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Introduction

Abstract: Bay leaf (Syzygium polyanthum) is known as a complement to
cooking spices, also used by the community for treatment. The content of
antibacterial compounds from bay leaves such as alkaloids, flavonoids,
saponins and tannins which can inhibit bacterial growth. This study aims to
determine the effect of hand washing liquid soap with bay leaf extract on the
growth of Escherichia coli bacteria. This study uses a Quasi Experiment
research design. The population in this study is located on Jalan Atot
Ahmad, West Pontianak District. The sample used was liquid hand washing
soap with bay leaf extract at a concentration of 3, 6, and 9%, 9 repetitions
with a total of 27 samples, using the disc diffusion method. The results of the
antibacterial study showed that the average diameter of the inhibition zone
at 3% concentration was 8.27 mm, 6% concentration was 10.55 mm and 9%
concentration was 11.16. The results of the Linear Regression test using the
Anova test obtained pvalue = 0.000, which is pvae < a, with a = 0.05, so that
it was stated that H1 was accepted so that there was an effect on the
preparation of liquid hand washing soap (Syzygium polyanthum) extract on
the growth of Escherichia coli bacteria in vitro.
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several types of Escherichia coli can be pathogenic.
Various studies have shown that some strains or strains

Bay leaf (Syzygium polyanthum) is a medicinal plant
that can be used in everyday life. Its use is only based on
experience passed down from generation to generation.
Empirically, the boiled water of bay leaves is used by the
community for the treatment of hypertension, high
cholesterol, diabetes, gastritis, and diarrhea (Utami,
2020). The active compounds contained in bay leaves
include alkaloids, flavonoids, saponins, tannins, and
steroids which act as antibacterial (Evendi, 2017; Falade
et al., 2022; Mursyida et al., 2021). Escherichia coli is a
gram-negative rod-shaped bacterium that does not form
spores and is a normal intestinal flora. Nonetheless,
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of Escherichia coli bacteria can cause outbreaks of
diarrhea or vomiting, especially in children (Werner et
al., 2024).

The active compound of bay leaf extract has an
inhibition zone against the growth of Salmonella typhi
and Escherichia coli bacteria. The response to inhibition
of the growth of Salmonella typhi and Escherichia coli
bacteria by bay leaf extract (Syzygium polyanthum) is
included in the strong category (Irshad et al., 2024). A
study conducted by Kilis et al. (2020) stated that the
formulation of bay leaf extract (Syzygium polyanthum)
had antibacterial activity against Staphylococcus aureus
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bacteria with a diameter of inhibition zone produced in
an ointment concentration of 10%, namely 2.4 mm, 20%.
ie, 3.9 mm and 40% ie, 7.4 mm. The largest diameter of
the inhibition zone is at a concentration of 40%.

One of the intermediaries for the spread of disease
is the hands; therefore, washing hands with soap is one
way to prevent the emergence of a chain of transmission
of various infectious diseases such as diarrhea (Ningsih
et al, 2024). Medicinal plants can be used as an
alternative in dealing with diarrhea. The presence of
compounds that act as antibacterial is possible to inhibit
the growth of Escherichia coli bacteria that cause
diarrhea (Septhimoranie et al., 2022; Plaatjie et al., 2024).
Based on the description above, the researchers are
interested in formulating and testing whether Salam leaf
extract (Syzygium polyanthum) made in the form of liquid
hand-washing soap can inhibit the growth of
Escherichia coli bacteria.

Novel aspects worth highlighting, the study
investigates the potential antibacterial properties of bay
leaf extract, which is a novel approach to exploring
natural sources for antibacterial agents. In an era where
antibiotic resistance is a growing concern, exploring
alternative sources like plant extracts can provide
sustainable solutions. The study utilizes a quasi-
experimental research design to evaluate the
antibacterial effect of hand washing liquid soap
containing bay leaf extract. While experimental designs
are common in scientific research, quasi-experimental
designs are particularly useful when true randomization
is not feasible. This approach enhances the applicability
of the findings to real-world settings. Overall, the
combination of exploring natural antibacterial agents,
employing a quasi-experimental design, conducting
community-based sampling, assessing concentration-
dependent activity, and performing in vitro evaluation
contributes to the novelty and significance of the journal
article. These aspects collectively advance our
understanding of natural antibacterial agents and their
potential applications in promoting hygiene and
preventing bacterial infections.

