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Abstract: 

The effect of oil, ethanol and total alkaloids extracted from the seeds of Nigella sativa L. 
(Ranunculaceae) by three different methods (soxhlet, solvent extraction, and reflux 
techniques) on the growth of Staphylococcus aureus was evaluated. Five concentrations 
(100 µl, 130 µl, 150 µl, 170 µl, 200 µl) of these extracts were utilized. The ethanol and 
alkaloid extracts performed better antibacterial activities than others, whereas oil extracts 
showed good activities only in high concentrations. Most of data of extracts showed dose 
dependent antibacterial effects. This study presents that solvent extraction method was the 
best method of extraction as it recorded better action on the growth of Staphylococcus 
aureus. 
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1. INTRODUCTION: 

Seeds of Nigella sativa L. 
(Ranunculaceae) commonly known as 
black seed or black cumine, are used in 
folk (herbal) medicine all over the world 
for the treatment and prevention of a 
number of diseases and conditions that 
include asthma, diarrhea and 
dyslipidaemia [1]. The plant extracts and 
essential oil showed a broad range of 
pharmacological effects such as anti 
diabetic [2,3]. The extracts of the plant 
also showed anti microbial in vivo effect 
[4,5]. The oil of the plant protects against 
induced hepato-toxicity and improves 
serum lipid profile in rats [6]. The proteins 
fractionated from the plant showed 
immune modulator effect using non-
activated or mitogen activated cells [7], 
the crude and ethanol extract of the seed 
showed hepato protective activity [8,9]. 
Nigella sativa seeds possess clinically 
useful anti-H. pylori activity, comparable 

to triple therapy clarithromycin, 
amoxicillin, omeprazole [10]. 

In the current work, the effect of oil, 
ethanol and total alkaloid extracts of 
Nigella sativa L. seeds were studied on 
the growth of pathogenic bacteria 
Staphylococcus aureus, to evaluate the 
extraction procedure that yields best 
antibacterial effects bearing in mind that 
natural products may play a future role by 
replacing or substituting antibiotics that 
faces the great threat of over all resistance. 

2. MATERIALS AND METHODS: 

2.1 Materials 

The seeds used in this study were 
purchased from local market in Hawler\ 
Kurdistan Region (season 2008). Seeds 
were cleaned and powdered. 

2.2 Methods: 

2.2.1 Extraction process: [11]. 
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2.2.1.1 Soxhlet extraction: 

Sixty grams of the Nigella sativa L. 
seeds was extracted with (300 ml) 
petroleum ether (60-80 ̊C) using Soxhlet 
apparatus for 3 hours, after evaporation of 
the solvent by rotary evaporator, yellow 
oily extract (yield 20 % w/w) was 
obtained. The final un-extracted portion 
was air dried then the same procedure was 
repeated using ethanol (96%) for 3 hours, 
the extract was evaporated a yellow-
greenish oily extract (18.2%) yielded  

2.2.1.2 Solvent extraction [12]: 

 The powdered seed 60 gm was soaked 
in 300 ml of petroleum ether (60-80 ̊C) at 
30 ̊C for 3 hours with stirring. The 
mixture was filtered using Whatman No.1 
filter paper. The final extract was 
evaporated as previously mentioned to 
obtain yellow-greenish oily extract (yield 
19.5%). 

The ethanol extract was obtained by the 
same method and its colour was greenish 
(yield 17.8%). 

2.2.1.3 Reflux extraction: 

Sixty grams of the powdered seed was 
extracted for 3 hours using petroleum 
ether (60-80 ̊C) by reflux apparatus in a 
water bath. The mixture was filtered and 
evaporated as in method 2 the crude 
extract was yellow-greenish oil (yield 
20.9%). 

The ethanol extract was obtained by 
repeating the same procedure after drying 
the un-extracted portion and greenish oily 
compound was obtained (yield 19.2%). 

2.2.2.1 Separation of alkaloids: 

Three grams of the ethanol extract from 
each of the three methods were added 
slowly, with stirring into 100 ml of 2% 
hydrochloric acid. The acidic extract is 
then cooled, filtered and placed in a 

separator funnel, where it is made alkaline 
by adding ammonium hydroxide solution. 
The alkaline solution was extracted, three 
times with 100 ml of chloroform. The 
chloroform layer is then evaporated by 
rotar evaporator under reduced pressure to 
obtain total brownish alkaloid (yield 8.5, 
8.3 and 8.7%) respectively [13]. 

