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Abstract    Twelve green gram varieties including both

elite entries and released varieties procured and they

were analyzed for proximate composition, minerals,

sugar and starch content. DGG-3 had highest crude

protein content, BGS-9 had highest fat, carbohydrate

and starch content, Pusa Baisaki had highest mois-

ture content, Selection-04 had highest crude fiber and

calcium content, DGG-1 had highest ash, zinc and

copper content, DGG-8 and DGG-7 had highest iron

and manganese content respectively. The total, re-

ducing and non-reducing sugars ranged from 11.50–

11.70 mg/100 g, 4.62–4.84 g/100 g and 6.75–7.16 mg/

100g respectively. DGG-7 recorded highest (532.3 CE/

100g) and DGG-1 (456.0 CE/100 g) had lowest tannin

content. Trypsin inhibitor and phytic acid ranged from

206.6–267.2 TIU/g and 7.27–9.40 mg/g respectively.

The results of the present study revealed that elite

entries are on par with released varieties with regard

to nutrient composition.

Keywords   Proximate composition, Elite entries,

Trypsin inhibitor.

Introduction

Legumes are widely grown throughout the world and

their dietary and economic importance is well estab-

lished. They are rich in protein and essential amino

acid like lysine, which perform significant role in hu-

man nutrition. Legumes not only add variety to hu-

man diet but also serve as an economical source of

supplementary proteins (20—30% of protein)  for a

large population in developing countries like India,

where majority of the population is vegetarian [1].

plant proteins are cheaper than animal proteins there-

fore; people consume legume seeds worldwide as

major source of protein and especially in developing

countries. Hence, legumes are considered as a “poor

man’s meat”. There is great need to increase the pro-

duction and utilization of pulses. In this regard, breed-

ers have a great responsibility to release high yield-

ing varieties with high nutritional value, good cook-

ing quality characteristics and acceptable varieties

[2].

One of the important legumes like green gram

which is short season, summer growing crop grows

widely throughout tropics and subtropics of the
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world. It is also known as green gram, moong and

golden gram. Green gram is the third most important

legume crop in India. This plant is a native of India

and since ancient time it has been in cultivation but

its production is now common throughout Asia and

other tropical countries. It is widely grown in Asia,

particularly in Thailand, India and Pakistan. Major

states growing green gram in India are Rajasthan,

Maharashtra, Karnataka, Andhra Pradesh, Orissa,

Bihar and Tamil Nadu. Green gram is an excellent

source of protein, low in fat and contains good

amount of minerals and vitamins. It is free from heavi-

ness and tendency to flatulence, which is associated

with other legumes [3]. The present investigation was

undertaken to study the nutrient composition of se-

lected elite entries and released green gram varieties.

Materials and Methods

Twelve different varieties were procured from the

AICRP on MULLaRP (Mungbean, Urdbean, Lentil,

Lathyrus, Rajmah and Peas), Main Agriculture Re-

search Station University of Agricultural Sciences

Dharwad, Karnataka state in India. Among the twelve

varieties six varieties are elite entries (DGG-1, DGG-

Table 1. Proximate composition of green gram varieties (g/100 g). Values are mean of three replication, SEm: Standard Error

of Mean, CD: Critical Difference. *Significant @ 5%.

Varieties                 Moisture                Fat                   Crude protein        Cured fiber              Ash               Carbohydrate

                                                                                   Released varieties

DGGV-02 10.30 ± 0.08 1.25 ± 0.02 27.71 ± 1.97 5.91 ± 0.01 3.59 ± 0.01 51.21 ± 1.91

BGS-9 10.21 ±0.11 1.53 ± 0.01 25.58 ± 0.30 4.61 ± 0.02 3.62 ± 0.03 54.43 ± 0.43

Selection-04 10.01 ± 0.02 1.31 ± 0.01 27.65 ± 1.26 6.95 ± 0.05 3.46 ± 0.06 50.60 ± 1.30

Chinamoong 10.32 ± 0.17 1.46 ± 0.06 28.23 ± 0.40 6.52 ± 0.03 3.70 ± 0.04 49.75 ± 0.26

IPM-02-14 10.03 ± 0.05 1.30 ± 0.01 26.48 ± 0.40 5.52 ± 0.06 3.63 ± 0.02 53.02 ± 0.51

PusaBaisaki 10.46 ± 0.06 1.26 ± 0.02 25.78 ± 0.20 5.36 ± 0.08 3.63 ± 0.00 53.49 ± 0.14

