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Soy-based food mixtures that contribute to the prevention of lifestyle-related
diseases and dementia and their effects on chewing and satisfaction in humans

Yoshimura, Miki
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Soya protein-mixed foods contributing to the prevention of lifestyle-related

diseases and dementia were created and their physical properties, palatability, chewability and
satisfaction were investigated. Soya protein-mixed rice flour cookies contained more protein than
rice flour cookies, had a darker baking colour, higher water absorption and improved residual
sensation. Soya protein-soy polysaccharide-mixed bread showed an increased swelling rate, softness
and improved texture. Soya protein-soy polysaccharide mixed bread was preferred by both older and
younger people, and chewing was encouraged. The autonomic intervention test LF/HF ratio showed no
significant differences between the samples, but providing information on the lifestyle-related
disease-preventive effects of the soya component increased the satisfaction of the elderly.
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Fig.1 SEM observation of WF, RF, RF+SPI, and WF+RF+SPI cookies.
Accelerating voltage:10 kV. Magnification: 100x.

Table 1 Effects of samples on electromyographic parameters of the cookies

cookies F P
WF RF RF+SPI  WF+RF+SPI
Suprahyoid
Number of chewing 33.56+7.38 34.00£9.49 33.7246.99 32.06+7.02 0.225 n.s.
musculature
strokes
Masseter muscles 33.7247.83 35.11+8.81 33.67+7.65 32.33+7.84 0.358 n.s.
Mastication time (s) 28.29+7.42 30.38+8.06 26.62+8.86 27.83+7.11 0.439 n.s.
Suprahyoid
0.42+0.15 0.45+0.17 0.60+0.17 0.43+0.16 0.151 n.s.
Mean amptitude(mV) musculature
Masseter muscles 1.48+1.04 1.33+0.93 1.41+0.93 1.38+0.92 0.082 n.s.
Suprahyoid
Total muscle activity 6.35+2.41 6.80+2.63 6.82+2.80 6.49+2.27 0.152 n.s.
) musculature
time (s)
Masseter muscles 4.18+1.35 4.12+1.39 4.11+1.71 4.08+1.52 0.034 n.s.
Suprahyoid
Total muscle activity 0.30+0.15 0.34+0.17 0.34+0.17 0.31+0.15 0.227 ns.
musculature
(mV-s)
Masseter muscles 0.42+0.28 0.37+0.24 0.37+0.20 0.37%0.23 0.155 n.s.

n=9 (21.7+0.7) x2

replicates.

n.s.=not significant (p<0.05)

Values followed by a different letter within a row are significantly different (p<0.05).
WEF: Wheat flour, RF: Rice flour, SPI: Soy protein isolate
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Fig.2 Confocal microscopy of soy protein-soy polysaccharide mixtures.
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Table 2 Mineral content of edamame per 100 g

Mg K Ca Fe Zn
Sample (mg) (mg) (mg) (mg) (mg)
Edamame with seed coat 247 1319 190 8.5 3.2
Edamame without seed coata 253 1310 169 6.1 3.1
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Specific loaf volume

Control... SP1... SP2... SP3...
Fig.3 Specific loaf volume of the four bread

Control bread: bread flour 250 g, SP1 bread: bread flour 220 g, soy protein isolate 30 g, SP2 bread: bread
flour 210 g, soy protein isolate 30 g, soybean soluble polysaccharide 10 g, SP3 bread: bread flour 200 g,
soy protein isolate 30 g, soybean soluble polysaccharide 20 g

Significant differences (p <0.05) are indicated by different letters. Mean values £ SD (n=38).
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b ab ab a Palatability
Hardness soft hard
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Fig.4 Distance scale of the sensory evaluation of four bread in the elderly

Control bread: bread flour 250 g, SP1 bread: bread flour 220 g, soy protein isolate 30 g, SP2 bread: bread
flour 210 g, soy protein isolate 30 g, soybean soluble polysaccharide 10 g, SP3 bread: bread flour 200 g,
soy protein isolate 30 g, soybean soluble polysaccharide 20 g

Significant differences (p<0.05) are indicated by different letters. n.s.=not significant,

Mean values £ SD (n=12).
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