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Abstract  

The numerous side effects associated with the use of allopathic drugs have led to renewed level of interest in Ayurvedic 

medicines. Punica granatum L. is a fruit-bearing deciduous shrub, belonging to the family Lythraceae and is cultivated 

throughout Asia, Middle-East and the Mediterranean region. The shrub has been known to possess several medicinal and 

curative properties. The present investigation focuses on antimicrobial properties, phytochemical analysis and antioxidant 

potential of leaf extracts of Punica granatum L. The methanolic extract inhibited Staphylococcus aureus, Bacillus cereus, 

Salmonella typhi and Proteus mirabilis, whereas, the chloroform, ethyl acetate and aqueous extracts exhibited moderate 

inhibitory effects against the test bacteria. On the other hand, only methanolic extract demonstrated antifungal activity 

against Aspergillus niger, Aspergillus flavus, Trichophyton rubrum, Candida albicans and Cryptococcus sp. The 

phytochemical screening of the methanolic extract of the leaves revealed the presence of carbohydrates, reducing sugars, 

sterols, glycosides, phenolics, tannins, flavonoids, proteins and saponins, whereas, gums were not detected. Total antioxidant 

potential of the methanolic and aqueous extracts were found as 2.26 and 1.06 mg of ascorbic acid equivalent per ml of the 

extract, respectively. The results indicated that the methanolic extract of the leaves are pharmacologically more active than 

the other extracts.  
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Introduction 

For thousands of years, the practice of Ayurvedic medicine has 
alleviated illnesses and attributed overall positive health1. The 
Indian subcontinent has a rich flora of various plants used in 
traditional medical treatments2. These plants contain different 
bioactive ingredients used to cure diseases or relieve pain3. The 
medicinal properties of these plants could be based on the 
antioxidant, antimicrobial, antipyretic and/or analgesic effects of 
different phytochemicals present in them4. Recently, the side 
effects associated with the use of allopathic drugs have resulted 
in an increased demand for the phytopharmaceutical products of 
Ayurveda1.  
 

Punica granatum L., commonly known as pomegranate, is a 
fruit-bearing deciduous shrub or small tree, native to Asia and 
belongs to the family Lythraceae5. The leaves are shiny and 
about 7.6 cm long6. Different parts of the plant such as bark, 
leaves, immature fruits and fruit rind have medicinal 
significance7. P. granatum has been extensively used as a 
traditional medicine in many countries for the treatment of 
dysentery, diarrhea, helminthiasis, acidosis, hemorrhage and 
respiratory pathologies8. Additionally, this plant is reported to 
have excellent antibacterial, antifungal, antiprotozoal and 
antioxidant properties9-11. Numerous phytochemical constituents 
have been reported to be present in different parts of the 
pomegranate plant making it pharmacologically precious12.  

 
Therefore, the present study was undertaken with the objectives 
to assess the antimicrobial properties, phytochemical contents 
and antioxidant capacities of the leaf extracts of P. granatum L.   
 

Material and Methods 

Source of Plant Material: Leaves of pomegranate plant 
(Punica granatum L.) was obtained from the local vendors of 
K.R. Market, Bangalore, India.  
 

Preparation of Leaf Extracts: The leaves of the plant were 
carefully removed and thoroughly washed with distilled water to 
remove dust particles. They were dried in shade and finely 
powdered using an electric blender. Five grams of powdered 
material was subjected to cold extraction with chloroform, ethyl 
acetate, methanol and water separately. The extracts were 
centrifuged at 5000 rpm for 30 min at 4˚C and evaporated to 
dryness under controlled temperature (35-40˚C). Each residue 
was reconstituted with 25 ml of respective solvent. The extracts 
were stored in air tight containers under refrigeration. These 
extracts were used for antimicrobial assay, phytochemical 
analysis and antioxidant properties.   

 

Source of Microorganisms: The test bacterial pathogens 
included Staphylococcus aureus, Bacillus cereus, Escherichia 

coli, Proteus mirabilis and Salmonella typhi. The test fungal 
pathogens comprised of Aspergillus niger, Aspergillus flavus, 
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Trichophyton rubrum, Candida albicans and Cryptococcus sp. 

All the bacterial and fungal pathogens were clinical isolates 
obtained from the Department of Microbiology, Genohelix 
Biolabs, Bangalore. 

