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Summary:     
     Bacterial infections become a great health problems. The new antimicrobial agents are will 

reduce this problem. In this study, antimicrobial of activity of extract of Nigella sativa seed that 

used against Staphylococcus aureus isolates was evaluated. Started with an objective to appraisal 

the antibacterial potentials of ethanol extract  of Nigella sativa prepared in different 

concentrations (50, 100,200& 400 mg/ml) against Staphylococcus aureus and associated its 

activity with antibiotic concentration value Ciprofloxacin(5µg), Amoxicillin(25µg) & 

Penicillin(6µg) by determining the inhibition zone produced around the holes after growth on 

Muller-Hinton agar . 

      This results showed activity of antibacterial of the Nigella sativa at different   concentrations  

and standard antibiotics exhibited various degrees of zones of inhibition in the culture media 

depending mainly upon the type of plant extract, concentration of extract in addition to the type 

of tested bacterial. Nearly all the Nigella sativa extracts were found to have significant activity 

(p<0.05) against all tested bacteria related with negative control. In the same time the current 

study was recorded that inhibition zones diameter against examined bacteria raised significantly 

difference (p<0.05) at extract concentration raised (400 mg / ml ). The MIC values of  ethanolic 

extracts of Nigella sativa  extended from 0.156 to 0.312 mg/ml against tested bacteria . Whereas 

the MBC values ranged 1.248 mg/ml . 

Key words: Nigella sativa, antibacterial activity, Staphylococcus aureus  . 
 

المكورات  لحبة السوداء على نمو بكتريال الأيثانولي لمستخلصلدراسة الفاعلية المضادة للجراثيم 
 العنقودية الذهبية في الاطباق الزرعية

 محمد عبد الرضا ياسين خضير 
 فرع العلوم المختبرية السريرية , كلية الصيدلة  ,جامعة القادسية 

  الخلاصة:
 عوامل إلى ماسة حاجة وهناك. العالم أنحاء جميع في رئيسية صحية مشكلة للأمراض المسببة البكتيرية العدوى أصبحت

 بذور لمستخلص للميكروبات المضاد النشاط تقييم تم الدراسة، هذه في. المشكلة هذه على للتغلب الجديدة الميكروبات مضادات

الحبة  من مقتطفات عدة من للجراثيم مضادة إمكانات يملتقي هدف مع بدأت. الذهبية العنقودية المكورات ضد السوداء الحبة

المكورات العنقودية الذهبية والتي يرتبط  ضد( مل/  ملغ 055 و 055،055 ،05) مختلفة كيزاتر في أعدت السوداء والتي 

يكروغرام(  , ) م 00ميكروغرام( , ) اموكسيسيلين ( )  0نشاطها مع قيمة المضادات الحيوية القياسية ) سيبروفلوكساسين () 
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 مولر وسط على النمو بعد الثقوب حول تنتجنمو الجراثيم  والتي  تثبيط نطاق تحديد خلال منميكروغرام(  6البنسلين () 

 . هينتون

اظهرت نتائج الفعالية المضادة للبكتريا لمختلف مستخلصات الحبة السوداء المستخدمة في الدراسة والمضادات القياسية درجات 

كما وجد ان جميع مستخلصات الحبة السوداء لها فعالية مضادة  ,ن نطاق تثبيط النمو حول حفر الوسط الزرعي متفاوته م

للجراثيم وبصورة معنوية ضد جميع البكتريا المختبرة مقارنة مع مادة السيطرة السالبة , كما لوحظ ان اعلى فعالية سجلت 

بقية المستخلصات فعالية متقاربة على الاعم .في الوقت نفسه اظهرت  في حين اظهرت, لمستخلص الحبة السوداء الايثانولي 

 الدراسة الحالية ان زيادة التركيز المستخدم ادى الى زيادة معنوية في نطاق تثبيط النمو حول الحفر المعمولة بالوسط الزرعي .

