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ABSTRACT

Punica granatum (pomegranate) is commonly usechdhal as a traditional medicinéor the
treatment of pathogenic bacteria. The present stumgstigatesthe antibacterial activity of
Pomegranate rind extracts (alcoholic and aqueougdi@ast various enteric pathogens. Both
Standard strains and clinical isolates of Vibriootérae, Entero toxigenic E. coli, Entero
pathogenic E. coli, Entero aggregative E.coli, Sah@lla and Shigella species along with few
strains of Candida were used in the study . Antiolial susceptibility testing was performed
following standard procedure (Kirby-Bauer’s diffasi method) by the punch well technique.
The results obtainedwere encouraging as the ethanolic extract showezhtgr zones of
inhibition against the various enteric pathogenstée in comparison with the aqueous extract.
Most significant inhibitory effect was seen agaiistigella flexneri and Aeromonas hydrophila.

Key wprds : Punica granatumpeel, antimicrobial activity, enteric pathogens.

INTRODUCTION

Infections caused by enteric pathogens are an iamoicause of morbidity and mortality
worldwide and have a major impact on public hefljh They are clinically important bacterial
pathogens thaause food poisoning and gastroenteritis in miliohpeoplevorldwide every
year .The Centre for Disease Control and Prevef@ibDC), Atlantagstimates that there are
nearly 4.4 million enteric food-borne bacterialdafions annually in India. Enteric pathogens are
thought to cause systemic disease by ordered disagom from the intestine to local lymph
nodes and then to distant organs[2]. Ingestiomes$é enteric pathogens could cause a variety of
infections which may be confined to the gastroitm@ tract or initiated in the gut before
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spreading to other parts of the body[3]. Gastraitmal symptoms include diarrhea, dysentery,
enterocolitis etc Enteric bacteria such aSalmonella, Shigella, Proteus, Klebsiella, E.coli,
Pseudomonas, Vibrio choleragnd Staphylococcus aureusare major etiologic agents of
sporadic and epidemic diarrhea in both children ashdts[4,5].

Diarrhea is a major public health problem in depelg countries and is said to be endemic in
many regions of Asia and is the leading cause bfgh degree of morbidity and mortality
,contributing to the death of 3.3 to 6 million chién annually [6]. However, antibiotic resistance
is a major clinical cause of concern in treatinfg@tions caused by these microorganisms. Many
readily available plants in India are used as tiaal folklore medicine for the treatment of
gastrointestinal disorders such as cholera, anéndgsy. However, several of them have not
been investigated from a pharmacological point Ewvto demonstrate their antibacterial
properties, which could support their use as amtidbealremedies in traditional medicine [7].
Multi drug resistance among enteropathogens limwa geographic regions present as a major
threat in the control of diarrhea[8,9]. The use amduse of antimicrobials in human medicine
and animal husbandry over the past 70 years hao ladelentless rise in the number and types
of microorganisms resistant to these medicines Th@] risein antibiotic-resistant pathogens has
led to the developmenftnew therapeutic agents that are effective agaitisese
bacteriaRecently, there has been considerable interebeinise ofvarious plant materials as an
alternative medicine to treat some of the ent@rfections and many compounds of plant
products havbeen specifically targeted against resistant pathichacteria [10]. Therefore the
use of indigenous medicinal plants as an altera&iantibiotics are being extensively evaluated
these days and are considered to play a signifrodeftL1].

Punica granatunm{pomegranate) is one of the oldest known edihlésfr. It has been widely
usedin traditional medicine in America, Asia, Africa@rcurope for the treatment of different
types of diseases. In addition to its ancient hishab uses, pomegranate is used in several
systems of medicine for a variety of ailmefi2]. In Ayurvedic medicine ,pomegranate is
considered “a pharmacy unto itself ” and is usedraantiparasitic agent, a “blood tonic,” and to
heal aphthae, , and ulcers [13].However, to datey few studies have been conducted on the
antimicrobial activity ofP. granatunpeelsTherefore, the present study was aimed to evaluate
the antimicrobiahctivity of the ethanolic (EtOH ) and aqueous (&gjract ofP. granatunpeel
against various enteric pathogens in vitro .

