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ABSTRACT 

Mung bean (Vigna radiata L.) is a widely consumed pulse, especially in Asia, known for its high protein, 

fiber, vitamins, essential amino acids, and minerals like calcium, magnesium, and potassium. However, 

it also contains antinutritional factors such as trypsin inhibitors, tannins, phytic acid, saponins, and 

polyphenols, which can reduce its nutritional value. Therefore, it is crucial to evaluate genotypes with 

higher nutritional content and lower levels of antinutrients. The seeds of improved mungbean genotypes 

were analysed for physical characteristics, proximate composition, limiting amino acids, minerals and 

antinutritional constituents. The significant variations in seed coat colour of mungbean genotypes was 

observed and ranged from olive green to pale olive green or dark green, the hundred seed weight, seed 

volume seed density and grain hardness were ranged from 3.82-5.14 g, 3.60-5.20 ml, 1-1.27 g/ml, 

306.25-429.93 N respectively The proximate analysis revealed significant differences in content of 

moisture (9-10%); crude protein (18.37-21.76%); crude fat (0.95-1.97%); crude fiber (3.50-4.50%); 

carbohydrate (61.70-63.01%); ash (3-3.60%). Limiting amino acids viz. methionine and tryptophan 

ranged from 0.81-0.94 and 0.69-0.91 g/16 g N respectively. Proteins of most of cultivars were found 

deficient in methionine and tryptophan as compared to FAO (1977) values viz. 2.4 and 1.2 g/16g N 

respectively. The content of phosphorus, calcium, magnesium, iron and zinc in mungbean genotypes 

were ranged between 270.28-353.46, 137.50-172.57, 162.82-190.75, 7.03-9.22, 0.95-1.30 mg/100g 

respectively. So, it was found that selected mungbean genotypes are good source of minerals like 

phosphorus, calcium and magnesium while iron and zinc content in these genotypes found to be 

sufficient. Analysis revealed significant differences in content of polyphenols (340.78-361.67 mg/100g). 

The genotypes with coloured seed coat contained higher number of polyphenols phytate phosphorus 

(63.20-69.65 mg/100g) with; trypsin inhibitor (12.10-14.17 TIU/mg). From these results it appears that 

genotypes are found to be promising for lowest content of these antinutritional constituents. Based on 

above results it can be concluded that genotypes Phule Chetak, Kopergaon, Vaibhav, PM-707-27 and 

PM-818-8 were found to be promising for nutritional composition, limiting amino acids, minerals and 

antinutritional constituents. 
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Introduction 

Pulses are an important source of stable protein 

food for the poor and the vegetarians which constitute 

a major population of the country. Adult males and 

females should consume 60 g and 55 g of protein per 

day, respectively, according to the Recommended 

Dietary Allowances (RDA). Legumes are a substantial 

source of protein in underdeveloped nations and are the 

second most important dietary source after cereals 

worldwide (Onwurafor et al., 2014). Grain legumes are 

being cultivated in India since time immemorial. The 

important pulse crops grown in India are Bengal gram, 

lentil, mungbean, black gram, cowpea, red gram, and 

pea. 
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Among these, mungbean (Vigna radiata (L.) 

Wilczek) is an ancient and well-known leguminous 

crop of Asia, on account of its nutritional quality and 

the suitability to cropping system. They have high total 

protein content (20-26%) and can be considered as a 

natural supplement to cereals. After fish (dry) which 

provides 335g protein per kg, grain legumes provide 

220-250 g protein per kg. Hence legumes are 

considered as a “poor man’s meat” (Sood et al., 2002; 

Jadhav and Gawande, 2015). It is an important pulse 

crop belonging to the family Fabaceae, sub-family 

papilionaceous and has diploid chromosome number 

2n = 22. It is the native of Indo-Burma region of 

Hindustan centre (Mehandi et al., 2019). It is supposed 

to be spread from there in different parts of Asia, 

Africa, South and North America and Australia. 

Mungbean seeds are dispersed for fresh use and these 

sprouts are the cheapest source of protein, calcium, 

phosphorus and certain vitamins. It is cultivated as a 

sole crop as well as intercrop with minor millets, 

cotton, maize, sorghum etc. 

Mung bean has similar composition to other 

members of legume family, with 24% protein, 1% fat, 

63% carbohydrate and 16 % dietary fiber (Huang et al., 

2013). Its different food products such as dhal (thick 

stews from dehulled and split grains), sweets, snacks, 

and Savory foods have evolved and became popular in 

the Indian subcontinent (Dahiya et al., 2013), whereas 

products like cake, sprouts, noodles, and soups evolved 

in oriental countries like China, Philippines as well as 

in and Thailand (Dahiya et al., 2013). Besides, mung 

bean is a very popular oriental food, which has 

important features with respect to other legumes such 

as its detoxifying, anti-inflammatory, antitumorigenic, 

cholesterol-lowering and diuretic properties (Hu, 

2003). 

Recent research indicates that mung bean 

consumption produces small increase in blood 

glycemic index in humans making it an attractive 

option for diabetic patients (Randhir & Shetty, 2007). 

It is also well documented that certain proteins in mung 

bean exert both antifungal and antibacterial activity 

(Wang et al., 2004). Mung bean has a high protein 

content (20–33%) and it is almost free from flatulence 

producing factors (Penas et al., 2010), and it has 

become a major source of protein, especially in 

developing countries. At present, there is an increasing 

interest of scientists in mung bean, which is focused on 

the characterization of its components and the 

relationship between its consumption and beneficial 

health effects in humans. 

