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Abstract 
 

Background and Objective: Natural plants have been evaluated as sources of 

antimicrobial agents against wide range of microorganisms. The aim of this study is 

to investigate antibacterial potency of pomegranate peels, seed and whole fruit 

extracts against these Gram positive bacteria (Staphylococcus aureus, 
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Streptococcus pneumonia, and Bacillus sp), and Gram negative bacteria 

(Escherichia coli, Klebsiella sp, Shigella sp, and Pseudomonas sp). 

 
 
Methods: The fresh fruits extracts (peels, seeds and whole fruit) were separately 

prepared with methanol and distil water (D.W) by standard procedure. The samples 

were stored in refrigerator at 4°C until use. The bacterial samples were taken from 

scientific research center in Koya-Erbil-Kurdistan region-Iraq. The antibacterial 

activity of different pomegranate extracts was determined by using disc diffusion 

method. 

 

 

Results: The results of present study showed that different pomegranate extracts 

with methanol and water have effect on the bacterial growth. The study demonstrated 

that there was more significant effect on growth of gram positive bacteria 

(Staphylococcus aureus, Bacillus sp and Streptococcus pneumonia) than gram 

negative bacteria (Escherichia coli, Klebsiella sp, Shigella sp, and Pseudomonas sp) 

based on the inhibition zone diameter.  

 
 
Conclusion: This study indicates that different pomegranate extracts peels, seed 

and whole fruit may serve as natural alternatives due to their potential chemical 

agents against variety of bacterial infections. Performing more studies require to 

isolate the active antibacterial agents in pomegranate and know their mechanisms of 

action so that they could use in therapeutic purposes. 

 
 

Key words: Punica granatum, Gram positive bacteria, Gram negative bacteria, 

Pomegranate Peel, Seed, Whole fruits. 
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 پٕخخە
 

 ببکگزأەَذ ٔ ئبيبَج:
سزٔشخیەکبٌ ٔەک سەرچب ٔەیەکی دژە حە ٌ خە يڵێُزأٌ دژی ژيبرەیەکی سۆر نە يیکزۆبەکبٌ.نە رٔٔەکە 

ئێسخبدا ْەَبر رٔەکێکی دەريبَیە بە ْۆی چبالکی بەْیشی دژی بەکخزیبکبٌ.ئبيبَجی ئەو حٕێژیُۀە  
ك ٔ حٕێکڵی سپی نێکۆنیُۀەیە نەکبریگەری پێکٓبحە کبَی حٕێکڵ ٔدەَک ٔ ْەئٕ بەشەکبَی ْەَبر)حٕێکڵ ٔدەَ

 Staphylococcus aureus, Streptococcus)گزاو َبٔۀەی ْەَبر( دژی بەکخزیبگزاو  َێگەحیف
pneumonia, and Bacillus sp (پۆسەحیف .(Escherichia coli, Klebsiella sp, Shigella sp, and 

Pseudomonas sp)   
 رێگبکبَی کبرکزدٌ:

دەَک ْەئٕ يیٕەکە( بە جیب ئبيبدەکزاٌ نە گەڵ يیسبَۆل ٔئبٔ بەرێگبی پێکٓبحە کبَی يیٕەی ْەَبر )حٕێکڵ ٔ 
پهەی سیهیشی دا پبرێشراٌ حب کبحی بەکبرْێُبٌ. ًََٕەکبَی ٤سخبَذەرد.پێکٓبحە ئبيبدەکزأەکبٌ  نەسەالجە نە 

ە بەکخزیب ٔەرگیزاٌ نە سەَخەری حٕێژیُۀەنە شبری کۆیە. کبریگەری پێکٓبحە جیبٔاسەکبَی ْەَبر دژی ب
کخزیبکبٌ دیبری کزاٌ بە ریگبی دێسک دیڤیٕژٌ نە رێگەی پێٕاَی حیزەی سۆَە رَٔٔەکە)سۆَەرَٔٔەکەئە ٔە 

 پیشبٌ دەداث بەکخزیب گەشەی َەکزدٔٔە( بە دۀری دێسکەکبَذا.
 ئە َجبو:

