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ABSTRACT

For thousands of years, Punica granatum L. has hessd in traditional medicine all over the worlddapredate
the introduction of antibacterial drugs. The aimtbé present study was to investigate the antib@ttactivity of
tannins , aqueous and methanolic extracts of Pugiematum L. bark obtained by extraction and matien. The
different extracts of Punica granatum L. bark hdwen tested for antibacterial activity against Graositive
bacteria (Staphylococcus aureus, Listeria monoost@g, Enterococcus faecalis, Bacillus stearothetiteg) and
Gram-negative bacteria (Escherichia coli, Klebsielpneumonia ,Pseudomonas aeruginosa) by disc idiffus
method. The tannins and the methanolic extract skotie strong in vitro, tannins antibacterial adjvagainst
Listeria monocytogenes with zone inhibition of B5r@m. However, the results tests by disc diffusi@ihod
revealed the effectiveness of methanolic extracinsy Gram-positive bacteria (Staphylococcus aureus!
Bacillus stearothermophilus) with diameter zonébibition varying with 23mm and 22 mm respectivel
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INTRODUCTION

The steadily increasing bacterial resistance tcstiexj drugs is a serious problem in antibacterfarapy.
Staphylococcus aurets an example of bacterial resistance serial armbnsidered as the principal contaminant of
clinical infections. Recently, the acceptance aflitional medicine as an alternative form for Healare and the
development of bacterial resistance to the availabltibiotics has led authors to investigate thiacterial activity

of medicinal plants [27, 1, 12,15,8, 28]tants and plant derived agents have long hismmlihical relevance as
source of potential chemotherapeutic agents [6]ouShnds of plant species have been screened far the
antimicrobial activity, but relatively few were fod to be sufficiently active [22, 17] and non toxichumans [9].
The tree ofPunica granatumL. (Lythraceae)is extensively abundant in South-West of Algerieah&@a. The
different parts of this plant such as flowers, seaad bark have been employed against inflammatadyinfectious
pathologies.

The purpose of the present study was to investiglaygochemical compound and the antibacterial agtof bark

extracts ofPunica granatumagainst Gram-positive and Gram-negative bactdifee extracts with the highest
antibacterial effectiveness were chosen for sulesgtquse in pharmaceutical formulations.
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EXPERIMENTAL SECTION

Plant material:

The plant used for the present study was collect&keptember 2014 in Bechar, a city in West Sabepartment,
Algeria. The bark was separated from fruits anddlgt room temperature for 12 days. The dried takmilled to
a fine powder in an electrical mill and storedhe tlark at room temperature in closed containeiisrequired.

Qualitative phytochemical screening
Each organ of plant (leaves, roots and fruits) s@eened for the presence of key families of phatcals [24]
[28].

Extraction of bark tannins:

50 g of each plant material were extracted withQLB0 of acetone-water (700/300, v/v), and the nixtwas stirred
continuously for 72 h, at room temperature. Thee, mixture was filtered and evaporated under vacusimg a
rotary evaporator (Bichi Rotavapor R-215) at 56t6Gemove acetone; the remaining solution was whstith
300 ml of dichloromethane to remove lipid solublestances [3].

After the elimination of dichloromethane under reeld pressure, the aqueous phase was extracte®@@dtml of
ethyl acetate. This process was repeated twicen,Tthhe organic phases (ethyl acetate) containingina were
recovered and evaporated to dryness, and the irgsslibstance were referred to as aqueous exi¥aet, the
aqueous extract was weighed and dissolved in 36f miistilled water and stored in sterile flasks4atC until use
[32].

Preparation of plant extracts

Aqueous macer ation:

10 g of each plant material were soaked in 100 fndistilled water for 24 h at room temperature, dhen the
agueous macerate was filtered through filter payr640 of 125 mm in diameter, to remove fine paesc[10]
.This was repeated and then the aqueous maceraéelfplant material was followed by a concentraitiovacuum
at 100°C using rotary evaporator (Blichi Rotavapor R-ZP8)].Next, it was collected in sterile flasks ardred at
4 °C.

Aqueous extraction:

10 g of each plant material were soaked in 100 frdistilled water for 24 h at room temperature dhdn the
extraction of the aqueous macerate was done inrveath at boiling temperature, under reflux for 18] .The
obtained extract was filtered through filter papt 640 of 125 mm in diameter, to remove fine pdesc This was
repeated, and then the aqueous extract of each mpkterial was followed by concentration in vacuahil00 °C
using rotary.