Method

The research design used was quasi-experimental
(Quasi Experiment), using the disc diffusion method to
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measure the inhibition zone of hand washing liquid soap
with bay leaf extract (Syzygium polyanthum)
concentration of 3, 6, and 9% on the growth of
Escherichia coli bacteria. The principle of the test is that
a paper disc that has been soaked in the test solution is
placed on a solid medium that has been inoculated with
the test bacteria. Bacterial growth was observed to see
the clear zone around the disc.

The tools used in the study were blender, analytical
balance, Erlenmeyer, beaker glass, hotplate, stir bar,
autoclave, incubator, oven, petri dish, tweezers, spirit
lamp, blank disk, cotton, needle loops, universal pH,
ruler, test tube and spirit lamps. The materials used in
the study were bay leaf extract, Escherichia coli bacteria,
Virgin Coconut Oil (VCO), Potassium hydroxide (KOH),
glycerin, Propylene glycol, cocamide-DEA, aquadest,
Mueller Hinton Agar (MHA) medium, Eosin Methylene
Blue Medium Agar (EMBA), barium chloride (BaClz)
and sulfuric acid (H2SO4). This research was conducted
in June 2023 at the Pontianak Ministry of Health's
Integrated Polytechnic Laboratory.

Preparation of Bay Leaf Extract

4.3 kg of sorted bay leaves were dried using an oven
at 40°C; after drying, they became 1.4 kg and then
mashed using a blender to produce 1.3 kg of dried
simplicia. Then the extraction process was carried out
using the maceration method using 96% ethanol solvent;
after that, evaporation was carried out using a rotary
evaporator to separate the solvent from the resulting
extract so that a thick extract was obtained. From this
process, 116 gr of bay leaf extract was obtained.

Manufacture of Washing Liquid Soap

VCO is weighed as much as 3 grams for each
concentration, then put into a beaker glass and heated
on a hotplate until it reaches a temperature of 75°C, then
removed from the hotplate. Add 1 gram of KOH, and
stir until homogeneous. Then add the other supporting
ingredients, 0.45 grams of glycerin, 0.85 grams of
propylene glycol, 0.2 grams of cocamide-DEA, and a
little distilled water, and stir until homogeneous. The
finished soap base is added to the bay leaf extract
according to the calculation of each concentration
contained in Table 1.

3002



Jurnal Penelitian Pendidikan IPA (JPPIPA)

June 2024, Volume 10, Issue 6, 3001-3006

Table 1. How to Make Liquid Hand Soap Preparations of Bay Leaf Extract

Concentration Base Concentration 3% Concentration 6%  Concentration 9% Function
Bay leaf extract 0gr 0.3 gr 0.6 gr 0.9 gr Active substance
VCO 3gr 3gr 3gr 3gr Base soap
KOH 1lgr lgr lgr lgr Emulsifier
Glycerin 0.45 gr 0.45 gr 0.45 gr 0.45 gr Humectant
Propylene glycol 0.85 gr 0.85 gr 0.85 gr 0.85 gr Humectant
Cocamide-DEA 0.2 gr 0.2 gr 0.2 gr 0.2gr  Foaming surfactant
Aquadest Add 10 ml Add 10 ml Add 10 ml Add 10 ml Solvent

Evaluation of Liqguid Hand Washing Soap Preparations

The organoleptic test is a physical test of liquid
soap, including color, smell, and shape. The pH test was
carried out using Universal pH by dissolving 1 ml of
liquid soap sample in 9 ml of distilled water and
homogenizing it. Then dip the universal pH. Results are
read on the pH scale and recorded (Maksumah et al.,
2021). The foam height test was carried out by dissolving
1 ml of liquid soap sample with 9 ml of distilled water
and homogenizing it. Then shake vigorously for 2
minutes, observe the foam's height, and measure the
foam's height using a ruler (Kurniawati et al., 2022).

