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ABSTRACT

Most of the bacterial pathogens are resistant tstéyg synthetic antibacterial agents demandingisereasing

effort to seek effective phytochemicals as antd@dt agents against such pathogens. Nigella sativgblack

cumin) seeds play an important role in folk medicend some of its major constituents are repor@dée

pharmacologically active. In this present work, &llgsativa seed extracts were obtained using mdiera
extraction by various solvents (water, ethanol,lmaabl, and cyclohexan). The antibacterial and amtifal effects
of different extracts and essential oil of seedsewnvestigated by the agar diffusion method agaim® gram

positive (Bacillus subtilis CIP52.62 ,Staphylocce@ureus CIP4.83) and three gram negative strainbazteria

(Escherichia coli CIP53.126 ,Pseudomonas aeroginob282.118, Salmonella abony CIP80.39) and oneirstoh

fungi (Candida albicans CIP48.72). All the extraated essential oil showed varying degree of inkuhit
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INTRODUCTION

The problem of microbial resistance and degenaratiseases are growing and the outlook for theofisgnthetic
drugs without adverse effects in the future id stilcertain. Synthetic drugs also block recepttgssand hence
attempts are being made to control the use of s¥ictllrugs and develop new drugs from natural nessulike
medicinal plants. Medicinal plants are importardrépeutic aids for various ailments and the usthage that are
native to Morocco in various traditional systermuddicine are awe inspiring.

Nigella sativa(N. sativg seed, called as ‘Black Seed’ in English languafjeHabba Al-Sauda’ or ‘Al-Habba Al-
Barakah'’ in Arabic andKalvaniji' in Urdu and some local languages in the Indiabc®uatinent, is well known in
the Middle East, Middle Asia and Far East as amahtemedy for many ailments and as a flavouringnagn bread
and prickles. An authentic saying of the Propheh®fumad (Peace Be Upon Him) about black seed isqaisted

in Al-Bukharil: Abu Huraira (Allah be pleased from him) narratectillah’s Apostle (peace be upon him) said
“Use the black seed, which is a healing for alledises except ‘As-Sam” and As-Sam is DgHth

Different pharmacological effects such as isuliapic[2], hypoglycemic [3], anticancer [4,5], antgiceptive, anti-
inflammatory[3,6,7], hepatoprotective[8], neurogitve[9], antihistamine, antiulcer [10] and broadhator [11]
activities have been reported for this plant. Blagknin has been traditionally used in the Arabiauntries, Indian
continent and Europe for culinary and medicinalppges as a natural remedy for a number of illneases
conditions that include asthma, hypertension, defdnflammation, cough, bronchitis, headachegmez fever,
dizziness and influenza. The seeds or its oil aselias a carminative, diuretic, lactagogue and ifege{12].

N. sativaseeds contain 36%—-38% fixed oils, proteins, alkisosaponin and 0.4%—-2.5% essential oil. The foied
is composed mainly of unsaturated fatty acids. @bsential oil was analyzed using GC-MS. Many corepts
were characterized, but the major ones were thyioge (27.8%-57.0%)-cymene (7.1%-15.5%), carvacrol
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(5.8%-11.6%), t-anethole (0.25%—2.3%), 4-terpingbD%—6.6%) and longifoline (1.0%-8.0%). Thymoquiao
readily dimerizes to form dithymoquinone. Four &dkds have been reported as constituent®l.ofativaseeds.
Two, nigellicine and nigellidine have an indazolaicleus, whereas nigellimine and its N-oxide are
isoquinolines[12]. As the public becomes more iegéed in herbal medicine and bacterial pathogeosrbe more
resistant to commercial antibiotics, scientists am@easingly investigating the antibacterial pndigs of plant
extracts and fractions [13-16]. Antimicrobial adies have been reported for the extractbbfsativaseedin
vitro[17,18] The objective of this study is to investigate thdiraicrobial activity ofNigella sativaseed various
extracts obtained by maceration extraction andntisé®il against different bacterial and fungi lpagens.

EXPERIMENTAL SECTION

Preparation of plant sample
The Nigella sativaeeds were purchased from a local herbal shop imdto The seeds were dried at 40°C
overnight and were ground to powder in a grinder.

