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ABSTRACT 

 

Background and aims: Acne develops due to the obstruction of pilosebaceous follicles by accumulated 

sebum, keratinocytes, and microbial colonization Certain secondary metabolites from plants possess anti-

acne properties, including karsen (Muntingia calabura L.). This study aims to formulate and evaluate the 

anti-acne activity of an emulgel against Propionibacterium acnes. The ethanolic extract from Muntingia 

calabura L. leaves was used in the formulation. Methods: The extraction process was carried out using 

maceration. The ethanolic extract of karsen was utilized as the active ingredient in the emulgel 

formulation. The emulgel was evaluated based on its organoleptic properties, homogeneity, pH, emulsion 

type, spreadability, and adhesion. The antibacterial activity was assessed through an in vitro antibacterial 

assay. 

Results: The extraction yield was 10.8%. The extract contained flavonoids, tannins, and saponins. The 

formulated emulgel had a semi-solid consistency, a brownish-green color, a distinct odor characteristic of 

Muntingia calabura L. leaves, and was homogeneous. It had a pH range of 4.87–5.40, an oil-in-water 

(O/W) emulsion type, a spreadability of 5.1–5.8 cm, and an adhesion time of 3.26–4.36 seconds. The 

formulation exhibited anti-acne activity against Propionibacterium acnes, with the highest inhibitory 

activity observed at a concentration of 12%. Conclusion: The ethanolic extract from M. calabura L. leaves 

can be successfully formulated into a stable emulgel. The formulated emulgel exhibits antibacterial 

activity against Propionibacterium acnes. 

 

Keywords: Antiacne, antibacterial activity, emulgel, kersen. 

  



5 

 

 

LIST OF CONTENTS 

 
RESEARCH REPORTS .............................................................................................................................. i 

ABSTRACT ................................................................................................................................................ 4 

LIST OF CONTENTS ................................................................................................................................ 5 

CHAPTER 1 INTRODUCTION ................................................................................................................. 6 

CHAPTER 2: RESEARCH METHODS ..................................................................................................... 6 

CHAPTER 3: RESULTS AND DISCUSSION......................................................................................... 19 

CHAPTER 4: NEXT STAGE PLAN ........................................................................................................ 33 

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS ............................................................. 34 

REFERENCES ......................................................................................................................................... 35 

 

  



6 

 

 

CHAPTER 1 INTRODUCTION 

 

Skin is the largest organ composing the human body, located on the outermost layer and covering 

the entire body surface. Its outermost position causes the skin to be the first to receive stimuli such as 

touch, pain, and harmful external influences. These factors make the skin vulnerable to diseases. One of 

the skin diseases most commonly suffered by the public is acne (Kumesan et al., 2013).  

 

Acne is a disease of the skin surface on the face, neck, chest, and back that appears when the oil 

glands in the skin become overly active, causing the skin pores to become clogged with excessive fat 

deposits. If these deposits mix with sweat, dust, and other dirt, they will form fatty deposits with black 

spots on top called comedones. If bacterial infection occurs in these comedones, inflammation develops, 

which is known as acne. Acne varies in size from small to large, is reddish in color, sometimes contains 

pus, and causes pain (Djajadisastra et al., 2009). 

 

One of the bacteria that causes acne is Propionibacterium acnes. P. acnes is a gram-positive rod-shaped 

bacterium that plays a role in acne formation and is part of the normal flora of human skin. This bacterium 

contributes to the pathogenesis of acne by producing lipase that can break down free fatty acids from 

skin lipids. These fatty acids can cause tissue inflammation and contribute to acne formation (Sari et al., 

2015). 

 

Acne treatment is usually carried out using antibiotics and chemical substances such as sulfur, 

resorcinol, salicylic acid, benzoyl peroxide, azelaic acid, tetracycline, erythromycin, and clindamycin. 

However, these medications also have side effects such as antibiotic resistance and skin irritation. 

Therefore, it is necessary to search for antibacterial drugs derived from natural ingredients, which are 

known to be safer compared to chemical-based medicines (Kumesan et al., 2013). The demand for 
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traditional acne medicine is currently very popular among the public. One plant known to have 

antibacterial activity is the kersen leaf. Besides having antibacterial properties, kersen leaves also function 

as anti-inflammatory, antipyretic, and antioxidant agents because they contain flavonoids, steroids, 

alkaloids, tannins, glycerol, and saponins (Buhian et al., 2016). However, the antibacterial activity of 

kersen leaves is caused by the presence of tannins, flavonoids, and saponins (Zakaria et al., 2006).  

 

According to research conducted by Charina et al., 2016, the 96% ethanol extract of kersen leaves 

has antibacterial activity. The antibacterial activity test results at a concentration of 0.5% showed 

inhibition zone diameters of 6.45 mm against Escherichia coli bacteria and 6.44 mm against 

Staphylococcus aureus bacteria. Kersen leaf ethanol extract also has antibacterial activity against P. 

aeruginosa with an inhibition zone of 20 mm, S. typhimurium 19 mm, and B. subtilis 17 mm (Buhian et 

al., 2016). 

 

To facilitate its use as an anti-acne medication, kersen leaves are made into an extract and then 

formulated into an emulgel preparation. Emulgel is a dosage form of emulsion, either water in oil (w/o) 

or oil in water (o/w), prepared in gel form by adding a gelling agent. The advantage of the emulgel form 

is that the emulsion content can provide high penetration ability (Singla, 2012). Other advantages of 

emulgel preparations for topical use are that they are more stable, easy to spread, and not too oily 

(Haneefa et al., 2013). 

