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ABSTRACT

Introduction: Piper betle L. is a common species in many countries and is used in the production of natural
products mainly for its antibacterial activity. Objective: To investigate the antibacterial ability of 96%, 70%,
50% ethanol extracts, essential oils, and products from P. betle. Research methods: agar disc diffusion and
dilution methods to determine MIC (minimum inhibitory concentration). Results: The extracts and
essential oils of P. betle have good effects on 2 strains of bacteria E.coli and S.aureus, in which the extract
with the best MIC is 96% ethanol extract (0.312 mg/mL and 0.078 mg/mlL for E. coli and S. aureus,
respectively). The MICs of essential oils were 0.5% and 0.0312% for E. coliand S. aureus, respectively, while
products from P. betle were only active against S. aureus but had no effect on E.coli strains. Conclusion:
Extracts, essential oils, and preparations from P.betle have antibacterial activity against two strains of
bacteria, E.coli and S.aureus. Research should be directed to other strains of bacteria for more

comprehensive evaluation.

Keywords: Piper betle, antibacterial, essential oil

1.INTRODUCTION

Piper betle L. originated in Central and East
Malaysia and was cultivated as early as 2,500 years
ago, before spreading to Madagascar and East
Africa. Today, P. betle is widely grown across
tropical Asian countries, including India, Sri Lanka,
Vietnam, and others. In these regions, large-scale
P. betle plantations cater to industrial demands for
products such as toothpaste, shampoo, personal
care items, herbal supplements, and herbal
beverages [1 - 4]. Historically, P. betle was
commonly chewed in combination with lime betle,
hard fruit, areca nuts, and gambier as a traditional
mouth refresher [4]. These chewing formulations
have been known to strengthen teeth and
promote oral freshness [4 - 5]. Beyond oral
applications, P. betle paste has also been
traditionally used for hair cleansing and intimate
hygiene. The bioactive constituents of P. betle
include tannins, flavonoids (such as quercetin),
eugenol, hydroxychavicol, and chavibetol, which
contribute to its pharmacological properties [5 - 8].
P. betle has been reported to exhibit antimicrobial,
antifungal, antioxidant, antidiabetic, and
anticancer activities [3, 9, 10]. Thus, this study aims
to evaluate the antibacterial activity of essential
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oils, extracts, and formulations derived from P.
betle throughin vitro analysis.

2. MATERIALS AND METHODS

2.1. Materials

The materials: Piper betle L. leaves from VAN XUAN
CO., LTD. Chloroform, Ethanol, Mueller-Hinton
Agar, DMSO, Tween 80 (Merck), Tryptic Soy Aga
(TSA), Escherichia coli ATCC 25922, Staphylococcus
aureus ATCC29213. LIDA. VX herbal creamand Van
Xuan Huong herbal mouthwash was provided by
Van Xuan Co., Ltd.

2.2. Method

2.2.1. Extraction

500g of Piper betle leaves were dried in the oven at
50°C. For extraction, the dried leaves were
percolated with 96%, 70%, and 50% ethanol at
room temperature. Ethanol was then removed by
using a rotary evaporator with a vacuum pressure
(120 mbar) at 50°Cto obtain a crude extract.

Fresh leaves of P. betle were used steam distillation
technique to extract essential oils. Before the first
steam distillation, the P. betle leaves are cut into
small pieces to facilitate the distillation and
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insulate the essential oils inside the P. betle leaves.
The essential oil extraction efficiency was
determined by the formula:
m . .
WEfficiency = —="MEL 5 100%

Mieaves P. betle

2.2.2. Antibacterial activity of essential oils from
P. betle
Test strain activation medium: Tryptic Soy Agar (TSA).

Test medium: Mueller - Hinton Agar (MHA).
Sample dilution solvent: DMSO, Tween 80 (Merck).
Test environment conditions: Room temperature.

The minimum inhibitory concentration (MIC) of
the test substances was determined using the agar
dilution method.

The essential oils were dissolved in DMSO
containing 0.02% Tween 80. When used, the
solution was directly mixed with the test medium
to achieve a series of decreasing concentrations,
with each subsequent concentration being half of
the previous one. The final concentrations in the
test medium (% wt/wt) were as follows: 1%, 0.5%,
0.25%,0.125%,0.0625%, 0.0312%, and 0.0156%.

