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Abstract

Ethanolic and aqueous extracts of Punica granatum L. peels were prepared and tested for antibacterial activity
against Escherichia coli and Pseudomonas aerogenosa as gram negative bacteria and Staphylococcus aureus as gram
positive bacteria. The suitability of extracts for topical pharmaceutical preparations was attempted by formulation of
extracts into simple ointment and hydrogel pharmaceutical dosage forms. The antibacterial activity was assessed by
agar well diffusion method using four different concentrations for both extracts include (100, 10, 1, 0.1mg/ml).
Ethanolic and aqueous extracts showed antibacterial activity against Staphylococcus aureus, with lowest inhibition zone
of 12mm at 0.1mg/ml. The same result was obtained for ethanolic extract against E. coli, whereas, aqueous extract
showed 9mm zone of inhibition. The lowest inhibition zone against Pseudomonas aerogenosa,was 10mm at 0.1mg/ml
of ethanolic extract and 1mg/ml of aqueous extract which showed resistance at 0.1mg/ml. From this it is concluded that
both extracts have inhibitor effect on the growth of both gram positive and negative bacteria and ethanolic extracts
exhibited higher degree of antibacterial activity as compared to aqueous extract. In present study, simple ointment
containing (10%wi/v) of ethanolic extract and hydrogel containing (10%wi/v) of agueous extract were prepared
successfully.
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Introduction

Many hundreds of plants worldwide are used in
traditional medicine as treatments for different kinds of
diseases, including  bacterial  infections. An
antimicrobial is a substance that kills or inhibits the
growth of micro-organisms such as bacteria, fungi,
protozoan, etc. On the basis of mode of action,
antimicrobials are classified into two broad categories
as microbicidal that kill microbes without leaving any
option for their survival and microbistatic that cease all
the metabolic activities of microbes than are important
for their survival so they are called as growth inhibitors
of microbes (Khan and Hanee, 2011). Medicinal plants
have been found useful in the cure of a number of
diseases including bacterial infections. Medicinal plants
are considered a rich source of antimicrobial agents
(Mahesh and Satish, 2008). The concept of developing
drugs from plants used in indigenous system is much
older, while in some cases direct links between a local
and biomedical use exists, in other cases the
relationship is much more complex (Heinrich and
Gibbons, 2001). Wound and particularly chronic
wounds are major concerns for patients and clinical
alike, chronic wounds affect a large number of patients
and seriously reduce their quality of life. Balick and
Cox (1996) reported that only 1-3% of drugs listed in
Western pharmacopoeia are intended for use in the skin
and for wounds, by comparison, at least one third of
herbal remedies are prepared for such use. Punica
granatum Linn. has been widely used as traditional
medicine in America, Asia, Africa and Europe for the
treatment of different types of diseases (Lamar et.al,
2008; Kim et.al, 2002; Gracious et.al, 2001 and Murthy
et.al, 2001). It has been highlighted in many studies as
having antimicrobial activity against a range of both
Gram positive and negative bacteria (Navarro et.al,
1996). Punica granatum L. , is commonly called
pomegranate belong to the Punicacea family , is a large
deciduous shrub or small tree. Pomegranate peel is a
rich source of tannins, flavonoids, polyphenols and
some anthocyanins as delphinidins, cyanidins, etc. (Li
et.al, 2006). The plant is used in folklore medicine for
the treatment of various diseases, such as ulcer,
dysentery, hepatic damage, snakebite, the plants has
also been used as an antispasmodic and antihelmintic
and its shows high antioxidant and antiarthergenic
activity (Gopinath et.al, 2011 ;Lansky and Newman,
2007 and Aviram et.al, 2000).

Aim:- Evaluated in-vitro activity of Punica granatum
L. peels extracts against some bacterial species like
Staphylococcus  aureus,, Escherichia coli and
Pseudomonas aerogenosa ,which isolated from wound
infection. The study was also designed to formulate the
extracts into simple topical pharmaceutical dosage
forms of ointment and hydrogel.

