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Abstract: - Punica granatum is commonly known as Pomegranate 

which belongs to the Punicaceae family. Pomegranate has 

extensively been used as a source of traditional remedies and in 

the ancient Ayurveda system of medicine. The main objective of 

this study was to assess the phytochemical analysis and 

antimicrobial activity of the peel and juice extract of the 

pomegranate on selected bacterial and fungal strains. The peel 

and juice extracts of methanol and mixture of methanol and 

chloroform extracts shown highest antimicrobial activity 

compared to the other extracts. Various bacterial and fungal 

species like Bacillus cereus, Bacillus megaterium, Bacillus subtilis, 

Escherichia coli and Aspergillus niger showed the zone of 

inhibition of peel and juice extract. Phytochemical analysis of the 

extracts used showed the presence of Alkaloids, Flavonoids, 

Terpenoid, Proteins, Free amino acids, Carbohydrates and 

Vitamin C. The extract of peel and juice were further 

characterised by FTIR analysis. 
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I. INTRODUCTION 

o cure number of human diseases medicinal plants are 

most widely used in traditional medicine system which is 

the nature’s gift [1]. Plants are capable of synthesising a wide 

variety of chemical compounds which are commonly known 

as phytochemicals or bioactive molecules that are used to 

defend against attack from the various organisms [2]. 

 Punica granatum is commonly known as 

Pomegranate belongs to the Punicaceae family. Punica 

protopunica is considered as the precursor to the Pomegranate 

and is the only other species in the Punica genus. Pomegranate 

has extensively been used as a source of traditional medicine 

for thousands of years in the ancient Ayurveda system of 

medicine [3]. 

 Pomegranate is a shrub or small tree that grows up to 

6 and 8 metres in height. Depending on cultivars types the tree 

bears numerous bulbous, reddish, purple or orange-yellow 

coloured fruits [4]. The trunk is covered by a red-brown bark 

which later becomes gray. The branches of the tree are stiff, 

angular and often spiny. Pomegranate may begin to bear in 1 

year after planting out and under suitable conditions the fruit 

should mature in 5 to 7 months after bloom.  Pomegranates 

are also long-lived. There are specimens in Europe that are 

known to be over 200 years of age [5]. 

 Each fruit measures about 6-10 cm in diameter and 

weighs about 200gm crowned at the base by the prominent 

calyx [4]. The rind or skin of the fruit is yellowish, leathery 

and tough overlaid with light or deep red. The internal part is 

separated by membranous walls and white, soft, bitter tissue 

into compartments packed with sacs filled with sweetly acid, 

juicy, red, pink or whitish pulp. In each sac there is one 

angular, soft or hard seed with an inner woody part. Aril juice 

contain about 85% water, 10-12% total sugar, 0.2-2% organic 

acid, fatty acid, amino acid and antioxidant phenolics. Peels 

corresponds to about 50% of the fruit weight. Peel and 

mesocarp are important sources of bioactive molecules [6]. 

The fruit's astringent properties have been used to 

treat various diseases in folk medicine such as cuts, sore 

throats, tapeworms, dysentery, and gum disease.  Pomegranate 

juice is a major source of antioxidant nutrients which protect 

against heart disease and other disorders [2]. Pomegranate 

peels are exploited in the traditional medicine for the 

treatment of cardiovascular disease, diabetes, and various 

forms of cancer. Pomegranate helps in promoting neurologic 

health, maintains joint integrity and function, exhibits 

estrogenic properties, blocks herpes simplex virus replication 

and adsorption, enhances immune function and   treats 

periodontal disease. Pomegranate is a unique fruit plant which 

produces a broad spectrum of biologically active substances 

which prevents the harmful effects of radioactive substances 

[7]. Thus in the view of usefulness of pomegranate, present 

study focused on extraction of peel and juice components on 

various solvents. These extracts were further characterised by 

phytochemical analysis and FTIR studies. The extracts were 

further evaluated for their antimicrobial and antioxidant 

properties. 

II. MATERIALS AND METHOD 

 Collection of Plant Material 

 Fresh fruits of pomegranate were collected from the 

fruit market of Vapi, Gujarat, India. The peels and seeds of 

pomegranate were manually separated. The peels were then 

cut in to small pieces and then first washed with tap water 

T 
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followed by washing with distilled water. The peels were then 

allowed to air dry for 5-7 days in shade. The dried peels were 

then grinded in mixer grinder and powder was made. The 

powder was stored in an air tight container and kept at 4 ᵒC. 

for further use. The pomegranate seeds were crushed and 

squeezed to yield the juice. Juice was filtered, pasteurised, 

concentrated and stored at 4 ᵒC. until use. 

Preparation of Plant Extracts 

Extraction was carried out using Maceration 

technique. Four types of solvents were used for the extraction 

of various components. 