 

An emulgel preparation consists of an emulsion and a gel. The emulsion system uses Tween 80 

and Span 80 as emulsifying agents because Tween 80 is a water-soluble emulsifying agent capable of 

forming oil-in-water (M/A) emulsions. Span 80 is a nonionic emulsifying agent in which the lipophilic 

group is more dominant. Water-soluble emulsifying agents mixed with fat-soluble emulsifying agents are 

able to form and maintain emulsions more effectively compared to the use of a single emulsifying agent 



8 

 

 

(Kim, 2005). Tween 80 and Span 80 are nonionic emulsifiers that tend to have balanced hydrophilic and 

lipophilic properties (Syamsuni, 2007), while the gel system uses Carbopol 940 as the gelling agent. 

Carbopol 940 is a hydrophilic gel base that has greater stability, high viscosity of 40,000–60,000 Mpas, is 

non-irritating, and non-toxic, making it suitable as a gel base (Rowe et al., 2009). 

 

Based on the background above, research will be conducted regarding “Formulation of Anti-Acne Emulgel 

from Ethanol Extract of Kersen Leaves (Muntingia calabura L.) and In Vitro Antibacterial Activity Test 

Against Propionibacterium acnes Bacteria.” 
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CHAPTER 2: RESEARCH METHODS 

 

 

A. Research Design   

The research design method used in this study is true experimental research. True 

experimental research is a study conducted by carrying out experimental activities aimed at 

determining the symptoms or effects that arise as a result of certain treatments or experiments 

(Notoatmodjo, 2010). 

B. Research Location and Time   

1. Research Location   

This research was conducted in 4 laboratories: extract testing in the Traditional Medicine 

Laboratory, emulgel preparation in the Semi-Solid Laboratory, antibacterial testing in the 

Bacteriology Laboratory, and the Sterile Laboratory of IIK Bhakti Wiyata Kediri.   

2. Research Time   

The study was conducted from March to June 2025 

C. Population, Sample, and Sampling Technique   

1. Research Population   

Population is the entire research object that has certain qualities and characteristics 

determined by the researcher to be studied and then conclusions are drawn (Notoatmodjo, 2012). The 

population in this study was anti-acne emulgel of ethanol extract of kersen leaves (Muntingia calabura 

L.).   

2. Research Sample   

A sample is part of the population taken in a certain way in which measurements are carried 

out (Notoatmodjo, 2012). The samples in this study were anti-acne emulgel of ethanol extract of 

kersen leaves (Muntingia calabura L.) with concentrations of 4%, 8%, and 12%.   

 

3. Sampling Technique   
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The sampling technique used in this study was simple random sampling. The selection of 

this sampling technique was based on the principle that each member or unit of the population had 

the same opportunity to be selected as a sample (Notoatmodjo, 2012). 

D. Research Variables   

1. Independent Variable   

The independent variable is a variable that influences or causes the emergence of the 

dependent variable. The independent variable in this study was the formulation of anti-acne emulgel 

preparations of ethanol extract of kersen leaves (Muntingia calabura L.) with various concentration 

variations, namely 4%, 8%, and 12%. 

2. Dependent Variable   

The dependent variable is a variable that is influenced or becomes the result of the existence 

of the independent variable. The dependent variables in this study were the inhibitory activity against 

bacteria in the anti-acne emulgel preparation of ethanol extract of kersen leaves, observation of the 

quality stability of the anti-acne emulgel preparation of ethanol extract of kersen leaves including 

organoleptic properties, homogeneity, pH, and emulsion type, as well as acceptability (spreadability 

and adhesiveness). 

3. Controlled Variables   

Conditions during the study, namely place, time, observation, room temperature, air 

humidity, and sterility. 

F. Research Instruments   

1. Research Equipment   

The equipment used in this study included Erlenmeyer flask equipment (Pyrex), stirring rods, 

beakers (Pyrex), test tubes (Pyrex), measuring cylinders (Pyrex), droppers, test tube racks, analytical 

balance, incubator, autoclave, rotary evaporator, oven, forceps, caliper, magnetic stirrer, aluminum 

foil, petri dishes, inoculating loop, filter paper, knife, mortar and pestle, dish, stirring rod, fluorescent 

lamp, and pH meter. 
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2. Research Materials   

The materials used in this study included kersen leaves, 96% ethanol, concentrated HCl, Mg 

powder, HCl solution, 1% FeCl3, carbopol 940, triethanolamine (TEA), propylene glycol, tween 80, 

span 80, liquid paraffin, distilled water, Propionibacterium acnes bacteria, MHA medium (Mueller 

Hinton Agar), NB medium (Nutrient Broth), and Medi-Klin® gel (positive control). 

G. Data Collection Procedures   

1. Plant Determination   

Cherry leaves (Muntingia calabura L.) that had been obtained were first determined. The 

purpose was to verify the correctness of the plant as the research object. Determination was carried 

out at UPT Materia Medica Batu.   

2. Material Collection   

Cherry leaves were obtained from UPT Materia Medica Batu.   

3. Preparation of Cherry Leaf Simplisia   

The preparation of cherry leaf simplisia was carried out at UPT Materia Medica Batu.   

4. Preparation of Ethanol Extract of Cherry Leaves   

The preparation of ethanol extract of cherry leaves was carried out at UPT Materia Medica 

Batu, by:   

a. Weighing 3 kg of cherry leaf powder.   

b. Wetting the powder with 2 L of 96% ethanol solvent.   

c. The powder that had been moistened with the solvent was placed into a jar, leveled, and 

additional 96% ethanol solvent was added until submerged (the solvent used was at least 

twice the weight or more). The added solvent amounted to 8 L. The jar was tightly closed for 

24 hours and shaken on a digital shaker at a speed of 50 rpm.   

d. The extract was filtered using a cloth filter. The extract was collected in an Erlenmeyer 

flask.   
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e. The residue was placed back into the jar and solvent was added until submerged (at least 

5 cm above the surface), in this case using 10 L.   

f. Left overnight or for 24 hours on a shaker at 50 rpm.   

g. Remaceration was carried out until the filtrate/extract became clearer, using 10 L of 

solvent.   

h. All liquid extracts from the first to the last extraction were combined and evaporated using 

a large rotary evaporator. The evaporation process required 4 hours and 30 minutes.   

i. The resulting extract was evaporated/heated on a water bath for 2 hours.   