 

 ت العنقودية الذهبية . الكلمات الافتتاحية : الحبة السوداء ، الفعالية المضادة للجراثيم ،  االمكورا
 

Introduction: 
The microbial resistance to antibiotics 

increase overtime and form threatens agianst 

public health , and it  reduces effency of 

antibiotic treatment and it will increases 

mortality , morbidity, in addition to care costs 

. the search about new antimicrobial agent 

become important demand [1,2]  

Staphylococcus spp are distributed in nature, 

it is part of the normal flora and microbiota in 

the skin and mucosa layer in all the animals 

suc as birds. Some Staphylococcus spp are 

opportunistic and causes infections in human 

and anilams. Staphylococcus  aureus,  also 

causes series of  types of intoxications, S. 

aureus is  associated bacertia commonlly in 

purulent infections (such as pneumonia, 

abscess meningitis, carbuncle, endocarditis 

and furuncle) [3,4]. Since ancient pepoles, 

plant natural sources are used as medicinal 

therapeutic because it consist from of many 

substancs that are think it has great role in 

the cure to many of infectious diseases. The 

plants supply a lot of chemical compounds, 

which have many of therapeutic uses such as 

antibacterial, antiviral, anticancer, antifungal 

effecting [5]. Nigella sativa is spread in Asia 

Minor, northern Africa and southern Europe. 

The seeds are black and small and have 

aromatic taste and odor. This seeds 

sometime called black seed and it used in 

popular medicine commonly against many 

of diseases such as diabetes, cough, asthma, 

hypertension, eczema, inflammation and 

fever. Furthermore Seed oil has 

antineoplastic, analgesic and antipyretic, 

effect [6].  also consist from saponins, 

alkaloids and proteins and antioxidant [7,8]. 

the seed oil has antimicrobial effecting [9], 

antitumor [10] and a activated effect in 

immune status [11]. the seed oil showed 

wide spectrum effective against bacteria like 

B. pumilus, S. abony, E. coli, Bacillus 

cereus, S. aureus and B. subtilis [12,13].  

Nigella sativa seeds contain thymoquinone, 

it is an active constituent of, and contain  

quinone, that it has many of 

pharmacological uses including anti-

inflammatory and analgesic [14].the 4-

terpineol (2.0%–6.6%), t-anethole (0.25%–

2.3%), ρ-cymene (7.1%–15.5%), 

carvacrol(5.8%–11.6%) and thymoquinone 

(27.8%– 57.0%) of N. sativa composition 

[15]. In addition, thymoquinone and its 

reduced product thymohydroquinone have 

been reported to have an antibacterial 

activity and beneficial interaction with some 

antibiotics [16] also Thymol is reported as 

antibacterial activity[17,18]. Thymoquinone 

is the methanol soluble compound present in  

N. sativa oil [19]. The  tannins is compound 

extracted from the seeds by use methanol 

[20] and many of studies found the tannins 

has antimicrobial effecting[21] Antibacterial 

characteristic of N. sativa can possible 

because the ability of the oil to enter over 

the  membranes and destroy bacteria cell 

leading to cell death[22]. 

Material and methods: 

* Plant materials:  

       Nigella sativa were taken from the local 

markets in Al-Diwanyia province,Iraq. 
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Department of Clinical Laboratory Science, 

collage of pharmacy  has recognized the 

premeditated plant. 

* Preparation and plant extracts: 

       Seeds was keep at (45°C) under lower 

light, then mashed by use mechanical 

blender a gruff powder, A weighed quantity 

(100 gm) of the powdered plant was then 

undergo to continuous hot extraction in 

soxhlet apparatus with ethanol . the extracts 

were purring by filter paper and  intensified 

to dryness at evaporator in (25°C) till 

completely solvent had been removed to 

give pure Concentration of Nigella sativa 

extract with a yield of  (50mg/ml), 

(100mg/ml), (200mg/ml) and (400mg/ml) 

respectively in relationship to the dried 

starting plant material [23].  

* Test microorganisms:  
        The organisms of staphylococcus 

aureus, was gotten from bacteriological 

laboratory of the Diwaniyah Teaching 

Hospital in Al- Diwaniyah province. They 

was sub- cultured on Nutrient agar slants 

and used throughout the studies. it was keep 

at 40C for next steps [24]. 
 
