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ABSTRACT

Resistances to current antibacterial drugs are grmawglobal concerns. The aim of this study wasdentify the
phytochemicals from the fruits, root and leavesCitfulluscolocynthis and to study the antibacteriffect of
aqueous and hydromethanolic extracts of leavedsrand fruits. Phytochemical screening revealedptesence of
some active substances including flavonoids, saysoand steroid. Aqueous and hydromethanolic exdratfruits,
leaves and roots of C. colocynthis Schard. wereméxed for their antibacterial potentials againstasn positive
and Gram negative bacteria. All extracts show atgtisgainst all bacteria strains, the highest minim inhibitory
concentration (MIC) was obtained from the hydromaetilic root extract with 5.6 mg/ml against Klebkiel
pneumonia and 6 mg/ml against Bacillus stearothgumilas and Staphylococcus aureus
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INTRODUCTION

CitrulluscolocynthisSchard is a member of the gourd family Cucurbitaceaiginally from tropical Asia and
Africa; it is now widely distributed in Saharan-Aian phytogeographic region in Africa and the Med#nean
region [6]. It is a small scarped perennial creggierb with prostate or climbing stem, bearing stna&pherical
fruits which are mottled green when young and sami¢e yellow when ripe[17].

In moderate doses a drastic hydrogogue, catakamtic diuretic; in large doses emetic and gastrestirtal irritant;

in small dose it is expectorant and alterative.drtign use this drug extensively as a drastic giwgén ascites and
jaundice in various uterine conditions, especiallamenorrhea. Colocynth in the form of the soktt&ct enters in
to many of the purgative pills of modern pharmattyis use full in biliousness, fever, intestinalrasites,

constipation, hepatic and abdominal, visceral agmbliral congestions, dropsy, etc. Juice of the fiked with

sugar is a house-hold remedy in dropsy [19].

C. colocynthibas very high medicinal value; the plant contaihse¢ antitumor ingredients: cucurbitacin B,
Cucurbitacin E and the D-glcoside of Beta- sitas{éb].

The purpose of the present study was to investiglayégochemical compound and the antibacterial #iets/of fruit
(Bark and pulp), roots and leaves extract€ofolocynthiagainst Gram- positive and Gram- negative bacteria.

The selected bacteriaare antibiotic resistant dtinmasistant human pathogens.
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EXPERIMENTAL SECTION

Plant material

The plants used for the present study were colleicisSeptember 2011, from Owed Béchar, BéchartyarciWest
Sahara Department, Algeria. Theleaves and root® wdeied for 20 days in the dark at ambient laboyato
temperature (20 to 28°C); the fruits were driedtfoee months at the same conditions, the graime debarrassed,
the different part were milled to a fine powderan electrical mill, and stored in the dark room penature in
closed containers until required.

Qualitative phytochemical screening

Each organ of plant (leaves, roots and fruits) waseened for the presence of key families of
phytochemicals[16,18]. Using the following reageatsl chemicals: alkaloids with Mayer’'s reagentaydhoids
with metallic magnesium and hydrochloridric acidpsenosids for their ability to produce suds, stisoacetic
anhydride and concentrated sulphuric acid, Tanth feirric chloride.

Extraction protocol

Aqueous extract

A total of 5 g of different powdered plant partsrev@dded to 50 ml of distilled water, the mixturasnallowed to
reflux for 30 min. After cooling, it was filterechd stored to 4°C without concentration [9].

Hydromethanolic extract

A 5 g of different organs powder of plant were atitie 50 ml of methanol: distilled water (v/v), thaxture was
allowed to reflux for 30 min. After cooling it wdstered. The filtrate was passed in a rotary evapmr at 65°C to
vapor the methanol; the crude extract was stordd@oprior to analysis.

Bacterial strainsand media
The antibacterial activity of different part extteiof C. colocynthisere evaluated using the following strains of
bacteria,

Gram-positive:Listeria monocytogené&TCC19115);Bacillus stearothermophil(8TCC11778);Staphylococcus
aureugATCC25923);Enterococcus faecallaTCC29212).

Gram-negative bacteria wereKlebsiella pneumonia ATCC4352); Pseudomonas aeruginggal CC27853);
Escherichia coli{ATCC25922).