The seed colour usually dark olive green, bright 

green skin or yellow and the beans are small, 

cylindrical or ovoid, globular or oblong in shape, but 

some cultivar produced brow or speckled black seed. 

Green gram is an excellent source of protein (25%), 

high in dietary fiber, rich source of vitamins, minerals 

and its essential amino acids. They are the rich source 

of Ca, Mg, Fe, P and K. Green gram is a valuable 

addition to a crop rotation both from its nutritional 

benefits as a grain as a vegetable, and its compatibility 

with other crops (Nagrale et al., 2018). Unlike most 

other legumes, consumption of mungbean results in 

little flatulence because of the easy digestibility of the 

protein and carbohydrate (Nair et al., 2013). Generally, 

the consumption of mungbean and sprouts maintains 

the microbial flora in the gut, and reduces the risks of 

toxic substance absorption, hypercholesterolemia, 

coronary heart disease and cancer (Ganesan and Xu, 

2018). Keeping in view the above facts the present 

research has been planned to nutritional qualities and 

antinutritional contents in mungbean genotypes. 

Material and Methods 

Seed material 
The seeds of ten promising mungbean namely 

Phule Chetak, Phule Suvarn, Kopergaon, Vaibhav, 

PM-302-46, PM-707-27, PM-504-20-27, PM-818-8, 

PM-202-7, PKV-AKM-4 were obtained from Principal 

Scientist, Pulse Improvement Project, M.P.K.V., 

Rahuri, which were grown during the year 2022-23 

 

 
Fig. 1 : Mungbean used for study 
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Physical properties 
Seed colour was determined by using Munsell 

colour chart.  Hundred seeds weight was calculated by 

using weighing balance in the laboratory. Seed volume 

was determined by volume displaced by hundred seeds 

with help of measuring cylinder. Seed density was 

determined by dividing seed weight by seed volume. 

Grain hardness was measured by pressing average size 

well fitted seed under the grain hardness tester 

(Manufactured by Kiya Seisakusho Ltd., Japan). Force 

was applied to crack grain by turning the knob. The 

force in newton displayed on dial at the time of 

cracking the grain was noted down. 

Proximate composition 

Seed samples from different chickpea cultivars 

were estimated for their moisture, crude protein, crude 

fat, crude fiber and ash content as per standard 

methods of analysis (AOAC, 1990). Carbohydrate 

content was determined by difference. 

Limiting amino acids  

Methionine was estimated by the method 

described by Mc Carthy and Paille (1959). Tryptophan 

was determined by the colorimetric method as 

described by Spice and Chambers (1949). 

Mineral composition: Ca, Mg, Zn, Fe, And P 

Micronutrients such as Mg, Ca, Zn, Fe in the 

digested sample were estimated by using the atomic 

absorption spectrophotometer (Mclaren and Crawford, 

1950). 

For the determination of P and Mg and 

micronutrient 1.0 g of defatted sample was digested 

with di-acid mixture (HNO3 + HCl) in the ratio of 9:4 

and acid extract were used for determination of P, Mg 

and other micronutrients. (Singh et al. 1999). 

Antinutritional composition 

Determination of phytate phosphorus was 

performed according to the method of Wheeler and 

Ferrel (1971). The tannin content was determined by 

Folin-Denis reagent as described by Swain and Hills 

(1959). Trypsin inhibitor activity in green gram was 

determined using BAPANA and the method outlined 

by Kakade et al. 1974. 

Result and Discussion 

Physical properties of mungbean genotypes 
Physical characteristics of pulses are important 

quality parameters for consumers and these 

characteristics collectively are referred to as consumer 

preferences (Singh et al. 1993). In pulses seed size, 

shape and colour, needs to be in accordance with 

consumer demands. For this reason, there are specific 

cultivars popular for different regions in the country.  

In the present study the physical characteristics 

viz, grain weight, colour, volume, density and hardness 

were assessed. Variation in grain weight, volume and 

density of green gram genotypes studied may be due to 

the genetic variability. Physical characteristics of green 

gram genotypes are presented in Table.1 and 2 

respectively. 

Seed colour  
In present study the seed colour was studied by 

using Munsell colour chart, as indicated in Table. 1 

Eight genotypes namely, Phule Chetak, Phule Suvarn, 

Kopergaon, VAIBHAV, PM-707-27, PM-504-20-27, 

PM-202-7, PKV-AKM-4 showed olive green colour on 

chart and two genotypes, PM-302-46 and PM-818-8 

showed pale olive green colour as per chart. 

Hundred seed weight 
Hundred grain weight of green gram genotypes 

ranged from 3.82 to 5.14 g and there was significant 

varietal difference. Phule Chetak recorded highest seed 

weight value i.e., 5.14g. this value is par with PM-504-

20-27 (4.80 g), PM-818-8 (4.58 g) and PM-202-7 (4.87 

g). Lowest seed weight was observed in Kopergaon 

(3.82g). 

Seed volume  

As revealed from the results (Table. 2), there was 

significant variation observed in grain volume among 

green gram genotypes. It was ranged from 3.60 to 5.20 

ml. Lowest seed volume observed in PKV-AKM-4 

(3.60 ml) followed by PM-302-46 (3.73 ml), 

Kopergaon (3.75 ml), PM-504-20-27 (3.80 ml), while 

highest seed volume recorded in Vaibhav (5.20ml) 

followed by PM-707-27 (4.70 ml), PM-202-7 (4.15 

ml). 

