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ABSTRACT 

Objective: Use of plant based drugs and chemicals for curing various ailments and personal adornment is as old as human civilization. Plants and 

plant-based medicaments are the basis of many of the modern pharmaceuticals we use today for our various ailments. The present paper deals with 

the phytochemical screening of medicinally important compounds from Nigella sativa, an important medicinal plant, in its different germination 

phases. This study involves the preliminary screening, quantitative determination and the qualitative thin layer chromatographic separation of 

some important secondary metabolites from the seeds (collected from market) and its different germinating stages till the complete seedling with 

two leaves arose.  

Method: A qualitative and quantitative phytochemical analysis was performed for the detection of various bioactive compounds viz. alkaloids, 

glycosides, terpenoids, steroids, flavonoids, tannins through standard biochemical assays and thin layer chromatography.  

Results: Germination dramatically decreased alkaloids, sterols, terpenoids and cardiac glycosides content while amount of phenols, flavonoids and 

saponins significantly increased in sprouts in a time-dependent manner. The quantitative analysis showed that the concentration of phenols 

(23.75mg/ g FW), and flavonoids (24.90 mg/g FW) reached the peak on 5th and 6th day of germination respectively, almost 3 times higher than the 

initial concentration in seeds (p < 0.05).  

Conclusion: Therefore, the germination of Nigella sativa seeds significantly increased some of the important phytochemical contents and decreased 

antinutritional components. The generated data has provided the basis for its wide use as the therapeutic agent both in the traditional and folk 

medicines. 

Keywords: Thin layer chromatography, Secondary metabolites, Alkaloids, Flavonoids. 

 

INTRODUCTION 

Plants and plant-based compounds are the basis of many of the 

modern pharmaceuticals used today for the treatment of various 

dreadful diseases. The discovery of medicinal plants has usually 

depended on the experience of the populace based on long and 

dangerous self experiment. Progress over the centuries towards a 

better understanding of a plant derived medicine has depended on 

two factors that have gone hand in hand. One has been the 

development of increasingly strict criteria of proof that a medicine 

really does what it is claimed to do and the other has been the 

identification by chemical analysis of the active compound in the 

plant [1]. According to world health organization (WHO), more than 

80% of the world’s population relies on traditional medicines for 

their primary health care needs. The medicinal value of plants lies in 

some chemical substances that produce a definite physiological 

action on the human body. The most important of these bioactive 

compounds of plants are alkaloids, flavonoids, tannins and phenolic 

compounds. The phytochemical research based on ethno-

pharmacological information is generally considered an effective 

approach in the discovery of new anti-infective agents from higher 

plants [2]. 

Nigella sativa L. is commonly known as black seed belongs to the 

botanical family of Ranunculacea. Its seeds have been used for 

nutritional and medicinal purposes in many Middle Eastern 

countries and other parts of the world for acquiring good health and 

treating many ailments including fever, common cold, headache, 

asthma, rheumatic diseases and various microbial infections and to 

expel worms from the intestine [3, 4, 5]. N. sativa is considered a 

natural food additive and a condiment. It is typically consumed 

mixed with honey and in baking products or pastries. Also, it had 

been used for medicinal purposes as a natural remedy in many 

ancient cultures. It is included in the list of the natural drugs of Al-

Tibb AL-Nabawi as it was recommended by the prophet Mohammed 

(PBUH), “The N. sativa is the medicine for every disease except 

death.” [6, 7]. It was also reported that the pharmacologically active 

constituents of the N. sativa are mainly nigellone, thymoquinone, 

dithymoquinone, thymohydroquinone, and thymol [6]. Knowledge 

of the chemical constituents of plants is desirable, not only for the 

discovery of therapeutic agents, but also because such information 

may be of value in disclosing new sources of such economic 

materials as tannins, oils, gums, precursors for the synthesis of 

complex chemical substances. In addition, the knowledge of the 

chemical constituents of plants would further be valuable in 

discovering the actual value of folkloric remedies [8]. Many plant 

constituents are known, many other that remains undiscovered, 

especially in germinating seeds are beyond the imagination. So, the 

present study was carried out to investigate the phytochemicals 

present in successive germinating phases of N. sativa seeds. 

MATERIALS AND METHODS 

Collection of N. sativa seeds 

Seeds of N. sativa were procured from a local grocery store in 

Lucknow and were certified by the National Botanical Research 

Institute, Lucknow, India. 

