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ABSTRACT

Streptococcus pyogenes caused different illnesses, including pharyngitis ana
dermatological infections. The Dersono water apple leaves (Syzygium
malaccense) are recognized for their bioactive ingredients, which may serve as
antibacterial agents. This study purpose was to determine the antibacteriai
potential of ethanol extract and acetone fraction of Syzygium malaccense against
Streptococcus pyogenes infection. This research was a laboratory experiment, a
post-test only with control group design. Assessing growth inhibition by
measuring the diameter of halo around the well of blood agar plate. Statisticai
tests using the Sapiro-Wilk test, Lavene test, Kruskal Wallis test and Mann-
Whitney test. The study's findings demonstrated that the ethanol extract 25%
(11.80 mm) and 50% (16.51) concentrations and acetone fraction of Dersonc
water apple leaves, at 25% (11.25 mm) and 50% (12.08) concentrations, haa
strong inhibitory power. The concentrations of 6.25% (8.15 mm) and 12.50%
(9.63 mm), the ethanol extract's inhibitory power was superior than the
concentrations of 6.25% (4.42 mm) and 12.50% (3.38 mm) acetone fraction,
had moderate range. Both the ethanol extract and the acetone fraction’s
phytochemical analyses identified alkaloids, tannins, and saponins. The
conclusion was ethanol extract and acetate fraction of Dersono water apple
leaves have antibacterial effects against Streptococcus pyogenes.
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INTRODUCTION

for

worldwide, especially in

well adapted to the human host, resulting in

asymptomatic

Streptococcus pyogenes is responsible

more than 500,000 deaths per vyear

income countries . Streptococcus pyogenes is

infections,

pharyngotonsillitis, pyoderma, severe scarlet

fever, poststreptococcal glomerulonephritis,

low- and middle- skin infections, severe soft tissue infections,

necrotizing fasciitis, bacteremia (sepsis),

endocarditis, pneumonia, empyema, and

bacterial streptococcal toxic shock syndrome. The
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infectious potential of these diseases is without
age restrictions 3.

This bacterium uses various virulence
determinants to allow colonization, spread
within the host, and transmission, interfering
with the innate and adaptive immune responses
to infection 2. Streptococcus pyogenes is also
known as Group A B-hemolytic Streptococcus
(GAS), which is a Gram-positive bacterium. This
bacterium can be easily identified in a
microbiology laboratory through its ability to
hemolyze blood in culture media. This
bacterium is highly virulent due to its enzyme
and toxin production, and

its ability to

hemolyze. The fluctuating global GAS

epidemiology is characterized by the
emergence of new GAS mutants/clones, with
higher virulence. Identification of GAS isolates
that are less sensitive to penicillin increases the
risk of macrolide resistance as the first line in
the treatment of this bacterium 3. This quite
worrying potential for resistance requires action
to prevent and control the spread of resistant
mutant strains. For most Streptococcus
infections in pediatric patients and pregnant
women, the use of beta-lactam antibiotics

remains the first line of choice, but the use of

empirical broad-spectrum antimicrobial therapy
increases the spread of Multiple Drug
Resistance Streptococcus etiological agents.
This fact creates a vicious circle that must be
overcome with antibiotic policy 4. Antibiotic
policies include tightening the implementation
of antibiotic use regulations involving various
cross-sectors from the government, academics,
health workers, pharmaceutical industry, and
the community. One step to prevent antibiotic
resistance in real terms is to find new
agents/compounds that can be developed or
have the potential as antibiotics derived from
natural materials.

Indonesia has a biodiversity that can be
utilized as herbal medicine. Herbal medicine has
been used empirically to treat various infectious
diseases. Herbal products have an important
role in drug development, especially as
antibiotics. Phytochemical screening shows that
Syzygium malaccense leaf extract contains
flavonoids, tannins, quinones, phenols, and
triterpenoids/steroids®.