* Assay of antibacterial activity: 

 The Agar well diffusion method is used to 

extraction of Nigella sativa to evaluate 

antibacterial activities. it was placed 1.0 ml 

of broth cultures of the bacteria (1.0 x 10
7 

cfu/ml) In a Petri dish with 15  ml of molten 

nutrient agar ,and  by inserting the broth 

cultures into sterile Petri dishes, combining 

the molten agar , quietly circular motion  to  

ensure spreading of the microorganisms. 

after that, allowed to harden on a flat 

surface. On the center of growth, three wells 

(6 mm) as diameters using a sterile pasture 

pipette and complete with 100 μl of each 

concentration of plant extracts. The 

distribution of the material extract for one 

hour then put in incubator at 37 C ° for 

overnight. In the end of incubation period 

the plates were collected and examined for 

any zones inhibition [25]. Negative Control 

plates (diluted solvent) and standard 

reference antibiotics plates (Ciprofloxacin 

(5µg) , Penicillin(6µg) , Amoxicillin ( 25µg) 

, and ready for testing antibacterial effecting. 

each experiment repeated again three times 

and calculate diameter of zone inhibition . 

 

* Determination of MIC & MBC values 

      Minimum inhibitory concentration 

(MIC) was detected by the micro-dilution 

method using serially diluted (2-fold) plant 

extracts according to the NCCLS (7) .  A 

serial dilution concentration was carried out 

to give final lie between 6.25 to 0.781 

mg/ml from each plant extract. Bacteria 

were adjusted to contain approximately 10
5
 

CFU/ml. The test plates were incubated for 

18 hour at 37 ¼C . least concentration of  

MIC was taken which inhibited by bacteria. 

Then sub-culturing the test dilutions onto 

fresh solid medium and incubated at 37C 

(24) hour. the Highest dilution was chosen 

the MBC [26].  

 

 

 

* Statistical analysis : 

the reading is done by use the mean ± 

S.E.M. Statistical , and was done the 

comparison among the groups. (ANOVA) 

test are used , in SPSS software program 

(V18) and submitted to (LSD) test P value ≤ 

0.05 .  
Results:  

      The antibacterial screening of different 

extracts prepared from seeds of Nigella 

sativa plant compared with standard 

antibiotics as positive control   were done by 

agar well diffusion method and serial 

microdilute  against Staphylococcus aureus.  

   The control positive ciprofloxacin (5µg) 

showed respective mean of inhibition zones 

of 34 ± 1.2 mm against the growth of 

staphylococcus aureus. Penicillin antibiotic 

disc (6µg) showed respective mean of 
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inhibition zone of 14.2 ± 2.2  mm against the 

growth of staphylococcus aureus . 

Amoxicillin  ( 25µg) showed respective 

mean of inhibition zone of 32 ± 1 mm 

against the growth of staphylococcus aureus  

(table  1 )  

 The negative control (diluted ethanol ) show 

inhibition zone on tested growth bacteria of 

S.aureus  that gave inhibition zone of 8.2 ± 

0.8 mm    (table 1) 

The comparison of inhibitory zones that 

caused by Nigella sativa extract with those 

caused by positive control antibiotics there 

results were and there was no deference   

(table 2). 

The extract at  concentration 200 mg/ml 

caused zone of inhibition more than 

concentration 50 and 100 mg/ml and more 

than penicillin  

But the most effective concentration was 

400 mg/ml of Nigella sativa extract it was 

more than other concentrations and ethanol 

and antibiotics even ciprofloxacin. 

The MIC & MBC of the Nigella sativa 

extract  was shown in the tables (3). The 

ethanolic seeds extract showed  MIC & 

MBC values at 0.156 - 1.248 mg/ml against 

S.aureus . 

Table 1 illustrate the zone of inhibition to S. aureus caused Positive control (reference antibiotics) 

Positive control  (reference 

antibiotics) 

The inhibition zone of S. aureus 

growth in plate (mm) 

Ciprofloxacin 34 ± 1.2
(b) 

Amoxicillin 32 ± 1
(c) 

Penicillin 14.2 ± 2.2
(f) 

Negative control  

Ethanol 40% 8.2 ± 0.8
(g) 

 

Each value represent  means  ± standard error , each well contain volume 100 µl   the 

values of inhibition zone measured by  mm in the diameter where . Same letters (no 

significant difference) and vesa versa  at (p<0.05). 

