stated that
amoxicillin is resistant to some bacteria. For example,
research by Nurmala et al. (2015) says that amoxicillin has
67.1% resistance to Bacillus cereus, Staphylococcus aureus,
Escherichia coli, Proteus mirabilis, and Pseudomonas
aeruginosa.

The immune condition system, nutrition, environmental
factor, and lack of cleanliness cause infection in the skin. A
diabetic ulcer is an infection of the deepest skin tissue in
the foot in Diabetes Mellitus patients, with a prevalence
value in Indonesia in 2013 of 2.1%. That value is higher
than in 2007, which is 1.1% with the twice increase.
Urinary  tract infection caused by pathogenic
microorganisms from the urethra to the bladder rises and
multiplies and increases in number, causing ureteral and
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kidney infection (Smeltzer 2008). According to the
Ministry of Health of the Republic of Indonesia, in 2014,
the total number of UTI sufferers in Indonesia was 90-100
cases per 100.000 people per year, or around 180.000 new
cases per year (Ministry of Health of the Republic of
Indonesia 2014). Amoxicillin antibiotics have experienced
a resistance of 67.6% (Nurmala 2015; Maulida 2016).
Amoxicillin is a broad-spectrum antibiotic used in the
treatment of infection. Also, using natural ingredients
combined with synthetic antibiotics such as amoxicillin can
increase the sensitivity of antibiotics that experience
resistance. Based on this, alternatives are needed to
overcome resistance events. An alternative way to increase
the activity of amoxicillin to bacteria resistance is by
combining it with M. malabathricum leaf ethanol extract.
This study aimed to determine the chemical constituent of
secondary metabolites M. malabathricum leaves extract
ethanol and antioxidant activity. In addition, antibacterial
activity with minimum inhibition concentration (MIC) and
Fractional Inhibition  Concentration Index (FICI)
characterization of M. malabathricum leaf extract with
amoxicillin leaves against B. cereus, Bacillus subtilis, S.
aureus, Staphylococcus epidermidis, E. coli, P. mirabilis,
and P. aeruginosa. The yield value is ICso concentration,
total phenol and flavonoid content percentage, MIC
concentration value, and FICI characteristics of M.
malabathricum leaf ethanol extract with amoxicillin.

MATERIALS AND METHODS

The material used in this research is M. malabathricum
leaf extract, which was determined to be obtained in Suruh
Tembawang Village, Entikong Subdistrict Sanggau
Regency, West Kalimantan Province. The test bacteria
used in this research were isolates from diabetic ulcer
patients: E. coli, P. mirabilis, P. aeruginosa, B. cereus, B.
subtilis, S. aureus, and S. epidermidis and became a
collection of pharmacy study program laboratories at the
Faculty of Medicine, University of Tanjungpura,
Pontianak, Indonesia. Laminar Air Flow (Minihelix II),
micropipette (Rainin E1019705K), oven (Mammert®),
Spectrophotometer UV-Vis (Shimadzu).

Procedures
Extraction of Melastoma malabathricum leaf

The making of M. malabathricum leaf extract was
conducted with the maceration method. Macerate is then
collected and concentrated with a rotary evaporator until a
thick extract is obtained.

Media preparation

As much 38 gram MHA (Mueller Hinton Agar) media
dissolved in sterile aquadest amounted to 1000 mL. The
solution was then heated until all dissolved. In hot
conditions, that solvent was put into Erlenmeyer, and the
media solvent pH was checked, then sterilized in an
autoclave at 121°C for 15 minutes (Zimbro 2009).

Concentration series solvent preparation

Melastoma malabathricum leaf ethanol extract consists
of making 10% stock solvent and concentration series
solvent. M. malabathricum leaf ethanol extract 100 mg/mL
stock solvent is made by dissolving 10 g extract in 100 mL
DMSO. Concentration extract of M. malabathricum leaf is
made in several series of concentrations which are 12.5
mg/mL, 6.25 mg/mL, 3.12 mg/mL, 1.56 mg/mL, 0.78
mg/mL, 0.39 mg/mL, and 0.19 mg/mL towards bacteria E.
coli, P. mirabilis, P. aeruginosa. The concentration extract
used in this study are 25 mg/mL; 12,5 mg/mL; 6,25
mg/mL; 3,12 mg/mL; 1,56 mg/mL; 0.78 mg/mL, and 0.39
mg/mL for bacteria B. cereus, B. subtilis, S. aureus, and S.
epidermidis.

