BIOLOGY, MEDICINE, & NATURAL PRODUCT CHEMISTRY
Volume 15, Number 1, April 2026 | Pages: 1177-1182 | DOI: 10.14421/biomedich.2026.151.1177-1182

ISSN 2089-6514 (paper)
ISSN 2540-9328 (online)

Development of Ethanol Extract Combination of Red Shoot Leaves
(Syzygium myrtifolium) and Bilimbi Leaves (Averrhoa bilimbi L.)
as an Anti-Propionibacterium acnes Agent in Acne Spot Formulation

Micha Mahardika'*, Isna Lailatusholihah!, Miftahul Jannah?
! Analytical Chemistry Department; 2Chemistry Department, Sekolah Tinggi Analis Kimia Cilegon,
J1. Lingkar Selatan KM 1.7 Cilegon 55281, Tel. +62-274-540971, Fax. +62-274-519739, Indonesia.

Corresponding author*
micha.mahardika@gmail.com

Manuscript received: 21 April 2026. Revision accepted: 26 June 2026, Published: 28 June 2026.

Abstract

Propionibacterium acnes is a Gram-positive bacterium and the primary causative agent of acne, which is commonly treated with the
antibiotic clindamycin. However, inappropriate use of clindamycin can lead to bacterial resistance. This study explores a natural
therapeutic alternative using a combined ethanol extract of red shoot leaves (Syzygium myrtifolium) and bilimbi leaves (Averrhoa bilimbi
L.), formulated into an acne spot gel preparation. The objectives of this research were to identify secondary metabolites and to determine
the antibacterial effectiveness of the combined extract against P. acnmes. Qualitative phytochemical screening, FTIR analysis, and
antibacterial activity assays using the disk diffusion method at concentrations of 2.5-10% were conducted to evaluate both the extract and
the gel preparation. The results confirmed the presence of flavonoids with O—H (3000-3500 cm™), C-O, and C=O functional groups,
which are associated with antibacterial activity. The antibacterial activity of the extract showed inhibition zones of 6.5-12 mm,
proportionally correlated with concentration. Meanwhile, the acne spot gel containing 17.5% of the combined extract exhibited an
inhibition zone of 18.5 mm, greater than that of the commercial product (Wardah acne spot, 15.2 mm), indicating strong inhibitory
activity (10-20 mm). Quality evaluation of the gel preparation demonstrated that pH, viscosity, and spreadability complied with the
Indonesian National Standard (SNI 16-4399-1996) requirements.
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INTRODUCTION several advantages, including ease of use, simple
removal upon application and cleansing, as well as
providing a cooling sensation on the skin (Ansong et al.,
2023).

Red shoot leaves (Syzygium myrtifolium), belonging
to the genus Syzygium and the family Myrtaceae, contain
high levels of bioactive compounds with antioxidant and
antibacterial properties, which can help reduce skin
inflammation and address skin disorders such as
psoriasis, eczema, and acne (Suryati et al., 2025). Red
shoot leaves contain secondary metabolites such as
alkaloids, triterpenoids, flavonoids, and saponins, which

Cosmetics are materials or preparations intended to be
applied to the external parts of the human body, such as
the epidermis, hair, nails, lips, and external genital
organs, or to the teeth and the mucous membranes of the
oral cavity, primarily for cleansing, perfuming, altering
appearance, and/or correcting body odor, as well as
protecting or maintaining the body in good condition
(Yusuf Zainudin & Chabib, 2023). Acne is a common
skin disorder that develops due to blockage of the
pilosebaceous units, characterized by the presence of

comedones, papules, pustules, and scars on the face and  ay  act as  antibacterial  agents  against
other skin areas. One of the main causes of inflammation  pyopionibacterium acnes (Imrawati Imrawati et al.,
in acne is the bacterium Propionibacterium acnes. In  2(26).

general, acne treatment involves the use of antibiotics as

. \ HbIot Bilimbi leaves (Averrhoa bilimbi L.) also possess
antibacterial agents; however, prolonged antibiotic use

antibacterial properties. They contain sulfur, tannins,

may lead to the risk of hypersensitivity reactions in some
individuals (Kamra & Diwan, 2017).