نە سەر ئە َجبيی حٕێژیُۀەکە پیشبَی دا پێکٓبحە جیبٔاسەکبَی ْە َبر نە گەڵ يیسبَۆل ٔئبٔ کبریگەریبٌ ْەیە 
گەشەی بە کخزیبکبٌ. حٕێژیُۀەکە دەری خسج پێکٓبحەکبَی ْەَبر کبریگەریبٌ  نە سە ربەکخزیب  گزاو 

 پۆسەحیفەکبٌ  سیبحزە بەبەرأرد نە گەڵ  بەکخزیب گزاو َێگەحیفە کبٌ.   
 دەرئەَجبو:

شخی بە کبر بٓێُزێٍ  حٕێژیەَۀەکە ئۀە پیشبٌ دەداث پێکٓبحە جیبٔاسەکبَی ْەَبر دەکزێ ٔەک  دەريبَی  سزٔ
دژی َە خۆشیە يیکزۆبیەکبٌ  بە ْۆی  بَٕٔی يبدەی کیًیبی بە ْێش نە پێکٓبحەکبَیذا دا.راسپبردەکبَی 
حٕێژیُۀەکە ئە َجبو داَی حٕێژیُۀەی سیبحزە بۆجیبکزدَۀۀ ساَیُی يیکبَیشيی  يبددە دژە بەکخزیبکبَی َبٔ 

 دەريبٌ بە کبربٓێُزێٍ. پێکٓبحە جیبٔاسەکبَی ْەَبر بۆئۀەی نە بٕاری
 
 

 انخالطت
 انخهفٍت ٔانٓذف:

كًظبدر نعٕايم يضبدة نهًٍكزٔببث ضذ يجًٕعت ٔاسعت يٍ انكبئُبث انذلٍمت.   حى حمٍٍى انُببحبث انطبٍعٍت يؤخزا 
انُشبط انًضبد نهًٍكزٔببث. انٓذف يٍ ْذِ انذراست ْٕ  بسببٔلذ بزس انزيبٌ )بٍَٕكب غزاَبحٕو( كًظُع عالجً 

ْذِ يجًٕعت يٍ   ذًضبدة نهجزارٍى  لشٕر انزيبٌ ٔانبذٔر ٔيمخطفبث انفبكٓت انكبيهت ضانفبعهٍت اناست در
يجًٕعت يٍ  انبكخٍزٌب انًٕجبت نهغزاو )انًكٕراث انعُمٕدٌت انذْبٍت، ٔانبكخزٌب انعمذٌت، ٔبكخٍزٌب ببسٍهٕص سب(، ٔ

 شٍغٍال، بسٍٕدٔيَٕبص ص(.انبكخٍزٌب انسبنبت نهجزاو )إشٍزٌشٍب كٕنً، كهٍبسٍال، 
 : طزائك انعًم

 انًمطز ٔانًبء انًٍزبَٕل يع يُفظم بشكم( كبيهت ٔرًزة بذٔر لشٕر،) انطبسجت انفبكٓت يسخخهظبث ححضٍز حى
(D.W )أخذث. االسخخذاو حخى يئٌٕت درجبث 4 عُذ انزالجت فً انعٍُبث حخشٌٍ حى. انًعٍبري اإلجزاء بٕاسطت 
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 انًضبد انُشبط ححذٌذ حى. انعزاق - كٕردسخبٌ إلهٍى -أربٍم-كٌٕب فً انعهًٍت انبحٕد يزكش يٍ انبكخٍزٌت انعٍُبث
 .االلزاص َشز طزٌمت ببسخخذاو انًخخهفت انزيبٌ نًسخخهظبث نهبكخٍزٌب

 :انُخبئج
. انبكخٍزٌب ًَٕ عهى حأرٍز نٓب ٔانًبء انًٍزبَٕل يع انًخخهفت انزيبٌ يمخطفبث أٌ انحبنٍت انذراست َخبئج أظٓزث 

 ٔ أٔرٌٕص سخبفٍهٕكٕكٕص بكخزٌب) نهجزاو انًٕجبت انبكخٍزٌب ًَٕ عهى أكبز يعُٕي حأرٍز ٔجٕد انذراست ٔأظٓزث
 ٔ سب كهٍبسٍال ٔ كٕنً إشٍزٌشٍب) نهجزاو انسبنبت انبكخٍزٌب يٍ( بٍُٕيٍَٕب سخزٌبخٕكٕكٕص ٔ سب ببسٍهٕص