Materials and methods

Collection and extraction of plant material:-
Pomegranate were collected from a local market in
Basrah city (November 2012). Peels were cut into
smaller pieces and then washed with tap water followed
by distilled water. The clean pieces were then dried
under sunlight. The dried peels were then taken for
grinding by household grinder. The powder was used
for extraction.

Extraction procedure

Aqueous extract:- 5gm of pericarp powdered is
added to 50ml of hot boil water for one hour at 70°C.
The extract was then filtered on WhatmanNo.1 filter
paper and kept in hot air oven for drying. Then, the
dried extract was dissolved in distilled water to produce
solution with a concentration of 500mg/ml (Khan and
Hanee , 2011).

Ethanol extract:- 5gm of dried powder was soaked
in 50ml of 70% (v/v) ethanol in tightly closed container
in dark place in lab temperature for 3-4 days, mixture
was then filtered. The filtrate was transferred on glass
Petridish and left to dry in hood for two days. The dried
extract was suspended in DMSO (dimethyl solphoxide)
to make a final concentration of 500mg/ml (Khan and
Hanee, 2011).

Bacterial isolates:- Bacterial isolates used in this
study were taken from wound infection in Al-Sadr
education hospital, isolates included, Staphylococcus
aureus, Escherichia coli and Pseudomonas aerogenosa .
The isolates were confirmed by cultural and
biochemical tests and maintained in nutrient agar slants
at 4°C for antibacterial study.

Serial dilution preparation:- Serial dilutions were
prepared with different concentrations of ethanolic and
aqueous extracts (100, 10, 1, 0.1mg/ml) (Collee et al,
1996).




J. Thi-Qar Sci.

Screening of the extracts for antibacterial
activity:- Antibacterial activity was assessed by agar
well diffusion method of Kirby Bauer wherein nutrient
agar plates were prepared and spread with 20 ul of the
available pathogenic cultures. Wells of 5 mm diameter
were bored using sterile borer. Wells were loaded with
antimicrobial , (DMSQ) and distilled water as control .
Cultures were incubated at 37°C for 24 hours.
Formulation of the extracted products into
topical:-pharmaceutical dosage forms:-The
extracted products were formulated into simple topical
pharmaceutical dosage forms of ointment and hydrogel,
containing 10% (w/v) of the extracts. The alcoholic
extract was prepared in a form of an ointment while
water extract was prepared in a form of hydrogel.
Ointment preparation:-The simple ointment
containing alcoholic extract was prepared using
incorporation method with a molten base of petroleum
jelly. The extract was mixed within a previously molten
base at 40° C over a hotplate, and then small volume of
methanol was added to the mixture in order to dissolve
the extract. Upon evaporation of methanol with
continuous mixing using spatula a uniform and
homogenized ointment was obtained and refrigerated
(Allen et.al, 2011).

Hydrogel preparation:- A 10% (w/v) Hydroxy
propyl methyl cellulose (HPMC-grade E10M) gel
according to a modified method of the Dow technical
handbook (Dow, 2002) by gradual addition of HPMC
powder with continuous gentle mixing using overhead
stirrer (to avoid air trapping) into about 90% of the final
volume of distilled water at a constant temperature of
90°C using a hot plate. A uniform dispersion system
was obtained. The water extract was then dissolved in
the mixture. The prepared mixture was cooled down
though rapping the container with wet and cold tissue.
When the temperature was dropped to around 70°C, the
final volume was made up by addition of distilled water
with a gentle stirring until the temperature dropped to
about 20°C. The viscosity of product was increased and
once capable of supporting the dispersion, the stirring
was discontinued and the product was refrigerated at
5°C for 24hr to complete hydration and solubilization
of HPMC.

Results

The present study, results showed that aqueous and
ethanolic extracts from peels of Punica granatum L.
inhibited the growth of both gram positive and negative
bacteria including Staphylococcus aureus, Escherichia
coli and Pseudomonas aerogenosa.The lowest inhibition
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zones with ethanolic and aqueous extracts were
observed at 0.1mg/ml for Staphylococcus aureus as
shown in fig(1) and fig(2).