Inhibitory Power Test of Liquid Hand Washing Soap
Preparations of Bay Leaf Extract by Disc Diffusion Method

Suspension of Escherichia coli bacteria in the swab
evenly on Mueller Hinton Agar (MHA) media. Paper
discs with a diameter of 6 mm were soaked in the liquid
hand-washing soap with bay leaf extract that had been
made. Then using tweezers, the disc paper was placed
on the surface of the MHA media and pressed slightly,
and then incubated at 37°C for 24 hours. The inhibition
zone formed was measured using a ruler (Savitri et al.,
2018).

Data Analysis

The data obtained from measuring the diameter of
the inhibition zone was then analyzed using the Linear
Regression Test using a computer application program.

Result and Discussion

Table 2. Results of Phytochemical Screening of Bay Leaf
Extract (Syzygium polyanthum)

Phytochemical Test Test results
Alkaloid Positive
Flavonoid Positive
Saponin Positive
Tanin Positive

Table 3. Organoleptic Test Results for Hand Washing
Liquid Soap with Bay Leaf Extract

Concentration Color Odor Shape

3% Brownish Typical of bay A little thick
leave

6% Greenish Typical of bay A little thick
brown leave

9% Greenish Typical of bay A little thick
brown leave

Soap base control White VCO A little thick

Table 4. Test Results for the Degree of Acidity (pH) for
Hand Washing Liquid Soap with Bay Leaf Extract

Concentration Degree of Acidity (pH)
3% 9
6% 9
9% 9
Soap base control 9

Table 5. High Foam Test Results for Hand Washing
Liquid Soap with Bay Leaf Extract

Concentration Foam Height(mm)
3% 20
6% 20
9% 20
Soap base control 60

Table 6. Inhibitory Test Results for Hand Washing
Liquid Soap with Bay Leaf Extract

Obstacles zone

Sample code 3% 6% 9% Base Control
R1 9 105 10.5 0
R2 8.5 11 11 0
R3 7.5 10 11 0
R4 8.5 10 10.5 0
R5 8 11 12 0
R6 9 10.5 115 0
R7 7 11 115 0
R8 8.5 10.5 11 0
R9 8.5 10.5 11.5 0
Average 8.27 10.55 11.16 0
Inhibition Medium Medium Strong There is no
zone inhibition zone
category

Based on Table 6, the results of the inhibition test of
liquid hand washing soap with bay leaf extract on the
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growth of Escherichia coli bacteria with a concentration
of 3% obtained an average inhibition zone diameter of
8.27 mm, a concentration of 6% obtained an average
inhibition zone of 10, 55 mm and a concentration of 9%
obtained an average inhibition zone diameter of 11.16
mm. The results of the phytochemical screening showed
that bay leaf extract contains antibacterial compounds,
namely alkaloids, flavonoids, saponins, and tannins. The
formation of a brick-red precipitate indicates a positive
alkaloid result. The formation of yellow color indicates a
positive result for flavonoids. The foam formation
indicated saponin-positive results and tannin-positive
results were indicated by the formation of a greenish-
black color.

The results of the organoleptic examination of
liquid hand-washing soap with bay leaf extract included
color, smell, and shape. Bay leaf extract hand washing
liquid soap is brownish to greenish brown, has a
distinctive bay leaf odor, and is slightly thick in shape.
The results of the pH examination showed that the pH
of the liquid hand washing soap with bay leaf extract
concentrations of 3, 6, and 9% was 9. This indicated that
the liquid hand washing soap was safe because the pH
of the liquid hand washing soap had a pH according to
the standard, where the pH for liquid hand sanitizer is
in the range of 4-10. Check the pH using universal pH.

