KOREAN J: FOOD SCI. TECHNOL.
Vol. 21, No. 3, pp 338~ 344 (1989)

et 1159t 71s F&e & ¥4 &4 9 o[ o[B8t
ot Hxo| HAHO| BE AT
oY -eE-& A

AA A A4 B}

Gelling Characteristics of 7S and 11S Soybean Proteins and
its Relation to the Texture of Soybean Curds and Cheeses

Kyong-Won Lee, Eun-Soon Park and Sun Yoon
Department of Food and Nutrition, Yonsei Untversity, Seoul

Abstract

This study was conducted to investigate the mechanism involved with gelation of soybean pro-
teins, 7S and 11S. For the preparations of soybean gels, calsium coagulation and isoelectric point
precipitation through the lactic acid fermentation were employed. The textural properties and mi-
crostructure of soybean curds were examined by Instron Universal Testing Machine and Scann-
ing Electron Microscope(SEM), respectively. Soybean cheeses were also prepared from soypro-
tein curds. The characteristics of prepared soybean cheeses were studied by Instron and Sensory
evaluation. Microstructure of soybean curds demonstrated by SEM differed markely, postulating
that molecular interaction occured in the curds varied with type of protein and coagulative condi-
tions. Textural parameter measured by Instron demonstrated that the curds and the cheeses
made through lactic acid fermentation showed higher values in hardness, gumminess and che-
winess than those coagulated with CaCl,. 11S PRF could give the curds with higher values in
hardness, cohesiveness, springiness, gumminess and chewiness than SPI and 7S PRF. Sensory
evaluation results showed that soybean cheese made from 11S PRF scored higher values in taste,
chewiness, and hardness. However, panels preferred soybean cheese prepared from SPI in color,
chewiness and brittleness.
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Table 1. The condition of Instron used in the determina-
tion of the texture of soybean curds and cheeses

Weight of load cell 500 g
Cross head speed 100mm / min
Chart speed 100mm / min
Plunger diameter 10mm
Clearance 6.0mm
Sample size, height 30mm
diameter 31mm
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Fig. 1. Scanning electron microscope photograph of
SP! + CalCl, Curd.
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Fig. 5. Scanning electron microscope
PRF + CaCl, Curd.
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Fig. 2. Scanning electron microscope photograph of
SP! + Lactic starter Curd.
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Fig. 4. Scanning electron microscope photograph of 115
PRF + Lactic starter Curd.

Fig. 6. Scanning electron microscope photograph of 7S
PRF + Lactic starter Curd.
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Table 2. The textural parameters of soybean curds® determined by Instron

Hardness Cohesiveness Springiness Gumminess Chewiness

SPI CaCl, 0.25+0.02¢” 0.50£0.010 2.54£0.04% 0.13£0.01° 0.32£0.02°
Lactic starter 0.28+0.01b¢ 0.48+0.02¢ 2.75+0.04c¢ 0.13+0.01° 0.37+0.019t

11S PRF CaCl, 0.26+0.010¢ 0.67+0.01¢ 2.56+0.01¢ 0.18+0.01° 0.45+0.03b
Lactic starter 0.27 £0.02b< 0.57+0.01t 2.81+0.03¢ 0.160.01° 0.44+£0.03%

7S PRF CaCl, 0.18+0.01¢ 0.48:0 01¢ 2.35+0.05¢ 0.08 £0.00¢ 0.1910.01¢
Lactic starter 0.20£0.01¢ 0.40+0.03¢ 2.47 £0.03 0.08+0.01¢ 0.20+£0.03¢

a} Values are the mean + standard deviation.
b) Means with the same lettered superscripts in a group are not significantly different at the 5% levei by Duncan’s multiple range test.

Table 3.‘Ano|ysis of variance of textural parameters of soybean curds determined by I[nstron

Source of Hardness Cohesiveness Springiness Gumminess Chewiness

Variance MS Fo) MS F MS F MS F MS F

Fractions 2 3.55x1072 236.67* 1.73x102 19.96* 2.48x107? 19.38* 7.80x103 83.87* 2.43x10-2 28.28*
Coagulants 1 4.30x1074  28.67* 6.67x103 771 3.26x10°% 2547 1.40x10° 0.5 2.03x10% 236
Error 2 1.50x 1075 8.65x 1074 1 28x10°° 9.30x 1073 8.59x 1074

Total 5 4.00x102 2.48x 1072 4.68x107% 7.91%10°3 2.72x1072

a) *significant at the 5% level.