 The total alkaloids were identified by 
thin layer chromatography, that a small 
amount of the extract to be analyzed is 
spotted near the bottom of a sheet of glass 
coated with a thin layer of a solid (Al2O3) 
as adsorbent. The plate is then placed in a 
shallow pool of a solvent in a developing 
chamber which is the mobile phase, solid 
iodide was used for visualization. 
Retention factor Rf was measured using a 
ruler.  

Rf1 (for the total alkaloids using method 1) = 0.5 0.75 
0.86 (Benzene 5: chloroform 5)  

Rf2 (for the total alkaloids using method 20) = 0.5 0.8 
(Benzene 5: chloroform 5)  

Rf3 (for the total alkaloids using method 3) = 0.54 0.67 
0.77 0.89 (Benzene 5: chloroform 5)  

2.2.3. Antibacterial activity: 

Thirty clinical strains of the bacterial 
cultures were obtained from Rizgary 
teaching Hospital and the College of 
Science, Department of Biology, 
Microbiology laboratory. Bacterial 
cultures were activated by transferring a 
loop full of bacterial culture to a test tube 
containing 10 ml of sterilized nutrient 
broth, incubated at 37 ◦C for 4 hours. 
Appropriate dilutions were made by using 
sterilized peptone water 0.1% (10-1-10-5). 

Nutrient agar prepared and poured into 
sterile Petri dishes to a depth of 4 mm. In 
each plate, five holes were made each of 7 
mm in diameter using a sterile cork. The 
plates were streaked by sterile cotton 
wood swab which dipped into diluted 
bacterial suspension (10-5) and 100, 130, 
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150, 170 and 200 µl of the petroleum 
ether, ethanol and alkaloid extracts of the 
three methods were added to these holes 
with sterile micro pipettes, the plates were 
incubated at 37 ◦C for 18-24 hours, then 
the diameter of inhibition zone were 
measured in millimeter using a ruler [11]. 

2.2.4. Statistical analysis: 

All data are expressed as means of 
standard error of the mean (M ±SE) and 
statistical analysis was carried out using 
statistically available software (SPSS 
Version 15). Data analysis was made 
using two-way analysis of variance 
(ANOVA). The comparison between 
methods and extracts were done using 
Duncan-test..(P<0.05)was considered as 
statistical significant.  
 

3. RESULTS: 

The effect of different concentrations 
of oil, ethanol, and total alkaloids of the 
seeds of Nigella sativa L., extracted by 
three different methods soxhlet (1), 
solvent extraction (2), and reflux (3) 
techniques for 3 hours, were tested against 
gram-positive bacteria Staphylococcus 
aureus using diffusion method. Table (1) 
shows the antibacterial effect of the oil, 
ethanol and total alkaloids using soxhlet 
apparatus. 

 
 
 
 
 
 
 
 
 
 

 

Table (1): In vitro effect of different 
amounts of the extracts of N. sativa L seed 
by using soxhlet apparatus against 
Staphylococcus aureus. 

The same letters mean no significant difference. The 
different letters mean significant difference at P < 0.05. 

The amount of (100, 130 and 150) µl of 
the oil extract had no significant (p< 0.05) 
inhibition effect while (170) µl of this oil 
significantly (p< 0.005) inhibited bacterial 
growth. However, (200µl) of the total 
alkaloid had the highest significant 
inhibitory effects. When solvent 
extraction (Table2) is used, a significant 
(p<0.05) difference between type and the 
amount of the extracts was observed. 
When comparing alkaloid extract to oil 
and ethanol extracts, alkaloids statistically 
produced a large zone of inhibition 
(Table2). 

 

 

 

Amounts   
of extracts 

µl 

Mean diameter of inhibition zone (mm) ± 
standard error 

Oil Ethanol Alkaloid Mean 

100 
0.000± 
0.000a 

0.000± 
0.000a 

0.000± 
0.000a 

0.000± 
0.104a 

130 
0.000± 
0.000a 

0.000± 
0.000a 

0.000± 
0.000a 

0.000 ± 
0.104a 

150 
0.000± 
0.000a 

10.633± 
0.31b 

0.000± 
0.000a 

3.544 ± 
0.104b 

170 
13.966± 
0.548c 

11.000± 
0.000b 

15.000± 
0.00d 

13.322 ± 
0.104c 

200 
16.00± 
0.115e 

14.000± 
0.251c 

16.90± 
0.057f 

15.633 ± 
0.104d 

Mean 
5.993± 

0.080a 

7.126± 

0.080c 

6.380± 

0.080b 
P= 0.000 
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Table (2): In vitro effect of different 
amounts of the extracts of N. sativa L. 
seed by using solvent extraction method 
against Staphylococcus aureus. 