 Methanol Extract  

 To extract the peel and juice of pomegranate 20g 

powder material was macerated in conical flask with 100ml 

methanol and 30 ml of juice was macerated in another flask 

containing 70ml methanol. Both flasks were allowed to stand 

for 3-7 days with occasional shaking. The liquid was then 

strained off, the solid material was pressed and then liquid 

was clarified by using muslin cloth. The filtrates were air 

dried at room temperature and residual moisture was removed 

in a vacuum oven at 50 to52 ᵒC. Then dried extract was 

dissolved in DMSO (Dimethylsulphoxide) and kept at 4 ºC 

until use. 

Chloroform Extract 

 To extract the peel and juice extract of pomegranate 

20g powder material was macerated in conical flask with 

100ml chloroform and 30ml of juice was macerated in another 

flask containing 70ml chloroform. The further extraction 

procedure was carried out same as described earlier. 

Methanol : Chloroform (1:1) Extract  

 To extract the peel and juice extract of pomegranate 

20gm powder material was macerated in conical flask with 

50ml methanol and 50ml chloroform (1:1 ratio); 30ml of juice 

was macerated in 35ml methanol and 35ml chloroform. The 

further extraction procedure was carried out same as described 

earlier. 

Aqueous Extract 

 30g powder material was macerated in conical flask 

containing 100ml distilled water and 30ml of juice was 

macerated in 70ml of sterile distilled water. The further 

extraction procedure was carried out same as described 

earlier. 

Microorganisms and Culture Conditions 

 Eleven strains of bacteria and three fungal strains 

were procured from MTCC (Microbial Type Culture 

Collection Centre and Gene Bank) Chandigarh, India. The 

bacterial strains used were Bacillus cereus, Bacillus subtilis, 

Bacillus megaterium, Staphylococcus aureus, Escherichia 

coli, Enterobacter aerogenes, Proteus vulgaris, Peudomonas 

aerugenosa, Salmonella typhi, salmonella typhi A, Salmonella 

typhi B. The fungal strains used were Aspergillus niger and 

Rhizopus oryzae.  

 All the bacterial strains were maintained by 

subculturing on nutrient agar slant and stored at 4 ᵒC. All the 

fungal strains were maintained by subculturing on PDA 

medium and stored at 4 ᵒC. 

Phytochemical Analysis of different Crude extracts 

 Phytochemical analysis of each extract was 

performed to detect the presence of several phytochemicals 

like Tannins, Flavonoids, Alkaloids, Triterpenes and Steroids, 

Glycosides, Saponins, Proteins, Free amino acid, 

carbohydrates and Vitamin C. 

Ferric chloride test for Tannins 

 About 0.5g of crude extract was dissolved in 10ml 

of boiling water. The solution was filtered and to the filtrate 

few drops of 6% FeCl3 was added. Development of deep green 

colour shows presence of Tannins [8]. 

Ferric chloride test for Flavonoids 

Crude extract was mixed with few drops of Ferric 

chloride solution which results in the formation of blackish 

red colour indicating the presence of flavonoids [9]. 

 Hager’s test for Alkaloids 

 Crude extract was treated with few drops of Hager's 

reagent (saturated picric acid solution). Formation of yellow 

precipitate would show a positive result for the presence of 

alkaloids [9]. 

Salkowki’s test for Steroids and Triterpenoids 

About 0.5g of Crude extract was mixed with 2ml of 

Chloroform. Then concentrated H2SO4 added to form two 

layers. Formation of green colour at the upper layer and 

reddish brown colour at the lower layer indicates the presence 

of Steroids and Triterpenoids respectively [10].  

 Keller Killani test for Glycosides 

Crude extract was treated with few drops of glacial 

acetic acid. Ferric chloride solution was added and mixed.  

Then concentrated sulphuric acid was added and observed for 

the formation of two layers. Lower reddish brown layer and 

upper acetic acid layer which turns bluish green would 

indicate a positive test for glycosides [9]. 

Foam test for Saponins 

Crude extract was mixed with water and shaken and 

then observed for the formation of froth, which is stable for 15 

minutes for a positive result [9]. 

Biuret test for Proteins 

Crude extract was treated with 10% sodium 

hydroxide solution and two drops of 0.1% copper sulphate 

solution and observed for the formation of violet/pink colour 

[9]. 
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Ninhydrin test for Free Amino Acids 

Crude extract was boiled with 0.2% solution of 

Ninhydrin for few minutes which would result in the 

formation of purple colour suggesting the presence of free 

amino acids [9]. 

Benedict’s test for Carbohydrate 

 Crude extract was mixed with few drops of 

Benedict's reagent (alkaline solution containing cupric citrate 

complex) and boiled in water bath and then observed for the 

formation of reddish brown precipitate to show a positive 

result for the presence of carbohydrate [9]. 

DNPH test for Vitamin C 

Crude extract was treated with 2,4Dinitrophenyl 

hydrazine (DNPH) dissolved in concentrated sulphuric acid. 

The formation of yellow precipitate would suggest the 

presence of vitamin C [9]. 

FTIR analysis 

The extracts of peel and juice of Punica granatum 

was further characterized by FTIR spectroscopy (Fourier 

transform infrared spectroscopy, Perkin Elmer Spectra GX). 

