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Abstract 
Today spectra of plant based natural drugs have been increasing tremendously. Thus, present study explores the 
potential antibacterial, antioxidant and anticancer potential of extracts of different parts of three varieties of Vigna 

mungo. Different plant parts (shoot, seeds, seed coat) and varieties (PUSA I, PUSA II and T 9) affect the presence of 

phytochemicals qualitatively and quantitatively. Seed coats were found to possess higher content of alkaloids, 

flavonoids, phenols and tannins as compared to other tissues. Between the different varieties, PUSA I showed higher 

content of various metabolites. Among the different parts of three varieties, methanolic extracts of seed coat of PUSA-I 

variety showed highest antibacterial activity against Gram positive (Bacillus cereus, Bacillus subtilis) and Gram 

negative (Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli)bacteria, with zones of inhibition ranged 

between 22 to 28 mm in diameter at a concentration of 10 mg/ml. Italso exhibited the best antioxidant potential when 

evaluated using DPPH (2,2-diphényl-1-picrylhydrazyl) radical scavenging activity and FRAP (Ferric Reducing 

Antioxidant Power Assay),showing activity of 74% and 76%, respectively at concentration of 100 µg/ml. Anticancer 

activity was checked by SRB assay against the Human cancer cell lines of prostate (PC-3), lungs (Hop-62) and renal 

cell adenocarcinoma (786-O).The PUSA-I seed coat extract at the concentration of 80 µg/ml showed 68%,72% and 

69%viability,respectivelyin the above cell lines. Thus, it can be concluded that Vigna mungo seeds should be consumed 

with seed coat as it has medicinal values; acting as a source of drug or dietary supplement for controlling various 

ailments. 
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1. INTRODUCTION 

 

Microbial infections, oxidative stress, and 

cancer are of important concerns related to 

human health. To deal with microbial 

infections, presently antibiotics are playing an 

important role, but their effectiveness is 

reducing continuously towards certain bacterial 

strains leading to development of multiple 

drug-resistance. Second matter of concern to 

human health is oxidative stress that causes 

damage of certain proteins, fatty acids and 

DNA of our body and becomes one of the 

causatives for many diseases like diabetes, 

neurodegenerative diseases, atherosclerosis, 

cardiovascular diseases, cancer etc. (Ivanova et 

al. 2005; Katalinic et al. 2006). Among these 

diseases, cancer is very dangerous as it is the 

second leading cause of death worldwide. 

Today’s mostly synthetic drugs used to treat 

such disorders have side effects (allergy, 

toxicity, hypersensitivity, immunosuppressant 

etc. (Shariff, 2001). Hence researchers are now 

focusing on plant based natural drugs rather 

than synthetic ones. Many important drugs 

have been developed from plants since 

19thcentury, including morphine (pain killer) 

and more recently paclitaxel (anti-cancer) and 

artemisinin (anti-malarial) (Katiyar et al. 

2012).Different plants have nutritional value 

and pharmacological activities because of the 

presence of bioactive compounds. Hence, 

nowadays foods rich in nutraceuticals and 

dietary fibres are gaining importance because 

of their health benefits and in this line, pulses 

are an important food source for most 

population as they are the rich source of 

proteins and other nutrients along with certain 

phytochemical like polyphenols, flavonoids, 

tannins, saponins and alkaloids etc.  
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Blackgram is one of the important grain 

legumes widely used in India and other Asian 

countries as a potent source of protein. It is also 

a rich source of other nutrients like 

carbohydrates, fibres, minerals, and vitamins 

along with some bioactive compounds like 

polyphenols, flavonoids, tannins, alkaloids etc. 

that have health enhancing benefits(Lee and 

Shibamoto, 2000; Peng et al. 2008; Pandey 

2019). Among the different phytochemical, 

blackgramis a prominent source of phenolic 

acid and flavonoids that possess properties like 

antimicrobial, antioxidant, anti-inflammatory 

etc.In general, such pharmaceutical properties 

are contributed by the type and content of 

active metabolites present in the plants, which 

are ultimately affected by the plant genome 

constitution and its differential expression even 

in various tissues of the same plant (Li et al. 

2020).There are reports that showed 

differences in phytochemical content and 

biological properties of plants with changes in 

varieties of the same species and tissue sources 

(Suneja et al. 2011; Biswas et al. 2012; Karimi 

et al. 2015; Criste et al. 2020). Thus, the 

present study has been undertaken to examine 

the antibacterial, antioxidant and anticancer 

activities of different parts of different cultivars 

of Vigna mungo. 

