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Relationship between the content of oil, 
protein andsugar in mung bean seed 

T. HYMOWITz and F. I. COLLINS 

Departmentof Agronomy, University of Illinois, Ur l t.a, ).( AIlh,.c M1h01, U.S. 

and J. M. POEHLMAN 

Departmentof Agronomy, University of Missouri,Columbia, Aissouri 6,5201, U.S.A. 

Seed of 32 strains of mung beans (Vigna radiala (L.) Wilezek) were analysed 
for protein, oil, total sugar and individual sugar content. The ranges in 
values were: protein, 24.5 to 31.2; oil, 0.57 to 0.84; total sugar, 2.69 to 5.88; 
monosaccharides, 0.38 to 1'00; sucrose, 1.06 to 2.1H); raffinose, 0.38 to 0.69; 
and stachyose, 0.50 to 150g per 100g seed. The oligosacclarides verbascose 
and ajugose possibly were detected, but standards were not available fir 
confirmation. Simple -orrclatioi analysis revealed that oil and protein are 
negatively associated (/'<0.01). The correlation coetticients hetween total 
sugar and oil and total sugar and protein were positive but not significant 
(P>0'05). Stachyose was positively associated with raflinose, monosaccharides, 
and total sugar content (P<0.01) and protein (P<0'05) but not significantly 
associated with sucrose or oil content. 

INTRODUCTION 

TiE MUNG BEAN (Vigna radiata (L.) WVilczek) (VEiiDCoutr, 1970) is a !arge 
seeded legume that is an important source of dietary protin for many people 
in tropical and subtropical countries. Thus, the chemical composition of 
mung bean seed is an important dietary consideration. Yoe.: and PO'.IILMAN 
(1972) studied the genetic variability in mung bean seed and fbtnd that 
protein and Inetionine varied widely aniong 321 strains analysed. The oil 
content of inung bean seed has beets reported to be I.3g per 100g seed 
(WArr and Mtuu.t., 1963). lowever, little is known about variability of 
oil content among mtung bean strains. (ertain sugars in leguine seed have 
been implicated as flatus producers (St' ;t.:uu,, 1968), but there is con­
flicting evidence concerning the gas-producing properties of' ttg bean seed. 
Yott and POP' ILMAN (1972) pointed out that the Instng bean is widely 
regarded as non-flatulcnt; howevcr, CALL WAY\ found that theet at. (1971) 
gas fbrmation potential of iung beans was about two-thirds that of white 
beans (Phaseolus vulgaris L.). CALLOWAV el al. used only one mung bean 
cultivar in their study, and, thercfore, did not determine whether mung bean 
strains vary in their gas formation potential. 
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48 T. HYMOWITZ, P. 1. COLLINS AND J. M. POEHLMAN 

The purpose of this study was to measure variability of total oil, total 
sugar and individual sugar content in seed of selected strains and to investi­
gate linear correlations between these components and protein content. 

MATERIAL AND METHIODS 

Raw, mature, untreated seed of the 32 mung bean strains used in this study 
were multiplied in 1971 at Columbia, Missouri. Entries arc listed in Table 1. 

Table 1. Enty, place of origin, protein and oil content of nlung bean seed 

No. Entry 

1 P1368288 
2 1P1368297 
3 P1 211735 
4 1 374142 
5 PI 368292 
6 P1 368283 
7 PI 368301 
8 P1 374140 
9 Texas.Jundho 

10 P1 368266 
I1 P1 180313 
12 PI 180315 
13 PI 271405 
14 11 368278 
15 111223711 
16 PI 164889 
17 P] 183459 
18 P1 362322 
19 P1 214334 
20 P1 374150 
21 P1 183136 
22 P1 298915 
23 P1 368290 
24 1'11212907 
25 1I 268268 
26 P1 212908 
27 PI 274402 
28 P1 368330 
29 P 180311 
30 P1 2130)15 
31 P1312118 
32 111271401 

Mean 
Range 

Origin 

India 
India 
Afghanistan 
Hong Kong 
India 
India 
India 
Korea 
U.S.A. 

