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Abstract 

Nigella sativa linn commonly known as kalonji or black seed, member of Ranunculaceae family, widely 

used in various traditional medicinal systems like Ayurveda and Siddha. Its Seed and seed oil has been 

considered as diuretic, carminative, vermifuge and lactogogue. Extensive pharmacological studies 

reveals the antimicrobial, anti-inflammatory, antidiabetic, immune potentiating, antitumor, 

antimicrobial, CNS depressant and antihistaminic activities of seeds extracts. Maximum therapeutic 

properties of black cumin are due to the presence of essential oil major component thymoquinone. The 

present study evaluate the phytoconstituents present in the pet ether, chloroform and acetone seed 

extracts. A total of 28, 13 and 17 components are identified from the gas chromatography and mass 

spectroscopy (GC-MS) analysis of pet ether, chloroform and acetone extracts of seeds respectively. The 

structure and formula of phytoconstituents present in different solvents predicted by the GC-MS reports. 
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Introduction:-  

WHO recommended that most of the world’s 

population depends on the herbal medicine for 

their health care. Nigella sativa is the most 

common medicinal plant that used worldwide. 

It belongs to the Ranunculaceae family that 

consists of about 50-60 genera (1) and more 

than 2,000 known species (2). The genus 

Nigella comprises 20 species (3). Nigella sativa 

Linn is an annual herb native to S.W. Asia and 

cultivated in Europe and N. Africa (4). In India 

it is cultivated in Punjab, Himachal Pradesh, 

Bihar, Assam and Maharashtra (5).  

It grows up to 20–30 cm height, leaves are 

linear, lanceolate and flowers colors are 

generally  white, blue, yellow, purple and pink. 

The fruits are large and have numerous seeds. 

The black coloured seed has 0.2 cm length and 

0.1 cm thickness. Seeds are angular, funnel, 

oblong and flattened (6). 

The seed are medicinal food known as black 

cumin or black seed (English) or kalongi (hindi) 

(3), Al-Haba-El-Sauda or Habat-Al-Baraka 

(Arabic). Seeds has been used in folk medicine 

to treat bronchial asthma, diarrhea, rheumatism, 

hypertension, and gastrointestinal problems. 

Biological study of seed extract includes the 

antioxidant, antifungal, antiulcer, 

immunomodulatory, antihelminthic, 

anticarcinogenic and antiparasitic activity (7). 

The black cumin possesses nutritional 

components like carbohydrates, protein, fat, 

fibre, vitamin A, protein, essential ammino 

acids, mineral elements like Iron, Potassium & 

Calcium(8-9) that protective against food 

poisoning(10). 

Alkaloid, saponins, isobenzofuranone, flavonol 

triglycosides, unsaturated fatty acids have been 

isolated from black seed. Flavonoids and 

triterpenoid show antidiabetic activity (11). 

Thymoquinone, the major active compound 

shows the hepatoprotective effect against liver 

damage induced by CCl4(12-13). Seed oils are 

widely used as food flavours and preservatives. 

It increase the immunity and milk secretion in 

nursing mothers (14) and also considered as 

stimulant, diaphore4ie and emmenagogue(15). 

Seeds contain alpha-hederin (pentacyclic 

triterpene saponin) have anticancer properties 

(13).  

Bioactive compounds of seed α-hederin, 

nigellidine, thymoquinone are very effective in 

control of the COVID-19(16). 

Major phenolic compound isolated from seed 

extract of kalonji are thymoquinone (TQ), 

dithymoquinone, thymohydroquinone and 

thymol. Thymoquinone has been shown the 

anti-inflammator, antioxidant, 

immunomodulatory and anti-cancer 

activities(17), anticonvulsive, anti arthritic(18), 

asthma alleviating and antiviral properties(19). 

Estrogenic activity of Black seed was 

conformed by the study of ethanolic extract in 

male rats(10). Methanolic and aquous extract 

exhibit the antimicrobial effect (6). 

