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Abstract. Skin disease is an infection of microorganisms in the tissue. If not 

treated properly, it causes poor health. In developing countries, natural 

ingredients are used to treat skin problems such as cherry bark because it 

contains flavonoids, saponins, polyphenols and tannins in gel preparations. 

The purpose of this study was to test the physical properties and irritation of 

ethanol extract gel preparations of cherry bark (Muntingia calabura L.). 

Cherry bark was extracted by maceration method for 3 days using 70% 

ethanol solvent, then formulated with gel material made with extract 

concentrations F1 (2.5%), F2 (5%) and F3 (7.5%). The results of the physical 

properties test of all gel preparations met the requirements, namely dispersion 

diameter 3-7 cm, adhesion> 1 second, pH value according to skin pH, namely 

4.5-7.5 and viscosity 2000-50,000 Cps. The results of irritation tests of all in 

vivo gel preparations with rabbits showed no erythema or edema after 

treatment for 24, 48 and 72 hours, so the gel preparations were considered 

safe and did not cause irritation. It can be concluded that all gel preparations 

of ethanol extract of cherry bark (Muntingia calabura L.) meet the standards 

for physical properties and irritation tests.  

1 Introduction 

Skin disease is an infection caused by the presence of microorganisms (fungi, parasites, bacteria, 

and viruses) that attack tissues (2). Improper treatment results in worsening health conditions. 

(1). Skin diseases are one of the things that affect the quality of life of adults and adolescents 

(14). In developing countries, local communities usually rely on natural products or traditional 

remedies for skin health care and addressing problems with their skin (45). Herbal remedies 

have become very important as an alternative to curing skin diseases due to fewer side effects at a 

low cost and high effectiveness (17). One of the plants that can treat various skin diseases is 

the kersen plant (Muntingia calabura L.). This plant is traditionally used to treat bleeding in 

open wounds, purulent wounds, burns, inflammation of the walls of blood vessels 

accompanied by blood clots (4). 
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Kersen bark (Muntingia Calabura L.) is a plant that is often found on the side of the road as a 

barrier plant. The use of the kersen plant is stated to have high benefits as a medicinal plant. 

The bark of the kersen stem contains flavonoid compounds, saponins, polyphenols and tannins 

(31). Empirically, this plant has the ability to be antibacterial, antioxidant, antidiabetic, 

anticancer, and anti- inflammatory (26). The ability of kersen plants as an antibacterial is 

evidenced by inhibited growth Staphylococcus epidermidis and Edwardsiella tarda (13). 

Based on previous research, it has been shown that kersen leaf extract can inhibit bacteria 

Staphylococcus aureus at a concentration of 2.5% it can inhibit by 16.55 mm, a concentration 

of 5% can inhibit about 17.82 mm, and a concentration of 7% can inhibit 19.33 mm. So that 

kersen leaves can be formulated as an active ingredient in liquid soap preparations (21). The 

kersen plant can be used as an anti-acne in the form of easy-to-use preparations such as 

preparations in gel form. 

Gel preparations are widely chosen because they are very easy to apply (easy to evenly 

distribute, absorb and clean) and more attractive than other topical preparations, for example, 

preparations in the form of lotions, creams and ointments (15). In gel preparations, it does not 

cause a sticky feeling, can provide a cold sensation and is relatively stable so that it has better 

potential for topical formulations, besides that gel preparations also have several advantages, 

namely good absorption, gel is not transparent, soft, easy to apply and does not cause dry skin 

(24). 

Evaluation of the physical properties and irritating properties of topical preparations needs 

to be carried out, which is intended so that the preparation can provide a guarantee, namely 

that the physical can be known whether there are changes that have occurred in the preparation 

in terms of its physical aspect (such as the preparation smells bad, the color changes) and can 

provide a guarantee that it will not irritate the skin when used (22). The physical properties of 

the preparation affect the achievement of the expected pharmacological effect        (15).  

Based on the description above, researchers are interested in making a formulation and 

irritation test of gel preparations from ethanol extract of kersern bark (Muntingia calabura L.). 

because previously there was no research on making gel preparations with kersern bark extract 

(Muntingia calabura L.). To evaluate the preparation, physical tests were carried out which 

included organoleptic, homogeneity, viscosity, pH, dispersion and adhesion of the gel 

preparation of ethanol extract of Kersen bark bark (Muntingia calabura L.). Meanwhile, 

irritation tests are carried out on preparations with the aim of assessing the safety of the 

product. 

2 Method 

2.1. Types of Researchers 

The research method used was laboratory experiment which included preparation of 

materials, plant determination, making of kersen bark extract (muntingia calabura L.), 

phytochemical screening and making gel formulation from kersen bark extract. Plants were 

taken from Ledug Village, Banyumas Regency. This research was conducted at the Harapan 

Bangsa University Research Laboratory and the Ahmad Dahlan University Biology 

Laboratory. This research has passed the research ethics permit where in this research the 

research ethics permit was carried out at Harapan Bangsa University. The results of the 

kersen bark ethanol extract gel preparation was tested for physical properties and irritation 

tests on albino rabbits. All data generated were then analyzed using the IBM SPSS 22 

program with an SPSS program license, namely the code 
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9DNCAF2O3QVDV7FBI0696006GWLNXZ PPRYT which was tested using One Way 

Anova to determine the differences between each formula (36). 