  Elite entries

DGG-1 10.43 ± 0.16 0.81 ±0.02 27.18 ± 0.20 5.79 ± 0.01 3.70 ± 0.00 52.08 ± 0.38

DGG-3 10.39 ± 0.06 0.69 ± 0.01 28.70 ± 0.00 5.53 ± 0.01 3.62 ± 0.07 51.06 ± 0.07

DGG-5 10.35 ± 0.09 1.29 ± 0.02 26.48 ± 0.40 6.10 ± 0.02 3.67 ± 0.04 52.10 ± 0.38

DGG-6 10.20 ± 0.19 1.04 ± 0.01 27.30 ± 0.00 5.49 ±0.08 3.71 ± 0.05 52.24 ± 0.30

DGG-7 10.43 ± 0.23 1.26 ± 0.02 25.78 ± 0.20 4.88 ± 0.04 3.67 ± 0.06 53.96 ± 0.08

DGG-8 10.40 ± 0.38 0.87 ± 0.01 27.41 ± 0.20 5.17 ± 0.03 3.46 ± 0.01 52.67 ± 0.54

Mean±SD 10.30 ± 0.13 1.18 ± 0.02 27.03 ± 0.46 5.66 ± 0.03 3.62 ± 0.03 52.22 ± 0.52

Sem±      0.09      0.01      0.41      0.02      0.02      0.44

CD      0.29*      0.04*      1.28*      0.08*      0.07*     1.34*

F-value      2.62     430.8      5.87     721.0      13.1      10.6

03, DGG-05, DGG-06, DGG-07 and DGG-08) and six are

released varieties (DGGV-02, IPM-04-14, Selection-04,

Chinamoong, BGS-9 and Pusa Baisaki). Proximate

composition of green gram was determined using stan-

dard method [4]. Minerals (iron, zinc, manganese and

copper) were analyzed by atomic absorption spectro-

photometer. Calcium was estimated by titrimetric

method [5]. Sugars were estimated by Nelson

Somogyi’s method and starch content was determined

by Anthrone method, according to the procedure

given by. Sadasivam and Manickam [6]. The results

were statistically analyzed by one way ANOVA fol-

lowed by paired t-test, using SPSS software.

Results and Discussion

Proximate composition

The impact of genotypes on all the proximate compo-

sition was statistically significant (p≤0.05) (Table 1).

Moisture content ranged between 10.01–10.46 g/100

g. Pusa Baisaki had highest moisture content i.e. 10.46

g/100 g and Selection-04 recorded least moisture con-

tent (10.01 g/100 g).  The moisture content observed

in the present investigation (10.30 g/100 g) was in
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agreement with those reported in two varieties of

green gram by Habibullah Abbas and Shah [3]. The

fat content varied from 0.69–1.53 g/100 g. BGS-9 had

highest fat content (1.53 g/100g) and DGG-3 had least

fat content (0.69 g/100 g). The fat content ranged from

0.69–1.53 g/100 g in green gram is comparable with

values reported by Paul et al. [7] (i.e. 1.53 g/100 g).

Protein content ranged from 25.58–28.70 g/100 g.

DGG-3 had highest protein content (28.70 g/100 g).

BGS-9 had least protein content (25.58 g/100 g). Green

gram contains appreciable amount of protein (27.03

g/100 g) which was comparable with the values re-

ported by Tresina et al. [8]. The crude fiber content

varied from 4.61–6.95 g/100 g. Highest was observed

in Selection -04 (6.95 g/100 g), BGS-9 had recorded

least crude fiber content (4.61 g/100 g). The ash con-

tent varied from 3.46–3.70 g/100 g. Highest was found

in DGG-1 and Chinamoong (3.70g/100g) and DGG-8

and Selection-04 recorded least ash content (3.46 g/

100 g). Similarly Habibullah Abbas and Shah [3] re-

ported that fiber and ash contents varied from 6.8–

7.1% and 3.9–3.0% respectively.

The carbohydrate is an important fuel nutrient

which was ranged from 49.75–54.43 g/100 g. The

present study reveals that carbohydrate content of

Table 2. Mineral contents of green gram varieties (mg/100 g). Values are mean of three replications. SEm: Standard Error of

Mean, CD: Critical Difference. *Significant @ 5%.