Syzygium malaccense leaf extract is
known to have antioxidant, antibacterial,
repellent/ mortality of Aedes aegepty larvae,
antidiabetic,

cytotoxic, antifungal,
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hepatoprotective,  anti-inflammatory,  and

analgesic activities %78, Existing research
states that Syzygium malaccense leaf extract
shows antibacterial

activity against

Staphylococcus aureus, Bacillus subtilis,
Escherichia coli, and Pseudomonas aeruginosa
bacteria °.
METHODS

This study used a laboratory
experimental method with Streptococcus
pyogenes bacteria. The material test was 96%
ethanol extract and the acetone fraction of
Dersono water apple leaves. The initial step was
a determination test of the Dersono water apple
leaves. The first stage of the study involved
preparing Dersono water apple leaf extract
using a maceration method with 96% ethanol
to obtain a thick extract. Then, concentrations
of 6.25%, 12.5%, 25%, and 50% were
prepared using dimethyl sulfoxide (DMSO) as a
negative control. Amoxicillin was used as a
positive control. The second stage involved
preparing the acetone fraction from the first
stage extract to obtain a thick fraction, and
concentrations were set at 6.25%, 12.5%,

25%, and 50%. The third stage involved

qualitative phytochemical testing of the ethanol

extract and the acetone fraction of Dersono
water apple (Syzygium malaccense) leaves. The
fourth stage involved preparing a Streptococcus
pyogenes bacterial culture on blood agar. The
fifth stage involved conducting antibacterial
tests using the well method on test materials
from ethanol extract and the acetone fraction of
Data were

Dersono water leaves.

apple
collected in the form of the average diameter of
the growth inhibition zone for Streptococcus
pyogenes bacteria formed around the wells
using the Kirby-Bauer method. The sixth stage
involved a qualitative phytochemical test to
determine the secondary metabolite content in
the ethanol extract and the acetone fraction of
Dersono water apple leaves.

Statistical tests used included the
Lavene test, the Sapiro-Wilk test, the Kruskal
Wallis test, and the Mann-Whitney test. Data
from the treatment group were compared with
the negative control group to determine the
inhibitory effect on bacterial growth, and
compared with the positive control group
(amoxicillin) to determine the strength of the

inhibitory effect.

RESULT AND DISCUSSION

Determination of plants used as

research subjects obtained Family: Myrtaceae,

BIOMEDIKA, Vol. 17, No. 2, Agustus 2025, 136 - 147

138



Investigation of the Antibacterial Efficacy of Dersono Water Apple Leaves ... (Devi Usdiana Rosyidah)

Species: Syzygium malaccense (L) Merr. and L.
M. Perry, Synonyms: Eugenia malaccensis L.
The maceration process of 1000 grams of
Dersono water apple leaf simplicia produced
117.65 grams of thick extract.

Data from the antibacterial test results
of ethanol extract of Dersono water apple
leaves (Syzygium  malaccense) against
Streptococcus pyogenes bacteria can be seen
in table 1 below. Antibacterial test data of the
acetone fraction of Dersono water apple
leaves (Syzygium malaccense) against
Streptococcus pyogenes bacteria obtained
an average diameter as shown in Table 2.
Based on tables 1 and 2, the use of DMSO
negative control was appropriate, because
DMSO was unable to inhibit the growth of S.
Pyogenes bacteria (mean inhibition zone size
= 0 mm). Dimethyl sulfoxide (DMSO), an

organosulfur compound, is widely used as the

gold standard solvent in biological research?.

DMSO is used to dissolve a wide variety of
natural and synthetic products, including
isolated secondary metabolites, plant extracts,
modified lead molecules and proteins, in vitro
antibiofilm assays?®. The average diameter of
the inhibition zone for the growth of S.
Pyogenes bacteria from the antibacterial test
of ethanol extract and acetone fraction of
Dersono water apple Leaves increased with
increasing concentration of ethanol extract
and acetone fraction. Increasing the
concentration from the smallest to the largest
has an impact on the diameter of the inhibition
zone formed, because the more effective
compounds in the extract or fraction that can
inhibit bacterial growth increase°.
Phytochemical tests of secondary metabolites
of the test materials in this study obtained

saponins, tannins, and alkaloids, as shown in

the table 3.

