
International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Vol-6, Iss-2, Spl. Issue-2 Jun.-2018, http://iraj.in 

Antioxidant capacity of diverse Indian cultivars of Pigeon pea 
 

27 

ANTIOXIDANT CAPACITY OF DIVERSE INDIAN CULTIVARS OF 
PIGEON PEA 

 
ANKITA DIXIT 

 
Maharshi Dayanand University rohtak 

E-mail:ankita7399@gmail.com 
 
 
Abstract - The pigeon pea with the scientific name Cajanus cajan. It is referred as perennial legume crop from the Fabaceae 
family. Antioxidants are the essential nutrient component for our health. They fight against reactive oxygen species (ROS) or 
free radicals before it acts upon the cells. There are different laboratory assays which help in determination of antioxidants 
such as ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)), Superoxide radical scavenging assay, condensed 
tannin content. Highest condensed tannin contents were observed for DPL variety while lowest was observed NDA variety. 
The results indicate that pigeonpea seeds are rich in antioxidant activity. Superoxide radical has a low reactivity and a low 
capacity to penetrate the lipid membrane layer, but it can generate hydrogen peroxide and highly reactive hydroxyl radical. 
The sample extracts exhibited significant superoxide radical scavenging activity. The assessment of antioxidant potential 
might be a fruitful approach for advocating them as nutraceuticals. 
 
 
I. INTRODUCTION 
 
Legumes are associated with bean family. They are 
usually dicot in nature ,share similar flower and fruit 
structure. They are a excellent and beneficial source 
of protein, low-glycemic index carbohydrates, 
micronutrient, vitamins, antioxidants, phenolic 
content, inositol phosphates etc. They are also a rich 
source of saturated fat and fibers, which helps in 
lowering the cardiovascular disease and type 2 
diabetes mellitus. Legumes are also known as pulses, 
are the great source of protein and supplement to the 
cereal based diet, as legumes constitute a low sulfur 
rich amino acid and completes cereal based diet. 
There are some anti nutritional components also 
found in legumes such as protease inhibitors, 
galactooligosaccharides, lectins, saponins, and 
tannins, which provide protective properties to the 
organism. Premature legume seeds also have different 
nutraceuticals and antioxidants properties but have 
limited shelf life. Seed mass, size, color, and shape 
are some of the quality parameters which allows 
distinguishing between different species. It also helps 
in determining other parameters of technological and 
reological properties. There are around 670 to 750 
genera and 18000 to 19000 species of legume each 
having important grain, pasture, culturing properties 
and agroforestory. Generally 35% of the processed 
vegetable oil is provided by legume crops 
predominantly soybean and peanuts. Pigeon pea is 
grown in semi arid regions in India. It is named as the 
drought tolerant legume crop that represents 5% 
(approx) of the world’s legume-production. India 
includes around 70% of the produced total legume in 
the world. In 2010, annually pigeon pea was 
produced around 3.7 million metric tons .  However, 
Pigeon Pea’s origin is uncertain, it is known to be 
cultivated in the region of  Egypt near about –before- 
2000 BC. The crop was believed to be introduced in 
the East- Africa from the country India.   Pigeon 

pea is shrub having erect and tall stem of about 4 
metres and roots of the plant are extended up to 
around 2 metres in the soil. The main region of stem 
is ribbed, erect and the has secondary 
branches. Antioxidants are the essential nutrient 
component for our health. They fight against reactive 
oxygen species (ROS) or free radicals before it acts 
upon the cells.ROS and free radicals cause harmful 
effects on the body like cell membrane disruption, 
damage of cell membranes, mutation etc. which 
consequently cause cell aging, development of 
different diseases like cancer, skin disorders, liver 
disorder, coronary heart disease etc. Antioxidants in 
legumes are defined as the chemical compound that 
avoids or inhibits the oxidation reactions of the 
oxygen and peroxidases. They are usually present in 
small quantity still act against larger amount 
oxidative substrate. Apart from the antioxidants, there 
are some phytochemicals may be presents which 
shows chemopreventive agents. 
 