Germination of N. sativa seeds 

Seeds of N. sativa were grown in glass petriplates having two or 

three folds of damp blotting paper in distilled water, at room 

temperature of about 28±2°C under control conditions. 0.25gm 

seeds were inoculated in each petriplates under aseptic conditions. 

The seeds were incubated in dark till sprouting was initiated (3 

days) after which the plates were transferred to culture room at a 

light intensity of 100 µmol m-2s-1and a 14/10 h (day/night) 

photoperiod till the development of plantlet with two leaves. 
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Germination, defined as 1 mm radicle emergence, was followed for 11d; 

no contamination by microorganisms was observed during this time. 

Preparation of samples of each germination stage  

The seeds were kept for germination and the sample was collected 

each day till complete germination took place. The samples were 

shade-dried and ground to a fine powder which was stored in air-

tight plastic bags. The powder was used for phytochemical tests, 

spectrophotometric analysis and thin layer chromatography. 

Phytochemical Investigation  

The phytochemical properties were determined by the following 

methods. [9, 10, 11, 12]  

1. Test for Sterols 

a. Salkowaski reaction 

0.5mg of each residue of each extract was taken in 2ml of chloroform and 

2ml of concentrated sulphuric acid was added from the side of the test-

tube. The test-tube was shaken for few minutes. The development of red 

color in the chloroform layer indicated the presence of sterols. 

2. Tests for Alkaloids 

a. Hager’s reagent 

A saturated aqueous solution of picric acid was used for this test. 

When the test filtrate was treated with this reagent, an orange 

yellow precipitate was obtained, indicating the presence of alkaloids. 

b. Wagner’s reagent (Iodine-potassium iodine) 

1.27gm of iodine and 2gm of potassium iodide were dissolved in 5ml of 

water and the solution was diluted to 100ml with water. When few 

drops of this reagent were added to the test filtrate, a brown flocculent 

precipitate was formed indicating the presence of alkaloids. 

3. Tests for Tannins 

The test residue of each extract was taken separately in water, 

warmed and filtered. Tests were carried out with the filtrate using 

following reagents. 

a. Ferric chloride reagent 

A 5% w/v solution of ferric chloride in 90% alcohol was prepared. 

Few drops of this solution were added to a little of the above filtrate. 

Dark green color was obtained showed the presence of tannins. 

b. Lead acetate test 

A 10% w/v solution of basic lead acetate in distilled water was 

added to the test filtrate. Precipitation was obtained showed the 

presence of tannins. 

4. Tests for Saponins 

a. Foam test 

0.5 mg of test residue was taken in a test tube and shaken vigorously 

with a small amount of sodium bicarbonate and water. The 

formation of froth indicated the presence of saponins. 

5.Tests for Phenols 

a. Ferric Chloride test 

1 ml extract was taken in water and warmed then 2 ml of ferric 

Chloride (FeCl3) were added. The formation of green and blue 

colour solution indicates the presence of phenolic compounds. 

b. Lead Acetate test 

Extract was added with 2 ml of lead acetate. The formation 

precipitate indicates the presence of phenolic compounds. 

6. Tests for Flavonoids 

two methods were used to determine the presence of flavonoids in 

the plant sample. 

a. Few drops of 1% ammonia solution were added to a portion of 

each filtrate. A yellow coloration was observed indicating the 

presence of flavonoids. 

b. A portion of the powdered plant sample was in each case heated 

with 10ml of ethyl acetate over a steam bath for 3 min. The mixture 

was filtered and 4ml of the filtrate was shaken with 1ml of dilute 

ammonia solution. A yellow coloration was observed indicating a 

positive test for flavonoids. 

7. Test for Terpenoids 

5ml of each extract was mixed in 2ml of chloroform, and 

concentrated H2SO4 (3ml) was carefully added to form a layer. A 

reddish brown colouration of the interface was formed to show 

positive results for the presence of terpenoids.  

8. Test for cardiac glycosides 

5ml of each extract was treated with 2ml of glacial acetic acid 

containing one drop of ferric chloride solution. This was underlayed 

with 1ml of concentrated sulphuric acid. A brown ring of the 

interface indicates a deoxysugar characteristics of cardenolides. A 

violet ring may appear below the brown ring, while in the acetic acid 

layer, a greenish ring may form just gradually throughout thin layer. 