5. Ethanol-Free Test   

The ethanol-free test of cherry leaf extract was carried out by ethanol esterification. The 

extract was added with acetic acid and concentrated sulfuric acid, then heated. The extract was 

declared ethanol-free if no ester odor was detected (Setyani et al., 2016).   

6. Phytochemical Screening   

a. Flavonoid Identification   

A total of 1 ml of test extract solution was mixed with 3 ml of 70% ethanol, shaken, heated, 

and shaken again, then filtered. The obtained filtrate was then added with 0.1 g Mg powder and 5 

drops of concentrated HCl. The formation of yellow, orange, or red color in the solution indicated a 

positive result for flavonoids (Setyowati, 2014).   

b. Tannin Identification   

A total of 1 ml of test extract solution was reacted with 1% FeCl3 solution. The formation of 

dark blue or blackish-green color indicated a positive result for tannin compounds (Setyowati, 2014).   

c. Saponin Identification   

A total of 1 ml of test extract solution was placed into a test tube, then 10 ml of hot distilled 

water was added, cooled, and shaken vigorously for 10 seconds. A positive result was indicated by 

the formation of foam lasting no less than 10 minutes, with a height of 1 cm to 10 cm, and after the 

addition of 1 drop of 2N hydrochloric acid the foam did not disappear (Setyowati, 2014).   
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7. Thin Layer Chromatography Test   

Testing using TLC employed GF 254 silica gel activated by heating in an oven at 100°C for 

1 hour. The ethanol extract of cherry leaves was spotted onto the TLC plate. The mobile phase used 

was n-butanol: glacial acetic acid: water (4:1:5), which had been saturated using filter paper. The 

silica gel was placed into a chamber containing the mobile phase. The mobile phase was allowed to 

rise to the upper limit of the silica gel. The silica gel was dried, then observed under visible light 

(visual), UV light at 254 nm and 366 nm. The TLC plate was exposed to ammonia vapor, then 

observed again under visible light (visual), UV light at 254 nm and 366 nm, and then the Rf value 

was calculated. The comparator used was rutin.   

 

8. Preparation of Anti-Acne Emulgel Formulation of Cherry Leaf Ethanol Extract with 

Various Concentrations and Negative Control   

a. Preparing tools and materials.   

b. Preparing the water phase by:   

1) Weighing 0.45 g of tween 80 and placing it into a beaker glass.   

2) Weighing cherry leaf ethanol extract (formulation I 4%, II 8%, and III 12%), placing it 

into a beaker glass and adding 10 ml of distilled water, stirring until dissolved, then adding 

it into the beaker glass containing tween 80 and stirring on a magnetic stirrer at 70ºC until 

homogeneous.   

 

c. Preparing the oil phase by:   

1) Weighing 1.5 g of liquid paraffin and placing it into a beaker glass.   

2) Weighing 0.3 g of span 80, placing it into a beaker glass on a magnetic stirrer at 70ºC, 

stirring until homogeneous.   
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d. Mixing the oil phase into the water phase on a magnetic stirrer at 70ºC and stirring until 

an emulsion formed.   

e. Taking distilled water measuring 4.5 ml and placing it into a mortar.   

f. Weighing 0.45 g of carbopol 940, sprinkling it into the mortar containing distilled water 

and waiting until it expanded.   

g. Weighing 0.3 g of triethanolamine (TEA), placing it into the mortar and grinding until 

homogeneous.   

h. Weighing 4.5 g of propylene glycol, placing it into the mortar and grinding until 

homogeneous.   

i. Adding the emulsion into the mortar containing the gel and grinding until homogeneous.   

j. Adding the remaining distilled water up to 30 g, stirring until homogeneous and an emulgel 

preparation was formed.   

k. Placing the emulgel preparation into a container.   

 

9. Testing of Anti-Acne Emulgel Preparation of Cherry Leaf Ethanol Extract   

a. Stability testing, including:   

 

1) Organoleptic Examination   

Organoleptic analysis of emulgel included (Kumesan, 2014):   

a) Form   

b) Color   

c) Odor   

 

2) Homogeneity Test   

Homogeneity analysis of emulgel was conducted by (Sativa, 2014):   

a) Applying the emulgel onto a glass plate or another suitable transparent material.   
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b) Observing the results; the preparation must show a homogeneous composition and no 

visible coarse particles.   

 

3) pH Test   

The pH test was carried out by (Sativa, 2014):   

a) Measuring pH using a pH meter.   

b) The instrument was calibrated using a standard buffer solution.   

c) The pH meter was washed with distilled water and dried with tissue paper.   

d) The pH meter was inserted into the emulgel preparation until the instrument showed a 

constant pH value.   

 

4) Emulsion Type   

The emulsion type test was conducted using electrical conductivity by (Syamsuni, 2007):   

a. Preparing cable wires, electrical plugs, and neon lamps.   

b. Inserting the cable wire into the emulsion preparation and plugging in the electrical socket.   

c. Observing the resulting neon lamp illumination.   

 

b. Acceptability testing, including:   

1) Spreadability Test   

Spreadability testing was carried out by (Fujiastuti and Nining, 2015):   

a) Weighing 0.5 g of emulgel preparation and placing it in the center of a graduated circular 

glass plate.   

b) Covering the glass with another glass plate of known weight and allowing it to stand for 

1 minute, then measuring the diameter.   

c) Adding a 50 g load on top of the glass and allowing it to stand for 1 minute, then measuring 

the spread diameter.   
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d) Adding further loads continuously after 1 minute with weights of 100 g, 150 g, 200 g, or 

until constant weight was achieved.   

