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Article Info ABSTRACT

Keywords: Propionibacterium acnes is one of the bacteria that causes acne. Green
clay mask, piper betle L, betel leaf ( Piper betle L.) is a plant that has been used for generations.
propionibacterium acnes Green betel leaf extract contains flavonoids, tannins, saponins, alkaloids,

and phenols that have antibacterial potential. C/ay masks are solid mask
preparations formulated with clay minerals as the base ingredient. This
study aims to determine the characteristics of an anti-acne clay mask
made from green betel leaf extract and its antibacterial activity against
Propionibacterium acnes. Green betel leaves were extracted through
maceration method using 96% ethanol solvent then made 4 clay mask
preparations which were tested for organoleptic, pH, homogeneity,
spreadability, adhesive power and drying time and antibacterial test was
carried out using well method, inhibition zone data were tested using
One-Way ANOVA and Duncan test to determine whether there were
significant differences between each formula. The results of this study
aimed to determine the physical quality and antibacterial activity of
green betel leaf extract clay mask preparations against
Propionibacterium acnes . The clay mask formula used consisted of FO
(without extract), F1, F2, and F3 with concentration variations of 2.5%,
5% and 7.5% extract. Evaluation of physical quality included
organoleptic, homogeneity, pH, spreadability, adhesive power, and
drying time tests. The results of the physical preparation test of the green
betel leaf ethanol extract c/ay mask showed a soft, homogeneous shape,
green color, betel leaf aroma, Ph around 5-6, spreadability of 5.23-6.73
cm, adhesiveness of 15.5-24.7 seconds and drying time of 12.7-15
minutes. The antibacterial activity test showed that F3 produced the
largest inhibition zone of 3 2.9 mm. Statistical analysis using One-Way
ANOVA showed that variations in extract concentration had a significant
effect on antibacterial activity. Thus, the green betel leaf extract clay
mask , especially the F3 formula, has good physical quality and the
highest effectiveness as an anti-acne preparation.
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INTRODUCTION

Acne is acommon skin problem in adolescents and young adults. This condition is often found
in adolescent girls aged 14-17 years with a prevalence of 83-85% and in adolescent boys
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aged 16-17 years reaching 95-100% (Zahrah et a/., 2018). Acne vulgaris remains the most
common skin disorder, especially in the adolescent age group. Almost everyone has experi-
enced this condition so it can be categorized as a skin disease. Acne vulgaris is skin inflam-
mation due to overproduction of sebaceous glands that cause lesions such as pustules or
cysts, generally appearing in areas with many oil glands such as the face and chest. Acne
usually begins to appear during puberty until young adulthood (Setiyadi & Qonitah, 2020) . In
addition to being influenced by excess sebum production, the emergence of acne is also
closely related to the activity of the bacteria Propionibacterium acnes which triggers inflam-
mation of the skin .

Propionibacterium acnes is a normal bacterial flora that dominates skin areas with nu-
merous sebaceous glands, with populations reaching 20-70%. The growth of this bacteria is
influenced by the amount of lipids, skin pH, sweat production, and sebum secretion. This bac-
teria produces proteins that can damage skin tissue, causing inflammation (Hikmah &
Hasanah, 2023) . Propionibacterium acnes acts as an inflammatory trigger and is found in
higher amounts on the skin of adolescents with acne than those without. This gram-positive
bacterium is an important factor in the pathogenesis of acne (Putri & Muflihah, 2024) . With
the presence of Propionibacterium acnes , the bacteria that causes inflammation in acne, re-
quires an antibacterial agent that can suppress its growth. One natural ingredient with po-
tential as an anti-acne agent is green betel leaf .

