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The Preliminary Study on the Soy Protein-based Fat Mimetic
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Abstract: In this paper,soy protein isolate (SPI) was utilized as the main raw material. While the SPI solution was heat-
ed and sheared with a high speed,the product with similar sensory characteristics to the fat was produced. Based on the
results of single-factor experiments,a quadratic regression model was established with the help of two factors central com-
posite experimental design and the response surface method. In this study, the heating temperature and protein concentra-
tion were used as the main analytical factors,and the viscosity and emulsion stability of SPI solution were evaluated. The
optimal technological conditions of fat mimetic made from SPI were confirmed as follows : protein concentration 9. 10% ,
heating temperature 79.6 °C ,heating time 10 min and homogeneity time 40 s. Under those conditions, the viscosity and

emulsion stability of SPI solution were 46.8 mPa - s and 49. 15 min, respectively ,which was reasonably consistent with

the vegetable oil derived from the markets.
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Table 1  Two factors orthogonal center composition design
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Viscosity and shear rate curve of blend oil
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Fig. 2 Viscosity and shear rate curve of soy protein modified

under different concentrations
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Fig. 3  Effect of protein concentration on emulsion stability
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Fig. 4 Viscosity and shear rate curve of soy protein modified

with different heating temperature
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Fig. 6  Viscosity and shear rate curve of soy protein modified

with different heating time
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Fig. 8 Viscosity and shear rate curve of soy protein modified

with different homogeneity time
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soy protein modification
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Table 2 Result of two factor orthogonal center composition design experiments
R SRS AR EE Y, R Y, FLALRRE Tk

No. Protein Concentration(% )  Heating Temperature( °C ) Viscosity( mPa - s) Eg (min)
1 9.0 75 57.9 52.58
2 8.5 80 35.1 36.40
3 9.0 70 50.6 44.17
4 9.0 80 39.7 50. 00
5 9.0 75 58.1 52.60
6 9.5 80 48.6 44.67
7 9.0 75 57.8 52.50
8 9.5 75 55.0 53.71
9 9.0 75 58.1 52.50
10 9.5 70 51.5 37.03
11 8.5 75 50.3 42.85
12 8.5 70 38.8 28.48
13 9.0 75 58.3 52.70

£ HRHUAHR
Table 3 Outcomes of model fitting
FER Model R? Square F{f F-Value P{fi P-Value

Y, =52.52 +5.15A-2.92B +0.20AB-3. 58 A*-11. 08 B* 0.93 19.88 0.0005
Y, =53.42 +4.61A +3.57B-0.071AB-7.26A%-8. 46 B> 0.96 36. 14 <0.0001

x4 BEFESW

Table 4 Variance analysis of model

Y, KiE  Viscosity

Y, FULRRENE By

HeiR H i

Source df Rl F{E Rl F1{H
Sum of Squares F-Value Sum of Squares F-Value

etk 2 210.18 1.78 204.03" " 1.75
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FEJ5 2 536.26* * 35.70 552.82** 66.00
LHAEH 1 0.16 0.02 0.02 0.00
BRI 5 9.80 26.05

A FEHBURE 1 159. 14"~ 19.88 127.69 " * 30.49
B kiR 1 51.04* 6.80 76.34* 18.23

T M, P <0.05; " " Sk 3, P <0.01,
Note: * significant( P <0.05), " * very significant( P <0.01).
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