 

2) Adhesion Test   

The adhesion test was conducted by (Murtiningsih, 2014):   

a) Weighing 0.25 g of emulgel preparation and placing it between 2 object glasses, then 

pressing with a 1 kg load for 5 minutes.   

b) The object glass was mounted on the test apparatus.   

c) An 80 g load was applied to the test apparatus.   

d) The release time of the emulgel was recorded.   

 

c. Effectiveness Testing   

 

1) Antibacterial Activity Test   

Antibacterial activity testing was conducted using the disk diffusion method. The test 

material obtained was made into emulgel preparations with concentrations of cherry leaf ethanol 

extract formulation I 4%, formulation II 8%, and formulation III 12%. All tools and materials used 

were sterilized beforehand.   

 

a) Sterilization of tools and materials   

Glassware such as petri dishes, test tubes, tweezers, and Erlenmeyer flasks were first 

wrapped with aluminum foil and then sterilized in an oven at 100ºC for 60 minutes. Materials such as 

MHA (Mueller Hilton Agar) and NB (Nutrient Broth) were sterilized in an autoclave at 121°C for 15 

minutes.   

b) Preparation of Mueller Hilton Agar media   
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The preparation of Mueller Hilton Agar media was carried out by weighing 10.2 g of MHA 

media, dissolving it in 300 ml of distilled water (34 g/1000 ml) using an Erlenmeyer flask. Shake until 

homogeneous and heat over a Bunsen burner until dissolved. The media was sterilized in an autoclave 

at 121°C for 15 minutes, then left in the autoclave until the pressure dropped and poured aseptically 

into petri dishes and allowed to solidify. Store in a refrigerator until the temperature reached ±45–

50ºC.   

c) Preparation of Nutrient Broth liquid media   

The media was prepared by weighing 400 mg of NB media dissolved in 50 ml of distilled 

water, then heated and sterilized using an autoclave, followed by inoculating 1–5 loopfuls of pure P. 

acnes culture into the liquid NB media and incubating for 24 hours.   

 

2) Antibacterial Test   

The antibacterial test was conducted using the disk diffusion method. Testing was performed 

by soaking disks into the emulgel preparations of formulation I, formulation II, formulation III, 

negative control (-), and Medi-Klin® gel preparation as positive control (+). The soaked disks were 

left for 15 minutes. The dried disks were then placed into plates containing MHA (Mueller Hilton 

Agar) media, previously inoculated with P. acnes bacteria. The next step was incubation at 37ºC for 

48 hours. The greatest antibacterial activity was indicated by the largest clear zone diameter formed 

from the concentration.   

 

4) Observation and Measurement   

Observations were carried out after 48 hours of incubation. The clear zone around the paper 

disk indicated sensitivity to the antibacterial substance used as the test material, expressed by the 

width of the inhibition zone diameter measured using a caliper.  

 

H. Data Processing and Analysis   
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The data analysis used in the study of the effect of cherry leaf extract concentration on the 

stability quality of anti-acne emulgel and antibacterial activity included:   

 

1. Descriptive Method   

The descriptive method is a method used to explain or describe the characteristics of each 

research variable (Notoatmodjo, 2012). Data analysis was used for observations of organoleptic tests, 

homogeneity tests, and emulsion type tests of anti-acne emulgel preparations.   

 

2. One Way ANOVA Method   

The obtained data were processed using the One Way ANOVA method with a 95% 

confidence level, conducted for pH tests, spreadability tests, adhesion tests, and antibacterial tests of 

emulgel preparations to determine whether there were differences among the given treatments. The 

data to be analyzed had to be normally distributed and homogeneous. The results of One Way 

ANOVA analysis, if the sig value obtained was >0.05, indicated no significant difference, whereas if 

the sig value obtained was <0.05, it indicated a significant difference, therefore a follow-up test using 

the LSD (Least Significant Difference) test was conducted.
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CHAPTER 3: RESULTS AND DISCUSSION 
 

Kersen (Muntingia calabura L.) is a wild plant commonly found 

growing along roadsides and widely encountered in tropical regions. Kersen 

leaves have antibacterial properties because they contain compounds such as 

flavonoids, tannins, and saponins (Zakaria et al., 2006). The purpose of this 

study was to determine whether the anti-acne emulgel formulation of ethanol 

extract of kersen leaves has antibacterial activity against Propionibacterium 

acnes bacteria and to determine differences in the antibacterial activity of the 

anti-acne emulgel of ethanol extract of kersen leaves on the growth of 

Propionibacterium acnes bacteria at concentrations of 4%, 8%, and 12%. Acne 

is a skin disease caused by several factors, namely increased sebum production, 

bacterial growth, and inflammation (Fissy et al., 2014). Current acne treatments 

widely use antibiotics. The use of antibiotics can cause resistance, therefore 

alternative acne treatments are needed, one of which is using kersen leaves. 

The kersen leaves used were first extracted and then formulated into an emulgel 

preparation using carbopol 940 gel base and tween 80 and span 80 emulsion 

bases.   

 

The kersen leaves used in this study were first identified to ensure the 

identity of the leaves used. Identification was carried out at UPT Materia 

Medica Batu. The identification results showed that the leaves used were 

kersen leaves (Muntingia calabura L.). Extraction of kersen leaves used the 

maceration method. Extraction was carried out by soaking simplicia powder in 
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a solvent. The solvent penetrates the cell wall and enters the cell cavity 

containing active substances. The concentration difference between the active 

substance solution inside and outside the cell causes the concentrated solution 

to be pushed out. This process repeats until concentration equilibrium occurs 

between the solution outside and inside the cell (Depkes RI, 1986). Stirring 

during the extraction process is necessary because it aims to achieve a faster 

equilibrium of extract concentration into the cell fluid. This extraction process 

used remaceration, aiming to extract remaining chemical compounds still 

contained in the simplicia. The advantages of the maceration extraction method 

are its easy procedure, simple equipment, relatively high yield, and avoidance 

of compound damage because no heating is involved (Nirwana et al., 2015).   