                Varieties                    Ca                          Fe                      Zn                          Mn                        Cu

                                                                                               Released varieties

DGGV-02 80.16 ± 0.01 5.00 ± 0.10 2.83 ± 0.06 2.46 ± 0.00 0.38 ± 0.01

BGS-9 80.59 ± 0.40 4.86 ± 0.06 2.96 ± 0.06 2.48 ± 0.01 0.38 ± 0.01

Selection-04 120.5 ± 0.10 4.40 ± 0.00 3.03 ± 0.06 2.48 ± 0.01 0.37 ± 0.01

Chinamoong 100.4 ± 0.37 4.53 ± 0.06 2.66 ± 0.06 2.48 ± 0.01 0.36 ± 0.00

IPM-02-14 100.3 ± 0.25 4.73 ± 0.06 2.70 ± 0.00 2.46 ±0.00 0.37 ± 0.00

PusaBaisaki 100.6 ± 0.36 4.56 ± 0.06 3.03 ± 0.06 2.45 ± 0.00 0.38 ± 0.01

                          Elite entries

DGG-1 100.3 ± 0.21 4.46 ± 0.06 3.06 ± 0.06 2.46 ± 0.01 0.39 ± 0.00

DGG-3 80.17 ± 0.02 4.53 ± 0.06 2.70 ± 0.00 2.49 ± 0.01 0.37 ± 0.01

DGG-5 120.2 ± 0.03 4.76 ± 0.06 2.96 ± 0.06 2.48 ± 0.00 0.36 ± 0.00

DGG-6 100.4 ± 0.25 4.73 ± 0.06 2.93 ± 0.06 2.46 ± 0.01 0.37 ± 0.01

DGG-7 100.3 ± 0.18 5.03 ± 0.06 2.83 ± 0.06 2.50 ± 0.00 0.36 ± 0.01

DGG-8 100.3 ± 0.11 5.06 ± 0.06 2.80 ± 0.00 2.47 ± 0.01 0.38 ± 0.01

Mean±SD 98.53 ± 0.19 4.72 ± 0.06 2.87 ± 0.04 2.47 ± 0.00 0.37 ± 0.00

Sem±       7.74      0.03      0.03      0.00      0.00

CD     23.84*      0.11*      0.09*      0.01*      0.01*

F-value       2.83     43.82     24.08     37.50     15.36

green gram is 52.22g/100 g, which was comparable

with the values reported by Habibullah Abbas and

Shah [3].

Mineral content

Table 2 depicts the mineral content of green gram

varieties. Significant difference was observed among

the varieties (p≤0.05), whereas calcium content ranged

from 80.16–120.5 mg/100 g. Selection-04 had highest

calcium content (120.5 mg/100 g) and least was found

in DGGV-02 (80.16 mg/100g). The iron content varied

from 4.40–5.06 mg/100 g. DGG-8 had highest iron con-

tent, whereas Selection-04 had least iron content i.e.

4.40 mg/100 g. Zinc content in green gram varied from

2.66–3.06 mg/100 g. Highest was found in DGG-1 (3.06

mg/100 g). Chinamoong had least zinc content i.e.

2.66 mg/100 g. The manganese content ranged from

2.46–2.50 mg/100 g. Highest manganese content was

found in DGG-7. Copper content of green gram ranged

from 0.36–0.39 mg/100 g. DGG-1 recorded highest cop-

per content (0.39 mg/100 g) whereas lowest was found

in DGG-5 and Chinamoong (0.36 mg/100 g).

Habibullah Abbas and Shah [3] reported that M1 had

relatively higher concentration of Ca (216 mg/100 g),

Fe (11.34 mg/100 g) and Zn (1.88 mg/100 g), whereas
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Fig. 1. Sugar content of green gram varieties (mg/100g). Fig. 2. Tannin content of green gram varieties (CE/100g). Fig. 3.

Trypsin inhibitor of green gram varieties (TIU/g). Fig. 4. Phytic acid of green gram varieties (mg/100 g).

NM-92 had higher values of Cu (1.92 mg/100 g) and

Mn (1.49 mg/100 g). Similar results were also reported

by Tresina et al. [1]. and Paul et al. [7]. Dahiya et al. [9]

where the significant difference in the mineral con-

tent was found among the varieties, this may be at-

tributed to ability of the root to absorb mineral from

the soil.

Sugar and total starch content

Starch content, total, reducing and non-reducing sug-

ars of green gram varieties are presented in Figure 1.