The FTIR analysis was carried out in the mid IR region of 

400–4,000 cm-1. The dried extract samples were mixed with 

spectroscopically pure KBr in the ratio of 5:95 to form a 

uniform pellets, which was then fixed in sample holder of 

FTIR spectroscope, and the analysis was carried out [11]. 

 Determination of Anti-bacterial Activity 

Agar-well diffusion method was employed for the 

determination of antibacterial activities of peel and juice 

extracts of pomegranate [12].The test organisms were grown 

on nutrient broth prior to start the experiment. The organisms 

were kept in incubator at 37ᵒC for 24 hours. The inoculums 

for each test culture were prepared which have approximately 

10
6 

CFU/ml (0.5 Mac-Farland Standard). 100µL of 

standardized inoculums of each bacterium was spread 

uniformly on sterile Muller-Hinton Agar plate. Wells (8mm in 

diameter) were cut from the agar with a sterile borer. 150µL 

volume of the extract was introduced in to the well. Standard 

antibiotic Tetracycline (100mg/ml) was used as positive 

control and DMSO was used as negative control. The agar 

plates were then incubated at 37ᵒC for 24 hours. The zone of 

inhibition was recorded to the nearest size in mm. 

 Determination of Minimum Inhibitory Concentration (MIC) 

 Broth dilution method was employed for the 

determination of MIC (Minimum Inhibitory Concentration) of 

pomegranate extracts. Muller Hinton broth was used for the 

determination of MIC. A total of 5ml of broth was dispensed 

in to separate tube and sterilised at 121ᵒ C for 15 minutes and 

then allowed to cool. One fold serial dilution of the extracts in 

the broth was made from the stock concentration of the 

extracts to obtain 100mg/ml for the peel and juice extract. 

100µl (0.1ml) of the standardized inoculums of the each test 

organisms were inoculated in to different concentration of the 

extracts in the broth. The test tubes in the broth were 

incubated at 37ᵒC for 24 hours and after incubation the tubes 

were observed for the turbidity. The lowest concentration 

(highest dilution) that showed no turbidity (no growth) in the 

test tube was recorded as MIC. 

 Determination of Anti-fungal Activity 

 Agar-well diffusion method was employed for the 

determination of antifungal activities of peel and juice extracts 

of pomegranate [13]. Tested fungi was subcultured on PDA 

plates and incubated at 28 ᵒC for 3-5 days. Wells (8mm in 

diameter) were cut from the agar with a sterile borer. 150µL 

volume of the extract was introduced in to the well. Standard 

antifungal Fluconazole (10mg/ml) was used as positive 

control and DMSO was used as negative control. The plates 

were then incubated at 28 ᵒC. The appearance of zones of 

inhibition was regarded as presence of the antifungal action in 

the test substance. 

 H2O2 scavenging Activity 

H2O2 scavenging ability of methanol extracts of peels 

and juice of pomegranate was determined according to the 

method of Ali et al., (2009)[14]. A solution of H2O2 (40mM) 

was prepared in phosphate buffer (pH 7.4). The extracts at 

10mg/ml concentration were added to H2O2 solution (0.6ml) 

and the total volume was made up to 3ml. The absorbance of 

the reaction mixture was recorded at 230nm in a 

spectrophotometer. A blank solution containing phosphate 

buffer, without H2O2 was prepared. The percentage of H2O2 

scavenging of peels and juice extracts of pomegranate and 

standard compounds were calculated using the formula: 

% scavenging of H2O2 = [(Acontrol-Asample)/Acontrol] × 100 

Where; 

 Acontrol = Absorbance of control (H2O2 solution) 

Asample = Absorbance in the presence of plant extracts. 

III. RESULTS AND DISCUSSION 

Phytochemical analysis 

 Many researchers investigated that Punica granatum 

and their parts are medically valuable. The identification of 

phytochemicals of peel and juice extracts of pomegranate 

were done for the screening of phytochemicals such as 

Carbohydrates, Sugars, Glycosides, Proteins, Amino acids, 

Tannins, Alkaloids, Flavonoids, Saponins, Sterols and oils. In 

the present study methanol, chloroform, methanol : 

chloroform (1:1) and aqueous extracts of peels and juice of 

the pomegranate were subjected to preliminary phytochemical 

screening.  

Phytochemical analysis of Methanol extract 
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The methanolic extract of Punica granatum peels 

showed presence of steroids, triterpenoides, alkaloids, 

flavonoids, saponins, tannins and carbohydrates whereas 

methanolic extract of Punica granatum juice showed the 

presence of alkaloids, saponins and vitamin C (Table 1). 

Table 1 Phytochemical Analysis of Methanol extract of 

Punica granatum 

S.NO Phytochemical Parameters Peel extract 
Juice 

extract 

1 Steroids and Triterpenoides + - 

2 Alkaloides + + 

3 Glycosides - - 

4 Flavonoids + - 

5 Saponins + + 

6 Tannins + - 

7 Proteins - - 

8 Free amino acids - + 

9 Carbohydrates + - 

10 Vitamin C - + 

Note:    + indicates = Positive results,   - indicates = Negative results 

  

Phytochemical analysis of Chloroform extract 

 The chloroform extract of Punica granatum peels 

showed presence of alkaloids, tannins and carbohydrates 

whereas chloroform extract of Punica granatum juice showed 

the presence of flavonoids (Table 2). 