Green betel leaf ( Pjper betle L.) is a traditional medicinal plant used for generations,
especially the leaves. Research shows that betel leaves contain flavonoids, tannins, saponins,
alkaloids, and phenols (Futri et al., 2023). These compounds provide benefits as antibacteri-
als, anti-inflammatory, antioxidants, antiseptics, and anti-inflammatory agents, and can stop
bleeding (Hermanto et a/., 2023) . The antibacterial activity of betel leaf extract against Pro-
pionibacterium acnes is higher than that of tea leaf and breadfruit leaf extracts at the same
concentration. Natural ingredients with antibacterial activity can be applied topically in the
form of facial masks that can provide healing effects, refresh the skin, and provide short- and
long-term protection. One type of mask thatis in demand is the c/lay mask, which can absorb
excess oil, soften the skin, and prevent acne. The addition of effective natural antibacterial
ingredients is needed to help inhibit the growth of acne-causing bacteria such as Propioni-
bacterium acnes. (Lucita & Tensiska, 2021) .

Clay mask is a solid mask preparation made from clay minerals such as bentonite and
kaolin to cleanse, soften and brighten the skin (Maharani et al., 2024). Physical qualities in-
clude organoleptic, homogeneity, pH, spreadability, adhesiveness, and drying time. This study
aims to design a formula and evaluate a c/ay mask containing green betel leaf extract as an
active ingredient in acne treatment. It is hoped that this research can contribute to the devel-
opment of natural-based skin care formulations and become a new alternative in acne pre-
vention through the utilization of the potential of green betel leaves in the form of a c/ay mask.
(Yovitasari et al., 2025).

Research on the use of green betel leaf extract (Pjper betle L) as an antibacterial agent
has been carried out in various dosage forms such as solutions, gel and creams (Julianti et al.,
2023). Betel leaf extract contains active compounds such as flavonoids, tannins, phenols, and
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essential oils, which are known to inhibit the growth of Propionibacterium acnes, the primary
bacteria that causes acne (Hidayati et a/, 2020). However, research on the use of green betel
leaf extract in clay mask preparations as an antibacterial is still very limited. Clay masks offer
advantages over other topical formulations because they absorb excess sebum, cleanse
pores, softens and brightens the skin and increase the contact time of active ingredients with
the skin, thus increasing antibacterial effectiveness (Maharani et a/,, 2024). Furthermore, clay
masks provide a cooling sensation and provide comfort during use, making them a preferred
choice for acne-prone skin care products (Pamungkas et a/, 2024).

METHOD

Tools and materials
The tools used are mortar and stamfer, stirring rod ( Pyrex ®) , digital scales (Ohaus pioneer
Pyrex ®), petri dish , loop needle, magnetic stirrer, autoclave, oven, refrigerator, 20/60 mesh
sieve, blender, spatula, measuring cup ( Pyrex ®), glass beaker ( Pyrex ®) , test tube ( Pyrex
®) filter paper, dropper pipette, parchment paper , porcelain cup, pH paper , glass object,
water bath, /aminar air flow (LAF), adhesive power tester, spread power tester, viscometer,
handscoon, mask, spiritus, tripod, crucible, desiccator , tweezers, micropipette, caliper , test
tube rack, well punching tool. The materials used are green betel leaves, 96% ethanol, kaolin,
bentonite, xanthan gum, glycerin, oleum rose, aquadest, FeCl3, meyer reagent, dragendoof.
Production of Green Betel Leaf Ethanol Extract

The green betel leaves used are fresh leaves characterized by green leaves, old leaves
are chosen because they produce high antibacterial activity. The green betel leaves are then
washed with running water to remove any dirt attached. Then they are dried by oven at 40°C.
After that, the sample is ground using a blender and sieved to become a 40 mesh size powder
and weighed as the weight of the simplicia. 1 kg of green betel leaf simplicia is then macer-
ated with 96% ethanol solvent for 3x24 hours in a closed container and protected from light
that has been ground and stored in a clean container protected from light. The results of all
macerates are filtered using a Buchner funnel and evaporated with a vacuum rotary evapo-
ratorat 50 °C until a constant weight of the thick extract is obtained.
Yield Calculation

The calculation of extract yield is done by weighing the obtained extract against the
weight of the dry powder before the extraction process. The calculation formula is as follows:

Berat hasil ekstraksi
Rendemen = ————————  x 100%

Berat awal simplisia

After obtaining the yield extract, standardization of the extract is carried out consisting
of two parameters, namely specific organoleptic parameters, screening (phytochemical iden-
tity) and non-specific parameters (determination of drying loss ).