The results of the foam height examination showed
that the foam height in the sample for liquid hand-
washing soap with bay leaf extract was 20 mm. For the
control soap base, it was 60 mm indicating that the
height of the soap in the control soap base was higher
than the sample for liquid hand-washing soap with leaf
extract. Regards. This aligns with research conducted by
Pangestika et al. (2021), which states that adding extracts
to making soap reduces the foam height. The height
standard for soap foam set by the Indonesian National
Standard (SNI) is 13-220 (Hutauruk et al, 2020;
Pangestika et al., 2021).

The results of the antibacterial inhibition test from
the liquid hand washing soap sample obtained the
average diameter of the inhibition zone at each
concentration; namely a 3% concentration of 8.27 mm,
6% concentration of 10.55 mm, and 9% concentration of
11.16 mm and the soap base control has no inhibition
zone. This is in line with research conducted by Utami
(2020), which states that the greater the concentration in
each formulation, the greater the inhibition of the
bacteria (Maramis & Asri, 2022; Mulyani & Hendick,
2022; Mudjahid et al., 2022).

The inhibition zone formed is due to the
antibacterial compounds in the bay leaf extract, namely
alkaloids, flavonoids, saponins, and tannins, which act
as antibacterial. This is in line with the research of Kilis
etal. (2020) and Damayanti et al. (2021), which states that
bay leaf extract contains secondary metabolite
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compounds, including alkaloids, flavonoids, saponins,
and tannins which have antibacterial activity. The
mechanism of action of alkaloids as an antibacterial is by
interfering with the constituent components of
peptidoglycan in bacterial cells. The peptidoglycan layer
is used for the survival of bacteria, so if the layer is
damaged, stiffness occurs in the bacterial cell wall,
which can cause cell death (Nau'e et al., 2020;
Pananginan et al., 2020; Apriliana et al., 2018).

The mechanism of action of flavonoids is
antibacterial because they can interfere with the function
of the bacterial cell wall through the formation of
complexes with extracellular proteins and inhibit
bacterial motility. Damage to the bacterial cell wall will
react with the alcohol group of the flavonoid compound,
causing the absorption of these compounds into the
nucleus of the bacterial cell. Then the DNA contained in
the nucleus of the bacterial cell will react with the
flavonoid compound through the difference in polarity
between the alcohol groups and the lipids that make up
the DNA, causing the nucleus of the bacterial cell to lysis
(Nurhayati et al., 2020; Mudjahid et al., 2022; Utami,
2020).

The action of saponins as antibacterial is to reduce
cell surface tension and damage membrane permeability
because saponins contain hydrophilic and lipophilic
molecules. Disruption of the surface tension of the cell
wall causes the antibacterial content to easily enter the
cell, which will eventually cause cell death. In contrast,
damaged cell membranes can cause bacterial cells to
experience protein and enzyme deficiencies (Fatonah et
al., 2022; Sadiah et al., 2022; Mudjahid et al., 2022). The
mechanism of action of tannins as an antibacterial is by
inhibiting bacterial extracellular enzymes and taking
over the substrates needed for bacterial growth, besides
that tannins can also attack cell wall polypeptides which
can eventually cause damage to the bacterial cell wall
(Sukmawati et al., 2019; Adrar et al., 2019).

Conclusion

The diameter of the inhibition zone at each
concentration was obtained: a 3% concentration of 8.27
mm, a 6% concentration of 10.55 mm, and a 9%
concentration of 11.16 mm. Based on the results of a
simple linear regression test analysis using ANOVA, it
was found that patwe = 0.00, which means pvaie < a (a =
0.05), it can be concluded that H1 is accepted so that it is
stated that there is an effect of liquid hand washing soap
with bay leaf extract (Syzygium polyanthum) on the
growth of Escherichia coli bacteria in vitro.

3004



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Acknowledgments

The authors would like to appreciate the efforts ad
contributions of the laboratory and technical staff during this
research.