Table 1 : Seed coat colour of mungbean genotypes 

Name of 

genotype 
Munsell colour chart notations 

Olive Green 

Phule 

Chetak 
5Y 5/2 

 

Phule 

Suvarn 
5Y 5/3 

 

Kopergaon 5Y 4/3 

 

Vaibhav 5Y 5/3 

 

PM-707-27 5Y 5/1 
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PM-504-20-

27 
5Y 5/2 

 

PM-202-7 5Y 5/3 

 

PKV-

AKM-4 
5Y 4/3 

 

 

Pale olive green 

PM-302-46 5Y 6/4 

 

PM-818-8 5Y 6/4 

 
 

Table 2 : Physical properties of mungbean genotypes 

Name of genotype 

Hundred seeds 

weight 

(g) 

Seed volume (ml) 
Seed density 

(g/ml) 

Seed hardness 

(N) 

Phule Chetak 5.14 4.03 1.27 312.82 

Phule Suvarn 4.12 3.88 1.08 429.73 

Kopergaon 3.82 3.75 1.03 413.17 

Vaibhav 4.07 5.20 1.09 345.25 

PM-302-46 3.91 3.73 1.05 329.77 

PM-707-27 4.71 4.70 1.00 402.00 

PM-504-20-27 4.80 3.80 1.26 429.93 

PM-818-8 4.58 4.05 1.13 367.01 

PM-202-7 4.87 4.15 1.17 306.25 

PKV-AKM-4 4.20 3.60 1.17 405.82 

Mean 4.40 4.06 1.12 371.33 

Range 3.82-5.14 3.60-5.20 1.00-1.27 306.25-429.93 

S.E.± 0.07 0.06 0.05 1.08 

CD at 5% 0.21 0.19 0.16 3.08 

 

Seed hardness  
Seed hardness is one of the important indexes of 

grain classification. It has close relationship with grain 

powder, flour quality, seed storage and processing, 

resist insect pest (Dai et al. 2015). The values of seed 

hardness of mungbean genotypes obtained by using 

Stable microsystem texture analyzer, indicated in table. 

2 and fig. 2. It was ranged from 306.25 to 429.93 N. 

Highest seed hardness was recorded in PM-504-20-27 

(429.93 N) followed by Phule Suvarn (429.73 N), 

Kopergaon (413.17 N) and lowest seed hardness was 

observed in PM-202-7 (306.5 N). 

Among the various physical characteristic’s 

studies seed colour, seed hardness, seed weight and 

seed density are found to be major determinants of the 

quality of pulses. Pulses with higher values of seed 

weight and seed density are found to be more 

acceptable among consumers.  

 

 
Fig. 2 : Seed hardness of mungbean genotypes 
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Proximate composition of the mungbean genotypes 

Moisture 
Moisture content is one of the most critical factors 

that determines the quality of mungbean seeds. The 

results on moisture content in the seeds of mungbean 

genotypes are presented in Table. 3 and Fig. 3. The 

moisture content ranged from 9.0-10.50 percent with a 

mean value of 9.60 percent. The highest moisture 

content of 10.5 percent was observed in PM-302-46 

followed by the genotypes Kopergaon (10.27%) and 

PM-302-46 (10%), while the lowest moisture content 

of 9.0 percent was observed in PM-202-7 followed by 

PM-818-8 (9.20%) and PKV-AKM-4 (9.40%). 

These values for moisture content are in 

agreement with the reported values by earlier 

researchers: 8.78-9.30 percent (Bhatty et al., 2000), 

8.39 percent (Nimkar and Chattopadhyay, 2001); 9.7 

percent (Mubarak, 2005); 9.4 percent (Habibulah et al., 

2007); 9.16 to 9.26 percent (Kakati et al. 2010); 10.11 

percent (Onwuka et al., 2010); 10.85 percent 

(Oburbaga and Anyika ,2012); 9.8 percent (Dahiya et 

al., 2010); 10.86 percent (Pandiselvam et al., 2017); 

5.9-11.3 percent (Danial et al., 2018); 11.33 percent 

(Upendra et al., 2021); 10.1-10.6 percent (Olufelo and 

Eze., 2023). 

Crude protein 
Nutritional value of food protein is expressed in 

terms of a number of parameters such as chemical 

score, digestibility coefficient, biological value, protein 

efficiency ratio and net protein utilization. Mungbean 

protein has relatively better-balanced amino acid 

composition. However, nutritionally inferior to whole 

egg protein. The values for crude protein content in 

mungbean seed is presented in Table. 3 and Fig.3. 

These values indicated significant varietal variations in 

protein content. It was ranged from 18.37 to 21.76 with 

average value of 19.67 percent. The lowest value for 

protein is observed in PM-202-7 (18.37%) followed by 

Vaibhav (18.56 %), Phule Suvarn (18.81%) and the 

highest value of 21.76 per cent is found in PM-818-8 

followed by PM-707-27 (20.56%) and Kopergaon 

(20.33%).  