India 

India 

India 

India 

India 

India 

Guatemala 
India 
Korea 
India 
Korea 
India 
China 
India 
India 
India 
India 
India 
India 
India 
India 
India 
India 

Dry weight of chemical component 
in I00g seed 

Protein (g) Oil (g) 

31.2 0.60 
29.3 0.69 
28.8 0.81 
28.6 0.57 
28.5 0.64 
28"3 0"61 
27"9 0.65 
27.3 0.67 
27"3 0'70 
27'2 0.78 
27'1 3.70 
26.9 0.69 
26.7 0.75 
26.6 0.70 
26.6 0.78 
26'6 0.73 
26.6 0.75 
26.6 0.72 
26.4 0.70 
26.4 0.83 
26.I 0.78 
26. I 0.67 
26"0 077 
26.0 0"74 
25.9 
25.7 

0,74 
0.72 

25.6 0.78 
25'6 0'84 
25.4 0.75 
25.3 0.75 
24.6 0.74 
24.5 074 

26.8 0.72 
(24.5-31.2) (0.57-0.84) 

Seed were dried at 48C for five days to obtain moisture contents of about 
three per cent belore 15g of seed were analysed for oil content by a Varian 
PA-7 NMR Process Analyser (CoLLINs el al., 1967). 

Nitrogen content of' seed was determined by the standard Kjeldahl 
procedure at tle University of Missouri Agricultural Expcriinent Station 
laboratories. Percentage N was converted to percentage protein by multi­
plying by the factor 6.25. 
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Total sugar and individual sugar content were determined by tile gas-­
liquid chromatographic method of HYMOWITZ et al. (1972a). 

Simple correlations were determined according to procedures described 
by STEEL and TORRIE (1960). 

RESULTS AND DISCUSSION 

As shown in Table 1, protein content ranged fiom 24.5 to 3 1 2 g per 100g
seed with a mean protein value of 26.Sg per lOOg seed. The 32 liles represent
virtually the entire range of protein content expected in mung bean seed. 
Oil content ranged from 0.57 to 0. 8 4 g per 100g seed with a mean oil value 
ofO.72g per 100g seed. There was a significant (' <0.01) negative correlation 
of -0.58 between oil and protein content 'Table 2). 

"It,ble2. Correlationsbetween (hemijal compenenti in mul4' beanl seed 

Oil 
Total
su'ar 

,lonfl-
Vtcclaridei Sutcrose Rq/finoie Slachvrowe 

Protein -0.58** 0 26 0.56** -0,1)0t 0,21 0.42* 
Oil 
Total sugar
Monosaccharides 
Sucrose 

0.02 -0.38* 
0.74** 

0.37* 
0. 74** 
0.27 

0. I1 
0.72** 
0.40* 
0.56** 

-0.24 
0.82** 
0.72** 
0.27 

Rafflinose 057** 
Stachyose 

* and ** denote P- 0.05 and P -0.01 respectively 

Total sugar content ranged from 2.69 to 5.88g per IOOg seed with a mean 
total sugar content of 3 .72g per IOOg seed (Table 3). The correlation coelli­
cients between total sugar and oil and total sugar and protein were positive 
but not significant (P>0.05) (Table 3). For comparison, in soya beans total 
sugar was positively correlated with oil content (1'< 0Oi ) but negatively and 
not significantly correlated with protein content (HYSIoVITrz el al., I972a). 

The interaction of intestinal flora with tile oligosaccliarides, especially 
rafinose and stachlyose, is believed to be the primary flatuilence fhetor fir 
intestinal distress often experienced by hunans after consuIning products 
containing legume seed or meal. The low molecular weight sugars such as 
glucose are normally ingested along the lining of the simall intestine, whereas 
the oligosacclarides pass into the large intestiiic wherc they are aniaerobically 
fermented to l)rodice gas. 

The monosaccharide (glucose and friictosc) coitent ranged fi'ot 0'38 to 
I'0 0g per 100g seed with a neatn ll onosacclharide valhc of0,67g per 100g 
seed (Table 2). Simple correlation analysis revealed that nionosaccharide 
content was positively associated (1W<(.01) witI total sugar and protein 
content, but negatively associated (1' <(005) with oil content (7Tble 3).

The sucrose content ranged fromi 1'06 to 2"19g pci 100g seed with a mean 
sucrose value of 1.60g per 100g seed. The correlation coeflicients between 
sucrose and nionosaccharides and sucrose and protein were not significant 
(P>0.05). However, the positive correlations between sucrose and total 
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Table 3. Total sugar and individual sugar contents of mung bean entries 

Dry weight ofchemical component in 1OOg seed 

Atono.
Totalsugar saccharide Sucrose Rafflnose Stachyose lerbascose? Ajugose?

