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Studies on Heterogeneity of Soybean Glycinin

Tomohiko MORI
Research Institute for Food Science, Kyoto University, Uji 611-0011

ABSTRACT

Glycinins isolated from the seeds of four cultivars of soybean were analyzed by column
chromatography and gel electrophoresis, in order to obtain the evidence for heterogeneity of
glycinin molecular species. Four soybean cultivars, Shirotsurunoko and York as the A+ subunit-
containing cultivars and Raiden and Suzuyutaka as the A, subunit-lacking cultivars, were
subjected for analyses of the glycinins. The crude glycinin fraction was prepared from the
soybean seeds according to the procedure including the preparation of acetone powder and the
cryoprecipitation. The crude glycinin fraction was subjected to chromatographic fractionation
by using a column of DEAE-Toyopearl. Significant difference was observed in the elution
pattern of column chromatography between the As;-containing and -lacking soybean cultivars.
The fraction eluted earlier exhibited single peak and small amount in the case of the As-
containing cultivars, while did two peaks and significant amount in the As-lacking cultivars.
The fraction eluted later exhibited single peak in both the cultivars, however, the fraction
comprised 90% and 50% of the total protein in the As-containing and -lacking cultivars,
respectively. SDS-PAGE analysis showed that the fraction eluted later contained all of the
constituent subunits of glycinin in both of the cultivars. In contrast, it was found that the
fraction eluted earlier in the case of As-lacking cultivar contained only the A; and A: subunits.
Further, when the purified glycinin fraction prepared by sucrose density gradient centrifugation
was analyzed by the above mentioned column chromatography and gel electrophoresis, it was
shown that the fraction eluted earlier in the case of A.-containing cultivar also contained only
the A; and A; subunits. These results indicate the occurrence of particular glycinin molecular
species composed of the limited kinds of the constituent subunits of glycinin in soybean seeds.
Soy Protein Research, Japan 1, 25-30, 1998.
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Fig. 1. DEAE-Toyopear] column chromatography of crude glycinin fraction. The crude glycinin fractions prepared
by cryoprecipitation from the soybean cultivars of Shirotsurunoko, York, Raiden and Suzuyutaka were applied
on the column. Some elution fractions were numbered in the order of eluting from the column. @ — @,
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Fig. 2. SDS-PAGE of each fraction obtained from DEAE-Toyopearl column chromatogrophy. The eluted fractions
shown in Fig. 1 were electrophoresed in the presence of 2-mercaptoethanol

SHIROTSURUNOKO

I
E 0.1 4 I
>
S
& 3 b » A
g *1 YORK 1| “1SUZUYUTAKA II
§ 0.4
< 034

0.1 4 I
014 1
e v v Y 1 0.0 .'.‘%‘—‘—r v T ]

Fraction No.

Fig. 3. Sucrose density gradient centrifugation of the crude glycinin fractions. Sedimentation is from left to right.
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Fig. 4. DEAE-Toyopearl column chromatography of purified glycinin fraction. The purified glycinin fractions
obtained by the sucrose density gradient centrifugation were applied on the column. Each elution peak was
marked on the chromatogram. @—@ , absorbance at 280 nm ; - , concentration of NaCl.
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Fig. 5. SDS-PAGE of each peak eluted from DEAE-Toyopear] column chromatography. The eluted peaks shown in
Fig. 4 were electrophoresed in the presence of 2-mercaptoethanol under the absence and presence of urea.
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