The values for protein content in mungbean 

varieties reported by earlier researchers are as follows: 

26.78 percent (Mubarak, 2005); 23.7 percent 

(Habibulah et al., 2007); 22.96 to 23.96 percent 

(Kakati et al., 2010);  21.08 percent (Li et al., 2010); 

28.38 percent (Onwuka et al., 2010); 27.67 percent 

(Oburbaga and Anyika, 2010); 23.8 percent (Dahiya et 

al., 2015); 27.6 percent (Daniel et al., 2018); 15.8-

24.89 percent (Nagrale et al.2018); 26.78 percent 

(Upendra et al., 2021); 17.36-24.98 percent (Wang et 

al., 2021); 24.40-25.50 percent (Zafar et al., 2023).  

Crude fat 
Linoleic and Linolenic acids are the important 

unsaturated fatty acids present in mungbean seeds and 

are required for growth physiological functions of the 

body. Values recorded for the crude fat content of 

different mungbean genotypes are mentioned in Table. 

3 and Fig.3. It was ranged from 0.95-1.97 per cent. The 

genotype PKV-AKM-4 has highest crude fat content of 

1.97 percent followed by Phule Chetak (1.90%), Phule 

Suvarn (1.70%), PM-707-27 (1.60%), while the 

genotype PM-818-8 has the lowest crude fat content at 

0.95 percent. The mean crude fat content observed in 

mungbean genotypes was 1.50 percent.  

The values for crude fat content for mungbean 

seeds by earlier researchers are as follows : 1.4 percent 

(Kylen and Mc Cready, 1975); 2.4 percent (Fordham et 

al., 1975; Sharma et al., 1991);  and 1.3 percent 

(Gopalan et al., 1982 and Singh and Singh, 1992); 1.14 

to 1.73 percent (Suneeta et al., 1983); 2.01 percent to 

2.41 percent, 1.85 percent (Mubarak, 2005); 1.9 

percent (Habibulah et al., 2007); 1.60 to 1.67 percent 

(Kakati et al., 2010); 1.89 percent (Onwuka et al., 

2010); 1.75 percent (Oburbaga and Anyika, 2010); 

0.17-5.82 percent (Dahiya et al., 2015); 1.9-2 percent 

(Daniel et al., 2018); 1.52 percent (Upendra et al., 

2021).  

Crude fiber 
For a healthy bowel movement, crude fiber is a 

necessary component. Additionally, it has been 

documented that dietary fiber helps to reduce blood 

cholesterol levels. Table 3 and Fig. 3 shows the 

reported values for the crude fiber content in 

mungbean genotypes. It was in range of 3.50 to 4.50 

percent. This shows that mungbean genotypes possess 

varying amounts of crude fiber. PM-504-20-27 showed 

the greatest crude fiber content of 4.50 percent 

followed by PM-818-8 (4.40 %), PKV-AKM-4 (4.10 

%), while Phule Suvarn has the lowest measured crude 

fiber content of 3.50 percent. The mean crude fiber 

content is of 4.06 percent. 

These values for crude fibre content compared 

and concluded that all agree very well with the 

reported values for mungbean genotypes are as 

follows: 4.9 percent (Kylen and Mc Cready, 1975); 4.0 

percent (Krishnamurthy and Rao, 1976); and 3.66 to 

4.77 percent (Suneeta et al., 1983); 1.2-8.1percent 

(Reddy et al., 1984); 4.63 percent (Mubarak, 005); 6.8 

percent (Habibullah et al., 2007); 4.12 to 4.07 percent 

(Kakati et al., 2010); 4.05 percent (Onwuka et al., 

2010); 4.34 percent (Oburbaga and Anyika, 2010); 3.8-

6.15 percent (Dahiya et al., 2015); 4.78 percent 

(Upendra et al., 2021); 3.22-6.76 percent (Zafar et al., 

2023). 
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Ash 
The amount of minerals in the grain is indicated 

by its ash content. Table. 3 and Fig.3 indicates the 

recorded values for the ash content in various 

mungbean genotypes. With a mean value of 3.31 

percent, the range of ash content in the flour derived 

from various genotypes was 3.00 to 3.60 percent. PM-

302-46 recorded lowest ash content, 3.0 percent, while 

Phule Suvarn had the highest recorded ash content i.e., 

3.60 percent. The mungbean genotypes varied 

significantly based on the ash content values. 

Ash content in different mungbean varieties 

reported by earlier researchers were varied from: 3.7 

percent (Mubarak,2005); 3.9 percent (Habibullah et al., 

2007); 3.22-3.27 percent (Kakati et al., 2010); 1.20 

percent (Onwuka et al., 2010); 3.1-4 percent (Tapash et 

al.,2011); 3.3 percent (Oburbaga and Anyika, 2012); 3-

5.8 percent (Dahiya et al., 2015); 3.1-3.5 percent 

(Danial et al.,2018); 3.1-4 percent (Nagrale et 

al.,2018); 3.71 percent (Upendra et al., 2021); 2.78-3.5 

percent (Wang et al., 2021); 3.56-3.78 percent ( Zafar 

et al., 2023). 

Total carbohydrates 
The Table 3 and Fig.3 indicates the recorded 

values for the amount of carbohydrates of genotypes of 

mungbean. It was ranged between 61.07 to 63.01 

percent. PM-202-7 had the highest carbohydrate 

content of 63.01 percent this value is at par with Phule 

Suvarn (62.89%), JLP-2306 (62.55%) while PM-818-8 

recorded lowest carbohydrate content of 61.07 percent. 

Mean value for carbohydrates is 62.03 percent. The 

findings show that the different mungbean genotypes 

differ significantly in carbohydrate content. 