Bacterial inoculum preparation

Bacterial colonies of E. coli, P. mirabilis, P.
aeruginosa, B. cereus, B. subtilis, S. aureus, and S.
epidermidis are taken by work culture using a sterile ose
needle. It was suspended into 10 mL sterile NaCl 0.9%
solvent until turbidity was obtained, then incubated at
37°C. The turbidity obtained is then compared to the Mc
standard. Farland 0.5 is equivalent to 1 x 108 bacterial
cells/mL, and after the equivalent, this suspension is used
as a test bacterium (ICMR 2009).

Thin Layer Chromatography

Identification with Thin Layer Chromatography (TLC)
using silica gel F254 plate. The mobile phase for flavonoid
and phenol compounds is n-butanol: acetic acid: water
(4:1:5). The mobile phase used for terpenoid compounds is
n-hexane: ethyl acetate (8:2). Spots on TLC were observed
in ultraviolet with 254 nm and ultraviolet with 366 nm.
Spotting viewers for flavonoids is AICls, spotting views for
phenols, namely FeCls and spotting views for terpenoids,
namely vanillin-sulfuric acid reagents.

Total phenol and flavonoid contents

Determination of chemical constituent total phenolic
with Follin Ciocalteau method. As much as 10 mg ethanol
extract of M. malabathricum, Leaves dissolved to 10 ml
with methanol as stock solution. The test solution was
made with a 150 pg/mL concentration and reacted with 500
pl Follin Ciocalteau and 2 ml Na,COs 10%. Then heated at
the temperature of 50°C for 5 minutes and incubated for 10
minutes. Measurement absorbance in wavelength 757 nm
and expressed as gallic acid equivalent (%).
The total flavonoid content study using the Chang method.
M. malabathricum. ethanol leaf extract is added with 0.1
ml AICl; 10%, 0.1 ml CH3;COONa 1 M. The solvent
mixture was incubated for 30 minutes. Measured
absorption at a wavelength of 425 nm, the total flavonoid
content using quercetin as a comparison standard and
expressed as quercetin equivalent (%) (Hanani. 2014).

Antioxidant activity test

A total of 25 mg of M. malabathricum leaves extract
dissolved in 25 mL of methanol p.a made as a stock
solution was conducted preliminary tests of antioxidant
using TLC plates (Thin Layer Chromatography) with a
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mobile phase of butanol: acetic acid: water (4: 1: 5).
Elution results are then sprayed with a DPPH solution
concentration is 1000pg/mL. A test antioxidant followed
this with a spectrophotometer. The concentration leaf
ethanol extract of M. malabathricum is 1, 4, 7, 10 dan 13
pg/mL as much 1 ml and 3 ml DPPH solution with a
concentration of 20 pg/mL were incubated for 30 minutes.
Measurement using a UV-VIS spectrophotometer at a
wavelength of 515.1 nm.

Determination of MIC Value

Determination of antibacterial activity by using disc
diffusion Kirby-Bauer method. Bacteria suspension in
inoculation using a sterile cotton bud on the surface of
media MHA. The 6 mm disc paper that has been soaked in
each concentration of the M. malabathricum leaf ethanol
extract with concentrations 12.5 mg/mL, 6.25 mg/mL, 3.12
mg/mL, 1.56 mg/mL, 0.78 mg/mL, 0.39 mg/mL and 0.19
mg/mL towards bacteria E. coli, P. mirabilis, P.
aeruginosa. The concentration extracts used in this study
are 25 mg/mL; 12,5 mg/mL; 6,25 mg/mL; 3,12 mg/mL;
1,56 mg/mL; 0.78 mg/mL, and 0.39 mg/mL for bacteria B.
cereus, B. subtilis, S. aureus, and S. epidermidis put in the
surface of media MHA. Media MHA is incubated in an
incubator at 37°C for 24 hours after the diameter of the
growth of the resistance area (clear zone) around the paper
disc using calipers (ICMR 2009).

Determination of FICI Value

Antibacterial activity combination with extract tests
was conducted using the Kirby-Bauer disc diffusion
method. The MIC concentration from M. malabathricum
leaf ethanol extract combined with MIC concentration from
amoxicillin with the volume ratio of 1:1. The integrated
solution of M. malabathricum leaves ethanol extract and
amoxicillin using the Kirby-Bauer disk diffusion method.
Testing a combination solution against bacteria which are
E. coli, P. mirabilis, P. aeruginosa, S. epidermidis, B.
cereus, S. aureus, and B. subtilis using four variations of
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concentration which are two times, one time, half times and
quarter times from single antibiotic MIC which are
Amoxicillin and MIC ethanol extracts of single M.
malabathricum leaves (Tinrat. 2015).

