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INTRODUCTION 
Medicinal plants contain several pharmacological active 

compounds that may act individually or in synergy to 

improve health.
[1]

 These plants have been identified and 

used from pre-historic times. Solanum tuberosum known 

as potato is commonly found in India. It is a starchy crop 

and a staple food in many parts of the world. This tuber 

peel is said to possess medicinal properties and is widely 

used in medicinal and beauty industry.
[2,3]

 Punica 

granatum commonly known as pomegranate is said to be 

a cure for all illness. The peel of this fruit is valuable in 

the treatment of diarrhea and acidity. It has gained 

importance in beauty industry and is used in the 

manufacture of beauty creams and oils.
[4]

 Due to the 

wide applications of these two peels a study was made to 

test the antibacterial properties of these against human 

bacterial pathogens like Escherichia coli and 

Staphylococcus aureus. E. coli is Gram negative 

microorganism that mostly thrives in the intestine. Most 

E. coli are harmless but some possess pathogenicity that 

can make us sick and cause diarrhea, sometimes kidney 

failure and even death.
[5]

 In specific patient population S. 

aureus can be a primary urinary pathogen. It can also 

cause skin and respiratory problems.
[6]

 These organisms 

have become resistant to antibiotics over a period of time 

which becomes difficult for recovery among patients 

suffering from this disease. These antibiotics also cause 

certain side effects such as nausea, vomiting, 

hypersensitivity reaction, kidney failure and even 

death.
[7]

 Hence there is a need to find natural remedies 

for these pathogens which is effective and has no side 

effects. The peel extracts of these two fruits possess wide 

range of antibacterial property and pomegranate peel also 

enhances the activity of immune system.
[8]

 

 

MATERIALS AND METHODS  

Samples were purchased from the local market of 

Mangalore and brought to the laboratory, washed 

thoroughly under running tap water and rinsed with 

distilled water. Peels were separated, shade dried and 

placed in a hot air oven at 40 
0
C for 3 days. After 

complete removal of moisture, peels were taken out and 

powdered using a mixer grinder and powdered sample 

was stored in an air tight container for further use. 

 

10 g of the powdered material was dissolved in 40 ml of 

the respective solvent and left undisturbed for 24 hours. 

Aqueous and ethanolic extract was obtained by Hot 

Extraction Method and the extracts prepared were 

immediately evaluated for their Antibacterial 

Property.
[9,10]

 Minimum Inhibitory Concentration of the 

two extracts was found out using Broth Dilution 

Method.
[11]

 

 

Qualitative analysis for Phytochemical Test 

Phytochemical screening was made to detect the 

presence of essential phytochemicals such as alkaloids, 

flavonoids, steroids, terpenoids, tannin and saponin.
[12,13]
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Test for Alkaloids: To the extract 6 drops of 1% HCl, 

Dragendroffs reagent and Mayer’s reagent were added. 

An orange precipitate indicates the presence of 

Alkaloids. 

 

Test for Flavonoids: To the extract 5 ml of dilute 

ammonia and 3 drops of Conc. Sulfuric acid were added. 

A yellow precipitate indicates the presence of 

Flavonoids. 

 

Test for Steroids and Terpenoids: To the extract 1 ml 

of chloroform was added and filtered. 1 ml of acetic acid 

was added and mixed. Few drops of Conc. Sulfuric acid 

were added slowly. Appearance of pink or pinkish brown 

ring indicates the presence of terpenoids. Blue or bluish 

green indicates the presence of steroids. Amalgamation 

of pink and blue color indicates the presence of both 

terpenoids. 

 

Test for Tannin: To the extract 2 ml of ferric chloride 

was added. Dark green indicates positive test for Tannin. 

 

Test for Saponin: 2 ml of the extract was taken and 

diluted with distilled water and shaken. Kept aside for 

five minutes. Development of foam on the surface of the 

mixture indicates the presence of saponin. 

 

Test Organisms 

E. coli (MTCC- 725) and S. aureus (MTCC-7443) were 

used to assess the antimicrobial potential. The isolates 

were acquired from Department of Biosciences, 

Mangalore University. 

 

Antibacterial Activity 

The efficiency of extracts of Punica granatum and 

Solanum tuberosum were evaluated against S. aureus and 

E. coli, using disc diffusion method. Muller-Hinton Agar 

plates were inoculated with different bacterial strains and 

sterile Whatman filter paper discs (3 mm) containing 

extracts of the samples with different concentrations 

were placed on the plates and incubated at 37 ºC for 24 

hours in an incubator to observe zone of inhibition.
[14]

  

 

RESULTS AND DISCUSSION 
Aqueous and ethanol extracts of the peels were tested for 

the presence of phytoconstituents such as alkaloids, 

terpenoids, tannin, saponin, steroids, flavonoids using 

standard procedure and the results are shown in Table 1. 

