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Abstract: One natural ingredient that has the potential to heal wounds is betel leaf. This 
study aimed to analyze the healing effect of Incision wounds in Wistar rats when 
administering a microemulsion combination of green and red betel leaf extracts. This 
research begins with sample collection, drying process, and extraction. The extract was 
then formulated into emulgel as a microemulsion in three formulations. These three 
formulas, along with a positive control and a negative control, were tested on each Wistar 
rat incision wound. The results of the research showed that emulgel formula 3, which was 
tested on mice, had the best ability to heal wounds for an average of 2.5 days and kept 
the mice's body temperature normal; 36.6oC. Formula 3 contains 5% South Kalimantan 
red betel, 5% South Kalimantan green betel, 5% Central Kalimantan red betel, and 5% 
Central Kalimantan green betel. This proves that the combination of formula 3 can heal 
wounds and body temperature in experimental mice. Further research is needed to find 
the best composition that produces faster, more complete wound healing effects and 
safely impacts experimental animals. 
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INTRODUCTION 

Wounds can occur as a result of various human activities; wounds are a condition 
where part of the body's tissue is damaged so that the skin structure separates1. Wound 
Cuts are one of the most common injuries that happen in everyday life. The cut is damage 
or loss of tissue body due to sharp objects, where possible, causing bleeding and 
inflammation. There is a wound that can interfere with the activities of sufferers2.  

Data results Riskesdas Indonesia in 2013 and 2018 saw an increase in the 
prevalence of wounds from 8.2% to 9.2%3. The prevalence of wounds in Indonesia is 
relatively high as it stands, increasing traffic accidents4. Therefore, wound healing is 
necessary noticed. Wound healing is a process complex with stages, namely 
inflammation, proliferation, and maturation5. Improper wound healing can cause the 
wound to develop, leading to infection and prolonging the healing time of the wound6. 
Current wound healing uses chemical drugs, namely povidone iodine, but the use of these 
drugs can cause side effects, namely dermatitis or allergies7. Therefore, more alternative 
medicines must be practical and have minimum side effects when healing wounds. 
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One natural ingredient with potential as a wound healing agent is betel leaf 
because it contains tannin, saponin and flavonoid compounds as well as other 
compounds that play a role, namely beta-phenol and chavicol8. The general public uses 
betel. There are two types of betel: green betel and red betel. This plant is widely 
distributed in tropical and subtropical areas in various parts of the world9. Betel plants 
grow in tropical Asia to East Africa, spreading almost throughout Indonesia, Thailand, 
Malaysia, India, Sri Lanka and Madagascar10. Betel is a medicinal plant which is the 
potential and is known empirically to have various healing properties for disease9. The 
community uses green betel leaves for treatment to stop bleeding, itching, and canker 
sores and cure diseases caused by bacterial or fungal infections11-12. Apart from that, 
betel root is also used as a contraceptive drug in women13. 

Literature review In several previous studies, green betel leaf extract (Piper betle 
L.) in a concentration of 2-10% is effective in wound healing, significantly influencing the 
inflammation and proliferation processes14. Green betel leaf extract with a concentration 
of 7% in spray has been proven to heal wounds in mice and has comparable activity to 
oxoferin15. Research on male white rats (Rattus norvegicus) shows that ointment Ethanol 
extract from betel leaves can speed up wound healing16. 

Previous research has been carried out on betel leaves as a wound healer. 
However, it is still rare for research to develop preparations with variations in the 
composition of green betel leaves and red betel leaves for wound healing; in addition, 
according to Akter et al. on 2014, compounds The active chemicals contained in betel 
leaves are influenced by geographic area and the environment17. This research combines 
the active compounds of betel leaves originating from two provinces in Indonesia, namely 
Central Kalimantan and South Kalimantan. The microemulsion combination of green and 
red betel leaf extracts was tested on cuts from the Wistar rat. 
 
