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ABSTRACT 
‘Nigella sativa’ is a well known medicinal plant and also used in the treatment of various ailments in 

alternate system of medicine. So, the present study was planned and carried out to evaluate the invitro 

antioxidant potency of ‘Nigella sativa’ by employing different screening models. The said study of Pet 
ether, Chloroform and Alcoholic extracts of ‘Nigella sativa’ was performed basing on the three different 

models i.e. DPPH, FTC (Ferric thiocynate) and TBA (Thiobarbituric acid) methods. Chloroform extract 

has got equivalent potency in free radical scavenging with that of standard which can be explained by the 

intensity of colour (DPPH model), Pet ether extract has shown better potency than standard (FTC model) 
whereas, Methanolic extract has shown better results in case of antioxidant potency after lipid 

peroxidation in comparison with the standard (TBA model). All the analytical work was done using U.V 

spectrophotometer and the values were subjected to one way analysis of variance (ANOVA) and 
Dennett’s t test. Hence, it is suggested that the various solvents extracts of ‘Nigella Sativa’ has shown 

good antioxidant potency with reference to the tests selected and performed. 
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INTRODUCTION 

In living organisms, various biochemical processes contribute to the breakdown and formation of 
numerous biochemical substances. During this process number of elements and compounds are shifted 

from normal state to ionic state by absorbing energy (Positive charged ions) or releasing energy (Negative 

charged ions) which may are results of enzymatic processes like oxidation, reduction and even 
atmospheric pollutants, metals (Maitreyi and Bhavita, 2011) etc which are very dangerous if not 

neutralized in time. These free radicals plays major role in cellular and tissue destruction includes brain, 

liver, kidney etc. Oxygen and hydroxyl free radical increases lipid peroxidation which further diminish 

number of ATPs and protein synthesis resulting in anaerobic glycogen breakdown which ultimately leads 
to DNA clumping and cell death. 

So, the present work was planned in such a manner that after completion the antioxidant potency of 

‘Nigella Sativa’ can be justified in case of free radical scavenging, before and after lipid peroxidation 
respectively. 

 

MATERIALS AND METHODS 

Methodology 

Collection and Authentification of Plant Material 

The seeds of Nigella Sativa for this study were collected from the botanical garden of Raghavendra 

Institute of Pharmaceutical Education and research (RIPER) were identified and authenticated by Dr J 
Ravindra Reddy, Department of Pharmacognosy, RIPER, Anantapur and a voucher specimen has been 

deposited in the department of Pharmacognosy for future use. Care was taken while selecting fully grown 

plants with normal organs. 

Chemical Reagents 
The solvents (Alcohol, Chloroform, Pet ether) were of S D Fine Chem Limited, Mumbai. The standards 

(α-tocopherol, L-Ascorbic acid) and chemicals used were obtained from Qualigens fine (thermo electron 
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LLS) Chemicals, India Pvt Ltd. 1,1- diphenyl-2-picryl hydrazyl (DPPH) radicals, Ferric thiocyanate and 

Thiobarbituric acid were purchased from Hi Media Laboratories Pvt Ltd. 

Preparation of Extracts 
The course seeds powder of Nigella sativa was subjected to cold macerated solvent extraction. 50 grams 

of seeds were added with 200 ml of different solvents including Pet ether, Chloroform, Alcohol and water 

and was allowed to stand for 7 days. After 7 days the extracts were separated by filtration and were 
concentrated under reduced pressure 

Antioxidant Assay 

Preparation of Sample Solution Required for the Tests 

4.1ml of 2.5% linolenic acid in absolute alcohol is added with 4mg of plant extract in 4ml of absolute 
alcohol. To this mixture 8ml of 0.05M phosphate buffer of P

H
 7 was added and the final volume of the 

preparation was adjusted to 20 ml bythe addition of 3.9ml of water. The prepared sample solution was 

kept in a vail with screw cap and was placed in an oven at 40ºC for half an hour in dark (Zahin et al., 
2009; Mondel et al., 2006; Meenakshi and Gnanambigai, 2009). 

FTC Method 

9.7ml of 75% ethanol and 0.1ml of 30% ammonium thiocyanate along with 0.1ml of 0.02M ferric 
chloride in 3.5%Hcl was added to 0.1ml of above solution and absorbance was measured at 500nm at 

regular intervals of 24 hrs untill standard absorbance reaches maximum (Zahin et al., 2009; Mondel et al., 

2006; Meenakshi and Gnanambigai, 2009). 

TBA Method 
TBA method test was performed on the final day of FTC method. 1ml of same above sample solution was 

added with 2ml of 20% trichloro acetic acid and 2ml of 0.67% Thio barbituric acid. Then the mixture was 

placed in boiling water bath for 10 mins then removed and cooled to room temperature. After cooling, the 
solution was subjected for centrifugation at 3000 rpm for 20 mins and absorbance was measured at 552 

nm (Zahin et al., 2009; Mondel et al., 2006; Meenakshi and Gnanambigai, 2009).  