Phytochemical Screening
a. ldentification of flavonoid compounds
Extract 0.5 grams of green betel leaf extract and drip it with concentrated Mg and HCI .
The results are indicated by the appearance of orange to red colors (Putri et al., 2023).
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b. Identification of tannin compounds
0.5 grams of extract was added to hot aguadest, filtered and FeCl 3 was addea . The result
was marked by a color change to brownish green or blackish blue indicating the
presence of tannins (Sukbakti et al., 2025).
c. ldentification of saponin compounds
A 0.5 gram extract was added to 10 mL of hot distilled water, then shaken for 30
seconds. The result was indicated by the presence of foam in the shaken solution (Afifah
et al,, 2020).
d. ldentification of alkaloid compounds
The extract was first treated with 2N HCI, then divided into two test tubes. Afterward,
Mavyer's reagent formed a white precipitate, and Dragendorff's reagent produced an
orange precipitate. These results positively indicated the presence of alkaloids.
(Sukbakti et al., 2025).
e. ldentification of phenol compounds
0.5 grams of extract was dissolved in 96% ethanol and added with iron (lll) chloride
solution. If a greenish black color appears, it indicates the presence of polyphenol
compounds (Maharani et al., 2024).
Drying Loss
The drying shrinkage test was carried out by weighing 2 g of the simplicia carefully into
a shallow, capped weighing bottle that had previously been heated to a certain temperature
and tared. The simplicia powder used was then leveled by shaking the bottle to form a layer
with a thickness of + 5-10 mm. Next, the weighing bottle was inserted into the drying cham-
ber with the lid open and dried at a predetermined temperature until a constant weight was
obtained. Before each subsequent drying stage, the weighing bottle was tightly closed and
cooled in a desiccator until it reached room temperature (Depkes RI, 2017).
Making Clay Mask from Green Betel Leaf Ethanol Extract
clay mask is made by weighing all the ingredients according to the formula. Bentonite
is dissolved in hot water and allowed to expand, then mixed with xanthan gum to form a gel
base. Next, glycerin is added as a moisturizer and green betel leaf extract as an active ingre-
dient with antibacterial, antioxidant, and anti-inflammatory properties. Kaolin is added little
by little until evenly mixed, followed by oleum rosae for fragrance. The mixture is then ground
until homogeneous to obtain a smooth c/ay mask preparation that is ready to use (Sari et a/ .,
2024)
Table 1. Clay Mask Formula Green Betel Leaf Ethanol Extract

Material FO F1 F2 F3 Function Material
Green Betel i 50 2 504 10% Main Active Green Betel
Extract Ingredients Extract
Kaolin 25% 25% 25% 25% Clay mask base Kaolin
Bentonite 1.5% 15% 15% 15% Clay mask base Bentonite
Glycerin 8% 8% 8% 8% Moisturizer Glycerin
Xanthan Gum 05% 05% 05% 05% Thickener Xanthan Gum
Oleum rosae 1% 1% 1% 1% Fragrance Oleum rosae

Antibacterial Activity Test of Green Betel Leaf Extract Clay Mask (Piper Betle L) Against

Acne-Causing Bacteria (Propionibacterium Acnes)—Yosi Karinda et.al
1950 |Page


https://ejournal.seaninstitute.or.id/index.php/healt

Jurnal Eduhealth

Volume 16, Number 04 2025 DOI 10.54209/eduhealth.v16i04
ESSN 2808-4608 (Online)
https://ejournal.seaninstitute.or.id/index.php/healt

Material FO F1 F2 F3 Function Material

ad ad ad ad

Aquadest Solvent Aquadest

100 100 100 100

Physical Preparation Test of Clay Mask Ethanol Extract of Green Betel Leaves

a.

