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Betel leaf (Pipper Betle L.) is a climbing plant that has many benefits. Betel
leaves have long been used for fever therapy, cough, stomach cramps, anti-
allergic, wound healing, antimicrobial, and antiproliferative. Extraction of betel
leaves with green solvent requires optimization of the extraction time and
percentage of betel leaves with water. Betel and propolis extracts need to be
formulated to become an herbal propolis mouthwash. The purpose of this
research (1). Getting the best time and percentage of betel leaves in the extraction
into betel extract formulated to make herbal propolis mouthwash. (2). Getting the
best formula for variations in the percentage of propolis in herbal propolis
mouthwash, (3). Conduct a selectivity test to obtain the results of mouthwash as
an antibiotic. Based on the results of this research with a comparison of the
heating time of betel leaf extraction. Betel leaf extraction was carried out by the
infusion method, and the extract was distilled with variations in the percentage of
betel leaves of 2.5%, 5%, 7.5%, 10%, 12.5% , and 50% compared with water.
The best heating time results for the best betel leaf extraction, based on the yield
of betel leaf extraction and pH were 60 minutes. For the optimum betel leaf
extraction results at a betel leaf concentration of 50%. Getting a yield value of
40% and pH 4.55 at an extraction time of 60 minutes. The research is still
ongoing by conducting a test of the inhibition of Staphylococcus Aureus bacteria
in herbal propolis mouthwash with variations in the percentage of propolis of
0%, 2.5%, and 5%.In the blank without the addition of propolis it does not inhibit
bacteria Staphylococcus Aureus, the addition of 2.5% and 5% propolis to the
herbal propolis mouthwash formula has been proven to inhibit bacteria
Staphylococcus Aureus.

© 2025 Journal of Applied Science and Advanced Technology. All rights reserved

Introduction

phenol so that betel leaf extraction needs to be done
as an alternative to bioalcohol contained in betel

Betel leaf is a climbing plant that has many benefits.
Betel leaf has long been used for fever therapy,
cough, stomach cramps, anti-allergic, wound
healing, antimicrobial, and antiproliferative. The
development of green solvent is also something that
needs to be followed up. Betel leaf contains phenol,
which acts as an antimicrobial so that it can inhibit
the growth of microbes such as Staphylococcus
Aureus, Salmonella Thyposa, and various others so
that betel leaf extract can be used as a solvent [1-5].
Betel leaf commaodities that are not difficult to find
make this plant in demand in its use, especially as a
medicine. In addition to betel leaves containing
Tannin and Flavonoids, which play a role in
preventing bacterial growth, they also contain
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leaves [6-8].

Propolis commodity is the result of the utilization of
by-products from beekeeping. Propolis has many
benefits, one of which is the antioxidants in propolis
can accelerate the formation of new tissue so that it
is used for wound treatment. The reaction that
occurs between Antioxidants and Antimicrobials
can produce natural antibiotics that can reduce the
use of antibiotics [9-15].

The urgency of this research is the need for a herbal
mouthwash formulation combining betel leaf extract
and propolis. Extraction of betel leaves with water is
a green solvent in obtaining betel extract in the
formulation of herbal mouthwash combined with
propolis. To obtain the betel leaf extract is to
measure the yield of the extract. Betel leaves are
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extracted using an extractor with a ratio of 1: 1
between betel leaves and water. so that the
measurement of the extraction time scale can be
obtained so that the yield of the extract can be
measured and the optimum vyield of betel leaf
extraction can be determined. Betel leaves have
benefits as antimicrobials that can inhibit microbial
growth. One of them is Staphylococcus A. This
bacteria is commonly found in the mouth so that it
damages dental and oral health. Propolis is a
commodity that has a high antioxidant value in its
use as a wound healing medicine [16-18]. The best
application in maintaining dental and oral health is
with mouthwash. Therefore, the need for propolis
concentrations that are wused effectively for
mouthwash that can be tested include 2.5%, 5%
7.5%, 10% and 12.5%. The combination of
flavonoids in betel leaves and propolis as an
antioxidant can form antibiotics.

Methods

This research was conducted at the Laboratory of
Chemical Engineering, Engineering and Tu Faculty,
Universitas Muhammadiyah Jakarta. Pbacterial
inhibition test Staphylococcus Aureus method 1SO
7218:2024 was conducted at Tuv Nord Indonesia
Laboratory, Cikarang, Indonesia.

The flow chart of the research procedure is
presented in Figure 1 and 2.

5%, 7.5%, 10%, 12.5%, and 50%.

!

Carrying out the extraction process using a heating

‘ Prepare fresh betel leaves and water in a ratio of 2.5%,

method with water as the solvent at a temperature of
100°C and for 30, 45, 60, 75 and 90 minutes.

l

The resulting betel leaf extract
was tested for pH and the yield
was calculated.