Table (2) : The antibacterial effects of different extracts of Nigella sativa compared with some 

antibiotics against Staphylococcus aureus growth in culture media  . 

Concentration of Nigella 

sativa extract (mg/ml) 

The inhibition zone of S. aureus 

growth in plate (mm) 

50 26±1.2
(e) 

100 28.5±1.4
(d) 

200 29.8±0.9
(d) 

400 37.4±1.6
(a) 

 

Each value represent  means  ± standard error , each well contain volume 100 µl   the 

values of inhibition zone measured by  mm in the diameter where . Same letters (no 

significant difference) and vesa versa  at (p<0.05) 

Table (3) : the values of MIC and MBC (mg/ml) for different extracts of Nigella sativa against 

Staphylococcus aureus pathogen. 

Concentration of Nigella sativa extract 

0.03

9 

0.078 0.156 0.312 0.624 1.248 2.5 5 10 20 40 MIC MBC 

- - + + + ++ ++ +

+ 

+

+ 

+

+ 

+

+ 

0.156 1.248 
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    -     Represent no effect 

+    Represent the value of MIC 

++ Represent the value of MBC  

 

Discussion:  
The plants in general contain many 

bioactive ingredients that can be interest in 

therapeutic as well as their low toxicity 

equivalent with chemical drugs , Thus the 

present work aimed to study the possibility 

the use of certain preparation made from 

N.sativa extract as active components for  

pathogenic bacteria through the testing its 

activity in the culture media [27 ]  . 

By comparing  ethanolic extracts  of 

N.sativa with  control positive antibiotic 

against S.aureus bacteria, ethanolic extract at  

concentration 400 mg/ml showed higher 

inhibition zone than control antibiotic.  

The results were in similarity with 

those informed by[28] screening singnificant 

antibacterial activity of Nigella sativa 

against microorganism  .Hence, Nigella 

sativa formed from compounds have  

antibacterial effecting [29].  

 it's contains a many of substances 

like dithymoquinone and thymoquinone, 

these compounds have effect against 

organisms, there are four component 

reported in seed of N. sativa seeds, 

nigellidine, nigellicine, isoquinolines and 

nigellimine [30]. 

sterols and phenolic constituents 

were extracted from N. sativa. 

thymohydroquinone and Thymoquinone are 

active substances that have different 

pharmacological effecting such as 

antihypertensive, antioxidant and anti-

inflammatory [31]. So the antibacterial 

activity of Nigella sativa is associated with 

thymoquinone dithymoquinone content.  

On the other hand the concentration 

of  thymoquinone when increased, the 

antibacterial activity of Nigella sativa will 

be increased also, therefore  antibacterial 

activity caused by concentration 400 mg/ml 

was more than other concentrations due to 

high content of thymoquinone and the zone 

of inhibition was more than other zones even 

the control antibiotics [32]. 

The Gram positive bacterial resistes for 

many of antobiotics becauses outer 

membrane prevent antibiotics getin [33]. 

Effect of the antibacterial of the extracts 

could be suggested by disturbance across the 

permeability barrier of the bacterial 

membrane [34]. 

In the present study the MIC values of the 

plant extracts components was taken in this 

study were lower than the MBC values this 

belived that Nigella sativa extracts where 

become bactericidal in higher concentration 

and bacteriostatic in lower 

concentration[35].     

Nigella sativa has antimicrobial activity 

against the bacteria that used in our study [36] 

may be present non-enough amount of active 

gradient compound in the crude extracts to 

show complete activity with the dose levels 

employed , the  conclusion  is  advice to use 

of Nigella sativa to treatment infectious 

diseases. 

 

Reference : 

1. Levy S. B. (2002): The Antibiotic 

Paradox: How the Misuse of Antibiotics 

Destroys Their Curative Powers. Perseus 

Publishing, Cambridge, MA. 

2. Moghadam, S. M.; Maleki, S. Darabpour, 

E. Motamedi, H. Nejad, M. S. (2010): 

Antibacterial activity of eight Iranian plants 

extracts against methicillin and cefixime 

resistant Staphylococcus aureus strains. 