Previous reported values for the carbohydrate 

content of mungbean grains are as follows: 55.1 to 62.2 

percent (Shobhana et al.,1976); 60.84 percent 

(Krishnamurthy and Rao, 1976); 56.7 percent (Gopalan 

et al., 1982) and (Singh and Singh, 1992); 62.55 to 

64.55 percent (Sharma et al., 1991); 62.3 percent 

(Mubarak et al., 2005); 56.87 to 57.23 percent (Kakati 

et al., 2010); 54.47 percent (Onwuka et al., 2010); 

53.38 percent (Oburbaga and Anyika, 2012); 53.3-67.1 

percent (Dahiya et al., 2015); 51.89 percent (Upendra 

et al., 2021).  
 

Table 3 : Proximate composition of mungbean genotypes 

Name of genotype 
Moisture 

(%) 

Crude protein 

(%) 

Crude fat 

(%) 

Crude fiber 

(%) 

Ash 

(%) 

Carbohydrate (%) 

(by difference) 

Phule Chetak 9.33 20.12 1.90 3.70 3.50 61.45 

Phule Suvarn 9.43 18.81 1.50 3.50 3.60 62.89 

Kopergaon 10.27 20.33 1.20 4.32 3.55 62.17 

Vaibhav 9.57 18.56 1.40 4.00 3.00 61.59 

PM-302-46 10.00 19.59 1.70 4.10 3.00 62.29 

PM-707-27 10.50 20.56 1.60 3.90 3.50 62.55 

PM-504-20-27 9.60 19.43 1.30 4.50 3.10 61.50 

PM-818-8 9.20 21.76 0.95 4.40 3.30 61.07 

PM-202-7 9.00 18.37 1.50 3.90 3.50 63.01 

PKV-AKM-4 9.40 19.50 1.97 4.30 3.10 61.84 

Mean 9.60 19.70 1.50 4.06 3.31 62.03 

Range 9.0-10.5 18.37-21.76 0.95-1.97 3.50-4.50 3.00-3.60 61.07-63.01 

S.E.± 0.23 0.47 0.04 0.13 0.09 0.91 

CD at 5% 0.60 1.19 0.12 0.40 0.26 1.82 
 

 
Fig. 3 : Proximate composition of mungbean genotypes 
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Limiting amino acid in mung bean genotypes   

The amino acid composition of legume proteins 

has been widely examined and it has been reported that 

legume proteins are mainly deficient in sulphur-

containing amino acids, methionine and tryptophan but 

are rich in lysine which is relatively deficient in cereals 

(Gupta, 1982). Thus, the combination of cereals and 

legumes provides a good balance of amino acids, since 

cereals supply adequate methionine and pulses supply 

lysine. Among the commonly cultivated pulses, green 

gram proteins are relatively had a better balanced in 

their amino acid composition. The values for 

methionine and tryptophan content in ten mungbean 

genotypes are presented in Table 4 and Fig. 4; 

Methionine  
As presented in Table.4 and Fig.4, the methionine 

content in selected genotypes is ranged from 0.81 to 

0.94 g/16g N. The highest methionine content of 0.94 

g/16g N is observed in PM-202-7 while the lowest 

methionine content is recorded in PKV-AKM-4 (0.81 

g/16g N). The mean of methionine content of ten 

mungbean genotypes is 0.84 g/16g N.  

The values for methionine content in the 

mungbean genotypes reported by other researchers are 

as follows: 1.0 g/16g N (Kuppuswamy et al.,1958); 1.5 

g/16g N (Hanumanth Rao and Subramanian.,1970); 1.5 

g/16g N (Nagpal and Bhatia.,1971); 0.55 to 1.78 g/16g 

N (Yohe and Poehlman.,19720); 97 to 1.72 g/16g N 

(Shobhana et al.,1976); 1.43 g/16g N (Chavan and 

Duggal., 1978); 1.39 g/16g N (Geerwani and 

Theophilus.,1980); 1.2 g/16g N (Bhatty.,1982 ); 0.86 to 

1.60 g/16g N (Sood et al.,1982); 0.80 to 1.22 g/16g N 

(Sharma et al.,1991); 1.92 g/16g N (Mubarak et 

al.,2005); 0.5-1.9 g/16g N (Dahiya et al.,2015).  

 

Table 4 : Limiting amino acids content in mung bean genotypes   

Name of genotype Methionine (g/16g N) Tryptophan (g/16g N) 

Phule Chetak 0.82 0.85 

Phule Suvarn 0.85 0.89 

Kopergaon 0.83 0.69 

VAIBHAV 0.94 0.89 

PM-302-46 0.85 0.91 

PM-707-27 0.84 0.80 

PM-504-20-27 0.84 0.77 

PM-818-8 0.83 0.77 

PM-202-7 0.89 0.89 

PKV-AKM-4 0.81 0.73 

Mean 0.84 0.81 

Range 0.81-0.94 0.69-0.91 

S.E.± 0.04 0.03 

CD at 5% 0.12 0.11 

 

Tryptophan 

 The tryptophan content in selected genotypes 

is ranged from 0.69-0.91 g/16g N. The highest 

tryptophan content of 0.91 g/16g N is observed in PM-

302-46 while the lowest tryptophan content is recorded 

in Kopergaon (0.69 g/16g N). The mean of tryptophan 

content in mungbean genotypes is 0.81 g/16g N.  