2.2. Tools and Materials 

2.2.1. Tool 

Laboratory glass equipment (pyrex), a set of evaporator equipment (biobase), waterbath 

(mammert), refrigerator (sharp), oven (mammert), hotplate, pH meter, homogeneity test 

equipment, dispersion test device, vision device, parselen dish, blender (cosmos) stirring rod, 

mortar spatula and stemper, water bath (cimarex), digital scale (kenko), animal scale, 

milligram scale, glass beaker (pyrex), measuring cup, spoon, spatula, napkin, knife, teleman, 

ointment pots, watch glasses and parchment paper. 

2.2.2. Material 

The ingredients used in the gel include kersen bark extract (Muntingia calabura L.), 70% 

ethanol (Technical), carbapole 940, Na CMC (Corboxymethlcellulose food greade), Glycerin 

(vegetable glycerine), propylene glycol (Phrmaceutecal grade), methyl paraben 

(Phrmaceutecal grade), Triethanolamine (TEA), propyl paraben (Phrmaceutecal grade) and 

aquadest. The material used in the irritation test study was a gel preparation of kersen stem 

bark extract, an albino rabbit test animal with a body weight of about 2 kg. 

2.3. Formulation 

 
 

 

 

Table 1. Gel formulation 
 

Material Uses    
Composition (grams)  Range 

(%) F1 F2 F3 

Extract Active substance 2,5 5 7,5   

Carbopol 940 Gelling agent 0,5 0,5 0,5 0,5-1 

Na-CMC Fastener 5 5 5 2-10 

Gliserin   10 10 10 10-15 

Propylene glycol Humektan 2,5 2,5 2,5 3-6 

Tritolamin (TEA) Alkazing agent 0,6 0,6 0,6 0,5-2 

Methyl paraben    Preservatives 0,2 0,2 0,2 0,4-0,8 

Propyl paraben Preservatives 0,5 0,5 0,5 0,4-0,8  

Aquadest Solvent Add 100 Add 100 Add 100   
 

The gel is made based on the formulation of the gel base. The process of making the gel 

begins to prepare the ingredients according to the formula.and all ingredients are weighed 

according to the formula. Each formulation has different patterns of extract concentration 

and aquadest volume. It was carried out by developing a CMC-Na base and 940 carbopol on a 

mortar with hot water. Carbopol 940 is added with TEA to neutralize the
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pH of carbopol 940. After that, CMC-Na and carbopol 940 that have been added TEA 

(Merck),Crushed until homogeneous After expanding, methyl praben that has been dissolved 

with ethanol is grinded until homogeneous. Added with ethanol extract of kersen bark bark 

that has been dissolved with glycerin is gradually crushed until homogeneous. Finally, add the 

abrasive praben profile until homogeneous (20). 

3 Result And Discussion 

3.1 Plant Determination 

Plant determination is carried out to determine the authenticity and correctness of kersen 

plants (Muntingia calabura L.) used in the study. Plant determination is carried out by 

comparing or equating the characteristics of the plant to be studied with other plants whose 

identity is already known (44). Kersen stems were obtained from Ledug Village, Banyumas 

District. Plant determination was carried out in the Environmental Laboratory of the Faculty of 

Biology, Jenderal Soedirman University, emphasizing that the plants used were indeed kersen 

plants that belonged to the Muntingiaceae, Genus Muntingia and species Muntingia calabura 

L.). 

3.2 Extraction Of Kersen Bark 

In this study, the manufacture of extracts Kersen bark (Muntingia calabura L.) done by 

simplicia Kersen bark as much as 300 grams in maceration for 3 days with a 70% ethanol 

solvent which does not cause irritation when used on the skin so that it is safer and more 

maceration results because flavonoid compounds that are polar will be maximally macheted if 

dissolved with a solvent that is polar so that ethanol 70% is a solvent that is polar (27). 

Randement calculations are carried out to determine the percentage of the amount of 

extraction and to determine the level of effectiveness of the resulting process (41). The results 

of the rendement can be seen in Table 2. 

Table 2. Randement of kersen bark extract (Muntingia calabura L.) 
 

Sample Simplisia Weight Extract Weight % Randemen 

Kersen bark (Muntingi calabura 

L.) 

a 300 grams 79,322 grams 26,40% 

In simplicia Kersen bark (Muntingia calabura L.) with a weight of 300 grams which was 

macerated for 3 days with 70% ethanol, a thick extract of 79.322 grams was obtained with a 

percentage of 26.4%. The result meets the requirements of the Indonesia Herbal 

Pharmacopoeia, which is not less than 10% (11). This is in line with previous research that 

maceration for 3 days with 96% ethanol at 500 grams of simplicia Kersen bark (Muntingia 

calabura L.) produced a randement of 11.71% (4).The results of this study show that the 

type of solvent in the extraction will affect the high yield obtained (27). 
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3.3 Skrining Fitokimia 

Phytochemical screening is a simple method for the qualitative analysis of compounds 

contained in plants, by observing the color response or discoloration that occurs after the 

addition of reagents (Melati and Parbuntari 2022). The phytochemical test carried out in this 

study is a flavonoid test, which is intended to find out whether the compound is contained in 

the kersen bark extract because of flavonoid compounds that are useful for antibacterial and 

anti-acne (26). 