 

The solvent used in the extraction process was 96% ethanol. A 96% 

ethanol solvent is able to dissolve polar compounds, including flavonoids. The 

advantages of 96% ethanol as a solvent include being non-toxic, neutral, having 

good absorption, requiring minimal heating during concentration, and 

dissolving only limited interfering substances. The use of 96% ethanol as a 

solvent produces extracts with higher total flavonoid content compared to 70% 

ethanol and water solvents (Nirwana et al., 2010). The extraction of 3000 grams 

of simplicia powder using 30 liters of 96% ethanol solvent produced 324 grams 

of thick extract with a yield of 10.8%.   

 

The ethanol-free test was carried out to determine whether the extract 

used was free from solvent residue, so that ethanol would not affect the 

antibacterial activity test. The ethanol-free test was conducted using an 
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esterification reaction. Extracts still containing ethanol are characterized by the 

smell of ester. The esterification test results showed that the obtained extract 

did not contain ethanol, indicated by the absence of ester odor in the extract 

mixed with reagents (Setyani et al., 2016).   

 

Phytochemical screening of the ethanol extract of kersen leaves was 

conducted to determine the compound contents through color tests for 

flavonoids and tannins, and foam tests for saponins. The phytochemical 

screening results of the ethanol extract of kersen leaves showed positive results 

for flavonoids, tannins, and saponins.   

 

Flavonoid identification produced an orange-colored solution, 

indicating the positive presence of flavonoids in the ethanol extract of kersen 

leaves. Magnesium and hydrochloric acid in this test react to form bubbles 

which are H2 gas, while Mg metal and concentrated HCl function to reduce the 

benzopyrone nucleus in the flavonoid structure, causing a color change to red 

or orange. If a plant extract contains flavonoid compounds, flavilium salts will 

form upon addition of Mg and HCl, producing a red or orange color (Setyowati 

et al., 2014).   

 

Tannin identification produced positive results in the ethanol extract 

of the leaves with the formation of a greenish-black color in the solution. The 

addition of extract with 1% FeCl3 in water causes a strong green, red, purple, 

or black color. The formation of a greenish-black color after addition of 1% 
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FeCl3 occurs because tannins react with Fe3+ ions to form complex 

compounds (Setyowati et al., 2014).   

 

Saponin identification in the ethanol extract of kersen leaves showed 

positive results evidenced by foam formation that persisted for no less than 10 

minutes and did not disappear after addition of 2N HCl. The formation of foam 

in this test indicates the presence of glycosides that can form froth in water and 

hydrolyze into glucose and other compounds (Setyowati et al., 2014).   

 

Testing using Thin Layer Chromatography (TLC) was carried out to 

confirm the results obtained from the phytochemical screening test. TLC is a 

method for separating compounds based on differences in distribution between 

two phases, namely the stationary phase and the mobile phase. The stationary 

phase used was a polar silica gel plate made from silica gel GF254 measuring 

10 cm x 2 cm. The TLC silica gel GF254 plate was previously activated by 

oven heating at 100ºC for 1 hour to remove moisture from the TLC plate 

(Sastrohamidjojo, 2007). The mobile phase used in this TLC was a mixture of 

n-butanol : glacial acetic acid : water (BAA) in a ratio of (4:1:5), which 

provided the best separation because the composition is highly polar and 

capable of separating polar flavonoid compounds. A good mobile phase is one 

that can separate many compounds, indicated by the appearance of spots. The 

spots formed should not tail and the distance between spots should be clear 

(Harborne, 1987). Ammonia vapor exposure on the TLC plate aimed to 

strengthen the resulting color intensity. The TLC test results of the ethanol 

extract of kersen leaves were consistent with previous studies, showing spots 
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visible under visible light as brownish-yellow, under UV 254 nm as black, and 

under UV 366 nm as blue ring curves (Manik et al., 2014). The comparison 

standard used was rutin and the resulting Rf value was 65.   

 

The next stage was the preparation of emulgel formulations weighing 

30 grams for each formulation. The reason for choosing emulgel dosage form 

was because emulgels have several advantages, including emulsion content 

with high penetration ability (Singla, 2012). Other advantages of topical 

emulgel preparations are greater stability, ease of spreading, and less oily 

texture (Haneefa et al., 2013). Materials used in emulsion preparation were 

tween 80 and span 80 because Tween 80 is a water-soluble emulsifying agent 

capable of forming O/W emulsions. Span 80 is a nonionic emulsifying agent 

with dominant lipophilic groups. Combining water-soluble and fat-soluble 

emulsifying agents can form and maintain emulsions more effectively 

compared to using a single emulsifying agent (Kim, 2005). Tween 80 and span 

80 are nonionic emulsifiers that tend to have balanced hydrophilic and 

lipophilic properties (Syamsuni, 2007). The gel base used carbopol 940 

because it is a hydrophilic gel base with greater stability, non-irritating, and 

non-toxic properties, making it suitable as a gel base (Rowe et al., 2009). 

Addition of TEA in the formulation aimed to neutralize the acidic nature of 

carbopol 940 and improve its clarity. Propylene glycol was added as a solvent, 

gel stabilizer, and humectant or skin moisturizer in pharmaceutical and 

cosmetic preparations. Liquid paraffin was added as an emollient to help 

maintain skin softness and smoothness, while distilled water was used as a 
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solvent because it is neutral, does not affect other ingredients, is clear, odorless, 

tasteless, and colorless (Depkes RI, 1979).   