Data analysis

Antioxidant test result based on IC50 value (pg/mL),
phenol, and flavonoid total with equivalence with gallic
acid and quercetin in percent, MIC value (ug/mL) in each
bacteria. Data is presented in average value and standard
deviation. Characterization of FICI is determined based on
the FICI table.

RESULTS AND DISCUSSION

Determination of phytochemical and antioxidant activity

Melastoma malabathricum ethanol extract has
flavonoids, phenol, tannins, saponins, and terpenoid
compounds. The ethanol extract of M. malabathricum
leaves is proven to have metabolite compounds in
flavonoid, phenol, and terpenoid, as shown in Table 1 and
Figure 1.

Table 1. Thin Layer Chromatography Result of Melastoma
malabathricum Leaf Ethanol Extracts Total Phenol Content, Total
Flavonoid Content, and Antioxidant Activity.
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Figure 1. Chromatogram pattern of flavonoid, phenol, and terpenoid compounds of Melastoma malabathricum leaf ethanol extract



APRIDAMAYANTI et al. — FICI characterization ethanolic extract of Melastoma malabathricum

The total phenol and flavonoid content of ethanol
extract of M. malabathricum leaves using gallic acid and
quercetin as a standard. The linear regression equation of
the gallic acid compound was y = 0.012x + 0.001, and the
quercetin was y = 0.035x - 0.019 results obtained can be
seen in Table 2. Preliminary testing of antioxidant activity
using silica gel chromatography plates obtained patches of
compounds that turn yellow after spraying with DPPH. The
test result can be seen in Figure 2. Antioxidant activity is
conducted by using DPPH compounds as free radical
compounds using a spectrophotometer in wavelength 515,1
nm obtained concentration of ICsp amounted to 5.28 +
0.007 ppm

Determination of Melastoma malabathricum leaf ethanol
extract MIC

The determination of M. malabathricum leaves ethanol
extract MIC value towards bacteria E. coli, P. mirabilis, P.
aeruginosa, B. cereus, B. subtilis, S. aureus, and S.
epidermidis using disc diffusion Kirby-Bauer method with
the former resistance zone. The result of the antibacterial
activities can be seen in Figures 3 and 4 and Table 5.
Antibacterial test results formed clear zone diameter and
MIC value according to Tables 3 and 4. From the data MIC
(Minimum Inhibitory Concentration) value of M.
malabathricum leaf extract towards E. coli, P. mirabilis,
and P. aeruginosa bacteria shown in the concentration of
1.56 mg/mL with an average of resistance zone sustainably
amounted to 6.77 £ 0.72 mm, 6.32 + 0.19 mm, dan 6.40 +
0.26 mm. The concentration used are 25 mg/mL; 12.5
mg/mL; 6.25 mg/mL; 3.12 mg/mL; 1.56 mg/mL; 0.78
mg/mL, and 0.39 mg/mL for bacteria B. cereus, B. subtilis,
S. aureus, and S. epidermidis is obtained concentration of
6.25 mg/mL M. malabathricum leaf ethanol extract with
resistance zone value with a diameter of 8.28 mm + 0.225,
8.53 mm + 0.275, 7.23 mm £ 0.275, and 6.18 mm + 0.104.

Determination of FICI value of Melastoma
malabathricum Leaf Ethanol Extract with Amoxicillin
The antibacterial characteristics FICI value of the
combination was calculated by summing the Fractional
Inhibitory Concentration of the antibiotic or FIC (A) and
the Fractional Inhibitory Concentration of the test material
or FIC (B). So that the FICI value is obtained, the
combination's characteristics can be seen based on this
value (Table 6). The concentration included in the
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calculation is the most negligible combination

concentration that produces the inhibition zone.

