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ABSTRACT 

A different concentration of pomegranate peel extract were prepared (0.1, 0.2, 
0.3, 0.4 and 0.5mg/ml) and tested their effect on the growth of some pathogenic 
microorganisms including (Staphylococcus aureus, Escherichia coli, Proteus 
vulgaricus, Candida tropicalis and Candida albicans). The results showed a 
significant sensitivity of Staphylococcus aureus, Proteus vulgaricus, Candida 
tropicalis and Candida albicans to the concentrations starting from 0.3mg/ml 
except E. coli which exhibited significant sensitivity to the concentration 
0.2mg/ml. The yeast isolates showed a significant sensitivity to the pomegranate 
peel extract start from 0.4mg/ml concentration. 
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  بعض علىلمستخلص قشر الرمان  المایكروبيتأثیر التضاد 
  األحیاء المجھریة الممرضة

  
  الخالصة

 0.5و  0.4، 0.3، 0.2،  0.1(تراكی   ز مختلف   ة م   ن مس   تخلص قش   ر الرم   ان ت   م تحض   یرھا 
لغرض فح ص تأثیرھ ا المث بط عل ى نم و بع ض األن واع م ن األحی اء المجھری ة الممرض ة ) مل/ملغم

(Staphylococcus aureus, Escherichia coli, Proteus vulgaricus, Candida tropicalis 
and Candida albicans)  . بین  ت النت  ائج المختبری  ة حساس  یة أن  واع م  ن البكتری  ا المس  تخدمة إل  ى

ً من التركیز  م ل باس تثناء بكتری ا /ملغ م 0.5مل إلى التركیز /ملغم 0.3مستخلص قشر الرمان ابتداءا
Escherichia coli     م   ن التركی   زالت ً م   ل إل   ى التركی   ز /ملغ  م0.2 ي اظھ   رت حساس  یة ابت   داءا

ف ي ح ین اظھ رت ن وعي الخم ائر المس تخدمة ف ي الدراس ة حساس یتھا ض د مس تخلص . مل/ملغم0.5
ً من التركیز    .مل/ملغم0.5مل وإلى التركیز /ملغم0.4قشر الرمان ابتداءا
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INTRODUCTION 
ruits are one of the oldest forms of food known to man. There are many 
references to fruits in ancient literature. Vedas state that fruits form the base 
of the Food of Gods. According to Qur’an, the fruits like grapes, date, fig, 

olive and pomegranate are gifts and heavenly fruits of God. The people in ancient 
times regarded fruits to be endowed with magic or divine properties. The 
Babylonians regarded the seeds as an agent of resurrection, the Persians as 
conferring invincibility on the battlefield and for ancient Chinese alchemical 
adepts, the bright red juice was mythopoetically regarded as a “soul concentrate”, 
homologous to human blood and capable of conferring on a person longevity or 
even immortality [1] 

Pomegranate peels are exploited in traditional medicine because of their strong 
astringency, making them a popular remedy throughout the world. Different types 
of phytochemicals that have been identified from various parts of the pomegranate 
tree and from pomegranate fruits and seeds.[2] The major class of pomegranate 
phytochemicals is the polyphenols (phenolic rings bearing multiple hydroxyl 
groups) that predominate in the fruit. Pomegranate polyphenols include flavonoids 
(flavanols and anthocyanins), condensed tannins (proanthocyanidins) and 
hydrolysable tannins (ellagitannins and gallotannins). Hydrolyzable tannins (HTs) 
are found in the peels (rind, husk, or pericarp), membranes and piths of the fruit 
[3]. HTs are predominant polyphenols found in pomegranate juice and account for 
92% of its antioxidant activity [4]. 

 In the form of an aqueous decoction (i.e., boiling the hulls in water for 10-40 
minutes), it was used for dysentary and diarrhea, and also for stomatitis it can be 
drunk, used as a mouthwash, douche or enema. In recent years, there has been an 
increasing interest in determining antioxidant properties of red fruits, due to their 
rich dietary sources of antioxidant phenolics and  anthocyanins [5,6] Furthermore, 
this species appear to have interesting antiviral activity. Pomegranate extracts have 
been shown to be effective against the herpes virus [7] and hydroalcoholic extracts 
of whole fruits have exhibited high activity against the influenza virus [8].  

