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 Abstract 
Background: Acne is an infection that occurs on the surface of the 
skin in the form of inflammation of the oil glands in the epidermal 
layer of the skin, when infected by the bacteria Cutibacterium 
acnes, blackheads will develop into inflammation and cause acne 
vulgaris. One of the plants that can be used as a natural 
alternative in acne treatment is neem (Azadirachta indica A. 
Juss). Objectives: This research aims to identify the inhibitory 
effect of neem leaf extract on C. acne. Materials and Methods: 
Neem leaves samples were obtained from the Sumenep district. The 
research was conducted at the PIPOT-UBAYA Laboratory, the 
Pharmacy Laboratory of PGRI Adi Buana University Surabaya and the 
Microbiology Laboratory of Stikes Ngudia Husada Madura. The 
research design used is experimental, testing of the inhibition 
power of neem leaves using the diffusion method by observing 
the inhibition zone around the disc. This research used 
concentrations of 25, 50, 75, and 100%. The positive and 
negative controls used are sterile aquades and Clindamycin. 
Results: The results showed the inhibition zones of neem leaf 
extract against C. acnes at concentrations of 25% and 50% 
were 6.3 mm and 9.3 mm, while at concentrations of 75% and 
100% were 12.3 mm and 16 mm. Conclusions: The results of the 
one-way ANOVA test showed p-value is 0.000, which means 

that neem leaves can inhibit the growth of C. acnes. 
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1. Introduction 
Cutibacterium acnes is a gram-positive bacterium and a microbiota commonly found on 

the facial skin and scalp, which have many sebaceous glands. C. acnes is a relatively slow-

growing bacterium and has air-tolerant properties. This bacterium produces enzymes that 

weaken the skin and proteins, which can activate the immune system (Mclaughlin, J., et 

al., 2019). Colonization of C. acnes is one of the factors that causes acne, which plays a 

role in the process of acne formation by producing lipase which can break down free fatty 

acids (Bashar, A.M., et al., 2020).  
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Acne begins with sebum clumping in the epidermal layer of the skin, leading to blackheads 

protruding to the skin's surface; if the blackhead becomes infected with C. acnes bacteria, 

it will develop into inflammation (Platsidaki and Dessinioti, 2018). 

Acne vulgaris is a dermatological condition that impacts about 9.4% of the global 

population. A study conducted at Abdul Moelok hospital in 2019 on 66 patients found that 

30.3% of men were affected by acne, while in women, the figure was 69.7%. In Indonesia, 

the prevalence of acne among adolescents is between 80–85%, with the highest occurrence 

at ages 15 to 18., 12% of women over the age of 25 years old, and 3% at individuals aged 

35-44 years are also detected. The number of Acne vulgaris sufferers increases by 40% to 

80% every year (Sibero et al., 2019). 

Treatment for acne vulgaris can be done with topical medications that are directly applied 

to the acne-affected area or oral medications taken by mouth. Topical therapies used 

directly on the affected areas contain ingredients such as sulfur, sodium, sulfacetamide, 

resorcinol, alpha hydroxy acids, and beta hydroxy acids. Oral treatment for acne vulgaris 

commonly involves the antibiotics like trimethoprim, sulfamethoxazole, erythromycin, 

clindamycin, and tetracycline (Teresa, 2020). Prolonged use of antibiotics will cause C. 

acnes to become resistant to antibiotics (Dessinioti et al., 2022). 

The use of antibiotics must be rational, understanding various types of infectious diseases 

that consider the pharmacokinetics and pharmacodynamics of the antibiotics to be used, 

as well as factors such as individual resistance, virulence, and microorganisms. Irrational 

use of antibiotics leads to the development of bacteria resistant to antibiotics, rendering 

antibiotics ineffective. Therefore, alternative treatments are needed, one of which is 

utilizing plants (Edwards et al., 2021). 

