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Elucidation of Structure-physicochemical Function Relationships
at Subunit Level of Soybean Glycinin by Using Mutant Cultivars

Nobuyuki MARUYAMA and Shigeru UTSUMI

Graduate School of Agriculture, Kyoto University, Uji 611-0011

ABSTRACT

We purified four mutant glycinins composed of only group I subunits (group I), only
group II subunits (group II), only A3B4 subunit (A3B4) and only A5A4B3 subunit
(ABA4B3) from mutant soybean cultivars, and compared their structural features and
physicochemical functions with those of the wild glycinin (11S) from var.
Shirotsurunoko. Thermal stabilities of groups I and II were similar to each other,
although that of A3B4 was significantly lower than the others. The order of surface
hydrophobicities determined by hydrophobic column chromatography was group I <
11S < A5A4B3 <group II < A3B4. Solubility of 11S was an arithmetic mean of those
of groups I and II at low ionic strength (0.08), but that was determined by group I at
high ionic strength (2 = 0.5). Solubility of group II was determined by A5A4B3 at both
ionic strengths. The order of emulsifying abilities was group I < 11S < A3B4 < group
II < A5A4B3. This order did not correlate with those of thermal stabilities and surface
hydrophobicities of glycinin species. Soy Protein Research, Japan 5, 21-25, 2002.

Key words . glycinin, emulsifying ability, surface hydrophobicity, solubility, subunit
species, soybean
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Table 1. Elution times of the homo- and heterotrimers
on hydrophobic chromatography

Elution times (min)

Columns = 5T 11S  A5A4B3 Group I A3BA
Butyl 309 434 439 483 525
Sepharose
Phenyl 517 609 612 666 717
Sepharose
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Fig. 1. DSC scans of glycinin species. (A) 11S. (B)
Group L. (C) Group II. (D) A3B4. (E) ASA4B3.
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Fig. 2. Dependency of the solubility of glycinin species on pH at ionic strength 0.5 (A) and 0.08 (B).

11S, group I,

group II, A3B4 and A5A4B3 are shown by solid line with closed circles, dotted line with open squares,
dashed and double-dotted line with closed squares, dashed line with inverted triangles and dashed and

single-dotted line with open triangles, respectively.
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Fig. 3. Particle size distributions of emulsions from
glycinin species. (A) 11S. (B) Group L. (C) Group
1I1. (D) A3B4. (E) ASA4B3.
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