.Mo.* (g) (g) (g) (g) (g) (g) (g) 
1 4.19 0.87 1.19 0.63 1.50 
 +** +t 
2 3.00 0.63 1.12 0.44 
 0.81 + ­
3 5.19 0.94 2.19 0.69 
 1.38 + +
4 4"32 0.88 1.38 
 0.56 1'38 + +

5 3.75 0.88 1.12 
 0.50 1.25 + +
 
6 3.63 0.88 1.19 0.44 113 •. -7 5.00 1.00 2.19 0.56 1.25 + + 
8 2,69 0.56 1.25 0.38 0.50 + ­
9 3.50 0.63 1.38 0.56 0,94 
 + +


10 3.50 0.63 1.63 0.44 0.81 + +
11 4"19 0"63 1'94 
 0.56 1"06 1. 
 +
12 3"50 0"69 1"44 0"38 
 1'00 + +
13 3"63 0'63 144 0"50 
 1"06 + +

14 2"94 0"69 1"06 0.44 
 0"75 + +
15 3"50 0"63 1'31 0"50 1'00 +

16 3"94 0"63 1"69 	

+
 
0.56 1.00 + +


17 4"50 0.69 2"19 0'63 
 100 +

18 3"13 0"56 1"38 0.44 0"75 + ­
19 4"06 0"81 1'63 0.56 1.06 + + 
20 4'25 0"56 1.88 0"56 
 1.19 + +
 
21 3'69 0.75 1"31 0'56 1'00
22 3.13 0.50 1"25 0'38 	 + +
!"00 + +

23 3"13 0"38 1'69 0.56 
 0'50 + ­24 3-75 0.63 1.50 0"56 1"06 + 
 +

25 3.06 0.31 1"25 0.50 100 + -
26 3"32 0.56 1"25 0.56 
 0'94 + +

27 5.06 0.88 i.75 0'50 
 1'44 + +
 
28 3.25 0.56 1.44 0.44 
 0.81 + ­29 3.31 0.63 1.56 0.44 0.69 - ­30 4.19 0.75 1.56 0.63 1.19

31 3.94 0.63 1.69 0.56 1.06 

+ 
+ +

+
 

32 2.63 0.38 1.19 0.38 0.69 
 + +
 

Mean 3.72 0.67 
 1.50 0.51 1.01
Range (2.69-5.88) (0.38-1.00) (1 .06-2. 19) (0.38-0.69) (0.50-1.50) 

* Numbers correspond to entries listed in Table 1 
• 	 Trace atnouls of a (;30 sugar detected
 
t Trace atnounts of a (:36 sugar detected
 

sugar and sucrose and oil were significant at P=001 and P=0.05, respec­
tively. 

Raflinose content ranged from 0.38 to 0"69g per 100g seed with a mean 
value of 0.51g per 100g seed, but this was not significantly (P>0.05)
correlated with oil or protein content. However, raflinose was positively
associated with sucrose and total sugar content (P<0'01) and fructose 
(P<0.05). 

Stachyose content ranged from 0'50 to 1.50g per 100g seed with a mean 
stachyose value of 1.01 g per 100g seed. In general, fie stacliyose content in 
mung bean seed was much lower than in soya beans (4.1 g per IOOg seed), 
cowpeas (3 .2g per 100g seed), and common beans (2 7 - g per 100g seed), but 
slightly higher than groundnuts (.0-2g per 100g seed) (WALKER and 
HYMOWrTZ, 1972; HysONvITz et al., 1972b). Simple correlation analysis
revealed that stachyose was not significantly associated with either sucrose or 
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oil content in mung bean seed. However, stachyose was positively associated 
with rallinose, monosaccharides, and total sugar content (P<0.01) and 
protein (P<0.05). The high positive correlation value of 0.82 between 
stachyose and total sugar content suggests that total sugar content may be 
utilized as a predictor of stachyose content in mung bean seed. 

In seed of many of the mung bean entries analysed we found two addi­
tional peaks on the chromatogram beyond the stachyose peaks. We suspect 
the first peak to be the pentasaccliarile, verbascose, and the second peak to 
be the hexasaccharide, aJugose. The presence ofverhascose in the inung bean 
has been reported by ',AKrUctI el al. (1961), but no mention of ajugose in 
mung beans has been reported. Since verbascose or ajugose standards were 
not available, only presence (+) or absence (-) of the suspected sugars are 
reported in Table 3. 

The great variability in total sugar and individual sugar content in the 32 
mung bean entries analysed suggests that strains such as P1 374140 (No. 8) 
may be non-flatulent, while other strains have the potential to be gas 
producers. Such information may be useful to breeders in developing mung 
bean cultivars with a non-flatulent characteristic in the seed. 
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