 

2. MATERIAL AND METHODS 

Plant materials and preparation of extracts 

Vigna mungo (L.) Hepper cultivars (T-9, 

PUSA-I and PUSA-II) were procured from 

Pulses Research Laboratory, Division of 

Genetics, IARI (Indian Agriculture Research 

Institute) New Delhi. Seeds were grown in pots 

and different parts (shoot, seed and seed coat) 

were collected, cleaned, dried in shade at room 

temperature and powdered. Seed coats of all 

the varieties were harvested from one day old 

water-soaked seeds followed by drying in 

shade along with the remnant water used for 

soaking (not clear) and then powdered for 

preparing extracts. Various extracts were 

prepared using powdered material in Soxhlet 

apparatus using methanol as solvent by 

following the previously optimized conditions 

of 75°C temperature for 12 cycles of extraction 

used for preparing extracts of Macrotyloma 

uniflorum (Rao et al. 2019).The so obtained 

solvent extracts were evaporated to dryness and 

remaining powder stored at 4°C for further use. 

The extracts were used for phytochemical 

profiling and to assess antibacterial, anti-

oxidative and anticancer activities assay. 

Phytochemical screening  

The extracts thus obtained were subjected to 

preliminary phytochemical screening following 

the procedures described briefly in Table 1.  
 

Table 1. Tests used for phytochemical screening of various plant extracts*. 
Test for Methodology Predictive observation 

For presence For absence 

Alkaloids 1 ml extract + 1 ml Wagner’s reagent (HgCl2 + KI+ 

H2O) 

Reddish brown 

precipitate 

No precipitate 

Flavonoids 2 ml extract + 4 drops NaOH + H2SO4 Colourless solution Yellow colour 

Glycosides 2 ml extracts + 10 ml H2SO4 (50%) + 2 ml Fehling’s 

solution (CuSO4+ KNaC4H4O6·4H2O) 

Brick-red precipitate No precipitate 

Phenols 1 ml extract + 4 drops FeCl3 Blackish colour No colour at 

interface 

Proteins 1 ml extract + 1 ml Biuret reagent (NaOH + CuSO4+ 

KNaC4H4O6·4H2O) 

Violet colour Blue colour 

Saponins 5 ml extract shaken vigorously Foamy layer No Foam 

Sugars 10 ml extract + 4 drops Fehling’s A (CuSO4)& 

Fehling’s B (KNaC4H4O6·4H2O) 

Red colour No red colour 

Tannins 5 ml extract + few drops of FeCl3 (1%) Green colour 

precipitate 

No precipitate 

* Methods as described by Mehta et. al, 2018 

 

 

 

http://www.afst.valahia.ro/


Annals. Food Science and Technology  

2022 
 

 

 

Available on-line at www.afst.valahia.ro 80     Volume 23, Issue 1, 2022 

 

Various phytochemical like alkaloids, 

flavonoids, tannins, saponins, phenols, 

glycosides, sugars, and proteins were checked 

for their presence in the extracts. The degree of 

colour obtained was used as a preliminary 

quantification measure following the method 

described in earlier published reports 

(Senguttuvan et al. 2014; Mehta et al. 2018). 

 

Antibacterial assay 

Extracts of different parts of all the three 

varieties of V. mungo were tested for 

antibacterial activity by agar well diffusion 

method against Gram positive (Bacillus cereus, 

Bacillus subtilis) and Gram negative 

(Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Escherichia coli) bacteria. For 

preparing stock solutions, crude plant extracts 

were dissolved in DMSO at their natural pH at 

a concentration of 100 mg/ml. Different 

bacterial strains were grown overnight on 

Mueller Hintonagar (MHA) medium and then 

freshly cultured colonies picked with the help 

of sterilized loop and mixed in liquid Mueller 

Hinton medium (2 ml) and swabbed uniformly 

onto the individual plates using sterile cotton 

swabs followed by formation of 5 wells of 6 

mm diameter on each plate. The different 

extracts were poured into each well in equal 

amount (100µl) on all plates swabbed with 

different bacterial strains. The commercial 

antibacterial drug cefotaxime (5mg/ml)and 

dissolving solvent (DMSO)were used at 100 µl 

concentration as a positive control and negative 

control, respectively. The plates were incubated 

at 37°C for 24 h in an incubator.  