Acne spot treatment in the form of a gel is an
alternative skincare product formulated to address
inflamed acne and to reduce the potential emergence of
new lesions in the same skin area. Gel formulations offer

peroxidase, formic acid, calcium oxalate, potassium
citrate, flavonoids, and saponins (Mustiqawati et al.,
2022). The extract of bilimbi leaves (Averrhoa bilimbi
L) exhibits antibacterial activity against
Propionibacterium acnes (Putri et al., 2024). Previous
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studies have shown that the combination of 70% ethanol
extract of bilimbi leaves (4verrhoa bilimbi L.) with other
plants produced an antibacterial inhibition zone of 15.73
mm against Staphylococcus epidermidis, which was
greater than that of the positive control, Clindamycin
HCI (Chaniago et al., 2024). Based on the antibacterial
potential of both plants and the absence of studies on the
combination of red shoot leaf and bilimbi leaf extracts,
this research aims to develop an acne spot formulation
derived from the combination of these extracts as a safe
and effective alternative treatment for acne.

MATERIALS AND METHODS

Materials

The equipment used included an analytical balance,
oven, rotary evaporator, Petri dishes, paper discs,
autoclave, laminar air flow (LAF) cabinet, pH meter,
viscometer, and Fourier Transform Infrared (FTIR)
spectrometer. The materials used comprised young red
shoot leaves obtained from PT Multielok Cosmetic
Cikande, bilimbi (Averrhoa bilimbi) leaves from Cilegon
Tegal Wangi, absolute ethanol, concentrated HCI,
magnesium powder, distilled water, a pure culture of
Propionibacterium  acnes, nutrient agar, 0.9%
physiological NaCl solution, the antibiotic clindamycin,
Wardah acne spot product (as a comparator), carbomer,
butylene glycol, phenoxyethanol, and AMP-95.

Preparation Sample

The red shoot leaves and bilimbi leaves were cleaned,
washed, and dried in an open room without direct
sunlight for seven days, then ground into powder
(Iwansyah et al., 2021). Extraction was carried out using
the maceration method with absolute ethanol at a ratio of
1:10. The powdered leaves (50 g of each) were combined
and macerated with 1000 mL of absolute ethanol for 24
hours with stirring every 6 hours. The remaceration
process was performed twice until a clear filtrate was
obtained. The filtrate was concentrated using a vacuum
rotary evaporator and further evaporated on a water bath
at a temperature of 40-50 °C.

Phytochemical Screening and Characterization

The flavonoid test was carried out by adding 2 mg of
magnesium powder and 3 drops of concentrated HCI to
the extract; a positive result was indicated by the
formation of an orange-red color (Safrina et al., 2022).
Extract characterization was performed using FTIR with
the ATR method.

Antibacterial Activity Test of the Extract

The antibacterial test was conducted using the disk
diffusion method with 6 mm paper disks on nutrient agar
media inoculated with P. acnes. Sterile distilled water
was used as the negative control, clindamycin as the
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positive control, the Wardah acne spot product as a
comparator, and the test extract at concentrations of
2.5%, 5%, 7.5%, and 10% prepared in 10% DMSO.
Incubation was carried out at 37 °C for 24 hours, after
which the inhibition zones were measured using a vernier
caliper.

Acne Spot Formulation

The gel formulation was prepared by mixing carbomer (1
g), distilled water, butylene glycol (15 g), AMP-95 (3 g),
phenoxyethanol (0.2 g), and the combined extract at the
optimum  concentrations determined from the
antibacterial test, namely 10% (F1), 12.5% (F2), 15%
(F3), and 17.5% (F4). The mixture was stirred until
homogeneous.

Evaluation of the Acne Spot Preparation

The evaluation included an organoleptic test to observe
aroma, color, and texture; a homogeneity test by
observing the presence or absence of coarse particles; a
spreadability test using a 200 g load (standard 5-7 cm); a
pH test within the skin-acceptable range of 6-8; and a
viscosity test using a viscometer at 20 rpm with a
standard range of 2,000-50,000 cP.

Antibacterial Activity
Preparation

The test was conducted in the same manner as the
antibacterial assay of the extract, using gel formulations
at concentrations of 10%, 12.5%, 15%, and 17.5%
against P. acnes with the disk diffusion method and
incubation at 37 °C for 24 hours.