The same letters mean no significant difference.  The 
different letters mean significant difference at P<0.05.  

Table (3): In vitro effect of different 
amounts of the extracts of N.sativa L seed 
by using reflux apparatus against 
Staphylococcus aureus. 

The same letters mean no significant difference. The 
different letters mean significant difference at P < 0.05. 

Table (4): In vitro effect of different 
amounts of three types of oil of N.sativa L 
seed against Staphylococcus aureus. 

The same letters mean no significant difference. The 
different letters mean significant difference at P < 0.05. 
 

Table (3) summarize the in vitro effect 
of the extracts using reflux method (3), as 
it shown from the Table, the oil extract 
showed no significant inhibition, while 
ethanol and alkaloid extracts resulted in 
most significant (p<0.05) inhibition. The 
effects of different amounts of oils 
extracted using three different methods (1, 
2, and 3) in Table (4), showed a 
significant difference between the oils and 
the amount of the oils observed, oil (2) 
exhibited better inhibitory effect at 
(100µl) and oil (3) showed no significant 
(p< 0.005) inhibitory effects. 

The antibacterial activity of ethanol 
extracts (1, 2, and 3) against 
Staphylococcus aureus is shown in Table 
(5) a significant difference were observed 
between the ethanol extracts (1, 2, and 3). 
Ethanol (2) had significantly (p<0.05) the 
most inhibitory effect and ethanol (1) 
showed the least significant inhibition. 
The in vitro effect of total alkaloids (1, 2, 

Amounts 
of extracts 

µl 

Mean diameter of inhibition zone (mm) ± 
standard error 

Oil Ethanol Alkaloid Mean 

100 
9.966± 
0.120a 

11.066± 
0.03b 

12.033±
0.06c 

11.000 ± 
0.09a 

130 
11.066± 

0.03b 
14.03± 
0.120e 

14.033±
0.03e 

13.044 ± 
0.09b 

150 
13.033± 

0.03d 
15.00± 
0.152f 

20.000± 
0.10g 

16.011 ± 
0.09c 

170 
11.000± 

0.09a 
25.03± 
0.466h 

20.000±
0. 00g 

22.51 ± 
0.11d 

200   
25.033±

0.06h 
25.033 ± 

0.066e 

Mean 
11.355± 

0.090a 

16.26± 

0.078b 

18.220± 

0.07c 

P= 

0.000 

Amounts 
of extracts 

µl 

Mean diameter of inhibition zone (mm) ± 
standard error 

Oil Ethanol Alkaloid Mean 

100 
0.000± 

0.000a 

0.000± 

0.000a 

11.03± 

0.03b 

3.677± 

0.22a 

130 
0.000± 

0.000a 

14.033± 

0.066e 

12.00± 

0.000c 

8.677± 

0.22b 

150 
0.000± 

0.000a 

15.000± 

0.152f 

12.00± 

0.00c 

9.000± 

0.27c 

170 
0.000± 

0.000a 

25.0± 

0.466h 

12.93± 

0.8d 

12.666± 

0.038d 

200   
12.93± 

0.3d 

12.933± 

0.038d 

Mean 
0.000± 

0.022a 

13.33± 

0.027c 

12.18± 

0.017b 

P= 

0.000 

Amounts 
of extracts 

µl 

Mean diameter of inhibition zone (mm) ±  
standard error 

Oil(1) 
 

Oil(2) 
Oil(3) Mean 

100 
0.000± 

0.000a 

9.966± 

0.120b 

0.000± 

0.000a 

3.322± 

0.100a 

130 
0.000± 

0.000a 

13.06± 

20e 

0.000± 

0.000a 

3.688± 

0.100a 

150 
0.000± 

0.000a 

15.0± 

0.152f 

0.000± 

0.000a 

4.344± 

0.100b 

170 
13.96± 

0.48e 
 

0.000± 

0.000a 

13.966±

0.173c 

200 
16.0± 

0.115f 
  

16.000±

0.173d 

Mean 
5.93± 

0.078b 

11.35± 

0.100c 

0.000± 

0.000a 

P= 

0.000 
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and 3) is shown in Table (6), it is clear 
that alkaloid (2) resulted in a most 
significant inhibition at all amounts, and 
only the amounts (170µl and 200µl) of the 
alkaloid extract (1) showed inhibitory 
effects. 