Indonesia has the second highest biodiversity in the world with 30,000 types of medicinal 

plants. One type of plant that can be an alternative source of medicine with potential as 

an antibacterial is Neem (Azadirachta indica A. Juss) (Fahrurin et al., 2023). Generally, 

neem contains 135 different active chemical compounds. Neem leaves contain bioactive 

compounds such as terpenoids, flavonoids, alkaloids, saponins, and tannins that function 

as antibacterials. Empirically, people have used neem leaves to treat itching by crushing 

5-7 leaves and applying them to the itchy area. Another method is to boil the leaves, then 

drink the water from the boiling to treat itching (Fatmawati, 2019). 
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Studies have demonstrated that neem leaf extract exhibits antibacterial effects against 

Staphylococcus aureus bacteria showed antibacterial activity at concentrations of 50% to 

90%, producing an average inhibition zone of 9.8 mm, indicating that the formed inhibition 

zone is classified as medium activity. The present research seeks to identify the inhibitory 

potential of neem leaf extract on C. acnes bacteria using the in vitro disc diffusion method 

by observing the formation of inhibition zones (Fatmawati, 2019). 

This study aims to determine the antibacterial effectiveness of neem leaf extract 

(Azadirachtaindica A. Juss.) against the growth of C. acnes bacteria. 

 

2. Materials and Methods  

2.1 Materials and Tools 

The tools and materials used include neem leaves fresh and green, etanol 96% (Cat No.: E9600, 

Merck, Darmstadt, Germany), aluminium foil, beaker glass, rotary evaporator DLAB RE100-PRO, 

filter paper, analytical balance, dragendorff (Cat No.: DRG001, Sigma-Aldrich, St. Louis, USA), 

concentrated HCl (Cat No.: H1758, Sigma-Aldrich, St. Louis, USA), Mg powder (Cat No.: 

M7406, Sigma-Aldrich, St. Louis, USA), aquadest (Cat No.: AQ123, OneMed, Surabaya, 

Indonesia), FeCl3 1% (Cat No.: FC100, Merck, Darmstadt, Germany), kloroform (Cat No.: 

C2432, Sigma-Aldrich, St. Louis, USA), acetic anhydride (Cat No.: A6404, Sigma-Aldrich, St. 

Louis, USA), DMSO 10% (Cat No.: D8418, Sigma-Aldrich, St. Louis, USA), Propionibacterium 

acnes (Cat No.: ATCC 6919, ATCC, Manassas, USA), MHA (Cat No.: 70191, Sigma-Aldrich, St. 

Louis, USA), incubator, ose loop, NaCl 0,9% (Cat No.: NS090, Otsuka, Jakarta, Indonesia), 

McFarland (Cat No.: MF050, Bio-Rad, Hercules, USA), disk paper, petri dish, caliper. 

2.2 Method 

The type of research in this study is quantitative and the research design used is 

experimental. This research was conducted to test the inhibitory power of neem leaves 

(Azadirachta indica A. Juss) in vitro by observing the occurrence of inhibition zones. The 

population used is neem leaves (Azadirachta indica A. Juss) from Sumenep regency, 

Indonesia. The samples used are fresh green neem leaf extracts (Azadirachta indica A. 

Juss) with concentration variations of 25%, 50%, 75%, and 100%, C. acnes bacteria, positive 

control Clindamycin 20 mg, and negative control sterile aquadest, then the sample 

repetitions were calculated using the Federer formula and resulted in a total of 4 
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repetitions. 

The research was conducted from March to May 2024 at the PIPOT Laboratory - University 

of Surabaya, Indonesia for plant determination, and the results showed that the plant used 

was neem (Azadirachta indica A. Juss), as proven by certificate No. 1567/D.T/I/2024. The 

Pharmacy Laboratory of PGRI Adi Buana University Surabaya was used for the extraction 

process, and the Microbiology Laboratory of Stikes Ngudia Husada Madura, Indonesia was 

used for antibacterial testing. This research has passed the ethical feasibility test from 

the Research Ethics Commission of Stikes Ngudia Husada Madura, Indonesia No: 

2127/KEPK/STIKES-NHM/EC/V/2024. 

2.3 Work Steps 

1. Preparation of maceration extract 

The extraction process begins by taking 1 kg of fresh neem leaves, which are then 

cleaned of dirt by washing them in running water. The leaves are drained to remove 

excess water and cut into smaller pieces, then dried by airing them at room 

temperature. Once the leaves are dry, they become simplicia, which is then crushed 

using a blender to form a powder. The simplicia powder is then filtered using a sieve, 

placed in a beaker glass, and weighed using an analytical scale, resulting in 327.5 g of 

simplicia powder. This powder is then macerated with 96% ethanol solvent at a ratio 

of 1:10. It is tightly closed with aluminum foil and left to sit for 24 hours. After 24 

hours, the maceration results are filtered, and the filtrate is collected in another 

beaker glass. The residue from the filtration is macerated again by adding 96% ethanol 

until submerged, sealed tightly with aluminum foil, and left for 24 hours. The re-

maceration process was carried out three times. The extract was evaporated in a 

rotary evaporator branded Rotary Evaporator DLAB RE100-Pro until all the solvent 

evaporated and a thick extract was obtained. The thick extract was then weighed 

using an analytical balance to determine the total mass of the extract obtained, 

resulting in 37 g of extract (Riskiyani et al., 2020). 
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Figure 1. Process Maceration Extract 

