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ABSTRACT
Introduc�on: Piper betle L. is a common species in many countries and is used in the produc�on of natural 
products mainly for its an�bacterial ac�vity. Objec�ve: To inves�gate the an�bacterial ability of 96%, 70%, 
50% ethanol extracts, essen�al oils, and products from P. betle. Research methods: agar disc diffusion and 
dilu�on methods to determine MIC (minimum inhibitory concentra�on). Results: The extracts and 
essen�al 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/mL for E. coli and S. aureus, 
respec�vely). The MICs of essen�al oils were 0.5% and 0.0312% for E. coli and S. aureus, respec�vely, while 
products from P. betle were only ac�ve against S. aureus but had no effect on E.coli strains. Conclusion: 
Extracts, essen�al oils, and prepara�ons from P.betle have an�bacterial ac�vity against two strains of 
bacteria, E.coli and S.aureus. Research should be directed to other strains of bacteria for more 
comprehensive evalua�on.
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Piper betle L. originated in Central and East 
Malaysia and was cul�vated 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 planta�ons 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 combina�on with lime betle, 
hard fruit, areca nuts, and gambier as a tradi�onal 
mouth refresher [4]. These chewing formula�ons 
have been known to strengthen teeth and 
promote oral freshness [4 - 5]. Beyond oral 
applica�ons, P. betle paste has also been 
tradi�onally used for hair cleansing and in�mate 
hygiene. The bioac�ve cons�tuents of P. betle 
include tannins, flavonoids (such as querce�n), 
eugenol, hydroxychavicol, and chavibetol, which 
contribute to its pharmacological proper�es [5 - 8]. 
P. betle has been reported to exhibit an�microbial, 
an�fungal,  an�oxidant,  an�diabe�c, and 
an�cancer ac�vi�es [3, 9, 10]. Thus, this study aims 
to evaluate the an�bacterial ac�vity of essen�al 

oils, extracts, and formula�ons derived from P. 
betle through in 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), Tryp�c Soy Aga 
(TSA), Escherichia coli ATCC 25922, Staphylococcus 
aureus ATCC 29213. LIDA. VX herbal cream and Van 
Xuan Huong herbal mouthwash was provided by 
Van Xuan Co., Ltd.

2.2. Method
2.2.1. Extrac�on
500g of Piper betle leaves were dried in the oven at 
50°C. For extrac�on, 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°C to obtain a crude extract.

Fresh leaves of P. betle were used steam dis�lla�on 
technique to extract essen�al oils. Before the first 
steam dis�lla�on, the P. betle leaves are cut into 
small pieces to facilitate the dis�lla�on and 
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insulate the essen�al oils inside the P. betle leaves. 
The essen�al oil extrac�on efficiency was 
determined by the formula:

2.2.2. An�bacterial ac�vity of essen�al oils from 
P. betle
Test strain ac�va�on medium: Tryp�c Soy Agar (TSA).

Test medium: Mueller - Hinton Agar (MHA).

Sample dilu�on solvent: DMSO, Tween 80 (Merck).

Test environment condi�ons: Room temperature.

The minimum inhibitory concentra�on (MIC) of 
the test substances was determined using the agar 
dilu�on method.

The essen�al oils were dissolved in DMSO 
containing 0.02% Tween 80. When used, the 
solu�on was directly mixed with the test medium 
to achieve a series of decreasing concentra�ons, 
with each subsequent concentra�on being half of 
the previous one. The final concentra�ons 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. An�bacterial ac�vity of extracts and 
products from P. betle
The an�bacterial and an�fungal proper�es of the 
test substances were determined using the agar 
diffusion method.

Each extract (0.05 g) was dissolved in DMSO to 
obtain a test concentra�on of 50 mg/mL. Then, 
100 µl of the solu�on was introduced into a 6 mm 
diameter well on an agar plate to assess an�-
bacterial ac�vity.

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

The MIC of the test substances was determined 
using the agar dilu�on method.

Each extract (0.1 g) was dissolved in DMSO. When 
used, the solu�on was directly diluted in the test 
medium to achieve a series of  decreasing 
concentra�ons, with each subsequent concentra�on 
being half of the previous one. The final concentra�ons 
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 an�bacterial ac�vity was evaluated against 
Escherichia coli (E. coli) and Staphylococcus aureus 
(S. aureus) due to their prevalence and their 
representa�on of Gram-nega�ve and Gram-
posi�ve bacteria, respec�vely. The tests were 
conducted in triplicate, and the data were 
processed using Prism 10 so�ware.

3. RESULTS
3.1. Extrac�on
The macera�on method protects the compounds in 
the P. betle from degrada�on, especially poten�ally 
an�bacterial compounds. The solvent used for the 
macera�on process is ethanol because it is the 
solvent that can dissolve polar and nonpolar 
compounds, and is safe for topical applica�ons. 
Piper betle essen�al oil is extracted by steam 
dis�lla�on method and the essen�al oil extrac�on 
efficiency is 0.2%.