 .انخزبٍظ يُطمت لطز أسبص عهى( سب بسٍٕدٔيَٕبص ٔ سب شٍغٍال
 

 :االسخُخبجبث
ٔيسخخهض  ٔيسخخهض انفبكٓت يٍ يسخخهض  انبذٔر انًخخهفت انزيبٌ يسخخهظبث أٌ إنى انذراست ْذِ حشٍز 

 يٍ يخُٕعت يجًٕعت ضذ فعبنت كًٍٍبئٍت عٕايم بسبب يبححخٌّٕ يٍ طبٍعٍت بذائم حكٌٕ أٌ ًٌكٍ انزًزةانكبيهت,
 ٔيعزفت انزيبٌ فً انُشطت نهبكخٍزٌب انًضبدة انعٕايم نعشل انذراسبث يٍ انًشٌذ حخطهب إجزاء .انبكخٍزٌت االنخٓبببث

 .عالجٍت أالغزاع  اسخخذايٓب ًٌكٍ بحٍذ عًهٓب آنٍبث
 
 
 
 

1. Introduction 
 
Higher and aromatics plants have traditionally been used in folk therapy, showing 

inhibition against bacteria and fungi (Bupesh et al., 2007). The antimicrobial 

properties of plants have been investigated by a number of studies worldwide and 

many of them have been used as therapeutic agents. Many investigations have 

demonstrated the antimicrobial activity of the components of some higher plants that 

which appears to have the same effects of antibiotics (Hamad et al., 2017). 
Medicinal plants are always a good source to find new treatment for human health 

problems. Recently, a wide range of these plants have been screened for 

antimicrobial property. Punica granatum, commonly known as pomegranate, has 

been highlighted in some studies as they have that property (Sadeghian et al., 2011). 

Certain natural products of plant origin were evaluated as a source of antimicrobial 

agents against a variety of phytopathogenic fungi (Mohamad and Khalil, 2014).  

 

Pomegranate (P.granatum Linn) is one of the oldest known fruits. This fruit is 

mentioned in the Bible and Quran and is often associated with fertility. According to 

Qur’an, the fruits like grapes, date, fig, olive and pomegranate are gifts and heavenly 

fruits of God (Bharani and Namasivayam, 2016).The chemical analysis of different 
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parts of pomegranate has been studied by many researchers, they found fruit and 

peel of pomegranate were rich source of polyphenolic compounds. Pomegranate 

polyphenols include flavonoids (flavonols, flavanols and anthocyanins), condensed 

tannins (proanthocyanidins), hydrolysable tannins (ellagitannins and gallotannins). 

Hydrolyzable tannins (HTs) are found in the peels membranes, and piths of the fruit 

HTs are predominant polyphenols (Hama et al., 2014).  

 

P.granatum described as nature’s power fruit, has been widely used by traditional 

remedy in America, Asia, Africa and Europe for the different treatment types of 

diseases. The fruits of Pgranatum have been used to cure acidosis, dysentery, 

diarrhea, helminthiasis, hemorrhage, respiratory pathologies, and act as antiviral 

activity (Bupesh et al .,2007). In addition, several studies showed the role of different 

pomegranate extracts in prevention of cancer, cardiovascular disease, diabetes, 

dental conditions, bacterial infections, male infertility, Alzheimer’s disease, arthritis, 

and obesity (Albarri et al., 2017)  

 Pomegranate is reported in many studies that have antimicrobial activity against a 

wide range of microorganisms including, Gram positive and Gram-negative bacteria 

(Hama et al., 2014). 

 

 

 

Over the years, there have been many studies undertaken in various areas of the 

world on the bactericidal effects of pomegranates on a number of highly pathogenic 

and drug-resistant strains (Howell and D'Souza, 2013). The flower, seed oil, seed 

extract, and peel extract of pomegranate have a potent antioxidant activity (Singh et 

al., 2002). Furthermore, the water and methanol extracts of pomegranate peel 

possesses antimicrobial activity against microorganisms, such as Bacillus subtilis, 

Staphylococcus aureus,Yersinia enterocolitica, and Listeria monocytogenes 

(Nuamsetti et al., 2012). However, few studies have stated antibacterial activity of 

pomegranate peels, seeds and whole fruits. The aim of this study is to investigate 

antibacterial impact of methanol and aqueous extracts of pomegranate peels, seed 

and whole fruit against a range of different bacteria such as Staphylococcus aureus, 
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Streptococcus pneumonia, Bacillus sp, Escherichia coli, Klebsiella sp, Shigella sp, 

and  Pseudomonas sp by disk diffusion method. 