2.2.3. Antibacterial activity of extracts and
products from P. betle

The antibacterial and antifungal properties of the
test substances were determined using the agar
diffusion method.

Each extract (0.05 g) was dissolved in DMSO to
obtain a test concentration of 50 mg/mL. Then,
100 pl of the solution was introduced into a 6 mm
diameter well on an agar plate to assess anti-

bacterial activity.
.- :

0.01560%

0.03120% 0.00780%

Table 1. Classification of bacterial growth inhibitory res-
ponses based on the diameter of the clear zone [12]

Diameter of clear Response to bacterial
zone (mm) growth inhibition
> 20 Strong
16 - 20 Moderate
10-15 Weak
<10 None

0.00390%

The MIC of the test substances was determined
using the agar dilution method.

Each extract (0.1 g) was dissolved in DMSO. When
used, the solution was directly diluted in the test
medium to achieve a series of decreasing
concentrations, with each subsequent concentration
being half of the previous one. The final concentrations
in the test medium (mg/ml) were: 10; 5; 2.5; 1.25;
0.625;0.312; 0.156; 0.078; 0.039, and 0.00195.

The antibacterial activity was evaluated against
Escherichia coli (E. coli) and Staphylococcus aureus
(5. aureus) due to their prevalence and their
representation of Gram-negative and Gram-
positive bacteria, respectively. The tests were
conducted in triplicate, and the data were
processed using Prism 10 software.

3. RESULTS
3.1. Extraction
The maceration method protects the compounds in

the P. betle from degradation, especially potentially
antibacterial compounds. The solvent used for the
maceration process is ethanol because it is the
solvent that can dissolve polar and nonpolar
compounds, and is safe for topical applications.
Piper betle essential oil is extracted by steam
distillation method and the essential oil extraction
efficiency is 0.2%.

Negative control
{Tween 80 0.50000%)

0.00195%

Figure 1. Results MIC of essential oil P. betle L.
1: Staphylococcus aureus ATCC 29213; 2: Escherichia coli ATCC 25922

MIC of essential oil P. betle on Staphylococcus aureus ATCC 29213 is0.0312%, MIC of essential oil P. betle on

Escherichia coli ATCC 25922 is 0.5 %.
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3.3. Antibacterial Activity Test on extracts and products from P. betle
Qualification of antibacterial properties of test substances

Figure 2. Qualitative of antibacterial properties of P. betle extracts

A: Diffusion results on Escherichia coli ATCC 25922
B: Diffusion results on Staphylococcus aureus ATCC 29213
1: 96% ethanol extract of P. betle; 2: 70% ethanol extract of P. betle; 3: 50% ethanol extract of P. betle;
4: VX herbal cream; 5: Van Xuan Huong herbal mouthwash

Table 2. Results of antibacterial circle diameter of P. betle extracts (mm

Escherichia coli Staphylococcus aureus
96% ethanol extract of P. betle 12.02 £0.02 21.00+1.09
70% ethanol extract of P. betle 12.17 £0.93 23.03+0.53
50% ethanol extract of P. betle 8.93+1.32 20.87 £0.72
VX herbal cream - 11.08 £+ 1.14
Van Xuan Huong herbal mouthwash - 8.21+0.34

Determine the MIC of the test substance
The antibacterial ability of Van Xuan Huong herbal mouthwash is weak, so MIC determination of this
sample was not performed.

Table 3. MIC of P. betle L.

Escherichia coli Staphylococcus aureus
96% ethanol extract of P. betle 0.312 mg/mL 0.078 mg/mL
70% ethanol extract of P. betle 1.250 mg/mL 0.312 mg/mL
50% ethanol extract of P. betle 0.625 mg/mL 0.165 mg/mL
VX herbal cream >10.000 mg/mL 5.000 mg/mL

10.0000 mg/mL
/ S )

0.3120 mg/mL 0.1650 mg/mL 0.0780 mg/mL 0.0390 mg/mL 0.0078 mg/mL

Figure 3. MIC of 96% ethanol extract of P. betle
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0.3120 mg/mL 0.1650 mg/mL 0.0780 mg/mL 0.0390 mg/mL 0.0078 mg/mL
Figure 4. MIC of 70% ethanol extract of P. betle

