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Rheological Properties of Soymilk and Curd Prepared with
Micronized Full-fat Soyflour

Jae-Jin Shim, Ji-Hyun Seo, Han-Sup Soh, Byoung-Seung Yoo* and Sam-Pin Lee'

Dept. of Food Science and Technology, Keimyung University, Daegu 704-701, Korea
*Dept. of Food Science and Technology, Dongguk University, Seoul 100-715, Korea

Abstract

Rheological properties of micronized full-fat soyflour (MFS) milk were determined according to solid content,
heat-treatment and type of coagulants. Heat-treated MFS milk showed a pseudoplastic flow pattern. The
consistency and flow index of heated MFS milk was greatly affected by increasing the concentration of MFS
and/or soy protein isolate (SPI). Apparent viscosity of MFS milk was gradually decreased by heating below
60°C, but was drastically increased by raising temperature further. Addition of coagulants and SPI resulted
in dropping the temperature that allows to increase apparent viscosity drastically. A coagulant for MFS tofu
was formulated based on the gelling property of a single coagulant. The textural properties of MFS tofu were

improved using 7.1% total protein fortified with SPI.
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Table 1. Changes in consistency index, power law constant
and yield stress of soy milk prepared with MFS and SPI

Consistency Power law Yield stress

index constant (dyne/cm’)
MFS55 10.70 0.44 9.23
MFSS55 16.74 (.40 10.79
MFS60 594 0.47 .13
MFSS60 7.02 0.45 8.89
MFS65 2.69 0.51 6.22
MFSS65 2.40 0.55 6.36

MFS55, (MFS : water)=1:55; MFS60, (1 :6.0); MFS65, (1:6.5);
MESSSE5, [((MFS+SPI © water)=1 : 55); MFSS60, (1:60), MFSS6ES,
(1:6.5); MFS, micronized full-fat soyflour; MFSS, micronized
full-fat soyflour fortified with SPI; SPI, soy protein isolate.
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Fig. 1. Effect of a coagulant (GDL) on the apparent viscosity
of MFSS60 soymilk at 10°C.
MFSS60 = (MFS/SPI @ water =1:6.0).
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Fig. 2. Effect of a coagulant (MgS0s - 7H20) on the apparent
viscosity of MFSS60 milk at 10°C.
MFSS60 = (MEFS/SPI @ water =1:6.0).
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Fig. 3. Effect of a coagulant (MgCl; - 6H:0) on the apparent

viscosity of MFSS60 milk at 10°C.
MFSS60 = (MFS/SPI . water = 1: 6.0).
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Fig. 4. Temperature—dependent viscosity of MFS without

coagulants.
MFS55 (MFS @ water = 1:55), MFS60 (MFS © water = 1 :6.0),

el szl oha Alzkel dealr] d ol sulfate-types} §-A} MFS65 (MFS : water = 1 :65).
Table 2. Effect of a coagulant on hardness of MFS t.ofu” - ]
03 0.4 0.5
Cone. (%) " pAE—— - -~
38 B H B H B
GDL 52.33+04714057 106332054805  70.33+1.699673 1472500902  120.3310.471405 234.67 +4.109609
MgSO, « TH:0 6212828427  157.33+4.496913 736710542809 183.33+4.642796 7814242641 18816.164414
MgCl -6H:0 466710471405  82.67+6.182412 87+294392 1683310471405  80.67+0.942809 197.33+6.599663

MFS tofu was prepared with MFS fortified with SPI (solid : water=1 6, protein conc.=7.1%).

“H: Hardness {g).
*B: Breaking force (g).
YMean + standard deviation.
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Fig. 6. Temperature—dependent viscosity of MFSS without
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Fig. 7. Viscosity of MFSS milk with coagulants according
to heat-treatment.
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Fig. 8. Hardness and break force of MFS tofu according to
addition of SPI.

1: MFS (5.7% protein), II: MFSS (7.1% protein), III: MFSS (8.6%
protein), IV: MFSS (10% protein), solid : water =1 :6.0.

H: Hardness. Bt Break force.
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