The identification of flavonoid compounds in this study was carried out using kersen bark 

extract which was reacted with Mg (magnesium powder) and HCl (hydrochloric acid) 

powders and was observed qualitatively the color change reaction that occurred. The results 

of this study were tested positive for containing flavonoid compounds in kersen stem extract 

because there was a color change to orange (23). The color change occurs because of a 

reaction when the addition of magnesium powder and hydrochloric acid to the flavonoid test 

will cause a decrease in the existing flavonoid compounds so that it causes a red reaction 

which is characteristic of the flavonoid content (23). In the flavonoid test, the results were 

positive because there was a change in the color of the solution to reddish. The addition of 

Mg and HCl to flavonoid-containing samples will form flavium salts that are red or orange 

(37). 

 

Figure 1. Flavonoid Reaction with HCl and Mg Metal [39]. 

Table 3. Results Of Flavonoid Screening of Kersen Bark Extract 

Compound Observation Result 

Flavonoid The solution changes color to orange (+) 

 
 

Information: 
(+) Contains such secondary metabolite compounds 

(-) Does not contain such secondary metabolite compounds 
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The results of the flavonoid test from the bark extract of the kersen stem were positive for 

flavonoids (23). This result is in accordance with previous research that states that flavonoids 

are found in the bark of kersen stems (7)(33)(40). The total flavonoid content at a 

concentration of 100 ppm of kersen bark is 10.82 mg/kg (42). 

3.4 Formulation Of Gel Preparations 

In this study, ethanol extract of kersen bark was formulated in the form of a gel preparation. 

The gel formulation was made as much as 100 grams with variations in extract concentrations 

of 2.5%, 5% and 7.5% using a gel base in the form of Karbopol 940. Gel preparations need a 

base to get a preparation that has high stability and compatibility, low toxicity and is able to 

increase the contact time with the skin (2). 

The manufacture of kersen bark ethanol extract gel began by developing a carbopol base of 

940 and CMC-Na as a binder on the mortar with hot water. Carbopol 940 is added with TEA to 

neutralize the pH of carbopol 940. After that, CMC-Na and carbopol 940 that have been added 

TEA (Merck), are ground until homogeneous. After expansion, methyl praben that has been 

dissolved with ethanol is crushed until homogeneous. Added with ethanol extract of kersen 

bark bark that has been dissolved with glycerin is gradually crushed until homogeneous. 

Finally, add the gerroded propyl praben until homogeneous (20). 

Carbopol 940 or carbomer is a high molecular weight synthetic polymer of acrylic acid 

cross-linked with allyl sucrose or allyl ether pentaerythritol, Carbomer in pharmaceutical 

formulations of liquid or semi-solid preparations can increase viscosity (2). The concentration 

of carbopol 940 as a gelling agent can be varied to produce a preparation that meets the 

criteria of the physical properties of the gel, namely pH, viscosity, adhesion, dispersibility, 

organoleptic and stability. Carbopol 940 can affect the release of the active substance of the 

drug through its viscosity value (32). Carbomer has acidic properties so in its use it requires 

other additives such as TEA which functions as a pH regulator so that the pH is close to the pH 

of the skin (2). 

Sodium Carboxymethyl Cellulose (Na CMC) is widely used in oral and topical 

pharmaceutical formulations mainly because it can improve its viscosity properties (2). 

Propylene glycol and glycerin function as humectants, aquades as solvents, while methyl 

parabens as preservatives so that preparations do not mold quickly (38). 

The gel that has been made is tested for the physical properties of the preparation to 

determine the quality of the gel preparation made. Physical properties tests of gel preparations 

include organoleptic tests, homogeneity tests, viscosity tests, pH tests, dispersion tests, 

adhesion tests and irritation test evaluations. 

3.5 Evaluation Of the Physical Properties Of The Gel 

3.5.1 Organoleptic Test 

Organoleptic examinations include odor, colour and texture, and these examinations involve 

respondents with certain criteria (12). This test is carried out to see the physical stability of 

the preparation by observing color, turbidity and homogeneity (41). 
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Table 4. Organoleptic Test Results 
 

Formula Organoleptic test results   

Texture 

Standard 

Color Aroma 

  F0  Light brown  Typical of 

kersen bark  

Thick  A thick, tuda brown gel 

  F1  Brown  Typical of 

kersen bark  

Thick  with a distinctive smell 

of kersen bark (41) 

F2 Dark brown Typical of 

kersen bark 

Thick   

 

The results of organoleptic testing showed that each formula had a distinctive smell of 

kersen bark. The color of each gel formula is different starting from F1 with light brown, F2 

brown and F3 dark brown. The texture of the gel preparation in each formula is thick. This is 

in line with previous research where gel preparations using carbopol 940 base have a thick 

texture with a color according to the color of the extract it contains, as well as a distinctive 

smell like a sample (20). Another study states that the gel of ethanol extract of kersen leaves 

has a semi-solid shape with a brown color (25). The addition of extracts to each formula has 

an effect on the level of color concentration (41). The higher the concentration of the extract 

used, the more concentrated or the higher the intensity of the color of the prepared preparation 

(30)(35)(43). 

3.5.2 Homogeneity Test 

The homogeneity test aims to determine the homogeneity of a preparation and identify the 

possibility of change. Homogeneous preparations are indicated by the absence of coarse 

particles or granules in the preparation (5). The homogeneity test was carried out by applying 

the above preparation which was taken on 3 parts of the preparation, namely the top, middle 

and bottom and then placed on a glass object (transparent glass), the early test was carried 

out with 3 replications. 