Figure 1. Flowchart of the Green Solvent Extraction
Process of Betel Leaves

Prepare all the solid phase and liguid phase
ingredients for the herbal propolis mouthwash
formula.

Preparing the Solid Phase consisting of Sodium
Benzoate, Sodium Fluoride, Peppermint, Sucrose,
BHT

Carry out the heating process to a
temperature of 450C for 30 minutes until
the solid phase is completely dissolved.

l

The best extraction results from the extraction process
abovesdded distilled water pH 7, Prapylene Glycol, PEG-40, and
the percentzge of propolis was varied 1o 0%, 2.5%, 5%, 7.5%,

l

Mixed with heating at 450C for 10 minutes
until homogeneous

l

Herbal Propolis
Mouthwash Produects

Sample Testing

Figure 2. Flowchart of the Process of Making
Herbal Propolis Mouthwash

Results and Discussions

Optimization of betel leaf extraction time

Betel leaf extraction was carried out using the
infusion extraction method, which was directly
distilled using an extractor. Researchers tested the
effect of the length of extraction time on the
resulting  vyield. Researchers used various
concentrations of betel leaves in the extraction,
namely 2.5%, 5%, 7.5%, 10%, 12.5% , and 50%.
This means that in 100 grams of water, there are 2.5
grams of betel leaves. For extraction needs, a
minimum of 500 mL is needed (Table 1).
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Table 1. Percentage, Weight of betel leaves and
Weight of water.

Concentration Betel leaf  Water weight
(%) weight (grams)
(grams)
2.5 12.5 500
5 25 500
7.5 37.5 500
10 50 500
12,5 62.5 500
1:1 500 500

So betel leaf extraction was carried out using an
extractor with time observation for 30, 45, 60, 75,
90 minutes. The research was conducted by
observing the amount of extract obtained with a
comparison of extraction time, then the following
data were obtained.

Extraction Time, Extract Volume, pH, and Yield

at 2.5% concentration

Table 2. Extraction Time, Extract Volume, pH, and
Yield at 2.5% concentration

Extraction Extract pH Yield
Time Volume (%)
(minutes) (mL)
30 40 4.20 8
45 55 4.20 11
60 115 4.50 23
75 80 4.26 16
90 20 3.28 4

The effect of extraction time on the yield and pH of
the Piper betle | betel leaf extract with a water ratio
of 2.5% is presented in the following Figure 3-4.
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Figure 3. Effect of Extraction Time on Betel Leaf
Extraction Yield at a betel leaf concentration of
2.5%
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Figure 4. Effect of extraction time on the pH of the
extraction results at a betel leaf concentration of
2.5%

Based on the results of the research, the extraction
volume was obtained with an extraction time
variable of 0 minutes, 30 minutes, 45 minutes, 60
minutes, 75 minutes, and 90 minutes. The results of
the extraction volume were 0 mL, 45 mL, 60 mL,
160 mL, 110 mL, 30 mL. The yield and pH
produced with the same extraction time obtained
yield results of 0%, 9%, 12%, 32%, 22% and 6. The
observed pH was 7, 4.2, 4.2,4.5, 4.3, 4.1.

Extraction Time, Extract Volume, pH and Yield
at 5% concentration

Table 3. Extraction Time, Extract Volume, pH and
Yield at 5% concentration

Extraction Extract pH  Yield
Time Volume (%)
(minutes) (mL)
30 45 4.20 9
45 60 4.20 12
60 160 4.55 32
75 110 4.30 22
90 30 4.18 6

The effect of extraction time on the yield and pH of
the Piper betle leaf extract with a water ratio of 5%
is presented in the following Figure 5-6.

Y=5,2857X2+0,1676X+29711
<0.1457

Yield (%)
&

0 10 20 30 40 50 60 70 80 90

Extraction time

Figure 5. Effect of Extraction Time on Betel Leaf
Extraction Yield at 5% Betel leaf concentration
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Figure 6. Effect of Extraction Time on the pH of
Betel Leaf Extract at a betel leaf concentration of
5%

Based on the results of the research, the extraction
point obtained the extraction volume carried out
with the extraction time variable for 0 minutes, 30
minutes, 45 minutes, 60 minutes, 75 minutes, and 90
minutes. The results of the extraction volume were 0
mL, 45 mL, 60 mL, 170 mL, 100 mL, 35 mL. The
yield and pH produced with the same observation
time obtained yield results of 0%, 9%, 12%, 34%,
20% and 7. The observed pH was produced at 7,
42,42,45,43,4.2.