Author Contributions

The concepts, conception, data collecting, analysis, and
interpretation of the findings, manuscript preparation, article
writing, revision process, and financing of this research were
all contributed to by the research team in authoring this
scientific work.

Funding
Funding Not Available.

Conflicts of Interest
The authors declare that they have no conflict of interest.

References

Adrar, N. S., Madani, K., & Adrar, S. (2019). Impact of
the Inhibition of Proteins Activities and the
Chemical Aspect of Polyphenols-Proteins
Interactions. PharmaNutrition, 7, 100142. https://
doi.org/10.1016/j.phanu.2019.100142

Apriliana, E., Soleha, T. U., & Ramadhian, M. R. (2018).
Potensi  Ekstrak Daun Salam (Syzygium
polyanthum [Wight.] Walp.) sebagai Antibakteri
terhadap Staphylococcus aureussecara In Vitro.
Agromedicine Unila, 5(2), 562-566. Retrieved from
http:/ /repository.lppm.unila.ac.id /12695/1/2113
-2832-1-PB.pdf

Damayanti, A. N., Riyadi, P. H., & Dewi, E. N. (2021).
Characteristic and Boactive Potential of Brewed
Sargassum sp. with the Additional Bay Leaf
(Syzygium polyanthum). IOP Conference Series:
Earth and Environmental Science, 890(1), 12044.
https://doi.org/10.1088/1755-1315/890/1/01204
4

Evendi, A. (2017). Uji Fitokimia dan Anti Bakteri Ekstrak
Daun Salam (Syzygium polyanthum) terhadap
Bakteri Salmonella typhi dan Escherichia coli
Secara in Vitro. MMLT] (Mahakam Medical
Laboratory Technology Journal), 2(1), 1-9. Retrieved
from https://ejournalanalis.poltekkes-kaltim.ac.
id/ojs/index.php/ Analis/article/view/26

Falade, A. O., Adewole, K. E., Adekola, A.-R. O., Ikokoh,
H. A., Okaiyeto, K., & Oguntibeju, O. O. (2022).
Aqueous Extract of Bay Leaf (Laurus nobilis)
Ameliorates Testicular Toxicity Induced by
Aluminum Chloride in Rats. Veterinary World,
15(11), 2525. https://doi.org/10.14202/vetworld.
2022.2525-2534

Fatonah, N. S, Pertiwi, F. D., Rezaldi, F., Abdilah, N. A.,
& Fadillah, M. F. (2022). Uji Aktivitas Antibakteri
Escherichia Coli pada Formulasi Sediaan Sabun

June 2024, Volume 10, Issue 6, 3001-3006

Cair Mandi Probiotik dengan Metode Bioteknologi
Fermentasi Kombucha Bunga Telang (Clitoria
ternatea  L). AGRIBIOS,  20(1), 27-37.
https:/ /doi.org/10.36841/ agribios.v20i1.1510
Hutauruk, H., Yamlean, P. V. Y., & Wiyono, W. (2020).
Formulasi dan Uji Aktivitas Sabun Cair Ekstrak
Etanol Herba Seledri (Apium graveolens L)

terhadap  Bakteri  Staphylococcus  aureus.
Pharmacon, 9(1), 73-81. https://doi.org/10.35799/
pha.9.2020.27412

Irshad, A., Rasane, P., Gurumayum, S., Singh, J., Kaur,
S., Patel, A. S., Kumar, A., Kaur, J., Gunjal, M., &
Sharma, K. (2024). Interaction of Human Gut
Microflora with Commonly Consumed Herbs and
Spices: A review. Current Nutrition & Food Science,
20(3), 317-330. https://doi.org/10.2174/15734013
19666230412110343

Kilis, T. N. I. M., Karauwan, F. A., Sambou, C. N., &
Lengkey, Y. K. (2020). Formulasi Sediaan Salep
Ekstrak Daun Salam Syzygium polyanthum
sebagai Antibakteri Staphylococcus aureus.
Biofarmasetikal Tropis (The Tropical Journal of
Biopharmaceutical), 3(1), 46-53. https:/ /doi.org/10.
55724 /j.biofar.trop.v3i1.255

