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Pomegranate, Punica granatum L. is frequently used for the treatment of gastero-intestinal resistant 
organisms, oral bacteria, highly pathogenic and antibiotic-resistant organisms (Salmonellae and 
Pseudomonas aeruginosa) and a few skin infecting pathogens, including fungus and methicillin-
resistant Staphylococcus aureus (MRSA). In this study, an in vitro antimicrobial activity and 
phytochemical analysis of ethanolic pericarp extract of P. granatum was carried out. A total of 21 
microorganisms (19 bacteria and 2 fungi) were used for antimicrobial activity by disc diffusion, broth 
dilution methods and a standard procedure was employed to identify the phytoconstituents. Ethanolic 
extract of pericarp showed significant bactericidal activity against Yersinia enterocolitica (25.8 mm), 
Staphylococcus epidermidis (24.6 mm), Salmonella enterica (21.2 mm), Burkholderia cepacia (19.4 mm), 
S. aureus (19.2 mm), Salmonella paratyphi A (18.8 mm), Salmonella typhimurium (18.6 mm), Escherichia 
coli (18.4 mm) and P. aeruginosa (18.2 mm) were documented. Based on broth dilution technique, the 
lowest concentration of ethanolic pericarp extract (512 µg/ml) showed significant inhibitory activity 
against S. epidermidis and Y. enterocolitica and 1,024 µg/ml was observed as a minimum inhibitory 
concentration (MIC) value against S. aureus, Streptococcus mutans, S. paratyphi A, S. typhimurium, 
Salmonella brunei, P. aeruginosa and B. cepacia. The results of ethanolic extract of P. granatum 
pericarp showed significant inhibitory activity when compared with other organisms. The highest 
minimum inhibitory activity was observed against bacteria when compared with fungi. The inhibitory 
effect could be due to the presence of some of the secondary metabolites like phenolic compounds, 
flavonoids, terpenoids, phytosterols, glycosides and tannins detected in the ethanolic pericarp extract 
of P. granatum.  
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INTRODUCTION 
 
Medicinal plants have formed the basis of sophisticated 
traditional medicine systems that have been in existence 
for thousands of years.  

Plants are the gifts of nature used to cure number of 
human diseases (Deepa et al., 2012). Recently, there 
has been  a  rekindling  interest in  “rediscovering  natural 

 
 
 
*Corresponding author. E-mail: 
abbaikannamoorthy@gmail.com. 

products” (Cragg and Newman, 2005) due to a rapid 
increase in the rate of infections, antibiotic resistance in 
microorganisms and also due to side effects of synthetic  
antibiotics (Renu, 2010). 

 Contrary to the synthetic drugs, antimicrobials of plant 
origin are not associated with side effects and have an 
enormous therapeutic potential to heal many infectious 
diseases (Deepa et al., 2012). The potential for deve-
loping antimicrobials from higher plants appears rewar-
ding as it will lead to the development of phytomedicines 
to   act  against  microbes  (Kumaraswamy  et al.,  2008). 



 
 
 
 
However, the blind dependence on synthetics is over and 
people are returning to the naturals with hope of safety 
and security.  