M ethanol macer ation:

10 g of each plant material were soaked in 100 Ml00% methanol for 24 h at room temperature, dah tthe
ethanol macerate was filtered through filter payér 640 of 125 mm in diameter to remove fine paetic]10] . This
was repeated, and then the solvent was evaporaigel wacuum and at 65 °C from each filtrate usingtary
evaporator (Biichi Rotavapor R-215) [30].The obtdiagtracts were collected in sterile flasks andest@t 4°C.

M ethanol extraction:

10 g of each plant material were soaked in 100 Mi00% methanol for 24 h at room temperature arh tthe
extraction of the solvent was done in water bathailing temperature, under reflux for 1 h The ah¢a extract
was filtered through filter paper MN 640 of 125 nmdiameter to remove fine particles, this was atpé and then
the solvent was evaporated under vacuum and atG6%dm each filtrate using a rotary evaporator (ftc
Rotavapor R-215) [31].The obtained extracts wetlected in sterile flasks and stored at 4 °C.

Bacterial strainsand media

The antibacterial activity of different part exttaof Punica granatunwere evaluated using the following strains
bacteria, Gram-positivelisteria monocytogenegATCC19115); Bacillusstearothermophilus(ATCC11778);
Staphylococcus aureugATCC25923); Enterococcus faecalis(ATCC29212). rar®negative bacteria were
Klebsiella pneumonig ATCC4352); Pseudomonas aerugino§AATCC27853); Escherichia coli(ATCC25922).
These bacterial strains were obtained from theelBaststitute, Algiers, Algeria. All strains weidentified by the
use of biochemical profiles according to the recandations of the manual clinical microbiology [19All
organisms were maintained in brain-heart infusiBhlI( medium) containing 30(v/v) glycerol at -20°Cefdre
testing, the suspensions were transferred to tgpdi soy agar supplemented with 5% of sheep blood a
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aerobically grown overnight at 35°C. Individual @oles were isolated and suspended in5 ml of 0.9%b $tdution.
The inoculate were prepared by adjusting the titsbif the suspension to match the 0.5 McFarlaaddard and
diluted in CAMHB (Cation —adjusted Muller Hintondih) in order to achieve the adequate inoculumaithecase.
The cell number in CAMHB was estimated using aadeliiution technique for each assay [20].

Antibacterial activity

Disk diffusion method

Petri dishes were prepared with 20 ml of base laféduller Hinton gelose medium and inoculated wit0 pl of
each bacterial suspension {10FC) [29]. After drying in a sterile hood, 6 niiameter disks soaked with different
extract were placed at 35°C for 24 h. The antib@dtactivity was expressed as the mean of inluhitdiameters
(mm) produced.

M IC deter minations

The minimal inhibitory concentration (MIC) prevemgi visible bacterial growth measured by the dififiere
concentrations of extract of Muller Hinton agar aedDifferent volume of extract were prepared added to 20

ml of Muller Hinton Agar media; after agitationhet select solution were transferred into a Pe#igsl which were

incubated at 35°C for 24 h[1].

RESULTSAND DISCUSSION

Phytochemical screening:

The preliminary phytochemical screening Bflnica granatumL. bark revealed the presence of various
phytoconstituents in each dry peel. It showed tiesgnce of saponins, alkaloids, flavonoids, tanaims sterols in
P. granatumpeels L and the absent of unsaturated stetelpenes and Steroid$he results of phytochemical
screening oP. granatumlL. bark are given in theble 1.

Table 1: Phytochemical Screening of P. granatum L .bark

Phytoconstituents P. granatuni. bark
Saponins +
Unsaturated sterols and terpenes -

Sterols +
Steroids -
Alkaloids +
Flavonoids +
Tannins +++

(+) and (-) refer to presence and absent amourspeetively.

Punica granatumis selected based on traditional medicine knowdedgd random chosing from the local florae
where it is reported that the bark, leaves, flowarsl fruit of pomegranate are used as phytotheatepagents [14]
the phytochemestry of pomegranate has also beeslystudied by some researechers ,wiegganatumL .fruit

is found to be a rich source of polyphenolis commtsu[13]

Our phytochemical screeninig revealed tRagranatumcontain a various phytoconstituents such as sappnin
alkaloids, flavonoids, sterols and tannins similatith our results [16] indicate that both flavon®idnd tannins are
more abundant if.granatum L. peelsAlso [23] indicate that its bark contain a wideriety of phytochemical
compounds like gallotaninis, ellagicacid, gallag@id and punicalins

Antibacterial activity

Disk diffusion method

The result of the disk diffusion method indicatkdttAll the tested extracts showed some antibadtectivities The
results of the disk diffusion test indicated thanmins and methanol extracts Bfinica granatunmbark showed
different degrees of growth inhibition, dependimgtbe bacterial strains Results are presentddilnie 2.