Nigella sativa crude extract and n-hexane 

extract of seed confirm the protective effect in 

diabetes. 

It is well known medicinal plant that used in 

traditional medicinal system like Ayurveda , 

Siddha, unani and Tibb(13). According to 

Ayurveda, black seed pacifies the Vata dosha, 

increases the Pitta dosha and reduces the Kapha 

dosha(5). 

In bread, sauces, salads, marinades and yogurt 

the N. sativa seeds used as spices. marinades, 

sauces, and salads(20). The bioactive 

compounds reported in black seed are 4-

terpineol, thymol, p-cymene, sesquiterpene 

longifolene, thymoquinone, α-pinene, 

carvacrol, dithymoquinone, 

thymohydroquinone, t-anethol etc.(21).  

 

MATERIAL AND METHODS 

Collection of Sample 

N. sativa seeds were collected from Jaipur, 

Rajasthan (India) and were washed, cleaned 

and dried. 

Preparation of extracts   

A grinder was used to reduce the dried seeds of 

N. sativa to a fine powder. Then, the powder 

(100 g) was put in a soxhlet apparatus and 

successively extracted for 12 hours on a water 

bath with 500 ml petroleum ether, chloroform, 

and acetone. To eliminate impurities, the 

aforementioned extracted were filtered through 

Whatman No. 41 paper (Merck, Mumbai, 

India). A rotating evaporator used a vacuum to 

remove extra solvent. The GC-MS analysis of 

the concentrated extracts was then performed. 



Section A-Research paper 

 

Spectral Analysis of Seed Extract of Kalonji (Nigella sativa) Using Gas Chromatography-Mass 
Spectrometry and Medicinal Potential : An Overview 
 

 

1188 Eur. Chem. Bull. 2023,12(Special Issue 1), 1186-1196 

 

Instruments and Chromatographic 

Conditions 

For routine compound analysis, gas 

chromatography with mass spectroscopy are a 

preferable technology. In this investigation, 1.5 

µl of N. sativa petroleum ether, chloroform, and 

acetone extracts were employed independently 

for the GC-MS analysis in order to identify 

diverse phytochemical components. The 

Manipal University CAF Center in Jaipur used 

the GC-MS technology. The following 

circumstances were used during analysis 

utilising a gas chromatography unit Shimadzu 

GCMS-QP2020 instrument: equipped with the 

Rxi-5 capillary column (30m in length x 

0.25μm in thickness x 0.25mm in diameter); He 

gas was used as carrier gas and an injection 

volume of 1.5μL was used (split ratio of 1.0) 

with column flow rate 1.18 mL/min; total flow 

rate 7.4mL/min; Injection Temp. 250°C; Ion 

source Temp. 250°C; Interface Temp. 250°C; 

Pressure at column inlet 66.8kPa. Initial column 

oven Temp. was 50ºC, held for 02min; finally 

programmed to 250ºC at a rate of 8ºC/min, then 

held for 02min, total program time 31.92min. 

The method of electron-impact ionisation was 

applied. All information was gathered by 

gathering full scan mass spectra between 40 and 

550 m/z with a scan speed of 2000. 

Components are identified Different retention 

durations used by the mass spectrometer to 

detect the components allowed for the 

identification of various components. The 

software that was coupled to it created a plot of 

intensity against retention time known as a 

chromatogram. By comparing the data with the 

software library NIST17 and standard mass 

spectra, the chemicals in the graph are 

identified. The chemical structures of identified 

compounds based on retention time and peak 

area. 

 

RESULT AND DISCUSSION 

Chromatograms of the petroleum ether, 

chloroform, and acetone extracts identified 28, 

23, and 17 chemicals, respectively. n-

Pentadecanol (31.56%) had the highest content 

in the pet-ether extract's GC/MS profiles, 

followed by 9,12-Octadecadienoyl chloride 
(9.60%), 7-Hexadecenal (7.13%), and 

Heneicosanoic acid, methyl ester (6.66%). 

