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Abstract: 

Skin infections are common health issues caused by different harmful microorganisms. These infections 

happen when the skin's protective barrier gets damaged, which allows bad bacteria to enter the body. As 

more pathogens become resistant to standard antibiotics, there is a growing need to find alternative 

natural antimicrobial agents. Medicinal plants have been used in traditional medicine because they 

contain active compounds that can help treat illnesses. One such plant is Piper betle, recognized for its 

ability to fight germs and its antioxidant properties.  This study aimed to look at the chemical 

components and germ-fighting abilities of Piper betle leaf extract against common skin pathogens. 

Researchers collected clinical samples like wound swabs, pus, burn wound swabs, diabetic foot ulcer 

samples, and throat swabs using sterile methods. They grew these samples on specific media to isolate 

the bacterial pathogens and identified them through colony appearance, Gram staining, and biochemical 

tests. The screening for phytochemicals found alkaloids, flavonoids, tannins, and saponins in the extract. 

The researchers tested the antimicrobial activity using the agar well diffusion method and found 

significant antibacterial effects, indicating that it could be a useful natural treatment option. These 

results encourage further research into developing plant-based antimicrobial products for safely 

managing skin infections. 
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INTRODUCTION : 

The skin is the largest organ in our body and serves as a shield against harmful germs and environmental 

dangers. When the skin gets hurt or damaged, harmful microorganisms can enter and lead to infections. 

Skin infections often happen because of bacteria like Staphylococcus aureus, Streptococcus pyogenes, 

Pseudomonas aeruginosa, and Klebsiella pneumoniae. If these infections are not treated correctly, they 

can cause serious health issues. The rise of antibiotic-resistant bacteria has become a significant global 

health problem. Because of this, researchers are looking into natural options, especially medicinal 

plants, as alternative sources for antimicrobial agents. These plants contain various phytochemicals such 

as alkaloids, flavonoids, tannins, and phenolic compounds that have antimicrobial properties. Piper 

betle, known as betel leaf, is a traditional medicinal plant commonly used in Asian countries. It has 

several healing properties including antimicrobial, antioxidant, anti-inflammatory, and antiseptic effects. 

This study aims to examine the phytochemical components and the antimicrobial effectiveness of Piper 

betle leaf extract against common skin-infecting bacteria. 
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MATERIALS AND METHODS : 

Collection of Plant Material  

Fresh leaves of Piper betle were collect from the local market. The leaves were thoroughly washed with 

distilled water and then dried in the shade. Once dried, the leaves were ground into a powder for 

extraction.  

 Preparation of Leaf Extract  

The powdered leaves were combined with distilled water and heated to 60–70°C for extraction. After 

heating, the mixture was filtered using Whatman filter paper and stored at 4°C for later analysis.  

 Collection of Clinical Samples  

A total of 25 clinical samples, including wound swabs, pus samples, burn wound swabs, diabetic foot 

ulcer samples, and throat swabs, were collected from patients in the hospital using sterile swabs.  

Isolation of Bacterial Pathogens  

The collected samples were placed on various culture media like Nutrient agar, MacConkey agar, 

Mannitol salt agar, and Blood agar. The plates were then incubated at 37°C for 24 hours.  

 Identification of Bacteria  

Bacterial isolates were identified by examining their colony appearance, performing Gram staining, and 

conducting biochemical tests such as catalase test, oxidase test, and sugar fermentation tests.  

 Phytochemical Analysis  

The leaf extract underwent phytochemical screening to identify the presence of compounds including 

alkaloids, flavonoids, tannins, saponins, carbohydrates, and proteins.  

Antimicrobial Activity Test The antimicrobial effects of Piper betle leaf extract were testedusing the 

agar well diffusion method. The size of the zone of inhibition was measured to assess how effective the 

extract was against bacterial pathogens 

Observation: 

Collection of Source 
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Escherichia coli on 

EMB Agar 

Microscopic view of 

Escherichia coli 

 
 

  

Pseudomonas aeruginosa 
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Microscopic view of 
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aeruginosa 

Klebsiella pneumonia 

on Blood Agar 

Microscopic view of 

Klebsiella pneumonia 

 
 

Streptococcous pyogenes on Blood Agar Microscopic view of Streptococcous 

pyogenes 

Antimicrobial Activity  

  

Antimicrobial Activity of Piper bettle leaf 

extract 

Antibiotics Susceptibility Test 
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Phytochemical Test 

 

RESULT: 

Collection of the samples from various sources. 