Study of Phytochemicals by Thin Layer Chromatography [13, 

14] 

I. TLC study of sterols 

Two grams of powdered samples of different days of germination 

were extracted with 10ml methanol in water bath (80°C/15 

min).The condensed filtrate is used for chromatography. The sterols 

were separated using chloroform, glacial acetic acid, methanol and 

water (64:34:12:8) solvent mixture. The colour and Rf values of 

these spots were recorded under visible light after spraying the 

plates with anisaldehyde-sulphuric acid reagent and heating 

(100°C/6 min). 

II. TLC study of alkaloids 

The powdered samples of different days of germination were wetted 

with a half diluted NH4OH and lixiviated with EtOAc for 24h at RT. 

The organic phase is separated from the acidified filtrate and 

basified with NH4OH (pH 11-12). It is extracted with chloroform 

(3X), condensed by evaporation and used for chromatography. The 

alkaloid spots were separated using the solvent mixture chloroform 

and methanol (15:1). The colour and Rf values of the separated 

alkaloids were recorded both under ultraviolet (UV254nm) and 

visible light after spraying with Dragendorff’s reagent. 

III. TLC study of phenols 

The powdered samples of different days of germination were 

lixiviated in methanol on rotary shaker (180 thaws/ min) for 24h. 

The condensed filtrate was used for chromatography. The phenols 

were separated using chloroform and methanol (27:0.3) solvent 

mixture. The colour and Rf values of these phenols were recorded 

under visible light after spraying the plates with Folin-Ciocalteu’s 

reagent heating at 80°C/10min. 

IV. TLC study of flavoniods 

One gram powdered samples of different days of germination were 

extracted with 10ml methanol on water bath (60°C/ 5min). The 

filtrate was condensed by evaporation, added a mixture of water and 

EtOAc (10:1 ml), and mixed thoroughly. The EtOAc phase thus 

retained was used for chromatography. The flavonoid spots were 

separated using chloroform and methanol (19:1) solvent mixture. 

The colour and Rf values of these spots were recorded under 

ultraviolet (UV254nm) light. 

V. TLC study of glycosides 

The powdered samples of different days of germination were 

extracted with 70% EtOH on rotary shaker (180 thaws/min) for 

10h. 70% lead acetate was added to the filtrate and centrifuged at 

5000rpm/10 min. The supernatant was further centrifuged by 

adding 6.3% Na2CO3 at 10000 rpm/10min. The retained supernatant 
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is dried, redissolved in chloroform and used for chromatography. 

The glycosides were separated using EtOAc-MeOH-H2O (80:10:10) 

solvent mixture. The colour and Rf values of these spots were 

recorded by observing under ultraviolet (UV254nm) light. 

SPECTROPHOTOMETRIC ANALYSIS 

Preparation of fat free sample  

1g of the samples of each germination stage was defatted with 50 ml 

of diethyl ether using a soxhlet apparatus for 2 h. 

Estimation of total phenols in different stages of germination  

Total phenols were determined by Folin Ciocalteu reagent [15]. A 

dilute extract of each plant extract (0.5 ml of 1:10 g/ml) or gallic acid 

(standard phenolic compound) was mixed with Folin Ciocalteu 

reagent (5 ml, 1:10 diluted with distilled water) and aqueous Na2CO3 

(4 ml, 1 M). The mixtures were allowed to stand for 15 min and the 

total phenols were determined by spectrophotometer at 765 nm. 

The standard curve was prepared using 0, 50, 100, 150, 200, 250 

mg/l solutions of gallic acid in methanol: water (50:50, v/v). Total 

phenol values are expressed in terms of gallic acid equivalent (mg/g 

of DW), which is a common reference compound. 

Estimation of total flavonoids in different stages of germination  

Aluminum chloride method was used for flavonoids determination 

[16, 17]. Each plant extract (0.5 ml of 1:10 g/ml) in methanol was 

separately mixed with 1.5 ml of methanol, 0.1 ml of 10% aluminum 

chloride, 0.1 ml of 1 M potassium acetate and 2.8 ml of distilled water. It 

remained at room temperature for 30 min; the absorbance of the 

reaction mixture was measured at 415 nm with a double beam 

UV/Visible spectrophotometer. The calibration curve was prepared by 

preparing quercetin solutions at concentrations 12.5 to 100g /l in 

methanol. 