Phytoconstituents detected in the chloroform 

seed extract of the plant using gas 

chromatography-mass spectrometry are 

Isopropyl linoleate (39.15%), Linoleic acid ethyl 

ester (26.31%) and 9-octadecenoic acid, 2,2,2-

trifluoroethyl ester (12.62%). Twentyone 

phytochemicals identified in the acetone 

extract. Major compounds are Glycidyl 

palmitate (26.06%), cis-9-Octadecenoic acid, 

propyl ester (22.79%), 1,8,11-Heptadecatriene, 

(Z,Z)- (12.20%). 

 

Table 1: Phytochemicals discovered by GC-MS in the petroleum-ether extract of the Nigella sativa seed 

sample: 

Peak# R.Time Area% Mol. 

Weight 

Mol. 

Formula 

Compound Name  

 4.089 0.71 100 C6H12O Hexanal 

2 5.227 1.24 78 C2H6OS Dimethyl Sulfoxide 

3 6.886 1.91 136 C10H16 Bicyclo[3.1.0]hex-2-ene, 2-methyl-5-(1-

methylethyl)- 

4 8.235 0.49 136 C10H16 Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-

methylene-, (1S) 

5 9.489 5.56 134 C10H14 p-Cymene 

6 9.618 0.85 210 C13H22O2 7-Methyl-3-methylene-7-octen-1-ol, 

propanoate (ester) 

7 10.629 5.73 120 C8H8O Acetophenone 

8 11.601 1.57 142 C9H18O Nonanal 
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9 12.020 0.90 168 C11H20O (1R,4R,5S)-1-Isopropyl-4-methoxy-4-

methylbicyclo [3.1.0] hexane 

10 15.354 2.95 164 C10H12O2 Thymoquinone 

11 17.628 0.84 164 C10H12O2 3-Allyl-6-methoxyphenol 

12 18.305 0.85 196 C14H28 1-Tetradecene 

13 18.841 0.73 204 C15H24 Longifolene 

14 20.527 1.90 206 C14H22O 2,4-Di-tert-butylphenol 

15 21.470 1.41 166 C10H14O2 p-Cymene-2,5-diol 

16 21.842 1.93 302 C14H31Br 1-Hexadecene, 16-bromo- 

17 24.795 0.91 592 C41H84O 1-Hentetracontanol 

18 24.890 1.68 310 C16H2F3O2 Tetradecyl trifluoroacetate 

19 26.165 3.38 262 C19H34 E,Z-1,3,12-Nonadecatriene 

20 26.698 1.21 270 C14H34O2 Hexadecanoic acid, methyl ester 

21 27.159 2.51 278 C16H22O4 Dibutyl phthalate 

22 27.601 2.25 284 C19H40O n-Nonadecanol-1 

23 27.681 0.95 352 C25H52 2-Methyltetracosane 

24 27.993 9.60 298 C18H31ClO 9,12-Octadecadienoyl chloride, (Z,Z)- 

25 28.860 2.61 308 C20H36O2 11,14-Eicosadienoic acid 

26 28.946 7.13 238 C16H30O 7-Hexadecenal, (Z)- 

27 29.240 6.66 340 C22H44O2 Heneicosanoic acid, methyl ester 

28 30.069 31.56 228 C15H32O n-Pentadecanol 

 

 

Structure of phytochemicals determined by GC-MS in the petroleum-ether extract of an Nigella sativa 

seed sample: 

                                                                        

         Peak 1                     Peak 2                Peak 3                        Peak 4 

                                                

          Peak 5                  Peak 6                            Peak 7                  Peak 8 

                                                                      

              Peak 9                     Peak 10                      Peak 11                    Peak 12 

                                                    

                   Peak 13                   Peak 14                  Peak 15                           Peak 16 
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                     Peak 17                                     Peak 18                                    Peak 19 

                                        

              Peak 20                                      Peak 21                               Peak 

                            