In the present study, we investigated the antimicrobial activities of water extract 
from pomegranate peel against selected microorganisms. 

 
MATERIALS AND METHODS 
Methods of Extraction 

Pomegranate fruit (Punica granatum) were collected from the local markets. 
Peels were removed and dried in an oven by hot air (50°C) for 48hr. Dried peels 
were powdered to get 60-mesh size using a mixing grinder. For obtaining water 
extracts of pomegranate peels, 20 g of dried ground samples were with 200 ml of 
boiling water and heated on stirrer hot plate for 30min. The mixture was filtered 
through over Whatman No.1 filter paper to remove of peel debris. The filtrate was 
concentrated to 20 ml and then autoclaved at 121ºC and 15 lb pressure for 15 min. 
The extract was cooled and immediately assayed for antimicrobial activity [9]. 
 
 
 
 

F 
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Test for tannins  
One ml of aqueous extract (1 ml) was mixed with 10 ml of distilled water and 

filtered. Ferric chloride reagent (3 drops) was added to the filtrate. A blue-black or 
green precipitate confirmed the presence of gallic tannins[10]. 
Test for flavonoids 

5ml of aqueous extract was mixed with mixture containing 10ml of 1:1solution 
(50% ethanol plus 10ml of 50% NaOH). A yellow precipitate in the solution 
confirmed the presence of flavonoids[10]. 
Test for phenolics 

3ml of aquous extract put in test tube then 2ml of 1% Ferric chloride was added. 
Blue green precipitate in the solution confirmed the presence of flavonoids[11]. 
Microbial cultures 

Local identified isolates of (Staphylococcus aureus, Escherichia coli, Proteus 
vulgaricus, Candida tropicalis and Candida albicans) which were supplied from 
the Central Health laboratories in Baghdad.  

The bacterial isolates on nutrient agar plates and incubated ant 37°C for 24hr, 
while the yeast isolates activated on Potato Dextrose Agar plates and incubated at 
28°C for 24hr. The bacteria and yeast isolates stored at 4°C for regular sub-
culturing. Ten ml of cell suspension was prepared from each culture using nutrient 
broth and Sabouraud Dextrose Broth (Difco) in 100ml flasks. 

They were grown (bacteria species) on nutrient agar (Hi-media) in Petri dishes 
and incubated at 37°C for 24hr, while yeast species were grown on potato dextrose 
agar (Hi-media) in Petri dishes and incubated at 28°C for 24hr,  and both (bacteria 
and yeast) stored at 4°C for regular sub-culturing. 10 ml of cell suspension was 
prepared for each culture using Sabouraud Dextrose Broth and nutrient broth 
(Difco) in 100ml flasks. 
Determination the antifungal activity of extract 

The antimicrobial activity of pomegranate peel crude extract against some 
species of microorganisms was tested after the adjusting of cell number to give 1 × 
107 cell/ml that equal to 0.2 OD when read its turbidity at 600nm wavelength [12]. 
100µl of each cell suspensions of microorganisms isolates was inoculate in tubes 
containing 5ml of Sabouraud Dextrose Broth (for yeast isolates) and nutrient broth 
(for bacteria isolates) and different concentrations of the crude extract (0.1, 0.2, 
0.3, 0.4 and 0.5mg/ml). The cultures and control tubes were incubated at 28ºC (for 
yeast isolates) and 37 ºC (for bacteria isolates) for 24h. Then the antimicrobial 
activity and the MIC (Minimum Inhibitory Concentration which inhibits cells 
growth at low concentration)[13] of pomegranate peel extract were recorded by 
measuring the turbidity at 600nm against blank. A triple reading has been done for 
each test. 
Statistical Analysis  

The results were expressed as (mean±SD). t-test was used to compare the 
growth of each yeast and bacteria species between control group and each of test 
tubes that contain the different concentrations of pomegranate peel extract. The 
threshold of significance was chosen as (P < 0.05) [14].  
Result and Discussion 