A B

Figure 2. Preliminary antioxidant activity test: A) Before sprayed
by DPPH, B) After Sprayed by DPPH

Table 2. Total phenol content, total flavonoids, and antioxidant
activity of Melastoma malabathricum leaf ethanol extract

Phenol Flavonoid Antioxidant
level (%) level (%)  activity (ppm)

Ethanol extract M.  36.645+5.14 4.163 +£0.242 5.28 +0.007

malabathricum leaf

Table 4. Result of Melastoma malabathricum leaf ethanol extract
MIC

Average of inhibition zone diameter

Concentration (mm) £ SD
Escherichia Proteus  Pseudomonas
coli mirabilis aeruginosa
Extract 12.5 mg/mL 10.77 £0.45 10.67 +0.35 10.40+0.36
Extract 6.25 mg/mL 9.35+0.43 9.37+0.40 8.98+0.64
Extract 3.12 mg/mL 7.78 +0.58  8.62+0.08 7.83+0.57
Extract 1.56 mg/mL 6.77 £0.72 6.32+0.19 6.40+0.26

Extract 0.78 mg/mL - - -
Extract 0.39 mg/mL - - -
Extract 0.19 mg/mL - - -

Table 3. Result of Melastoma malabathricum leaf ethanol extract MIC

Diameter of Inhibition Zone (mm)

Concentration .
Bacillus cereus

Bacillus subtilis

Staphylococcus aureus Staphylococcus

epidermidis
25 mg/mL 10.35+0.377 11.08+0.104 10.7740.236 7.73+0.283
12.5 mg/mL 9.42+0.321 9.13+0.104 9.28 +0.321 6.82+0.161
6.25 mg/mL 8.28+0.225 8.53+0.275 7.2310.275 6.18+0.104
3.12 mg/mL - - - -
1.56 mg/mL - - - -
0.78 mg/mL - - - -

0.39 mg/mL - -
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Table 5. Inhibition zone diameter of ethanol extract of Melastoma
malabathricum leaf combination with Amoxicillin towards
Staphylococcus epidermidis. Bacillus subtilis, and Pseudomonas
aeruginosa

Concentration (mg/mL) X (mm)*
Amoxicillin Extract S. epidermidis
0015625 125W 81
00078125% 625% 74
0003906" 3125Y 66
00019537 15627 -
Amoxicillin Extract  B. subtilis
0003906%W 125W 885
0001953 625% 745
0000976" 3125Y 68
00004887 15622 -
Amoxicillin Extract P. aeruginosa
0125W 312w 9
00625% 156% 84
003125" 078Y -
00156257 0397 -
Amoxicillin Extract Escherichia coli
00312W 312w 76
00156% 156% 66
00078 078Y 65
000397 0397 635
Amoxicillin Extract Proteus mirabilis
00078 312w 64
00039% 156% 62
00019Y 078Y 619
000097 0397 608
Amoxicillin Extract Bacillus cereus
w 125 127
05% 625 675
025Y 3125 63
01257 1562 615
Amoxicillin Extract  Staphylococcus aureus
0125w 125W 755
00625% 625% 66
00312 3125Y 65
001567 15624 62

Note: Description:x = average, ¥ = 2 times concentration of MIC,
X = 1 time concentration of MIC, Y = % time concentration of
MIC, Z = ¥ time concentration of MIC, * = Test was conducted in
3 times of replications
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Discussion
Melastoma malabathricum ethanol extract has
flavonoids, phenol, tannins, saponins, and terpenoid

compounds. Meutia (2017) researches the phytochemicals
screening of M. malabathricum leaf ethanol extract
compounds: flavonoids, tannin, polyphenol, saponin, and
triterpenoid (Meutia 2017).

The determination of the MIC (Minimum Inhibitory
Concentration) value aims to find the lowest concentration
of M. malabathricum leaves ethanol extract to show
antibacterial activity marked with a clear zone. The
diameter of the resistance zone formed becomes smaller
with the decrease in concentration. Therefore, it can be
assumed that there is an equal relationship between the
reduction of extract concentration and the smaller
resistance zone formed. This study is related to compound
concentration which is dissolved in the extract.
Concentration affects the diffusion speed of nutritious
substances. The bigger the concentration of the extract, the
faster the diffusion results, and the greater the antibacterial
power and the wider diameter of the inhibitory zone
formed (Putri 2017). The difference in inhibition is caused
by differences in organism sensitivity, mechanism, and
work synergy between the active compounds in the extract
(Haryati 2015).