Punica granatum  belongs to the family Punicaceae, 
commonly known as pomegranate, is a shrub or small 
tree with several upright, thorny stems, the leaves are 
elliptic, roughly 2×1 inches, the flowers are white or red, 
double-flowered races, native of Asia and Mediterranean 
Europe (Egharevba et al., 2010). The traditional 
knowledge reveals that the bark and rind fruits have been 
used in tanning and as vermifuge, especially in cough 
and cold (Vijayanand and Hemapriya, 2011). For 
centuries, the barks, leaves, flowers, fruits and seeds of 
this plant have been used to ameliorate diseases 
(Jayaprakasha et al., 2006). The potential therapeutic 
properties of pomegranate are wide-ranging and include 
treatment and prevention of cancers, cardiovascular 
disease, diabetes, dental conditions, erectile dysfunction 
and prevention from ultra violet (UV) radiation. The 
pericarp of P. granatum is used to treat infections found 
in human sexual organs as well as mastitis, acne, 
folliculitis, pile, allergic dermatitis, tympanitis, scalds, 
diarrhoea and dysentery (Singh et al., 2002). The 
constituents of P. granatum include gallocatechins, 
delphinidin, cyanidin, gallic acid, ellagic acid, pelargonidin 
and sitosterol, which are well known for their therapeutic 
properties (Lansky and Newman, 2007). In addition, P. 
granatum is reported to have antioxidant (Heber et al., 
2007; Parmar and Kar, 2008), anti-atherosclerotic 
(Aviram et al., 2004; Parmar and Kar, 2007), antibacterial 
(Braga et al., 2005; Naz et al., 2007) and antiviral (Zhang 
et al., 1995) properties. The present study is aimed at 
providing information on the type of phytoconstituents 
present in the plant and exploring the antimicrobial 
properties. 
 
 
MATERIALS AND METHODS 
 
Collection of plant materials 
 
Fresh fruit pericarp of P. granatum was collected from the natural 
habitat of Tiruchengode, Namakkal, Tamil Nadu. The plant species 
was preliminarily identified in the Department of Botany, 
Vivekanandha College of Arts and Sciences for Women, 
Elayampalayam, Tiruchengode. Further, it was authentified by the 
Scientists of the Botanical Survey of India (BSI) in Coimbatore.    
 
  
Extraction of plant  
 
The pericarp of P. granatum fruit was shade dried and pulverized. 
250 g of the powdered material was packed in Soxhlet apparatus 
and subjected to continuous hot percolation for 8 h using 450 ml of 
ethanol (75% V/V) as solvent. The ethanol extract was 
concentrated under vacuum and dried in a dessicator.  
 
 
Phytochemical screening 
 
The preliminary qualitative phytochemical tests of ethanolic pericarp 
extract   of   P.  granatum  were  analysed  and  the  methods  were  
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described by Harbourne (1984), Hebert et al. (1984), Basset et al. 
(1985) and Kokate (1990). The following phytoconstituents, namely, 
carbohydrates, glycosides, fixed oils and fats, protein and amino 
acids, saponins, tannins, phenolic compounds, phytosterols, 
terpenoids, alkaloids and flavonoids were screened. 
 
 
Antimicrobial screening 
 
Source of microbial strains 
 
Strains of human pathogenic microorganisms used in this study are 
as follows: three Gram-positive bacteria, Staphylococcus aureus 
(MTCC 96), Staphylococcus epidermidis (MTCC 435) and 
Streptococcus mutans (MTCC 890); sixteen Gram-negative  
bacteria, Escherichia coli (MTCC 739), Klebsiella pneumoniae 
(MTCC 432), Enterobacter aerogenes (MTCC 111), Proteus 
vulgaris (MTCC 742), Proteus mirabilis (MTCC 425), Salmonella 
typhi (MTCC 733), Salmonella paratyphi A (MTCC 735), Salmonella 
typhimurium (MTCC 98), Salmonella infantis (MTCC 1167), 
Salmonella enterica (MTCC 660), Salmonella brunei (MTCC 1168), 
Pseudomonas aeruginosa (MTCC 424), Burkholderia cepacia 
(MTCC 1617), Vibrio parahaemolyticus (MTCC 451), Haemophilus 
parahaemolyticus (MTCC 1776) and Yersinia enterocolitica (MTCC 
80); two fungus, Candida albicans (MTCC 183) and Cryptococcus 
neoformans (clinical isolate). The microorganisms were originally 
obtained from Microbial Type Culture Collection Centre (MTCC), 
Institute of Microbial Technology, Chandigarh, India. Cultures were 
maintained as respective agar slants in screw-capped bottles and 
were stored at 4°C. All cultures were checked for viability and purity 
by regular plating.   
 