 
Assay of Antibacterial activity: Antibacterial activities of the 
extracts were studied by agar well diffusion method13. Test 
cultures of the bacterial pathogens were prepared by transferring 
a loop full of bacteria from nutrient agar slants into Mueller 
Hinton broth and incubated at 37˚C. Lawn cultures of the test 
pathogens were prepared by swabbing sterile Mueller Hinton 
agar plates with 24 hrs old bacterial broth. Wells were punched 
with a sterile cork borer (6 mm internal diameter) and 35 µl of 
the extract was added to each well. Controls were maintained 
with respective solvents. Ampicillin and streptomycin (50 
mg/ml) were used as standard antibiotics for gram positive and 
gram negative bacteria, respectively. Following incubation at 
37˚C for 24 hrs, diameters of the inhibitory zones were 
measured to the nearest millimeter.  

 

Assay of Antifungal activity: Antifungal activities of the 
extracts were studied by agar well diffusion method. 
Suspensions of fungal pathogens were prepared by transferring 
a loop full of fungi from Sabouraud dextrose agar slants into 
Sabouraud dextrose broth. Lawn cultures of the test pathogens 
were prepared by swabbing sterile Sabouraud dextrose agar 
plates with the fungal suspensions. Wells were punched with a 
sterile cork borer (6 mm internal diameter) and 35 µl of the 
extract was added to each well. Controls were maintained with 
respective solvents. Fluconazole (20 mg/ml) was used as the 
standard antifungal.  Following incubation at 27˚C for 48 hrs, 
diameters of the inhibitory zones were measured to the nearest 
millimeter.  

 

Phytochemical Assessment of the Leaf Extract: Qualitative 
screening for the presence of various phytochemical compounds 
was performed using the methanolic extract. Presence of 
carbohydrates and reducing sugars was determined by Molish’s 
test, Benedict’s test and Fehling’s test14. Presence of glycosides 
was detected by Borntrager’s test15. Alkaloids in the extracts 
were evaluated by Mayer’s test. The presence of phytosterols 
was indicated by Salkowski’s test. Deoxy sugars were detected 
by Killer Kiliani’s test. The saponins were analyzed by Froth’s 
test16. The occurrence of phenolic compounds and tannins were 
confirmed by ferric chloride test and gelatin test, respectively17. 
The presence of flavonoids was investigated by lead acetate test. 
The occurrence of amino acids in the extract was assessed by 
Ninhydrin’s test18 while the possibility of gums was studied by 
conducting borax test.  

 
Determination of Total Antioxidant Capacity: The total 
antioxidant capacities of the aqueous and methanolic extracts 
were determined by the phosphomolybdenum assay19, based on 

the reduction of Mo (VI) to Mo (V) by the extract and 
subsequent formation of a green phosphate-Mo (V) complex in 
acidic condition. 0.1 ml of each extract was combined with 1 ml 
of reagent solution (0.6 M sulphuric acid, 28 mM sodium 
phosphate and 4 mM ammonium molybdate). The reaction 
mixture was incubated at 95ºC for 90 min. After cooling to 
room temperature, the absorbance of the solution was measured 
at 695 nm using a UV-visible spectrophotometer (Sanyo 
Gallenkamp, Germany). 0.1 ml methanol was used as the blank.  
The total antioxidant capacity was expressed as the number of 
gram equivalents of ascorbic acid per ml of the extract.  

 

Results and Discussion 

Medicinal plants have always been the sources of biologically 
active compounds used for the treatment of various infectious 
diseases20, 21.  P. granatum L. is widely grown in many tropical 
and subtropical countries22. For centuries, this plant has been 
used in traditional medicine in Middle East, Asia and Africa for 
the treatment of various diseases23.  

 
Antibacterial activity of Leaf Extracts: Chloroform, ethyl 
acetate, methanolic and aqueous extracts of the leaves of P. 