DPPH Method 

50µl of standard test extract was added with 1ml of 0.1mM DPPH in methanol and 450µl of 50mM Of 
Tris Hcl buffer of pH 7.4. Then the mixture was incubated at room temperature for 30 mins and 

absorbance was measured at 517 nm. 

While performing all the tests ascorbic acid (Vit – C) and tocoferol (Vit – E) was taken as standard and 
was termed as positive control where as water and alcohol was taken as negative control (Zahin et al., 

2009; Mondel et al., 2006; Meenakshi and Gnanambigai, 2009). In the below given formula absorbance 

of either water or alcohol should be taken as absorbance of control. % Inhibition can be calculated by 
applying the following formula. 

   Absorbance of Control – Absorbance of Test Sample 

% Inhibition = -------------------------------------------------------------------- X 100 

    Absorbance of Control  

Quantitative Antioxidant Activity 
TLC plate with precoated silica gel was taken and the spots of different solvent extracts were placed on 

the plate 1 cm from bottom of the plate. Methanol (95): Chloroform (5) was selected as mobile phase to 

develop a chromatogram of different solvent extracts. After 30 mins of development of chromatogram 
whole plate was sprayed with 0.15% w/v DPPH solution using automiser. Any colour differentiation 

(yellowish colour on the pinkish background on TLC plate) shows the presence of antioxidants (Hasanat 

et al., 2011). 

 

RESULTS AND DISCUSSION 

DPPH method which was selected and performed here will justify the free radical neutralization activity 

of drug molecule to free radicals which generally prevails in human body. Water and methanol was taken 
as negative control, Ascorbic acid and Tocoferol were taken as positive control along with Pet ether, 
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Chloroform and Alcoholic extracts which were considered as test extracts. Out of which Chloroform 

extract has found to processes antioxidant activity as similar to as standard reference which is found to be 

highly significant when compared with negative control. FTC and TBA method were employed to 
analyze the antioxidant activity of an extract before and after lipid peroxidation. Antioxidant activity 

before lipid per oxidation was very clearly seen in Pet ether extract whereas after lipid per oxidation was 

seen in Methanolic extract. Hence, it is clear that all the three different extracts of Nigella sativa possess 
active principles which are responsible for antioxidant activity [Table 01, 02, 03]. 

 

Table 01: absorbance of Standard, Negative control and Test extracts (FTC Method) 

Extracts  Absorbance 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

Petroleum 

ether extract 

1.0 0.24 1.06 1.07 1.09 1.09 1.09 

Methanolic 
extract 

1.0 0.19 1.05 1.06 1.07 1.07 1.07 

Chloroform 
extract 

1.0 0.28 1.06 1.06 1.07 1.08 1.07 

Negative 
control 

1.0 0.39 1.06 1.06 1.07 1.08 1.08 

Positive 
control 

1.0 0.23 1.05 1.06 1.07 1.08 1.08 

 

Table 02: Absorbance of Standard, Negative control, Test extracts (TBA method) 

Extracts Absorbance 

Petroleum ether 0.04± 

Methanol 0.09± 

Chloroform 0.04± 

Negative control 0.08± 

Positive control (Standard) 0.12± 

 

Table 03: absorbance of Standard, water, methanol, test extracts (DPPH Method) 

Extracts Absorbance % Inhibition 

Water 0.53± - 

Methanol 0.51± 3.77 

Ascorbic acid 0.04± 92.45 

Tocopherol 0.04± 92.45 

Petroleum ether 0.05± 90.56 

Methanolic 0.07± 86.79 

Chloroform 0.04± 92.45 

 

Quantitatively all the extracts possess good antioxidant activity as colour differentiation (yellow) is 

clearly seen in case of chromatograms of all the extracts with pink background [Figure 01, 02, 03]. 
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Quantitative Antioxidant Activity 

 

   
Figure 01: Pet ether Figure 02: Chloroform Figure 03: Methanol 

 

However, the reactive oxygen species produced by the sunlight, ionizing radiations, metabolic changes 
shows large ill effects such as protein destruction, DNA damage, carcinogenesis, cardiovascular diseases, 

aging, neurological disorders (Osawa, 1994; Noda et al., 1997)
 
etc. Free radicals are known to be 

producing free radical derived cell necrosis or apoptosis either through directly acting on the DNA and 
proteins or by destroying the cell membranes of the organelles like lysosomes which may further digests 

the cell and its components. So, it is always beneficial to have a natural antioxidant which shall reduce the 

ill effects of free radicals and oxidative stress which further promises healthy life.  
In the current study it has been identified that the seeds of Nigella sativa are potential source of natural 

antioxidants, which have experimentally eradicated free radicals and also successfully prevented lipid per 

oxidation. Which is par parallel with various research studies published regarding the same work?  

Further research can be done to separate and analyze individual molecule which can prove better 
antioxidant as the crude drug is quantitatively and qualitatively good source of antioxidants. Which helps 

in preventing diseases related to the free radical mediated route.  
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