Test of the Acne Spot

RESULTS AND DISCUSSION

In this study, the samples used were red shoot leaves
(Syzygium myrtifolium) and bilimbi leaves (Averrhoa
bilimbi L.) that were sorted and washed with running
water, then dried in an open area without direct exposure
to sunlight for 7 days to prevent damage to the chemical
components of the leaves due to high temperatures. The
dried red shoot and bilimbi leaves (1:1) were extracted
using the maceration method with 96% ethanol as the
solvent at a ratio of 1:10 for 24 hours, and the maceration
was repeated twice using fresh solvent. The solvent used
was 96% ethanol because ethanol has the ability to
extract compounds over a wide polarity range, from polar
to nonpolar compounds, is less toxic than other organic
solvents, is not easily contaminated by microorganisms,
and is relatively inexpensive. After the simplicia were
macerated, the extract was concentrated or evaporated
using a rotary evaporator at a temperature of 50 °C until
a viscous extract was obtained. The resulting thick
extract amounted to 80 g, with an extraction yield of
80%. The extraction results showed that the high
percentage yield of the combined ethanol extract of red
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shoot leaves and bilimbi leaves met the requirements for
a good plant extract yield which is greater than 10%
(Kementrian

Results of Phytochemical Screening

Phytochemical screening in this study aimed to identify
the secondary metabolite compounds present in the
combined ethanol extract of red shoot leaves (Syzygium
myrtifolium) and bilimbi leaves (Averrhoa bilimbi L.).
The results of the phytochemical screening can be seen in
Table 1.

Table 1. The results of the phytochemical screening of the combined
ethanol extract of red shoot leaves (Syzygium myrtifolium) and bilimbi
leaves (Averrhoa bilimbi L.).

Sample Test Reagents Results Note
The
combined

A color
ethanol Mg powder change
extract of Flavonoid and + to
red shoot concentrated
leaves and HCI. g;ir‘jf;_
bilimbi ’
leaves.

The phytochemical screening test showed that the
combined ethanol extract of red shoot leaves (Syzygium
myrtifolium) and bilimbi leaves (Averrhoa bilimbi L.)
was positive for flavonoids. A positive reaction was
indicated by a color change to orange-red or orange-
brown after the addition of magnesium powder and HCI,
which forms flavilium salts through interaction with the
carbonyl groups of flavonoids. These results are
consistent with a study which used 96% ethanol as the
solvent (Supriatno et al., 2024).

FTIR Test Results

FTIR analysis was performed to identify the functional
groups of compounds present in the combined ethanol
extract of red shoot leaves (Syzygium myrtifolium) and
bilimbi leaves (Averrhoa bilimbi L.) based on their
respective spectra.
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Figure 1. FTIR Spectrum of the Combined Extract of Red Shoot Leaves
and Bilimbi Leaves.
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The FTIR spectrum analysis of the ethanol extract
combination of red shoot leaves (Syzygium myrtifolium)
and bilimbi leaves (Averrhoa bilimbi L.) (Figure 1)
showed a broad absorption band at 3000-3500 cm™,
indicating the presence of O—H groups characteristic of
flavonoids, supported by the presence of C—O and C=0
functional groups (Suteja et al., 2025). The identification
of these flavonoid compounds suggests the antibacterial
potential of the combined leaf extract.

Antibacterial Activity Test Results
The antibacterial activity test was conducted using the
disc  diffusion method with various extract
concentrations, a positive control (the antibiotic
clindamycin), and a negative control (sterile distilled
water). Clindamycin (a macrolide antibiotic) inhibits
bacterial protein synthesis at the ribosomal level,
particularly against Propionibacterium acnes. Sterile
distilled water was selected as the negative control
because it has no antibacterial activity, thereby ensuring
that any inhibition zone observed originated from the
sample rather than from technical factors.

The results of the antibacterial activity test of the
ethanol extract combination of red shoot leaves and
bilimbi leaves against P. acnes are presented in Figure 2.
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Figure 2. Results of the antibacterial activity test of the ethanol extract of
red shoot leaves and bilimbi leaves against Propionibacterium acne;
Testing of the positive control, negative control, product comparator, and
10% concentration extract (a); Testing of extract samples at concentrations
of 2.5%, 5%, 7.5%, and 100% (b)

Figure 2 shows that the ethanol extract combination
of red shoot leaves and bilimbi leaves has potential as an
antibacterial agent against Propionibacterium acnes, as
indicated by the formation of a clear inhibition zone. The
smallest inhibition zone was 6.5 mm at a concentration
of 2.5%, and the largest was 12 mm at a concentration of
10%, demonstrating a proportional relationship between
concentration and antibacterial activity. This is because
higher concentrations contain greater amounts of active
compounds, which more effectively inhibit bacterial
growth.

This antibacterial activity is influenced by secondary
metabolites, particularly flavonoids, which act by
damaging the bacterial cell membrane through the
formation of extracellular protein complexes and by
inhibiting energy metabolism and oxygen utilization in
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bacteria, thereby preventing Dbacterial proliferation
(Zhang et al., 2025).