Kurniawati, T., Rahayu, T. P., & Kiromah, N. Z. W.
(2022). Formulasi dan Uji Sifat Fisik Facial Wash
Ekstrak Methanol Daun Salam (Eugenia polyntha)
sebagai Antioksidan dengan Metode DPPH (1, 1-
difenil-2-pikrihidrazil): Formulation and Physical
Properties Test of Facial Wash Methanol Extract of
Salam Leaf (Eugenia). Jurnal Sains dan Kesehatan,
4(3), 243-250. https://doi.org/10.25026/jsk.v4i3.
983

Maksumah, A., Balfas, R. F., Fajarini, H., & Yulianto, 1.
(2021). Uji Efektivitas Sediaan Gel Sabun Wajah
Ekstrak Daun Kemangi (Ocimum Basilicum L.)
terhadap Bakteri Staphylococcus aureus. Jurnal
Ilmiah Jophus: Journal of Pharmacy UMUS, 2(02), 62-
70. https:/ /doi.org/10.46772 /jophus.v2i02.432

Maramis, A. Y., & Asri, M. T. (2022). Uji Aktivitas
Antibakteri Hand Sanitizer Ekstrak Daun Salam
(Syzygium polyantum) terhadap Pertumbuhan
Bakteri Staphyloccocus epidermidis. LenteraBio:

Berkala Ilmiah Biologi, 11(3), 554-561.
https://doi.org/10.26740/lenterabio.v11n3.p554-
561

Mudjahid, M., Nainu, F., Utami, R. N, Sam, A,
Marzaman, A. N. F., Roska, T. P., Asri, R. M,,
Himawan, A., Donnelly, R. F., & Permana, A. D.
(2022). Enhancement in Site-Specific Delivery of
Chloramphenicol Using Bacterially Sensitive
Microparticle Loaded into Dissolving
Microneedle: Potential for Enhanced Effectiveness
Treatment of Cellulitis. ACS Applied Materials &
Interfaces, 14(51), 56560-56577. https:/ /doi.org/10.

3005



Jurnal Penelitian Pendidikan IPA (JPPIPA)

1021/acsami.2c16857

Mulyani, E., & Hendick, ]J. (2022). Formulasi Sabun Cair
Cuci Tangan Antibakteri Ekstrak Etanol Daun
Cabe Rawit (Solanum frutescens. L). Indonesian
Journal of Pharmaceutical Education, 2(2), 152-160.
https://doi.org/10.37311/ijpe.v2i2.15510

Mursyida, E., Almira, R., Widiasari, S., & Misfa, O.
(2021). Antibacterial Activity of Bay Leaf
(Syzygium polyanthum) Ethanol Extract on
Escherichia coli Growth. Photon: Jurnal Sain dan
Kesehatan, 12(1), 12-18. https:/ /doi.org/10.37859/
jp-v12i1.3142

Nau'e, D. A. K, Yamlean, P. V. Y., & Mpila, D. A. (2020).
Formulasi Sediaan Sabun Cair Kombinasi Ekstrak
Etanol Daun Kersen (Muntingia calabura L.) dan
Daun Kemangi (Ocymum basilicum L.) dan Uji

terhadap  Bakteri  Staphylococcus  aureus.
PHARMACON, 9(3), 404-412. https://doi.org/10.
35799/pha.9.2020.30025

Ningsih, A. W., Syahrani, A., Septama, A. W, &
Sukardiman, S. (2024). Metabolit Profilling and
Antibacterial Activity of Ethanol Extract of the
Unripe Fruit Peel of Kayu Banana (Musa
paradisiaca L. Var. Kayu). Trends in Sciences, 21(2),

7154. https:/ /doi.org/10.48048/
tis.2024.7154

Nurhayati, L. S.,, Yahdiyani, N., & Hidayatulloh, A.
(2020).  Perbandingan Pengujian  Aktivitas