 
MIC: Disc diffusion method 
 
The antimicrobial activities of the successive ethanolic extracts of 
pericarp were tested by disc diffusion method (Bauer-Kirby et al., 
1966). The culture plates were prepared by pouring 20 ml of sterile 
Hi-sensitivity (Himedia-M 486) agar medium. The depth of the 
medium was approximately 4 mm. Three to four similar colonies of 
pure cultures were inoculated with tryptone soy broth (Himedia-M 
323), further, it was incubated at 37°C for 2 to 8 h and inoculum 
size was adjusted to yield uniform suspension containing 10

5
 to 10

6
 

cells/ml (McFarland’s standard). The agar surface of the plates was 
swabbed in three directions, turning the plates at 60° between each 
swabbing. Confluent growth is desirable for accurate results. The 
sterile discs (6 mm-Himedia) were used for loading ethanolic 
pericarp crude extract. Five different concentrations were prepared 
(250, 500, 750, 1,000 and 1,250 µg) and loaded in appropriate 
discs. The impregnated discs were incubated at 37°C for an hour. 
The dried discs were placed over the surface of the swabbed 
medium with equal distance to avoid the overlapping of the zones 
of inhibition. Then discs were pressed gently on the surface of the 
medium. The plates were allowed to stand at refrigerator for 30 min 
(Pre-diffusion time). The plates were incubated at 37°C for 16 to 18 
h during which the activity was evidenced by the presence of zones 
of inhibition surrounding the discs. Each experiment was done in 
triplicate. A panel of antibiotics was used against each microbial 
strain and antibiotic that is sensitive with a particular organism is 
used as control. 
 
 
MIC: Broth dilution method 
 
Tube dilution method was used to determine the MIC of the extracts 
in Muller Hinton broth (Himedia-M 391) and Sabouraud Dextrose 
broth (Himedia-M 033) as specified by National Committee for 
Clinical Laboratory  Standard  (NCCLS,  1998).  A  total  of  10 ml of  
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Table 1. Phytochemical analysis (qualitative) of ethanolic 
pericarp extract of Punica granatum.   
 

S/N Name of the phytoconstituents Ethanolic extract 

1 Carbohydrates + 

2 Glycosides + 

3 Fixed oils and fats - 

4 Protein and amino acid + 

5 Saponins - 

6 Tannins  + 

7 Phenolic compounds + 

8 Phytosterols  + 

9 Terpenoids + 

10 Alkaloids - 

11 Flavonoids + 
 

+:  Present; -: Absent. 
 
 

 

each broth was dispensed into separate test tube and was sterilized 
at 121°C for 15 min and then allowed to cool. Two-fold serial 
dilutions of the extracts in the broth were made from the stock 
concentration of the extracts to obtain 8 to 4,096 µg/ml for ethanolic 
pericarp extracts. About 0.1 ml of the standardized inoculums of the 
microbes was inoculated into the different concentration of the 
extracts in the broth. The test tubes of the broth were incubated at 
37°C for 24 h and 30°C for 1 to 2 days for bacteria and fungi, 
respectively and were observed for turbidity. The lowest 
concentration (highest dilution) that showed no turbidity (growth) in 
the test tube was recorded as the MIC. 
 
 

Determination of activity index 
 

The activity index of the crude plant extract was calculated as; 
 

Activity Index (AI)  = 
Zone of inhibition of the extract 

Zone of inhibition obtained for standard antibiotic (drug) 
 
 

RESULTS 
 

The preliminary qualitative phytochemical tests of 
ethanolic pericarp extract of P. granatum are as shown in 
Table 1. The ethanolic extract showed the presence of 
carbohydrates, glycosides, protein and amino acids; 
tannins, phenolic compounds, phytosterols, terpenoids 
and flavonoids were identified, and saponins, alkaloids, 
fixed oils and fats were absent.  

