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Studies on Structural Factor Involved in Physical Properties of Thermally
Induced Soy Protein Gels
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ABSTRACT

Heat-set gels were prepared from 11S globulins of various soybean cultivars at protein
concentrations of 18 to 20%. The gels were measured for mechanical parameters by means of
a compression-decompression test. Textural properties of the gels were evaluated in terms of
three-dimensional representation of the gels through factor analysis of the instrumental data
and calculation of factor scores for each gel. Texture of the gels was discriminated each other
in terms of two textural attributes, elasticity and fracturability, primarily, on the three-dimen-
sional diagram, where the third attribute was hardness. Differences in gel texture were clearly
observed among the soybean cultivars. Shirotsurunoko gel was the most fracturable and
Yamabe-A; gel the most unfracturable. The most elastic was the gel from Hill, and Matsuura
gel exhibited the lowest elasticity. Textural feature of the gels was also different between the
cultivars containing A, subunit and those lacking A,. The gels of A,-contained cultivars were
more unfracturable and less elastic compared to those of A,-lacked cultivars. Physical prop-
erties of the gels, gel network structure, and subunit composition of the 11S globulin were
related each other to some extent. Compressibility which corresponds to textural attribute of
fracturability was related to regularity and/or pore size of network structure of the gels. The
acidic subunit of A, seemed to be responsible for whether the gel network is aggregate or strand
type, thereby relating to the physical properties, compressibility and resiliency, of the gels. The
results obtained here suggest that subunit composition of the 11S globulin affects the properties
of gel networks and thereby generating different physical and textural properties of the gels.
Rep. Soy Protein Res. Com., Jpn. 16, 94-99, 1995.
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Fig. 1. Two-dimensional representation of 11S globulin gels from various soybean cultivars. The representation

was done on the plane of the elasticity (RS, factor2) and fracturability (CM, factor 3) axes. T, H, Y, R, S,
M, and Y denote Shirotsurunoko, Hill, York, Raiden, Suzuyutaka, Matsuura, and Yamabe-A;, respectively.
B denotes 118 globulin gels from broad beans. The numbers in the circle, 1, 2, and 3 are the protein
concentrations of 18, 19, and 20%, respectively. The numbers on the axes denote the factor score.
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Fig. 2. Scanning electron micrographs of 11S globulin gels from various

soybean cultivars.
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Table 2. Relationships among physical, micro-structural and chemical properties of soybean 11S globulin gels

Mechanical parameters

Gel networks

Sizes of Subunits

Soybean cultivars

RS CM LC Type Regularity Aggregate Pore A, A, At+A,
Shirotsurunoko  195.7 11.66 53.33 096 aggregate ++ L L 156 14.0 45.3
Hill 3245 846 6714 084 aggregate + L L 136 140 45.2
York 453.3 8.07 72.30 0.87 aggregate +++ M S 17.8 155 48.2
Raiden 410.3  3.74 83.33 0.67 strand ++ M M 253 —— 573
Suzuyutaka 455.0  4.68 81.41 (.73 strand + S L 191 — 589
Matsuura 557.0 4.04 8420 0.72 strand +++ S M 255 — 55.7
Yamabe-A, 685.3 385 8810 0.63 strand +++ S S 257 — 601
O O O O O
© ©) © O
© ©
O O O O
O O @)
+, ++, +++ : normal, hight, higher in the degree of regularity.
L, M, S : large, medium, small in the sizes.
O, O : good, better relationships among the items.
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