Table 5. Homogeneity Test Results 

 

Formula Homogeneity test results Standard 

F1 No coarse and homogeneous 

granules 

No coarse and 

homogeneous granules 

(5). F2 No coarse and homogeneous 

granules 

F3 No coarse and homogeneous 

granules 

 

Based on Table 5, the homogeneity test results of the gel preparation of ethanol extract of 

kersen bark are F1, F2 and F3 providing a homogeneous arrangement as evidenced by the 

absence of coarse grains and lumps in the preparation. Homogeneous preparations can help 

the distribution of active substances optimally and provide a comfortable taste when applied to 
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the skin (20). 

The results of this test are in accordance with previous research where mangosteen peel gel 

with various series of extract concentrations, namely 5%, 10% and 15% is homogeneous with 

the absence of coarse particles on the glass of the object (35). Research on kersen leaf extract 

sunscreen gel also stated that homogeneous gel preparations have an even distribution of 

particles in the object glass (25). 

3.5.3 pH Test 

The pH test aims to evaluate that the preparation made has a pH value in the appropriate 

range and is acceptable to the skin (20). The results of the pH test of the preparation show that 

the preparation made meets the pH test requirements of gel preparations. The pH test of the 

preparation is said to be qualified because of the pH of the extract gel preparation Kersen 

bark (Muntingia calabura L.) made not to exceed the physiological pH of the skin which is 

4.5-8.0 (41). The test results of the gel preparations made have a pH in the range of 4.7-5.4 

which meets the physiological pH range of the skin. 

 

Table 6. pH test results 

 

Formula Ph Standard 

F1 5.4±0.1 4,5-8,0 

F2 5.0±0.1 (41). 

F3 4.7±0.057   

 

The test results showed that there was a difference in the pH of each preparation which was 

influenced by the number of concentrations of extracts used, which the more it produced, the 

more acidic the pH. Increased concentration of extracts Kersen bark will lower the pH of the 

preparation where F3 has the highest concentration of extract so that the pH becomes the 

lowest. This is in line with Research states that the bark of the stem of the kersen plant has 

acidic properties (18). 

Extract Kersen bark acidic, as stated in previous studies that pH of the extract Kersen bark 

ranges from 4.29 (18), so that with an increase in the concentration of the extract, the pH of the 

preparation will be lowered (28). F1 which has the lowest extract concentration has the highest 

pH compared to the pH value of F2 and F3 which is more acidic than F1 (28)(18). 

The results obtained were continued using SPSS version 26 which was carried out a 

normality test with Shapiro-Wilk and the homogeneity of variances test obtained a significance 

value of p-value>0.05 which means that the data is distributed normally and homogeneously, so 

that the Anova test can be carried out. Based on the One-Way Anova test, a significance value 

of 0.004<0.05 was obtained so that H1 was accepted, which means that there was a significant 

difference in the pH test results based on the three test formulas, so a follow-up test was carried 

out for Post-Hoc Tukey HSD which aimed to determine the magnitude of the difference 

between the formulas (11). 

The results of the Post-Hoc Tukey HSD test showed significant differences in F1 to F2 with 

a significance value of 0.015 (p-value<0.05), in F1 to F3 with a significance value of 0.000 (p-

value<0.05) and in F2 to F3 with a significance value of 0.003 (p-value<0.05). Based on this, 

it can be interpreted that the concentration of kersen bark extract affects the pH parameters of the 

gel preparation. 
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3.5.4 Viscosity Test 

Viscosity tests are carried out to determine the viscosity value of gel preparations (10). In this 

study, the viscosity of each gel preparation was observed by measuring it using a viscometer 

(Atago®). The preparation is inserted up to 100 ml into a cup with a rotation of 12 rpm, then 

spindle number 3 is installed and the rotor is run. The viscosity value indicated by the tool is 

observed. In this test, the viscosity value is said to meet the standard of a good preparation if 

the viscosity value is in the range of 2,000-50,000 Cps (11). Viscosity test gel Kersen bark 

The F1-F3 formula has met the requirements because it is in the value range of 17,441-

18,681 Cps. 

The viscosity value of the gel greater than 50,000 Cps will cause the gel preparation to 

become too thick so that it is difficult to apply and the preparation cannot be spread evenly. 

Viscosity less than 2,000 Cps can cause the gel preparation to become too thin so that it 

adheres less to the skin and flows immediately after application (36). The results are in Table 

7. 

Table 7. Viscosity Test Results 

Formula Viscosity (Cps) Standard 

F1 17,441±3.60 2,000 – 50,000 Cps 

F2 18.271±0.35 (February 2021) 

F3 18.681±6.56   

 

Viscosity test results Kersen Stem Bark Extract Gel It can be known that from F1-F3 the 

viscosity value continues to increase which in F3 has the largest viscosity value among the 

other two gel formulas. The increase in the viscosity value of F3 occurs along with the 

increase in the concentration of kersen bark extract where the higher the concentration of the 

extract in F3 can increase the viscosity of the preparation which will form the gel base thereby 

increasing the viscosity (22).This result is in line with previous research where the viscosity 

value of the gel hand sanitizer Tongue-in-law leaf extract is increasing with an increase in 

the concentration of tongue-in-law extract (22). 

The results obtained were continued using SPSS version 26 which was carried out a 

normality test with Shapiro-Wilk and the homogeneity of variances test obtained a 

significance value of p-value>0.05 which means that the data is distributed normally and 

homogeneously, so that the Anova test can be carried out. Based on the One-Way Anova test, 

a significance value of 0.000<0.05 was obtained so that H1 was accepted, which means that 

there is a significant difference in the viscosity test results based on the three test formulas, 

so a follow-up test of Tukey HSD was carried out which aimed to determine the magnitude of 

the difference between the formulas (11). 