Antioxidants are the protectors as well as fighters that 
play a very significant role in maintain human health. 
These antioxidants act against the free radicals 
forming inside the body. The determination of 
antioxidant capacity helps in finding out the potential 
crop species that add benefits to the human and 
animal health. 
Nowadays most of the diseases are directly or 
indirectly associated with the oxidative stress 
occurring due to the production of free radicals and 
its adverse effects that disturbs the cellular and 
metabolic functions to cause diseases. The oxidative 
stress usually initiated with the development of free 
radicals that seek the stability of the components 
through e- pairing with other biological molecules 
like lipids proteins, and DNA.and This causes the 
damage of protein and DNA along with the 
peroxidation of  lipids. Such kinds of changes are 
mainly responsible for deadly diseases like cancer, 
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cardiovascular diseases, ageing atherosclerosis, and 
inflammatory diseases. . As all human cells, try to 
protect them from the damage caused by the free 
radicals. The enzymes such as catalase, superoxide 
dismutase (SOD), or compounds such as ascorbic 
acid, glutathione and tocopherol participate in the cell 
damage caused by the free radicals. However, 
different pathological processes disturb these 
protective mechanisms, and antioxidant components 
that play a vital role to deal with oxidative stress.  
 
II. DETERMINATION OF TOCOPHEROLS 
AND ANTIOXIDANT CAPACITY OF 
PIGEONPEA THROUGH THE FOLLOWING 
METHODS 
 
 ABTS assay 
 Superoxide radical scavenging assay 
 Vanillin assay  
 HPLC of Tocopherols 
 
Antioxidant activity assays 
There are different methods for determining for 
antioxidant activity in pigeon pea.some of them 
discussed below: 
 
Superoxide radical scavenging assay method 
Superoxide or hyperoxide- is a chemical compound, 
which contains superoxide. The reactive superoxide 
oxygen-anion  plays a very important as a product of 
one-e- reduction of O2 (dioxygen). Superoxide is one 
of the major examples of ROS. The reactive oxygen 
species (ROS) or free radicals before it acts upon the 
cells.ROS and free radicals cause harmful effects on 
the body like cell membrane disruption, damage of 
cell membranes, mutation etc. which consequently 
cause cell aging, development of different diseases 
like cancer, skin disorders, liver disorder, coronary 
heart disease etc. 
 
The principle involved in the superoxide radical 
scavenging assay is the catalysis of the superoxide 

radical into H2O2 (hydrogen peroxide) and O2 
molecular oxygen which provides a significant 
defensive process that acts against the superoxide 
radical toxicity (Nishikimi et al., 1972). 
 
Standard method for superoxide radical scavenging 
assay method was given by Nishikimi et al.1972 by 
slight modification. Prepare the reaction mixture 
containing 1ml of NBT and 1ml of NADH solution. 
NBT solution can be prepared by dissolving 312µM 
in phosphate buffer of 7.2-7.4 pH. Similarly, NADH 
solution is prepared by dissolving 936 µM in 
phosphate buffer of 7.2-7.4 pH. Standardize 50 times 
diluted sample extracts with methanol. Add these 
three together to start the reaction. Finally accelerate 
the reaction by adding 100µl PMS solution. PMS 
solution can be prepared by mixing 120µM in 
phosphate buffer of 7.2-7.4 pH. Incubate the reaction 
mixture at 25ºC for 5min and observe the absorbance 
at560nm using methanol as control. 
 
Vanillin Assay for tannin content determination  
Vanillin assay works on the concept of structural 
chemistry of condensed tannins and flavanoids. 
Aromatic aldehydes, vanillin , metasubstituted rings 
of flavanol involve in the vanillin reaction to yield a 
red adduct. Besides this, vanillin reaction also helps 
in the estimation of condensed tannin. In vanillin 
assay catechin standardize the reaction procedure.  
The reagents to be prepared are 1% vanillin reagent, 
4% concentrated HCl in methanol, 8% concentrated 
HCl in methanol. 
1 % vanillin reagent – Dissolve 1g of vanillin in 100 
ml absolute methanol and store it at 4ºC.4 % 
concentrated HCl in methanol – Mix 4 ml of 
concentrated HCl in 100ml of absolute methanol.8 % 
concentrated HCl in methanol -- Mix 8 ml of 
concentrated HCl in 100ml of absolute 
methanol.Vanillin reagent must be prepared fresh 
daily. Mix 1% vanillin solution with part of the 8% 
HCl. The 4% HCl solution should be brought to 30ºC 
in the water bath. 