Extraction Time, Extract Volume, PH and Yield
at 7.5% concentration

Table 4. Extraction Time, Extract Volume, pH and
Yield at 7.5% concentration

Extraction Extraction pH Yield
Time Volume (%)
(minutes) (mL)
30 45 4.20 9
45 60 4.20 12
60 170 4.55 34
75 100 4.30 20
90 35 4.20 7

The effect of extraction time on the yield and pH of
the Piper betle | betel leaf extract with a water ratio
of 7.5% is presented in the following Figure 7-8.
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Figure 7. Effect of Extraction Time on the Yield of
Pipper Betle L Betel Leaf Extraction with a water
ratio of 7.5%

10
9
8
7
6 Y=5,2857%%40,1676X+29711
5 R%=0.1457
4
3
2
1
0
0 10 20 30 40 50 60 70 80 90

Extraction Time (Minutes)
Figure 8. Effect of Extraction Time on the pH of
Pipper Betle L Betel Leaf Extract with a water ratio
of 7.5%

Based on the results of the research, the extraction
point obtained the extraction volume carried out
with the extraction time variable for 0 minutes, 30
minutes, 45 minutes, 60 minutes, 75 minutes, and 90
minutes. The results of the extraction volume were 0
mL, 45 mL, 60 mL, 160 mL, 110 mL, 30 mL. The
yield and pH produced with the same observation
time obtained vyield results of 0%, 9%, 12%, 32%,
22% and 6. The observed pH was produced at 7,
4.2,42,45,4.3,4.1.

Extraction Time, Extract Volume, PH and Yield
at 10% concentration

Table 5. Extraction Time, Extract Volume, pH and
Yield at 10% concentration

Extraction Extraction pH Yield
Time Volume (%)
(minutes) (mL)
30 40 4.18 8
45 75 420 15
60 175 455 35
75 115 435 23
90 45 4.20 9

The effect of extraction time on the yield and pH of
the Piper betle I betel leaf extract with a water ratio
of 10% is presented in the following Figure 9-10.
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Figure 9. Effect of Extraction Time on the Yield of
Pipper Betle L Betel Leaf Extraction with a water
ratio of 10%.
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Figure 10. Effect of Extraction Time on the pH of
Pipper Betle L Betel Leaf Extract with a water ratio
of 10%

Based on the results of the research, the extraction
point obtained the extraction volume carried out
with the extraction time variable for 0 minutes, 30
minutes, 45 minutes, 60 minutes, 75 minutes, and 90
minutes. The results of the extraction volume were 0
mL, 40 mL, 75 mL, 175 mL, 115 mL, 45 mL. The
yield and pH produced with the same observation
time obtained yield results of 0%, 8%, 15%, 35%,
23% and 9%. The observed pH was 7; 4.18; 4.2;
4.5;4.3;4.2.

Extraction Time, Extract Volume, PH and Yield
at 12.5% concentration

Table 6. Extraction Time, Extract Volume, pH and
Yield at 12.5% concentration

.
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Figure 12. Effect of Extraction Time on the pH of
Pipper Betle L Betel Leaf Extract with a water ratio
of 12.5%

Based on the results of the research conducted by
the researcher, the extraction point obtained the
extraction volume carried out with the extraction
time variable for 0 minutes, 30 minutes, 45 minutes,
60 minutes, 75 minutes, and 90 minutes. The results
of the extraction volume were 0 mL, 45 mL, 70 mL,
180 mL, 100 mL, 50 mL. The yield and pH
produced with the same observation time obtained
yield results of 0%, 9%, 14%, 36%, 20% and 10%.
The observed pH was 7; 4.3; 4.2; 4.5; 4.3; 4.2.

Extraction Time, Extract Volume, PH and Yield
at 50% concentration

Table 7. Extraction Time, Extract Volume, pH and
Yield at 50% concentration

Extraction Extraction pH Yield
Extraction Extraction pH Yield Time (minutes) Volume (%)
Time Volume (%) (mL)
(minutes) (mL) 30 40 4.30 8
30 45 4.20 9 45 80 4.20 16
45 70 4.20 14 60 200 470 40
60 180 4.55 36 75 115 4.20 23
75 100 4.35 20 90 55 4.20 11
90 50 4.20 10

The effect of extraction time on the yield and pH of
the Piper betle | betel leaf extract with a water ratio
of 12.5% is presented in the following Figure 11-
12.
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Figure 11. Effect of Extraction Time on the Yield
of Pipper Betle L Betel Leaf Extraction with a water
ratio of 12.5%

The graph shows the effect of Extraction Time on
the yield and pH of the Piper betle | betel leaf
extract with a water ratio of 50% as follows Figure
13-14.
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Figure 13. Effect of Extraction Time on the Yield
of Pipper Betle L Betel Leaf Extraction with a water
ratio of 50%.
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Figure 14. Effect of Extraction Time on the pH of
Pipper Betle L Betel Leaf Extract with a water ratio
of 50%.