The results of the Post-Hoc Tukey HSD test showed significant differences in F1 to F2 

with a significance value of 0.001 (p-value<0.05), in F1 to F3 with a significance value of 

0.000 (p-value<0.05) and in F2 to F3 with a significance value of 0.002 (p-value<0.05). 

Based on this, it can be interpreted that the concentration of kersen bark extract affects the 

viscosity parameters of the gel preparation. 
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3.5.5 Adhesion Test 

The adhesion test aims to determine the time it takes for the gel to adhere to the skin. The 

longer the gel sticks to the skin, the more active substances diffuse into the skin so that the 

more effective its use is so that it allows higher absorption of the drug by the skin, preferably 

if the bond between the gel and the skin is less optimal, the drug will be easily removed from the 

skin (2). 
 

Table 8. Adhesion Test Results 

Formula Adhesion (seconds) Standard 

F1 2.96±0.66 
>1 

seconds 

(41). 

F2 3.49±1.15 

F3 4.04±1.06 

 

The results of observations made on the F1-F3 formula have an adhesion of >1 seconds. It 

is said to have good adhesion of the preparation, namely when the object glass is removed >1 

second, so that the preparation Kersen Stem Bark Extract Gel has adhesion that meets 

standards (41). In F1-F3 has a greater adhesion, this is because the adhesion value is directly 

proportional to the viscosity value, where the higher the viscosity value of F1-F3, the adhesion 

value of F1-F3 also increases (8)(32)(36). 

Dosage Kersen Stem Bark Extract Gel that meets adhesion standards means that when 

applied to the skin, the preparation can adhere well. This test is quite important to be carried 

out especially for gel preparations. The preparation must meet the requirements of a good gel, 

one of which can adhere well but not stick to the surface of the body (8). The results of this 

study are in line with the previous research, namely the preparation of Brandish extract gel 

where the more extracts from F1 (5%) to F3 (15%), the higher the adhesion value, namely at 

F1 26.07 seconds and F3 to 33.61 seconds (36). 

The results obtained were continued using SPSS version 26 which was carried out a 

normality test with Shapiro-Wilk and the homogeneity of variances test obtained a 

significance value of p-value>0.05 which means that the data is distributed normally and 

homogeneously, so that the Anova test can be carried out. Based on the One Way Anova test, 

a significance value of 0.000<0.05 was obtained so that H1 was accepted, which means that 

there was a significant difference in the results of the adhesion test based on the three test 

formulas, so a follow-up test of Tukey HSD was carried out which aimed to determine the 

magnitude of the difference between the formulas (11). 

The results of the Tukey HSD Post-Hoc test showed significant differences in F1 to F2 

with a significance value of 0.043 (p-value<0.05), in F1 to F3 with a significance value of 

0.001 (p-value<0.05) and in F2 to F3 with a significance value of 0.033 (p-value<0.05). Based 

on this, it can be interpreted that the concentration of kersen bark extract affects the adhesion 

parameters of the gel preparation. 

3.5.6 Spread Power Test 

The dispersibility test is carried out to determine the distribution of the preparation on the 

surface of the skin so that the active compounds can spread evenly and be absorbed by the 

skin so that it can provide a therapeutic effect (29). Good base spreading ability will provide 

ease of application to the skin surface. Good spreadability test standards are 3-7 cm (20). 

Spread test results Kersen stem culotte extract gel has met the standard with F1-F3 values 
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ranging from 3.9 cm to 5.1 cm. 
 

Table 9. Spread Test Results 

Formula Spread power (cm) Standard 

F1 5.1±0.3 3-7 cm 

F2 4.2±0.2 (20). 

F3 3.9±0.1   

The dispersibility value of the gel preparation showed a smaller value from F1-F3 which 

was caused by the increase in the concentration of kersen bark leaf extract in the gel. The 

larger the concentration of the extract, the thicker the preparation so that the dispersion value 

is smaller. So, it can be seen that the results of the dispersion test are inversely proportional to 

the value of viscosity and adhesion (28). This is in line with the study on cardamom fruit 

extract gel preparations which experienced an increase in extract concentration from F1 (5%) 

to F3 (15%) which had a decreasing dispersion from F1 by 6.46 cm to 4.23 cm at F3. 

The results obtained were continued using SPSS version 26 which was carried out a 

normality test with Shapiro-Wilk and the homogeneity of variances test obtained a significance 

value of p-value>0.05 which means that the data is distributed normally and homogeneously, 

so that the Anova test can be carried out. Based on the One-Way Anova test, a significance 

value of 0.003<0.05 was obtained so that H1 was accepted, which means that there is a 

significant difference in the results of the spreadability test based on the three test formulas, so 

a follow-up test of Tukey HSD was carried out which aimed to determine the magnitude of the 

difference between the formulas (11). 

The results of the Tukey HSD Post-Hoc test showed significant differences in F1 to F2 with 

a significance value of 0.009 (p-value<0.05), in F1 to F3 with a significance value of 0.000 (p-

value<0.05) and in F2 to F3 with a significance value of 0.004 (p-value<0.05). Based on this, 

it can be interpreted that the concentration of kersen bark extract affects the dispersibility 

parameters of the gel preparation. 

