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ROLE OF 7S AND 11S GLOBULINS IN TEXTURAL PROPERTIES OF
SOY PROTEIN GEL
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ABSTRACT

Heat-set gels were prepared from 7S globulin, 11S globulin, and acid-precipitated proteins
of soybeans at various heating temperatures (80-100°C) and at 19% protein concentration. The
gels were evaluated for mechanical parameters by means of a compression-decompression test.
The onset of gelation coincided with the onset temperature of denaturation in 7S and 115
globulins. In acid-precipitated proteins, the onset of gelation was above the denaturation
temperature of 7S globulin but below that of 11S globulin. The 7S/11S ratio affected the
mechanical properties of the gels. The 11S globulin exhibited a large effect to make gels hard,
tough and unfracturable. The 7S globulin showed significant contribution to gel elasticity. The
changes of elasticity of the gels from the acid-precipitated proteins by the heating temperature
were different from those of 7S and 11S globulins. This suggested that some interactions
between the subunits of 7S and 11S globulins occurred in the case of the acid precipitated
proteins. Such interactions may play an important role for mechanical properties of the gels
in a mixed system of 7S and 11S globulins such as soy protein isolates. Textural properties of
the gels were evaluated by three-dimensional representation of the gels through factor analysis
of instrumental data. The results indicated that texture of soy protein gels may be either
controlled or changed by means of 7S/11S ratio and heating temperature. Rep. Soy Prolein Res

Com., Jpn. 15, 17-21, 1994.
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Table 1. The 2S globulin, g-conglycinin and glycinin proportion of the soy

protein preparations

Protein components
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Temperature (°C)

Preparations
2S Globulin B-Conglycinin Glycinin
(%)
-Conglycinin 25.0 65.0 10.0
Glycinin 2.7 3.7 93.6
APP-1 19.4 25.1 55.5
APP-2 16.5 41.7 41.8
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Fig. 1. Effect of heating temperature on gel properties. A denotes
rupture force; B, compression work; C, compressibility; D,
resiliency, respectively. Symbols (O denotes g-conglycinin;
A, APP-2; (], APP-1; @, glycinin, respectively.
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Three dimensional representation of gel samples. The coordi-
nate axes of X, Y and Z represent the factors 1, 3 and 2,
respectively. The circled numbers, 1 to 3 denote glycinin gels
formed at 93, 96 and 100°C. 4 to 8 denote APP-1 gels; 9 to 13,
APP-2 gels(1: 1); 14 to 18, f-conglycinin gels formed at 80,
90, 93, 96, 100°C, respectively, shown in Table 4.
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