Table 1. Average Diameter of Inhibition of Streptococcus pyogenes Bacterial Growth by Ethanol Extract of
Dersono Water Apple Leaves (Syzygium malaccense)

Inhibition zone size (mm)

Mean of Inhibition

Treatment Group Repetition  Repetition Repetition zone size (mmz SD)
I 1I III

Negative control (DMSO) 0 0 0 0
Dersono water apple Leaf Ethanol Extract
6.25% 8.58 7.99 7.89 8.15+0.30
Dersono water apple Leaf Ethanol Extract
12.5% 11.55 8.85 8.5 9.63+1.36
Dersono water apple Leaf Ethanol Extract
25% 12.19 11.52 11.69 11.80+0.28
Dersono water apple Leaf Ethanol Extract 17.62 16.4 15.51 16.5140.86
50% ' ) ) ) '
Positive control (amoxicillin) 45.86 39.4 39.78 41.68+2.95
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Table 2. Average Diameter of inhibition of Growth of Streptococcus pyogenes Bacteria by Acetone
Fraction of Dersono Water Apple Leaves (Syzygium malaccense)

Inhibition zone size (mm)

Treatment Group

Repetition Repetition Repetition

Mean of Inhibition
zone size (mmz= SD)

I II III
Negative control (DMSO) 0 0 0 0
gzr;g:o water apple Leaf Acetone Fraction 13.27 0 0 4.42+6.25
Iljéarssg:o water apple Leaf Acetone Fraction 10.14 0 0 3.38+4.78
2Dseg/ts)ono water apple Leaf Acetone Fraction 14.01 9.54 102 11.2541.97
?ggzono water apple Leaf Acetone Fraction 13.32 11.4 11.51 12.08+0.88
Positive control (amoxicillin) 45.16 39.19 39.46 41.27+2.75

Blood agar media is a good medium for
the growth of S. Pyogenes bacteria. The
formation of inhibition zones in the S.

Pyogenes bacterial culture media indicates an

antibacterial effect. A comparison of inhibition
zones in the ethanol extract group (A) and the

acetone fraction group (B) in this study is

shown in Figure 1 below.

Figure 1: Growth inhibition zone of Streptococcus pyogenes bacteria on blood agar media. A.
Ethanol Extract of Dersono water apple Leaves (Syzygium malaccense), B. Acetone Fraction of Dersono
water apple Leaves (Syzygium malaccense)

In clinical identification of S. pyogenes, blood
agar culture media is used. S. pyogenes
colonies are dome-shaped with clear edges
and a smooth or moist surface, after
incubation for 24 hours at 35-37°C. With a

diameter of more than 0.5 mm and a grayish-

white appearance, these colonies are
surrounded by a zone of B-hemolysis that is
often two to four times the diameter of the
colony 21,

Phytochemical test data of ethanol

extract and acetone fraction of Dersono water
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apple (Syzygium malaccense) leaves can be

seen in Table 3. The phytochemical test

examination method is based on the method

used by Taufiq L.

Table 3. Secondary Metabolite Content of Ethanol Extract and Acetone Fraction of Dersono
Water Apple Leaves (Syzygium malaccense)

No Active Ingredients Content Eﬂ::g ::\:ae;g::
1 Flavonoids (positive if magenta red color forms) - -
2 Saponin (positive if foam forms) + +
3 Tannin (positive if a bluish black/green color forms) + +
4 Wagner alkaloids (positive if reddish brown color + +

forms)

The data obtained from this study were
tested for normality using the Shapiro-Wilk
test and obtained a p value <0.05 meaning
the data was not normal, while the
homogeneity test with the Levene test
obtained a p value <0.05 meaning the data
was not homogeneous. The Non-parametric
Kruskal Wallis and obtained the Ethanol
Extract value p <0.05 and the Acetone
Fraction p <0.05, at least there was 1
significantly different group. Furthermore,
the post-hoc test with Mann-Whitney to see
the significant differences between groups.
Based on table 4 was found that Ethanol
Extract 6,25%; 12,5%); 25%; and 50% were
different significant with negative control. It
was show that they have antibacterial effect

on S. pyogenes. Based on table 5 was found

that Aceton Fraction 6,25% and 12,5 % not
significant different with negative control.
Although there was a zone of inhibition (table
2), but the inhibition zone number was too
small, so it was considered statistically
insignificant. Acetone fraction 25% and 50%
was significant different with negative control
and it was show that Acetone fraction 25%
and 50% have antibacterial effect. The level
of antibacterial effectiveness can be
determined by measuring the percentage