 

2. Phytochemical tests 

The extraction of neem leaves is then subjected to phytochemical testing, with 

qualitative phytochemical screening that can be performed through color reactions 

using specific reagents. The tests conducted consist of tests for alkaloids, flavonoids, 

saponins, tannins, and terpenoids. The alkaloid test is performed using Dragendorff's 

reagent, the flavonoid test is conducted using concentrated HCl and Mg powder, the 

saponin test is done using hot distilled water until stable foam is formed, the tannin 

test is performed using 1% FeCl₃ reagent, and the terpenoid test uses chloroform, 

anhydrous acetic acid, and concentrated sulfuric acid (Vifta et al., 2018). 

3. Preparation of variation in extract concentration 

The concentrations of the leaf extract used are 25%, 50%, 75%, and 100%. Each 

concentration is made by weighing and diluting the concentrated neem leaf extract 

(100% concentration) with 10% DMSO. The preparation of the concentration variations 

is done in a sample cup with a total volume of 1ml. The sample solution is made by 

weighing the thick extract: 0.25 g of extract + 1ml of 10% DMSO solution (25%). 0.50 g 

of extract + 1ml of 10% DMSO solution (50%). 0.75 g of extract + 1ml of 10% DMSO 

solution (75%). 

4. Preparation of bacterial suspension 

Pure culture of C. acnes bacteria was obtained at the Microbiology Laboratory of 

STIKes Ngudia Husada Madura with the bacteria strain number ATCC-6919. The C. acnes 

bacterial culture was inoculated into solid MHA agar media. It was then incubated in 
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an incubator at 37° C for 24 hours. The preparation of bacterial suspension was carried 

out by taking bacterial colonies using an inoculating loop and suspended in a tube 

containing 5ml of sterile 0.9% NaCl solution until a concentration of 0.5 x 10⁸ 

McFarland was achieved. The turbidity of the bacterial suspension was measured using 

a McFarland 0.5 x 10⁸ standard; McFarland equivalent to 1.5 x 10⁸ (Colony Forming 

Unit) CFU/ml. If the suspension is more turbid than McFarland, 0.9% NaCl is added; if 

less turbid, more bacterial suspension is added (Sibero et al., 2019). 

5. Test of antibacterial activity 

Antibacterial activity testing was conducted using the diffusion method, with discs of 

6 mm in diameter. Sterilized and heated MHA medium was poured into a petri dish 

with 15 ml and then allowed to solidify. C. acnes was spread using the streak method, 

and then discs that had been treated with the solution concentration were placed on 

the MHA inoculated with bacteria, incubated at 37° C for 24 hours. Subsequently, 

observations were made, and the clear zone formed around the holes was measured 

using calipers and entered into the formula for bacterial inhibition diameter (Susanti 

et al., 2016). 

 

 

In which Dv is the vertical diameter, Dh is the horizontal diameter, and Dc is the disc 

diameter (Rini et al., 2018).  

2.4 Data analysis 

The data from the bacterial resistance tests obtained were analyzed parametrically 

using one-way ANOVA statistical test to determine differences in variation between 

groups with IBM SPSS Statistics 25.0 software. 