 

Statistical analysis 

Data was obtained by measuring the zone of 

inhibition formed around the wells. Each 

experiment was performed in triplicate and 

then ‘mean ± Standard Deviation’ values were 

calculated using Microsoft Excel 2013.  

 

Antioxidant activity  

Antioxidant activities of all the extracts and 

ascorbic acid (control) has checked with DPPH 

(radical scavenging activity) (Elansary et 

al.2012) and FRAP (reducing power)(Loo et al. 

2007) determination methods.  

For radical scavenging activity, 2ml of DPPH 

reagent (0.1mmol/l) was mixed with 2ml of the 

sample solution of different concentration in 

methanol (20-100 µg/ml) in a test tube and 

incubated at room temperature in the dark for 

30 min. The absorbance was measured at 

517nm and activity calculated using the 

following equation:  

TAA (%) = (Acontrol-Asample/Acontrol) × 100.  

Where TAA% (Total antioxidant activity) is 

the percentage inhibition of the DPPH radical, 

Acontrol is absorbance of the control sample that 

includes all the reagents except the extract 

sample and Asample is absorbance of the extract 

sample. Lower absorbance indicated higher 

antioxidant activity expressed as DPPH radical 

inhibition percentage.  

Reducing power was checked by mixing the 

2ml of extract at various concentrations (20-

100 µg/ml) in 0.2M phosphate buffer (pH 6.6) 

and 2.5ml of potassium ferricyanide solution 

(1%). The reaction mixture was kept for 20 

minutes at 50ºC and the reaction then 

terminated with the addition of 1ml of 10% 

trichloroacetic acid (TCA). The supernatant 

was separated from reaction mixture by 

centrifugation at 3000 rpm for 15 minutes and 

dissolved in 0.1% ferric chloride. The 

absorbance was measured at 700 nm and the 

activity was calculated using the same equation 

as described above.  

 

Anticancer activity 

The anticancer activity of extracts from 

different parts of best responsive variety 

(PUSA-I)was checked against different cell 

lines i.e. Human lung cancer cell line (Hop-

62),Human Renal cell Adenocarcinoma cell 

line 786-O and Human prostate cancer cell line 

(PC-3) at ACTREC (Advanced Centre for 

Treatment, Research and Education in Cancer), 

Mumbai, by using the SRB assay [Skehan et 

al., 1990].For the experiment, different extracts 

at concentrations of 20, 40, 60 & 80 μg/ml was 

taken into 96 well microtiter plates containing 

cells. After 24 h, cell population was measured 
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at the time of addition of the drug or extract 

(Tz) by in situ fixing the cells with TCA 

(trichloro acetic acid). Adriamycin (Anticancer 

drug) was used as a positive control and the 

experiment repeated thrice. Staining was done 

with Sulforhodomine B solution and the 

absorbance measured on an Elisa Plate Reader 

at a wavelength of 540nm Wavelength at690 

nm was used as reference. Percent growth was 

calculated and expressed as the ratio of average 

absorbance of test well to that of the control 

wells x 100. Percentage growth inhibition was 

calculated as: [(Ti-Tz)/(C-Tz)] x 100, where Ti 

is test growth; Tz is growth at time zero; C is 

control growth. Cell viability against drug 

concentration of tested samples was checked 

by linear regression method. 

 

3. RESULTS 

 

Phytochemical screening 

The results of preliminary phytochemical 

screening tests of all the three varieties and 

their parts (shoot, seed and seed coat) showed 

differences in the distribution of various 

phytochemical (Table 2). In all the three 

varieties, saponins were not found in shoots 

and seeds coat while tannins in seeds. Other 

metabolites checked had shown their presence, 

but with significant differences in the quantity 

of these phytochemical in extracts of all 

varieties. Among the different metabolites, 

tannins, glycosides, alkaloids, phenols, 

flavonoids, saponins and proteins were found 

more abundant in PUSA I variety as compared 

to other two varieties. Alkaloids, flavonoids 

and phenols are present in higher amount in 

seed coats as compared to the storage tissue of 

the seeds (seed without seed coat) which 

contains sugars, proteins and saponins in 

higher amount. 