Asian pacific J. of tropical medicine 262-

265. 

3. Zuo G.Y.; Wanga G.C.; Zhaoa Y.B.; Xua 



Kufa Journal For Veterinary Medical Sciences        Vol. (8)         No. (2)             2017 
 

129 
 

G.L. ; Haob X.Y.; Hanc J.; Zhaoc Q. (2008): 

Screening of Chinese medicinal plants for 

inhibition against clinical isolate of 

methicillin-resistant Staphylococcus aureus 

(MRSA) J.of Ethnopharmacology 120, 287–

290. 

4. Nwankwo EOK, Abdulhadi, Sale, 

Magagi, A. and Ihesiulor Gabriel. (2010): 

Methicillin resistant S. aureus (MRSA) and 

their antibiotic sensitivity pattern in Kano 

NIGERIA. AFR. J. CLN. EXPER. 

Microbio1 1, (1): 129-136. 

5. Pereira, P., Huerta, B., Borge, C., 

Astorga, R., Romero, R. & Perea, A. 2004.      

Antimicrobial activity of five essential oils 

against origin strains of the 

Enterobacteriaceae family. Acta 

Pathologica, Microbiologica et 

Immunologica Scandinavica 113(1): 1-6. 

6.  Ali, B.H. and G. Blunden, 2003. 

Pharmacological and toxicological 

properties of  Nigella sativa. Phytother. Res., 

17: 299-305. 

7.Brutis, M. and F. Bucar, 2000. Antioxidant 

activity of Nigella sativa essential oil. 

Phytother. Res., 14: 323-328. 

8.Gilani, A.H., Q. Jabeen and M. Khan, 

2004. A review of medicinal uses and 

pharmacological activities of Nigella sativa. 

Pak. J. Biol. Sci., 7: 441-51. 

9. Morsi, N. 2000. Antimicrobial effect of 

crude extracts of Nigella sativa on multiple 

antibiotics-resistants bacteria. Journal Acta  

Microbiol. 49: 63-74. 

10. Worthen. D., Ghoshan, D. & Crooks, P. 

1998. The in vitro anti-tumor activity of 

some crude and purified components of 

blackseeds, Nigella sativa. Journal of Anti -

Cancer 18: 1527-1532.  

11. Salem, M.L. & Hossain, M.S. 2000. In 

vivo acute depletion of CD8 (+) T cells 

before murine cytomegalovirus infection 

upregulated innate antiviral activity of 

natural killer cells. International Journal of 

Immunopharmacology 22: 707-718. 

12.  Alanís, AD., F. Calzada, J.A. Cervantes, 

J. Torres and G.M. Ceballos, 2005. 

Antibacterial properties of some plants used 

in Mexican traditional medicine for the 

treatment of gastrointestinal disorders. J. 

Ethnopharmacol., 22(100): 153-7. 

13. Savadogo, A., Quattra, A.T. Cheik, H.N. 

Bassole Imerel and A. Traores, 2004. 

Antimicrobial activities of acid bacteria 

strain isolated from Burkina Fasso 

fermented milk. Pak. J. Nutr., 3: 174-179. 

14. Salih, B., Sipahi, T., Donmez, E. O. 

(2009). Ancient Nigella seeds from 

BoyaliHoyuk in North-Central Turkey. J. 

Ethnopharmacol, 124(3), 416-420. 

15. Oktay AS, Ethem GT, Omer FA. The 

protective effect of thymoquinone on 

ethanol-induced acute gastric damage in the 

rat. Nutr Res 2005; 25:673-680. 

16. Halawani E. Antibacterial Activity of 

thymoquinone and thymohydroquinone of 

Nigella sativa L. and Their Interaction with 

Some Antibiotics. Adv Biol Res 2009; 3:5-

6, 148-152. 

17. Ave Sina: Law of Medicine, Interpreter, 

Sharafkhandy A. Ministry of Guidance 

Publication, Tehran, 1990, pg. 314. 