MATERIALS AND METHODS

Plant collection

Fresh fruit peels oPunica granatumwere collected randomly from the gardens and géta
of Udupi district, Karnataka, India. The taxononnientities of the plant were confirmed by
Dr.Richard Lobo, Department of PharmacognasyManipal College of Pharmaceutical
Sciences,Manipalhe collected fruit peels were washed under runriap water, air dried,
homogenized to a coarse powder and stored inghit4biottles at %C.
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Preparation of the plant extract:

Coarse powdered Pomegranate peel was extracte@tbgnol using Soxhlet apparatus [14].
Aqueous extract was prepared by steeping plantrrabite chloroform-water mixture in the ratio
1:99 for 5-7 days by Maceration process [15].

Bacterial strains used in the study

Bacterial strains used in the study were the isslabtained from clinical samples at Kasturba
hospital,Manipal and standard strains from Natidnatitute of Cholera and Enteric Diseases
(NICED) Kolkata, India

All the bacterial cultures, vizVibrio choleraeO1[El Tor]Vibrio parahemolyticusspecies of
Shigellg Salmonella Enteropathogeni&scherichia.col[EPEC), Enterotoxigeni&scherichia.
Coli(ETEC) ,EnteroaggregativEscherichia.coli(EAEC) , Aeromonas hydrophijlaand few
Candida spp were used in the study. The reference stra@insacteria were maintained on
nutrient agar slants (16), sub cultured regulaglety 30 days) and stored at 4°C .

Inoculum preparation:

A loopful of isolated colonies was inoculated idtonl peptone water and incubated at 37°C for
4 hours. The turbidity of actively growing bactérguspension was adjusted to match the
turbidity standard of 0.5 McFarland units prepabsdmixing 0.5 ml of 1.75% (w/v) barium
chloride dihydrate with 99.5 ml 1% (v/v) sulphuraxid. This turbidity was equivalent to
approximately 1-2 x facolony-forming units per millilitre (cfu/ml). Thid-h grown suspension
was used for further testing[17,18].

Determination of antibacterial activity:

Antibacterial activity was tested on Muller-Hinté&wgar(MHA) plates by employing Punch well
method. Varying concentrations of the pomegranat extracts were preparethlcoholic and
aqueous) bylissolving inDimethyl Sulphoxide (DMSOQO) [20] to obtain a finadrecentration of
1%, 3%, 5%, 7% and 9%. against the test organisitee test inoculums were then swabbed
uniformly onto the MHA plates and wells of diame&enm were punched out in each plateul50
of each of these extracts were pipetted out intgsaghwells, the plates incubated upright &C37
overnight.. The sensitivity of different bactergtains to aqueous and alcoholic extracts of the
peel ofPunica granatunwas calculated by measuring the diameter (in métams) of inhibition
zone. Readings were taken at the end of 24hrs48hds. Bacteria showing a clear zone of
inhibition > 8 mm were considered to be sensitigxperiments were performed in triplicates
for each combination of extract and the bactetralrs.

Sensitivity of bacteria to standard antibiotics

The sensitivity pattern of the reference strains batteria were compared with the five
commonly employed antibiotics, viz. Ampicillin, @&fne, Chloramphenicol, Co-trimoxazole,
Gentamicin

RESULTS AND DISCUSSION

The results of the present study were encouragmgthanolic peel extract showed significant
antibacterial activity against many enteric pa#reg tested in comparison with the aqueous
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extract. The results of this study strengthenscthans of the available published data on this
useful drug. Alcoholic extracts oPunica granatumappeared to be the most effectivath the
zone of inhibition sizes ranging from 15 to 30 mrhe different bacterial cultures responded to
standard antibiotics and aqueous/alcoholic extractta variable manner, resulting in zones of
inhibition of 9-38 mm. Statistical analysis revehlat aqueous /alcoholic extracts of Punica
granatum were better/equally effective to that @inderd antibiotics used in the experiment
against some of the bacterial strail@me enteric pathogens liIEEEC EAEC Shigella flexneri
were more susceptible to alcoholic extracts than cadixime, chloramphenicol or co-
trimoxazole.Shigella,Salmonellaspecies an&. coliwere all inhibited to a considerable extent by
the peel extracts d?unica granatumAmong the E.coli strains , significant activity walsserved