Table 2 Phytochemical Analysis of Chloroform extract of 

Punica granatum 

S.NO 
Phytochemical 

Parameters 
Peel extract 

Juice 

extract 

1 
Steroids and 

Triterpenoides 
- - 

2 Alkaloides + - 

3 Glycosides - - 

4 Flavonoids - + 

5 Saponins - - 

6 Tannins + - 

7 Proteins - - 

8 Free amino acids - - 

9 Carbohydrates - - 

10 Vitamin C + - 

 Note:    + indicates = Positive results,    - indicates = Negative results 

 

Phytochemical analysis of Methanol : Chloroform (1:1) 

extract 

The methanol : chloroform (1:1) extract of Punica 

granatum peels showed presence of glycosides, flavonoids, 

tannins, proteins and carbohydrates whereas juice extract of 

Punica granatum  showed the presence of proteins and free 

amino acids (Table 3). 

Table 3 Phytochemical Analysis of Methanol : Chloroform 

(1:1) extract of Punica granatum 

S.NO Phytochemical Parameters Peel extract Juice extract 

1 Steroids and Triterpenoides - - 

2 Alkaloides - - 

3 Glycosides + - 

4 Flavonoids + - 

5 Saponins - - 

6 Tannins + - 

7 Proteins + + 

8 Free amino acids - + 

9 Carbohydrates + - 

10 Vitamin C - - 

Note:  + indicates = Positive results,  - indicates = Negative result 

 

Phytochemical analysis of Aqueous extract 

The aqueous extract of Punica granatum peels 

showed presence of steroids, triterpenoides, flavonoids, 

tannins, and carbohydrates whereas juice extract of Punica 

granatum  showed the presence of alkaloids, flavonoids and 

tannins (Table 4). 

Table 4 Phytochemical Analysis of Aqueous extract of 

Punica granatum 

S.NO 
Phytochemical 

Parameters 
Peel extract 

Juice 

extract 

1 
Steroids and 

Triterpenoides 
+ - 

2 Alkaloides - + 

3 Glycosides - - 

4 Flavonoids + + 

5 Saponins - - 

6 Tannins + + 

7 Proteins - - 

8 Free amino acids - - 

9 Carbohydrates + - 

10 Vitamin C - - 

 Note:    + indicates = Positive results,  - indicates = Negative results 

Negi and Jayprakash (2003) [15], reported that the 

primary phytochemicals in pomegranate are polyphenols, 

including anthocyanins pigments, flavonols glycosides, 

procyanidins, phenolics and ellagic acid derivatives. The most 

important quality criterion is that an attractive red colour of 

juice which contains anthocyanins as a major constituent [16]. 
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FTIR analysis 

The FTIR analysis of peel extract showed major 

peeks at 3419 cm
-1 

which corresponds to the OH group. Peaks 

in region of 1047 cm
-1

 showed the presence of CH stretch of 

an aliphatic compound. The peaks present in the region 1624 

cm
-1

 corresponds to the nitro compound present in the extract 

(Fig.1). 

 

Fig. 1 FTIR analysis of methanolic extract of peel of Punica granatum 

The FTIR analysis of juice extract showed major 

peaks in the region of 3235 cm
-1

 and 2924 cm
-1 

which 

corresponds to the OH and CH groups in the phenol and 

alkenes like structure. The peaks observed in the region of 

1010 cm
-1

, 935 cm
-1

 and 779 cm
-1

 corresponds to the CH 

stretch in the alkenes like structure (Fig.2).  

 

Fig. 2 FTIR analysis of methanolic extract of juice of Punica granatum 
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 Anti-bacterial activity 

In the present study, the antibacterial activity of 

Punica granatum peels and juice extracts towards clinically 

significant microbes is reported. The extracts obtained from 

peels and juice of Punica granatum was found to be effective 

against the bacteria Bacillus cereus, Bacillus subtilis, Bacillus 

megaterium, Staphylococcus aureus, Escherichia coli, 

Enterobacter aerogenes, Proteus vulgaris, Peudomonas 

aeruginosa, Salmonella typhi, Salmonella typhi A, Salmonella 

typhi B.  

Antibacterial activity of Methanol extract 

 Methanolic extracts obtained from the peels 

of  Punica granatum  were found to be effective against the 

bacteria B.cereus, B.subtilis, B.megaterium, P.vulgaris, 

P.aeruginosa, S. typhi, S. typhi A, S.typhi B showing zone of 

inhibition ranging from 6mm to 18mm. Similarly the extracts 

obtained from juice of Punica granatum were found to be 

effective against bacteria B.cereus, B.subtilis, B.megaterium, 

S.aureus, P.aeruginosa, S. typhi, S. typhi A, S.typhi B showing 

zone of inhibition ranging from 2mm to 13mm (Table 5). 