3.6 Evaluation of irritation 

In this study the irritation test was carried out by shaving the fur on the rabbit's back, using 3 

adult New Zealand albino rabbits (1 male, 2 female) who weighed about 2 kg. The test 

animals were acclimated for 5 days, then the rabbit's back was shaved approximately 10 x 15 

cm or at least 10% of the body surface, divided into 5 parts. Next, as much as 0.5 g of gel 

preparation is applied to the shaved rabbit's back area. The rabbit's back is covered with gauze 

and plaster. The test preparation is exposed to a skin area of ± 6 (2 x 3) cm of plaster is 

removed and the skin is rinsed with water after a 4-hour exposure period (6). After testing the 

rabbit's back area, the surface of the rabbit's skin was observed. For each change such as 

erythema (redness) and udema (swelling) starting at the 1st, 24th, 48th, and 72nd hour after 

the attachment surface. 

The results of the irritation test of the Kersen bark ethanol extract gel formula are 

non-irritating, the test in vivo concluded the safety of each formula (F1, F2 and F3) Kersen 

bark extract gel, this is evidenced by the absence of erythema and edema reactions in rabbit 

subjects. Observation of irritation test is carried out based on two parameters, namely 

erythema and edema. Erythema is redness of the skin caused by dilation of blood vessels and 

is the body's response to irritation. Meanwhile, edema is the body's response to irritation 

which is characterized by an enlargement of plasma that freezes in the injured area (16). 
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Table 10. Irritation Test Results of Gel Preparations 

 

Formula The Hour Result Information BPOM Standards, 2020 

Average score Information 

  24 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

F1 48 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

  72 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

  24 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

F2 48 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

  72 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

  24 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

F3 48 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

  72 0 Non-irritating 0,0-0,4 Very mild irritation (negligible) 

 

The resulting gel has a very mild irritation category (negligible). The skin may show 

a low reaction or even no reaction at the first contact with the material. Therefore, the 

observation of irritation was carried out after 24, 48, and 72 hours after the animal was given 

the preparation. Erythema observation is determined when redness is seen on the skin. 

Meanwhile, edema can be seen at the height of the skin surface that is raised/swollen 

compared to normal skin. The irritation index is classified into very mild irritation (0-0.40), 

mild irritation (0.50-1.90), moderate irritation (2-4.90), and severe irritation (5-8) (16). 

4 Conclusion 

Based on the research on the gel extract of kersen bark (Mutingia calabura L) carried out, it 

can be concluded, the results of the physical properties test of Kersen bark extract gel 

showed that the preparation had a distinctive odor with a homogeneous light brown to dark 

brown gel shape because it did not show any coarse grains. It has a pH value of 4.7-5.4 and 

has a viscosity value of 17,441- 18,681 cps which can be attached for more than 1 second 

with a dispersion power between 3.9-5.1 cm. The gel preparations produced from this study 

did not irritate the skin, as evidenced by in vivo testing using rabbit subjects. In the subjects, 

no erythema or edema was found after treatment for 24, 48 and 72 hours, so the gel 

preparation of ethanol extract of kersen bark was considered safe and did not cause irritating 

effects 

References 

1. Afriyanti, Rizqun Nisa. 2019. Medical Faculty of Lampung University “Acne Vulgaris 

Pada Remaja.” 

2. Agustiani, Faula Rohmatul Tri, Landyyun Rahmawan Sjahid, and Fith Khaira Nursal. 

2022. "Literature Review: The Role of Various Types of Polymers as Gelling Agents on 

the Physical Properties of Gel Preparations." Pharmaceutical Magazine 7(4). 

3. Agustin, Bella Agil, Nony Puspawaty, and Rizal maarif Rukmana. 2018. "Antibacterial 

Activity of Ethanolic Combination Extract of Beluntas Leaves (Pluchaea Indica Less.) 



244 

 

and Meniran (Phyllanthus niruri L.) Against Staphylococcus aureus bacteria." Bomedika 

11(02). 

4. Andilala, Andilala, Safriana Safriana, and Muhammad Gunwan. 2023. “The 

Effectiveness of Kersen Leaf Extracts (Muntingia Calabura L.) on Cutting Wounds 

Infected with Sthapylococcus Aureus Bacteria.” Haya: The Saudi Journal of Life 

Sciences 8(1): 9–18. 

5. Arman, Indriyani, Hosea Jaya Edy, and Karlah L R Mansauda. 2021. "Formulation and 

Physical Stability Test of Peel-off Gel Mask Preparation of Miana Leaf Ethanol Extract 

(Coleus Scutelleroides (L.) Benth.) With various bases." Pharmacy Medical Journal 

(PMJ) 4(1): 36. 

6. BPOM RI. 2020. "Regulation of the Food and Drug Supervisory Agency on Guidelines 

for Preclinical Toxicity Tests in Vivo." Journal of Chemical Information and Modelling 

53(9): 21–25. http://www.elsevier.com/locate/scp. 

7. Buhian, William Patrick Cruiz, Raquel Orejudos Rubio, Demetrio Lim Valle, and Juliana 

Janet Martin-Puzon. 2018. “Bioactive Metabolite Profiles and Antimicrobial Activity of 

Ethanolic Extracts from Muntingia Calabura L. Leaves and Stems.” Asian Pacific 

Journal of Tropical Biomedicine 6(8): 682–85. 

8. Diantri, Anisa Rakhma, Desy Nawangsari, and Galih Samodra. 2024. "Gel Formulation 

of White Chamomile Leaf Extract (Plumeria acuminata w.t.ait) Against Staphylococcus 

aureus Inhibition with Comparison of Carbopol 940 and HPMC." Scientica 2: 355–75. 