 

Antibacterial Activity 

After the phytochemical screening tests, 

different parts of all the three varieties were 

analysed for the antibacterial activity. A zone 

of inhibition between 10-28 mm diameter was 

observed with all tested strains, indicating 

broad-spectrum antibacterial activity of the 

extracts (Table 3). These zones of inhibition 

are close to the commercially used antibiotic 

cefotaxime (28-32 mm), a positive control in 

the experiment (Figure 1). Among the extracts 

from different parts of all the varieties studied, 

seed coat extracts of PUSA-I had the highest 

antibacterial activity against all the tested 

pathogenic bacterial strains with the highest 

mean zone of inhibition (~28 mm) against 

Bacillus subtilis and minimum zone of 

inhibition (~22 mm) against Pseudomonas 

aeruginosa though these zones had lesser size 

than the control drug cefotaxime (Table 3). 

 

Table 2. Results of the phytochemical screening tests done for methanolic extracts of different 

parts of three different varieties of Vigna mungo. 

 

 

 
Phytochemicals 

Blackgram cultivars 

T9 PUSA-I PUSA-II 

Shoot Seeds Seed 

Coat 

Shoot Seed Seed 

Coat 

Shoot Seeds Seed 

Coat 

Alkaloids ++ + + ++ ++ ++ ++ + ++ 

Flavonoids + + ++ ++ + +++ + + ++ 

Glycosides + + + + ++ + + + + 

Phenols ++ + +++ ++ ++ +++ + + + 

Proteins + + + ++ + + + + + 

Saponins - ++ - - ++ - - ++ - 

Sugars + + + + + + + + + 

Tannins + - ++ ++ - ++ + - ++ 

‘-’ indicates absence; ‘+’ indicates presence in low amount; ‘++’ indicates presence in medium amount; ‘+++’ indicates presence in high 

amount. 
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Figure 1. Antibacterial activity of extracts prepared from different parts of the PUSA-I 

variety of Vigna mungo against Bacillus subtilis: a - Positive control (cefotaxime), b - Seed, c - 

Shoot, d – Seed coat, e – Negative control (DMSO). 

 

Table 3: Antibacterial activity of different plant parts extract of three different cultivars of 

Vigna mungo1 
Mean zone of inhibition (values in mm )2 

Variety Part E. coli K. pneumoniae P. aeruginosa B. subtilis B. cereus 

T 9 Shoot 12.4±0.21 14.3±0.37 11.6±0.32 17.4±0.34 15.8±0.21 

Seed 15.3±0.22 12.5±0.39 10.2±0.33 14.1±0.43 12.5±0.24 

Seed 

coat 

23.4±0.54 23.3±0.54 18.6±0.42 26.2±0.24 24.7±0.30 

PUSA I Shoot 16.6±0.32 17.4±0.23 15.4±0.34 19.2±0.21 17.4±0.33 

Seed 14.5±0.26 15.3±0.22 13.3±0.26 17.3±0.14 14.2±0.26 

Seed 

coat 

24.4±0.54 26.4±0.36 22.4±0.42 28.1±0.24 26.4±0.34 

PUSA II 

 

Shoot 14.4±0.23 15.4±0.44 13.8±0.23 18.4±0.21 17.4±0.23 

Seed 13.2±0.16 13.8±0.32 12.3±0.24 16.3±0.22 13.7±0.26 

Seed 

coat 

23.4±0.24 24.6±0.36 20.4±0.44 26.4±0.54 25.2±0.28 

Standard 

(cefotaxime) 

 30.2±0.52 32.8±0.24 31.6±0.46 32.4±0.32 28.4±0.24 

1 Extracts extracted with 80% methanol at 75˚C for 12 Soxhlet cycles and at their natural pH. 
2The values of experiments expressed as mean ± SD (n=3) 

 

Antioxidant activity 

The extracts possess significant antioxidant 

potential as shown by free radical scavenging 

activity and reducing activity when checked 

with both DPPH and FRAP methods, 

respectively. With the increase in concentration 

of the extracts, the antioxidant activity also 

increased. Among the three varieties, PUSA-I 

had found to possess highest antioxidant 

activity. Out of different parts of PUSA-I 

variety, we found highest activity in seed coat 

extracts followed by shoot and seeds in both 

the methods used for analysis. Though seeds 

coat showed a high antioxidant potential, it was 

less than the pure ascorbic acid which was 

taken as standard. The total average antioxidant 

activity (TAA) percent value of the seeds coat, 

seeds and shoots was found to be 76, 66, and 

68% respectively, and that of ascorbic acid 

(standard) was 81.25% at the concentration of 

100 μg/ml (Figure 2). 