 

2. Materials and Methods 

2.1. Preparation of Pomegranate powder 

The fresh fruits (peels, seeds and whole fruit) were separated manually and rinsed 

with distilled water (D.W). The collected peels, seeds, and whole fruits separately 

were dried in oven at 50 °C for 48 hours and grounded into fine powder using an 

electric blender. 

 

 

2.2. Preparation of Pomegranate extracts 

A. Methanol extract: The powder (10 g) of peels, seeds, and whole fruits were 

separately placed in beaker and extracted with 100 ml of 99% methanol at room 

temperature for 24hours.The clear extracts were filtered and sterilized. The samples 

were stored in refrigerator at 4°C until use. 

B. Aqueous extract: The powder (10 g) of peels, seeds, and whole fruits were 

separately placed in beaker and extracted with 100 ml of D.W at room temperature 

for 24hours.The clear extracts were filtered and sterilized. The samples were stored 

in refrigerator at 4°C until use. 

 

2.3. Bacteria and cultures 
The test microorganisms (Staphylococcus aureus, Streptococcus pneumonia, 

Bacillus sp, Klebsiella sp, Eschericia coli, Shigella sp, and Pseudomonas sp) were 

taken from Scientific Research Center in Koya- Erbil-Kurdistan Region-Iraq. The 

tested bacteria were sub-cultured and incubated at 37 ºC for 24 Hours. The 

organisms were inoculated on Muller Hinton Agar. Sterile paper disks (5 mm 

diameter) were soaked with (20 μg /ml) of peels, seeds and whole fruits extracts 

separately. Then the discs were placed on the surface of inoculated agar plates of 

microorganisms and incubated at 37 ºC for 24 hours (Sadeghian et al., 2011) 
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2.4. Determination of antibacterial activity 

The antimicrobial activity of pomegranate extracts were determined by using disc 

diffusion method. The antibacterial activity was evaluated by measuring the diameter 

of inhibition zone (DIZ) around disc of pomegranate extract (Dahham et al.,2011).  

 

2.5. Statistical analysis  

All tests were performed in triplicate. The results were expressed as mean and 

standard deviation. Statistical significance was calculated by ANOVA test (LSD). The 

mean difference were considered significant at  the 0.05 level (Nuamsetti et al., 

2012). 
 

3. Results 

The results for methanolic pomegranate extracts on tested bacterial cultures have 

shown some variation based on diameter of inhibition zone (DIZ) values as showed 

in table1. The diameter of inhibition zone (DIZ) mean values of methanolic extracts 

for Staphylococcus aureus was between 5.9mm and 20.1 mm. The maximum 

inhibitory effect was recorded by peel extract with mean value of 20.1 mm DIZ mean 

value which was more than the mean value of control ciprofloxacin (CIP) with 14.9 

mm. The lowest activity is shown by seed extract with a DIZ mean value 5.9 mm. The 

DIZ mean values of extracts for Bacillus sp were between 4.1mm and 19mm. The 

maximum inhibitory effect was recorded by peel extract. However, the seed extract, 

whole fruit extract and CIP had less inhibitory effect.  

For Streptococcus pneumonia, the DIZ mean values were between 10.1mm and 15 

mm for the peel and whole fruit extracts. However, the seed extract was not affected 

on S.pneumonia. The DIZ mean values of different extracts for Klebsiella were 

between 9.9mm and 14mm, the maximum inhibitory effect was noted by peel extract. 

However, the seed extract and CIP presented less inhibitory effect. For Shigella, the 

DIZ mean values of extracts were between 7.4mm and 20.1mm. The whole fruit 

methanolic extract was more active than peel, ciprofloxacin and seed respectively.  

 

The DIZ mean values of different extracts for Eschericia coli were between 7.4mm 

and 15mm. The maximum antibacterial effect was reported by peel extract against 

E.coli. While the methanolic seed and whole fruit extract were less active. The DIZ 
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mean values of different extracts for Pseudomonas sp were between 10mm and 

18mm. The maximum inhibitory effect for Pseudomonas sp was noted by peel extract 

with a DIZ mean value of 18 mm. However, the seed extract showed minimum 

antibacterial activity and DIZ mean value was 10 mm. The current study for methanol 

pomegranate extracts, showed the highest antibacterial activity by peel with DIZ 

mean value 20.1 mm against S. aureus. While, the lowest effect was observed on 

Bacillus sp by seed with a DIZ mean value of 4.1 mm. 