9. Efrilia, Mega, Ika Agustina, Tri Lestari, and IKIFA College of Health Sciences. 4 

Evaluation Of The Physical And Chemical Quality Of Lip And Cheek Cream 

Preparations With Natural Dyes Of Super Red Dragon Fruit Extract (Hylocereus 

costaricensis). 

10. Febrianie, Noor Linda. 2021. "Optimization of Carbopol as a Gel Base in Alcohol-Based 

Antiseptic Gels." Proceedings of Mulawarman Pharmaceuticals Conferences 14: 58–63. 

11. Febrianto, Yahya, and Fifi Nur Apriliani. 2022. "Lipstick Preparation Formulation Using 

Red Dragon Fruit Peel Extract (Hylocereus Costaricensis) with a Combination of 

Beeswax and Paraffin Wax." Udayana Pharmaceutical Journal 11(01): 19. 

12. Fitria, Lia. 2021. "Red Dragon Fruit Peel (Hylocereus polyrhizus) as a Natural Dyes." 

Tinctura Journal of Pharmacy 3(1): 1–6. 

13. Handayani, Fitri, Reksi Sundu, and Henriko Nober Karapa. 2018. "Activity Test of 

Ethanol Extract of Pinang Seed (Areca Catechu L.) on the healing of burns on the dorsal 

skin of male white mice (Mus musculus)." Manuntung Scientific Journal 2(2): 154–60. 

14. Kassab, Yaman Walid et al. 2019. “The Impact of Skin Disorders on Patients’ Quality of 

Life in Malaysia.” Journal of Clinical Intensive Care and Medicine 4(1): 001–009. 

15. Kurniasari, Fitri, and Jena Hayu Widyasti. 2020. "Irritation Test and Physical Properties 

Test of Clove Leaf Essential Oil Gel Preparation (Syzygium Aromaticum (L.) Merr. & 

L.M. Perry) with variations in HPMC concentrations." PHARMACY: Pharmaceutical 

Journal of Indonesia Indonesia 17( 1): 187. 

16. Made, Ni et al. 2023. "Evaluation of Physical Quality and Irritation Test of Mosquito 

Repellent Spray Preparation from Legundi Leaf Ethanol Extract (Vitex Trifolia L.)." 

Journal of Pharmacy and Pharmacology 1(37): 37–41. 

17. Malik, Khafsa et al. 2019. “An Ethnobotanical Study of Medicinal Plants Used to Treat 

Skin Diseases in Northern Pakistan.” BMC Complementary and Alternative Medicine 

19(1): 1–38. 

18. Mawarda, Ayida, Erwin Samsul, and Sastyarina Yurika. 2020. “Proceeding of 

Mulawarman Pharmaceuticals Conferences.” Proceeding of Mulawarman 

Pharmaceuticals Conferences (April 2021): 135–38. 

http://www.elsevier.com/locate/scp


245 

 

19. Melati, Melati, and Hesty Parbuntari. 2022. "Initial Phytochemical Screening 

(Qualitative Analysis) on Gambir Leaves (Uncaria Gambir Roxb) from Siguntur Muda." 

Periodic Journal of the Department of Chemistry UNP 11(3): 88. 

20. Murniyati, Murniyati, Windah Anugrah Subaidah, and Agus Dwi Ananto. 2021. 

"Formulation and Test of Free Antiradical Activity of Ethanol Extract Gel Preparation of 

Bidara Leaf (Ziziphus Mauritiana Lamk) Using the DPPH Method." Pharmaceutical 

Barn: Journal of Pharmaceutical Sciences 2(2): 96. 

21. Nau'e, Dwi A.K., Paulina V. Y. Yamlean, and Deby A. Mpila. 2020. "Formulation of 

Liquid Soap Preparation Combined with Ethanol Extract of Kersen Leaves (Muntingia 

Calabura L.) and basil leaves (Ocymum basilicum l.) and tests against Staphylococcus 

aureus bacteria." Pharmacon 9(3): 404. 

22. Nurwaini, Setyo, and Intan Dewi Saputri. 2018. "Testing of Physical Properties and 

Antibacterial Activity of Hand Sanitizer Gel Preparation of Mother-in-law's Tongue Leaf 

Extract (Sansevieria trifasciata Prain)." Talenta Conference Series: Tropical Medicine 

(TM) 1(3): 078–085. 

23. Parbuntari, Hesty et al. 2018. “Preliminary Phytochemical Screening (Qualitative 

Analysis) of Cacao Leaves (Theobroma Cacao L.).” EKSAKTA: Berkala Ilmiah Bidang 

MIPA 19(2): 40–45. 

24. Puschmann, Andreas et al. 2019. “Heterozygous PINK1 p.G411S Increases Risk of 

Parkinson’s Disease via a Dominant-Negative Mechanism.” Brain 140(1): 98–117. 

25. Puspitasari, Anita Dwi, and Dyah Ayu Setyowati. 2019. "Evaluation of Physicochemical 

Characteristics and SPF Value of Kersen Leaf Ethanol Extract Sunscreen Gel Preparation 

(Muntingia Calabura L)." Journal of Pharmascience 5(2): 153–62. 

26. Putri, Devi Anggraini, and Sri Fatmawati. 2019. "Secondary Metabolites of Muntingia 

Calabura and Its Bioactivity." ALCHEMY Journal of Chemical Research 15(1): 57. 