Table 5 Anti-bacterial activity of Methanol extract of 

Punica granatum 

Test  

Organisms 

Zone of Inhibition in mm 

Peel extract Juice extract 
Tetracycline 

(P.C) 

B.cereus 12 13 16 

B.subtilis 17 14 14 

B.megaterium 14 10 16 

S.aureus - - 20 

E.coli - 14 10 

E.aerogenes - - 10 

P.vulgaris 6 - 18 

P.aeruginosa 16 10 14 

S.typhi 12 - 16 

S.typhi A 16 2 12 

S.typhi B 14 - 14 

Note:    - indicates = No Zone of inhibition,    P.C indicates = Positive Control 

Antibacterial activity of Chloroform extract 

 Chloroform extracts obtained from peels and juice of 

Punica granatum was found to be less effective against the 

microorganisms and lesser zone of inhibition was found in 

S.aureus and P.vulgaris by peels and juice extracts of 

pomegranate (Table 6). 

Table 6 Anti-bacterial activity of Chloroform extract of 

Punica granatum 

 

Test Organisms 

Zone of Inhibition in mm 

Peel extract Juice extract 
Tetracycline 

(P.C) 

B.cereus - - 12 

B.subtilis - - 10 

B.megaterium - - 18 

S.aureus 5 6 18 

E.coli - - 12 

E.aerogenes - - 10 

P.vulgaris 6 4 14 

P.aeruginosa - - 18 

S.typhi - - 14 

S.typhi A - - 16 

S.typhi B - - 10 

Note:   - indicates = No Zone of inhibition,    P.C indicates = Positive Control 

Antibacterial activity of Methanol : Chloroform (1:1) extract 

 Methanol : Chloroform extract obtained from peels 

of Punica granatum was effective against bacteria  B.cereus 

and B.megaterium showing zone of inhibition 12mm and 14 

mm respectively. The juice extract was found to be effective 

against B.cereus showing 8mm zone of inhibition (Table 7). 

Table 7 Anti-bacterial activity of Methanol : Chloroform 

(1:1) extract of Punica granatum 

Test 

Organisms 

Zone of Inhibition in mm 

Peel extract Juice extract 
Tetracycline 

(P.C) 

B.cereus 12 8 14 

B.subtilis 8 5 16 

B.megaterium 14 12 14 

S.aureus 14 6 10 

E.coli 4 4 18 

E.aerogenes - 4 12 

P.vulgaris - - 12 

P.aeruginosa - - 10 

S.typhi 5 4 18 

S.typhi A 6 4 16 

S.typhi B 7 5 14 

Note:   - indicates = No Zone of inhibition,     P.C indicates = Positive Control 

Antibacterial activity of Aqueous extract of Punica granatum 

 Aqueous extracts of peels of Punica granatum 

showed zone of inhibition ranging from 5mm to 12mm.  Juice 

extract was found to be less effective than peels extract (Table 

8). 
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Table 8 Anti-bacterial activity of Aqueous extract of 

Punica granatum 

Test Organisms Zone of Inhibition in mm 

Peel extract Juice extract Tetracycline 

(P.C) 

B.cereus 10 8 10 

B.subtilis 9 6 12 

B.megaterium 12 - 14 

S.aureus - - 16 

E.coli - - 12 

E.aerogenes - - 14 

P.vulgaris 6 - 10 

P.aeruginosa 5 5 12 

S.typhi 6 - 14 

S.typhi A 5 5 16 

S.typhi B 8 6 12 

 Note:   - indicates = No Zone of inhibition,   P.C indicates = Positive Control  

 There was significant difference between the 

inhibitions effects on microorganisms by different extracts 

used in this study. The highest zone of inhibition was obtained 

by methanolic extracts of peels and juice extracts and also by 

the  methanol : chloroform extracts of juice of Punica 

granatum. The highest zone of inhibition of methanolic 

extract of juice of pomegranate against B.megatarium, 

B.cereus and B.subtilis were 15mm, 18mm and 17mm 

respectively. The highest zone of inhibition of methanol : 

chloroform peel extract by B.megatarium and S.aureus were 

14mm and 12 mm respectively. However the lowest zone of 

inhibition was obtained by chloroform extracts of peels and 

juice. The study shows the pharmacological importance of 

peel of Punica granatum, and therefore exploring bioactive 

phytochemicals of the waste material (peel) in antimicrobial 

activity of traditional medicinal use. 

 

Fig. 3 Zone of inhibition of Methanol extracts of the juice of Punica 

granatum on Escherichia coli. 

The antimicrobial effects of pomegranate extracts 

were previously studied. Mathabe et al., (2005) [17] reported 

that the bark, leaves, flowers and fruits of pomegranate are 

widely used as phytotherapeutic agents. Prashanth et al., 

(2009) [18] reported that methanolic extracts of Punica 

granatum fruit rind to be active against all microorganisms 

tested in their study. Their results provide evidence for the 

presence of antimicrobial compounds in the crude methanolic 

extracts of these plants. Ahmet et al., [19] reported the In vitro 

antibacterial activity of extracts obtained from six 

pomegranate cultivators against the bacteria B.megaterium, P. 

aeruginosa, S. aureus, C. xerosis, E. coli, E. faecalis and M. 