Organoleptic test

Testing of green betel leaf extract clay mask preparations , organoleptic tests included
odor, color, texture and form of the preparation (Ningsih et a/., 2023) .

pH test

The pH test was performed using universal indicator pH paper. The pH paper was
dipped into the preparation and left for approximately 1 minute. The color change that
occurred on the pH paper was observed and compared with the universal pH indicator
standard, which indicates the pH value of the clay mask preparation. (Julianti et a/ .,
2023).

Homogeneity test

The test was conducted by spreading the green betel leaf c/ay mask on a transparent
glass. The preparation was considered homogeneous, indicated by the even distribution
of the clay mask colorand the absence of any clumps (Ningsih et a/., 2023) .
Spreadability test

The clay mask preparation was weighed at 500 mg, then placed between two
transparent glass plates with a block of millimeter paper underneath, and waited for 60
seconds. The measurement of the distribution diameter was repeated for each 150-
gram load. The distribution diameter was measured using a vernier caliper. (Ningsih et
al., 2023)

Adhesion test

The preparation was weighed as much as 0.25 grams and then placed on a g/ass
object . A 50 gram load was added and left for 1 minute. The load was released until
the glass object separated. The release time from the glass object was observed and
recorded . (Hidayati et a/., 2020) .

Dry time test

The preparation was weighed as much as 0.5 grams of mask, then applied to a glass
plate with an area of 5.0 x 2.5 cm and a thickness of 1 mm to form a thin, even layer.
The observation time started from the mask was applied until the layer was completely
dry using a stopwatch (Zainal et a/., 2023) .

Antibacterial Activity Test

Antibacterial activity testing was carried out by first sterilizing all equipment wrapped

in brown paper using an autoclave at 121°C for 20 minutes, and all procedures were carried
out aseptically to prevent contamination (Rosyadi et al., 2022). One loop of pure Propionibac-
terium acnes culture was inoculated into 10 mL of Nutrient Broth (NB) media with turbidity
adjusted to the McFarland standard of 0.5 (x1x10A8 CFU/mL) and then incubated for 24
hours. The melted Nutrient Agar (NA) was poured into a petri dish as a base layer and allowed
to solidify; then 1 mL of bacterial suspension was mixed onto the NA surface until homoge-
neous and solidified again. Six wells with a diameter of 4 mm were made on the surface of
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the media to administer the treatment in the form of a clay mask preparation containing eth-
anol extract of green betel leaves at concentrations of 2.5%, 5%, and 7.5%, as well as positive
and negative controls. All plates were treated and then incubated at 37°C for 24 hours and
the inhibition zone was observed to assess the antibacterial activity of the clay mask
preparation (Indarto et al,, 2019) .

Observation and measurement of the diameter of the inhibition zone, namely the clear
area around the well hole, using a vernier caliper. Statistical analysis using Analysis of Vari-
ance (ANOVA) with the SPSS program. Tests were carried out Normality using Shapiro Wilk
is because the sample used in the research is less than 50. Normality is met if the test results
are significant with a significant level (p>0.05). The homogeneity test is carried out to ensure
equality of variance in several populations. Homogeneity is met if the significant value
(p>0.05) is equal to or greater (=) than 0.05, then the variance of two or more groups of
measured data is homogeneous. One Way Test (Annova) is carried out if the data has been
proven to be normally distributed and the hypothesis in this study is more than 2 groups and
is not paired, with a 95% confidence level or p<0.05 followed by the Duncan test. The alter-
native test is Kruskal Wallis.