27. Rachmatika, Annisa Yunia, and Suwendar. 2023. "Cytotoxic Test of Ethanol Extract of 

Awar-Awar Stem Bark Using the BSLT Method." Journal of Pharmaceutical Research: 

103–8. 

28. Rashati, Dewi, and Mikhania Cristiningtyas Eryani. 2020. “The Effect of Concentration 

Variation of Ethanolic Extract from Potato Peels (Solanum Tuberosum L.) on the 

Physical Properties and Antibacterial Activity of Gels against Propionibacterium Acnes.” 

Pharmaciana 8(2): 302. 

29. Rawar, Ellsya Angeline, and Immanuel Christian University. 2024. "Effect of CMC-Na 

Base Composition and Carbopol on the Physical Characteristics of Clove Flower 

Essential Oil Gel Preparations." Journal of Pharmaceutical Sciences Students 2(1). 

30. Robiatun, Robiatun Rambe et al. 2022. “Formulation And Evaluation Of Hand Sanitizer 

Gel From Clove Flower Extract (Eugenia Aromatica L.).” International Journal of 

Science, Technology & Management 3(2): 484–91. 

31. Rumyaan, Esther F et al. 2022. "Antioxidant Activity of Kersen Plant Extract Using 

DPPH (1,1-Diphenyl-2-Pikrilhydrrazil)." Journal of Health Sciences (JIKA 1(2): 47–54. 

32. Safitri, Fenny Indah, Desy Nawangsari, and Dina Febrina. 2021. “Overview: Application 

of Carbopol 940 in Gel.” 34(Ahms 2020): 80–84. 

33. Sing et al. 2018. “Phytochemical Analysis of Muntingia Calabura Extracts Possessing 

Anti-Microbial and Anti-Fouling Activities.” International Journal of Pharmacognosy 

and Phytochemical Research 9(6): 826–32. 

34. Sri Rahayu. 2019. "The Relationship between Differences in Turmeric Extract 

Concentration on Physical Properties of Lotion." : 50–56. 

35. Sugihartini, Nining, and Rinanda Yeshi Wiradhika. 2018. “Gel Formulation of Ethanol 

Extract of Mangosteen Peel (Garcinia Mangostana L.) as A Medication for Burns in 



246 

 

Wistar Rats.” Jurnal Kedokteran dan Kesehatan Indonesia 8(2): 110–17. 

36. Sunarti, Keswara, Yane Dila, and dan Nuraini Dewi Purnamasari. 2018. “Research 

Article Tonic Effects Test of Pegagan ( Centella Asiatica L ) Syrups on White Male 

Mice.” 9(8): 132–36. 

37. Sunarti, and Peppy Octaviani. 2020. “The Effect of Antihypertensive of Tali’s Bamboo 

Shoot Ethanol Extract (Gigantochloa Apus (Schult.&Schult.F.)) to Male White Rats 

Sprague Dawley.” 20(Icch 2019): 178–81. 

38. Susianti, Novi, Yohanes Juliantoni, and Nisa Isnaeni Hanifa. 2021. "Optimization of Star 

Fruit Extract Gel Preparation (Averrhoa Bilimbi L.) with a variation of Karbopol 940 and 

CMC-Na bases." Acta Pharmaciae Indonesia : Acta Pharm Indo 9(1): 44. 

39. Tandi, Joni, Bella Melinda, Anita Purwantari, and Agustinus Widodo. 2020. "Qualitative 

and Quantitative Analysis of Secondary Metabolites of Ethanol Extract of Okra Fruit 

(Abelmoschus esculentus L. Moench) by UV-Vis Spectrophotometry Method." 

COVALENT: Journal of Chemical Research 6(1): 74–80. 

40. Taswin, Muhamad, and Fadilla Niki Nurjanah. 2021. "Antioxidant Activity of 

Combination Leaf and Stem Extracts of Kersen Plant (Muntingia Calabura L.) With the 

DPPH method by UV-vis spectrophotometry." JKPharm Journal of Pharmaceutical 

Health 3(2): 105–12. 

41. Thomas, Nur Ain, Robert Tungadi, Faramita Hiola, and Multiani S. Latif. 2023. "Effect 

of Carbopol 940 Concentration as a Gelling Agent on the Physical Stability of Aloe Vera 

Gel Preparations." Indonesian Journal of Pharmaceutical Education 3(2): 316–24. 

42. Tulung, Prilly C, Johnly A Rorong, and Julius Pontoh. 2017. "Phytochemical Analysis 

and Toxicity Test of Kersen Stem Bark (Muntingia calabura)." Chemistry Progress 

10(1): 14–18. 

43. Tunit, Prakairat, Phanit Thammarat, Siriporn Okonogi, and Chuda Chittasupho. 2022. 

“Hydrogel Containing Borassus Flabellifer L. Male Flower Extract for Antioxidant, 

Antimicrobial, and Anti-Inflammatory Activity.” Gels 8(2): 1–20. 

44. Yulian, Wulan, and Rian Ismail. 2023. "Antifungal Activity Test of Endophytic Fungi of 

Ant-Nest Plants (Myrmecodia pendans) Against Candida Albicans Fungus." Pharmacy 

genius 02(01): 31–42. 

45. Zaid, Nurul Amirah Mohd et al. 2022. “Promising Natural Products in New Drug 

Design, Development, and Therapy for Skin Disorders: An Overview of Scientific 

Evidence and Understanding Their Mechanism of Action.” Drug Design, Development 

and Therapy 16(July 2021): 23–66. 

 