Preparation of different extracts:

30 g of the dried black cumin seed powder was takem 500 ml conical flask and 300 ml of differeraivents
(water, ethanol, methanol, cyclohexan) was adddgbegowder, which was kept at room temperatur&foh in a
dark place. The suspensions were filtrated thraugterile filter paper (Whatman-1) and the filtratas centrifuged
at 4000 rpm for 15 min. The final concentratiorddferent extracts was fixed at 100 mg/ml.

Antibacterial test

The different extracts and essential oil of seedsewfirst testedn vitro for their activity against three bacterial
strains Gataphylococcusaureus CIP 4.83, Escherichia cofP33l126, Pseudomonas aeruginosa CIP 82-118,
Salmonella abony CIP80.39 and Bacillus subtilis GP-62 and against fungal strain€4ndida albicans CIP
48.72. Tetracyclin was used as control drugs. The #ietsswere determined by the agar diffusion techaigs
previously described [19]. 18 mL of Muller-Hintorgaxr medium were poured into petri dishes as a langtr, a
suspension of each test bacterium was diluted avithppropriate volume of Muller-Hinton agar meditmtontain
about 16 CFU/mI and 8 mL of it was poured on of the firayér of each petri dish. The petri dishes were &&pt
min at room temperature and then at 4°C. Cylinideaities were punched in the agar with a suitalgeice. 5@l
volume with concentration 100mg/ml of each extragts loaded into the cavities prepared in the agtrthe
plates were incubated at 37 °C for 48h in caseaofdrsia and after 72h in case of fungi at 25°C.

RESULTSAND DISCUSSION

This study reports the antimicrobial activity ofricaus extracts oNigella sativaseed and essential oil against three
bacterial strainsSataphylococcusaureus CIP 4.83, Escherichia cd331126, Pseudomonas aeruginosa CIP 82-
118, Salmonella abony CIP80.39 and Bacillus sub@IP 52-62 and against fungal strain€gndida albicans CIP
48.72..The antimicrobial activity has been assessed dgasimgly by the presence or absence of inhibitiones.
The results of the antimicrobial activity of thev@stigated extracts and essential oil are showraliles 1. These
results suggest that the aqueous extract did raw simy activity againsB. subtilis, S. aureus, P. aeroginosa, S.
abony and C.albicans However ethanolic extract showed some activitpiagt this particular strain, whereas
B.subtili@ndC. albicansatlOOmg/ml (Table 1). Methanolic extract gave higimbibition zone than aqueous against
E.coli, but againstS.aureusand B.subtiliswater extract showed higher inhibition zones.Esaknil gave higher
inhibition zone againss. aureus, B.subtilis and C. albicabsit against. abony, P. aeroginosa and E. csitiowed

no inhibition Against fungal strain i@. albicangaqueous, methanolic and cyclohexanic extracts dicshow any
inhibition.

Table 1. Antimicrobial activity of aqueous, ethanolic, methalonic and cyclohexanic extracts and essential ail

Test E. Coli S.aureus P.aeruginosa B. subtilis S.abony C. albicans
Aquoeusextract ++ -- - - -- -
Ethanol extract - - - ++ - ++
Methanolextract - ++ - ++ - -
Cyclohexanextract - -- - ++ - -
Essential oil -- ++ - ++ - ++

--: No inhibition zone.
++: Presence of inhibition zone.

Due to the increased resistance of microorganisgasnst the currently used antibiotics and the higist of
production of synthetic drugs, pharmaceutical camgrmare now searching for alternatives. Medicptahts could
be one approach because most of them are saféittiétiside effects, if any, are of low cost andeaf a wide range
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of antibiotic resistant microorganisms[20]. The qaet findings demonstrated that the plant matdrés been
blessed with many of the natural phytoconstituehitese phytoconstituents as well as plant exti@etsesponsible
for antimicrobial activity.

CONCLUSION

Based on the results obtained in this study, it &ygoncluded that plant extractshfsativahave a stronger and
broader spectrum of antimicrobial activity agaiastumber of food borne bacteria and the extractsbraused to
discover bioactive natural products that may seasebasic source for the development of new antohiaf
compounds to overcome the problem of increasingteege to known traditional antibiotics.
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