Luteus, showing inhibition zones ranging from 13-26 mm. 

There are many reports of antimicrobial activity of 

pomegranate showing that pomegranate juice is inhibitory to 

Staphylococcus aureus and Bacillus megaterium [12].Similar 

results were recorded in our study for the pomegranate juice 

extract. 

Dahham et al.,  (2010) [12] reported that a number of 

antibiotics have lost their effectiveness due to the 

development of resistant strains of bacteria, which has 

primarily occurred through the expression of resistance. 

Therefore there is a need to develop antimicrobial drugs for 

the treatment of infectious diseases. 

 Minimum Inhibitory Concentration (MIC) Determination 

The MIC determination was carried out using broth 

dilution method. The minimum inhibitory concentration of the 

methanolic extracts of peels of pomegranate on bacterium 

B.cereus, B.megaterium, P.vulgaris, and P.aeruginosa was 

observed in the range of 50,0000 to 12,500 (µg/ml) whereas 

the MIC of peel extracts on bacterium B.subtilis, S. typhi, S. 

typhi A, and S.typhi B was found to be in the range of 50,000 

to 25,000 (µg/ml) (Table 9). 

Table 9 MIC of Methanolic extracts peels of   Punica 

granatum 

Test 

organisms 

Concentration of extract (µg/ml) 

5
0
,0

0
0
 

2
5
,0

0
0
 

1
2
,5

0
0
 

6
,2

5
0
 

3
,1

2
5
 

1
,5

6
2

.5
 

7
,8

1
.2

 

3
,9

0
.6

 

1
,9

5
.3

 

9
7
.6

5
 

B.cereus - - - + + + + + + + 

B.subtilis - - - + + + + + + + 

B.megaterium - - - + + + + + + + 

P.vulgaris - - - + + + + + + + 

P.aeruginosa - - - + + + + + + + 

S.typhi - - + + + + + + + + 

S.typhi A - - + + + + + + + + 

S.typhi B - - + + + + + + + + 

Note:  - indicates = no turbidity,   + indicates = turbidity   
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 MIC value of methanolic extract of peels of 

pomegranate was reported by Prashanth et al, (2001)[18] at 

the concentration of 50mg/ml. In contrast the present study 

showed the MIC value at the concentration of 12,500 and 

25,000 (µg/ml). 

Anti-fungal activity 

 Anti-fungal activity was determined using agar - 

well diffusion technique. Two tested fungi Aspergillus niger 

and Rhizopus oryzae were used to study the effects of 

methanol, chloroform, methanol : chloroform and water 

extracts of peels and juice of Punica granatum.    

Anti-fungal activity of Methanol extracts of Punica granatum 

 Methanolic extracts of peels of Punica granatum 

found to be effective against both the fungal strains used. 

Aspergillus niger and Rhizopus oryzae showed zone of 

inhibition 8mm and 6mm respectively. Juice extracts obtained 

from this fruit are not effective against Aspergillus niger. 

However Rhizopus oryzae showed zone of inhibition of 8mm 

(Table 10).   

Table 10 Anti-fungal activity of Methanol extracts of 

Punica granatum 

Test 

Organisms 

Zone of Inhibition in mm 

Peel extract Juice extract 
Fluconazole 

(P.C) 

A.niger 8 - 10 

R.oryzae 6 8 8 

Note:  - indicates = No Zone of inhibition,    P.C = Positive Control 

Anti-fungal activity of Chloroform extract of Punica granatum 

  Chloroform extracts obtained from peels and juice of 

Punica granatum were showed 5mm zone of inhibition on 

A.niger and 6mm zone of inhibition was observed on R.oryzae 

by juice extract (Table 11).  

Table 11 Anti-fungal activity of Chloroform extract of 

Punica granatum 

 

Test Organisms Zone of Inhibition in mm 

Peel extract Juice 

extract 

Fluconazole (P.C) 

A.niger 5 5 6 

R.oryzae - 6 8 

Note:  - indicates = No Zone of inhibition,     P.C = Positive Control 

Anti-fungal activity of combination of Methanol : Chloroform 

(1:1) extract of Punica granatum 

 Methanol : Chloroform extracts of peels of Punica 

granatum was effective agaist both the fungal strains used 

showing zone of inhibition 8mm and 6mm for A.niger and 

R.oryzae respectively. Juice extract found be not effective on 

both the fungal strains tested (Table 12). 

Table 12 Anti-fungal activity of combination of Methanol : 

Chloroform (1:1) extract of Punica granatum 

Test Organisms 
Zone of Inhibition in mm 

Peel extract Juice extract Fluconazole (P.C) 

A.niger 8 - 6 

R.oryzae 6 - 8 

Note:  - indicates = No zone of inhibition,          P.C = Positive Control 

Anti-fungal activity of Aqueous extract of Punica granatum 

         Aqueous extracts of peels of Punica granatum found to 

be effective on both the fungal strains used. Zone of inhibition 

of both fungal strains was 5mm. Aqueous extracts of juice of 

Punica granatum was found to effective on A.niger giving 

4mm zone of inhibition (Table 13). 