Table 4. The textural parameters of soybean cheeses® determined by Instron

Hardness Cohesiveness Springiness Gumminess Chewiness
SPI CaCl, 0.17 £0.029" 0.71+0.03° 2.43+0.06 0.12+0.019b 0.30+0.029
Lactic starter 0.19+0.01° 0.69+0.050 2.50+0.10 0.13+0.01° 0.32+£0.02¢

11S PRF CaCl, 0.18+0.01¢° 0.73+0.03¢ 2.47+0.15 0.13+0.017¢ 0.33+0.03%¢
Lactic starter 0.23+0.02¢ 0.70£0.01¢ 2.63+0.15 0.16+0.02¢ 0.41+£0.06¢

7S PRF CaCl, 012x0.02¢ 0.63+0.02¢ 230+0.15 0.08+0.019 0.17£0.01¢
Lactic starter 0.1520.01b0 0.61+0.049 2.3620.04 0.09+0.016¢ 0.2240.02%

a) Values are the mean + standard deviation

b) Means with the same lettered superscripts in a group are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 5. Analysis of variance of textural parameters of soybean cheeses determined by Instron

Source of Hardness Cohesiveness Springiness Gumminess Chewiness
Variance MS Fol MS Fo) MS F MS F MS F
Fractions 2 2.52x10% 21.22% 523x1073 614.71* 2.46x1072 16.15 1.88x10-3 32.05* 1.58x10-? 33.87*
Coagulants 1 1.66x1073 14.03 8.33x10°* 98.00* 1.40x102 9.18 4.33x104 7.40 3.75x102 8.03
Error 2 1.19x 104 8.50x107¢ 3.05x 1073 5.85x10°5 9.33x104
Total 5 4.30x 1073 6.07x1073 4.17x1072 2.89x 1073 2.05x1072
a) *Significant at the 5% level.
Table 6. Sensory evaluation score of various cheeses
Color Taste Hardness Sandiness Chewiness Brittleness Springiness
SPI CaCl, 389 1.9 2.480 2.66° 2.450 4.240 3.48%
Lactic starter 4.00 3.55b 2.75ab 2.34¢ 1.78b 3.680b 3.98¢
11S PRF CaCl, 2.40 3.59 2.659 4136 2.44¢ 2.01¢ 2.30¢
Lactic starter 3.09 3.550 3.08b 2.609 3.09¢ 3.24° 2.63¢
7S PRF CaCl, 3.00 2.14¢ 2.10¢ 4.090 3.20¢ 3.64b 2.79b¢
Lactic starter 2.84 3.41b 2,23¢ 3.990 1.89b 1.294 1.95¢
F-Valued) 3.83* 8.60" 4.27* 7.22* 14.64* 11.56*

a) *significant at the 5% level
b) Means with the same lettered superscripts in a group are not significantly ditferent at the 5% level by Duncan’s multiple range test
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Table 7. Preference scores on sensory evaluation items of various soybean cheeses

Color Taste Hardness Sandiness Chewiness Brittleness Springiness

sPl CaCly 433" 198 3.74 2.73 4.09° 4.00° 3.44

Lactic starter 3.9990 3.16 2.74 3.73 3.7309b 4.040 4.14

11S PRF CaCl, 1.59¢ 2.64 2.24 2.23 2.13¢ 2.23b¢ 1.61

Lactic starter 2.09¢ 3.13 2.59 2.88 2.26¢ 2.26bc 2.79

7S PRf CaCl, 2.69b¢ 2.00 3.16 2.58 2.64b¢ 2.890 2.31

Lactic starter 2.20¢ 2.43 2.23 3.36 2.25¢ 1.54¢ 2.05

F-value® 10.94* 4.77* 8.06*

a) significant at the 5% level

b) Means wth the same lettered superscripts in a group are not significantly different at the 5% level by Duncan’s multiple range test
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