Table 2. Results of the antibacterial activity test of the ethanol extract of
red shoot leaves and bilimbi leaves against Propionibacterium acnes.

concentration Inhibition
(%) Zone
(mm)

The combined ethanol extract 2.5 6.5
of red shoot leaves and bilimbi 5 8
leaves. 7,5 10

10 12

100 20
Positive control Clindamycin 32
Negative control Aquadest -
comparator Wardah acne 16.5

spot

The antibacterial inhibition zones were classified into
four categories: weak (<5 mm), moderate (5-10 mm),
strong (10-20 mm), and very strong (>20 mm) (Sanam et
al., 2022). The combined ethanol extract of red shoot
leaves and bilimbi leaves against Propionibacterium
acnes showed moderate activity at a concentration of
7.5% and strong activity at a concentration of 10%
(Zakiah et al., 2025).

The 10% concentration, which exhibited the greatest
antibacterial activity (Table 2), was determined as the
optimum concentration for the acne spot gel formulation.
The results of the antibacterial activity test of the acne
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spot gel formulated with the combined extract against P.
acnes are presented in Figure 3.

Figure 3 shows that the acne spot gel formulated with
the combined ethanol extract of red shoot leaves and
bilimbi leaves has potential antibacterial activity against
Propionibacterium acnes, with an optimal clear
inhibition zone observed at an extract concentration of
17.5%.

The use of an initial 10% concentration in the gel
formulation was intended to anticipate the possible
degradation of secondary metabolite compounds present
in the extract when mixed with the chemical ingredients
used in the acne spot formulation (Wahdi et al., 2026)

(@) (b)

Figure 3. Results of the antibacterial activity test against
Propionibacterium acnes; Testing on formulations F1, F2, F3, and F4 (a);
Testing on the acne spot gel base, positive control, negative control, and
product comparator (b)

Table 3. Results of the antibacterial activity test of the acne spot gel base + ethanol extract of red shoot leaves and bilimbi leaves against

Propionibacterium acnes.

Sample Formulation Inhibition Zone (mm)
Acne spot gel base + combined ethanol extract of red shoot leaves and bilimbi leaves. F1 10
F2 14
F3 15
F4 18.5
Acne spot gel base - 6
Positive Control Clindamycin 29
Negative Control Aquadest -
Comparator Wardah acne spot  15.2

Table 3 shows that the acne spot gel based on the
combined extract remains effective, with inhibition zones
ranging from 10 mm (10% concentration) to 18.5 mm
(17.5% concentration) against Propionibacterium acnes.
This activity is higher than that of the commercial
product Wardah acne spot (15.2 mm), indicating that the
secondary metabolite compounds in the extract remain
stable even when formulated with other chemical
ingredients.

Acne Spot Formulation

The acne spot gel formulation (Table 4) uses the ethanol
extract combination of red shoot leaves and bilimbi
leaves as the active ingredient at concentrations of 10—
17.5%. The excipients include carbomer (thickening
agent), butylene glycol (humectant), AMP-95
(emulsifier), phenoxyethanol (preservative), and distilled
water (solvent). The results of the gel preparation
evaluation are presented in Table 4.
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Table 4. Formulation of an acne spot gel based on the ethanol extract combination of red shoot leaves and bilimbi leaves

. Weight (g)

Ingredients Fi F2 F3 F4
Ethanol extract combination of red shoot leaves and bilimbi leaves 10 12,5 15 17,5
Carbomer 1 1 1 1
Butylene glycol 15 15 15 15
AMP-95 3 3 3 3
Phenoxyethanol 0,2 0,2 0,2 0,2
Aquadest 70,8 68,3 65,8 63,3

The physical evaluation of anti-acne gel preparations
is conducted to ensure quality, stability, and user comfort
on the skin. This evaluation includes organoleptic
properties, homogeneity, pH, viscosity, spreadability,
and adhesion, which influence the effectiveness and
safety of the formulation. Through these tests, it can be
determined whether the formulated gel meets the

required standards for topical preparations (Ningrat,
2024).

Table 5 shows that the acne spot gel based on the
combined extract meets the SNI 16-4399-1996, with a
pH of 4.5-8.0 and a viscosity of 2000-50,000 cP. The
spreadability test resulted in values of 5-5.3 cm, which
comply with the standard range of 5—7 cm, ensuring
optimal gel distribution when applied to the skin.