18. Karapinar M and Aktug SE. Inhibition of 

food borne pathogens by thymol, eugenol, 

menthol and anethole. Int J Food Microbiol 

1987; 4(2): 161-6. 

19. Abou Basha LI, MS Rashed, Aboul 

EHY. TLC assay of thymoquinone in Black 

Seed oil (Nigella sativa Linn) and 

identification of dithymoquinone and 

thymol. Journal of Liquid Chromatography 

1995; 18(1): 105-115. 

20.Eloff JN. Which extractant should be 

used for the screening and isolation of 

antimicrobial components from plants? J 

Ethnopharmacol 1998; 60:1-8. 

21. Scalbert A. Antimicrobial properties of 

tannins. Journal of  Phytochemistry 1991; 

30: 3875-3883. 

22. Bakkali F, Averbeck S, Averbeck D, 

Idaomar M. Biological effects of essential 



Kufa Journal For Veterinary Medical Sciences        Vol. (8)         No. (2)             2017 
 

130 
 

oils. Food and Chemical Toxicology 2007; 

46: 446–475. 

23. Harbone, S. B. (1984).Guide to modern 

techniques of plant analysis. Chappman and 

London; pp4. 

24. Jay, J.M., M.J. Loessener and D.A. 

Golden, 2005. Modern Food Microbiology. 

7th ed., Springer, pp: 423-24, 545-60. 

25. Baydar  H,  Sagdic  O,  Ozkan  G.,  

Karadogan  T. 2004. Antibacterial activity 

and composition of essential oils from 

Origanum, Thymbra and Satureja species 

with commercial importance in Turkey. 

Food Control 15, 169-172.  

26. Pinto, E., 2006. Antifungal activity of 

the essential oil of Thymus pulegioides on 

Candida, Aspergillus and dermatophyte 

spices. J. Med. Microbiol., 55: 1367-1373.  

27. Shahidi Bonjar GH, Aghighi S, Karimi 

Nik A. Antimicrobial and antifungal 

survey in plants used in indigenous 

herbal medicine of south east regions of 

Iran. J Biol .2004; 4:405-412. 

 

28. Ani V, Varadaraj MC and Naidu 

KA,2006. Antioxidant and antibacterial 

activities of polyphenolic compounds 

from bitter cumin (Cuminum nigrum L.) 

. European Food Research and 

Technology 224( 1) :109-115. 

29. Iqbal Ahmad, Arina Z. Beg. 

Antimicrobial and phytochemical 

studies on 45 Indian medicinal plants 

against multi-drug resistant human 

pathogens. Journal of 

Ethnopharmacology. 74 (2); 2001, 

Pages 113–123 . 

30. Bakkali F, Averbeck S, Averbeck D, 

Idaomar M. Biological effects of 

essential oils. Food and Chemical 

Toxicology 2007; 46: 446–475. 

31. Khan MR. Chemical composition and 

medicinal  properties of Nigella sativa 

Linn.     Journal of 

Inflammopharmacology. 1999; 7: 13-35. 

 

32. Bourgou S, Pichette A, Marzouk A, Legault 

J. Bioactivities of black cumin essential oil 

and its main terpenes from Tunisia. South 

African Journal of Botany 2010; 76: 210-6 

 

33. Jigna, P. and Sumitra, V.C. (2007). In 

vitro antimicrobial activity and 

phytochemical analysis of some Indian 

medicinal plant. Turk. J. Biol.,31:53-58. 

34. Cowan, M. M. (1999). Plant products as 

antimicrobial agents. Clin. Microbiol. 

Rev., 12:564-582 . 

35. Alhaj,   N.A ., M.N .   Sham sudin,   H.F.   

Zamri   and R. Abdullah, 2008. 

Extraction of essential oil from Nige lla  

sativa  using  supercritical  carbon  

dioxide: Study ofantibacterial activity. 

A m.  J. Pharm acol. Toxicol., 3: 225-

228. 

 

36. Salman M.T, Khan R.A and Shukla I. 

Anti-microbial activity of Nigella sativa 

linn. Seed oil against multi-drug   

resistant bacteria from clinical isolates. 

Indian J. Nat. Prod Resour.2008; 7: 10-

14.    

 