There was significant difference found in all the above

contents (p≤0.05). The starch content varied from

52.94–59.84 g/100 g. BGS-9 had highest starch con-

tent (59.84 g/100 g) and lowest was found in Selec-

tion-04 (52.94 g/100 g). The total sugar ranged from

11.50–11.70 mg/100 g. IPM-02-14 and DGG-5 had

higher value of total sugar i.e. 11.70 mg/100 g and

least was found in DGG-3 (11.50 mg/100g). Reducing

and non-reducing sugar ranged from 4.62–4.84 g/100

g and 6.75–7.16 mg/100 g respectively. DGG-8 had

higher amount (4.86 g/100 g) and DGGV-02 had low-

est (4.62 g/100 g) reducing sugar whereas DGG-5 (7.16

mg/100 g) recorded highest and DGG-6 (6.75 mg/100

g) had lowest non-reducing sugar. Kakati et al. [10]

reported that starch, reducing sugar and non-reduc-

ing sugar contents ranged from 56.87–57.23%, 724.97–

729.23 mg/100 g and 7.10–7.11 mg/100 g respectively.

Antinutritional factors

There was significant (p≤0.05) difference in

antinutritional factors of green gram varieties. The

tannin content ranged from 456.0–532.3 CE/100 g,

whereas DGG-7 recorded highest (532.3 CE/100 g) and

DGG-1 (456.0 CE/100 g) had lowest tannin content

(Fig. 2). Trypsin inhibitor ranged from 206.6–267.2

TIU/g, whereas highest was found in Selection-04

(267.2 TIU/g) and least in DGG-6 (206.6 TIU/g) (Fig.

3). The phytic acid content varied from 7.27–9.40 mg/

g. Selection-04 recorded highest (9.40 mg/g) followed

by DGG-3 (9.26 mg/g) and IPM-02-14 (9.20 mg/g). DGG-

8 had least phytic acid content (7.27 mg/g) (Fig. 4).

Kakati et al. [10] reported that significant difference

was found in antinutritional factors. Similar results

were also reported by Tresina et al. [8].Tajoddin et al.

[11] reported that phytic acid content varies depend-
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ing upon the cultivars, climatic conditions, location,

irrigation condition, type of soil and year during which

they are grown. Therefore, from the present study it

can be concluded that elite entries are on par with

released varieties with regard to nutrient composi-

tion.

References

1. Tresina PS, Daffodil ED, Lincy P, Mohan RV (2014)

 Assessment of biochemical composition and nutritional

potential of three varieties of (Vigna radiata L.). Bio

life 2 : 655—667.

2. Petchiammal C, Hopper W (2014) Antioxidant acti-

vity of protein from fifteen varieties of legume seeds

commonly consumed in India. Int J  Pharma and

Pharmaceut Sci 6 : 477—479.

3. Habibullah Abbas M, Shah HU (2005) Proximate and

mineral composition of mung bean. Sarhad J Agric 23 :

463—466.

4. Anonymous (2005) Official methods of analysis. Analy-

tical Chemists, 18th edn. Washington, DC, USA.

5. Raghuramulu N, Madhavan NK, Kalyanasundaram S

(2003) A manual of laboratory techniques. Nat Inst

Nutr, Hyderabad, India.

6. Sadasivam S, Manickam A (2008) Biochemical metho-

ds. New Age Int Publ, New Delhi, India.

7. Paul T, Mozumder NH, Sayed MA, Akhtaruzzaman M

(2011) Proximate composition, mineral content and

determination of protease activity from green gram.

Bangladesh Res Publ J 5 : 207—213.

8. Tresina PS, Kala BK, Mohan RV, Vadivel V (2010) The

biochemical composition and nutritional potential of

three varieties of (Vigna radiata L.). Adv in Biores 1 :

6—16.

9. Dahiya PK, Linnemann AR, Nout MJR, Boekel MAJS,

Grewal RB (2013) Nutrient composition of selected

newly bred and established mung bean varieties. J Food

Sci Technol 54 : 249—256.

10. Kakati P, Deka SC, Kotoki D, Saikia S (2010) Effect of

traditional methods of processing on the nutrient con-

tents and some antinutritional factors in newly develo-

ped cultivars of green gram [Vigna radiata (L.) Wilczek]

and black gram [Vigna mungo (L.) Hepper] of Assam

India. Int Food Res  J 17 : 377—384.

11. Tajoddin M, Shinde M, Lalitha J (2010) Phytic acid and

mineral contents of some mungbean cultivars. J Food

Leg 24 : 163—164.