         Peak 23                                     Peak 24                                                                    Peak 25 

                    

                         Peak 26                           Peak 27                                     Peak 28 

Table 2: Major Phytochemicals identified in petroleum-ether extract of Nigella sativa seeds: 

S. No. Phytochemical Area 

% 

MS Fragment -ions 

1. n-Pentadecanol  31.56 29, 41, 55, 69, 88, 97, 111, 125, 140, 154, 182, 210 

2. 9,12-Octadecadienoyl chloride 9.60 29, 41, 55, 67, 81, 95, 110, 121, 135, 149, 163, 262 

3. 7-Hexadecenal 7.13 41, 55, 69, 81, 97, 109, 121, 135 

 

Table 3: Phytochemicals discovered by GC-MS in the chloroform extract of the Nigella sativa seed 

sample: 

Pe

ak

# 

R.Time Area% Mol. 

weig

ht 

Mol. formula Name of the compound 

1 6.887 0.75 136 C10H16 Bicyclo[3.1.0]hex-2-ene, 2-methyl-5-(1-

methylethyl)- 

2 7.065 0.17 136 C10H16 3-Carene 

3 8.248 0.24 136 C10H16 beta-Pinene 

4 9.486 2.14 134 C10H14 p-Cymene 

5 10.628 1.09 120 C8H8O Acetophenone 

6 11.320 0.15 140 C9H16O 4-Nonenal, (E)- 

7 11.398 0.22 168 C11H20O (1R,4R,5S)-1-Isopropyl-4-methoxy-4-

methylbicyclo[3.1.0]hexane 

8 11.605 0.32 142 C9H18O Nonanal 

9 12.019 0.32 168 C11H20O (1R,4R,5S)-1-Isopropyl-4-methoxy-4-

methyl[3.1.0]hexane 

10 15.355 0.95 164 C10H12O2 Thymoquinone 

11 16.609 0.13 150 C10H14O Phenol, 2-methyl-5-(1-methylethyl)- 

12 17.616 0.14 204 C15H24 Ylangene 

13 18.841 0.35 204 C15H24 Longifolene 

14 20.528 0.21 206 C14H22O 2,4-Di-tert-butylphenol 

15 21.481 0.83 166 C10H14O2 p-Cymene-2,5-diol 
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16 27.598 0.46 324 C21H40O2 Methacrylic acid, heptadecyl ester 

17 27.960 2.76 334 C22H38O2 Cyclopropaneoctanoic acid, 2-[[2-[(2-

ethylcyclopropyl)methyl]cyclopropyl]methyl]-

,methyl ester 

18 28.861 0.89 294 C19H34O2 9,12-Octadecadienoic acid (Z,Z)-, methyl 

19 28.966 2.13 284 C17H32O3 Myristic acid glycidyl ester 

20 29.670 26.31 308 C20H36O2 Linoleic acid ethyl ester 

21 30.010 39.15 322 C31H38O2 Isopropyl linoleate 

22 30.077 12.62 364 C20H35F3O2 9-octadecenoic acid, 2,2,2-trifluoroethyl ester 

23 31.400 7.67 312 C19H36O3 Glycidyl palmitate 

 

Phytochemicals' structures were determined by GC-MS analysis of the Nigella sativa seed sample's 

chloroform extract: 

                                                                         

Peak 1                        Peak 2                           Peak 3                          Peak 4                         Peak 5 

                             

                 Peak 6                                 Peak 7                                   Peak 8 

                                                  

              Peak 9                              Peak 10                     Peak 11                         Peak 12 

                                                 

  Peak 13                      Peak 14                    Peak 15                             Peak 16 

                                         

                Peak 17                                                                                      Peak 18 

 

                                               

                       Peak 19                                    Peak 20                                    Peak 21 

                   

              Peak 22                                                                     Peak 23 
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Table 4: Significant phytochemicals found in Nigella sativa seed extract in chloroform: 