The antimicrobial activity of the ethanolic pericarp 
extract at different concentrations was screened by the 
disc diffusion method and zones of inhibition were 
expressed in mean value. The data pertaining to the 
antimicrobial potential of ethanolic pericarp extract of P. 
granatum were presented in Table 2. The MIC was 
determined by the broth dilution method and the results 
were given in Table 3. 
 
 

DISCUSSION 
 

The   use  of  medicinal  plants  still  plays  a  vital  role  to  

 
 
 

 
establish the basic health requirements in developing 
countries. Nearly 80% of the world population relay on 
traditional medicine for primary health care, most of 
which involves the use of natural products (Sandhya et 
al., 2006). Based on this concept, plants continue to be a 
rich source of therapeutic agents. Many researchers 
made an extensive study on the biologically active 
principles of P. granatum and their potential results 
showed that this plant is ethno medically valuable 
(Shibumon and Beny, 2010). P. granatum pericarp 
extracts are currently used for treatment of respiratory 
diseases, gastro-intestinal disorders, and in the 
preparation of tinctures, cosmetics and other therapeutic 
formulae. Natural products have been evaluated as 
source of antimicrobial agents with efficacies against a 
variety of microorganisms. P. granatum has been used 
extensively as a traditional medicine in many countries 
for the treatment of dysentery, diarrhoea, helminthiasis, 
acidosis, haemorrhage and respiratory disorders (Ricci et 
al., 2006; Sánchez-Lamar et al., 2007). Recently, 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 (Davies, 1995; Service, 1995), antibiotics are 
sometimes associated with opposing effects such as 
hypersensitivity, immune-suppression and allergic 
reactions (Ahmed et al., 1998). Therefore, there is a need 
to develop alternative antimicrobial drugs for the 
treatment of infectious diseases (Berahou et al., 2007; 
Salomoa et al., 2008).In this study, crude ethanolic 
extract of the pericarp of P. granatum was evaluated for 
antimicrobial activity against 21 microorganisms. The 
result showed that the pericarp possesses some broad-
spectrum antimicrobial properties; contents of ethanolic 
extract are sufficient to inhibit the growth of more than 
95% of the tested microorganisms. The ethanolic extract 
of pericarp exhibits significant antibacterial activity when 
compared with antifungal activity. Another important 
result of this study was that the microorganisms which is 
responsible for diarrhoea and typhoid diseases (S. 
aureus, E. coli, S. typhi, S. paratyphi A, S. typhimurium, 
S. infantis, S. enterica, S. brunei, V. parahaemolyticus 
and Y. enterocolitica), wound infection (P. aeruginosa, V. 
parahaemolyticus, P. mirabilis, E. coli and S. aureus), 
respiratory disorders (K. pneumoniae, P. aeruginosa, S. 
aureus and H. parahaemolyticus) and skin infection (S. 
aureus, S. epidermidis and C. albicans) were inhibited 
considerably. The antimicrobial activity of pomegranate 
was previously studied. Indeed, it is reported that the 
bark, leaves, flowers and pericarp of pomegranate are 
widely used as phytotherapeutic agents in Brazil 
(Mathabe et al., 2005). The present investigation of 
antimicrobial activity of P. granatum pericarp is utmost 
comparably correlated with many research outcomes. 
Ahmed and Beg (2001) reported that alcohol extracts of 
pomegranate fruits showed antimicrobial activity where 
tested against S. aureus, E. coli, and Shigella 
dysenteriae.  Prashanth et  al. (2001) also reported metha- 
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Table 2. Antimicrobial activity of ethanolic pericarp extract of Punica granatum  
 

S/N 
Name of  the 
organism 

Zone of inhibition in mm  

µg/disc 
Mean ± SEM 

Standard antibiotic 
µg/disc 

Zone 
(mm) 