 

The emulgel preparations made included negative control emulgel 

(without ethanol extract of kersen leaves), formulation I (4% concentration), 

formulation II (8% concentration), and formulation III (12% concentration). 

The purpose of making the negative control emulgel was as a comparison in 

antibacterial testing and to determine whether the emulgel base itself had 

antibacterial activity.   

 

The prepared emulgels were then tested for stability, acceptability, 

and effectiveness. Stability testing included organoleptic examination, pH, 

homogeneity, and emulsion type. Acceptability testing included spreadability 

and adhesion tests. Effectiveness testing involved antibacterial testing against 

Propionibacterium acnes bacteria, followed by statistical data analysis using 

One Way ANOVA. Data analysis aimed to determine the effect of independent 

variables on dependent variables. Before conducting One Way ANOVA, 

normality and homogeneity tests were performed because these are absolute 

requirements for ANOVA analysis. If the significance value in normality and 

homogeneity tests was >0.05, the analysis proceeded to One Way ANOVA. 

This test aimed to determine whether there were significant differences among 

the tested samples. If a significant difference was found with sig <0.05, it was 

followed by LSD (Least Significant Difference) testing to determine 

differences between individual samples.   
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Organoleptic examination was conducted visually to observe physical 

appearance including form, color, and odor. Based on the results obtained, all 

emulgel formulations were semi-solid in form. Formulations I, II, and III were 

greenish-brown in color. The odor produced by all formulations was 

characteristic of kersen leaf extract. The color and odor of the emulgel 

preparations depended on the concentration of ethanol extract of kersen leaves 

used. The higher the concentration used, the stronger the characteristic odor 

and the darker the color (Yulianti, 2015).   

 

Homogeneity testing is a parameter indicating the quality of the 

preparation because it affects the therapeutic effect of the preparation. The test 

was conducted to determine whether the preparation was homogeneous. 

Results showed that all tested preparations met emulgel homogeneity 

requirements, namely no coarse particles were visible on the object glass 

(Kumesan et al., 2013).   

 

The pH test aimed to determine the safety of the emulgel preparation 

during use so that it would not irritate the skin. Results showed that the pH of 

the emulgel preparations fell within the skin pH range of 4.5–6.5 (Kumesan et 

al., 2013) and also matched the relatively acidic facial skin pH range of 4.0–

5.5 (Priani, 2014). A pH value that is too low can cause skin irritation, while a 

pH that is too high can cause skin scaling (Murtiningsih, 2014).   

 

Analysis of the pH test results showed that the Shapiro-Wilk 

normality test produced significance values of 0.637 for formulation I, 0.637 
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for formulation II, and 1.000 for formulation III, indicating normal distribution 

because sig >0.05 for each formulation. The homogeneity test showed 

homogeneous distribution with a sig value of 0.203 (>0.05). Since the pH test 

data were normally distributed and homogeneous, One Way ANOVA could be 

performed. The One Way ANOVA test produced a sig value of 0.047 (<0.05), 

indicating significant differences in pH values among formulations. Therefore, 

LSD testing was conducted to determine differences between formulations. 

LSD results showed a significant difference (sig <0.05) between formulation 

II and formulation III with a sig value of 0.019. LSD results also showed no 

significant differences (sig >0.05) between formulation I and II with a sig value 

of 0.72, and between formulation I and III with a sig value of 0.359.   

 

Emulsion type testing aimed to determine whether the emulgel 

preparation was O/W or W/O type. Based on conductivity testing using a neon 

lamp, the lamp lit up in all formulations, indicating that the emulgel 

preparations were O/W emulsions because they could conduct electricity 

(Syamsuni, 2007).   

 

Spreadability testing aimed to determine the spreading ability of the 

emulgel preparation when applied to the skin. The larger the spreadability 

value, the wider the surface area that can be covered by the preparation. Good 

spreadability for semi-solid preparations ranges from 5–7 cm (Kumesan et al., 

2013). The spreadability test results for all emulgel formulations met the 

requirements because they remained within the good spreadability range.   
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Analysis of spreadability test results showed that the Shapiro-Wilk 

normality test indicated normal distribution with sig values >0.05, namely 

1.000 for formulation I, 1.000 for formulation II, and 1.000 for formulation III. 

The homogeneity test showed homogeneous distribution with a sig value of 

1.000 (>0.05). Since the data were normally distributed and homogeneous, One 

Way ANOVA could be conducted. The One Way ANOVA test produced a sig 

value of 0.000 (<0.05), indicating significant differences in spreadability 

values among formulations, so LSD testing was conducted. LSD results 

showed significant differences between formulation I and II with a sig value of 

0.003 (<0.05), between formulation I and III with a sig value of 0.000 (<0.05), 

and between formulation II and III with a sig value of 0.010 (<0.05). Therefore, 

it can be concluded that there were significant differences among the three 

formulations.   

 

The next test was adhesion testing, which aimed to determine the 

adhesion ability of the kersen leaf extract emulgel preparation on the skin. 

