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Nigella sativa, Linn (Family-Ranunculaceae) is a widely used medicinal plant throughout India, Nepal and popular 
in various indigenous system of medicine like Ayurveda, Siddha, Unani and Tibb. The seeds are used as astringent, 
bitter stimulant, diuretic, emmenagogue and anthelmintic. They are also useful in Jaundice, intermittent fever, 
dyspepsia, paralysis, piles and skin diseases. N. sativa seed extracts were screened for qualitative detection of 
secondary metabolites and it showed that steroids, tannins flavonoids, coumarins, cardiac glycosides, saponins and 
diterpenes were present in methanolic extract of  N. sativa. So, my research article, included phytochemical 
screening, gas-chromatography- mass spectrometry determination of N. sativa seed extract need to be evaluated in 
scientific manner using specific experimental animal models and clinical trails are to be done to understand the 
molecular mechanism of action. 
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1. Introduction
Medicinal plants are the richest bioresource of drugs 
for traditional systems of medicine, nutraceuticals 
food supplements, modern medicines, pharmaceutical 
intermediates, folk medicines and chemical entities 
for synthetic drugs. According to World Health 
Organization (WHO), up to 80% of the people 
depends on traditional medicinal plants for their 
medicines [1] plant products derived from barks, 
flowers, roots leaves, seeds, fruits are the part of 
phytomedicines [2]. Phytochemical components such 
as tannins, carbohydrates, alkaloids are responsible 
for various pharmacological activities of the plants 
[3,4,5]. These phytochemical compounds are 
synthesized by primary or secondary metabolism of 
living organisms. secondary metabolites are 
taxonomically and chemically diverse compounds 
with huge function. They are extensively used in 
agriculture, human therapy, veterinary and related 
scientific research etc. [6]. 
N. sativa is an indigenous herbaceous plant belongs to 
the Ranunculaceae family that is more commonly 

known as the fennel flower plant. The plant is known 
by many other names like [7]. It is cultivated 
extensively in India, Pakistan and Nepal and also 
grows in the Mediterranean countries. In Islamic 
medicine, the use of the black seeds is recommended 
in daily use because it is regarded as one of the 
greatest forms of healing medium available. Prophet 
Muhammad (PBUH) once stated that the black seed 
can heal every disease except dealth as narrated in the 
following hadith "Hold onto the use of the black 
seeds for in it is healing for all diseases except death" 
[8]. The aim of this article is to highlight the traditional 
uses, pharmacognostical, phytochemicals and GCMS 
investigation carried out on the plant seed, so that 
more pharmacological studies could be conducted to 
investigate, the unexploited potential.  
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The N. sativa plant is known by many other names 
like: 

Urdu Kalonji 
Arabic Habba-tu sawda 
English Black Cumin 
Persian Shonaiz 
Bangali Kalajira 

Hindi/ Nepali Mangrail 
 
2. Methodology 
N. sativa seeds were purchased from local herbs shop 
in Ashan (Kathmandu). The plant species was 
confirmed by taxonomist Prof. R.P Chaudhary 
(Director, RECAST) Seed extract preparation of N. 
sativa seeds were first dried at room temperature and 
then grinded into fine powder by using electric 
grinder. Finely grinded N.sativa seed powder was 
subjected to aqueous and organic solvents Methanol 
or Ethanol separately with ratio 10:100 in a flask and 
then kept it on shaker at room temperature on 
continuous shaking for 24-48 hours. The solution was 
then centrifuged for 15 minutes at 2000 rpm. The 
supernatant collected and filtered through whatman 
filter paper 1. The filtrate then dried in a rotator 
evaporator at 50-60 oC until all the solvents get 
evaporated and only dry extract left behind. The dry 
extract stored at 4 oC for further research work. 
 
2.1 Phytochemical Screening  
The extract was subjected to preliminary screening to 
test for the presence or absence of phytochemical 
constituents using the method described below by [8]. 
 
A. Alkaloids 
1.0 ml extract was stirred with 5ml dil. Hydrochloric 
acid on a steam bath, filtered and 1.0 ml of each 
Dragendoff's/ Mayer's/ Wagner's reagents was added 
to 1.0 ml of filtrate. A cloudy orange-red/slightly 
yellow/turbid brown colour indicates the presence of 
alkaloids. 
 
 
B. Tannins 
1.0 ml extract was stirred with 1.0 ml Ferric chloride 
solution. A greenish black precipitate indicates the 
presence of tannins; 1.0 ml extract was also stirred 
with 1.0 ml bromine water. A reddish brown turbid 
colour indicates the presence of tannins. 
 
 

C. Cardiac-glycoside (Legal's test) 
1.0 ml extract was dissolve in 5.0 ml pyridine, 2 drops 
2% Sodium Nitroprusside and 2 drops 20% NaOH 
were added. A deep red color faded to brown 
indicates presence of cardenolide. 
 
D. Kedde's test 
1.0 ml extract was mixed with 1.0 ml 2 % 3,5- 
dinitrobenzoic acid in methanol and 1.0 ml aqueous 
NaOH. A violet color precipitate indicates lactone 
ring present in cardenolide. 
 
E. Steroids (Liebermann-Burchard's test) 
0.5 g extract was dissolved in 2.0 ml acetic anhydride, 
cooled in ice and 1.0 ml conc. H2SO4  was carefully 
added. A reddish brown color indicates the presence 
of steroids. 
 
F. Flavonoids (Ferric chloride test) 
0.2 ml extract was added to 10% FeCl3 solution and 
mixture was shaken. A wooly brownish precipitate 
indicates the presence of flavonoids. 
 
G. Saponins (Frothing test) 
0.2 ml extract was mixed with 5.0 ml distilled water, 
shaken for 20 min. Persistence of foams indicates 
presence of saponins.  
 