Fig (1) Antibacterial of ethanolic extract
acainst Stanh.aureus

1 =100 mg/mi - 22 mm,
2= 10 mg/mil =" 20 mm
3= 1 mg/ml -15 mm
4=01mg/ml -12 mm
C= control

Fig (2)Antibacterial of aqueous extract
against Staph.aureus

For E. coli, the lowest inhibition zones with ethanolic
and aqueous extracts were observed at 0.1mg/ml as
shown in fig(3) and fig(4).

=100 mg/mi -23 mm

Fig(3)Antibacterial of ethanolic extract
anainst F_ coli
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1 =100 mg/mil - 22 mm
2=10mg/ml - 18 mm
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Fig(4)Antibacterial of aqueous extract
against E. coli

For Pseudomonas aerogenosa, the lowest inhibition
zones with ethanolic extracts were observed at
0.1mg/ml, while with aqueous extracts was at 1mg/ml.
Pseudomonas aerogenosa showed resistance at the
concentration of 0.1mg/ml of aqueous extracts as
shown in fig(5) and (6).

1 =100 mg/mil - 18 mm
2= 10 mg/ml - _14'm
3=1mg/ml ~13 mm
4= 0.1 mg/ml - 10 mm
C= control

Fig (5)Antibacterial of ethanolic extract
acainst P. aeroaenosa

1 =100 mg/mi - 15w

2= 10 mg/ml = 12 mm

3= 1 mg/ml - 10 mm
‘ 4=01mg/ml -R

C= control

-

Fig (6)Antibacterial of aqueous extract
against P. aerogenosa
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Table (1) and (2) show inhibition zones with
concentration of ethanolic and aqueous extract on
Staphylococcus  aureus,  Escherichia coli  and
Pseudomonas aerogenosa .

Table (1):- Inhibition zone for ethanolic extract on tested

bacteria
Bacteria Concentrations of ethanolic extract
100 mg/ml 10 mag/mi 1 mg/mi 0.1 mg/ml
Inhibition Zone (mm)
Staph. aureus 24 20 18 12
E.coli 23 18 16 12
Pseudomonas 18 14 13 10
aerogenosa

Table (2):- Inhibition zone for aqueous extract on tested
bacteria

Bacteria Concentrations of aqueous extract
100 mg/ml | 10 mg/ml | 1 mg/ml | 0.1 mg/ml

Inhibition Zone (mm)

Staph. aureus 22 20 15 12

E.coli 22 18 16 9

Pseudomonas 15 12 10 R
aerogenosa

In the current study, ethanolic extracts exhibited higher
degree of antibacterial activity as compared to aqueous
extract tested against bacteria. The extracted products
were formulated into simple topical pharmaceutical
dosage forms of ointment and hydrogel successfully.
The alcoholic extract was prepared in a form of
ointment while water extract was prepared in a form of
hydrogel as shown in fig(7) .

Fig (7) pharmaceutical forms of ointment and
hydrogel containing 10% (w/v) of extract of
Pomearanate peel
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The suitability of ointment and hydrogel as
pharmaceutical preparation for external use because
isolates were from wound infection.