 

Alkaloids are a group of naturally occurring chemical 

compounds that mostly contain basic nitrogen atoms. 

They have a wide range of pharmacological activities 

like anticancer, antiasthma, antimalarial and 

vasodilator.
[15,16]

 Tannin is an astringent polyphenolic 

biomolecule that binds to proteins and play a role in 

protecting the plants from predation and helps in 

regulating plant growth.
[17]

 Saponin are amphipathic 

glycosides and form foam when they are shaken in 

aqueous solution.
 

In plants saponin serves as 

antifeedants6 and protects the plant against microbes and 

fungus.
[18]

 Terpenoids for their aromatic qualities are 

used extensively in traditional herbal remedies and 

manufacture of perfumes. Widely used for the synthesis 

of vitamin A.
[19,20]

 Steroids are group of polycyclic 

chemical compounds used for the manufacture of 

drugs.
[21]

 Flavonoids are plant pigments for flower 

coloration, producing yellow, red or blue pigments in 

petals designed to attract pollinator animals. Flavonoids 

are reported to possess many useful properties, including 

ant-inflammatory, antimicrobial, enzyme inhibition, 

estrogenic, anti - allergic, antioxidant and anti-tumor 

activity.
[22]

 

 

Table 1: Phytochemicals in peel extracts of Punica granatum and Solanum tuberosum. 

Peel extracts  Phytochemicals 

Alkaloid Flavonoid Steroid Tannin Saponin Terpenoids 

P.granatum (aqueous)   -  -  -  -  -  + 

P.granatum (ethanolic)  -  -  -  +  -  + 

S. tuberosum (aqueous)  +  -  -   +  +  + 

S.tuberosum (ethanolic)  +  -  -  +  -  - 

 +: Present, -: Absent 

 

Antibacerial Activity 

The peel extracts of S. tuberosum and P. granatum were 

tested for their antibacterial property using Agar Well 

Diffusion Method. Results of the study showed the 

presence of wide spectrum of antibacterial activity 

against human pathogens. Zone of Inhibition was 

measured in mm and the results are summerized in   

Table 2. 
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Fig. 1: Showing zone of inhibition of Antibacterial activity of peel extracts of S. tuberosum and P. granatum 

against human pathogens (S. areus and E. coli). 
 

Table 2: Antibacterial activity of peel extracts of P. granatum and S. tuberosum against S. aureus and E. coli. 

 Zone of Inhibition (mm) 

Concentration/well 10 µl 15 µl 20 µl 25 µl 

Test organism E. coli S. aureus E. coli S. aureus E. coli S.aureus E. coli S. aureus 

Solvents Sample  

Aqueous 
P.granatum 19±0.424 19.5±0.14 20±0.6 20±0.7 22±0.6 21±0.35 24±0.35 22±1.06 

S.tuberosum 0±0 4±0.353 0±0 10±0.7 0±0 12±0 0±0 15±0.31 

Ethanolic 
P. granatum 20±0.424 22±0.353 20±0 23±0.4 23±0.1 29±0.34 28±0.21 32±0.31 

S.tuberosum 7±0.145 0±0 9±0.21 0±0 13±0.2 0±0 16±0.58 0±0 

- 
Amphilox 

(Standard) 
18±0.12 19±0.564 20±0.4 22.5±0.4 22±0.6 28±0.46 25±0.65 29±0.68 

Values are the mean inhibition zone (mm) mean ± S.D of three replicates. 

 

The peel extracts of P. granatum and S. tuberosum were 

screened for their antibacterial activity. It was found that 

the peel extracts of P. granatum showed a wide range of 

antibiotic spectrum when compared to the peel extracts 

of S. tuberosum. The antibacterial activity of peel 

extracts were compared to the Standard drug 

(Amphilox). Ethanolic extract of P. granatum was found 

to be much more efficient than the standard drug used. 

The Minimum Inhibitory Concentration (MIC) of 

ethanolic extract of P. granatum was determined by 

Broth Dilution Method. It was found to be 7µl for both 

the pathogens E. coli and S. aureus. 

 

CONCLUSION 

The present study indicate that selected peel extracts of 

Punica granatum (Pomegranate) and Solanum tuberosum 

(Potato) are the potential sources of phytochemicals. The 

antibacterial properties of the peel extracts may vary 

against human pathogens used depending on the nature 

and type of the phytochemicals.  
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