RESULTS  

Germination of Seeds  

In morphological study of seed germination, it was seen that 

sprouting started from 4th day of imbibition and on 11th day, 

complete plantlets with two leaves were developed. Germination 

rate was approximately 95 %. The phytochemical analysis carried 

out on the dry sample of different germination phases of N. sativa 

seed extracts showed the significant change in some bioactive 

compounds. In eleven extracts of samples of germination phases, 

eight bioactive constituents were tested. The results of effect of seed 

germination on alkaloid composition of N. sativa seeds are 

presented in the Table 1. 

Qualitative analysis showed that the germination caused a clear 

decrease of total alkaloid contents as the germination proceeds. The 

sterol content was high in seeds and early phases of germination 

which was followed by a decrease as germination proceeds. 

Polyphenols were found to be accumulated during the 

commencement of imbibition. The compound was found to be 

present in good quantity in the samples of 4th and 5th day of 

germination after that it decline continuously. Phytochemical 

analysis showed the presence of phenols and flavonoids in all the 

samples, these compounds were increased in early phases of 

germnation, reaching maximum on 5th-6th day followed by a 

continuous decrease. Analysis of tannins in the later stages of 

germination was found to be positive but higher colour intensity 

was observed in the extracts of 8th, 9th, 10th and 11th day. Analysis of 

saponins and cardiac glycosides showed its presence in the initial 

stages of seed germination, while it was not observed from 7th day of 

seed germination; persistent frothing was intense in the seed extract 

and the extracts of 1st to 4th day of germination, it indicated the 

presence of saponins in good quantity in the samples of early 

germination phases.  

 

Table 1: Preliminary screening of secondary metabolites from N. sativa 

Day Alkaloids Sterols Phenols Flavonoids Tannins Saponins Terpenoids Cardiac 

Glycosides 

0 +++ +++ + + - ++ + ++ 

1 ++ +++ ++ + - ++ + ++ 

2 ++ ++ ++ +  - ++ + ++ 

3 ++ +++ ++ + - +++ + + 

4 ++ ++ +++ ++ - +++ + + 

5 ++ ++ +++ +++ + +++ + + 

6 ++ ++ ++ +++ + ++ + + 

7 ++ ++ ++ ++ + + + + 

8 + + ++ ++ ++ - + - 

9 + + ++ + ++ - - - 

10 - + ++ + ++ - - - 

11 - + ++ - ++ - - - 

* ‘-’ symbolizes absence of the metabolite; *‘+’ symbolizes presence of the metabolite; *‘++’ symbolizes moderate presence; *+++ symbolizes good 

presence. 

 

Thin layer chromatography of different phases of germination 

of N. sativa seeds  

Biochemical analysis of phytochemicals during different 

germination stages of N. sativa showed the significant presence 

of alkaloids, sterols, phenols, flavonoids and cardiac glycosides 

which were further analyzed by thin layer chromatography. The 

data of qualitative separation of alkaloids of N. sativa seeds 

during germination by thin layer chromatography is tabulated in 

Table 2. Seven alkaloids were seen as distinct bands on the TLC 

plate as depicted in Table 2. Out of these three bands (Rf=0.588, 

0.765, 0.882) were visible in the visible range of light whereas 

four fluorescent alkaloids ( Rf =0.067, 0.588, 0.765, 0.882) were 

reported in various germinating stages of the seed. There were 

two spots of alkaloids during first two days of germination 

which increased to four from 4th day till 8th day which further 

increased to six on 9th day after which the alkaloid content 

decreased till the formation of seedling. But, two new bands (Rf 

= 0.647 & 0.676) were seen from 9th day of germination. This 

may be perhaps due to the inter conversion of these compounds 

into other derivatives. 

The data of qualitative analysis of sterols of N. sativa seeds 

during germination by thin layer chromatography is tabulated in 

Table 3. It has revealed the presence of four sterols in all the 

samples ( Rf =0.063, 0.344, 0.750 & 0.875) while only three 

spots of sterols (Rf =0.063, 0.344, & 0.875) were found during 

9th, 10th and 11th day of germination. The pink band ( Rf= 0.750) 
was not seen (Table 3).  