The aqueous extract of pomegranate peel was given positive tests for gallic 
tannins, flavonoids and phenolics.  
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Table (1). 
Parameter Result 

Tannins + 
Flavonoids + 
Phenolics + 

 
The antimicrobial activity of five different prepared concentration of 

pomegranate peel extract (0.1, 0.2, 0.3, 0.4 and 0.5mg/ml) against microorganisms 
including (Staphylococcus aureus, Escherichia coli, Proteus vulgaricus,Candida 
tropicalis and Candida albicans) was recorded after 24hr of incubation. The result 
was analyzed statistically and compared with the control of each of selected 
microorganisms to find out the significant differences in the microbial growth after 
treatment with pomegranate peel extract. 

Figures (1, 2) and 3 illustrate the mean absorbance of the growth of selected 
bacteria in controls and the test tubes that are treated with different concentration 
of pomegranate peel extract. The result indicated a significant effect of 
pomegranate peel extract on decreasing the bacterial growth at concentration 
starting from 0.3mg/ml to 0.5mg/ml except E. coli which it's growth has been 
decreased significantly from 0.2mg/ml. 
 

 
 

Figure (1) antimicrobial activity of pomegranate peel extract 
 against Staphylococcus aureus. 
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Figure(2) antimicrobial activity of pomegranate peel extract 
 against Escherichia coli. 

 
 

Figure (3) antimicrobial activity of pomegranate peel extract  
against Proteus vulgaricus. 
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While the inhibitory action of pomegranate peel extract against yeast growth 
started from the concentration 0.4mg/ml to 0.05mg/ml. Figure (4,5). 

 
 

Figure(4) antimicrobial activity of pomegranate peel extract  
against Candida albicans. 

 

 
Figure(5) antimicrobial activity of pomegranate peel extract  

against Candida tropicalis. 
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In general, the extent of the inhibitory effects of the pomegranate extracts could 
be attributed to their phenolic and anthocyanin content.[15] The bioactivity of aril 
extracts on the microorganisms tested has high total flavonols, phenolics, 
anthocyanins and organic acids.[16 ] Similarly,  [17] confirmed that phenolics were 
the most important compounds against bacteria, among those gallic acid was 
identified as the most active compound for inhibition of bacteria tested. Our 
findings are also support these results. The inhibitory effect of phenolic compounds 
could be explained by adsorption to cell membranes, interaction with enzymes, 
substrate and metal ion deprivation [18]. These results confirmed the antibacterial 
potential of pomegranate and its use in traditional medicine [19]. 

The inhibitory action of pomegranate peel extract is attributed also to tannins or 
polyphenols which are major components of pomegranate peel [3]. In previous 
work, Endo, et al. [20] reported that some fungi species, including Aspergillus 
niger, were sensitive to extract of pomegranate fruit peel.  

Similarly, Tayel, et al. [21] stated that ellagic acid and punicalagins obtained 
from pomegranate juice byproducts revealed antifungal activity when assayed 
against Aspergillus fumigatus. Variable activity of pomegranate peel also was 
observed in an earlier study and some researchers, namely Satish,et al. [22] 
reported that pomegranate peel had no effect on the growth of Aspergillus flavus 
and Aspergillus parasiticus. Our finding exhibited the existence of antifungal 
activity of selected Punica granatum against Candida spp. and this finding was also 
reported by [23] . In this study, the extraction method, that be used may save the 
antioxidant compounds. Additionaly, differences in the activity of peel extracts 
among studies could be explained by variations in antioxidant compounds of 
different pomegranate varieties. 
 
CONCLUSIONS 

From this research results we can conclude that peel extracts of Punica 
granatum have important antmicrobial activities. On the basis of the knowledge of 
these properties, will be possible to use of pomegranate peel extracts to formulate 
new products to be used in food industry as natural antioxidant, replacing synthetic 
antioxidants, and also as natural food preservatives and pharmalogical studies.  
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