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Genetic variation of 7S and 11S globulins in soybean seed
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Dept. of Botanical Resources, Soonchunhyang University, Asan-si, Choongnam, 336-745, Korea

ABSTRACT

7S and 118 globulins are two major storage proteins in soybean seed. For improving the
quality of soybean seed protein, an increase of 11S/7S ratio would be a desirable objective
because 118 globulin contains much more sulfur-containing amino acids than 78 globulin. In
this study, six soybean varieties grown at three locations were used for genetic variation
analysis of 7S and 11S globulins. It was possible to screen the soybean genotypes having
aberrant subunit compositions of the two globulins by a sodium dodecyl sulfate
polyacrylamide gel electrophoresis(SDS-PAGE). So, heritabilities, genotypic and phenotypic
correlations among eight globulin fraction contents of soybean seeds were estimated. The
mean value of 7S and 118 globulin fraction contents were 38.9% and 61.1%, respectively,
and the ratio of 7S to 118 globulin ranged from 0.58 to 0.74. The high heritability value was
found in B subunits but the values of acidic and basic subunits were relatively low.
Genotypic correlations were higher than the corresponding phenotypic correlations in most
of globulin subunit contents. 8 subunits was negatively correlated with @ and @' subunits
among 7S fractions, while no significant correlation between @ and @’ subunits could be
found In case of 118 fractions, acidic and basic subunits exhibited no genotypic but negative
phenotypic correlation.
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Fig 1. SDS-PAGE patterns of the total seed protin in
soybeans.

1: 118 low line, 2: 7S low line

3: Mo-shi-dou Going 503(e and 8 low)

4: Keburi(a” -null) 5: B -low line

6: Hwangkeumkong(normal)

7: Crude 118 globulin 8: Crude 7S globulin
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Table 1. Mean value and coefficient of variation for globulin fraction contents in soybean seeds obtained from six

varieties at three locations.

78 118
a @ B total acdic basic total
Mean(%) 12.77+0.72 15484071 10.61+0.65 38.86+1.13 32434120 28.79+1.07 61.19+1.13
C.V.(%) 11.3 9.2 12.3 5.8 7.4 7.4 3.7
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Table 2, F value and levels of significance of ANOVA for soybean seed globulin fraction contents of six varieties

grown at three locations.

Source df a’ a B 7S 118 7S/11S
Between var.(V) 5 2.73* 2.73% 31.13** 11.78** 11.07** 11.82%*
Between loc.(L) 2 0.35% 0.29~ 0.30™ 0.24~ 0.19~ 0.24~

V XL 10 5.21** 5.76%* 4.18** 4.81*%* 4.65%* 4.68%*

ns, not significance ; * and **, significant at 5 and 1 %, respectively

Table 3. Genotypic variance, environmental variance
and heritabilities of globulin fraction contents in
soybean seed.

6°G 6°E h2(%)

a 1.5175 2.0881 42.09

a 1.6325 2.0237 44.64

B 4.5575 1.7121 72.69
7S 6.7750 5.0903 57.10
Acidic 4.0231 5.7894 41.00
Basic 3.1955 4.5670 41.16
118 6.4303 5.1264 55.64
7S/11S 0.0048 0.0037 56.65
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Table 4. Phenotypic and genotypic correlation coefficients among globulin fractions in soybean seed.

s — 1 l-S 78/118
a B total acidic basic total
78 a’ rph 0.56%* -0.30* 0.62** -0.47%* -0.22 -0.62%* 0.61**
rG 0.67%* -0.34* 0.53** -0.42%* -0.27% -0.53%* 0.52%*
a rph -0.27* 0.65** -0.25% -0.51%* -0.66** 0.64%*
rG -0.23 0.62** -0.18 -0.64%* -0.62%* 0.61%*
B rph 0.42%** -0.34** -0.13 -0.41%* 0.43%*
rG 0.55%* -0.51%% -0.22 -0.53%* 0.56%*
Total rph -0.64%* -0.50%* -0.99%* 0.99%*
G -0.71%* -0.62%* -0.99%* 1.00%*
11S Acidic rph -(0.34%** 0.64%* -0.64%*
G -0.11 0.69%** -0.72%*
Basic rph 0.51%* -0.50**
G 0.63%* -0.61%*
Total rph -0.99%*
rG -0.99%*

-rph, phenotypic correlation coefficient; rG, genotypic correlation coefficient
-phenotypic and genotypic correlation coefficients of 0.232 and 0.302 are necessary to be significant at 5% and 1%

level, respectively
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