These may be isomotiol, sitosterol, stigmasterol and compesterol or 

related sterols. 
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Alkaloids 

Table 2:  Qualitative analysis of alkaloids of N. sativa seeds during germination 

S. No. Colour of spot Rf 

values 

Days of germination 

0 1 2 3 4 5 6 7 8 9 10 11 

1 Greenish yellow 0.067 + + + + + + + + + + + - 

2 Greenish 

yellow(VL) 

0.588 - - - + + + + + + - - - 

3 Orange 0.588 - - - - - - - - - + + + 

4 Greenish yellow 0.647 - - - - - - - - - + +  

5 Yellow 0.676 - - - - - - - - - + + + 

6 Pink(VL) 0.765 - - - + + + + + + + - - 

7 Brown(VL) 0.882 + + + + + + + + + + + + 

 

Sterols 

Table 3: Qualitative analysis of sterols of N. sativa seeds during germination 

S. No. Colour of spot Rf 

values 

Days of germination 

0 1 2 3 4 5 6 7 8 9 10 11 

1 Brown(+++) 0.063 + + + + + + + + + + + + 

2 Brown(++) 0.344 + + + + + + + + + + + + 

3 Pink(++) 0.75 + + + + + + + + + - - - 

4 Brown(+) 0.875 + + + + + + + + + + + + 

 

Polyphenols 

Table 4: Qualitative analysis of phenols of N. sativa seeds during germination 

S. No. Colour 

of spot 

Rf 

values 

Days of germination 

0 1 2 3 4 5 6 7 8 9 10 11 

1 Blue 0.04 + + + + + + + + + + + + 

2 Dark 

blue 

0.067 + + + + + + + + + + + + 

3 Blue  0.1 + - -  - - + + + + + + 

4 Light 

blue 

0.33 - + -  - - - - - - - - 

5 Blue 0.36 - - + + - - - - - - - - 

6 Blue 0.42 - - - - + + + + + - - - 

7 Intense 

blue 

0.487 + - - - - - - - - + + + 

Study of phenolic contents of N. sativa by thin layer chromatography is tabulated in the Table 4. Seven different spots of phenols (Rf = 0.04, 0.067, 

0.1, 0.33, 0.36, 0.42, 0.487) were reported during the germination of N. sativa seed. Further, it was observed that two spots (Rf =0.04, 0.067 were 

found to be common in all the germination stages. A spot (Rf = 0.33) was observed on 2nd day, a spot (Rf = 0.36) was observed on 3rd day, a spot (Rf 

= 0.42) from 5th to 8th day and a spot ( Rf = 0.487) was seen from 9th to 11th day of germination. This might be due to the synthesis of new phenolic 

compounds during germination. 

 

Flavonoids 

Table 5: Qualitative analysis of flavonoids of N. sativa seeds during germination 

S. No. Colour of 

spot 

Rf 

values 

Days of germination 

0 1 2 3 4 5 6 7 8 9 10 11 

1 Green 0.125 + + + + + + + + + - - - 

2 Blue 0.31 - - - - - - - - - - - + 

3 Green 0.458 - - - - - - - - - - - + 

4 Blue 0.6 + + + + + + + + + + + + 

5 Blue 0.725 - + - - - - - - - - - - 

The data of thin layer chromatography of flavonoids of N. sativa is tabulated in the Table 5. Five flavonoid spots were reported in the different 

samples and they showed fluorescence of different colors under UV illumination on a transilluminator. In our observation, one spot (Rf = 0.6) was 

common in all the days of germination whereas a spot ( Rf = 0.725) was seen only on first day when imbibitions took place by the seeds. Only single 

spot (Rf – 0.6) was present in the samples on 10th and 11th day of germination. It was interesting to see two new spots in the seedling sample (Rf = 

0.31 & 0.458).  
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Cardiac Glycosides 

Table 6: Qualitative analysis of glycosides of N. sativa seeds during germination 

S. No. Colour of spot Rf 

values 

Days of germination 

0 1 2 3 4 5 6 7 8 9 10 11 

1 Fluorescent Green 0.031 - - - - - + - - + + + + 

2 Fluorescent Green 0.046 + - - - + + - - - - - - 

3 Fluorescent Green 0.077 - - + + + - + + - - - - 

4 Fluorescent Green 0.108 - - + - - - - - - - - - 

5 Fluorescent Green 0.123 - - - - - - - - + + + - 

6 Fluorescent Green 0.154 + - - + + + - + - - - - 

7 Fluorescent Green 0.231 - - + - - - - - - - - - 

               

The data of cardiac glycosides of N. sativa by thin layer chromatography is tabulated in the Table 6. Seven different glycosides with similar green 

fluorescence were observed during germination of N. sativa seeds (Rf = 0.031, 0.046, 0.077, 0.108, 0.123, 0.154 & 0.231). A spot (Rf = 0.154) was 

reported in the samples of seed, 3rd, 4th and 6th day of germination, whereas a spot (Rf = 0.077) was present in 2nd to 7th day of germination. Two 

different spots (Rf = 0.108 & 0.231) were observed on 2nd day of germination and a band (Rf = 0.046) was present only on 4th day of germination. A 

spot (Rf = 0.123) was seen from 7th to 11th day of germination till the complete plantlet was formed which indicates the synthesis of this glycoside 

during later stages of germination whereas a band ( Rf = 0.154) disappeared from these samples which was seen to be present during earlier 

germination stages ( 0, 3rd, 4th, 5th & 6th day). 