RESULTS AND DISCUSSION
The plants used for testing in this study were obtained from JI. Tilaman, Imogiri District, Bantul
Regency, Yogyakarta Special Region . Before being used, the plants had undergone an iden-
tification process at the Plant Systematics Laboratory, Faculty of Biology, Gajah Mada Uni-
versity. Number: 01014/S.Tb./XI/2025. This identification process aims to ensure the validity
of the identity of the plants studied, avoid errors in sampling, and prevent possible contami-
nation with other species (Wahyukurnia et a/., 2023) .
Table 2. Results of calculating the yield of green betel leaf simples
Sample weight (grams) Extract weight (grams) Yield (%)
500 46.2326 9.24
green betel leaf extract can be seen in Table 3. A thick extract yield of 46.2326 grams
was obtained, while the yield of the thick extract obtained was 9.24 %. Yield is the ratio be-
tween the amount of extract obtained and the amount of extracted simplicia . This value in-
dicates an efficient extraction process because the yield is within the achievable range
(Manarisip et a/., 2020) .
Table 4. Phytochemical Screening Results
Observation

No Compound name Literature Information
result
1 Flavonoids Red or Orange Red +
2 Tannin Brownish green or blackish blue Blackish blue +
3 Saponin Stable foam Stable foam +
4 Alkaloid White sediment No white _
sediment
5 Phenol Blackish green Blackish green +
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green betel leaf extract . The results obtained for identity and organoleptic can be pre-
sented in table 4. The ethanol extract of green betel leaves was screened for phytochemistry
with results as in table 5. From the results obtained that the ethanol extract of green betel
leaves in flavonoid, tannin, saponin and phenol compounds is positive while alkaloids are neg-
ative.
Table 5. Drying Shrinkage Results
Parameter Results
Drying shrinkage 10.11%=+2.14
The results of the drying loss showed that the drying loss in green betel leaf powder
was 10.11 %. The requirement for drying loss in green betel leaf powder to be <11% is then
the results of the drying shrinkage test declared to meet the requirements. Water content of
more than 1 % can affect the stability and purity of the powder, and can cause microbial
growth. (Manarisip et a/., 2020) .

Table 6. Organoleptic Test Results

Preparation Form Color Aroma
FO Gentle Milky white Typical
F1 Gentle Light green Typical
F2 Gentle Dark green Typical
F3 Gentle Brownish green Typical

The preparation was made according to the procedure and a physical evaluation test of
the clay mask was carried out. The organoleptic test aims to ensure that the c/ay mask has
been made according to the specified parameters. This test involves evaluating the physical
characteristics of the preparation, such as color, texture or shape and aroma of the prepara-
tion (table 7) FO, F1, F2 and F3 produced the same form, namely a soft texture and had a
distinctive aroma. While the color produced in F1 was milky white, F2 was light green, F3
was dark green and for F4 was brownish green. Based on the test results that have been
obtained, it shows that the more extract added, the more intense the color of the resulting
clay mask . This indicates that the concentration of green betel leaf ethanol extract affects the
results obtained.

Table 7. pH Test Results
Replication FO F1 F2 F3

1 6 5 5 b
2 6 5 5 5
3 6 5 5 b
Average 6 5 5 b
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The pH evaluation was conducted to determine the pH of the clay mask formulation .
The clay mask preparation should have a skin pH of 4.5-6.5 (Setiawan et al. a/., 2023) . From
the results obtained, it shows that FO produces a pH of 6 and for formulas F1, F2 and F3
produces a pH of 5, and meets the test requirements at pH, this preparation is very important
because if the preparation is too acidic it can cause skin irritation and cause temporary sting-
ing, preparations that are too alkaline have the potential to make the skin dry and cause itch-
ing (Tatambihe et a/., 2025) .