 

Table (5): In vitro effect of different 
amounts of the ethanol extracts of Nigella 
sativa L seed against Staphylococcus 
aureus. 

The same letters mean no significant difference.  The 
different letters mean significant difference at P < 0.05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table (6): In vitro effect of different 
amounts of the alkaloid extracts of N. 
sativa L seed against Staphylococcus 
aureus 

The same letters mean no significant difference. The 
different letters mean significant difference at P < 0.05 

4. DISCUSSION: 

The results of this study, indicates that 
crud extracts of Nigella sativa L. have 
antibacterial activity towards gram–
positive bacteria Staphylococcus aureus. 
The results are in agreement with previous 
reports that crude extracts of Nigella 
sativa have antimicrobial effects and 
cytotoxic actions [14, 15, 16, 17, 18]. 
Nigella sativa oil is active against 
sensitive as well multi drug resistant 
strains of staphylococcus aureus and may 
be used therapeutically in susceptible 
cases [19]. 

This study was an attempt to evaluate 
the extraction method which yields the 
best antibacterial action on 
Staphylococcus aureus using agar 
diffusion method. 

Amount of 
extracts µl 

Mean diameter of inhibition zone (mm) ± 
standard error 

Ethano
l 1 

Ethano
l 2 

Ethano
l 3 

Mean 

100 
0.00± 
0.00a 

9.966± 

0.120b 

0.000± 

0.000a 

3.688± 

0.113a 

130 
0.00± 
0.00a 

13.06± 

0.120e 
0.00± 
0.00a 

9.333± 

0.113b 

150 
0.00± 
0.00a 

15.00± 

0.152f 
0.00± 
0.00a 

13.33± 

0.138c 

170 
13.96±
0.58e 

 0.00± 
0.00a 

20.022± 

0.138e 

200 
16.0± 
0.115f 

  
14.000± 

0.195d 

Mean 
5.93± 

0.078b 

11.35± 

0.100c 
0.00± 
0.00a 

P =0.000 

 

Amounts 
of extracts 

µl 

Mean diameter of inhibition zone (mm) ± 
standard error 

Alkaloid 
(1) 

Alkaloid 
(2) 

Alkaloid 
(3) Mean 

100 0.000± 
.000a 

12.033±
.033c 

11.03± 
0.033b 

7.689± 
0.027a 

130 0.00± 
0.000a 

14.033±
.033e 

12.00± 
0.000c 

8.678± 
0.027b 

150 0.000± 
.000a 

20.00± 
0.100h 

12.00± 
0.000c 

10.67± 
0.027c c 

170 15.000 
0.000e 

20.00± 
0.000h 

12.933±
0.88d 

15.978± 
0.027d 

200 16.900±
.050g 

25.033±
0.06i 

12.93± 
0.033d 

18.289± 
0.027e 

Mean 
6.380± 

0.021a 

18.22± 

0.021b 

12.180± 

0.020c 
P=0.000 
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It appears that there are significant 
differences (p<0.05) between the effects 
of oil, ethanol, and total alkaloid extracts, 
which extracted by using the same 
method,on growth of Staphylococcus 
aureus, because each extract may contain 
different active compounds. The 
significant differences observed between 
the effects of same extracts by using 
different methods, could be due to the 
differences in ethanol 3 and alkaloids 3 
which extracted by the same method, the 
reasons for this could be due to the 
evaporation and / or destruction of the 
active compounds such as aromatic and 
saturated organic compounds during 
refluxing, while alkaloids have high 
melting points will remain.It has has been 
found that soxhlet apparatus is a good 
method for extracting essential oils and 
organic compounds without alkaloids 
which may be due to the time of 
extraction, because the traditional soxhlet 
extraction is time and energy consuming. 