Antibakteri Starter Yogurt dengan Metode Difusi
Sumuran dan Metode Difusi Cakram. Jurnal
Teknologi  Hasil Peternakan, 1(2), 41-46.
https:/ /doi.org/10.24198 /jthp.v1i2.27537

Pananginan, A. J., Hariyadi, H., Paat, V., & Saroinsong,
Y. (2020). Formulasi dan Uji Aktivitas Antibakteri
Sediaan Sabun Cair Ekstrak Daun Jarak Tintir
Jatropha Multifidi L. Biofarmasetikal Tropis (The
Tropical Journal of Biopharmaceutical), 3(1), 148-158.
https:/ /doi.org/10.55724 /j.biofar.trop.v3i2.280

Pangestika, W., Abrian, S, & Adauwiyah, R. (2021).
Pembuatan Sabun Mandi Padat dengan
Penambahan Ekstrak Daun Avicennia marina.
Jurnal  Teknologi Agro-Industri, 8(2), 135-153.
https://doi.org/10.34128 /jtai.v8i2.146

Plaatjie, M. T. A, Onyiche, T. E., Ramatla, T,
Bezuidenhout, J. J., Legoabe, L., Nyembe, N. I, &
Thekisoe, O. (2024). A Scoping Review on Efficacy
and Safety of Medicinal Plants Used for the
Treatment of Diarrhea in Sub-Saharan Africa.
Tropical Medicine and Health, 52(1), 1-19.
https://doi.org/10.1186/s41182-023-00569-x

Sadiah, H. H., Cahyadi, A. I, & Windria, S. (2022). Kajian
Daun Sirih Hijau (Piper betle L) sebagai
Antibakteri. Jurnal Sain Veteriner, 40(2), 128-138.
https:/ /doi.org/10.22146/jsv.58745

Savitri, E., Fakhrurrazi, F., Harris, A., Erina, E., Sutriana,

June 2024, Volume 10, Issue 6, 3001-3006

A., & Lubis, T. M. (2018). Uji Antibakteri Ekstrak
Daun Kelor (Moringa oleifera L.) terhadap
Pertumbuhan Bakteri Staphylococcus aureus
(Antibacterial Activity Test of Moringa oleifera L.
Extracts on Staphylococcus aureus). Jurnal Ilmiah
Mahasiswa Veteriner, 2(3), 373-379. https://doi.org
/10.21157/jim %20vet..v2i3.8227

Septhimoranie, J., Aditiyarini, D., & Prakasita, V. C.
(2022). Aktivitas Antibakteri Ekstrak Kulit Batang
Belimbing Wuluh terhadap Escherichia coli
Penyebab Diare. Bioeksperimen: Jurnal Penelitian
Biologi, 8(2), 79-87. https://doi.org/10.23917/
bioeksperimen.v8i2.15749

Sukmawati, A., Laeha, M. N., & Suprapto, S. (2019). Efek
Gliserin sebagai Humectan terhadap Sifat Fisik
dan Stabilitas Vitamin C dalam Sabun Padat.
Pharmacon: Jurnal Farmasi Indonesia, 14(2), 40-47.
https://doi.org/10.23917 / pharmacon.v14i2.5937

Utami, P. R. (2020). Uji Daya Hambat Ekstrak Daun
Salam (Syzygium polyanthum [Wight] Walp)
terhadap Pertumbuhan Bakteri Escherichia Coli.
Jurnal llmiah Pannmed (Pharmacist, Analyst, Nurse,
Nutrition, Midwivery, Environment, Dentist), 15(2),
255-259. https:/ /doi.org/10.36911/pannmed.v15i
2.726

Werner, R. K, Werner, ]J. R, & Pinter, E. (2024).
Escherichia coli O157: H7 (Enterohemorrhagic E.
coli). In Ciottone’s Disaster Medicine (pp. 782-784).
Elsevier.

3006