 The values for tryptophan content in the 

mungbean genotypes reported by earlier investigators 

are as follows: 0.4 g/16g N (Patwardhan and 

Ramchandran, 1960); 0.52 to 0.75 g/16g N (Chatterjee 

and Abrol, 1975); 0.62 to 0.76 g/16g N (Shobhana et 

al.,1976); 0.5 g/16g N (Geervani and Theophilus, 

1980); 0.4 to 0.8 g/16g N (Sood et al.,1982); 0.51 to 

0.56 g/16g N (Sharma et al.,1991); 0.97 g/16g N 

(Mubarak, 2005); 0.5-1.2 g/16g N (Dahiya et al.,2015).
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Fig. 4 : Limiting amino acids content in mung bean genotypes 

Mineral composition of mungbean genotypes  
Legumes are a rich source of minerals. 

Phosphorus, calcium and magnesium are the major 

minerals present in common pulses whereas zinc, 

copper, iron and manganese are the minor ones (Singh 

et al., 1977). Mineral composition of mungbean 

genotypes is indicated in Table 5 and Fig. 5 

respectively. 

Phosphorus  
The phosphorus content in the seeds of mungbean 

shows significant variation as shown in Table 5 and 

Fig. 5. So, phosphorus content in the mungbean 

genotypes ranged between 270.28 to 353.46 mg/100g. 

Highest value of 353.46 mg/100g was observed in 

Phule Suvarn followed by 343.50 mg/100g 

(Kopergaon), 334.60 mg/100g (PM-202-7) while 

lowest phosphorus content of 270.28 mg/100 g was 

observed in Vaibhav. 

 

 

Calcium 
As indicated in Table 5 and Fig. 5, calcium 

content in the mungbean genotypes ranged between 

137.50 to 172.57 mg/100 g, with mean value of 154.81 

mg/100g. Lowest value for calcium content was 

observed in Phule Chetak (137.50 mg/100g) followed 

by the genotypes namely Kopergaon (142.54 

mg/100g), PM-302-46 (147.51 mg/100g), while 

highest calcium content was observed in Vaibhav 

(172.57 mg/100g).  

Magnesium 
The magnesium content in selected genotypes 

shows significant variation, as shown in Table.5 and 

Fig.5.  Magnesium content in mungbean genotypes 

ranged between 162.82 to 190.75 mg/100g. Highest 

value of 190.75 mg/100g was observed in Vaibhav 

followed by 189.58 mg/100g (PM-302-46), 183.84 

mg/100g (Phule Suvarn) while lowest phosphorus 

content of 162.82 mg/100 g was observed in PM-504-

20-27.
 

Table 5 : Mineral’s composition in mungbean genotypes 
Name of 

genotype 

Phosphorus 

(mg/100g) 

Calcium 

(mg/100g) 

Magnesium 

(mg/100g) 

Iron 

(mg/100g) 

Zinc 

(mg/100g) 

Phule chetak 326.37 137.50 170.00 8.02 0.95 

Phule Suvarn 353.46 155.06 183.84 7.05 1.30 

Kopergaon 343.50 142.54 180.58 8.84 0.98 

Vaibhav 270.28 172.57 190.75 7.03 1.14 

PM-302-46 322.45 147.51 189.58 8.40 1.25 

PM-707-27 328.20 166.02 176.50 8.91 1.28 

PM-504-20-27 331.70 160.75 162.82 8.74 0.95 

PM-818-8 320.68 154.95 178.25 9.22 1.24 

PM-202-7 334.60 149.20 180.01 7.40 1.06 

PKV-AKM-4 278.10 165.75 169.50 8.22 1.18 

Mean 319.88 154.81 177.98 8.14 1.12 

Range 270.28-353.46 137.50-172.57 162.82-190.75 7.03-9.22 0.95-1.30 

S.E.± 1.04 1.46 1.07 0.10 0.03 

CD at 5% 3.09 4.33 3.16 0.30 0.11 
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Iron  
As showed in Table.5 and Fig.5, Iron content in 

the mungbean genotypes ranged between 7.09 to 9.22 

mg/100 g, with mean value of 8.14 mg/100g. Lowest 

value for calcium content was observed in Vaibhav 

(7.03 mg/100g) followed by the genotypes Phule 

Suvarn (7.05 mg/100g), PM-202-7 (7.40 mg/100g), 

while highest Iron content was observed in PM-818-8 

(9.22mg/100g). 

Zinc 
Zinc content in selected mungbean genotypes 

ranged between 0.95-1.30 mg/100g as mentioned in 

Table.5 and Fig.5. The mean value of 1.12 mg/100g. 

Highest value of 1.30 mg/100g was observed in Phule 

Suvarn followed by 1.28 mg/100g (PM-707-27), 1.25 

mg/100g (PM-302-46) while lowest phosphorus 

content of 0.95 mg/100 g was observed in PM-504-20-

27. The mineral composition of green gram seeds 

reported by several workers is as follows: Fordham et 

al, 1975 (Calcium, 307 mg; phosphorus, 327 mg and 

potassium, 961 mg/100g of dry matter. 

Rao and Deosthale (1981) examined the mineral 

composition of four Indian legumes. In green gram, 

they observed calcium, 55 mg/100g and phosphorus, 

271 mg/100g. They also found that the cotyledons of 

these legumes were significantly lower in calcium 

content as compared to the whole grain. 