 

3. Results and Discussion 

3.1 Neem Leaves Extract 

The following is the result of extracting neem leaves carried out using the maceration 

process and using 96% ethanol as the solvent. 
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Table 1. Results of Neem Leaf Extraction 

Sample Neam Leaf 

Simplisia 327,5 g 

Volume of solvent 3275 ml 

Soaking Time 3x24 hours 3x solvent replacement after 24 hours 

Concentrated Extract 37 g 

Yield 11,29% 

 

Neem leaf extraction is performed using the maceration method with 96% ethanol as the 

solvent. This technique involves repeated stirring or shaking at room temperature. One of 

the main benefits of maceration is its simplicity and the absence of heat application, 

which minimizes the risk of damaging the natural compounds. Additionally, the extended 

duration and static conditions of the process enhance the extraction of a wide range of 

compounds (Adhariani et al., 2018). In this study, 96% ethanol was used as the sample 

solvent. One reason for using ethanol is that it is relatively non-toxic compared to acetone 

and methanol, cost-effective, can be used in various extraction methods, and is safe for 

use in the production of medicines and food. Another reason is that ethanol is an easily 

obtainable solvent, effective, environmentally safe, and has a high extraction rate 

(Dianda, 2022). 96% ethanol solvent can increase the color intensity of the leaf extract to 

become concentrated. This is due to ethanol's ability to dissolve phenolic and flavonoid 

compounds (Haideri et al., 2024). Dissolved phenolic compounds can undergo oxidation 

resulting in a darker extract color. Apart from that, the high content of phytochemicals 

extracted due to the use of organic solvents also influences changes in the color 

characteristics of the extract (Chatepa et al., 2024). 

In the research results, a concentrated extract of 37 g was obtained and the extract yield 

value was 11.29%. Yield refers to the ratio between the dry weight of the obtained extract 

and the weight of the original raw material; a higher yield suggests a greater concentration 

of bioactive compounds. This value reflects the level of bioactive substances present in 

the plant, where a higher yield indicates that more active compounds have been 

successfully extracted from the material (Putri, 2022). 

Phytochemical tests 

Phytochemical testing was conducted to ensure the presence of compounds contained in 

the neem leaf extract. Below are the results of the qualitative phytochemical tests of 



 

 
19 

 

J Indones Med Lab Sci; (5)1:12-25 Chylen Setiyo Rini, et al 

neem leaf extract (Azadirachta indica A. Juss) using color reaction.  

Table 2. Results of Phytochemical Tests 

Test Reactant Result 

Alkaloids Dragendorff (+) Orange precipitate 

Saponins Warm Aquadest (+) Stable foam 

Flavonoids Mg + HCl (+) Yellowish green 

Tanins FeCl3 1% (+) Brownish green 

Terpenoids Liebermen Burchard (+) Reddish brown 

The results of phytochemical tests show that neem leaf extract contains antibacterial 

compounds namely alkaloids, saponins, flavonoids, tannins, and terpenoids which serve to 

inhibit bacterial growth. 

Phytochemical screening is conducted as an initial step to provide an overview of the 

compound content in the material to be studied, and is usually performed qualitatively 

using color reactions. The tests conducted include alkaloid, flavonoid, saponin, tannin, 

and terpenoid tests. 

Alkaloid detection was carried out using Dragendorff’s reagent, which produced an orange 

precipitate as a positive indication. This reaction likely occurs due to the formation of a 

covalent bond between the nitrogen atom in the alkaloid and the metal ion K⁺ (Senduk et 

al., 2020). Alkaloids exhibit antibacterial properties by interfering with the peptidoglycan 

structure in bacterial cell walls, causing defects in cell wall synthesis and ultimately 

leading to cell death (Ergina, 2014). 

The reagents used were concentrated HCl and Mg powder. The result shown by this method 

is positive because there is a color change to yellowish green. Theoretically, the color 

that arises in this test is yellow-orange to red, which can be stated as positive for 

flavonoids [18]. The yellowish green color obtained is due to flavonoids, which include 

phenolic compounds that are polar, allowing them to be extracted in a polar solvent. 

Flavonoids exhibit antibacterial effects by binding with extracellular proteins of bacteria, 

leading to disruption of the plasma membrane and the subsequent leakage of intracellular 

contents (Ergina, 2014). 

The saponin test was conducted using hot aquadest until a stable foam was formed. The 

results obtained from the saponin test on the neem leaf extract showed a foam formation 

of 1cm high and stable for a duration of 10 minutes. The foam formed is due to saponin 
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having the property of reducing surface tension and containing hydrophilic and lipophilic 

groups. Saponin has antibacterial activity with a mechanism that causes leakage of 

proteins and enzymes from within the cells, resulting in cell death (Donadio et al., 2021). 