Table 13 Anti-fungal activity of Aqueous extract of Punica 

granatum 

 

Test Organisms Zone of Inhibition in mm 

Peel extract Juice extract Fluconazole 

(P.C) 

A.niger 5 4 6 

R.oryzae 5 - 6 

Note:  - indicates = No Zone of inhibition,     P.C = Positive Control 

Aspergillus niger showed more sensitivity as compared to the 

Rhizopus oryzae. The highest zone of inhibition of A.niger 

was observed in methanolic extract of peels of pomegranate 

compared to the chloroform, aqueous and combination of 

methanol and chloroform extracts. The zone of inhibition of 

A.niger was ranging from 4mm to 8mm at the concentration 

of 150µg/µl. 

            The inhibitory effect of Punica granatum against 

mycelial fungi was reported previously. Tayel et al., (2009) 

[20] investigated that applying pomegranate peel extracts as 

an alternative, reduced-risk antifungal agent for controlling 

citrus green mould invasion. Navindra et al (2006) [21] 

reported that the main active constituents in pomegranate 

extract are tannins and alkaloids. The main phytochemical 

constituent in the peel of P. granatum are gallotannins, ellagic 

acid derivatives, catechins & procyanidins and flavonols.  

H2O2 scavenging activity   

        In the present study the methanolic extract of peels and 

juice of pomegranate were studied for the antioxidant activity. 

Antioxidant compounds present in extracts can donate 

electrons to H2O2. Both the extracts of peels and juice of 

pomegranate showed antioxidant activity 45% and 25% 
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respectively. Reference standard (20 mM Ascorbic acid) 

yielded 63% H2O2 scavenging activity (Fig. 4). 

 The Antioxidative system protects the animal against reactive 

oxygen species (H2O2, superoxide, OH, singlet oxygen and 

nitrogen species) induced oxygen damage. Various synthetic 

antioxidants (such as BHT) are identified but they could not 

be widely used because they are suspected to be carcinogenic. 

Therefore natural antioxidants have gained importance [21]. 

 

Fig. 4 Free radical scavenging activity of Methanolic extracts of peel and 

juice extract of Punica granatum 

IV. SUMMARY AND CONCLUSION 

The main objective of the present study were to 

estimate phytochemical analysis and the antibacterial and 

antifungal activity of pomegranate peels (rind, husk or 

pericarp) and juice on selected bacterial and fungal cultures to 

find out the most significant part of the fruit with highest 

antimicrobial activity. Phytochemical analysis of peels of 

Punica granatum showed the presence of Alkaloids, Saponins 

and Free amino acid whereas juice extract showed the 

presence of Alkaloids, Saponins and Free amino acids. 

Chloroform extract of peels and juice showed the presence of 

Glycosides, Protiens, and free amino acids and Vitamin C . 

Methanol : Chloroform extracts showed the presence of 

Glycosides, Flavonoids, Tannins Protiens Free amino acids 

and Carbohydrates. The presence of phytochemicals make the 

plant useful for treating different ailments and have a potential 

of providing useful drugs of human use. The highest zone of 

inhibition was obtained by methanolic extracts of peels and 

juice extracts and also by the methanol : chloroform extracts 

of juice of Punica granatum. Minimum Inhibitory 

Concentration of the methanolic extracts of the peels of 

Punica granatum was found to be effective on bacterial 

strains B.cereus, B.megatarium, P.vulgaris and P.aeruginosa 

at the concentration of 12,500 µg/ml. Whereas the bacterial 

strain B.subtilis, S.typhi, S.typhi A,,S.typhi B was found to be 

at the concentration of 25,000(µg /ml) However no MIC 

results were obtained by methanolic extracts of juice. 

Aspergillus niger showed more sensitivity as compared to the 

Rhizopus oryzae. Methanolic extracts of peels and juice of 

pomegranate showed antioxidant activity 45% and 25% 

respectively. Ascorbic acid used as reference standard yielded 

63% H2O2 scavenging activity.  

In conclusion the results obtained from the present study 

showed that the peels and juice of Punica granatum have 

extensive antimicrobial potential and thus it is of medicinal 

use.  

REFERENCES 

[1]. Deepa T, Elamathi R, Kavitha R, Kamalakannan, Shridhar S, 

Kumar S J. Screening for physical, phytochemical and 

antimicrobial activities of leaf extracts of Sapindus emarginatus 
Vahl. International Journal of Pharmaceutical Technology (2012), 

4(1):392-397. 

[2].  Kulkarni A P, Aradhya S M, Chemical changes and antioxidant 
activity in pomegranate arils during fruit development. Food 

Chemistry (2005), 93: 319-324. 

[3]. Bhowmik D, Gopinath H, Kumar B P, Duraivel S, Arvind G, 
Sampath Kumar K P. Medicinal uses of Punica granatum and its 

health benefits.  Journal of Pharmacognosy and phyto chemistry 

(2013), 1(5): 28-35. 
[4]. Nisha M H, Tamileaswari R, Jesurani S. A comparative analysis of 

antimicrobial activity of silver nano particles from pomegranate 

seed, peel and leaves. International Journal of Engineering 
Sciences and Research Technology (2015), 4 (7):733-743. 