These bacterial strains were obtained from theelBaststitute, Algiers, Algeria.

All strains were identified by the use of biocheatiprofiles according to the recommendations ofrtf@ual of
clinical microbiology[11]. All organisms were ma#ined in brain-heart infusion (BHI medium) contam 30%
(v/iv) glycerol at -20°C. Before testing, the susgiens were transferred to trypticase soy agar sopghted with
5% of sheep blood and aerobically grown overnigl85C. Individual colonies were isolated and susiegl in 5
ml of 0.9% Nacl solution. The inoculate were preghby adjusting the turbidity of the suspensiomgtch the 0.5
Mcfarland standard and diluted in CAMHB (Cation jemtied Muller Hinton broth) in order to achieve tdequate
inoculum in each case.

The cell number in CAMHB was estimated using aadelilution technique[13]for each assay.

Antibacterial activity

Disk diffusion method

Petri dishes were prepared with 20 ml of base lafdduller Hinton gelose medium and inoculated withO pl of
each bacterial suspension (106 UFC) [20].

After drying in a sterile hood, 6 mm diameter disk&ked with different extract were placed at 3&1C24 h. The
antibacterial activity was expressed as the meamhdjition diameters (mm) produced.

MIC determinations

The minimal inhibitory concentration (MIC) prevamgi visible bacterial growth measured by the dififiére
concentrations of extract of Muller Hinton agar raed
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Different volume of extract were prepared and adae#0 ml of Muller Hinton Agar media; after agitat , the
select solution were transferred into a Petri glatbich were incubated at 35°C for 24 h[1].

RESULTSAND DISCUSSION
Qualitative phytochemical screening
Phytochemical screening is usually carried ouctean for and to characterized the constituentdadoba in a given
plant sample. All phytochemical constituents testeste identified inC. colocynthifuits, leaves and roots as
shown in Table 1.

Table 1:Phytochemical Screening of Citrulluscolocynthisfruits, leaves and roots

Phytochemical constituents Fruils Leaves Rdots
_ Alkaloid + +/- +-

_ Tannins + +/- +

_ Saponins + +/- +

_ Flavonoids + +/- +

_ Unsaturated sterols and terpgns + +

_ Sterol and steroid + + +

Key: +: present; - : Absent; +/-hopresence

The traditional use of plants as medicines proWidebasis for indicating which essential oils af@hpextract may
be useful for specific medical conditions[8,10].

The present investigation has explored the usaefsoich plantC. colocynthiSchard endemic in the south west of
Algeria, for testing phytochemical compound andah&microbial activity of this endemic plant.

Generally in the phytochemical screening of anynplane normally identifies secondary metabolitest thave
accumulated to some extent at specific organ ofpthet. These metabolites that are mainly usedhbyptant for
protection against herbivores may have pharmactdbgictivity when tested on animals [12].

Result of phytochemical screening 6f colocynthiSchard fruits leaves and roots of showed the poeser
saponins, sterols, steroid, terpen, flavonoidgjitaand alkaloids in different proportion in theerpart of plant.

This result is in agreement with findings of Belsemmal. (2009) which proved that alkaloids werenidun all
extracts except the roots, flavonoids were presalyt in seeds; gallic tannin and coumarins onlyeiaves, and all
of them contained steroids.

Ambi et al. (2007) confirmed that three phytocheahiconstituents were identified @. colocynthiSchard seeds
extracts as alkaloid, steroid, glycosides and fiaids.

Extraction of secondary metabolites highly depeadsusing extractor techniques that depend on tlenital
properties of these compounds. Water soluble congeand proteins can be extracted in water or Eubents
whereas water insoluble compounds can be extragtadrganic solvents [5].

Antibacterial activity

Disk diffusion method

The result of the disk diffusion method indicatéatt the inhibition diameters of aqueous and hydtbanelic
extract ofC. colocynthisoots are broadest compared to the leaves anceftinéict. Results are presented in Table 2.

