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ABSTRACT: The aim of this study was to standardize Nigella sativa L. seed extracts with the goal of making 

natural medicines more palatable to today's health-conscious populace. The maceration process and Soxhlet 

extraction were used to produce the ethanol extracts from Nigella sativa seeds. The ethanolic extract made by Soxhlet 

extraction has higher concentrations of active ingredients (thymoquinone) than the extract made by maceration 

extraction, according to antioxidant studies of the extract conducted using 2, 2'-diphenyl-1-picrylhydrazyl (DPPH) 

radical scavenging assays.  
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INTRODUCTION: Nigella sativa L., or N. sativa, is another name for black cumin, which has been used for a 

long time, in particular in Southeast Asia and the Middle East. This plant is a member of the Ranunculaceae family of 

annual herbaceous plants1. N. sativa (NS) has been utilized for a long time in Arabian, Indian, and Chinese cultures, 

as well as in traditional medical procedures such as Unani and Ayurveda, because of its various benefits2.  Though the 

Unani system asserts that cumin seeds help treat inflammation, ascites, jaundice, piles, a high fever, paralysis, and eye 

disorders, Ayurveda says that NS balances Vata, Kapha, and Pitta3.  Moreover, they are carminative, laxative, 

stomachic, and galactagogue4. The chemical composition of N. sativa is incredibly rich and complex.Thymoquinone 

is the primary active ingredient5.  

Standardization of Herbs:  The process of standardizing herbal medicines involves creating a set of requirements 

or fundamental characteristics, standardized parameters, and exact qualitative and quantitative values that convey an 

assurance of quality, efficacy, safety, and repeatability6.  
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Antioxidants are a vital component that safeguards health. Antioxidants reduce the risk of chronic diseases including 

cancer and heart disease, according to scientific study7.  In this study, the DPPH (1,1diphenyl-2-picryl hydrazyl) 

radical scavenging method was used to assess the antioxidant activity of an ethanolic Nigella sativa extract using two 

different approaches8.  Stronger quantities of Nigella sativa's alcoholic extract have a stronger antioxidant value when 

compared to the reference standard ascorbic acid9. The radical scavenging activity of DPPH (2, 2'-diphenyl-1-

picrylhydrazyl) is based on the reduction of a DPPH solution in methanol by an antioxidant molecule that acts as a 

hydrogen donor and forms the non-radical form of DPPH10.  

 

Inhibition (%) = [(Abs Control-Abs Sample)/Abs Control] X 100 

 

Where; A Control: the absorbance of the control solution and A Sample: absorbance of the sample at 517 nm and 

IC50: the sample concentration needed to scavenge half of the DPPH radicals11. 

 

MATERIALS AND METHODS: The seeds were bought at a local herbal medicine market in Nashik. After 

being cleansed, they were ground into a fine powder and stored in a dark area for later use12.  The analytical grade 

solvents and calibrated instruments were employed. 

Morphology studies: Specific characteristics in the morphology of Nigella sativa (N. sativa) seeds enable 

identification and potential therapeutic benefits13. The seeds have an angular, triangular, and flat shape; they are 0.2 

cm long and 0.1 cm wide. They are thick, crescent-shaped, have a strong bitter flavor, and a smooth, black texture 15. 

The thin, cuticle-coated layers of dense, lignified parenchymal cells that make up the transverse section (T.S.) of 

Nigella sativa seeds reach the papillae.16 

The endoderm follows the epidermis in two layers and is composed of multiple layers of parenchymal cells, the 

outermost of which carries pigments.17 In the center of the slice is a little embryo18.  

 Extraction of seeds of N. sativa: Soxhlet extraction: Using a Soxhlet system, 500 ml of 100% ethanol (99.9% 

v/v) was used to extract 200g of ground crude powder over six hours19.  The  ethanol extracts (SE) were concentrated 

by steam distillation and then stored at 4°C until they were needed once again20.   Maceration: The organic solvent 

extracts were made using the sequential maceration method with extractants of increasing polarity, including 

methanol, ethanol, chloroform, and n-hexane21. 200 g of N. sativa seed powder were macerated with 100 ml of each 

solvent for a whole day at room temperature22.  After passing the extracts through Whatman No. 1, condensing them 

using the steam distillation method, and allowing them to settle at room temperature, crude extracts (ME) were 

produced23.  