Based on the results of the research, the extraction
point obtained the extraction volume carried out
with the extraction time variable for 0 minutes, 30
minutes, 45 minutes, 60 minutes, 75 minutes, and 90
minutes. The results of the extraction volume were 0
mL, 40 mL, 80 mL, 200 mL, 115 mL, 55 mL. The
yield and pH produced with the same observation
time obtained yield results of 0%, 9%, 14%, 36%,
20% and 10%. The observed pH was 7, 4.3, 4.2, 4.5,
4.3,4.2.

After observing the extraction of betel leaves with
the value of the yield results with the infusion
method extraction, the highest yield percentage was
obtained at a water ratio of 50% with an extraction
time of 60 minutes which resulted in betel leaf
extraction (pipper betle L) with a pH of 4.5. With
this best yield, the research was continued by
determining the phenol content listed at 40% more
specifically with qualitative and quantitative tests of
the presence of phenol and flavonoids in betel
leaves (Pipper Betle L).

Flavonoid Test Results

Qualitative test in determining the presence of
flavonoids in betel leaves was carried out to ensure
the presence of flavonoids in betel leaves 12.5%

w/v. This test was carried out by testing the
extraction of 10 mL and then dissolved with ethanol
with a ratio of betel leaf extract (pipper betle I) to
ethanol 1:1. After that, Magnesium and hydrochloric
acid were added. The presence of flavonoids is
indicated if the extract is yellow.

Replicas:

Replikasi
"

— e e C— - —
-~ .

Figure 15. Qualitative test for the presence of
flavonoids

The basic formula of mouthwash (Table 8-9)

Table 8. Basic formula of mouthwash (Propolis 0%)

No.  Component
1 Purified Water

Percentage (%)
Add 250 mL

2 Betel leaf 10 mL with a ratio of
50% extraction time 60
minutes

3  PEG-40 0.5%

Hydrogenated
Castor Oil
4  Propolis 0%
Extract
5  Peppermint 0.15%
6  Propylene 0.1%
Glycol
7  Sucrose 0.2%
8  Sodium 1.7%
Benzoate
9 BHT 0.03%
10  Sodium 0.15%
Fluoride

In the application of propolis as a phenol compound
that plays a role in inhibiting bacterial growth, with
the addition of 0% propolis, the color of the
mouthwash is much paler and the pH is at 5.80.

Table 9. Basic formula of mouthwash (Propolis
2.5%)

No Name Percentage (%)
1 Purified Water Add 250 mL
2 Betel leaf 10% mL with a ratio
of 50% extraction
time 60 minutes
3 PEG-40 0.5%
Hydrogenated
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Castor Qil
4 Propolis Extract  2.5%
5 Peppermint 0.15%
6 Propylene 0.1%
Glycol
7 Sucrose 0.2%
8 Sodium 1.7%
Benzoate
9 BHT 0.03%
10  Sodium Fluoride 0.15%

In the application of propolis as a phenol compound
that plays a role in inhibiting bacterial growth, the
addition of 2.5% propolis makes the color of the
mouthwash more concentrated, indicated by a
change in the color of the solution to light brown.
The pH of the solution becomes 6.03.

Bacterial inhibition test results

In the bacterial inhibition test Staphylococcus
Aureus. Testing was carried out at the KAN TUV
NORD Indonesia certified laboratory, Cikarang with
the following results. The test was carried out on the
addition of 0%, 2.5%, and 5% propolis. The method
used is ISO 7218:2024. In the blank without the
addition of propolis, it does not inhibit bacteria
Staphylococcus Aureus; the addition of 2.5% and
5% propolis to the herbal propolis mouthwash
formula has been proven to inhibit bacteria
Staphylococcus Aureus.

Conclusions

Based on the results of this research with a
comparison of the extraction time of the extraction
of Pipper Betle L. betel leaf. Betel leaf extraction
was carried out using the infusion method, and the
extract was distilled with variations in the
percentage of betel leaves of 2.5%, 5%, 7.5%, 10%,
12.5% , and 50% compared with water. The best
extraction time results for the best betel leaf
extraction were based on the yield of betel leaf
extraction and pH were 60 minutes. For the
optimum betel leaf extraction results at a betel leaf
concentration of 50%. Getting a yield value of 40%
and pH 4.55 at an extraction time of 60 minutes.
The research is still ongoing by conducting a test of
the inhibition of Staphylococcus Aureus bacteria in
herbal propolis mouthwash with variations in the
percentage of propolis of 0%, 2.5%, and 5%.In the
blank without the addition of propolis it does not
inhibit bacteria Staphylococcus Aureus; the addition
of 2.5% and 5% propolis to the herbal propolis
mouthwash formula has been proven to inhibit
bacteria Staphylococcus Aureus.
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