Analysis of Standard Analysis of Sample extract 
Take 0 to 1 ml of catechin standard and 
 Dispense it into two culture tubes. 
Add 1 ml of methanol to each sample and 
 incubate the tubes in water bath. 
Add 5 ml of vanillin reagent at 1 min interval 
 one set of tubes and 5ml of  
4% HCl solution reagent at 1 min interval  
other set of tubes.  
Leave the samples in water bath for 20 min 
 and observe the absorbance 500nm 
 

Take 1 ml of each sample extract into culture  
tubes. Set the samples induplicates, So that 
 the sample and blank can be run for each  
sample extracts. Incubate them in water bath.  
Add 5ml of the vanillin reagent to one set of  
sample and add 5ml of the 4% HCL solution  
to other set of sample at 1 min intervals. Leave 
the samples in water bath for 20 min. 
Observe the absorbance at 500nm 

 
ABTS radical scavenging assay 
ABTS [2,2′-azinobis (3-ethylbenzothiazoline-6-
sulfonic acid)] was determined by ABTS radical 
cation decoloration method. The radical cation was 

prepared by mixing 7mM ABTS stock solution with 
2.45 potassium persulfate and leaving the mixture for 
4-16 h until the reaction was complete and the 
absorbance was read at 734nm using 
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spectrophotometer. 
 Percentage of Inhibition = (Absorbance of control- 
Absorbance of sample)/ Absorbance of control * 100        
 Abs(sample) is the absorbance of ABTS radical solution 
mixed with sample extract/standard. All 
determinations were performed in triplicate.   
 
III. STATISTICAL ANALYSIS 
 
Determination of antioxidant activity of sample was 
properly done in three sets or triplicates for 
Superoxide radical scavenging assay method, vanillin 
assay, ABTS assay and the results was represented as 
the mean value(x) ± standard deviation(SD). The 
average mean value and standard deviation were 
calculated using the Microsoft excel software or 
manually.  Mean value is actually the average value 
in which the observed value of each variety is taken 
to add up, and then divided by the total number of 
samples. Standard deviation is defined as a 
expressing quantity by which the members of the 
group are different from the calculated mean for the 
group. This is the statistical way to quantify the level 
of divergence from the values. In statistical language, 
standard deviation is the square root value of 
variance. 

 

 

 

RESULT 
 
In the current study of different cultivars of 
pigeonpea were selected for analyzing antioxidant 
activity in their seed extracts. The aim was to study 
variation in the phytochemical profile as affected by 
their different genotype and type of extraction 
method used. The results are summarized as follows:  
 Highest condensed tannin contents were observed 

for DPL variety while lowest was observed NDA 
variety. 

  The results indicate that pigeon pea seeds are rich 
in antioxidant activity. 

  Superoxide radical has a low reactivity and a low 
capacity to penetrate the lipid membrane layer, 
but it can generate hydrogen peroxide and highly 
reactive hydroxyl radical. 

  The sample extracts exhibited significant 
superoxide radical scavenging activity. 

 The assessment of antioxidant potential might be a 
fruitful approach for advocating them as 
nutraceuticals. 

 The 
IPA>UPAS>PUSA33>PUSA2002>DPL>NDA>P
ARAS>LGR>PUSA855 antioxidant activity of 
these cultivars using ABTS.  

 IPA show highest antioxidant activity at around 
(51.36±5). 

 The condensed tannin content found in all the 
sample cultivars from highest to lowest –
DPL>PUSA855>PUSA33>PARAS>NDA>PUSA 
2002>IPA>UPAS. 

 The superoxide radical scavenging activity in the 
sample cultivars are- PUSA 
2002>LGR>DPL>PARAS>NDA>PUSA 
855>UPAS>IPA 
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