granatum L. were tested against several gram positive and gram 
negative bacterial pathogens. The chloroform and ethyl acetate 
extracts exhibited maximum inhibition against S. aureus (10 ± 
0.05 mm and 16 ± 0.20 mm, respectively). The methanolic 
extract was found to exhibit better inhibition against the gram 
positive bacteria than the gram negative ones, with the highest 
inhibitory zone against B. cereus (30 ± 0.32 mm). The 
significant results of the antibacterial activities of the leaf 
extracts have been clearly presented in table 1. In a previous 
study, pomegranate extract at a higher concentration (1%, v/v) 
was found to completely inhibit the growth of Staphylococcus 

aureus FRI 722 and subsequent enterotoxin production24.  The 
effectiveness of the pericarp extract of P. granatum against 
bovine strains of S. aureus has been reported earlier25. The ethyl 
acetate extract revealed a zone of 16 ± 0.20 mm in the present 
study, whereas, the highest activities were previously found in 
the ethyl acetate fraction when tested against different S. aureus 
strains26. The peel ethanol extract of pomegranate has also been 
found to inhibit different species of Salmonella including S. 

typhi ATCC 19943, S. paratyphi A, S. enteritidis and S. 

typhimurium with inhibitory zones ranging between 9.6 ± 0.5 
mm to 18.6 ± 1.1 mm8.  
 
On the other hand, the aqueous leaf extract was moderately 
effective against B. cereus and E. coli. Mathabe et al.27 reported 
that methanol, ethanol, acetone and water extracts obtained from 
pomegranate were active and effective against the tested 
microorganisms (S. aureus, E. coli, S. typhi, Vibrio cholerae, 

Shigella dysenteriae, S. sonnei, S. flexneri, S. boydii), showing 
inhibition zones between 12-31 mm.  
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Table-1 

In vitro antibacterial activities of the leaf extracts of Punica 

granatum L. showing diameters of the inhibitory zones      

(in mm) 

Bacterial 

pathogens 

E1 E2 E3 E4 Antibio

tic 

S. aureus 10 ± 
0.05* 

16 ± 
0.20 

28 ± 
0.24 

- 42 ± 
0.12a 

B. cereus 9 ± 
0.05 

- 30 ± 
0.32 

10 ± 
0.00 

- 

E. coli - - 13 ± 
0.10 

8 ± 
0.05 

25 ± 
0.15s 

P. mirabilis - - 15± 
0.14 

- - 

S. typhi 8 ± 
0.05 

7 ± 
0.05 

14 ± 
0.18 

- 20 ± 
0.21s 

Keys: E1=chloroform extract; E2=ethyl acetate extract; E3= 
methanolic extract; E4=aqueous extract; *=mean of triplicate; ± 
standard deviation; aampicillin; sstreptomycin; -=no zone 

 

Antifungal activity of Leaf Extracts: The results of antifungal 
study revealed that only the methanolic extract of pomegranate 

leaves effectively inhibited the phytopathogenic molds and the 
dermatophytes. The activity of methanolic extract against A. 

niger has been reported earlier to be between 8.0 and 23 mm9. 
The highest zone was obtained against C. albicans (17 ± 0.22 
mm). A very similar result was observed in a study which 
reported the antifungal activity of methanolic leaf extract 
against C. albicans with a zone diameter of 15 mm28. The 
significant results of the antifungal activities of the leaf extracts 
have been presented in table 2. Another study reported the 
antifungal activity of gallagic acid and punicalagin, isolated 
from pomegranate peel extract, against Cryptococcus 

neoformans with IC50 values lower than 15 µg/ml29. 
 

Table-2 

In vitro antifungal activities of the leaf extracts of Punica 

granatum L. showing diameters of the inhibitory zones       

(in mm) 

Fungal 

pathogens 

E1 E2 E3 E4 Fluconazole 

A. niger - - 10 ± 
0.05*  

- 14 ± 0.34 

A. flavus - - 12 ± 0.14 - 23 ± 0.26 

T. rubrum - - 15 ± 0.07 - 22 ± 0.38 

C. albicans - - 17 ± 0.22 - 21 ± 0.23 

Cryptococcus sp - - 14 ± 0.08 - 22 ± 0.13 

Keys: E1=chloroform extract; E2=ethyl acetate extract; E3= 
methanolic extract; E4=aqueous extract; *=mean of triplicate; ±  
standard deviation; -=no zone 