The tannin test was conducted using 1% FeCl₃ reagent. The tannin test yielded a positive 

result, indicated by a brownish-green color change in the solution. This reaction occurs 

because tannins are soluble in water, alcohol, and acetone, and the color shift is a result 

of a reduction process. Tannin belongs to the class of polyphenolic compounds, and 

polyphenols can reduce iron (III) to iron (II). This is also a classical method for detecting 

phenolic compounds, by adding 1% ferric chloride solution in water or ethanol to the 

sample solution, resulting in green, red, purple, blue, or black coloration. Tannins possess 

antibacterial properties by blocking the activity of enzymes such as reverse transcriptase 

and DNA topoisomerase, which in turn hinders the formation of bacterial cells 

(Surahmaida, 2020). 

The terpenoid test using chloroform, anhydrous acetic acid, and concentrated sulfuric 

acid showed a positive result with a reddish-brown color. This occurs due to the oxidation 

reaction of the terpenoid compound that produces a chromophore group (conjugated 

unsaturated carbon). Terpenoids act as antibacterial agents by interacting with porins, 

which are transmembrane proteins located in the outer membrane of bacterial cell walls. 

This interaction forms strong polymeric bonds that damage the porins, decreasing cell 

wall permeability and ultimately causing bacterial cell death (Supriyanto, 2017). 

3.2 Antibacterial test 

This study employed the disk diffusion method to assess antibacterial resistance. Test 

concentrations included 25%, 50%, 75%, and 100%. Clindamycin served as the positive 

control, while sterile distilled water (aquadest) was used as the negative control. 

Table 3. Results of the measurement of the inhibition zone diameter 

Concentration Average 
Referance Value 
(David-Stoud) 

Description 

25% 6,3 ± 0,79 5-10 mm Intermediate 

50% 9,3 ± 0,17 5-10 mm Intermediate 

75% 12,3 ± 0,34 10-20 mm Sensitive 

100% 16 ± 0,35 10-20 mm Sensitive 

Control (+) 17,2 ± 0,58 10-20 mm Sensitive 

Control (-) 0 0 mm Resistant 

p-value 0,000    
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The neem leaf extract inhibition test revealed that a 100% concentration produced an 

average inhibition zone of 16 mm, indicating a sensitive response. At 75% concentration 

treatment, the average inhibition zone was 12.3 mm, categorized as sensitive. At a 50% 

concentration treatment, the average inhibition zone was 9.3 mm, categorized as 

intermediate. At a 25% concentration treatment, the average inhibition zone was 6.3 mm, 

categorized as intermediate. The positive control clindamycin showed an average value 

of 17.2 mm, categorized as sensitive, while the negative control showed a result of 0 mm, 

meaning no inhibition zone was formed. 

The resistance test used in this study is the disk diffusion method. The concentrations 

used in this study are 25%, 50%, 75%, and 100%. Clindamycin was used as the positive 

control, while sterile distilled water served as the negative control. The results show the 

presence of an inhibition zone formed by the neem leaf extract with a solvent of 96% 

ethanol, which is indicated by the formation of a clear zone on the growth media of 

Propionibacterium acnes. The results of the antibacterial test of 100% neem leaf extract 

showed an average inhibition zone of 16 ± 0.35, which falls into the strong category. For 

the treatment of 75% concentration, the average inhibition zone was 12.3 ± 0.3, also 

classified as strong. For the 50% concentration treatment, the average inhibition zone was 

9.3 ± 0.17, categorized as moderate. In the 25% concentration treatment, the average 

inhibition zone was 6.3 ± 0.79, also in the moderate category. The positive control with 

clindamycin showed an average value of 17.2 ± 0.58, classified as strong, while the 

negative control showed 0 mm result or no inhibition zone formed. 

Clindamycin is used as a control because clindamycin is a broad-spectrum antibiotic used 

in the treatment of infections caused by gram-positive bacteria and also anaerobic 

bacteria. Clindamycin is bacteriostatic, meaning it inhibits the growth of microbes but 

does not kill them. The mechanism of action of clindamycin is by inhibiting protein 

synthesis in microorganisms by affecting the 50s ribosomal subunit, thereby disrupting the 

formation of the bacterial peptidoglycan chain (Gerung et al., 2021). Sterile aquadest is 

used as a negative control, as the use of aquades as a negative control is because the 

compounds from aquades are neutral and will not have an effect on bacterial growth or 

do not possess antibacterial activity (Gerung et al., 2021). 

