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Abstract

The effect of major ingradients (Water, Soybean oil, Na-caseinate, Soybean protein isolate,
Corn starch, Lactic acid and disodium phosphate) on the textural properties of imitation cheese
were studied by response surface methodology and evaluated by contour diagram. The hard-
ness of imitation cheese was directly influenced by the contents of water, oil and Na-caseinate
and also affected by the interactions between water and oil and corn starch and lactic
acid/phosphate. The adhesiveness was strongly affected by the interactions between caseinate
and lactic acid/phosphate, SPI and corn starch and corn starch and lactic acid/phosphate.
The springiness was directly influenced by the contents of oil, caseinate and lactic
acid/phosphate, and also affected by the interactions between SPI and lactic acid/phosphate
and corn starch and lactic acid/phosphate. The melting property was strongly influenced by
the contents and interactions of lactic acid/phosphate.
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Table 1. Basic formula for Experimental Imitation

Cheese
Ingredients Weight (g)bals)izu(gn;;) .
A. Water 24 49, 02
B. Soybean oil 10 20.43
C. Na-caseinate 7 14.30
D. Soybean Protein Isolate (SPI) 5 10.21
E. Corn-starch 2 4.09
F. Lactic acid 0.6 1.32
G. Disodium phosphate 0.35 0.72
* * * * % *k k
NaCl 0.4 -
Flavor - -
Colour - -

*A 4B+ C+D+E+F+G=100%
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Fig. 1 [1lustration of Central Composite Design
for 3 factors at 5 levels
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Table. 2 Actual value of coded levels of xi ratios

93 FHFAHol ¢ Imitation Cheese o 227 #4

363

X + Increment Coded level X,
. 1 2 3 (normal) 4 5
Xu 0.086 0.790 0.876 0.962 1.048 1.133
X 0.227 0.235 0.452 0.669 0.886 1.103
X 0.205 0.470 0.675 0.880 1.085 1.290
X 0.384 0.922 1.306 1.690 2.074 2.458
Xs 0.487 1.123 1.610 2.097 2.584 3.071
Xe 0.500 0.708 1.108 1.708 2.208 2.708
Na-caseinate
SPI
Corn-starch T
I 90+ 5C water bath
Addition of oil
I lactic acid
Addition of water v{disodium phosphate oaqg::zm
90T NaCl (hardness)
I Mix throughly
Stretchible, smooth emulsion
l — i

Molding
(1.2x1.2x1.2cm)

1

Storage

Overnight
41T

Fig 2 Manufacturing Process of Experimental Im-
itation Cheese
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Table. 3 Partial regression coefficients (b:), and F value of sigmificance for Hardness

varisble % b Fume oORCS b F value
Intercept : 17 .469 X1 X —0.175 9.17**
Linear : X1 —3.028 23.56** X1 X —0.117 4.44*
X: —4.262 49.09*** Xi Xs 0.096 2.714
Xs 1. 159 21.23*** X1 Xe n. s. n. s.
X n s. X: Xs —0.102 3.07
Xs —0.972 10. 38** X2 X4 n.s. n. s.
X n s. X2 Xs 0.065 1.26
Quadratic ! Xt 0. 306 12.34** X2 Xs —0.065 2.48
Xi 0.303 12.09** Xs X n. s. n. s.
Xi n. s. XsXs n.s. n.s.
i ~0.077 Xs X, n. s. n. s.
Xi n. s. X Xs 0.198 12.71**
Xi n. s. . X4 X 0.165 16. 29***
Interaction : Xi Xz 0.307 28, 56%** Xs X n. s. ns.

***p{0.1% **p(1% *p{5%
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Fig 4 Changes in Adjusted Multiple Regression C-
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Fig. 5 Contour Digrams of X: X: (water ratio x oil ratio), X«Xs (corn-starch ratio x SPI ratio), XX
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Table. 4 Partial regression coefficients (bi)and F value of sigmnificance for Adhesiveness

Independent be Independent be

variable Xi F value variable X F value
Intercept : —260.121 X1 Xs n. s. n. s.
Linear : X n. s. n s. Xi X, 8.503 2.4
X. 197.717 9.9** XiXs n. s. n. s.
Xs ns. n.s. X1 X 14. 894 7.3**
X4 —83. 336 6.7* X2 X n.s. n s.
Xs n.s. n. s. X: X4 n. s. n.s.
Xe 108.849 8.8** X2 Xs —13.818 5.8*
Quadratic : i —5.577 2.2 X2 X 7.300 1.6
? —20. 140 5.4* X X, 9.121 4.8
b ¢] n.s. n.s. XsXs n.s. n.s.
H ns. n. s. X1 X —22. 020 n. s.
Xt 8. 663 3.9* X Xs 22.010 27.7%**
Xi n. s. n. s. X Xe —10. 966 15.8%**
Interaction : X1 Xa n s. ns. Xs Xe —20. 162 13.2***

***p{0.1% **p{1% *p(5%

Table. 5 Partial Regression Coefficients (bi) and F value of Significance for Springiness

depeient 4 pe lZed W

Intercept : 0.297 X1 X —0.007 8.61**
Linear : Xu n. s. n. s. X X« —0.004 3.56

X2 0.092 10. 41** X1 Xs 0.003 2.43

Xs 0.102 55. 17*** X1 Xe n. s. n. s.

X4 0.070 5. 18* X:Xa —0.007 5.89*

Xs n. s. n. s. X2 X —0.007 5. 66*

X —0.096 66. 05*** X2 Xs 0.003 1.28
Quadratic : Xt n. s. n s. X2 X n.s. n. s.

X3 0.02 8.37** Xs X« —0.003 1.05

X$ n. s. n. s. X2 Xs n. s. n. s.

Xi —0.004 1.08 XsXe n.s. n. s.

Xt —0.005 4. 44* XeXs —0.002 3.78

Xi n. s. ns. XX —0.012 16. 29***
Interaction : X1 Xe ns. ns Xs X 0.013 24,73%%*

**p{(0.1% **p(1% *p{5%
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Table. 6 Partial regression coefficients (b:) and F value of sigmificance for Melting property

——

A Fuale [ndependent F value
Intercept : 0.899 X1 Xs 0.343 8.65**
Linear : Xu —1.082 2.46 XiXe n.s. n. s.
.6 —1.708 5.09* Xi Xs 0.151 2.12
X ~1.304 1.08 Xi X —0.401 7.79**
X ns n.s. X1 Xs 0.328 7.92**
Xs n. s. n. s. X2 X 0.137 2.12
X 3.659 23.37%%* X1 Xs 0.211 4. 15*
Quadratic : Xi ns.5 ns X2 Xe -0.362 9. 64%*
Xi ns ns. Xa X4 n s. n.s.
X 0.228 1.71 XsXs 0.161 2.41
i ns ns XsXe —0.618 28, 07***
Xi n. s n. s XeXs —0.230 6.67*
Xi n.s n. s. XX 0.105 1.25
Interaction : Xi X: 0.390 11.15** Xs X —0.256 3.94*
**50.1% **pl{l% *p(5%
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