in ETEC by use of 7% and 9% of ethanolic extratie Tesults did not vary much in proportion
when compared to all 3 strains of E.coli with thee wf aqueous extract .Same was with that of
Shigella strains too. Considerable significant \aisti of ethanolic extract was observed on
Aeromonas hydrophileShigella flexner(Fig 2 and 3) an€andida albicansand that of aqueous
extract onAeromonas hydrophilandShigella flexneri

Ethanolic extract had shown considerable activggiast Shigella flexnerieven with the use of
1%(Fig.1). Our study also revealed that as theesme in concentration of the extract increased
the inhibitory zone size in at least 9 out of H2estrains tested.

Antibacterial zone produced by aqueous and ethanaxtracts of pomegranate peel against few medically
important enteric pathogens

Concentration Of Extracts (%
1% | 3% | 5%| 7%| 9%
Aq 10 | 12| 15| 16| 16
Et 11| 14| 16| 18| 18
Ag 12 | 14| 17| 17| 17
Et 10| 12| 12| 15| 15
Ag 14 | 17| 19| 19| 19
Et 16 | 19| 20| 22| 23
Aq 10 | 12| 14| 15| 15

~

Test strains Extract

1. | Vibrio cholerae

2. | Vibrio parahemolyticus

3. | Aeromonas hydrophila

4. | ETEC Et 15 | 15| 16| 19| 21

Aq 8 | 10| 12| 12| 12
S | EPEC Et 12 | 12| 12| 15| 17
6 | EAEC Aq | 10 | 11| 14| 15| 15

Et 12 | 14| 16| 19| 19
Aq | 10 | 11| 12| 14| 14
Et 11 | 13| 14| 20| 20
Aq | 16 | 18| 21| 21| 22
Et 22 | 26| 27| 30/ 30
Aq 9 | 11| 11| 13| 14
Et 10 | 12| 13| 13| 14
Aq | 10 | 11| 11| 12| 12
Et 12 | 13| 13| 16| 16
Aq 9 | 10| 14| 17| 17
Et 14 | 14| 16| 16| 17
Aq 9 | 9 | 12| 12| 14
Et 16 | 19| 21| 25| 28

7. | Salmonella typhimuriung

8. | Shigella flexneri

9. | Shigella dysentriae

10. | Shigella sonnei

11. | Shigella boydii

12. | Candida albicans
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Fig 1 Fig 2 Fig 3
CONCLUSION

Traditional medicinal practice has been known fentaries in many parts of the world for the

treatment of various human ailments [21]. The Udsentibiotics has revolutionized the treatment

of various enteric bacterial infections. Howevéeit indiscriminate use has led to an alarming
increase in antibiotic resistance among microolsganj thus necessitating the need for
development of novel antimicrobials. Recent yeasvehwitnessed a renewed interest in

exploring natural resources for developing such maunds [22,24]. Medicinal plants are relied

upon by 80% of the world's population, and in Indlze use of plants as therapeutic agents
remains an important component of the traditionatlitinal system. A number of plants have

been documented for their biological and antimi@bproperties[23].

The aqueous extracts of pomegranate peel have sioolmave antidiarrhoeal activity as tested in
animal models[25]Most of the above-mentioned microorganisms are ldpugy resistance to
commonly employed antibiotics and are a commoneafisnany enteric infections[26].hus
the antimicrobial activity of the medicinal plargported in the present study is noteworthy
considering the havoc created by these enteriopetis.

In conclusion, peel of thBunica granatunexhibited significant antibacterial activity. Theel

of this plant have been in use for many years asa®ns or infusions prepared in water to treat
various other ailments. This study thus providexiantific basis for the use of these aqueous
/alcoholic plant extracts as home-made remedies thatt possible application in treating
gastrointestinal disorders. Further studies mag teatheir use as safe alternatives to synthetic
antimicrobial drugs.
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