MATERIALS AND METHODS 
Experimental Protocol 

The test animal used was a female Wistar rat. A total of 20 test animals were 
divided into 5 groups, namely positive control group, negative control group, formula 1 
group, formula 2 group, formula 3 group. Each group received treatment in the form of 1) 
The positive control group was given a 2.5% chloramphenicol emulgel formula, 2) The 
negative control group was given an emulgen formula without active ingredients, 3) The 
formula 1 group was given an emulgel containing 10% South Kalimantan green betel and 
10% Central Kalimantan green betel. %, 4) Formula 2 group was given emulgel 
containing 10% red betel from South Kalimantan and 10% red betel from Central 
Kalimantan, 5) Formula 3 group was given emulgel containing 5% green betel from South 
Kalimantan, 5% green betel from Kalimantan Central Kalimantan, red betel 5% from 
South Kalimantan 5%, red betel from Central Kalimantan 5%. Before testing began, all 
test animals had their body temperature measured, and blood samples were taken for 
haematology testing. Next, each test animal was given a wound 1 cm long on the mouse, 
then exposed to bacteria orally using a probe. After 60 minutes, all treatment groups were 
each given the emulgel formula that had been made on the wound area of the mice. The 
formula is given twice a day for three days. On the fourth day, the test animals had their 
body temperature checked and their blood taken, followed by a haematology test. Body 
temperature and haematology results of mice before and after treatment were compared. 
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This research proposal has been examined by the Research Ethics Commission of 
Muhammadiyah University of Banjarmasin, as stated in certificate number 
540/UMB/KE/VII/2023. 
Making Simplisia and Extracting Betel Leaves 

Green and red betel leaves were collected from South Kalimantan and Central 
Kalimantan, so four types of leaves were obtained. The leaves are then dried using an 
oven at a temperature of no more than 60ºC. The dried leaves are then blended to 
produce simplicia powder. The extraction process includes soaking the leaf powder using 
70% ethanol solvent. The extraction process was carried out 3 x 24 hours with solvent 
changes every 24 hours18. The solvent from soaking the leaf powder is collected and 
filtered; the solvent is evaporated until a dry extract is obtained. 

The extract obtained organoleptically is solid, black in colour, has a distinctive 
odour, and is slightly bitter. The solid form is obtained from solvent evaporation, so the 
betel leaf juice remains solid19. Black is the colour commonly used in extracts because 
the colouring substances in the leaves are generally not active compounds, so they are 
usually not absorbed into the extract. The distinctive aroma is obtained from the essential 
oils still found in betel leaf extract. The bitter taste of an extract is expected because the 
active ingredients generally taste bitter, like the active ingredients in conventional 
medicines. Formulation techniques will easily cover this bitter taste in the dosage form20. 
Making Emulgel Formula 

The formula is made in emulgel dosage form in five formulas. The formula consists 
of negative control, positive control, formula 1, formula 2, and formula 3. The negative 
control emulgel only consists of emulgen-forming ingredients without active ingredients. 
The positive control emulgel consisted of emulgel containing chloramphenicol. Emulgen 
Formula 1, Formula 2, and Formula 3 contain betel leaf extract. The composition of the 
emulgel is in Table 1, and the results of the emulgel formed are presented in Figure 1. 
 

Table 1. Emulgel Preparation Formulation 

Material Concentration (%) 

Negative 
Control 

Positive 
Control 

F1 F2 F3 

South Kalimantan 
Green Betel 

- - 10 - 5 

South Kalimantan 
Red Betel 

- - - 10 5 

Central Kalimantan 
Green Betel 

- - 10 - 5 

Central Kalimantan 
Red Betel 

- - - 10 5 

Chloramphenicol - 2.5 - - - 

Chitosan 2 2 2 2 2 

Propylene glycol 5 5 5 5 5 

Carbopol 1 1 1 1 1 

Tween 80 0.6 0.6 0.6 0.6 0.6 

Span 80 2,3 2,3 2,3 2,3 2,3 

VCO 5 5 5 5 5 
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Figure 1. Emulgel Formula from Research Results 
 

The emulgel formed is visually apparent for the negative control formula because 
it only contains gel-forming ingredients, which are evident in colour. The positive control 
emulgel formula is milky white because it has chloramphenicol, which is basically white. 
Formula 1 has a slight green appearance because this formula contains green betel leaf 
extract, which is visible when formulated in emulgel form. In formula 2 and formula 3, 
there is no significant colour difference visually because the emulgel is a mixture with a 
uniform concentration of the four betel leaf extracts. According to the literature, the 
emulgel formed has a colour that matches the colour of the active ingredient21. 
Mice GroupTreatment 