(%) of inhibitory power using the formula

(table 6):

E=-& x 100
Da

Information:

E: Antibacterial effectiveness (%)

D: Inhibition zone diameter (mm)

Da: Diameter of antibiotic inhibition zone

(mm)

Table 4. Mann-Whitney Test of Ethanol Extract of Dersono Water Apple Leaves (Syzygium malaccense)
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No Comparison of Test Groups p value Difference

1 DMSO - Amoxicillin 0.035 significantly different

2 DMSO - Ethanol Extract 6,25% 0.037 significantly different

3 DMSO - Ethanol Extract 12,5% 0.037 significantly different
4 DMSO - Ethanol Extract 25% 0.037 significantly different

5 DMSO - Ethanol Extract 50% 0.037 significantly different

6 Ethanol Extract 6,25% - Ethanol Extract 12,5% 0.127 not significantly different
7 Ethanol Extract 6,25% - Ethanol Extract 25% 0.050 not significantly different
8 Ethanol Extract 6,25% - Ethanol Extract 50% 0.050 not significantly different
9 Ethanol Extract 12,5% - Ethanol Extract 25% 0.127 not significantly different
10  Ethanol Extract 12,5% - Ethanol Extract 50% 0.050 not significantly different
11 Ethanol Extract 25% - Ethanol Extract 50% 0.050 not significantly different
12 Amoxicillin - Ethanol Extract 6,25% 0.046 significantly different
13 Amoxicillin - Ethanol Extract 12,5% 0.046 significantly different
14 Amoxicillin - Ethanol Extract 25% 0.050 not significantly different
15  Amoxicillin - Ethanol Extract 50% 0.050 not significantly different

Table 5. Mann-Whitney Test of Acetone Fraction of Dersono Water Apple Leaves (Syzygium malaccense)

No Comparison of Test Groups pvalue Difference

1 DMSO - Amoxicillin 0.037 significantly different

2 DMSO - Acetone Fraction 6,25% 0.317 not significantly different
3 DMSO - Acetone Fraction 12,5% 0.317 not significantly different
4 DMSO - Acetone Fraction 25% 0.037 significantly different

5 DMSO - Acetone Fraction 50% 0.037 significantly different

6 Acetone Fraction 6,25% - Acetone Fraction 12,5% 0.796 not significantly different
7 Acetone Fraction 6,25% - Acetone Fraction 25% 0.268 not significantly different
8 Acetone Fraction 6,25% - Acetone Fraction 50% 0.268 not significantly different
9 Acetone Fraction 12,5% - Acetone Fraction 25% 0.121 not significantly different
10 Acetone Fraction 12,5% - Acetone Fraction 50% 0.046 significantly different
11 Acetone Fraction 25% - Acetone Fraction 50% 0.513 not significantly different
12 Amoxicillin - Acetone Fraction 6,25% 0.046 significantly different
13 Amoxicillin - Acetone Fraction 12,5% 0.046 significantly different
14 Amoxicillin - Acetone Fraction 25% 0.050 not significantly different
15 Amoxicillin - Acetone Fraction 50% 0.050 not significantly different

Based on table 6, the antibacterial

acetone (semi-polar) and ethanol

(polar)

strength of Dersono water apple leaf ethanol
extract is strong to very strong, while the
acetone fraction is moderate to very strong.
From these results, it was found that the
inhibitory power of the ethanol extract was

better than the acetone fraction. The use of

solvents is because these two types of solvents

are volatile, safer for the environment

compared to other solvents, can extract
compounds in plants better, and are the

solvents most often used to extract a material.

Table 6. Antibacterial Power of Ethanol Extract and Acetone Fraction of Dersono water apple Leaves

Test materials and

Inhibitory Power

No concentrations (%) Antibacterial Power
1 Ethanol Extract 6,25% 19.56 strong
2 Ethanol Extract 12,50% 23.11 very strong
3 Ethanol Extract 25% 28.31 very strong
4 Ethanol Extract 50% 39.61 very strong
5 Acetone Fraction 6.25% 10.72 moderate
6 Acetone Fraction 12.50% 8.19 moderate
7 Acetone Fraction 25% 27.26 very strong
8 Acetone Fraction 50% 29.26 very strong
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Based on table 1, table 2, table 4 and
table 5 it can be seen that the ethanol extract
and acetone fraction of Dersono water apple
leaves have the effect of inhibiting the growth
of Streptococcus pyogenes bacteria.

