KEABBT VHhOERBOILERE R U KEZ AR

BV niEB S

DIFFUSION COEFFICIENT OF SEASONINGS IN SOYBEAN PROTEIN
GELS AND NETWORK STRUCTURE OF SOYBEAN PROTEIN GELS

VAR IT « s AR CRBRATYT A A IR

Katsuyoshi NISHINARI and Tomohisa TAKAYA
Faculty of Human Life Science, Osaka City University, Osaka 558

ABSTRACT

An apparatus which permits to determine the diffusion coefficient of seasonings in soybean

protein gels was devised. Two chambers of about 300 mL were separated by a gel of disk shape
(20 mm¢ X1 or 2 mm thickness). At time t=0, one chamber is filled with salt solution and the
other is filled with distilled water. The value of D was determined based on the concentration

change at longer time scale. Diffusion coefficient(D) of sodium chloride in soy protein isolate

(SPD-curdlan gels was determined. The value of D was found to decrease with increasing SPI

or curdlan concentration indicating that network density of gels became denser. The correla-

tion between the change in D with increasing concentration of SPI or curdlan and the change

in rupture properties or Young’s modulus of gels was also examined. Rep. Soy Protein Res.

Com., Jpn. 15, 13-16, 1994.
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Diffusion coefficient of NaCl in 3% curdlan gels

(2 mm thickness) at 40°C

Diffusion coefficient

Conditions Calculated from
Intercept Slope
Longer time scale m?/s m?/s
(20.0-60.0 min) 1.34e-09 -
Shorter time scale
a. 2.5-3.0 min 6.55e-04 6.02e-10
b. 2.5-4.75 min 1.84e-07 1.01e-09
Cc. 2.5-7.5min 4.92e-08 1.16e-09
d. 3.0-8.0min 2.60e-08 1.32e-09

Table 2. Diffusion coefficient of NaCl and Food Red No. 102
in SPI-curdlan gels or curdlan gels at 40°C

Diffusion coefficient

Gels Thickness of gel membrane
1 mm 2 mm
m?/s m?/s
a. 8% SPI-3% Curdlan 3.82e-10* 7.64e-10*
b. 99% SPI-3% Curdlan 6.54e-10*
c. 3% Curdlan 5.33e-10* 1.34e-09*
3.49e-10**
d. 49 Curdlan 4.76e-10*

* . NaCl as probe molecule.

*x . Food Red No. 102 as probe molecule.
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Table 3. Rheological characteristics of SPI gels

Rupture Rupture Young’
Gels .
stress strain modulus
Pa Pa
8% SPI-3% Curdlan 8.381e+03 0.373 1.317e+04
9% SPI1-3% Curdlan 1.478e+04 0.473 1.627e+04
8% SPI-0.4% GDL 1.416e+04 0.490 1.427e+04
109 SPI-0.4% GDL 1.951e+04 0.491 1.471e+04
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