MIC determination

As Table 3 shows, the MICs are more or less impbrdepending on the type of bacteria studied. The
hydromethanolic extract of root shows the besthaatierial activity screw all bacterial strains égkt
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Table2: Antibacterial Activity of the Aqueous and hydrometanolic Extract of Citrulluscolocynthisfruits; leaves and roots by Disc
Diffusion Method

Inhibition diameters(mm)

Bacterial strains Fruits Leaves Roots
Aq |Hyd |Aqg |Hyd|Ag |Hyd
Klebsiella pneumoniaTCC4352) 9.0/9.4 |10.5|10.2|10.4|{11.0

Listeria monocytoge(ATCC19115) 9.9/ 10.0 10.8|11.9|11.4| 10.2
Pseudomonas aerugino6aTCC27853) | 9.8| 10.4| 10.2| 10.7| 11.0| 10.8
Escherichia col(ATCC25922) 9.2(10.0{89 |10.9|10.4| 111
Bacillus sterothermophilly¢TCC11778)| 9.8/ 9.2 (9.8 | 9.7 | 10.4| 11.2
Staphylococcus aureATCC25923) 9.6| 10.0| 10.6| 10.3| 10.6| 10.6
EnterococcusfaecalidTCC29212) 9.418.6 |10.5/9.7 [10.7]10.7

Aq: Aqueous Hyd: Hydromethamoli

Table 3: The MICsof Aqueous and hydrometanolic extract of Citrulluscolocynthisfruits, leaves and roots

MIC (mg/ml
Bacterial strains Fruits Leaves Roots
Ag |Hyd | Ag | Hyd|Aq Hyd
Klebsiella pneumoni#&TCC4352) 9.8 |13.93(/17.1/10.8/18.9 | 5.6

Listeria monocytoge(ATCC19115) 9.8 |10.85/17.1/10.8/18.9 | 5.6

Pseudomonas aerugino6aTCC27853) | 9.8 | 13.93| 25.2| 10.8| 20.92| 5.6

Escherichia col(ATCC25922) 9.45]13.93| 17.1| 08.1| 15.52| 6.0

Bacillus sterothermophilly&TCC11778)| 9.45| 10.85| 25.2| 10.8| 21.6 | 6.0

Staphylococcus aureATCC25923) 9.8 |10.85| 25.2|10.8| 21.6 | 6.0

Enterococcusfaecali@ATCC29212) 9.8 | 12.40| 25.2| 10.8| 15.52| 6.0
Aq: Aqueous Hyd: Hydromethamoli

This study confirmed the efficacy of aqueous andrbgnethanolic extract of the fruits, leaves andtgoaf C.
colocynthisSchard by the diffusion method to measure the diammeof inhibition and the method of the MIC
(minimum inhibitory concentration).

Generally, the hydrometanolic extract of the treetpare efficacy overlooked the bacteria testedritmtion to
aqueous extracts.

The strongest antibacterial activity with inhibiti@one is remarked with hydromethanolic root exttracthe MIC
obtained is 5.6 mg/ml foKlebsiella pneumonia, Listeria monocytoged Pseudomonas aeruginaséhese results
are not in agreement with those reported by Belstrd. 2009 who found that the plant organs with highest

antibacterial properties were immature fruits amunature seeds, and the lowest activity was obsefwedoot
extracts.

The strongest inhibitions were obtained agakhistoli with hydromethanolic root extract which is consigtevith
the results of Belsem et al. (2009).

Usman et al. (2003) found that the inhibition zof&. aureuwith ethyl alcohol extract of root was 13.2 mm.

P. aeruginoses the leading cause of nosocomial infection arsldeveloped mechanisms of resistance to common
antibiotic classes[4]Because of its must alway& seeew antPseudomonas aeruginosa.

These results suggest that the inhibitory effetil@ted by the extract of. colocynthiSchard may be attributable
to the secondary metabolites like phenolic compsard saponins.

Activity cannot be imputed to one family of phytechical only; alkaloids are commonly found to have
antimicrobial properties[14].

Flavonoids are known to be synthesized by plantesponse to microbial infection[7].
CONCLUSION
The obtained results might be considered adeqoateemonstrate thatitrulluscolocynthiSchard extract can be

considered a good antibacterial agent; it can le&l s an antibacterial overcoat against the stifzén a major
problem of resistance in hospitals.
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However, the results are only the first step oftetterial activity; further studies on the isatatiand identification
of the active principal and on the evaluation ofgible synergism among extract component for tetibacterial
activity are needed. Investigations are in progtestetermine the degree of toxicity of these attra
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