Al-Zabt et al., (2022) explains the
mechanism  of

antibacterial Syzygium

malaccense is an increase in intracellular
material leakage due to the release of nucleic
acids (DNA and RNA) and cellular protein
leakage. The antibacterial power on bacterial
membranes depends on the concentration!?.
Based on table 3, the secondary metabolite
content of the ethanol extract and acetone
fraction is obtained in the form of saponins,
tannins, and alkaloids.

Saponins contain carbohydrate, and
aglycones. Based on the chemical structure of
their aglycones, saponins are classified as
triterpenes (C30) and steroids (C27). Saponins
are abundant in higher plants 314, Alina et al.
(2023) stated that saponins are obtained by
extracting plant parts (roots, stems, bark,
leaves, shells, or seeds) with solvents (ethanol,
methanol, or water) containing saponin®3.
Pharmacological properties of saponins include
molluscicidal,

antibacterial, insecticidal,

antibacterial,  cytotoxic, and  hemolytic

propertiest>.  The antibacterial activity of
saponins is based on their interaction with cell
membranes!. The mechanism of action of
saponins is by binding to lipids, increasing the
permeability of bacterial membranes and
allowing them to enter bacterial cells!®.
Tannins are polyphenols that possess
anti-inflammatory, antibacterial, antioxidant,
anticancer, and nutrient absorption-inhibiting
and cardioprotective properties®. Tannins
(tannic acid) have antibacterial effects against
Gram-positive and Gram-negative bacteria,
including Staphylococcus aureus, Escherichia
coli, Streptococcus pyogenes, Enterococcus
faecalis, Pseudomonas aeruginosa, Yersinia
enterocolitica, and Listeria innocua'’. Tannins
have several antibacterial mechanisms of
action, including iron chelation, inhibition of
bacterial cell wall synthesis, causing cell
membrane rupture, and inhibition of the fatty
acid biosynthesis pathway, thus disrupting
bacterial cell metabolism 718, Tannins are more
effective against Gram-positive bacteria than
Gram-negative bacteria. This happens because
Gram-negative bacteria have a 2-layer cell

membranel’.
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Alkaloids are secondary metabolites
containing at least one nitrogen atom. Alkaloids
have diverse pharmacological properties,
including analgesic, antibacterial, antimalarial,
anticancer, and antihyperglycemic activities!®: 1%
20 Alkaloids are a potential class of natural
antibiotics. They have a broad range of
antibacterial activity, rarely cause side effects,
and have a low tendency to develop drug
resistance. The antibacterial mechanisms of
alkaloids include preventing bacterial cell wall
formation, altering cell membrane permeability,
disrupting bacterial metabolism, and inhibiting
protein and nucleic acid synthesis?!.

Syzygium malaccense (L.) Merr. &
L.M.Perry (Myrtaceae) is an herb that has the
potential to treat infections caused by
Streptococcus pyogenes in the respiratory
organs, reproductive organs, uropoetic organs,
and skin infections??. Syzygium malaccense (L.)
Merr. Fruit has antioxidant activity, bark has
antiviral activity, and there are antifungal,
antibacterial, anti-inflammatory, antioxidant,
and cytotoxic (in vitro) properties:®.

The combination of the effectiveness of
secondary metabolites such as alkaloids,
contributes  to

tannins, and saponins,

eradicating Streptococcus pyogenes bacteria
effectively. This reseach was different with
Mellin (2017) explained that Dersono water
apple (Syzygium malaccense (L.) Merr & L.M.
Perry) was a plant belonging to the Myrtaceae
family that contains a lot of flavonoids. The
results of the study showed that the flavonoid
content of ethanol extract of guava leaves and
the n-hexane fraction, chloroform fraction and
ethanol fraction were 1.73 £ 0.44%, 2.47 +
0.38%, 2.61 £ 0.16% and 1.37 £ 0.26%
respectively. The results showed that the
chloroform fraction had a higher flavonoid
content than the others?.