To verify the quality of the medications and identify those that are genuine, phytochemical analysis was performed 24.  

Test for Alkaloids (Wagner’s Reagents): 2.0 ml of each extract and 1.5 milliliters of 1% hydrochloric acid 

(HCL) were mixed together in a test tube6.  The contents of the test tube were warmed over a water bath before a few 

drops of Wagner's reagent were added. The formation of an orange precipitate confirmed the presence of alkaloids. 

Test for Flavonoids : For each sample, 2.0 ml of ferric chloride hexahydrate (fecl3−6H2O) solution was added few 

drops at a time. The presence of flavonoids is indicated by the formation of a vibrant green color.  

Test for Phenols: For each sample, two drops of a 5% FeCl3–6H2O solution were added to a 2.0 ml volume. A 

deep blue-black hue stated the presence of tannins.  

Test for Cardiac Glycosides: For each sample, 2.0 ml was filled with a few drops of a 5% FeCl3–6H2O solution. 

There was a deep blue-black hue that suggested the presence of tannins. The shade of blue in CH3COOH reveals the 

existence of cardiac glycosides25.  Table1 reports on the phytochemical assessment of NS seed extracts.  

Table 1: Phytochemical screening of NS seed Extracts. 

Sr. No Phytochemical Component Observation 

1 Alkaloids + 

2 Flavonoids + 

3 Phenols - 

4 Cardiac Glycosides - 
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Antioxidant Activity: The sample solutions were prepared by dissolving ethanol extract by soxhlet extraction 

method and maceration method in methanol solvent with different concentrations.26 Samples were blended with DPPH 

solution to create the reaction mixture, which was then left in the dark for 30 minutes before the absorbance at 715 

nm was measured. The extracts were incubated at room temperature for 30 minutes, and the absorbance at 517 nm 

was measured against a blank solution. The reaction color changed from purple to yellow to indicate the antioxidant 

capacity, which was then estimated for percentage inhibition.  

Both extracts showed significant antioxidant, DPPH radical scavenging activity. The percentage inhibition was 

estimated using an equation. The inhibitory concentration (IC50) is defined as the concentration required to inhibit 

50% of DPPH (I% = 50). The inhibition % was computed 27 and reported in table 2. 

Table 2: Antioxidant activity: Comparative inhibition of standard antioxidant  ascorbic acid, ethanolic 

extract by soxhlet extraction (SE) and Ethanolic Extract by  maceration (ME).  

Sr. 

No. 

Concentration 

(μg/ml) 

Percentage inhibition 

Ascorbic Acid Ethanolic Extract (SE) 
Ethanolic Extract 

(ME) 

1 10 56 47 28 

2 20 63 50 32 

3 30 73 55 40 

 

RESULTS AND DISCUSSION: Specific characteristics in the morphology of Nigella sativa seeds enable 

identification and potential therapeutic benefits. The soxhlet apparatus and sequential maceration approach was used 

by methanol, ethanol and  n-hexane as extractants. The necessary filtrates were isolated from solid residues, pre-

concentrated, and dried, yielding crude extracts. The phytochemical screening conducted on Nigella sativa extracts 

revealed the presence of alkaloids and flavonoids 

According to an antioxidant study, as compared to an extract obtained by maceration (ME) and ascorbic acid as a 

control, the Nigella sativa ethanolic extract via soxhlet apparatus (SE) exhibited higher DPPH radical scavenging 

activity, indicating its ability to battle free radicals and oxidative stress.   

CONCLUSION: The goal of the study was to standardize Nigella sativa L. seed extracts in order to increase the 

adoption of natural medicines among people who are concerned about their health. In comparison to maceration 

extraction, the N. sativa ethanolic extract by soxhlet extraction showed high DPPH radical scavenging activity, 

indicating larger amounts of active components, particularly thymoquinone.  
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