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ABSTRACT: 

Piper betel, commonly known as Betel, has long 

been recognized for its medicinal benefits. Rich in 

Saponins, flavonoids, and essential oils like 

chavicol and eugenol, Betel exhibits strong 

antibacterial and antifungal properties. Recent 

studies highlight its effectiveness against drug-

resistant pathogens, fostering hope for new 

therapeutic uses. Traditionally, it has been used for 

addressing bad breath, respiratory issues, and skin 

wounds, serving as a digestive aid, stimulant, and 

expectorant. Its combination with antibiotics 

enhances its antibacterial effects. The global 

cultivation and economic importance of this plant 

underscore its value across communities. This 

review provides insights into Bethel‟s botanical 

features, medicinal attributes, cultural significance, 

pharmacological potential, nutritional value, and its 

role in antimicrobial and industrial applications. 

The text also discusses its safety, commercial 

prospects, and the need for further research to fully 

leverage its potential. 
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I. INTRODUCTION
1 

„Piper betel‟, commonly known as Betel, 

is a plant of profound cultural and medicinal 

significance. This climbing vine, belonging to the 

Piperaceae family, has been cherished in 

Indonesia, especially in the Riau archipelago 

province, where it plays a prominent role in 

various Malay family rituals. While appreciated for 

its cultural and ornamental value, it is the 

medicinal properties of Betel, primarily derived 

from its heart-shaped leaves, that have captured the 

attention of researchers worldwide
 

 

 
Fig. 1: betel plant 

 

Botanical Description
2
 

Characterized by its heart-shaped leaves, 

greyish-green fruits, and yellowish-brown roots, 

„Piper betel‟ thrives in shaded, humid forest areas, 

earning recognition for its aromatic and medicinal 

attributes. The plant's unique botanical features lay 

the foundation for its rich phytochemical 

composition
.
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Medicinal Properties:
3
 

The medicinal potency of Betel is centered 

in its essential oils, which include compounds such 

as chavicol and eugenol. These oils have found 

utility in a spectrum of applications, from 

mouthwash formulations to the treatment of 

respiratory issues and skin wounds. The powerful 

antiseptic properties of Betel's essential oils 

underscore its potential to manage various ailments 

effectively.  

 

Cultural Significance and Global Reach:
4
 

Known as "Paan" in India and "Sirih" in Malaysia 

and Indonesia, Betel leaves have transcended 

geographical boundaries to secure their place in 

various Asian cultures. Distinct varieties, such as 

Calcutta and Banarasi, have achieved global 

recognition, and Betel's importance extends beyond 

its cultural significance. The economic value of this 

plant makes it a globally cultivated and exported 

commodity.  

 

Pharmacological Potential and Nutritional 

Value:
5
 

Scientific investigations into „Piper betel‟ 

have unveiled a treasure trove of bioactive 

compounds within its leaves. Saponins, flavonoids, 

polyphenols, and essential oils are just a few of the 

constituents contributing to Betel's pharmacological 

potential. These compounds collectively offer anti-

inflammatory, gastro-protective, and anti-diabetic 

properties. The plant's nutritional content, including 

potassium nitrate and various sugars, further 

enhances its medicinal significance.  

 

Antimicrobial Properties and Industrial 

Applications:
6
 

In an era of rising antibiotic resistance, 

Betel stands out as a potential solution. Recent 

research highlights its significant antibacterial and 

antifungal attributes. Extracts from Betel leaves, 

along with essential oils and isolates, have 

displayed remarkable antimicrobial effects, 

opening doors for cost-effective and abundant 

resources in the pharmaceutical and food 

industries. The exploration of innovative 

formulations, such as nanoparticles and 

Nanoemulsions, holds promise for natural 

antibacterial agents.  

 

 Traditional Usage:
6
 

„Piper betel‟ has a rich history of 

application in traditional practices across India, 

China, and Thailand. It has been a trusted ally in 

addressing concerns related to oral hygiene, wound 

healing, digestive enhancement, and respiratory 

issues. Ayurveda recognizes the multifaceted 

medicinal properties of Betel, underlining its role 

as a versatile healing agent.  

 

 Phytochemical Review:
7
 

The composition of „Piper betel‟ spans an 

impressive array of phytochemicals, including 

alkaloids, tannins, glycosides, and flavonoids. The 

presence of essential oils like eugenol and 

carvacrol adds depth to its chemical profile.  