Differences in the content of secondary
metabolites including flavonoids in a plant are
influenced by where the plant grows, the drying
process, the extraction process, the use of
solvents, and temperature?* 2> 2627 The

presence and concentration of various

secondary metabolites influence the minimum

inhibitory  concentration = (MCI)  against

bacteria!3. The content of secondary

metabolites in the ethanol extract and acetone
fraction contributed

were together as

antibacterials against S. pyogenes. With

increasing concentration in the sample, the
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diameter of the inhibition zone and inhibitory
power  were increases, all sample
concentrations have the potential as
antibacterial.
CONCLUSION
All treatment groups ethanol extract and

acetone fraction of Syzygium malaccense have
antibacterial effects against Streptococcus
pyogenes. Ethanol extract and acetone fraction
of Dersono water apple leaves contain
saponins, tannins and alkaloids. The
Suggestions for further research to conduct
quantitative phytochemical tests to determine
the exact levels of each secondary metabolite.
FUNDING
This research was funded by the Higher
Education Research and Development Council
of PP Muhammadiyah through the RisetMu
Grant under the National Muhammadiyah
Research Grant Batch VIII 2024, Grant Number
0258.890/1.3/D/2025.
ACKNOWLEDGEMENT
Thank you to all parties who have helped carry
out this research.
REFERENCES
1. Armitage EP, de Crombrugghe G, Keeley

AJ, et al. Streptococcus pyogenes carriage

and infection within households in The
Gambia: a longitudinal cohort study. Lancet

Microbe. 2024,5(7):679-688.
doi:10.1016/52666-5247(24)00046-6

Brouwer S, Rivera-Hernandez T, Curren BF,
et al. Pathogenesis, epidemiology and
control of Group A Streptococcus infection.
Nat Rev Microbiol. 2023;21(7):431-447.
doi:10.1038/s41579-023-00865-7

Martin-Delgado MC, De Lucas Ramos P,
Garcia-Botella A, et al. Invasive group A
Streptococcus infection  (Streptococcus
pyogenes): Current situation in Spain.
Revista Espanola de Quimioterapia.
Published online November 5, 2024.
doi:10.37201/req/067.2024

Gergova R, Boyanov V, Muhtarova A,
Alexandrova A. A Review of the Impact of
Streptococcal Infections and Antimicrobial
Resistance on Human Health. Antibiotics.
2024;13(4).
doi:10.3390/antibiotics13040360

Yuniarni U, Sukandar EY, Fidrianny I.
Antibacterial activity of several indonesian
plant extracts and combination of
antibiotics with  Syzygium malaccense
extract as the most active substance.
International Journal of Research in
Pharmaceutical Sciences.
2020;11(3):3300-3308. doi:10.26452/ijrps.
V 11i3.2456

Al-Zabt AM, Hamad HJ, Pak-Dek MS, Ramli
NS, Rukayadi Y. Antioxidant activity of
jambu bol [ Syzygium malaccense (L.) Merr.
and Perry] leaf extract. Food Res.
2024;8(2):427-434.
doi:10.26656/fr.2017.8(2).154

Sobeh M, Mahmoud MF, Petruk G, et al.
Syzygium aqueum: A polyphenol- rich leaf
extract exhibits antioxidant,
hepatoprotective, pain-killing and anti-
inflammatory activities in animal models.
Front Pharmacol. 2018;9(JUN).
doi:10.3389/fphar.2018.00566

Hapida Y, Elfita, Widjajanti H, Salni.
Biodiversity and antibacterial activity of
endophytic fungi isolated from jambu bol
(Syzygium  malaccense).  Biodiversitas.
2021;22(12):5668-5677.
doi:10.13057/biodiv/d221253

Spellerberg B, Brandt C. Laboratory
Diagnosis of Streptococcus pyogenes
(group A streptococci). 2022 Sep 15

BIOMEDIKA, Vol. 17, No. 2, Agustus 2025, 136 - 147

145



Investigation of the Antibacterial Efficacy of Dersono Water Apple Leaves ... (Devi Usdiana Rosyidah)