 

The results of this study for aqueous pomegranate extracts, showed some variation 

based on diameter of inhibition zone (DIZ) mean values as shown in table2. High 

antibacterial effect was recorded by peel on S.aureus with a 13mm DIZ mean value, 

and minimum effect was noted for Pseudomonas sp with a 10.2 mm DIZ mean value. 

The seed extract of Pomegranate with 7.8mm DIZ mean value was recorded the 

highest influence on Klebsiella, and the lowest effect showed on Bacillus sp with 

2mm DIZ mean value. The seed extract was not affected on S.pneumonia. Whole 

fruit was more active than seed, but less than peel. Whole fruit was recorded the 

highest antibacterial activity with 9.7 mm DIZ mean value on both E.coli and 

Pseudomonas sp, and the lowest activity was observed with a DIZ mean value of 

4mm on Kliebsella sp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diameter of inhibition zone in mm(DIZ)  
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Table (1). Effect of different methanol pomegranate extracts on the bacterial 
growth, expressed as mean ± standard deviation. 

 
 
Means and standard deviation for n = 3. For each bacterium, the experimental values 
within each row that have significantly different (p < 0.05) according to ANOVA test 
(LSD). * Mean difference is significant at the 0.05 level. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table (2). Effect of different aqueous pomegranate extracts on the bacterial 

growth, expressed as mean ± standard deviation. 

 
Ciprofloxaci

n 20 μg 
 

 
 

Whole fruit 
(20μg/ml) 

 

 
Seed 

(20μg/ml) 
 

 
 

Peel 
(20 μg /ml) 

 

Name of 
Bacteria 

14.9±0.3 * 13±0.14 * 5.9±0.15 * 20.1±0.26  *  
Staphylococcus 

aureus 

11.1±0.32 * 12 .4±0.45 * 4.1±0.17 * 19±0.14 * Bacillus sp 

19.8±0.26 * 10.1±0.26 * 0.00 15±0.5 * 
Streptococcus 

pneumonia 

12.9±0.15 * 12.9±0.15 * 9.9±0.35 * 14±0.3 *  Klebsiella  sp  

14.1±0.15  * 20.1±0.2 * 7.4±0.45 * 15 ±0.15 * Shigella sp  

20±0.15 * 13±0.11 * 7.4±0.45 * 15±0.15 * Escherichia coli 

19.7±0.62 * 12.2±0.25 * 10±0.15 * 18±0.2 * Pseudomonas sp  
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                                       Diameter of inhibition zone in mm(DIZ) 

 
Ciprofloxacin 

20 μg 
 

 
 

Whole 
fruit 
(20μg/ml) 

 

 
 
 

Seed 
(20μg/ml) 

 
 
 

 
Peel 

(20 μg 
/ml) 

 

Name of 
Bacteria 

15±0.2 * 5.9±0.25 * 4±0.2 * 13±0.2 * 
Staphylococcus 

aureus 

11±0.3 * 8±0.15 * 2±0.2 * 12±0.25 * Bacillus  sp 

20±0.3 * 8±0.15 * 0.0 11±0.25 * 
Streptococcus 

pneumonia 

13±0.2 * 4±0.2 * 7.8±0.17 * 11.93±0.3 * Klebsiella sp   

13.4±0.5 * 9.3±0.4 * 
4.86±0.15 

* 
11.93±0.3 * Shigella  sp  

19.5±0.5 * 9.7±0.36 * 4.8±0.15 * 11.4±0.4 * Escherichia coli 

19.3±0.6 * 9.7±0.36 * 4.8±0.15 * 10.2±0.2 * 
Pseudomonas   

sp 

 
Means and standard deviation for n = 3. For each bacterium, the experimental values 
within each row that have significantly different (p < 0.05) according to ANOVA test 
(LSD). * Mean difference is significant at the 0.05 level. 
 