Based on the average results of the inhibition test, it shows that the largest inhibition 

zone occurs at the highest concentration, which is 100%. Theoretically, as the 
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concentration of an antimicrobial substance increases, the diameter of the inhibition zone 

formed also increases. This occurs due to the increased concentration of the antimicrobial 

agent, the more active substances it contains, thereby increasing its effectiveness in 

inhibiting bacteria, resulting in a wider inhibition zone. With an increasing concentration 

of an antimicrobial, diffusion occurs more rapidly, thus enhancing its antibacterial power 

and enlarging the diameter of the inhibition zone produced (Hasanuddin, 2020). 

Research on the extract of neem leaves conducted on Staphylococcus aureus bacteria 

showed antibacterial activity at concentrations of 50% to 90% with an average inhibition 

zone of 9.8 mm, which means the formed inhibition zone falls into the moderate inhibition 

category. In the inhibition test conducted on Staphylococcus epidermidis bacteria at 

concentrations of 15% to 50%, antibacterial activity was observed with an average 

inhibition zone of 11.18 mm to 16.30 mm, which falls into the strong inhibition category 

(Sayekti et al., 2020). Thus, it is known that the extract of neem leaves contains 

compounds that function as antibacterial agents. 

The bacterium Cutibacterium acnes can be inhibited using extracts from neem leaves due 

to the effectiveness of alkaloid, saponin, flavonoid, tannin, and terpenoid compounds. 

These phytochemical compounds generally play a role as antibacterial by interfering with 

the peptidoglycan in bacterial cells, forming complex compounds that damage the 

bacterial cytoplasmic membrane, leading to inhibition and leakage of proteins and 

enzymes within the cell, leading to the disruption of porins and a subsequent reduction in 

the bacterial cell wall’s permeability, thereby causing bacterial death. 

The initial statistical analysis involved testing for normality and homogeneity using the 

Shapiro-Wilk and Levene’s methods. The Shapiro-Wilk normality test produced a p-value 

> 0.05, indicating that the data were normally distributed. Subsequently, the homogeneity 

test using Levene's method also yielded a p-value > 0.05, signifying that the mean 

diameter of the inhibition zones was uniformly distributed. 

After the average data of the inhibitory zone diameter is normally and homogeneously 

distributed, an analysis using one way ANOVA will be continued to see the variation 

differences, and it was found that the p-value is 0.000, which means it has an effect on 

the inhibition of Propionibacterium acnes bacteria, this indicates that the alternative 

hypothesis (H1) is accepted while the null hypothesis (H0) is rejected. The Post hoc test 



 

 
23 

 

J Indones Med Lab Sci; (5)1:12-25 Chylen Setiyo Rini, et al 

results reveal significant differences among nearly all groups with a p-value of 0.000, 

except between the 100% concentration group and the positive control, which showed no 

significant difference with a p-value of 0.24. 

4. Conclusions 
Neem leaves extract (Azadirachta indica A. Juss) can inhibit the growth of Cutibacterium 

acnes bacteria. The inhibition effect, which is classified as moderate, at concentrations 

of 25% and 50%. The inhibition effect, which is classified as strong, at concentrations of 

75% and 100%. The most effective concentration to inhibit the growth of C. acnes bacteria 

is 100% (sensitive category).  

 

Acknowledgments: The author would like to thank the laboratory staff of Stikes Ngudia Husada Madura 
and colleagues, as well as the academic community of the Medical Laboratory Technology Program at 
FIKES UMSIDA and all parties who have provided support in the implementation of this research. 

Funding: None  

Conflicts of Interest: There is no conflict of interest in this research  

Author Contributions: DPS: Data curation,  Methodology, Formal analysis, investigation, Resources, Data Curration,  
Writing - Original Draft,  Visualization; CSR: Conceptualization, Validation, formal analysis,  Writing - Review and 
Editing,  Supervision,  Project administration 

 

5. References 

 

Adhariani, M., Maslahat, M., Sutamihardja, R. (2018). Kandungan Fitokimia Dan Senyawa 
Katinon Pada Daun Khat Merah (Catha Edulis), Jurnal Sains National., vol. 8, no. 1, 
pp.35–42. doi.org/10.31938/jsn.v8i1.113. 

Bashar, A.M., Najem, W.S., Alrifai, S.B., Mukhlif, E.D., (2020). Assessment of Lipase 
Activity for Cutibacterium acnes in Relation to Acne Vulgaris Disease Severity in a 
Group of Iraqi Patients. IOSR Journal of Dental and Medical Sciences. 19 (6), 57-61. 