M IC determination

As Table 3 shows, the MICs are more or less impbdapending on the type of bacteria studied. Trenshow the
best antibacterial activity screw all bacteriahsts tested.
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Table 2: Antibacterial Activity of the Tannins, Aqueous and metanolic Extract of P. granatum L. bark by Disc Diffusion Method

Bacterial strains T AM AEl MM| M.E
Gram-negative bacteria
Klebsiella pneumonidATCC4352) 24,0| 19,63 | 20,8 | 22,4 | 23,3
Escherichia col(ATCC25922) 23 17,42 194 21, 2P
Pseudomonas aerugino§aTCC27853) 21,8 17,80 18b 20,6 2p

Gram-positive bacteria

Listeria monocytogefATCC19115) 258 22,42 | 229 | 232 | 21
Bacillus sterothermophilluATCC11778)| 22,3] 20,60 21 22,8 28
Staphylococcus aureyTCC25923) 20,9] 19,3% 21 20,30 2p
Enterococcus faecalidTCC29212) 21,8 19 21,2 1945 20,4

T:tannins A.M:Aqueous maceratioA .E : Aqueous extractioM.M Methanol maceration M.E: Methanol extraction

Table 3: the M1 Cs of the Tannins Aqueous and metanolic Extract of P. granatum L. bark

Bacterial strains T AM AEl MM M.H
Gram-negative bacteria
Klebsiella pneumonia (ATCC4352) 530] 725|6,25| 7,36 | 6,10
Escherichia coli (ATCC25932 562| 785| 685 755 6,2
Pseudomonas aeruginosa (ATCC278535,70 | 7,10| 7,10 7,80 6,0
Gram-positive bacteria
Listeria monocytogen (ATCC19115) 530| 7,20 | 6,20 | 7,60 | 6,35
Bacillussterothermophillus(ATCC11778)5,45 | 7,70| 6,700 750 6,2
Staphylococcus aureus (ATCC25923) | 565| 7,80| 6,80, 7,68 6,5
Enterococcus faecalis (ATCC29212 580| 7,90 690 7,55 6,80
T:tannins A.M:Aqueous maceratioA .E : Aqueous extractioMM Methanol maceration ME: Methanol extraction

OT

=)

orT O

Tannins and methanol extraction extracts shothiedbroadest antibacterial activity by inhibitiggowth of all
bacterial strains tested (the diameter of inhibittone, 25.80-24.50 mm with the MIC obtained B05mg/ml and
23.3-23 mm respectively with the MIC obtained i®,mg/ml;.6,30 mg/ml ). Tannins showed the highest
antibacterial activity against some strains, sush lasteria monocytogen (25.80mm), and Klebsieleymonia
(24.5mm).

These results are in agreement with those repbstgdl]. They found thaPunica granatunibark have to ben vitro
antibacterial activity. These results suggest thatinhibitory effect exhibited by the macerate @ecoctate crude
extracts ofPunica granatunbark may be attributable to the tannins that regme28% of bark constituents [4]. This
family of compounds has been fouird vitro to have various pharmacological properties suctargxidant,
antimicrobial and anti-inflammatory [5] .Furtherreoithe observed antibacterial activity may be dge & other
secondary metabolites like phenolic compounds apdrsns. In general, we observed that the ethd@odctate
extract was more efficacy than aqueous extractusecathanol allowed to extract well the less potanpounds
such as terpenic derives [7] [18] .The obtainediltesmight be considered sufficient to further stsdfor the
isolation and identification of the active prinapl and to the evaluation of possible synergism gnexiract
components for their antimicrobial activity. Invigsttions are in progress to determine the degremafity of
these extracts.

The reason for different sensitivity between Grgrositive and Gram-negative bacteria could be asdrtb

the morphological differences between these migamisms. Gram- negative bacteria have an outer
phospholipidic membrane carrying the structuralopiplysaccharide components. This makes the cell wal
impermeable to lipophilic solutes, while porins stitute a selective barrier to the hydrophilic seduwith an
exclusion limit of about 600 Da [21]. The Gram-pin& bacteria should be more susceptible since bz only

an outer peptidoglycan layer which is not an effecpermeability barrier [26].

CONCLUSION

Extracts ofPunica granatumlL. bark in this study demonstrated a broad-spettadi activity against both gram
positive and gram negative bacteria with differdi@meter zone of inhibition. The broad-spectrumbeaterial
activities of the plant extract, possibly due te $econdary metabolites such as tannins, phenatipounds or
saponins that were abundant in this plant. Thidyshaves the way for further attention and resetardtentify the
active compounds responsible for the plant biokalgéctivity. Further studies should be undertalerlucidate the
exact mechanism of action by which extracts exeir tantibacterial effect.
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