[5]. Shah M, Shah S, Patel M. Review on: The aspects of Punica 

granatum. Journal of Pharmaceutical science and Bioscientific 
Research (2011), 1(3):154-159. 

[6]. Fadavi A, Barzegar M, Azizi M H, and Bayat M. Physicochemical 

Composition of Ten Pomegranate Cultivars (Punica granatum L.) 
Grown in Iran. Food Science and Technology International Journal 

(2005), 11:113-119. 

[7]. Heber D H, Multitargeted therapy of cancer by ellagitannins. 
Cancer Lett (2008), 269 (2):262–8. 

[8]. Qnais E Y, Elkoda A S, Abu Ghalyun Y Y,Abdulla F A. 
Antidiarrheal Activity of the Aqueous Extracts of  Punica 

granatum (Pomegranate) Peels. Pharmaceutical Biology (2009), 

45(9):715-720.  
[9]. Bhandary S, Sucheth Kumari N, Bhat V S, Sharmila K P, Bekal M 

P. Preliminary phytochemical screening of various extracts of 

Punica granatum peel, whole fruit and seeds.Nitte University 
Journal of Health Science (2012), 2(4):34-38. 

[10]. Farag R S, Abdel-Latif M S, Emam S S, Layla and Tawfeek, 

Phytochemical screening and polyphenol constituents of 
pomegranate peels and leave juices. Land mark research Journal 

(2014), 1(6): 086-09. 

[11]. Mohammed G J, Mohammad J, Jassani A, Hameed I H. Anti-
bacterial, antifungal activity and chemical analysis of Punica 

granatum (Pomegranate peel ) using GC-MS and FTIR 

spectroscopy. International Journal of Pharmacognosy and 
Phytochemical Research (2016), 8 (13):480-494. 

[12]. Dahham S S, Ali M N, Tabassum H, Khan M. Studies on 

antibacterial and antifungal activity of pomegranate (Punica 
granatum L). American – Eurasian Journal of Agriculture and 

Environmental science (2010), 9(3):273-281. 

[13]. Ullah N, Ali J, Khan F, Khurram M, Hussain A, Rahaman I, 
Rahaman Z, Shafqatullah. Proximate composition, minerals 

content, antibacterial and antifungal activity, Evaluation of 

pomegranate (Punica granatum L) peels powder. Middle- East 
Journal of Scientific Research (2012), 11 (3):396-401. 

0

10

20

30

40

50

60

70

Ascorbic acid Peels Juice

%
 S

ca
v

en
g

in
g

 o
f 

H
2

O
2

Methanolic extract (10 mg/10µl)

% Scavenging of H2O2



Volume III, Issue V, May 2016                                               IJRSI                                                                    ISSN 2321 – 2705 

www.rsisinternational.org Page 20 

 

[14]. Ali E M, Fazel N S, Mohammad N S. Antioxidant activity of 

leaves and inflorescence of Eryngium caucasicum at flowering 

stage. Pharmacognosy Research (2009), 1(6): 435-439. 

[15].  Negi P S, Jayprakash G K. Antioxidant and antibacterial activities 

of Punica granatum peel extracts, Journal of Food Science (2003), 

80: 393-397. 
[16]. Somers T C, Evans M E, Evolution of red wines I. Ambient 

influences on color composition during early maturation. Vitis 

(1986), 25: 31-39.  
[17]. Mathabe M C, Nikolova R V, Lall N, Nyazema N Z. Antibacterial 

activities of medicinal plants used for the treatment of diarrhea in 

Limpopo Province, South Africa. Journal of Ethnopharmocol 
(2005), 105: 286-293. 

[18]. Prashanth D J, M.K, Asha, Amit A. Antibacterial activity of 

Punica granatum. Fitoterapia (2001), 74: 113-123. 

[19]. Ahmet D M, Duman S N, Ozgen N, Erbil D, Durgac C. 

Antimicrobial Activity of  Six Pomegranate (Punica granatum L.) 

Varieities and their  Relation  to Some of their Pomological and 

Phytonutrient Characteristics. Molecules( 2009), 14:1808-1817. 

[20]. Tayel A A, El-Baz A F, Salem M F, El-Hadary M H. Potential 

applications of pomegranate peel extracts for the control of citrus 
green mould. Journal of Plant Diseases and Protection (2009), 116 

(6):252-256. 

[21].  Navindra S, Schulmann R, Heber D, Pomegranates: Ancient roots 
to Modern Medicine.CRC. Press.Boca Raton,FL,USA, (2006). 

[22]. Rajan S, Mahalakshmi S, Deepa V M, Sathya K, Shajitha S, 

Thirunalasundari T. Antioxidant potentials of Punica granatum 
fruit and rind extracts. International Journal of Pharmacy and 

Pharmaceutical Sciences (2011), (3):82-88.

 

 

 

 