Dessinioti, C., & Katsambas, A. (2022). Antibiotics and Antimicrobial Resistance in Acne: 
Epidemiological Trends and Clinical Practice Considerations. Yale Journal of Biology 
and Medicine, 95(4), 429–433. 

Dianda , T. P. .; Suharti , P. H. . (2022). Pengaruh Waktu Dan Kadar Etanol Pada Maserasi 
Lidah Buaya Terhadap Antiseptik Hand Sanitizer Gel. Distilat: J. Tekn.  8, 1000-
1008. 

Donadio, G., Mensitieri, F., Santoro, V., Parisi, V., Bellone, M. L., De Tommasi, N., Izzo, 
V., & Dal Piaz, F. (2021). Interactions with Microbial Proteins Driving the 
Antibacterial Activity of Flavonoids. Pharmaceutics, 13(5),660.  

Edwards, F., MacGowan, A., & Macnaughton, E. (2021). Antimicrobial therapy: principles 
of use. Medicine, 49(10), 624–631. https://doi.org/10.1016/J.MPMED.2021.07.005 

https://doi.org/10.31938/jsn.v8i1.113


 

 
24 

 

J Indones Med Lab Sci; (5)1:12-25 Chylen Setiyo Rini, et al 

Ergina (2014). Uji Kualitatif Senyawa Metabolit Sekunder pada Daun Palado (Agave 
Angustifolia) yang Diekstraksi dengan Pelarut Air dan Etanol. Jurnal Akademika 
Kimia, vol. 3, no. 3, pp. 165-172. 

Fahrurin, W.A Hadi,Susetyarini, R.A & Permana,F.H. (2023). Kajian Jenis - Jenis 
Tumbuhan Berkhasiat Obat Yang Dimanfaatkan Untuk Pengobatan Oleh Masyarakat 
Kecamatan Sendang Kabupaten Tulungagung. Jurnal Bioe Dukasi,6(1),215–222. 
Https://Doi.Org/10.33387/Bioedu.V6i1.5754. 

Fatmawati, S.  Bioaktivitas dan Konstituen Kimia Tanaman Obat Indonesia. Yogyakarta: 
Penerbit Deepublish CV Budi Utama, 2019. 

Gerung,W.H.P., Fatimawali, F., & Antasionasti, I. (2021). “Uji Aktivitas Antibakteri 
Ekstrak Daun Belimbing Botol (Averrhoa Bilimbi L.) Terhadap 
PertumbuhanBakteriPropionibacterium acnes Penyebab 
Jerawat.Pharmacon,10(4),1087_1093.https://doi.org/10.35799/pha.10.2021.37403
250. 

Hasanuddin,A.R.P., Subakir, S. (2020). "Uji Bioaktivitas Minyak Cengkeh (Syzygium 
Aromaticum) terhadap Pertumbuhan Bakteri Streptococcus Mutans Penyebab Karier 
Gigi." Bioma, vol. 5, no. 2, pp. 241-250. 

Luk, N. M., Hui, M., Lee, H. C., Fu, L. H., Liu, Z. H., Lam, L. Y., Eastel, M., Chan, Y. K., 
Tang, L. S., Cheng, T. S., Siu, F. Y., Ng, S. C., Lai, Y. K., & Ho, K. M. (2013). 
Antibiotic-resistant Propionibacterium acnes among acne patients in a regional skin 
centre in Hong Kong. Journal of the European Academy of Dermatology and 
Venereology: JEADV, 27(1), 31–36.https://doi.org/10.1111/j.14683083.2011.04351. 

McLaughlin, J., Watterson, S., Layton, A.M., Bjourson, A.J., Barnard,E., McDowell,A., 
(2019). Propionibacterium acnes and Acne Vulgaris: New Insights From The 
Integration of Population Genetic, Multi-omic, Biochemical and Host-Microbe 
Studies. Microorganisms, 7(5),128. Doi:10.3390/microorganisms7050128  

Platsidaki,E and Dessinioti, C., (2018). Recent Advances in Undestanding 
Propionebacterium acnes (Cutibacterium acnes) in Acne. F1000Research. 7(1953).   