 

Quantitative Estimation of Phytochemicals 

Table 7:  Quantitative estimation of phytochemicals of N. sativa seed during germination 

Days Total Phenols mg/g Total Flavonoids mg/g 

0 13.75±0.22 12.7±0.36 

1 15.75±0.75 14.8±0.62 

2 16.9±0.50 12.15±0.97 

3 16.9±1.04 14.45±0.39 

4 20.0±0.03 20.7±0.67 

5 23.5±0.32 23.5±1.06 

6 14.5±0.53 24.90±0.43 

7 14.5±0.61 22.05±0.12 

8 

9 

13.75±1.05 

13.25±0.77 

22.05±0.81 

21.35±0.32 

10 13.27±0.21 20.90±0.65 

11 13.21±0.64 20.25±0.23 

∗ The readings were taken in triplicate and values represent Mean ± SD., * The experiments were repeated thrice. 

 

The phenols and flavonoids play an important role in giving 

protection to the plants against deleterious effects of UV rays and 

also against certain phytopathogenic microorganisms and are 

responsible for most of the medicinal properties of the plant. So 

present study also includes the estimation of total phenolic content 

and total flavonoid content of the extracts of various germination 

phases.  

The data of quantitative estimation showed the presence of phenolic 

compounds and flavonoids in all the samples (Table 7). An overall 

increase in total phenols till 6th day was seen after which there was a 

little decline on 7th day, after which a continuous decrease in 

phenols was observed till the formation of seedling. A similar 

pattern was reported in flavonoid content also, larger concentration 

of both phenols and flavonoids was seen from 4th to 6th day of 

germination with a maximum reaching on 6th day. N. sativa 

contained the highest amount of phenols (23.5±0.32 mg/g of fresh 

weight) on 5th day, and flavonoids (24.9±0.43 mg/g of fresh weight) 

on 6th day of germination. The seedling was shown to have least 

content of these two phytochemicals. This might be due to the 

consumption and biochemical modification of stored metabolites 

during germination as the mode of nutrition changes from the 

heterotrophic to autotrophic mode. 

DISCUSSION 

The medicinal properties of plants are perhaps due to the presence 

of various secondary metabolites such as alkaloids, flavonoids, 

glycosides, phenols, saponins, sterols etc. The successive extracts of 

seeds of N. sativa in different phases of seed germination have 

revealed the presence of alkaloids, sterols, flavonoids, phenols, 

tannins, saponins, terpenoids and glycosides (Table 1). Alkaloids are 

the lead molecules of therapeutic importance from N. sativa. These 

are heterocyclic indole compounds which have proved to be have 

pharmacological properties such as antifungal activity [18], 

hepatoprotective, antimicrobial and antimalarial activities [19].The 

presence of alkaloids in most of these samples supported the reports 

of various authors [20]. The decrease in alkaloid content, during the 

early hydrolytic phase of germination and the subsequent increase 

during the early synthesis phase, follows the pattern of the primary 

food reserve in the seed and indicates that alkaloids are readily 

involved in metabolism and are probably not metabolic end 

products or waste products as often suggested [21,22]. The results 

of the study revealed the presence of sterols in all the phases of 

germination. These result is coincides with the other studies which 

reported that the total, free, and esterified sterols increased, with 

stigmasterol and campesterol while steryl glycosides decreased. 

During germination, sitosterol was the major sterol in all fractions 

[23].The plant sterols help in the lowering plasma cholesterol and 

LDB cholesterol. Hence, its inclusion in diet will be helpful in 

preventing cardiovascular disease. Another point of concern is that 

plant sterols could act as a natural preventive dietary product [24]. 

A similar pattern was reported in phenols and flavonoid content; 

larger concentration of both phenols and flavonoids was seen from 

4th to 6th day of germination with a maximum reaching on 6th day. 