 

 
Fig. 5 : Minerals composition in mungbean genotypes 

Antinutritional content in mungbean genotypes 

Polyphenols 
Plant-derived these components have played an 

important role in the treatment and avoid human 

diseases. Therefore, the biological screening provides a 

scientific basis for validating the traditional utilization 

of medicinal plants. These bioactive constitutes of 

grain legumes make them suitable for creating new 

functional foods (Aguilera et al., 2011). Antioxidant 

activity of phenolic compounds present in edible grain 

legume seeds have been investigated in recent studies 

(Karamać et al., 2004, Amarowicz et al., 2008, Orak et 

al., 2016). 

In the present study polyphenols content in seeds 

of mungbean genotypes are depicted in Table 6 and 

Fig. 6. The polyphenol content in mungbean genotypes 

was ranged from 340.78-361.67 mg/100g. The highest 

polyphenol content of 361.67 mg/100g is observed in 

Phule suvarn while the lowest polyphenol content was 

recorded in PM-504-20-27 (340.78 mg/100g). The 

mean obtained for polyphenol content in selected 

mungbean genotypes is 352.47 mg/100g. 

The values for polyphenols content in the 

mungbean genotypes reported by earlier investigators 

are as follows: 808 mg/100g (Kataria et al., 1989); 325 

mg/100g (Tajoddin et al.,2013); 285-808 mg/100g 

(Dahiya et al.,2015); 310-340 mg/100g (Debashmita et 



 

 

2359 Analysis of correlation between physical, nutritional, and antinutritional components in mungbean genotypes 

al.,2018); 771.39 mg /100g (Upendra et al.,2021). The 

present results for polyphenols content in mungbean 

genotypes used are quite related to these reported 

values. 

Phytate phosphorus 
Phytic acid, commonly known as phytate, is 

widely distributed in plant seeds and grains. It is 

primarily present as a salt of mono- and divalent 

cations (K
+
, Ca

++
 and Mg

++
). Phytate rapidly 

accumulates in the seed during the ripening period 

(Deshpande and Cheryan, 1984) and hence may result 

in lowering the digestibility of proteins (Knuckles et 

al., 1985) and also reduce the starch digestibility 

(Yoon et al., 1983). It plays an important role in 

improving the nutritional status of grains (Lorenz, 

1983). The phytate content of legumes varies from 

0.40 to 2.0 per cent depending upon the species and the 

variety and most of it is present in the outer aleurone 

layers of the cotyledons or the endosperm (Deshpande 

et al., 1982).  

Present study phytate phosphorus content in seeds 

of ten mungbean genotypes are depicted in Table 6 and 

Fig.6, the phytate phosphorus content in mungbean 

genotypes is ranged between 63.20 to 69.65 mg/100g. 

The highest phytate content of 69.65 percent was 

observed in PM-202-7 while the lowest phytate content 

was observed in (63.20 mg/100g).  

Various researchers have reported the evaluated 

values phytate content in mungbean are:  63.2 mg/100g 

(Ravindran et al.,1976); 58 mg/100g (Mubarak et al, 

2005); 66.47 mg/100g to 69.24 mg/100g (Kakati et al., 

2010); 57.62 mg/100g (Oburbaga and Anyika, 2010); 

44.80 mg/100g (Dahiya et al., 2015); 65 to 68 mg/100g 

(Dhole et al., 2015); 62.27 mg/100g (Sing et al., 2015); 

72.2-94 mg/100g (Bindu et al., 2018); 62.65 mg/100g 

(Upendra et al., 2021). These values are in good 

agreement with the phytate phosphorus in mungbean 

genotypes observed in the present investigation. 

 

 
Table 6 : Antinutritional content in mungbean genotypes 

Name of genotype 
Polyphenol 

(mg/100g) 

Phytate Phosphorus 

(mg/100g) 

Trypsin inhibitor 

(TIU/mg) 

Phule Chetak 355.79 63.79 12.10 

Phule Suvarn 361.67 64.55 14.17 

Kopergaon 348.43 67.46 12.47 

Vaibhav 359.39 68.78 12.25 

PM-302-46 340.66 63.20 13.73 

PM-707-27 351.23 68.38 13.93 

PM-504-20-27 351.78 65.96 12.37 

PM-818-8 343.28 63.31 13.35 

PM-202-7 355.14 69.65 13.57 

PKV-AKM-4 357.97 66.26 13.15 

Mean 352.47 66.09 13.08 

Range 340.78-361.67 63.20-69.65 12.10-14.17 

S.E.±
 

0.04 0.05 0.03 

CD at 5% 0.13 0.16 0.11 

 

 

Trypsin inhibitor  
Trypsin inhibitors are the characteristic 

constituents of legume grains and are known to affect 

the digestibility and protein quality of legumes 

(Macrae, et al, 1993). Legumes TIs are classified in 2 

families according to their molecular size: Kunitz 

(KTIs), with molecular weights around 20 kDa and 

Bowman-Birk (BBTIs) of approximately 8 kDa. 

Soyabean has both families’ trypsin inhibitor whereas 

mung bean, cowpea, lentil, etc. have only BBTIs 

family trypsin inhibitor (Vanderven et al., 2005). 