Melastoma malabathricum leaf ethanol extract MIC
towards bacteria E. coli is 1.56 mg/mL. According to
Purwanto's (2015) research, this result stated that methanol
fraction of M. malabathricum leaf has MIC value
amounted to 1 mg/mL towards bacteria E. coli (Purwanto
2015). MIC value of M. malabathricum leaf ethanol extract
towards bacteria P. mirabilis is 1.56 mg/mL. This result
differs from research by Omar et al. (2012), which stated
that the MIC value in Melastoma malabathricum L. flower
extract is 50 mg/mL (Omar et al. 2012). The different
concentrations can be caused by the other part of the plants
used. MIC value of M. malabathricum leaf ethanol extract
for P. aeruginosa amounts to 1.56 mg/mL. According to
research conducted by Alwash et al. (2013), this result
stated that M. malabathricum leaf methanol extract has
MIC value amounted to 1.56 mg/mL for bacteria P.
aeruginosa (Alwash et al. 2013).

Table 6. Result of determination of FICI value combination of Melastoma malabathricum leaf ethanol extract with antibiotics towards

bacterial test

Concentration in combination

Bacterial test (mg/mL) FIC(A) FIC (B) FICI Characteristics
Amoxicillin Extract
Staphylococcus epidermidis 0.003906 3.125 0.5 0.5 1 Additive
Bacillus subtilis 0.0009765 3.125 0.5 0.5 1 Additive
Pseudomonas aeruginosa 0.0625 1.56 1 1 2 Indifferent
Escherichia coli 0.0039 0.39 0.25 0.25 0.5 Synergistics
Proteus mirabilis 0.0009 0.39 0.25 0.25 0.5 Synergistics
Bacillus cereus 0.125 1.562 0.25 0.25 0.5 Synergistics
Staphylococcus aureus 0.0312 3.125 0.25 0.25 0.5 Synergistics

Description: FIC(A) = Inhibitory concentration of amoxicillin fraction, FIC(B) = Inhibitory concentration of caras leaf ethanol extract,

FICI = Fractional Inhibitory Concentration Index



APRIDAMAYANTI et al. — FICI characterization ethanolic extract of Melastoma malabathricum 145

Bacteria E. coli, P. mirabilis, and P. aeruginosa are
Negative Gram bacteria. The component of cell wall
Negative Gram bacteria is lipids, peptidoglycan, and an
outer membrane consisting of phospholipids (inner layer)
and lipopolysaccharides (outer layer) so that they are
nonpolar (Haryati 2015). B. cereus, B. subtilis, S. aureus,
and S. epidermidis are included in positive Gram bacteria.
The characteristics of positive Gram bacteria have cell
walls with a thickness of 20-50 nm surrounded by
cytoplasm membranes. The cell wall component in Positive
Gram bacteria consists of peptidoglycan, which forms a
thick and stiff wall, theatrics acid, and theicuronic acid.

In this study, a combination of M. malabathricum leaf
ethanol extract and amoxicillin to test bacteria have
different characteristics. These can be affected based on the
type of bacteria Gram which is positive Gram and negative
Gram. The difference between those Grams is in the former
of the bacteria cell wall. Positive Gram bacteria have thick

Bacillus subtilis

Bacillus cereus

Staphylococcus aureus

peptidoglycan in the bacteria cell wall. In contrast, negative
Gram bacteria have lipoprotein in the outer part, thin
peptidoglycan in the middle layer, and lipopolysaccharides
in the inner layer (Pelczar 2008; Radji 2010). Therefore,
amoxicillin's mechanism as an antibacterial prevents the
biosynthesis of cell wall mucopeptide. That is considered
the cause why amoxicillin is more effective towards
positive Gram bacteria than negative Gram bacteria (Kaur
etal. 2011).

Melastoma malabathricum leaf ethanol extract's ability
to prevent the growth of bacteria is caused by the existence
of compounds that have a role as antibacterial, flavonoid,
phenol, and terpenoid. Based on Meutia's (2017) research,
the phytochemicals screening result in ethanol extract of M.
malabathricum leaves have secondary metabolite
compounds: flavonoid, tannin polyphenol, saponin, and
triterpenoid (Meutia 2017).

Staphylococcus epidermidis

A =25 mg/mL A =25mg/mL A =25mg/mL A =25 mg/mL

B =12.5 mg/mL B =12.5 mg/mL B =12.5 mg/mL B =12.5 mg/mL
C =6.25 mg/mL C =6.25 mg/mL C =6.25 mg/mL C =6.25 mg/mL
D =3.12 mg/mL D =3.12 mg/mL D =3.12 mg/mL D =3.12 mg/mL
E = 1.56 mg/mL E = 1.56 mg/mL E = 1.56 mg/mL E = 1.56 mg/mL
F =0.78 mg/mL F =0.78 mg/mL F =0.78 mg/mL F =0.78 mg/mL
G =0.39 mg/mL G =0.39 mg/mL G =0.39 mg/mL G =0.39 mg/mL