Table 5. Evaluation test of the acne spot gel formulation based on the ethanol extract combination of red shoot leaves and bilimbi leaves.

Sample Colour Organolepst:lcle“ Homogeneity Spreadability(cm) pH Xl;)c osity

Basis transparent Not pungent No lumps 3,2 6,0 38920

F1 Brownish yellow pungent No lumps 5 6,2 44700

F2 Light brown pungent No lumps 5,1 6,3 46100

F3 Dark brown Very pungent No lumps 5,2 6,5 47200

F4 Blackish brown Very pungent No lumps 5,3 6,7 47400
CONCLUSIONS Micha Mahardika & Isna Lailatusholihah wrote the

The ethanol extract combination of red shoot leaves
(Syzygium myrtifolium) and bilimbi leaves (Averrhoa
bilimbi L.) contains secondary metabolites in the form of
flavonoids that can be used as antibacterial agents. The
ethanol extract combination of red shoot leaves
(Syzygium myrtifolium) and bilimbi leaves (Averrhoa
bilimbi L.) can be developed as an active antibacterial
ingredient in acne spot formulations as an alternative to
replace harmful chemical substances. Based on the
research results, the formulation showed inhibition zones
against Propionibacterium acnes at concentrations of
10% (10 mm), 12.5% (14 mm), 15% (15 mm), and
17.5% (18.5 mm).

Acknowledgements: The authors would like to
acknowledge Sekolah Tinggi Analis Kimia Cilegon and
Multielok Cosmetics for supporting this study with
laboratory facilities, as well as assistance in data
collection and processing

Authors’ Contributions: Micha Mahardika & Isna
Lailatusholihah designed the study. Micha Mahardika,
Miftahul Jannah, and Isna Lailatusholihah carried out the
laboratory work. Miftahul Jannah analyzed the data.

manuscript. All authors read and approved the final
version of the manuscript

Competing Interests: The authors declare that there are
no competing interests.

REFERENCES

Ansong, J. A., Asante, E., Johnson, R., Boakye-Gyasi, M. El,
Kuntworbe, N., Owusu, F. W. A., & Ofori-Kwakye, K. (2023).
Formulation and Evaluation of Herbal-Based Antiacne Gel
Preparations. BioMed Research International, 2023(1).
https://doi.org/10.1155/2023/7838299

Chaniago, M. S. G., Yuliana, A., & Paramyta, B. D. A. (2024). Uji
Aktivitas Antibakteri Kombinasi Ekstrak Etanol 70% Daun
Jarak Pagar (Jatropha curcas L.) dan Daun Belimbing Wuluh
(Averrhoa bilimbi L.) terhadap Bakteri Staphylococcus
epidermidis. Bioscientist : Jurnal Illmiah Biologi, 12(1), 887.
https://doi.org/10.33394/bioscientist.v12i11.9947

Kementerian Kesehatan Republik Indonesia. (2020). Farmakope
Indonesia Edisi VI. Kementerian Kesehatan Republik
Indonesia

Imrawati Imrawati, Yuri P. Utami, Suwahyuni Mus, Fhahri
Mubarak, Rahmah Mustarin, Iin S. Fauziah, Indri Katemba, &
A. F. Rizky. (2026). Optimization of Flavonoid, Anthocyanin
Content and Antibacterial Activity of Syzygium myrtifolim
Walp. Leaves with Various Extraction Solvents. Tropical



1182

Journal  of  Natural  Product
https://doi.org/10.26538/tjnpr/v10i1.57

Iwansyah, A. C., Desnilasari, D., Agustina, W., Pramesti, D.,
Indriati, A., Mayasti, N. K. 1., Andriana, Y., & Kormin, F. B.
(2021). Evaluation on the physicochemical properties and
mineral contents of Averrhoa bilimbi L. leaves dried extract
and its antioxidant and antibacterial capacities. Food Science
and Technology, 41(4), 987-992.
https://doi.org/10.1590/fst.15420

Kamra, M., & Diwan, A. (2017). Acne: current perspective.
Journal of Applied Pharmaceutical Research, 5(3), 1-7.
https://doi.org/10.18231/2348-0335.2017.0001

Mustiqawati, E., Supardi, S., & Juniadin, J. (2022). Uji Aktivitas
Antioksidan Ekstrak Metanol daun Belimbing Wuluh
(Averrhoa bilimbi). Jurnal Sains Dan Kesehatan, 1(1), 11-15.
https://doi.org/10.57151/jsika.v1il.17