H. Carbohydrate tests 
1.0 ml extract was added to 2.0 ml Fehling's solution 
and boiled for 5 min. A red precipitate indicates the 
presence of reducing sugars; 1.0 ml extract was added 
to 2.0 ml Barfoed' reagent and boiled for 1 min. A red 
precipitate indicates the presence of reducing 
monosaccharides; 1.0 ml extract was added to 1.0 ml 
Molisch's reagent and 1.0 ml conc. H2SO4  was 
carefully added. A reddish ring indicates the presence 
of carbohydrates. 
   
I. Gas chromatography-mass spectrometry 
analysis 
The GC-MS analysis was carried out using a Hewlett 
Packard Gas Chromatograph (Model 6890 series) 
equipped with a flame ionization detector and Hewlett 
Packard 7683 series injector, MS transfer line 
temperature of 250 oC. The GC was equipped with a 
fused silica capillary column- HP-5MS (30X 0.25 
mm), film thickness 1.0 m. The oven temperature 
was held at 50 oC at a rate of 2 oC/min, employing 
helium gas (99.999%) as a carrier gas at a constant 
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flow rate of 22 cm/s. 1.0 micron of extract (1 mg 
dissolved in 1 ml absolute alcohol), at a split ratio of 
1:30 was injected. MS analysis was carried out on 
Agilent Technology Network Mass Spectrometer 
(Model 5973 series) coupled to Hewlett Packard Gas 
Chromatograph (Model 6890 series) equipped with 

NISTO8 Library software database. Mass spectra 
were taken at 70 eV/200 oC, scanning rate of 1 scan/s. 
Identification of compounds was conducted using the 
database of NISTO8 Library. Mass spectrum of 
individual unknown compound was compared with 
the known compounds stored in the software database 
Library. 

 

 
Fig 1: GC-MS Chromatogram of Methanolic seed extract of N. sativa. 

 
3. Results and Discussion 
Table 1 shows the results of the phytochemical 
screening of the methanolic seed extract of N. sativa. 
It reveals the presence of carotenoids (high), reducing 

sugars (medium), Alkaloid (medium), Essential oil 
(low), Fatty Acids (low) performed in NAST 
(Kathmandu).  

 
Table 1: Results of phytochemical screening of methanolic seed extract of N. sativa. 

S.No Phytochemicals Result 
1. Carotenoids +++ 
2. Reducing sugars ++ 
3. Alkaloid ++ 
4. Essential oil + 
5. Fatty Acids + 
6. Polyphenols - 
7. Flavonic glycosides - 
8. Coumarin - 
9. Anthocyanins - 
10. Anthracenosides - 
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Fig 2: Other chemical Structures of some major compounds isolated from N. sativa 
 
A. Gas chromatography- Mass determination 
(GCMS) Analysis 
The result of the GC-MS analysis identify the various 
compounds present in the seed extract (Figure 1 and 

Table 2). Figure 1 showed the gas chromatogram of 
the seed extract which shows distinct peaks identified 
by GC-MS while the compounds identified through 
the NIST08 Library database are listed in Table 2.  

 
Table 2: Phytochemical components identified in the Methanolic seed extract of N. sativa, Linn, showing their Systematic name, 

Average mass, Retention Value and Percentage area. 

 
 

The major compounds present in the methanolic seed 
extract of N. sativa as identified by GC-MS was 2-
[2E, 6E, 10E, 14E, 18E] -3,7,11, 15,19, 23- 

Hexamethyl-2,6,10,14,18,22- tetracosahexaen 1-yl]-5, 
6- dimethoxy-3-methyl-1,4- benzoquinone 
(RT:8.377), (9Z,12Z)-9,12- Octadecadienoic acid 
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(RT: 18.518), 9- octadecenoic acid (Z)-, methyl ester 
(RT: 18.562) etc. [Figure 1]. Other chemical 
compounds isolated from N. sativa were Carvone, 
Thymoquinone, Thymol, Nigellicine, Nigellicimine, 
Nigellicimine N-Oxide [Figure2]. It has been reported 
that many medicinal plants are rich in varities of 
secondary metabolites such as alkaloids, flavonoids, 
tannins and terpenoids [10, 11]. Have it that secondary 
plant metabolite exert a wide range of biological 
activities on physiological systems [12] and also 
reported the activities of some phyto-components 
with compound nature of flavonoids, palmitic acid, 
unsaturated fatty acid and linolenic acid as 
antimicrobial, anti-inflammatory, antioxidant, cancer 
preventive, antiarthritic and anti-coronary [13]. It is 
therefore not unlikely that these phytochemicals 
found in N. sativa may play major roles in the 
reported biological activities and pharmacological 
properties of the plant. 
In recent years, ethnobotanical and traditional uses of 
natural compounds, especially of plant origin received 
much attention as they are well tested for their 
efficacy and generally believed to the safe for human 
use. They obviously deserve scrutiny on modern 
scientific lines such as phytochemical investigation, 
biological evaluation on experimental animal models, 
toxicity studies and investigation of molecular 
mechanism of actions of isolated phytoconstituents. 
N. sativa is reported to possess antitumor, 
antidiabetic, cardiovascular, pulmonary, 
gastroprotective, antifertility, diuretic, CNS 
depressant, anti spasmolytic anti- inflammatory 
anxiolytic, nephroprotective, hepatoprotective, 
immunomodulatory and anthelmintic activities but 
number of  other pharmacological activities are yet to 
be explored.   
The present study clearly highlighted that the isolated 
principles from seeds need to be evaluated in 
scientific manner using specific experimental animal 
models and clinical trails are to be done to understand 
the molecular mechanism of action.  
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