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Coagulation Inhibition of Soy Milk with Nigari by Soybean
Water-Soluble Polysaccharides

Hidefumi YOSHII and Takeshi FURUTA

Graduate school of Engineering, Tottori University, Tottori 680-8552

ABSTRACT

Coagulation of soy milk is the most important step in the tofu-making process. The
amount of coagulant added into soy milk is an especially critical variable during
soy milk coagulation and other additives such as polysaccharides also affect the
coagulation rate. The main objective of this study was to confirm the influence of
addition of soybean water-soluble polysaccharides (SSPS) on the coagulation rate of
soy milk with nigari. The protein content in soy milk was 50 g/L. The coagulation
rate was measured in terms of the weight ratio of the coagulated portion to the
uncoagulated portion. The elect of SSPS addition (0-15 wt%) to nigari solution was
investigated. The reaction processes of coagulation of soy milk induced by nigari
with and without SSPS were investigated. The SSPS addition to nigari solution
retarded the coagulation rates of soy milk, particularly at low temperatures
between 20 to 4000 . The coagulation of soy milk with nigari might be assumed as
a sequential two-step reaction, which comprised the polymerization reaction of soy
protein and gelation reaction of polymerized soy proteins. The gelation reaction of
polymerized soy proteins was well correlated with the Avrami equation. The SSPS
addition allected the activation energy of the rate constant of gelation reaction. Soy
Protein Research, Japan 12, 70-74, 20009.
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Fig. 1. Inversion photos for the tube of coagulated soy
milk in the tube with and without SSPS! S-ENO

(@) Magnesium chloride 0.48 wt%

(b) Magnesium chloride 0.48 wt% and SSPS 10

wit%
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Fig. 2. Effect of additives on the coagulation rate of

soy milk.
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Fig. 3. Elect of SSPS addition on the coagulation rate
of soy milk.
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Fig. 4. Effect of SSPSO S-ENO content on the
coagulation rate constant at 2501 .
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Fig. 5. EDect of 10 wt% SSPS addition on the coagulation rate at various temperatures.
(@) Magnesium chloride 0.48wt%, (b) Magnesium chloride 0.48 wt% and SSPSO S-END 10 wt%

Temperature; 250 O, 300 A, 350 o,500 m .
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Fig. 6. Arrhenius plot for the coagulation rate
constant for the second coagulation step.
o Magnesium chloride 0.48 wt%, e
Magnesium chloride 0.48 wt% and SSPS1 ENO
10 wt%, 0 Magnesium chloride 0.48 wt% and
SSPSO S-ENO 15 wit%.
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