Activity 
index 
(AI) 250 500 750 1000 1250 

1 S. aureus 16 18 19 20 23 19.2 ± 1.15 Amoxycillin (30) 40 0.48 

2 S. epidermidis 23 24 24 24 28 24.6 ± 0.87 Cloxacillin (5) 27 0.91 

3 S. mutans 13 15 16 16 21 16.2 ± 1.31 Ciprofloxacin (5) 32 0.50 

4 E. coli 15 18 18 19 22 18.4 ± 1.12 Ciprofloxacin (5) 30 0.61 

5 K. pneumoniae 14 16 17 17 19 16.6 ± 0.81 Nalidixic acid (30) 29 0.57 

6 E. aerogenes 13 14 15 17 21 16.0 ± 1.41 Ciprofloxacin (5) 30 0.53 

7 Proteus mirabilis 15 15 17 19 21 17.4 ± 1.16 Lomefloxacin (10) 25 0.69 

8 Proteus vulgaris 15 16 17 18 21 17.4 ± 1.02 Co-trimoxazole (1.25/23.75) 26 0.66 

9 S. typhi 13 15 16 19 21 16.8 ± 1.42 Chloramphenicol (30) 29 0.57 

10 S. paratyphi A 15 17 19 20 23 18.8 ± 1.35 Chloramphenicol (30) 27 0.69 

11 S. typhimurium 15 16 18 21 23 18.6 ± 1.50 Chloramphenicol (30) 29 0.64 

12 S. infantis 13 13 15 18 18 15.4 ± 1.12 Chloramphenicol (30) 29 0.53 

13 S. enterica 15 18 21 24 28 21.2 ± 2.26 Chloramphenicol (30) 29 0.73 

14 S. brunei 13 15 17 19 23 17.4 ± 1.72 Chloramphenicol (30) 29 0.60 

15 P. aeruginosa 13 17 19 20 22 18.2 ± 1.52 Amikacin (10) 32 0.56 

16 B. cepacia 15 19 20 20 23 19.4 ± 1.28 Amikacin (10) 29 0.66 

17 V. parahaemolyticus 11 12 12 13 14 12.4 ± 0.50 Ciprofloxacin (5) 29 0.42 

18 H. parahaemolyticus 13 14 15 17 21 16.0 ± 1.41 Nalidixic acid (30) 26 0.61 

19 Y. enterocolitica 25 25 25 26 28 25.8 ± 0.58 Ciprofloxacin (5) 29 0.88 

20 C. albicans 12 14 15 18 21 16.0 ± 1.58 Nystatin (100) 24 0.66 

21 C. neoformans - - - - - - Ketoconazole (10) 35 0.00 
 

SEM: Standard error of mean. 
 
 
 

nolic extracts of P. granatum fruit rind to be active against 
all microorganisms tested in their study. These results 
are in accordance with the results obtained in the present 
study for bacteria wherein antibacterial activity was 
observed for all the bacterial cultures (19 bacteria) and C. 
albicans culture tested. Pomegranate fruit pericarp 
compound punicalagin is reported to have antimicrobial 
activity against S. aureus and P. aeruginosa (Burapadaja 
and Bunchoo, 1995). Jayaprakasha et al. (2006) 
extracted pomegranate pericarp with different polar 
solvents at room temperature, and water extracts were 
evaluated against both Gram-positive and Gram-negative 
bacteria. The acetone extract showed the highest 
antibacterial activity. Results obtained in our study, 
contrarily, ethanolic extract of P. granatum pericarp 
showed significant antibacterial activity against all 
bacteria. 