The adaptation process in rats is essential before treatment is given. Adaptation is 
carried out for at least 7 days to make the mice feel comfortable22. This research carried 
out a rat adaptation process for one week. Testing was carried out on 5 rat groups: 
positive control group, negative control group, formula 1 group, formula 2 group, and 
formula 3 group. One day before the wound was applied slashed, the rat hair on his back 
was shaved until smooth. The shaved area was cleaned using 70% alcohol, and then the 
rat was rested for 1 day. The next day, the incision was made using a scalpel. Wounds 
caused by the length of the wound are 2 cm, and the depth is ± 0.2 cm23. Each wound 
was given an emulgel formula according to the treatment group, which was delivered 
twice a day for three days. Observation of incision wound healing was carried out visually 
every day. Observations included body temperature and wound healing time; the mice's 
body temperature was measured before and after being treated on the 4th day, and the 
wound healing time was on the day that >30% wound healing was seen. The percentage 
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of wound healing is calculated by the wound healing area divided by the initial wound 
area multiplied by 100%. 
RESULTS AND DISCUSSION 

The test results showed that all rats before treatment in the five groups had 
average body temperatures, namely 36.65 – 37ºC. After treatment, the negative control 
group's average body temperature increased to 38.45oC. This was probably because the 
mice had an infection due to not being treated. In the formula 1, formula 2 and formula 3 
groups, there were differences in the healing time of cuts; formula 1, 2, 3, positive control, 
and negative control had an average wound healing (in days) of 4.75; 4; 2.5; 2.25, and 
6.25. So, formula 3 has the best ability to heal wounds because it is not too different from 
the positive control. 

Table 2. Results of Wound Healing and Body Temperature of Rats in  
the Treatment Group 

No Group Replication Wound Closure 
(Days) 

Temperature 
(ºC) 

Before After 

1 Formula 1 1 4 36.7 37.5 

2 5 36.8 37.2 

3 5 37.2 37 

4 5 37.1 36.8 

  Average 4.75 36.95 37,125 

2 Formula 2 1 4 36.4 37.1 

2 4 36.4 36.6 

3 4 36.8 36.4 

4 4 37.1 36.9 

  Average 4 36,675 36.75 

3 Formula 3 1 3 36.8 36.6 

2 2 36.5 36.5 

3 2 36.6 36.5 

4 3 36.7 36.8 

  Average 2.5 36.65 36.6 

4 Positive Control 1 2 37.1 36.5 

2 2 37.2 36.8 

3 2 36.8 36.9 

4 3 36.9 37 

  Average 2.25 37 36.8 

5 Negative Control 1 6 36.6 38.5 

2 6 37.2 38.6 

3 7 37.1 38.3 

4 6 36.9 38.4 

  Average 6.25 36.95 38.45 

 
The research showed that Formula 3 had the best ability to heal wounds with an 

average of 2.5 days (Table 2). Another study explained similar results, stating that topical 
administration of green betel leaf extract was proven to heal wounds in male Wistar rats24. 
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Research by Fannani et al (2014) also supports these results, stating that betel leaf 
ethanol extract ointment is able to accelerate the wound healing process of male white 
rats (Rattus norvegicus)16. Healing of wounds in mice can occur because of the active 
substances in betel leaves, which play a role in wound healing. The compounds which 
play a role include betaphenol and chavicol8. The most widely used ingredient in betel 
leaves is the leaf because it contains 4.2 essential oils. % and most of its components 
consist of beta phenol, which acts as an antibacterial agent25. Green betel leaves contain 
several other ingredients such as steroids, tannins, flavonoids, saponins, phenols, 
alkaloids, coumarins, and emodins26. 

Betel leaves contain vitamin C, which can increase the stimulation of collagen 
formation by cell fibroblasts27-28. Vitamin C derivative, magnesium ascorbyl phosphate, 
can increase cell proliferation and stimulate collagen synthesis because collagen 
proliferation is essential in the improvement process network29. Betel leaves also contain 
hydroxychavicol, an anti-inflammatory compound that accelerates wound healing. The 
compound hydroxychavicol suppresses TNF expression in human neutrophils30-31. Betel 
leaves have a content of saponin compounds that function as an antioxidant, antifungal, 
and antimicrobial. Antioxidant activity proved the ability to form hydroperoxide 
intermediates, which prevent bio-molecular damage by free radicals32-33. 

The limitations of this research are the need for variations in the microemulsion 
formula combining green and red betel leaf extract and the wound observation time, which 
lasted only a short time. Further research is needed to find the best composition that 
produces faster, more complete wound healing effects and safely impacts experimental 
animals. 
 
CONCLUSION 

The research showed that emulgel formula 3 had the best ability to heal wounds 
with an average of 2.5 days. Formula 3 contains 5% South Kalimantan red betel, 5% 
South Kalimantan green betel, 5% Central Kalimantan red betel, and 5% Central 
Kalimantan green betel. Further research is needed to find the best composition that 
produces faster, more complete wound healing effects and safely impacts experimental 
animals. 
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