The trypsin inhibitor activity of mungbean 

genotypes as showed in Table 6 and Fig. 6, which is 

ranged between 12.10-14.17 TIU /mg. The highest 

value for trypsin inhibitor of 14.17 TIU/mg is observed 

in Phule Suvarn while the lowest trypsin inhibitor 

content is observed in Phule Chetak (12.10 TIU/mg) 

followed by Vaibhav (12.25 TIU/mg), PM-504-20-27 

(12.37 TIU/mg).  The mean of trypsin inhibitor content 

in mungbean genotypes is 13.08 TIU/mg. 

These values are in good agreement with the 

reported values by earlier workers: 1.83 TIU/mg 

(Lorenson et al., 1981); 15.8 TIU /mg (Mubarak, 

2005); 2.50-2.56 TIU/mg (Kakati et al., 2010); 12.6-

24.1 TIU/mg (Dahiya et al., 2018); 1.53 -2.05 TIU/mg 

(Gaxiola et al., 2018). 
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Fig. 6 : Antinutritional content in mungbean genotypes 

Correlation study  

Seed colour was found to exhibit a significant 

positive correlation with polyphenols. Seed hardness 

indicated positive correlation with seed weight 

(+0.502), seed density (+0.213), crude protein (+0.554) 

and carbohydrate (+0.191) and negative cor. Crude 

protein exhibits negative correlation with crude fat and 

crude fibres. Methionine and tryptophan showed 

significantly positive correlation with crude protein 

while showed negative correlation with polyphenols. 

Carbohydrate found positive correlation with crude 

protein (+0.091), tryptophan (+0.509) and methionine 

(+0.514) while it showed significantly negative 

correlation with antinutritional factors viz., polyphenols 

(-0.633), phytate phosphorus (-0.609) and trypsin 

inhibitor (-0.617). Polyphenols and trypsin inhibitor 

was found negative correlation with crude protein. 

Phytate phosphorus was found negative correlation 

with crude protein (-0.136) and minerals like 

phosphorus (-0.186), calcium (-0.629), magnesium (-

0.566) and iron (-0.166). 

Table 7 : Correlation coefficient (r) for various 

chemical constituents in mung bean genotypes 
Sr. 

No 
Constituents* 

Correlation 

coefficient (r) 

1 Seed hardness to seed weight   +0.502* 

2 Seed hardness to seed density   +0.213 

3 Seed hardness to crude protein  +0.554** 

4 Seed hardness to carbohydrates  +0.191 

5 Crude protein to crude fat  -0.177 

6 Crude protein to crude fiber  -0.187 

7 Methionine to crude protein +0.514 

8 Methionine to polyphenol  -0.098 

9 Tryptophan to crude protein +0.509 

10 Tryptophan to polyphenol  -0.102 

11 Carbohydrate to crude protein +0.091 

12 Carbohydrates to methionine  +0.514* 

13 Carbohydrates to tryptophan +0.424 

14 Carbohydrates to polyphenols  -0.633** 

15 Carbohydrates to phytate phosphorus -0.609** 

16 Carbohydrates to trypsin inhibitor   -0.617** 

17 Polyphenols to crude protein -0.227* 

18 Trypsin inhibitor to crude protein -0.297 

19 Phytate phosphorus to phosphorus   -0.186 

20 Phytate phosphorus to calcium   -0.629** 

21 Phytate phosphorus to magnesium   -0.566** 

22 Phytate phosphorus to crude protein -0.136 

23 Phytate phosphorus to iron    -0.166 

*Significant at the 5% level,        **Significant at the 1% level 
 

(Crude protein, crude fiber, crude fat and total 

carbohydrates were expressed as percent (%), 

tryptophan and methionine were expressed as g/16 N, 

Phosphorus, calcium, magnesium, iron, zinc, 

polyphenol and phytate phosphorus were expressed as 

mg/100gm, seed weight expressed as gm, seed density 

was expressed as gm/dm3, seed hardness was 

expressed an N (Newton) and trypsin inhibitor was 

expressed as TIU/mg.) 
 

Conclusion 
Based on the data obtained on proximate 

composition Kopergaon, PM-302-46, PM-707-27, 

PKV-AKM-4 genotypes of mungbean were found to 

be superior over other genotypes. As far limiting as 
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amino acids are concerned, all genotypes were found 

deficient in these amino acids. However, within these 

Vaibhav, PM-302-46 and PM-202-7 are found 

promising for methionine and tryptophan content when 

compared with FAO values.As per the mineral 

composition all the genotypes are good source of 

minerals like phosphorus, calcium and magnesium and 

poor source of Iron and zinc respectively. 

Antinutritional principles viz., polyphenols, phytate 

phosphorus lowest in pale olive green-coloured 

genotypes viz., Vaibhav and PM-818-8 and lowest 

trypsin inhibitor are found in Phule Chetak, Kopergaon 

and Vaibhav genotypes of mungbean. Based on above 

results it can be concluded that genotypes Phule 

Chetak, Kopergaon, Vaibhav, PM-707-27 and PM-

818-8 were found to be promising for nutritional 

composition, limiting amino acids, minerals and 

antinutritional constituents.  

Future Prospects 
Current study helps in identifying genotypes with 

optimal balance of physical, nutritional, and minimal 

antinutritional factors. This could lead to the 

development of high-yielding, nutritious mungbean 

varieties that are better suited for human consumption 

and animal feed. The information obtained beforehand 

can be utilized by the Pulse Breeders in their breeding 

strategies, and varietal improvement projects of 

mungbean for higher proximate principles, minerals, 

limiting amino acid composition and low level of 

antinutritional factors for contributing to global food 

security and sustainable agriculture. 
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