S. No. Name Area% MS Fragment –ions 

1. Isopropyl linoleate  39.15 27, 41, 67, 81, 95, 109, 123, 137, 149, 263, 

279 

2. Linoleic acid ethyl ester 26.31 29, 41, 55, 67, 81, 95, 109, 123, 135, 150, 

164, 178, 220, 263 

3. 9-octadecenoic acid, 2,2,2-

trifluoroethyl ester 

12.62 41, 55, 69, 83, 97, 111, 125, 139, 155, 207, 

222, 265 

 

Table 5: Phytochemicals discovered by GC-MS in the acetone extract of the Nigella sativa seed sample: 

Peak# R.Time Area% Mol. 

weight 

Mol. 

Formula  

Name of compound 

1 6.887 0.97 136 C10H16 Bicyclo[3.1.0]hex-2-ene, 2-methyl-5-(1-

methylethyl)- 

2 7.949 1.43 174 C9H22OSi 1-Butyl(dimethyl)silyloxypropane 

3 9.484 3.09 134 C10H14 p-Cymene 

4 10.630 5.19 120 C8H8O Acetophenone 

5 11.600 0.35 142 C9H18O Nonanal 

6 12.021 0.54 168 C11H20O (1R,4R,5S)-1-Isopropyl-4-methoxy-4-

methylbicyclo[3.1.0]hexane 

7 15.356 1.74 164 C10H12O2 Thymoquinone 

8 18.837 0.60 204 C15H24 Naphthalene, 1,2,3,5,6,7,8,8a-octahydro-1,8a-

dimethyl-7-(1-methylethenyl)-, [1S-

(1.alpha.,7.alpha.,8a.alpha.)]- 

9 20.531 0.67 206 C14H22O 2,4-Di-tert-butylphenol 

10 21.479 4.49 166 C10H14O2 p-Cymene-2,5-diol 

11 26.695 2.57 270 C17H34O2 Hexadecanoic acid, methyl ester 

12 27.164 0.52 278 C16H22O4 Dibutyl phthalate 

13 27.975 12.20 234 C17H30 1,8,11-Heptadecatriene, (Z,Z)- 

14 28.862 7.71 294 C19H34O2 9,12-Octadecadienoic acid (Z,Z)-, methyl 

15 28.943 9.08 296 C19H36O2 9-Octadecenoic acid, methyl ester, (E)- 

16 30.073 22.79 324 C21H40O2 cis-9-Octadecenoic acid, propyl ester 

17 31.389 26.06 312 C19H36O3 Glycidyl palmitate 
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Phytochemicals discovered by GC-MS in the acetone extract of Nigella sativa seed sample: 

                                                                    

Peak 1                     Peak 2                                         Peak 3               Peak 4               Peak 5 

                                                                                          

Peak 6                             Peak 7                     Peak 8                             Peak 9                

                                         

                Peak 10                                   Peak 11                                            Peak 12 

 

                          

                     Peak 13                                               Peak 14                            Peak 15 

                 

                           Peak 16                                            Peak 17 

Table 6: Significant phytochemicals found in Nigella sativa seed extract in acetone: 

S.N. Name Area

% 

MS Fragment -ions 

1. Glycidyl palmitate  26.06 29, 43, 57, 69, 84, 98, 112, 116, 

129, 143, 154, 171, 185, 239, 269 

2. cis-9-Octadecenoic acid, propyl ester 22.79 29, 43, 55, 69, 83, 97, 111, 123, 

137, 151, 169, 180, 222, 265 

3. 1,8,11-Heptadecatriene, (Z,Z)- 12.20 29, 41, 54, 67, 81, 95, 109, 121, 

135, 149, 163, 234 
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Figure 1: GC-MS Spectrum of Petroleum ether extract of Nigella sativa seeds. 

 

 

Figure 2: GC-MS Spectrum of chloroform extract of Nigella sativa seeds. 
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Figure 3: GC-MS Spectrum of acetone extract of Nigella sativa seeds. 
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