 

Nutritional Composition:
7
 

Betel leaves boast an impressive 

nutritional profile. With water content ranging 

between 85-90%, they also comprise protein, fat, 

minerals, fiber, chlorophyll, carbohydrates, and 

essential nutrients like iodine, iron, calcium, 

potassium, and vitamins C, A, thiamine, and 

riboflavin.  

 

Key Chemical Constituents:
8
 

The major constituents of Betel 

encompass the volatile oil Betel oil, phenolic 

compounds including betelphenol and chavicol, 

and the alkaloid arakene. The essential oil of this 

plant comprises diverse compounds, including 

chavibetol, eugenol, caryophyllene, menthone, and 

safrole, among others.  

 

Pharmacological Activities:
9,10.11

 
The pharmacological activities of Betel 

leaves are diverse, covering 

Antihyperglycemic,antibacterialand Antifungal 

Properties, ,analgesic, anti-inflammatory, 

antioxidant, and antiproliferative properties. One 

notable highlight is Betel's anti-proliferative effect 

against MCF-7 human breast cancer cells, 

demonstrating its potential in the realm of cancer 

research.  

 

1.1. Antihyperglycemic Effect: Betel consumption 

positively influences glucose metabolism, offering 

potential in diabetes management
.9
 

 

1.2. Antibacterial and Antifungal 

Properties:Betel leaves and their extracts have 

proven their mettle in combating various strains of 

bacteria, including multi-drug-resistant variants. 

The efficacy of these extracts is influenced by the 

diverse range of bioactive compounds and solvents 

employed. Betel leaves showcase their 
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effectiveness against a wide array of pathogens, 

even outperforming streptomycin in certain cases
.10

 

 

1.3. Antioxidant and Immunomodulatory 

Activities: Betel serves as a potent antioxidant and 

enhances immune responses
.10

 

 

1.4. Tumor Inhibitory and Radioprotective 

Effects: Betel's ability to inhibit tumor growth and 

its role in gold nanoparticle synthesis hold promise 

for future drug delivery applications.
11

 

 

1.5. Gastroprotective and Neuroprotective 

Properties: Betel aids in the protection against 

gastric ulcers and exhibits neuroprotective effects
.10

 

 

1.6. Other Biological Activities: Betel offers an 

array of therapeutic effects, including anti-

photosensitizer properties, hepatoprotective effects, 

and anti-inflammatory and analgesic actions.
10

 

 

 Synergistic Potential
11

 
Studies have revealed the synergistic 

potential of combining betel leaves with antibiotics, 

offering a promising approach to combat antibiotic 

resistance. Innovative formulations such as 

nanoparticles and Nanoemulsions hold potential as 

natural antibacterial agents, showcasing the 

versatility of Betel in the field of antimicrobial 

research. 

 

Phytochemical composition
12

 
Betel leaves boast a diverse array of 

phytochemicals, the presence of which can vary 

based on the plant's origin and the extraction 

solvent used.  

 

Extracts (BLE):
12

 
Isolates from Betel Leaves Extract (BLE) 

include bioactive compounds such as phytol, 

hydroxychavicol, and allylpyrocatechols. Notably, 

extracts using acetone, dichloromethane, and 

ethanol showcase elevated phenol, flavonoid, and 

tannin content.  

 

Essential Oil (BLEO):
13

 
Betel Leaf Essential Oil (BLEO) is a 

reservoir of monoterpenes, sesquiterpenes, and 

aldehydes. Major components such as chavicol, 

eugenol, carvacrol, and chavicol areinfluenced by 

the plant's origin and the timing of its harvest.  

 

 

 

Oral Health Benefits:
10 

Betel leaves have exhibited the potential 

to inhibit the growth of oral bacteria, presenting a 

promising avenue in addressing concerns related to 

oral infections, caries, and periodontal diseases.  

 

Safety and Commercial Use:
13 

Acute toxicity studies have confirmed the 

safety of Betel leaf extracts, paving the way for 

their incorporation into various products. Their 

applications range from dietary supplements and 

mouthwash to cosmetics, indicating their vast 

commercial potential. Further research is 

imperative to explore their role in enhancing food 

shelf life and safety.  

 

II. CONCLUSIONS
:14 

In summary, Betel (Piper betel) is a 

versatile plant with diverse medicinal and industrial 

uses. Its rich nutrients and potent bioactive 

compounds offer promise in antibacterial, 

antimicrobial, analgesic, and anti-inflammatory 

applications. Recognized for its safety, it's well-

suited for product development in the food and 

pharmaceutical industries. To ensure quality, strict 

agricultural and manufacturing practices are 

crucial. Collaborative research efforts are key to 

confirming its effectiveness in various medical 

applications. Betel's future holds great potential in 

the ever-changing landscape of natural medicine 

and industry. 

