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ABSTRACT:  
Piper betle, 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 to address bad breath, respiratory issues, and skin wounds, and serves as a 
digestive aid, stimulant, and expectorant. Combining Betel 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 Betel’s botanical features, 
medicinal attributes, cultural significance, pharmacological potential, nutritional value, and 
its role in antimicrobial and industrial applications. Additionally, it discusses its safety, 
commercial prospects, and the need for further research to fully leverage its potential. 
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INTRODUCTION 

Piper betle, 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 
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Botanical Description 

Piper betle is distinguished by its heart-shaped leaves, grayish-green fruits, and yellowish-

brown roots. It thrives in shaded, humid forest environments and is noted for its aromatic and 

medicinal qualities. These distinctive botanical features contribute to the plant's rich 

phytochemical profile. 

 

Medicinal Properties: 

The medicinal efficacy of Betel is largely attributed to its essential oils, which contain 

compounds such as chavicol and eugenol. These oils are utilized in a variety of applications, 

including mouthwashes and treatments for respiratory issues and skin wounds. The potent 

antiseptic properties of Betel's essential oils highlight its effectiveness in managing a range of 

ailments. 

 

Cultural Significance and Global Reach: 

Known as "Paan" in India and "Sirih" in Malaysia and Indonesia, Betel leaves have 

transcended regional boundaries to become integral to various Asian cultures. Varieties like 

Calcutta and Banarasi are globally recognized, and Betel's importance extends beyond 

cultural significance to economic value, making it a widely cultivated and exported 

commodity. 

 

Pharmacological Potential and Nutritional Value: 

Research into Piper betel has revealed a wealth of bioactive compounds in its leaves. 

Saponins, flavonoids, polyphenols, and essential oils contribute to Betel's pharmacological 

potential, offering anti-inflammatory, gastroprotective, and anti-diabetic properties. 

Additionally, the plant's nutritional content, including potassium nitrate and various sugars, 

enhances its medicinal significance. 

 

Antimicrobial Properties and Industrial Applications: 

As antibiotic resistance becomes a growing concern, Betel presents a promising alternative. 

Recent studies underscore its significant antibacterial and antifungal properties. Extracts from 

Betel leaves, along with its essential oils and isolates, exhibit strong antimicrobial effects, 

suggesting potential applications in the pharmaceutical and food industries. Innovative 

formulations, such as nanoparticles and nanoemulsions, are being explored to leverage Betel's 

natural antibacterial agents. 

 

Traditional Usage: 

Piper betel has a long history of use in traditional medicine across India, China, and Thailand. 

It has been employed to address oral hygiene, wound healing, digestive issues, and 

respiratory conditions. In Ayurveda, Betel is recognized for its versatile medicinal properties, 

highlighting its role as a multifaceted healing agent. 
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Phytochemical Review: 

Piper betel's phytochemical profile includes a wide range of compounds such as alkaloids, 

tannins, glycosides, and flavonoids. Essential oils like eugenol and carvacrol further enrich its 

chemical composition. 

 

Nutritional Composition: 

Betel leaves are nutritionally rich, with water content ranging from 85-90%. They also 

contain protein, fat, minerals, fiber, chlorophyll, carbohydrates, and essential nutrients like 

iodine, iron, calcium, potassium, and vitamins C, A, thiamine, and riboflavin. 

 

Key Chemical Constituents: 

The major chemical constituents of Betel include volatile oils like Betel oil, phenolic 

compounds such as betelphenol and chavicol, and the alkaloid arakene. Its essential oil 

contains diverse compounds, including chavibetol, eugenol, caryophyllene, menthone, and 

safrole. 

 

Pharmacological Activities: 

Betel leaves exhibit a range of pharmacological activities, including antihyperglycemic, 

antibacterial, antifungal, analgesic, anti-inflammatory, antioxidant, and antiproliferative 

properties. Notably, Betel has demonstrated anti-proliferative effects against MCF-7 human 

breast cancer cells, suggesting potential in cancer research. 

 

Antihyperglycemic Effect: 

Consumption of Betel positively impacts glucose metabolism, indicating its potential utility 

in managing diabetes. 

1.2. Antibacterial and Antifungal Properties: 

Betel leaves and their extracts have demonstrated efficacy against various bacterial strains, 

including those resistant to multiple drugs. The effectiveness of these extracts depends on the 

range of bioactive compounds and solvents used. Betel leaves have shown superior activity 

against certain pathogens, even outperforming streptomycin in some cases. 

1.3. Antioxidant and Immunomodulatory Activities: 

Betel acts as a powerful antioxidant and boosts immune system responses. 

1.4. Tumor Inhibitory and Radioprotective Effects: 

Betel has shown potential in inhibiting tumor growth and its use in gold nanoparticle 

synthesis suggests future applications in drug delivery systems. 

1.5. Gastroprotective and Neuroprotective Properties: 

Betel provides protection against gastric ulcers and offers neuroprotective benefits. 

1.6. Other Biological Activities: 

Betel has a range of therapeutic effects, including anti-photosensitizer properties, 

hepatoprotective effects, and anti-inflammatory and analgesic actions. 
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Synergistic Potential: 

Research indicates that combining betel leaves with antibiotics can enhance their 

effectiveness, providing a promising strategy to address antibiotic resistance. Innovative 

formulations like nanoparticles and nanoemulsions show potential as natural antibacterial 

agents, highlighting Betel’s versatility in antimicrobial research. 

Phytochemical Composition: 

Betel leaves contain a variety of phytochemicals, with the composition varying depending on 

the plant's origin and the extraction solvent used. 

 

Extracts (BLE): 

Betel Leaves Extract (BLE) includes bioactive compounds such as phytol, hydroxychavicol, 

and allylpyrocatechols. Extracts obtained using acetone, dichloromethane, and ethanol exhibit 

higher levels of phenols, flavonoids, and tannins. 

 

Essential Oil (BLEO): 

Betel Leaf Essential Oil (BLEO) contains monoterpenes, sesquiterpenes, and aldehydes. Key 

components like chavicol, eugenol, carvacrol, and chavicol are influenced by the plant's 

origin and harvest time. 

 

Oral Health Benefits: 

Betel leaves have shown potential in inhibiting oral bacteria growth, making them a 

promising option for addressing oral infections, caries, and periodontal diseases. 

 

Safety and Commercial Use: 

Acute toxicity studies have verified the safety of Betel leaf extracts, enabling their use in 

various products. These include dietary supplements, mouthwashes, and cosmetics, 

highlighting their broad commercial potential. Further research is needed to explore their 

potential in improving food shelf life and safety. 

 

Conclusion 

In conclusion, Betel (Piper betel) is a highly versatile plant with a broad range of medicinal 

and industrial applications. Its abundant nutrients and powerful bioactive compounds make it 

promising for use in antibacterial, antimicrobial, analgesic, and anti-inflammatory treatments. 

The plant's safety profile supports its use in product development within the food and 

pharmaceutical industries. To ensure high-quality products, it is essential to adhere to 

rigorous agricultural and manufacturing standards. Ongoing collaborative research is vital for 

validating its efficacy across different medical applications. Betel holds significant potential 

for advancing natural medicine and industry in the future. 
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