Anti-cancer activity 
The anticancer activity of extracts obtained 

from different parts of the most responsive 

PUSA-I variety was checked against the 

different human cancer cell lines i.e., human 

prostate cancer cell line (PC-3), human lung 

cancer cell line (Hop-62) and human renal cell 

adenocarcinoma cancer cell line (786-O).The 

seed coat extract was found to exhibit 

anticancer potential by inhibiting the growth of 

the cells with average viability of 68%, 72% 

and 69%, respectively. The extract from other 

tested parts showed no or negligible activity 
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against all the tested cell lines. The activity of 

seed coat extract was observed only at the 

concentration (80 µg/ml) against all the cell 

lines, although at the same concentration the 

control drug (Adriamycin) showed significant 

cytotoxicity (Figure 3).  

 

 
Figure 2. Antioxidant activity of different plant parts extract of PUSA I cultivar of Vigna 

mungo at different concentrations using DPPH (a) and FRAP assay (b). 
 

 
Figure 3. Effect of different extracts including shoot, seed and seed coat of PUSA I variety of 

Vigna mungo on growth of different human cancer cell lines checked by using SRB assay. (a): 

Human Prostate Cancer Cell line PC-3; (b): Human Renal cell Adenocarcinoma Cancer Cell 

line 786-O; (c): Human Lung Cancer cell line HOP-62. 
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4. DISCUSSION 

 

From the results it was observed that seed coat 

contains more phytochemical qualitatively and 

quantitatively (no quantitation was done here) 

in all the three varieties followed by shoot and 

seed. The results are in accordance to the 

previous study, where phytochemicals are more 

prominent in the seed coat (Girish et al. 

2012).Among different phytochemicals present 

in the blackgram, saponins were absent in seed 

coat and shoot of all the three varieties. Our 

results are in accordance to Gayathri et 

al.(2016),  who also observed alkaloids, 

tannins, phenolic acid and some other bioactive 

compounds but no saponins in the seed coat of 

various pulses including blackgram. 

The extracts obtained from different parts of 

the three varieties of the Vigna mungo were 

screened for antibacterial and antioxidant 

activity while the anticancer activity was tested 

with extracts of the more responsive PUSA-1 

variety. The differential antibacterial potential 

was shown by the three varieties of the 

blackgram. Among three varieties used, PUSA-

I was found best compared to T9 and PUSA-II. 

Such varietal differences affecting antibacterial 

activity has been reported earlier also in 

different plant species like water chestnut 

(Biswas et al. 2012), Labisia pumila(Karimi et 

al. 2015) Rosaindica (Sahoo et al. 2011), and 

also in legumes like Macrotyloma uniflorum 

(Rao et al. 2019) etc. In blackgram, some 

reports are available that showed the varietal 

difference in terms of proximate composition, 

nutritional and anti-nutritional factors that 

ultimately affects the biological activity of 

different blackgram cultivars (Suneja et al. 

2011; Zia-Ul-Haqet al. 2014; Modgil et al. 

2019).The reason behind such variations may 

be the differences in qualitative or quantitative 

or both of different metabolites in different 

varieties of same plant species (Siddhuraju et 

al. 2008; Suneja et al. 2011; Zia-Ul-Haq et al. 

2014).Plant part used is also an important 

factor affecting antibacterial activity as 

evidenced in several other legume species like 

Macrotyloma uniflorum (Rao et al. 2019), 

Cicer arietinum (Kan et al. 2010), Sesbania 

aculeate (Mehta et al. 2019).In our study of 

different parts of Vigna mungo, the seed coat 

extracts of PUSA-I variety showed highest 

antibacterial activity against all the bacterial 

strains compared to the other parts tested. 

Difference in antibacterial activity of different 

part extracts has also been reported earlier in 

Vigna mungo. According to Nasrin et al. 

(2015), leaf and stem extracts show an average 

zone of inhibition ranged from 10 to 20 mm 

which is comparable to the range of 11-19 mm 

when similar part was used in this study. The 

zone of inhibition was however, significantly 

lesser compared to seed coat (18-28 mm); the 

differences may be because of the different 

plant parts. In another reports, Chikaneet 

al.(2010) and Kingsley et al.(2014) studied 

blackgram antibacterial activity in seeds coat 

and seeds, respectively with highest zone of 

inhibition 17 mm against Pseudomonas 

aeruginosa in case of seed coat and 13mm 

against Klebsiella in seeds that is significantly 

lesser than our findings i.e. 22mm and 15mm 

respectively using the same bacteria and plant 

part. These differences might be because of 

varietal differences used in different studies. 