Ningrat, A. W. S. (2024). Formulation and Testing of Emulgel
Preparations from Purified Fraction of Papaya (Carica papaya
L.) Leaves as Anti-Acne. Jurnal Ilmiah Farmasi Akademi
Farmasi Jember, 7(1), 36-43.
https://doi.org/10.53864/jifakfar.v7i1.166

Putri, T. A. D., Yuliana, A., & Krismayadi, K. (2024).
Antibacterial Activity Testing Propionibacterium acnes
Combination of 70% Ethanol Extract of Starfruit Leaves
(Averrhoa bilimbi L.) and Jarak Pagar Leaves (Jatropha curcas
L.). Biology, Medicine, & Natural Product Chemistry, 13(2),
591-594.  https://doi.org/10.14421/biomedich.2024.132.591-
594

Safrina, U., Wardiyah, & Cartika, H. (2022). Evaluation of Total
Flavonoid, Total Phenolic, and Antioxidant Activity of
Etlingera elatior (Jack) R.M.Sm Flower, Fruit, and Leaf.
Majalah Obat Tradisional, 27(1), 51-59.
https://doi.org/10.22146/mot.72210

Sanam, M., Detha, A., & Rohi, N. (2022). Detection of
antibacterial activity of lactic acid bacteria, isolated from
Sumba mare’s milk, against Bacillus cereus, Staphylococcus
aureus, and Escherichia coli. Journal of Advanced Veterinary

Research, 10(1).

BIOLOGY, MEDICINE, & NATURAL PRODUCT CHEMISTRY 15 (1), 2026: 1177-1182

and Animal Research,
https://doi.org/10.5455/javar.2022.i568

Supriatno, S., Riska, R., Rahmatan, H., Nur, Y. I. M., & Ulhusna,
F. A. (2024). Toxicity Test of Red-Shoot Leaves (Syzygium
myrtifolium Walp.) Extract as Biolarvicide on Filariasis
Vector Mortality. Jurnal Penelitian Pendidikan IPA, 10(4),
1648-1654. https://doi.org/10.29303/jppipa.v10i4.5454

Suryati, Santoni, A., Arifin, B., Aisya, N., Frisky, S., & Aisyah, S.
(2025). Bioactivity of Red Leaf Extract of Pucuk Merah Plant
(Syzygium myrtifolium Walp.). Jurnal Riset Kimia, 16(1), 58—
70. https://doi.org/10.25077/jrk.v16i1.760

Suteja, 1. K. pater, Maulana, E. A., & Pratama, D. Gd. A. Y.
(2025). Isolasi, Identifikasi Struktur Molekul Flavonoid dari
Daun Belimbing Wuluh (Averrhoa bilimbi L.) dan Uji
Kuantitatif Aktivitas Antijamur terhadap Candida albicans.
Pure Chemistry Research, 1(2), 34-38.
https://doi.org/10.70716/purechem.v1i2.351

Wahdi, M. N. P., Bire, W. R., Kristiyanti, Y., & Oeleu, K. Y.
(2026). In Vitro Effectiveness Test of Anti Acne Gel Formula
in Combination With Natural Ingredients. Jurnal Kesehatan,
Sains, dan Teknologi (JAKASAKTI), 4(3), 168-182.
https://doi.org/10.36002/js.v413.4978

Yusuf Zainudin, M., & Chabib, L. (2023). Cosmetovigilance:
Beautiful is Pain. Journal of Pharmacy Science and Practice,
10(1), 65-71. https://doi.org/10.33508/jfst.v10i1.4132

Zakiah, M., Nurul Yanti Rizki Syahab Asseggaf, S., Ulfah, R.,
Harlia Putri, T., Hendrayana, B., & Abisatya Hartono Putra, G.
(2025). Comparison of Antibacterial Activity Tests of 70% and
96% Ethanol Extract on Siam Sambas Orange Leaves (Citrus
nobilis var. microcarpa). Healthy Tadulako Journal (Jurnal
Kesehatan Tadulako, 11(3), 406—413.
https://doi.org/10.22487/ht

Zhang, Z., Cao, M., Shang, Z., Xu, J., Chen, X., Zhu, Z., Wang,
W., Wei, X., Zhou, X., Bai, Y., & Zhang, J. (2025). Research
Progress on the Antibacterial Activity of Natural Flavonoids.
Antibiotics, 14(4), 334.
https://doi.org/10.3390/antibiotics 14040334

9(1), 53.