 

 

4. Discussion 
  

The change in the inhibition zone of bacterial growth around pomegranate extract 

discs are given in tables (1 and 2). There were significant variations in the 

antibacterial activities (Diameter of Inhibition Zone mean values) of methanol and 

aqueous extracts. Results of present study indicated that methanol and aqueous 

pomegranate extracts have influence on the growth of bacteria S.aureus, Bacillus sp, 

S.pneumonia, E.coli, Klebsiella sp, Shigella sp, and Pseudomonas sp. The current 

study is agreed with previous study conducted by Duman et al., 2009 who showed 
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that methanol, ethanol, and water extracts obtained from pomegranate were active 

and effective against the tested microorganisms S. aureus, E. coli, Salmonella typhi, 

Vibrio cholera, S. dysenteriae, and S. sonnei. This study has shown that the 

antimicrobial activity of pomegranate extracts have more effect on the growth of gram 

positive bacteria (S.aureus, Bacillus sp, and S. pneumonia) than gram negative 

bacteria (E.coli, Klebsiella sp, Shigella sp and Pseudomonas sp). This is may be due 

to the different structures of the cell walls of Gram-positive and Gram-negative 

(Hamad et al., 2017).  

 

From the present results we observed that methanol peel extracts of pomegranate 

have high antibacterial activity against S.aureus and E.coli. It has been reported that 

methanol extract of pomegranate peels is a potent inhibitor for S. aureus, Listeria 

monocytogenes, E. coli and Yersinia enterocolitica (Albarri et al., 2017). The 

presence of some phytocompounds in the pomegranate peel extract may be 

responsible for the inhibitory effect (Elfalleh et al., 2012). Similarly, it has been 

stated that the antibacterial activity of pomegranate peels may be indicative of 

presence of some metabolic toxins or broad spectrum antibiotic compounds (Hama 

et al., 2014). 

 

 

The peels of pomegranate are more active than whole fruit and seed respectively, 

because peels of P.granatum contains many potent compounds such as 

(anthocyanins, hydrolysable, tannis ellagic, flavones, gallic acid and vitamin C(Yehia 

et al., 2011). Similar results were clearly recorded in our study which have shown that 

methanolic peel extract of pomegranate (P.granatum) were more effect than whole 

fruit and seed.  

 

 

Our results support that methanol extracts are more active than water extracts. 

Similarly, Devatkal et al., 2013 showed that aqueous pomegranate extracts have 

weaker effect than acetone and methanol extracts. Another study is agree with the 

current study which revealed that acetone and aqueous extracts were estimated 

against both Gram positive and Gram-negative bacteria. The acetone extract showed 
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the highest antibacterial activity, followed by methanol and water extract (Devatkal et 

al., 2013). Moreover, it has been reported that methanol extracts were more active 

than water extracts against E. coli, S. aureus, and B. subtilis (Nuamsetti et al., 

2012).  

 

S.aureus were more sensitive to aqueous peel extracts than Pseudomonas sp as 

shown in table1 and table2. Similarly, Sadeghian and his colleagues et al (2011) 

indicated that the growth inhibition activity of aqueous peel extract started at lower 

concentration for S. aureus than for P. aeruginosa. Therefore, the aqueous peel 

extract may be more effective on Gram positive bacteria as compare to Gram 

negative bacteria. 

 

The methanol extracts of P.granatum whole fruit is known to be active against all 

microorganisms tested in their study (Duman et al., 2009). Our results also 

reported that methanol whole fruit extract has antibacterial activity on all tested 

bacteria. It has reported that antibacterial activity of pomegranate may be related to 

the presence of hydrolysable tannins and polyphenolics in the pomegranate extracts, 

especially punicalagin and gallagic acid. The antimicrobial influence of tannins is 

associated to its molecular structure and toxicity for bacteria. Tannins were able to 

act on the bacterial cell wall and cell membrane (Kiany et al., 2016). 

 

5. Conclusions 

In conclusion, our results obviously demonstrated broad spectrum activity of 

pomegranate extracts against wide range of bacteria. The results also indicated that 

methanol extracts of pomegranate are more effective against bacteria than the water 

extracts. The presence of phytocompounds in the extracts including phenols, tannins 

and flavonoids as major active constituents may be responsible for these activities. 

The results of the present study for antibacterial activity of pomegranate extracts give 

chance to pharmacists to use them in the alternative therapy. Further studies are 

required to isolate the strong antibacterial agents in pomegranate and know their 

mechanisms of action. This could be used in medicinal purposes. Further studies are 

recommended to investigate the effect of pomegranate extracts on other species of 

bacteria. 
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