However, the findings that oil 2, 
ethanol 2 and alkaloid 2 extracted by 
using solvent extraction method were 
more active against Staphylococcus 
aureus, could be due to the type of 
extraction, because this method is rapid, 
more efficient, consumes less solvent, it 
dose not need heating and has been the 
most common method in fruit preparation 
[20]. 

According to our results we can 
conclude that, significant differences were 
found between the three types of 
extraction methods, and solvent extraction 
is the selected method for the extraction of 
natural products, since it has the greatest 
impact on the growth of Staphylococcus 
aureus. 

The procedures of extraction. Also 
significant difference (p<0.05) were 
observed in antibacterial effects by 
increasing the amounts of extracts from 
(100 to 200µl), because the later contains 
more active compounds. 
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¶íéØ@ì@ò††bà@óÜ@oÑm@çbØòìíš@NŠóè@ÛóîbŽîŠ@üi@õòìbà@Žô@‹Žïà‰mbØ@a‹åŽïèŠbØói@Nòì@ìíàóè@çbØòìa Šòì@ói@ôåïš@Ùäómô@ôÐa‹ ümbàû‹Ø@

a†@çaŠ†‹i@ì@ói@wåŽïq@ônîóq@Œaìbïu@õˆ†@õó’ó @õbîØói@IStaphylococcous aureus@ Hça‹åŽïèŠbØóiN@ôn“ ói@ôØóïîŒaìbïu@
õìóåÈóà@Ip < 0.05@HóÜ@çaíŽïä@ôäbØbŽîŠ@çbåŽïèŠò†@ñ†ói@a‹Ø@NbèòìŠóè@ãóÜ@a†óîòìóåî‰Žîím@ïjŽŽïm@òìó÷@a‹Ø@óØ@ôäbØòìa Šòì@õbŽîŠ@

ò†çbåŽïèŠ@ói@ŠóåŽîím@Øýbš@çìíi@óÜ@ôäbØòìa Šòì@ôäbØbŽîŠ@‹mN@@ @
@ @
@ @
@ @

Âïjrm@í¹@bîÙjÜa@Staphylococcus aureus æà@ÞjÔ@wmaíä@ój¨a@öa†íÜa@ßbáÉnbi@×‹ @
™þƒna@óÑÝn¬@ @
@ @

çì‡î‹Ð@Š†bÕÜa‡jÈ@b–@Šòìó@âïèa‹ia@†íÜíà@êÜýa‡jÈ@b–@ÞïÈba@@ @
óÉàbu@þ–@æî‡Üa@–@óïÝØ@ÉÜaãíÝ@–@âÔ@ãíÝÈ@òbï¨a@ @

@ @

–þ©aó@ @

@À@a‰è@szjÜa@Šbïn‚a@tþq@×‹ @óÑÝn¬@ðèì@ZóÕî‹ @LoïÝØí@óÕî‹ @ÊÕåÜa@óÕî‹ ì@ÙïÝÐ‹Üa@N™þƒnfi@tþq@pb—Ýƒnà@æà@

Šì‰i@ójy@öa†íÜa@a@À@çbn†ŠíØ@×a‹ÉÜa@À@óå@2008L@ÞØ@óÕî‹ @ò‡¾@tþq@pbÈb@Npb—Ýƒn¾a@oäbØ@òŠbjÈ@æÈ@Zà˜Ýƒn@‹rîfia@

LðÜìjÜa@˜Ýƒn¾a@ðÜízÙÜa@pa‡îíÝÕÜaì@Nì@‹î‹¸@Êï»@pb—Ýƒn¾a@È@bïÐa‹ ímbàì‹Ø@óÕjÜa@óÕïÔ‹Üa@Nn‚aì@ÞØ@˜Ýƒnà@á£@

ïØa‹m@óÑÝn¬@‡š@í¹@bîÙi@Staphylococcus aureusN@oåïi@w÷bnåÜa@çc@Ûbåè@×‹Ð@ñíåÉà@Ip < 0.05@Hμi@×‹Üa@óà‡ƒn¾a@N

‡uìì@›îcb@çc@pb—Ýƒn¾a@ó—Ýƒn¾a@óÕî‹i@™þƒnfia@kî‰¾bi@‹rØc@óïÜbÉÐ@æà@pb—Ýƒn¾a@õ‹‚ÿaN@ @

@ @