The seedling was shown to have least content of these two 

phytochemicals. This might be due to the fact that the stored 

metabolites in the seeds have been utilized during germination and 

therefore the fresh synthesis of these compounds have not been 

started till the plant switches over completely from the 

heterotrophic mode of nutrition to the autotrophic mode. These 
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compounds were found to be toxic to the growth and development 

of pathogens [25]. Presence of tannins in the later stages of 

germination suggests the ability of these plant samples to play a 

major role as antidiarrhoea and antihaemorrhagic agent [26, 27]. 

The oxidation inhibiting activity of tannins have been known for a 

long time and it is assumed to be due to the presence of gallic and 

diagallic acids. Another point of note in this study is the styptic and 

stringer properties of tannic acid which was used in the treatment of 

inflammatory skin eruption and bowel conditions. The presence of 

tannins is also responsible for the astringent flavor of N. sativa 

seeds. The occurrence of steroidal saponins from numerous studies 

showed their importance and interest in pharmacy due to 

relationship with such compounds as sex hormones mostly in the 

development of female contraceptive pills. Additionally, saponin is 

equally used in medicine and pharmaceutical industries because of 

its foaming ability with the production of frothy effect. Saponin is 

used in the preparation of insecticides, various drugs and synthesis 

of steroid hormones [28]. This compound has also been shown to 

have immense significance as antihypercholesterol, hypotensive and 

cardiac depressant properties [29, 10]. Cardiac glycosides showed 

positive results in the initial stages of seed germination, the colour 

intensity decreased as the germination proceeds. The cardiac 

glycosides have been used for over two centuries as stimulants in 

cases of cardiac failure [30]. This perhaps justifies the already locally 

established function of the seeds of this plant in the treatment and 

management of hypertension. 

CONCLUSION 

The preliminary screening tests facilitate quantitative estimation 

and qualitative separation of pharmacologically active compounds 

and subsequently may lead to the discovery and development of 

novel drugs. From the above analysis it could be concluded that an 

overall decrease in alkaloids, saponins, and glycoside contents was 

observed during germination, while there was an increase in 

phenols, tannins and flavonoid contents. Phytochemical screening of 

extracts of samples of different had revealed the presence of 

flavonoids, tannins, terpenoids, saponins, steroids, alkaloids in the 

5th and 6th days germinated seeds by positive reaction with the 

respective test reagent. Hence, the 5th /6th day germinated seeds of 

N. sativa can be seen as a potential source of drugs. 

The data generated from these experiments have provided the 

chemical basis for the wide use of this plant in germinating stages as 

therapeutic agent for treating various ailments. Further 

investigation on the isolation and characterization of these 

phytochemicals is however required. 

REFERENCES 

1. Holiman A. Plants in Medicine. Chelsea Physic Garden. The 

Chelsea Physic Garden Co Ltd. 1989. 

2. Duraipandiyan V, Ayyanar M and Ignacimuthu S. Antimicrobial 

Activity of Some Ethnomedical Plants Used by Paliyar Tribe 

from Tamil Nadu, India. BMC complementary and alternative 

medicine 2006; pp 635. 

3. El-Dakhakhani M, Mady N, Lembert N, Ammon HP. The 

Hypoglycemic Effect of Nigella sativa Oil is mediated by 

Extrapancreatic Actions. Planta Med 2002; 68:465-466. 

4. Al-Ghamdi MS. The Anti-Inflammatory, Analgesic and 

Antipyretic Activity of Nigella sativa. Journal of 

Ethnopharmacology 2001; 76: 45-48. 

5. El-Dakhakhani M, Barakat M, El-Halim MA, Ali SM. Effects of 

Nigella sativa Oil on Gastric Secretion and Ethanol Induced 

Ulcer in Rats. Journal of Ethnopharmacology 2000; 72: 299-

304. 

6. Ghosheh OA, Houdi AA and Crooks PA. High performance liquid 

chromatographic analysis of the pharmacologically active 

quinones and related compounds in the oil of the black seed 

(Nigella sativa L.). Journal of Pharm. Biomed. Anal 1999; 5:757-

762. 

7. Takruri, HRH and. Dameh MAF. Study of the nutritional value of 

black cumin seeds (Nigella sativa). J. Sci. Food Agric. 

1998;76:404-410. 