 
Phytochemical assessment of Leaf Extract: In general, plants 
produce phytoalexins as a defensive tool in response to 

microbial invasion30. In this context, detailed research on the 
phytochemistry and pharmacology of traditionally valued plant 
products is essential as this may lead to the discovery of new 
medicine of therapeutic importance.  Different phytochemical 
tests were conducted with the methanolic extract of the leaves of 
pomegranate since better antimicrobial properties have been 
found to be associated with the methanolic extract. Our study 
revealed the presence of carbohydrates, reducing sugars, deoxy 
sugars, sterols, glycosides, phenolic compounds, tannins, 

saponins and flavonoids, as outlined in table 3. Similar findings 
have been reported by other workers31,32. The antimicrobial 
action of the methanolic extract of the leaves of this plant may 
be attributed to the presence of numerous bioactive compounds 
in them. A recent work on the phytochemical analysis has 
reported the presence of tannins (punicalin and punicafolin), 
flavonoids, glycosides, including luteolin and apgenin in the 
leaves of pomegranate7. The occurrence of gallotannins in the 
leaves has also been reported. According to a previous report 
the antibacterial activity of pomegranate is due to the presence 
of tannins such as ellagitannins and flavonoids33. Tannins have 
been reported to prevent the microbial growth by precipitating 
microbial proteins34. Secondary metabolites like flavonoids are 
synthesized by plants in response to microbial infection35. The 
growth of many molds, yeasts, bacteria and viruses are inhibited 
by tannins. On the contrary, amino acids and gums were not 
detected in the methanolic extract in our study.  
 

Table-3 

Analysis of phytochemical contents of the methanolic extract 

of Punica granatum L. leaves 

Phytochemical Tests Compounds Detected E1 

Molish’s test Carbohydrates + 

Benedict’s test Reducing sugar + 

Fehling’s test Reducing sugar + 

Mayer’s test Alkaloids - 

Salkowski’s test Sterols + 

Killer Kiliani’s test Deoxy sugars + 

Borntrager’s test Glycosides + 

Froth’s test Saponins + 

Ferric chloride test Phenolic compounds + 

Gelatin test Tannins + 

Lead acetate test Flavonoids + 

Ninhydrin’s test Amino acids - 

Borax test Gums - 

Keys: E1=methanolic extract of the leaves; +=positive; -= 
negative 
 
Total Antioxidant Capacities of the Leaf Extracts: The term 
antioxidant denotes a compound which can delay or inhibit the 
oxidation of biomolecules by inhibiting the initiation or 
propagation of oxidative chain reactions and thus prevents 
damage done to the body’s cell by oxygen, i.e. reactive oxygen 
species (ROS). Researches on antioxidants reveal that many 
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phytonutrients, particularly phenolic compounds, may protect 
the human body against damage caused by ROS. Regular 
consumption of fresh fruits and vegetables has been reported to 
have potential health benefits due to the presence of a wide 
variety of antioxidant phenolic compounds in them36. 
Antioxidant (mainly phenolic) compounds from plant extracts 
can act by either free radical scavenging, singlet oxygen 
quenching, chelating of transitional metal such as iron, as well 
as reducing agents and activator of antioxidative defence 
enzyme systems to suppress radical damage in biological 
system37. Apart from promoting good health, antioxidants have 
been widely used in food industry to increase the shelf life of 
foods. Synthetic antioxidants such as butylated hydroxy toluene 
(BHT) and butylated hydroxy anisole (BHA) are widespread 
food additives used to prevent deterioration; however their use 
is increasingly restricted due to their potential health risks and 
toxicity. Moreover, there is a growing awareness among 
consumers regarding the safety of food additives38. Therefore, 
different plant extracts are being investigated as source of safe, 
cheap and effective antioxidants. In the present study, the total 
antioxidant potential of the methanolic and aqueous leaf extracts 
was found as 2.26 and 1.06 mg ascorbic acid equivalent per ml 
of the extract, respectively. Antioxidant study conducted 
previously on P. granatum suggests a high value (96%) of 
antiradical activity in 50 µg/ml methanolic extract. Furthermore, 
in the same study, the total flavonoids and the total phenolic 
content of the leaf methanolic extract of P. granatum were 
evaluated as 54.360 mg rutin equivalent/g extract and 242.26 
mg tannic acid equivalent/g extract, respectively11.  
 

Conclusion 

Among the various solvents used in this study, the methanolic 
extract of Punica granatum leaves has been found to possess 
good antibacterial and antifungal properties against some 
bacterial pathogens and dermatophytic yeasts, respectively. The 
extract is also rich in various phytochemical components. 
Furthermore, due to the presence of good antioxidant potential 
in this plant it is suggested that pomegranate may be included in 
the diet for a healthy lifestyle.   
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