[Updated 2022 Oct 9]. In: Ferretti 1],
editors.
Streptococcus pyogenes: Basic Biology to
Manifestations [Internet]. 2nd
edition. Oklahoma City (OK): University of
Oklahoma Health Sciences Center; 2022
Bookshelf URL:

Stevens DL, Fischetti VA,

Clinical

Oct 8. Chapter 29.
https://www.ncbi.nlm.nih.gov/books/

10. Suardana IW, Dinarini NMAA, Sukrama
IDM. Identifikasi Spesies Streptokokus ?-
Hemolisis Hasil Isolasi dari Nasal dan Tonsil

Babi dengan Uji Basitrasin. Buletin
Veteriner Udayana. Published online
February 26, 2021:27.

doi:10.24843/bulvet.2021.v13.i01.p05

11. Taufig H, Sumarawati T, Aini Q, Rahmawati
RP, Pawestri YA, Nabilah Qarinah N.
Potensi Fraksi-Fraksi Dari Ekstrak Tanaman

Antioksidan.;

2019.Jurnal Farmasi Sains dan Praktis.

Yang Dikenal Sebagai

Volume 3 no.1

12. Al-Zabt AM, Dek MSP, Ramli NS, Rukayadi
Y. Toxicity evaluation of the ethanolic
Jambu bol [ Syzygium malaccense (L.) Merr.
and Perry] leaves extract and mechanisms
underlying its antibacterial action. Malays J

Microbiol. 2022;18(5):505-513.
doi:10.21161/mjm.221548
13. Alina P, Kielb Ewa P, FrantiSek Z.

Antimicrobial activity of saponin-containing
plants: review. Journal of Dairy, Veterinary
& Animal Research. 2023;12(2):121-127.

doi:10.15406/jdvar.2023.12.00336

14. Li, J., & Monje-Galvan, V. (2023). In Vitro
and In Silico Studies of Antimicrobial
A Review. Processes, 11(10),

Saponins:
2856.

15. Wei, M. ping, Yu, H., Guo, Y. hui, Cheng, Y.
liang, Xie, Y. fei, & Yao, W. rong. (2022).
Synergistic antibacterial combination of
Sapindoside A and B changes the fatty acid
compositions and membrane properties of

Microbiological

Cutibacterium
Research, 255.

acnes.

16. Uddin ABMN, Hossain F, Reza ASMA, Nasrin
uses,
activities, and
phytochemical constituents of the genus
review. Food Sci Nutr.

MS, Alam AHMK.
pharmacological

Traditional

Syzygium: A
2022;10(6):1789-1819.
doi:10.1002/fsn3.2797

17.

18.

19.

20.

21.

22,

23.

Kaczmarek B. Tannic acid with antiviral and
antibacterial activity as a promising
component of biomaterials-A minireview.
Materials. 2020;13(14).
doi:10.3390/ma13143224

Farha AK, Yang QQ, Kim G, et al. Tannins
as an alternative to antibiotics. Food Biosci.
2020;38. doi: 10.1016/].fbio.2020.100751

Yan Y, Li X, Zhang C, Lv L, Gao B, Li M.
antibiotics Review Research Progress on
Antibacterial Activities and Mechanisms of
Natural Alkaloids: A Review. Published
online 2021. doi:10.3390/antibiotics

Barati M, Chahardehi AM. Alkaloids: The
Potential of Their Antimicrobial Activities of
Medicinal Plants.; 2024.

www.intechopen.com

Thawabteh AM, Ghanem AW, AbuMadi S,
et al. Antibacterial Activity and Antifungal
Activity of Monomeric Alkaloids. 7oxins .
2024;16(11). doi:10.3390/toxins16110489

Quenon C, Hennebelle T, Butaud JF, et al.
Antimicrobial Properties of Compounds
Isolated from Syzygium malaccense (L.)
Merr. and L.M. Perry and Medicinal Plants
Used in French Polynesia. Life. 2022;12(5).
doi:10.3390/life12050733

Mellin F. Penetapan kadar flavonoid ekstrak
etanol daun jambu bol (Sygyzium
malaccence (L) Merr&L.M Perry) dan
Fraksinya secara spektrofotometri UV-Visa.

https://repository.stiksam.ac.id/index.php?p=s

24,

25.