Table 8. Results of the Homogeneity Test

Replication FO F1 F2 F3
1 Homogeneous Homogeneous Homogeneous Homogeneous
2 Homogeneous Homogeneous Homogeneous Homogeneous
3 Homogeneous Homogeneous Homogeneous Homogeneous
Average  Homogeneous Homogeneous Homogeneous Homogeneous

The homogeneity test was conducted on all formulations, with the aim of determining
the homogeneity level of the clay mask . This test was conducted by observing the particles
present in the formulation. Homogeneity affects the distribution of the active ingredient in the
green betel leaf in the clay mask . The results obtained from the four formulations showed
that the formulation did not show any coarse grains when applied to a transparent glass ob-
ject. The results obtained indicated that the green betel leaf extract c/ay mask had good ho-
mogeneity. Differences in extract concentrations did not affect the homogeneity of the for-
mulation. This good homogeneity indicates that the green betel leaf extract was optimally
dispersed in the formulation base. In addition, differences in extract concentrations in each
formulation did not affect the level of homogeneity, so all formulations met the criteria for
good homogeneity. (Asthyananda & Bakri, 2024) .

Table 9. Results of Spreadability Test
Spread diameter (cm)
Replication FO F1 F2 F3

1 66 62 56 52
2 6.7 6.1 563 53
3 69 62 57 52
Average 6.73 6.16 564 5.23

The spreadability test aims to measure the ability of the clay mask to spread on the
surface of the skin. The higher the spreadability test value, the wider the contact area of the
active substance with the skin. The results of the spreadability test are as shown in Table 10.
Based on the results of the spreadability test, the average spreadability diameter is as follows:
FO of 6.73 cm, F1 of 6.16 cm, F2 of 5.64 cm and F3 of 5.23. From this data, it shows that FO,
F1, F2, F3 have a spreadability that is still within the ideal range (5-7 cm), thus meeting the
requirements for comfortable application on the skin. FO and F1 are close to the ideal range,
this indicates the texture or shape of the clay mask. which is lighter and easier to spread .
Overall, all formulas still meet the spreadability standards for good topical preparations.
(Ningsih et a/., 2023) .
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Table 10. Results of adhesion test
Adhesion time (seconds)

Replication FO F1 F2 F3

1 24 21 19 15
2 246 216 20 156
3 255 22 201 16

Average 24.7 215 19.7 155
Based on the results, it shows that all clay mask formulas have met the requirements
for good adhesion for topical preparations, which is more than 4 seconds (Apriyanti et a/ .,
2022) . This shows that increasing the concentration of green betel leaf extract in Clay masks
tend to have lower adhesive power. This means that a higher concentration of extract makes
Clay masks are more easily removed from the skin, which may reduce the long-term effec-
tiveness of the formula . FO , F1, F2 and F3 have optimal adhesion for topical preparations .
Table 11. Drying Time Test Results
Adhesion time (minutes)

Replication FO F1 F2 F3

1 15 1520 14.45 1233
2 15 1526 1427 1221
3 15 1517 14.16 12.17

Average 15 1426 1391 13.83

From the results of the speed time test The drying results obtained on clay masks with
4 variations of formulas and bases provided good and stable drying times during storage with
an average F1 of 14.26, F2 of 13.91, F3 of 12.83, and FO of 15 minutes. The specifications
for a good drying time for clay masks are in the range of 10-20 minutes, as can be seen in
Table 12 (Syamsidi et a/., 2021) .

Table 12. Antibacterial Activity Results of Clay Mask Preparations Made from
Ethanol Extract of Green Betel Leaves ( Piper belte L.)

Test treatment Inhibition zone diameter (mm) Mean = SD
Replication 1 Replication 2 Replication 3
F1 22.3 25.8 27.52 2520 + 2.17
F2 30.69 32.32 32.12 31.71+0.72
F3 32.42 33.04 33.24 329+0.34
FO 33.34 34.74 37.14 35.07 + 1.56
Control (-) 0 0 0 0