Figure 3. Antibacterial activity test of Melastoma malabathricum leaf ethanol extract

Escherichia coli

Proteus mirabilis

Pseudomonas aeruginosa

A=12.5mg/mL A =125 mg/mL A =125 mg/mL
B =6.25 mg/mL B =6.25 mg/mL B =6.25 mg/mL
C =3.12 mg/mL C =3.12 mg/mL C =3.12 mg/mL
D =1.56 mg/mL D =1.56 mg/mL D =1.56 mg/mL
E =0.78 mg/mL E =0.78 mg/mL E =0.78 mg/mL
F =0.39 mg/mL F =0.39 mg/mL F =0.39 mg/mL
G =0.19 mg/mL G =0.19 mg/mL G =0.19 mg/mL

Figure 4. Antibacterial activity test of Melastoma malabathricum leaf ethanol extract
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Proteus mirabilis Bacillus cereus

Staphylococcus aureus

Figure 5. Result of Combination of FICI Melastoma malabathricum leaf ethanol extract with amoxicillin. Note: (A) = combination of 2
times MIC amoxicillin and 2 times MIC extract, (B) = Combination 1 time MIC amoxicillin and 1 time MIC extract, (C) = Combination
Y kali MIC amoxicillin and % time MIC extract, (D) = Combination % kali MIC amoxicillin and ¥ time MIC extract

Flavonoid is a derivative of phenol compound which is
a protein coagulator. The mechanism of flavonoid
compounds is to inhibit the function of the cell membrane
by forming complexes with bacterial extracellular proteins
through hydrogen bonds, causing the structure of cell walls
and bacterial cell membranes to become unstable and
resulting in the release of intracellular compounds (Ngajow
2013).

Flavonoid compounds can also inhibit energy
metabolism by inhibiting the use of oxygen by bacteria;
inhibition of C reductase occurs to inhibit the formation of
metabolism (Bontjura 2015). The mechanism of flavonoids
as antibacterials is to impede energy metabolism, while the
phenol mechanism is to denature proteins, and the tannin
mechanism is to form bonds with proteins resulting in
protoplasmic coagulation in bacteria (Cushnie and Lamb
2005; Miyazawa et al. 2006). With the antibacterial
properties of the compounds contained in the test material,
it is suspected that the combination between the test plant
and antibiotics is synergistic.

Phenol is a disinfectant compound that can be
antibacterial by denaturation cell protein. The hydrogen
bonds between phenol and protein cause the protein
structure to become damaged. The hydrogen bond will
affect the cell wall's and cytoplasmic membrane's
permeability because both are proteins. The imbalance of
macromolecules and ions in cells will cause cells to
become lysis (Noventi 2016). Terpenoid mechanism as an
antibacterial is by lysis of the bacteria cell wall. Terpenoid
compound reacts to porin (transmembrane protein) in
bacteria cell walls outside the membrane, forming strong
polymer-bound, which destroys porin. Damage to the

porin, the entry and exit point for the compound, will
reduce the bacterial cell wall, which will cause the bacterial
cell to lack nutrition so that the bacterial growth is stunted
or dies (Astiani 2014).

In conclusion, this study, antioxidant activity 1Cso value
is 5.28 pg/mL, total phenols 36.645 + 5.14%, total
flavonoids 4.163 %= 0.2%; and MIC values obtained at a
concentration of 6.25 mg/mL against B. cereus with a
diameter of 8.28 mm + 0.225, against B. subtilis with a
diameter of 8.53 mm £ 0.275, against S. aureus with a
diameter of 7.23 mm + 0.275, against S. epidermidis with a
diameter of 6.18 mm £ 0.104; MIC values obtained at a
concentration of 1.56 mg/mL in E. coli with a diameter of
inhibition zone 6.77 + 0.72 mm, P. mirabilis with a
diameter of inhibition zone 6.32 + 0.19 mm, and P.
aeruginosa with a diameter of inhibition zone 6.40 + 0.26
mm. Therefore, the characteristics of the combination of M.
malabathricum leaf ethanol extract and Amoxicillin
towards S. epidermidis and B. subtilis with FICI value is
one categories additive; P. aeruginosa with FICI value is
two categories indifferent; E. coli, B. cereus, S. aureus and
P. mirabilis with FICI value is 0.5 categories synergistic.
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