how_detail&id=70

Mahmud FN, Suhaenah A. Analisis Kadar
Senyawa Flavonoid Dari Ekstrak Etanol
Daun Kakao (Theobroma cacao L.) Dengan
Perbandingan Daerah Tempat Tumbuh.
Makassar Pharmaceutical Science Journal.
2024;2(2):2024-2326.
https://journal.farmasi.umi.ac.id/index.ph
p/mpsj

Rosita MJ], Taufiqurrahman 1, Edyson.
Perbedaan Total Flavonoid Antara Metode
Maserasi Dengan Sokletasi Pada Ekstrak
Daun Binjai (Mangifera Caesia) (Studi
Pendahuluan Terhadap Proses Pembuatan
Sediaan Obat Penyembuhan Luka).; 2017.
Dentino Jurnal Kedokteran Gigi Vol I. No 1
doi: https://doi.org/10.20527/dentin.v1i1.
346

BIOMEDIKA, Vol. 17, No. 2, Agustus 2025, 136 - 147

146


https://doi.org/10.20527/dentin.v1i1.346
https://doi.org/10.20527/dentin.v1i1.346

Investigation of the Antibacterial Efficacy of Dersono Water Apple Leaves ... (Devi Usdiana Rosyidah)

26.

27.

28.

29.

Syafarina M, Taufiqurrahman 1, Edyson.
Perbedaan Total Flavonoid Antara Tahapan
Pengeringan Alami Dan Buatan Pada
Ekstrak Daun Binjai (Mangifera Caesia)
(Studi  Pendahuluan Terhadap Proses
Pembuatan Sediaan Obat Penyembuhan
Luka).; 2017. (Issue 1). Dentino Jurnal
Kedokteran Gigi Vol I. No 1.
doi: https://doi.org/10.20527/dentin.v1i1.
343

Puspa Yani NKL, Nastiti K, Noval N.
Pengaruh  Perbedaan Jenis Pelarut
Terhadap Kadar Flavonoid Total Ekstrak
Daun Sirsak (Annona muricata L.). Jurnal
Surya Medika. 2023;9(1):34-44.
doi:10.33084/jsm. V 9i1.5131

Kaczor-Kaminska M, Kaszuba K, Bilska-
Wilkosz A, Iciek M, Wrébel M, Kaminski K.
Dimethyl Sulfoxide (DMSO) as a Potential
Source of Interference in Research Related
to Sulfur Metabolism—A Preliminary Study.
Antioxidants. 2024; 13(5):582.
https://doi.org/10.3390/antiox13050582

Summer K, Browne J, Hollanders M,
Benkendorff K. Out of control: The need for

standardised solvent approaches and data

reporting in antibiofilm assays
incorporating dimethyl-sulfoxide
(DMSO0). Biofilm. 2022;4: 100081.
Published 2022 Aug 17. doi:

10.1016/j.bioflm.2022.100081

30. Sarijowan, T. P. D, Bodhi, W., Lebang, J., S.

31.

Antibacterial Activity Test of African Leaf
Extract Against Staphylococcus aureus and
Pseudomonas aeruginosa Bacteria Growth.
Pharmacon. 2022, Volume 11 Nomor 4

Oroh, S.B., Kandou, F.E.F., Pelealu, J.,dan
Pandiangan, D. (). Uji Daya Hambat
Ekstrak Metanol Selaginella delicatula dan
Diplazium dilatatum Terhadap Bakteri
Staphylococcus aureus dan Escherichia
coli. Skripsi. 2015.

32. Pratiwi, S. R., Roanisca, O., dan Nurhadini.

Total Phenolic and Flavonoid Testof
Gleichenia  linearisLeaf Extract as
Antioxidant  UsingMicrowave  Assisted

Extraction. Stannum : Jurnal Sains dan
Terapan Kimia, 5 (2) (2023) 75-82. doi:
10.33019/jstk. V 5i2.4318

BIOMEDIKA, Vol. 17, No. 2, Agustus 2025, 136 - 147

147


https://doi.org/10.20527/dentin.v1i1.343
https://doi.org/10.20527/dentin.v1i1.343
https://doi.org/10.3390/antiox13050582