Diameter of clear 
zone (mm) 

Response to bacterial 
growth inhibi�on 

> 20 Strong 

16 - 20 Moderate 

10 - 15 Weak 

< 10 None 

 

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

MIC of essen�al oil P. betle on Staphylococcus aureus ATCC 29213 is 0.0312%, MIC of essen�al oil P. betle on 
Escherichia coli ATCC 25922 is 0.5 %.
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3.3. An�bacterial Ac�vity Test on extracts and products from P. betle 
Qualifica�on of an�bacterial proper�es of test substances

Figure 2. Qualita�ve of an�bacterial proper�es of P. betle extracts

 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 

 
 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 

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 an�bacterial circle diameter of P. betle extracts (mm)

Determine the MIC of the test substance
The an�bacterial ability of Van Xuan Huong herbal mouthwash is weak, so MIC determina�on of this 
sample was not performed.

Table 3. MIC of P. betle L.

Figure 3. MIC of 96% ethanol extract of P. betle
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        Figure 4. MIC of 70% ethanol extract of P. betle

Figure 5. MIC 50% ethanol extract of P. betle

Figure 7. Nega�ve control (DMSO)
1. Staphylococcus aureus ATCC 29213, 2. Escherichia coli ATCC 25922

Figure 6. MIC of VX herbal cream
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4. DISCUSSION
Extracts and essen�al oils from Piper betle exhibited 
an�bacterial effects, with the 96% ethanol extract 
and essen�al oil showing strong ac�vity against 
Staphylococcus aureus and Escherichia coli. 
Previous studies have reported similar an�bacterial 
proper�es of ethanol extracts [11, 12].

Furthermore, ethanol extracts have been found to 
be ac�ve against various bacterial strains, including 
Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Acinetobacter baumannii, Serra�a 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 an�bacterial ac�vity 
against S. aureus but showed no effect on E. coli. 
The limited efficacy against these bacterial strains 

may be a�ributed to their intended applica�on on 
different body parts.

In future studies, the research team plans to 
inves�gate the an�bacterial ac�vity of these 
products against a broader range of bacterial strains 
to further evaluate their poten�al applica�ons.

5. CONCLUSION 
The an�bacterial results showed that the essen�al 
oil of P. betle had strong ac�vity on 2 strains of S. 
aureus and E. coli at MIC of 0.0312% and 0.5000%. 
In addi�on, extracts and products from P. betle all 
had an�bacterial ac�vity, in which the 96% 
ethanol extract had the highest ac�vity 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 an�bacterial ac�vity on S. aureus but 
not on E. coli. P. betle products may be potent 
against other bacterial strains, so research is 
planned to test an�bacterial and an�fungal 
ac�vity on other strains.
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Hoạt �nh kháng khuẩn của cây Trầu không (Piper betle 
L. Piperaceae) và các chế phẩm từ dược liệu

Hồ Thị Thạch Thúy, Trần Đỗ Công Danh, Đặng Thị Lệ Thủy, Lý Hồng Hương Hạ

TÓM TẮT
Tổng quan: Piper betle L. là một loài phổ biến ở nhiều quốc gia và được sử dụng vào việc sản xuất các sản 
phẩm từ tự nhiên chủ yếu là hoạt �nh kháng khuẩn của loài này. Mục �êu: Khảo sát khả năng kháng khuẩn 
của các cao chiết ethanol 96%, 70%, 50%, �nh dầu và các sản phẩm từ P. betle. Phương pháp nghiên cứu: 
phương pháp khuếch tán đĩa thạch và phương pháp pha loãng trong thạch để xác định MIC (nồng độ ức 
chế tối thiểu). Kết quả: Các cao chiết và �nh dầu của P. betle có tác dụng tốt trên 2 chủng vi khuẩn E.coli và S. 
aureus, trong đó cao chiết có MIC tốt nhất là cao ethanol 96% (0.312 mg/mL và 0.078 mg/mL tương ứng 
E.coli và S. aureus). MIC của �nh dầu là 0.5% và 0.0312% tương ứng E.coli và S. aureus), còn các sản phẩm 
từ P. betle chỉ có hoạt �nh trên S. aureus nhưng có không có hiệu quả trên chủng E. coli. Kết luận: Các cao 
chiết, �nh dầu và các chế phẩm từ Trầu không có hoạt �nh kháng khuẩn trên hai chủng vi khuẩn E.coli và 
S.aureus. Nghiên cứu định hướng các chủng vi khuẩn khác để đánh giá toàn diện hơn.

Từ khoá: Piper betle, kháng khuẩn, �nh dầu
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