 

Putri, A. Y. (2022). Uji Antibakteri Kombucha Daun Sirih (Piper Betle L.) Terhadap Bakteri 
Propionibacterium Acnes. Skripsi.Universitas Islam Negeri Raden Intan Lampung. 

Riskiyani, T .S, Nurcahyo, H. Febriyanti R., (2020). Pengaruh Perbedaan Metode Ekstraksi 
Terhadap Kadar Flavonoid Ekstrak Daun Beluntas (Pluchea indica L). Ejournal 
poltektegal. 7(1). 1-6. 

Rini, C.S., Rohmah, J., Widyaningrum, L.Y.(2018).  The Antibacterial Activity Test 
Galanga (Alpinia galangal) On The Growth Of Bacteria Bacillus subtilis And 
Escherichia coli, IOP Publishing Material Science And 
Engineering,420.doi:10.1088/1757899X/420/1/012142. 

Sayekti, S., Farhan, A., Alan, M. S. Uji Daya Hambat Antibakteri Ekstrak Daun Mimba ( 
Azadirachta Indica A . Juss .) Terhadap Bakteri Staphylococcus Aureus Dengan 
Metode Difusi Cakram. Jurnal Insan Cendekia, 2023.10(3), 220–226. 
https://doi.org/10.35874/jic.v10i3.1253. 

Senduk, T. W., Montolalu, L. A. D. Y., & Dotulong, V. (2020). The rendement of boiled 
water extract of mature leaves of mangrove Sonneratia alba . Jurnal Perikanan Dan 

https://doi.org/10.33387/Bioedu.V6i1.5754
https://doi.org/10.1111/j.14683083.2011.04351
https://doi.org/10.3390/microorganisms7050128
https://doi.org/10.35874/jic.v10i3.1253


 

 
25 

 

J Indones Med Lab Sci; (5)1:12-25 Chylen Setiyo Rini, et al 

Kelautan Tropis,  11(1), 9–15. https://doi.org/10.35800/jpkt.11.1.2020.28659. 

Sibero, H. T., I Wayan A. P, D. I. A. (2019). Tatalaksana Terkini Acne Vulgaris. Medical 
Faculty Of Lampung University, Dermatovenerologist Division Of Abdoel Moeloek, 
3(2), 313–320. https://doi.org/10.23960/jkunila32313-320. 

Supriyanto. (2017). Uji Fitokimia dan Aktivitas Antioksidan Ekstrak Daun Mimba 
(Azaradiracta Indica Juss). Seminar Nasional Teknologi dan Informatika 
2017, Universitas Muria Kudus 

Surahmaida, S., & Umarudin, U. (2019). Studi Fitokimia Ekstrak Daun Kemangi Dan Daun 
Kumis Kucing Menggunakan Pelarut Metanol. Indonesian Chemistry And Application 
Journal, 3(1), 1. https://doi.org/10.26740/icaj.v3n1.p1-6. 

Susanty., Bachmid, F. (2016). Perbandingan Metode Ekstraksi Maserasi Dan Refluks 
Terhadap Kadar Fenolik Dari Ekstrak Tongkol Jagung (Zea Mays L.). Jurnal Konversi 
Universitas Muhammadiyah Jakarta,vol.5,no2.doi:10.24853/konversi.5.2.87-92. 

Teresa. A. (2020). Akne Vulgaris Dewasa : Etiologi, Patogenesis Dan Tatalaksana Terkini. 
Jurnal Kedokteran Universitas Palangka Raya, 8(1), 952–964.  

Vifta, R. L., & Advistasari, Y. D. (2018). Skrining Fitokimia, Karakterisasi, Dan Penentuan 
Kadar Flavonoid Total Ekstrak Dan Fraksi-Fraksi Buah Parijoto (Medinilla Speciosa 
B.) Pytochemical Screening, Characterization, And Determination Of Total 
Flavonoids Extracts And Fractions Of Parijoto Fruit. Prosiding Seminar Nasional 
Unimus,8-14. 
Https://Prosiding.Unimus.Ac.Id/Index.Php/Semnas/Article/View/19/116  

 

 

https://doi.org/10.35800/jpkt.11.1.2020.28659
https://doi.org/10.23960/jkunila32313-320
https://doi.org/10.26740/icaj.v3n1.p1-6
https://doi.org/10.24853/konversi.5.2.87-92
https://prosiding.unimus.ac.id/Index.Php/Semnas/Article/View/19/116