Adhesion ability is inversely proportional to spreadability; emulgel 

preparations with lower spreadability have higher adhesion. High adhesion 

affects drug absorption because longer skin contact allows maximum 

absorption, enabling the expected therapeutic effect to be achieved. Adhesion 

test results showed values greater than 1 second for all emulgel formulations, 

which met the requirement for semi-solid preparations according to previous 

studies (Ariesti et al., 2013).   
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Analysis of adhesion test results showed that the Shapiro-Wilk 

normality test produced sig values of 0.567 for formulation I, 0.843 for 

formulation II, and 1.000 for formulation III, indicating normal distribution 

because sig >0.05 for each formulation. The homogeneity test showed 

homogeneous distribution with a sig value of 0.787 (>0.05). Since the adhesion 

test data were normally distributed and homogeneous, One Way ANOVA 

could be performed. The One Way ANOVA test produced a sig value of 0.000 

(<0.05), indicating significant differences in adhesion values among 

formulations. Therefore, LSD testing was conducted. LSD results showed 

significant differences (sig <0.05) among formulations, namely formulation I 

with II (sig 0.000), formulation I with III (sig 0.000), and formulation II with 

III (sig 0.000).   

 

The next test was antibacterial activity testing of the ethanol extract 

emulgel of kersen leaves against Propionibacterium acnes bacteria. This test 

aimed to determine the inhibitory power of the emulgel preparation against 

Propionibacterium acnes bacteria. Antibacterial testing was conducted using 

the agar diffusion method to measure inhibition. Since emulgel is a semi-solid 

preparation, paper discs were used to facilitate the diffusion process (Arifin et 

al., 2015). The antibacterial test results of the emulgel preparations showed 

inhibitory activity in all preparations, indicated by the formation of clear zones 

around the discs. Negative and positive controls were used to compare 

inhibitory activity with emulgel formulations containing various 

concentrations of kersen leaf ethanol extract. The negative control did not show 

antibacterial activity because no clear zone formed around the disc. This 
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occurred because the negative control formulation contained no antibacterial 

substances and consisted only of the emulgel base, proving that the 

antibacterial activity originated from the kersen leaf extract without influence 

from the emulgel base.   

 

The positive control used in the antibacterial test was Medi-Klin® gel, 

a commercially available preparation commonly used for topical acne 

treatment. Medi-Klin® gel was chosen because it contains clindamycin. 

Clindamycin is an antibiotic from the lincosamide group that works by 

inhibiting bacterial protein synthesis. Clindamycin inhibits the growth of 

Propionibacterium acnes on the skin surface and reduces free fatty acid 

concentration in sebum (Indriani, 2015).   

 

According to the Clinical and Laboratory Standards Institute (CLSI), 

inhibition response classification for the disk diffusion method using 

clindamycin is resistant ≤14 mm, intermediate 15–16 mm, and sensitive ≥17 

mm (CLSI, 2012). The antibacterial activity test results against P. acnes 

showed that formulation I (4% concentration) had resistant antibacterial 

inhibition with an average inhibition zone of 12.07 mm, formulation II (8% 

concentration) had intermediate inhibition with an average inhibition zone of 

15.52 mm, and formulation III (12% concentration) had sensitive inhibition 

with an average inhibition zone of 18.57 mm. The antibacterial test results 

showed that higher concentrations of ethanol extract of kersen leaves produced 

larger inhibition zone diameters.   
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The observations showed that the ethanol extract of kersen leaves had 

activity in inhibiting the growth of acne-causing bacteria, namely 

Propionibacterium acnes. The antibacterial activity mechanism of the ethanol 

extract of kersen leaves can be explained based on bacterial cell wall structure, 

where the tested bacteria are gram-positive bacteria with relatively simple cell 

wall structures consisting only of peptidoglycan and teichoic acid components 

that are highly polar, making them easily penetrated by the also polar extract 

(Fissy et al., 2014).   

 

The study results showed that kersen leaf extract contains flavonoids, 

tannins, and saponins that function as antibacterial agents. The antibacterial 

mechanism of flavonoids can be divided into three: inhibiting nucleic acid 

synthesis, inhibiting cell membrane function, and inhibiting energy 

metabolism. Flavonoids inhibit nucleic acid synthesis because rings A and B 

play important roles in intercalation or hydrogen bonding with nucleic acid 

bases, thereby inhibiting DNA and RNA formation. Hydroxyl groups at 

positions 2’,4’ or 2’,6’ on ring B and 5,7 on ring A are important for flavonoid 

antibacterial activity. This causes damage to bacterial cell wall and lysosome 

permeability. Second, flavonoids inhibit cell membrane function by forming 

complex compounds with extracellular proteins, damaging the cell membrane 

and causing leakage of intracellular compounds. Third, flavonoids inhibit 

energy metabolism by inhibiting bacterial oxygen utilization (Taufik et al., 

2015).   
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The antibacterial mechanism of tannins works by shrinking the cell 

wall or membrane, thereby disrupting bacterial cell permeability. Disruption of 

bacterial cell permeability prevents the cell from carrying out life activities, 

thereby inhibiting growth or even causing death (Setyani et al., 2016).   

 

The antibacterial mechanism of saponins works because saponins 

have soap-like properties and are strong surface-active compounds that reduce 

surface tension. Saponins absorbed on the cell surface cause membrane damage 

through increased membrane permeability or cell leakage, leading to cell death 

due to loss of essential cellular materials (Setyani et al., 2016).   

Analysis of antibacterial testing results showed that the Shapiro-Wilk 

normality test indicated normal distribution with sig values >0.05, namely 

0.220 for positive control, 0.194 for formulation I, 0.554 for formulation II, and 

0.637 for formulation III. The homogeneity test showed homogeneous 

distribution with a sig value of 0.095 (>0.05). Since the antibacterial test data 

were normally distributed and homogeneous, One Way ANOVA could be 

conducted. The One Way ANOVA test produced a sig value of 0.000 (<0.05), 

indicating significant differences in antibacterial activity among formulations. 

