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Development of Soybean Dietary Fibers Using Nanofiber Technology

Takao NAGANO"

Department of Food Science, Faculty of Bioresources and Environmental Sciences, Ishikawa
Prefectural University, Ishikawa 921-8836

ABSTRACT

Okara, a by-product of tofu or soymilk production, is rich in dietary fiber, most of
which is insoluble. Thus, improving the physicochemical properties of okara for
various applications in foods is of great importance. Wet type grinder (WG) systems
are used to produce nanocellulose, which has highly viscous and gel-like forms.
Here, okara was ground using a WG system and the elJect on soy protein isolate (SPI)
gels was investigated. We treated 2% okara with the WG system using dilerent
numbers of passes (1-5 times). The particle size distribution of the WG-treated
okara decreased and the viscosity increased with the number of passes. The WG-
treated okara also dispersed in water homogeneously after 24 h, whereas untreated
okara did not. The SPI gels only formed with NaCl and the breaking stress and
strain increased with NaCl concentrations up to 0.2%, and then decreased. The
addition of 1% WG-treated okara increased the breaking stress and strain of SPI
gels as the number of WG passes increased at NaCl concentrations of 1.0% or
15%. The breaking stress and strain of SPI gels at 1.0% NaCl also increased with
increasing WG-treated okara concentrations up to 1.0%. These results indicate that
nanocellulose technologies might improve the physicochemical properties of okara
and may be useful for developing protein gel-based foods. Soy Protein Research, Japan
24, 28-32, 2021.
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Fig. 1. Wet-type grinder (WG)-treated okara in water
after 24 h. Okara (2 wt%) was treated with
the WG for dilJerent passages. (A) untreated;
(B) one passage; (C) three passages; (D) five
passages.
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Fig. 2. The breaking stress and strain of 6% soybean protein isolate (SPI) gels to which 1% wet-type grinder
(WG)-treated okara was added after dilerent passages at 1.0% sodium chloride concentration. Dillerent

letters indicate significant dilerences (pO 0.01).
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Fig. 3. The breaking stress and strain of 6% soybean protein isolate (SPI) gels to which 1% wet-type grinder
(WG)-treated okara was added after dierent passages at 1.5% sodium chloride concentration. Dillerent

letters indicate significant dillerences (p 0.01).
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Fig. 4. The breaking stress (a) and strain (b) of 6% soybean protein isolate (SPI) gels at 1.0% NaCl with adding
five-time wet-type grinder-treated okara at diJerent concentrations. DilJerent letters indicate significant

dillerences (p 0.01).
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