 

REFERENCES: 
[1]. Datta Arani, International Journal of 

Pharma Sciences and Research 

“Antimicrobial Property of Piper betel 

Leaf against Clinical Isolates of Bacteria” 

Vol.2(3), 2011, 104-109. 

[2]. Rao AR, Sinha A, Selvan RS. Inhibitory 

action of Piper betle on the initiation of 

7.12-dimethylbenz[a] anthracene-induced 

mammary carcinogenesis in rats. Cancer 

Lett. 26, 1985, 207–14. 

[3]. Saini, S., Anju, D., and Sanju, N. 

Pharmacognostical and Phytochemical 

Studies of Piper betle Linn Leaf. 

International Journal of Pharmacy and 

Pharmaceutical Science. 2016; 8(5):222- 

226 

[4]. Saxena, M., Naveen, K, K., Priyanka, S., 

Kodakandla, V, S., and Santosh, K, S. 

Antimicrobial Activity and Chemical 

Composition of Leaf Oil in Two Varieties 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 3 May-June 2024, pp: 1520-1523  www.ijprajournal.com   ISSN: 2456-4494 

                                      

 

 

 

DOI: 10.35629/4494-090315201523   Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 1523 

of Piper betle From Northern Plant of 

India. Journal of Scientific & Industrial 

Research, 2014; 73: 95-99. 

[5]. Patil, R, S., Pooja, M, H., Kiran, V, S., 

Pooja, P, K., and Ranjeet, R, D. 

Phytochemical Potential and in Vitro 

Antimicrobial Activity of Piper betle Linn. 

Leaf Extracts. Journal of Chemical and 

Pharmaceutical Research, 2015; 

7(5):1095- 1101. 

[6]. Hartini, Y, S., Yohanes, M, S, D., Rekhel, 

N., and Elisa S. Antagonistic Antibacterial 

Effect of Betel and Red betel Combination 

against Grampositive and Gram-negative 

Bactria. International Journal of Curren 

Microbiology and Applied Sciences, 2018; 

7(5):267-272.  

[7]. Datta, A., Shreya, G., and Mukesh S., 

Antimicrobial Property of Piper betel Leaf 

Against Clinical Isolates of Bacteria. 

International Journal of Pharma Sciences 

and Research, 2011; 2(3):104-109.  

[8]. Chakraborty, D., and Barkha, S. 

Antimicrobial, Anti-oxidativeand Anti-

hemolytic of Piper betel Leaf Extracts. 

International Journal of Pharmacy and 

Pharmaceutical Sciences, 2011; 3(3):192- 

199.  

[9]. Kaveti, B., Lisa, T., Tan, S, K., and Mirza, 

B. Antibacterial Activity of Piper Betel 

Leaves. International Journal of Pharmacy 

Teaching & Practices, 2011; 2(3): 129-132 

[10]. Agarwal, T., Rachana, S., Amar, D, S., 

Imran, W., and Ankita, G. Comparative 

Analysis of Antibacterial Activity of four 

Variant Betel Piper. Pelagia Research 

Library, 2012; 3(2): 698-705. 

[11]. Verma S, Gupta M.L., Dutta A., Sankhwar 

S., Shukla S.K. and Flora S.J. Modulation 

of ionizing radiation induced oxidative 

imbalance by semi-fractionated extract of 

Piper betel: an in vitro and in vivo 

assessment. Oxid. Med. Cell. Longev. 

3(1), 2010, 44-52. 

[12]. Vaghasiya Y., Nair R. and Chanda S. 

Investigation of some piper species for 

antibacterial and anti-inflammatory 

property. International Journal of 

Pharmacology. 3(5), 2007, 400-405.  

[13]. Kanjwani D.G., Marathe T.P., Chiplunkar 

S.V. and Sathaye S.S. Evaluation of 

immunomodulatory activity of methanolic 

extract of Piper betel. Scand J. Immunol. 

67(6), 2008, 589-93. 

[14]. Guha P., Betel Leaf: The Neglected Green 

Gold of India Argricultural and Food 

Engeneering Department, India Institute of 

Technology J.Hum Ecol.,19(2), 2006, 87-

93. 