Discussion

Infectious diseases are disorders caused by
pathogenic microorganisms like bacteria, fungi,
protozoa and multicellular parasites. Infectious diseases
account for about half of the deaths in tropical countries
(Khosravi and Behzadi, 2006). Millions of bacteria
normally live in the intestine, on the skin and the
genitalia. Antibiotic resistance has become a global
concern in recent years. This problem is of great
significance especially in developing countries because
infectious diseases are one of the major causes of
mortality in these countries.Nearly, 80% of the world
populations depends on the traditional medicine for
primary health care, mainly including the use of natural
products (Sandhaya et.al, 2006).Medicinal plants have
been found useful in the cure of a number of diseases
including bacterial diseases. Medicinal plants are a rich
source of antimicrobial agents (Mahesh and Satish,
2008).Due to a rapid increase in the rate of infections,
antibiotic resistance in the microorganisms and the side
effects of synthetic antibiotics, medicinal plants are
gaining popularity over these drugs (Babu and
Subhasree, 2009). Although medicinal plants produce
slow recovery, the therapeutic use of medicinal plant is
becoming popular because of their lesser side effects
and low resistance in microorganisms (Seyyednejad and
Motamedi, 2010).Results obtained in the present study
revealed that the tested plant, Punica granatum L extract
possess  potential  antibacterial activity against
Staphylococcus  aureus,  Escherichia coli  and
Pseudomonas aerogenosa that are isolated from wound
infection.  Punica granatum peel is a powerful
astringent and cure for diarrhea, oral aphthae and
suppression of inflammation and also has antioxidant
activity (Lansky and Newman, 2007). In addition, it has
antibacterial  effect on  Helicobacter  pylori
(Voravuthikunchai and Mitchlley, 2008), E. coli
O157:H7 (Voravuthikunchai et.al, 2005). The
investigation on Punica granatum peel showed that it
contains both flavonoids and tannins a bundantly
(Lansky and Newman, 2007).1t appeared that the time
period and temperature that used in extraction to ensure
the complete isolation of bioactive agents (Khan and
Hanee, 2011). The obtained results agreed with the
study of Khan and Hanee, (2011) who found that the
peels of Punica granatum extracted antibacterial
activity against E. coli, Staphylococcus aureus and

Pseudomonas aerogenosa by using agar well diffusion
method.Shahid et.al (2007), Supayang et.al (2005),
Vasconalos et.al (2003) and Prashanth et.al (2001)
mentioned that the peel extract contain tannins and
phenolic acids of Punica granatum have antibacterial,
antifungal and antiprotozoal activity. Many studies have
shown that the pomegranate peel extract has wound
healing  properties  (Chidambara etal, 2002).
Antibacterial activity (Prashanth et.al, 2001), antifungal
activity (Dutta et.al, 1998) and antimicrobial effect
(Navarro et. al, 1998).In the present study, it was
clearly established that the ethanolic extract of
pomegranate peel has better activity against both gram
positive and negative bacteria, because ethanolic extract
contains the antibacterial alkaloids. However, the
aqueous extracts showed some activity that might be a
result of tannins which are water soluble polyphenols
that act as antimicrobial agents. Tannins are
bacteriostaten because they prevent the development of
microorganism by precipitating microbial proteins
(Gopinath et.al, 2011).Many plants have been shown to
possess therapeutic potential as promoters of wound
healing and they possible played role by some pro-
healing phytoconstituents of the extract in the overall
progression and contraction of the wound healing
process previously implicated in wound healing
processes (Odimegwu et al., 2008). A study of an
attempt has been made by Martin and colleagues to
formulate a cream containing alcoholic extract of
pomegranate peel extract in two concentrations (10%
and 25%) and concluded the formulated cream is dose
dependent and the percentage transmittance of the
cream reduced in the UV region when compared to
other regions (martin etal, 2011). Hayouni and
collaborates have been conducted a study of
formulation of 5%(w/w) methanolic extract of Punica
granatum peels based-ointment and evaluation of the
prepared ointment for wound healing in guinea pigs
and found that, the ointment significantly enhanced the
wound contraction (Hayouni et.al, 2011).According to
our results, we can conclude that Punica granatum peels
extracted antibacterial activities against pathogens
isolated from wound infection, and the Punica granatum
extracts can be prepared as ointment and gel as
antibacterial and to promote wound healing.

Conclusion

1- Itis possible to prepared ethanolic and aqueous
extract of Pomegranate peel.
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2- Pomegranate is found to be associated with
antibacterial activities against gram positive
and negative bacteria.

3- Ethanolic extract of pomegranate peel has
higher activity than agueous extract against
both gram positive and negative bacteria more.

4- Ethanolic extract and aqueous extract are
suitable to formulate ointment and hydrogel
topical dosage pharmaceutical forms.

Recommendation

1- Further work on isolation and characterization
of the bioactive compounds from the plant to
evaluate other biological activities.

2- Further study may be required to quality the
prepared dosage forms for pharmaceutical
proprieties such as bio adhesion, and the
release of therapeutic agents.

3- The evaluation of formulated ointment and
hydrogel for skin repair and wound healing
activity on experimental animals like guinea
pigs or rabbit.
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