In vitro studies have revealed that extract of pome-
granate inhibited the growth of oral bacteria and Candida 
species (Pereira, 1998; Vasconcelos et al., 2003). 
Punicalagin isolated from the fruit peel of pomegranate 
was reported to have antimicrobial activity against C. 
albicans (Burapadaja and Buncho, 1995). Similar results 
also observed in this present study, the ethanolic extract 
of   P.   granatum  pericarp  inhibited  S.  mutants  and  C. 

albicans and these organisms are responsible for dental 
disorder and oral thrush. Brazilian researchers evaluated 
the synergistic effect of a P. granatum methanolic extract 
with five antibiotics on 30 clinical isolates of methicillin 
resistant S. aureus (MRSA) and methicillin sensitive S. 
aureus (MSSA) (Machado et al., 2002). Their results 
pointed out the evidence for the presence of antimicrobial 
compounds in the crude ethanolic extracts of these 
plants. These findings and the results obtained in our 
study clearly confirm the inhibitory activity of P. granatum 
pericarp ethanolic extract on S. aureus. In the overall 
assessment, the antimicrobial activity of ethanolic extract 
of P. granatum pericarp was associated with the 
presence of principal constituents (tannins, phenolic 
compounds, flavonoids, terpenoids, phytosterols and 
glycosides) in it. Current research seems to indicate that 
the most therapeutically beneficial pomegranate con-
stituents are ellagic acid ellagitannins (including 
punicalagins), punicic acid, flavonoids, anthocyanins, 
anthocyanins and estrogenic flavonols and flavones. In 
other hand, pericarp of pomegranate consist of phenolic 
punicalagins, gallic acid and other fatty acids, catechin, 
quercetin, rutin and other flavonols, flavones, flavonones 
and anthocyanins (Amakura et al., 2000; De Pascual-
Teresa  et  al.,  2000;   Artik,  1998;  Nawwar et al., 1994;  



478         J. Med. Plants Res. 
 
 
 

Table 3. MIC of ethanolic pericarp extract of P. granatum. 
 

S/N Name of  the organism 
Concentration of extracts (µg/ml) 

4096 2048 1024 512 256 128 64 32 16 8 Control MIC (µg/ml) 

 
Ethanolic pericarp extract 

            
2 S. epidermidis - - - - + + + + + + + 512 

3 S. mutans - - - + + + + + + + + 1024 

4 E. coli - - + + + + + + + + + 2048 

5 K. pneumoniae - - + + + + + + + + + 2048 

6 E. aerogenes - - + + + + + + + + + 2048 

7 P. mirabilis - - + + + + + + + + + 2048 

8 P. vulgaris - - + + + + + + + + + 2048 

9 S. typhi - - + + + + + + + + + 2048 

10 S. paratyphi A - - - + + + + + + + + 1024 

11 S. typhimurium - - - + + + + + + + + 1024 

12 S. infantis - - + + + + + + + + + 2048 

13 S. enterica - - - + + + + + + + + 1024 

14 S. brunei - - - + + + + + + + + 1024 

15 P. aeruginosa - - - + + + + + + + + 1024 

16 B. cepacia - - - + + + + + + + + 1024 

17 V. parahaemolyticus - - + + + + + + + + + 2048 

18 H. parahaemolyticus - - + + + + + + + + + 2048 

19 Y. enterocolitica - - - - + + + + + + + 512 

20 C. albicans - - + + + + + + + + + 2048 

21 C. neoformans + + + + + + + + + + + - 

 
 
 
Noda et al., 2002). An explosion of interest in the various 
therapeutic values of P. granatum over the last decade 
has led to numerous in vitro, animal and clinical trials. 
The results obtained in the study clearly stated broad-
spectrum antibacterial activity of P. granatum against 
Gram-positive, Gram-negative and fungal (C. albicans) 
strains. The antimicrobial activity of P. granatum pericarp 
extract might be associated with its antibiotic compounds 
or to the presence of metabolic products. Among the 
various microorganism tested, Salmonellae have been 
inhibited significantly by the ethanolic extract of P. 
granatum pericarp. On the other hand, the unknown 
minor components present have not been elucidated in 
terms of their broad-spectrum activity. The ethanolic 
extract of P. granatum pericarp effect on 19 bacterial and 
two fungal pathogens only have been tested in vitro; 
however, further studies are needed to ascertain the 
antimicrobial activity based on clinical trials. 
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