Extracts also showed antioxidant activities 

when checked with DPPH and FRAP radical 

scavenging assay. Out of different parts, we 

found highest activity in seed coat extracts 

followed by shoot and seeds via both the 

methods used for analysis. The activity 

increases with an increase in the concentration 

which in similar to the results obtained in other 

legume crops (Tiwari et al. 2013; Mehta et al. 

2019; Rao et al. 2019).The present results are 

in accordance to earlier reports on the higher 

antioxidant potential of the seed coats because 

of the presence of more phenolic and 

flavonoids (Girish et al. 2012;Arockianathan et 

al. 2019). 

Today, in the line of treatment of cancer many 

drugs have derived from plants having 

phytochemical exhibiting anticancer potential 

such as vinblastine and vincristine from 

Catharanthus roseus and taxol from Taxus 

brevifolia etc. This has leads to the screening of 
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more and more therapeutically important plants 

particularly which are consumed in routine 

diets. In this context, in vitro cytotoxicity of V. 

mungo extracts from different parts as checked 

by the SRB assay against three different human 

cancer cell lines showed only seed coat extract 

to have some anticancer potential differentially 

against different cell lines. The reason for this 

variable response with the same extract might 

be because of different cell lines tested. The 

observed activity of the seed coat extract was 

much less than the control drug (Adriamycin), 

which may be because the extract is a mixture 

of compounds whereas the drug is a pure 

compound. Earlier, cytotoxicity of leaves and 

shoot extract of this plant was also checked 

against brine shrimp nauplii and shown 

mortality with LC50 values of 4.52µg/ml and 

3.25µg/ml for leaves and stem extract, 

respectively (Nasrin et al. 2015). However, 

seed coat extracts of some other legumes have 

shown some anticancer potential as tested by 

the SRB assay (Rao et al. 2019; Mehta et al. 

2019; Mehta et al. 2021). 

The difference in above studied biological 

activities of different varieties and tissue source 

could be because of allelic differences in 

different varieties and differential expression of 

genes in different varieties or parts of the plant, 

which has also evidenced from phytochemical 

screening.  

 

5. CONCLUSION 

 

The study has concluded that type and quantity 

of phytochemicals and pharmaceutical 

properties of Vigna mungo deviates with the 

use of various plant part and variety. The 

extracts of different parts (shoot, seed and seed 

coat) of T-9, PUSA-I and PUSA-II three 

different varieties of V. mungo, all have shown 

antimicrobial, antioxidant and anticancer 

potential but differentially because of 

differential content of active metabolites in 

different plant part and variety. Among 

different varieties, best response for the 

activities tested was obtained with the PUSA-I 

variety. While among different parts, seed coat 

extract showed the best results for 

antimicrobial, antioxidant and anticancer 

potential, which could be because of presence 

of the highest content of flavonoids, phenols, 

tannins and alkaloids compared to other parts 

tested. Seed coat extracts of PUSA-I variety 

had showed antibacterial activity against all the 

tested bacterial strains and the highest mean 

zone of inhibition (~28 mm in diameter) at a 

concentration of 10 mg/ml against Gram 

positive Bacillus subtilis. The extract also 

exhibits good level of antioxidant potential 

with TAA value of 76% that was very close to 

81.25% of ascorbic acid (standard) at the 

concentration of 100 μg/ml. Seed coat extract 

also possess the anticancer potential, it showed 

68%, 72% and 69% viability of the human 

cancer cell lines of prostate, lungs and renal 

cell adenocarcinoma, respectively at the 

concentration of 80 µg/ml. Thus, on a basis of 

our study, we recommend eating whole seed of 

blackgram rather than polished ‘dal’ as seed 

coat is a rich source of pharmaceutically 

important phytochemicals. Because of presence 

of active metabolites, blackgram has a potential 

for developing natural drugs or dietary 

supplements that ultimately help in tackling 

ailments and uplift of human health. The 

findings also open future avenues to conduct 

pharmacological studies to understand the 

possible underlying mechanisms and 

exploration of active compounds responsible 

for these activities. 
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