8. Mojab F, Kamalinejad M, Ghaderi N and Vahidipour H. 

Phytochemical Screening of Some Iranian Plants. Iranian 

Journal of Pharmaceutical Research 2003; 77-82. 

9. Sofowora A. 1993. Medicinal Plants and Traditional Medicine in 

Africa. John Wiley and son Ltd., 150-153. 

10. Trease GE and Evans WC. Pharmacology. 12th Ed. Bailliere 

Tindall Ltd, London.1985; pp 60-75. 

11. Trease GE and Evans WC. Pharmacology. 11th Ed. Braillier 

Tiridel and Macmillan Publishers 1983. 

12. Evans WC and Brightma CAJ. Pleomorphism and the problem of 

recrudescent parasitemia following treatment with 

salicythydroxamic acid (SHAM). In African Trypanosomiasis. 

Trans Roy. Soc Trop. Med. Hyg 1980; 74: 601-604. 

13. Mallikharjuna PB, Rajanna LN, Seetharam YN and 

Sharanabasappa GK. Phytochemical Studies of Strychnos 

potatorum L.f.- A Medicinal Plant E-Journal of Chemistry 2007; 

4(4) 510-518. 

14. Wagner R. and Bladt S. Plant Drug Analysis, A Thin Layer 

Chromatography Atlas 2nd Ed,Springer; Berlin.1996.  

15. McDonald S, Prenzler PD, Autolovich M and Robards K. 

Phenolic content and antioxidant activity of olive extracts. Food 

Chemistry 2001; 73:73-84. 

16. Chang C, Yang M, Wen H and Chern J. Estimation of total 

flavonoid content in propolis by two complementary 

colorimetric methods. Journal of Food Drug Analysis 2002; 10: 

178-182. 

17. Harborne JB and Williams CA. Leaf survey of flavonoids and 

Simple Phenols in the genus Rhododendron. Phytochemistry 

1971; 9: 875-879. 

18. Kannan M, Ranjit Singh AJA and Narayanan M. Phytochemistry 

and Ethanopharmacological Studies on Rubia cordifolia Linn. 

(Rubiaceae). Ethnobotanical Leaflets 2009; 13: 338-342. 

19. Ali BH and Blunden G. Pharmacological and toxicological 

properties of Nigella sativa. Phytother Res 2003; 17 ( 4 ): 299-

305. 

20. Edeoga HO, Omobuna G and Uche LC. Chemical composition of 

Hyotis suaveoleus and Ocimum gratissium hybrids from 

Nigeria. Afr. J. Biotechnol 2006; 5(10): 892-895. 

21. Mothes K. The alkaloids in the metabolism of the plant. 

Experientia 1969; 25: 225-239. 

22. Mothes K. Physiology of alkaloids. Annu. Rev. Plant Physiol 

1955; 6: 393- 428 

23. Parshall, Bush B and Grunwald C. Sterol Changes During 

Germination of Nicotiana tabacum SeedsPlant Physiol 1972; 50: 

69-72 

24. Piirunon VM, David GL, Miettinen T, Toivo J and Lamp AM. 

Plant sterols, Biosynthesis function and their importance to 

human nutrition. J. Sci. Food Agric 2000; 87: 939-966. 

25. Singh R, Sawhney SK. Advances in Frontier Areas of Plant 

Biochemistry. Prentice Hall Private Limited, New Delhi.1998. 

26. Awoyinka OA, Balogun IO and Ogunnowo AA. Phytochemical 

screening and in vitro bioactivity of Cnidoscolus aconitifolius 

(Euphorbiaceae). Journal of Medicinal Plants Research 2007; 

Vol. 1(3), 063-065. 

27. Asquith TN and Butler LG. Interaction of condensed Tannins 

with selected proteins. Phytochemistry 1986; 25 (7) :1591-

1593. 

28. Okwu DE. The potential of Ocimum gratissium, Penrgularia 

extensa and Tetrapleura tetraptera as species and flavouring 

agents. Nig. Agric. J 2003; 34:143-148. 

29. Price KR, Johnson TI and Fenwick GR. The Chemistry and 

Biological Significance of Saponins in Food and feeding stuffs. 

Crit. Rev. Food Sci. Nutr. 1987; 26:22-48. 

30. Olayinka AO, Onoruvwe O. and Lot TY. Cardiovascular Effects of 

the Methanolic extracts of the stem bark of Khaya senegalensis. 

Phytother. Res 1992; 6 (5): 282-284. 

 

 