Sr. No Sources Collected From Isolates +ve -ve 

1 Wound Swab Post -Surgical /Traumatic 

wound patients 

5 3 2 

2 Pus Infected abscess patients 5 4 1 

3 Burn wound Swab Burn injury patients 5 4 1 

4 Diabetic foot 

ulcers 

Diabetic Patients with chronic 

ulcers 

5 5 0 

5 Throat Swab Throat infection patients 5 3 2 

 Total  25 19 6 

 

Source wise Distribution of Isolates 
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Sr.No Sources No Of 

samples 

Isolates SPP1 SPP2 SPP3 SPP4 SPP5 No 

Growth 

1 Wound Swab 5 3 1 1 1 0 0 2 

2 Pus 5 4 1 1 1 1 0 1 

3 Burn wound swab 5 4 0 1 1 1 1 1 

4 Diabetic foot 

ulcers 

5 5 1 1 1 1 1 0 

5 Throat swab 5 3 1 1 0 0 1 2 

 

 

 

Antibiotic Sensitivity and resistance patterns of isolated bacteria. (Expressed in mm) 

Antibiotics Staphylococcus 

aureus 

Escherichia 

coli 

Pseudomonas 

aeruginosa 

Klebsiella 

pneumoniae 

Streptococcus 

pyogenes 

Gentamycin 19mm 20mm 18mm 21mm 19mm 

Erythromycin 22mm 12mm 10mm 11mm 15mm 

Ampicillin 10mm 10mm 8mm 9mm 13mm 

Tetracycline 10mm 18mm 16mm 17mm 11mm 
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Antimicrobial activity of bacterial isolates at different concentrations of Piper betel leaf extract 

(zone of inhibition in mm). 

Isolates Concentration of Piper betel leaf extract In(mM) 

10mM 20mM 30mM 40mM 

Staphylococcus aureus 12 mm 15 mm 18 mm 22 mm 

Escherichia coli 10 mm 13 mm 15 mm 18 mm 

Pseudomonas aeruginosa 11 mm 14 mm 17 mm 20 mm 

Klebsiella pneumoniae 10 mm 12 mm 15 mm 17 mm 

Streptococcus pyogenes 12 mm 15 mm 18 mm 21 mm 
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A total of 25 clinical samples were collected  from various sources. Out of these, 19 samples displayed 

bacterial growth, while 6 did not. The highest number of bacterial isolates came from diabetic foot ulcer 

samples (5 out of 5), followed closely by pus and burn wound swabs (4 out of 5 each). Wound swabs 

and throat swabs showed lower growth rates, each with 3 out of 5 samples growing bacteria. The 

identified bacterial isolates included Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, 

Klebsiella pneumoniae, and Streptococcus pyogenes, which are common skin pathogconcen 

.Concentrations tested the antimicrobial activity of Piper betle leaf extract at different concentrations (10 

mM, 20 mM, 30 mM, and 40 mM). It was  found that as the concentration increased, the zone of 

inhibition also grew larger, indicating a dose-dependent effect. The strongest antibacterial activity 

occurred at a concentration of 40 mM. Among the tested bacteria, Staphylococcus aureus showed the  

inhibition at 22 mm, followed by Streptococcus pyogenes at 21 mm, Pseudomonas aeruginosa at 20 

mm, Escherichia coli at 18 mm, and Klebsiella pneumoniae at 17 mm.  

The antibiotic sensitivity test indicated that Gentamycin was the most effective antibiotic, showing the 

largest zone of inhibition (up to 21 mm) against most isolates. Erythromycin and Tetracycline had 

moderate effectiveness while Ampicillin showed the least activity, indicating resistance in some 

organisms. Overall, these findings suggest that Piper betle leaf extract has strong antimicrobial 

properties against common skin pathogens and could be a valuable natural alternative to traditional 

antibiotics. 

Discussion  

The findings from this study suggest that Piper betle leaf extract has important phytochemical 

compounds that help it fight against bacteria. The flavonoids, tannins, and alkaloids present are known 

to stop the growth of harmful bacteria. Previous studies have also shown that extracts from medicinal 

plants can be effective against skin pathogens. As bacteria increasingly resist synthetic antibiotics, it 

becomes crucial to look for plant-based antimicrobials. Thus, Piper betle leaf extract could be a 

promising natural option for treating skin infections.  

 CONCLUSION 

 This study shows that Piper betle leaf extract has strong antimicrobial effects against common bacteria 

that cause skin infections. The presence of phytochemical compounds like alkaloids, flavonoids, tannins, 

and saponins adds to its antibacterial abilities. Therefore, Piper betle leaf extract might be a valuable 

natural antimicrobial agent for skin infections. However, more research is needed to assess its 

effectiveness and safety in clinical settings. 
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