Therefore, LSD testing was conducted. LSD results showed significant 

differences (sig <0.05) among preparations, namely negative control with 

positive control (sig 0.000), negative control with formulation I (sig 0.000), 

negative control with formulation II (sig 0.000), negative control with 

formulation III (sig 0.000), positive control with formulation I (sig 0.000), 

positive control with formulation II (sig 0.000), positive control with 

formulation III (sig 0.000), formulation I with formulation II (sig 0.000), 
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formulation I with formulation III (sig 0.000), and formulation II with 

formulation III (sig 0.000). 
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CHAPTER 4: NEXT STAGE PLAN 

 

The next research plan is to continue and develop this research to 

the stage of multivariate data analysis and carry it out in every elementary 

school at Kediri. Meanwhile, the output of this research will be published 

in an International Journal. 
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CHAPTER 5: CONCLUSIONS AND 

RECOMMENDATIONS 
 

 

Based on the research that has been conducted, it can be concluded 

that:   

1. There is antibacterial activity in the anti-acne emulgel 

formulation of cherry leaf ethanol extract against the bacteria 

Propionibacterium acnes, indicated by the formation of a clear zone 

around the disk, which represents inhibitory activity against the bacteria.   

2. There are differences in the antibacterial activity of the anti-acne 

emulgel of cherry leaf ethanol extract against the growth of 

Propionibacterium acnes bacteria, with average inhibition zones at a 

concentration of 4% measuring 12.07 mm, at 8% measuring 15.52 mm, 

and at 12% measuring 18.57 mm. The higher the concentration of cherry 

leaf ethanol extract used, the greater the inhibitory effect. 
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IMPLEMENTATION OF AGREEMENT 

JOINT RESEARCH PROGRAM 

 

BETWEEN 

Institut Ilmu Kesehatan Bhakti Wiyata Kediri 

AND 

MAHSA Universiy 

No. 2435769/IK/E.2342/V/2025 

  

 

This Arrangement  sets  forth  Joint  Research Agreement  is  made  on  this  day by and between 

(Lia Agustina., Institut Ilmu Kesehatan Bhakti Wiyata Kediri)  and  (M Dayoob,  MAHSA 

University), hereinafter referred to singularly as “the Party” and collectively as “the Parties”. 

 

WHEREAS, the Parties have decided to conduct a Joint Research Program on Formulation And 

Evaluation Of Antibacterial Activity Of Emulgel Preparation Containing Muntingia 

Calabura L. Leaves Extract  NOW, therefore, in consideration of the mutual promises recited 

herein, the parties agree as 

follows: 

 

I.      Period of Services 

(Lia Agustina)   from Institut Ilmu Kesehatan Bhakti Wiyata Kediri and (M Dayoob) from  

MAHSA University  agree to  conduct  a  joint  research program on Formulation And 

Evaluation Of Antibacterial Activity Of Emulgel Preparation Containing Muntingia 

Calabura L. Leaves Extract  for the period of 2024/2025 

II.     Employee Status 

During the term of this agreement, Lia Agustina will remain at all times an employee of Institut 

Ilmu Kesehatan Bhakti Wiyata. Institut Ilmu Kesehatan Bhakti Wiyata will be responsible for 

continuing and making all appropriate employee payrolls for Lia Agustina For no purpose will   

joint  research program. 
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III.   Funding 

Each Party will each bear any costs, expenses, or other charges of whatever nature incurred by 

such Party and which are not expressly detailed in the approved Joint Research. 

 

IV.    JOINT INTELLECTUAL PROPERTY 

 

a) The protection of intellectual property rights shall be enforced in conformity with the respective 

national laws, rules and regulations of the Parties and with other international agreements signed 

by both Parties. 

b) The use of the name, logo and/or official emblem of any of the Parties on any publication, 

document and/or paper is prohibited without the prior written approval of either Party. 

c) The ownership of all intellectual property arising of the work or any project under this 

Agreement (hereinafter referred to as “Joint Intellectual Property”) shall be shared equally between 

both Parties. 

d) Either Party may, by giving a prior written notice to the other Party and upon certain payment, 

the amount of which to be agreed later by the Parties, to the other Party abandon its own share in 

the Joint Intellectual Property and transfer its share in the Joint Intellectual Property to the other 

Party. 

 

V.     PUBLICATIONS POLICY 

Both Parties shall have the right to use and publish any information derived from the work or 

project under this Agreement provided that written consent is obtained from the other Party. In the 

event that any Parties, wishes to publish, disclose and/ or present (in any form of disclosure) the 

data and/ or outcome arising from this Agreement, the Party shall submit a draft of each such 

publication or presentation to the other Party and give the right to the other Party to have certain 

parts of the said publication. In any such publications, the contribution of both Parties shall be 

acknowledged. 
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VI.    Duration of Agreement 

This Agreement is valid for a year and becomes effective on the date that it is signed by the official 

representatives of both institutions. This Agreement may be terminated according to the same 

terms set forth in the Joint Research Agreement between Institut Ilmu Kesehatan Bhakti Wiyata 

Kediri and MAHSA University. If either institution intends to terminate or to modify this 

Agreement, a written notice should be given to the other institution 30 days prior to the desired 

effective date of termination. 

 

VII.  Force Majeure 

If, as a result of an act of force majeure, including without limitation, an act of God, war, riot, labor 

dispute, strike or threat thereof, intervention of a government agency or instrumentality or other 

occurrence beyond the control of either party, either party is substantially hindered in performing 

its obligations hereunder then, in such event, that party shall have the right, upon notifying the 

other of the occurrence of force majeure as herein defined, to suspend performance of the 

cooperative activity pursuant to this Agreement and any contract based on this Agreement until 

the force majeure has passed  

 

IN WITNESS WHEREOF, the parties hereto have executed this agreement as of the date fit written 

above. 

Approved by,   

Academic Director 

Institut Ilmu kesehatan Bhakti 
Wiyata 

 Principal Investigator 

MAHSA University 

 

 

  

   

Ninis Yuliati, S.Si., M.Kes 

NIK. 1996.0064 

  

 