The results of the antibacterial activity test of the green betel leaf ethanol extract clay
mask showed the formation of an inhibition zone against Propionibacterium acnes . Formulas
F1, F2, and F3 produced inhibition zone diameters of 25.20 = 2.17 mm; 31.71 + 0.72 mm;
and 32.90 + 0.34 mm, respectively. The positive control (clindamycin) showed the highest
inhibition of 35.07 £ 1.56 mm, while the negative control did not produce an inhibition zone.
Based on the category of Sakramentia et a/. (2019), all test formulas were classified as having
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strong antibacterial activity (>20 mm). The absence of inhibition in the negative control con-
firmed that the antibacterial effect came from the betel leaf extract in the preparation. In ad-
dition, the higher the extract concentration, the larger the inhibition zone formed (Dewi et a/ .,
2019).
Table 13. Statistical Test Results
Treatment P Shapiro Wilk P Levene Test P One Way Annova

F1 0.712
F2 0.307
F3 0.173 0.188 > 0.05 0.234 > 0.05
FO 0.355

K (-) 0

The effectiveness test of the green betel leaf ethanol extract c/lay mask preparation was
conducted to determine the extent to which the potential or concentration of a compound is
able to provide an effect on microorganisms. The antibacterial effectiveness test of the green
betel leaf ethanol extract c/ay mask with varying extract concentrations of 2.5%, 5%, and
7.5% showed that the green betel leaf ethanol extract was able to inhibit the growth of Pro-
pionibacterium acnes bacteria because there was a clear area around the well. The higher the
concentration of the green betel leaf ethanol extract , the wider the inhibition zone formed.
This indicates that a higher concentration of the green betel leaf ethanol extract has a greater
effect in inhibiting the growth of Propionibacterium acnes bacteria which can be seen by the
increasing width of the inhibition zone.

Flgure 3. Antibacterial test results F1, F2, F3

(Figure 3). The resulting inhibition zone diameter was then followed by a statistical anal-
ysis test using SPSS (Table 13). The statistical data of the inhibition zone of the green betel
leaf ethanol extract c/lay mask were processed. A normality test was conducted to ensure that
the data had a normal distribution. A normal distribution is considered fulfilled if p>0.05. In
this study, the results of the normality significance test (p>0.05) indicated that the data were
normally distributed. Furthermore, a homogeneity test was conducted to ensure that one or
more samples had uniform variance. The homogeneity test using the Levene Test produced
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a significance value of 0.062 which met the requirements of p>0.05. After the data was con-
firmed normal and homogeneous, the analysis was continued with the One-Way ANOVA
test. The results of the One-Way ANOVA testshowed a significance value of 0.234 (p>0.05),
so it can be concluded that there was no significant difference between the groups. (Hasanah,
2022) . Therefore, further tests ( post hoc) such as Duncan's are not necessary . The results
of the study showed a clear difference between the positive control and the three test formu-
las (F1, F2, F3) using green betel leaf extract as the active ingredient. The positive control
using clindamycin powder produced the largest inhibition zone of 35.07 mm, making it the
main standard of comparison in the antibacterial effectiveness test. Meanwhile, the formula
with green betel leaf extract showed lower inhibition than the positive control, but still pro-
vided strong antibacterial activity. Formula lll (7.5%) produced an inhibition zone of 32.09
mm, which is close to the effectiveness of clindamycin, while formula Il (5%) provided an
inhibition zone of 31.71 mm. Formula | (2.5%) showed the lowest inhibition, namely 25.20
mm. This difference in results is caused by differences in the main variables, namely the type
and concentration of antibacterial ingredients used.

CONCLUSION
Clay mask preparation formulation Ethanol extract of green betel leaves ( Piper betle L) meets
the characteristics A suitable clay mask with potential as an anti-acne agent.
Propionibacterium acnes at a concentration of 7.5 % with an average diameter of 36.91 mm
is considered strong. The higher the concentration, the larger the inhibition zone. In this study,
the clay maskformulation of green betel leaf ethanol extract has good physical characteristics
and shows potential as an antibacterial agent against an Propionibacterium acnes. However,
this study still has limitations, such as the scope of the test which only focused on laboratory
testing without direct evaluation on users or skin safety testing. Therefore, further research is
needed that includes irritation testing, long-term stability, and in vivo effectiveness testing to
support the use of green betel leaf extract clay masks as acne skin care products in the future.
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