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2. whey protein concentrate: WPC
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Table 1 Independent variables and their values

Independent variables(%) code -1 0 +1
FRP X 1 1.75 2.5

Water X5 60 70 80

Fat X; 0 10 20

Table 2 Statistical analysis result of reduced second-order polynomial fitted model on the response

data
Test Model Stapdgrd Average R’ R’- adj Lack of fit
deviation
Hardness(N) 7 =132+015X, - 046X, + 0385 + 049X, X, + 0.77)(12 + 0.53x§ - 1.10x32 0.07 2.51 0.99 0.98 0.62
Viscosity v =93301.71-19269.44X| +3197024X, + 7723.93X3 11052.19 63410 094  0.89 0.21
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hardness

A:water

hardness

hardness

A:water

C: fat

Fig 1 The effectiveness of the response surface curves a) water and premix b) water and fat C) permix and fat
on hardness of cake
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5. Numerical optimization

Factor Coding: Actual

viscosity (cp)
— — —95% CIBands

X1=A: water
Actual Factors

B permix =175
C fat=10

Factor Coding: Actual

viscosity (cp)
— — —95% CIBands

X1=B: permix
Actual Factors

A water=70
C:fat=10

Factor Coding: Actual

viscosity (cp)
— — —95% CIBands

X1=C: fat
Actual Factors

A water =10
B: permix =175
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Fig 2 The effectiveness of the perturbation curves
a) water b) permix c) fat on viscosity
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Table 3 Optimal levels of variables and actual and predicted values of hardness and viscosity

Water % FRP(%) Fat (%) Hardness (N/cm”) viscosity
Actual Predicted Actual Predicted
70.42 1.50 10.28 2.413 2.450 63400 63800

* (significant difference at P < 0.01)
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Table 4 Comparison of physicochemical properties of cakes containing fat substitute gel and control

. . . . . Cake . * S Specific density
Weight loss Hardness Moisture symmetry(mm)* Cake volume index Viscosity(cp) of dough*
18.45°+0.76 6.13+£2.76 17.37°+ 0.56 66.00°+3.04 98.04°+2.54 445004700 0.96*+0.08 Control
17.76°+£0.23 6.86+2.75 18.73%+ 2.02 73.24°+2.49 109.00°+ 3.67 66500 *£900 1.15%+0.05 Optimized

"The calculated values are the average of three repetitions
Results are given as the mean values. Values followed by different letters are statistically different (p<0.01)
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Table 5 Comparison of the crust and crumb color of the cake

Crumb Crust
L a b L a b
Control 74.65+1.23 4.01+0.03 24.76+0.34 72.76+1.08 3.54+0.34 23.56+0.56
Optimized 76.43+1.34 4.96+0.76 25.44+0.86 74.65+1.45 4.23+0.67 24.34+2.09

"The calculated values are the average of three repetitions
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Table 6 physicochemical parameters of control and optimized cake

Fat (%) Ash (%) Moisture (%)
21.85%+0.07 1.07°+0.09 17.37°+0.56 Control
7.55°+0.07 1.09°+0.08 18.73°+2.02 Optimized

“The calculated values are the average of three repetitions
Results are given as the mean values. Values followed by different letters are statistically different (p<0.01)
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ABSTRACT

ARTICLE INFO

Cakes are one of the products in which fat substitutes can be used to reduce
calories. Fat replacer Gel (FRG) is a compound that has the same functional
properties, stability, physical and chemical properties as fats, but produces fewer
calories per gram than fats. The fat replacement gel is composed of a combination
of fat, fat substitute premix (FRP) and water. Fat replacer premix containing WPC,
maltodextrin and inulin, and different concentrations of premix were used in the
cake batter. The response surface statistical method was used to optimize the
formulation and the dough viscosity and cake hardness were used to evaluate the
model and select the optimal formula. Under optimal conditions, the results of
dough viscosity, specific dough density, cake volume and sensory evaluation were
evaluated using SPSS software. The variables of water, FRP and fat were linearly
and quadratically affected by dough viscosity and hardness, respectively.
Interaction was observed between water and FRP and there was no significant
difference between dough viscosity and measured and predicted hardness. Optimal
production conditions were determined as 70.42% water, 1.50% FRP and 10.28%
fat. Some physical and chemical properties of dough and cake were compared with
the control sample under optimal conditions. The results showed that the viscosity
and specific density of the optimal dough were higher than the control. The
optimal cake volume and moisture content was higher compared to the control
sample. There was no significant difference between control and optimal cake in
terms of hardness and color. Sensory evaluation of the samples did not show a
significant difference (p<0.05). The results of this study showed that the
production of low-calorie cake using fat replacer gel (FRG) as a fat substitute can
reduce the amount of fat by about 76% of its initial amount, without causing
undesirable quality changes in the final product.
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