0.6250 m

0.3120 mg/mL 0.1650 mg/mL 0.0780 mg/mL 0.0390 mg/mL 0.0078 mg/mL
Figure 5. MIC 50% ethanol extract of P. betle

5.0000 mg/mL 2.5000 mg/mL 1.2500 mg/mL

0.3120 mg/mL 0.1650 mg/mL 0.0780 mg/mL 0.0390 mg/mL 0.0078 mg/mL
Figure 6. MIC of VX herbal cream

Figure 7. Negative control (DMSO)
1. Staphylococcus aureus ATCC 29213, 2. Escherichia coli ATCC 25922
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4. DISCUSSION

Extracts and essential oils from Piper betle exhibited
antibacterial effects, with the 96% ethanol extract
and essential oil showing strong activity against
Staphylococcus aureus and Escherichia coli.
Previous studies have reported similar antibacterial
properties of ethanol extracts [11, 12].

Furthermore, ethanol extracts have been found to
be active against various bacterial strains, including
Klebsiella pneumoniae, Pseudomonas aeruginosa,
Acinetobacter baumannii, Serratia marcescens,
Methicillin-resistant Staphylococcus aureus
(MRSA), Vancomycin-resistant Enterococcus (VRE),
Enterobacter faecalis, Lactobacillus fermentum,
Lactobacillus salivarius, Streptococcus sobrinus,
and Streptococcus mutans [13].

Products derived from P. betle, such as VX herbal
cream and Van Xuan Huong herbal mouthwash,
exhibited moderate to weak antibacterial activity
against S. aureus but showed no effect on E. coli.
The limited efficacy against these bacterial strains

may be attributed to their intended application on
different body parts.

In future studies, the research team plans to
investigate the antibacterial activity of these
products against a broader range of bacterial strains
to further evaluate their potential applications.

5.CONCLUSION

The antibacterial results showed that the essential
oil of P. betle had strong activity on 2 strains of S.
aureus and E. coliat MIC of 0.0312% and 0.5000%.
In addition, extracts and products from P. betle all
had antibacterial activity, in which the 96%
ethanol extract had the highest activity among the
extracts on 2 strains of S. aureus and E. coli at MIC
of 0.078 mg/mL and 0.312 mg/mL. Products from
P. betle had antibacterial activity on S. aureus but
not on E. coli. P. betle products may be potent
against other bacterial strains, so research is
planned to test antibacterial and antifungal
activity on other strains.
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Hoat tinh khang khuan cta cay Trau khdng (Piper betle
L. Piperaceae)va cic ché pham tir dwocliéu

H6 Thi Thach Thay, Tran P4 Cong Danh, Dang Thi Lé Thay, Ly Hong Hwong Ha

TOMTAT

Téng quan: Piper betle L. lad mdt loai phé bién & nhiéu quéc gia va duoc st dung vao viéc sGn xudt cdc san
phdm tirtw nhién chi yéu la hoat tinh khdng khuén cua lodi ndy. Muc tiéu: Khdo sdt khd ndng khdng khuén
cla cdc cao chiét ethanol 96%, 70%, 50%, tinh déu va cdc sén phdm tir P. betle. Phurong phdp nghién ciru:
phuwong phdp khuéch tdn dia thach va phurong phdp pha loéng trong thach dé xdc dinh MIC (néng dé trc
ché'tithiéu). Két qud: Cdc cao chiét va tinh ddu cda P. betle cé tdc dung tét trén 2 chung vi khudén E.coliva S.
aureus, trong dé cao chiét cé MIC tét nhét la cao ethanol 96% (0.312 mg/mL va 0.078 mg/mL twong tng
E.coliva S. aureus). MIC cta tinh déu 1a 0.5% va 0.0312% tuong tng E.coliva S. aureus), con cdc sén phdm
tir P. betle chi c6 hoat tinh trén S. aureus nhuwng c¢é khéng cé hiéu quad trén ching E. coli. Két luén: Cdc cao
chiét, tinh ddu va cdc ché phdm tir TrGu khéng cd hoat tinh khdng khuén trén hai ching vi khuén E.coli va
S.aureus. Nghién ctru dinh hudng cdc ching vi khuén khdc d€ ddnh gid toan dién hon.

Tirkhod: Piper betle, khdng khudn, tinh dédu
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