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Table 1 Proximate chemical analysis of fresh cheese and egg white powder.

Material/Characteristic pH Dry matter (%) Fat (%) Protein (%) Ash (%)
Fresh cheese 6.0+£0.8 36.3+2.9 144+1.7 15.1+1.8 35+03
Egg white powder 6.90 + 0.07 93.8+0.4 0.20 + 0.00 90.0+ 1.2 3.22 +0.04
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1. Central Composite Design (CCD)

2. Design-Expert® (Ver. 13, Stat-Ease, Inc., Minneapolis, MN) . . . e . g
3. Two Factor Interaction (2FD) IS a0 e ((0) 5L5L (8) ('S (RS Sy 5 (7)) il
4. Second-order polynomial model
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Table 2 Experimental design and actual values of the dependent variables for the processed cheese
samples containing different levels of inulin and egg white powder.

Actual (wt%) (coded)
levels of independent Dependent variables
variables
Run
Inulin Egg white Protein Tast Arom Softne Spreadabil Overall
powder (%) a Ss ity acceptability

1 2.5(0) 5(0) 14.6 421  3.90 3.97 3.43 3.86
2 5(+1) 5(0) 14.46 4.09 3.89 4.40 3.57 3.75
3 0(-1) 5(0) 16.51 393 3091 3.95 3.36 3.84
4 5(+1) 0(-1) 14.27 372 3.80 4.27 3.24 3.40
5 2.5(0) 0(-1) 14.01 390 3.82 4.11 3.48 3.74
6 0(-1) 10(+1) 19.42 416  3.93 3.36 2.98 3.75
7 2.5(0) 10(+1) 17.17 4.55  3.90 3.80 3.38 4.01
8 5(+1) 10(+1) 16.63 461 391 4.34 3.86 4.13
9 0(-1) 0(-1) 15.56 3.81 3.85 4.16 3.32 3.84
10 2.5(0) 5(0) 14.6 4.01  3.90 3.85 3.43 3.78
11 2.5(0) 5(0) 14.55 4.08  3.90 4.06 3.39 3.85
12 2.5(0) 5(0) 14.62 4.15  3.89 3.95 3.33 3.81
13 2.5(0) 5(0) 14.61 4.18  3.89 4.06 3.33 3.86
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7. Adequate precision
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5. Multiple linear regression analysis
6. Lack of fit
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Table 3 Regression coefficients of the response variables and ANOVA of the polynomial models.

Response variables (y")

Coefficients
Protein Taste Aroma Softness Spreadability  Overall acceptability
Bo +15.555 +3.813 +3.851 +4.16 +3.432 +3.872
B, -0.966™" +0.088" 0.016™  +0.02"" -0.028"™" -0.038™
B, -0.008"" +0.004™  +0.019™" -0.08" -0.041™ -0.018"
B> -0.030"" +0.0117 +0.001" +0.02" +0.019™" +0.016™"
i +0.1417 -0.0217 +0.001™ - - -0.011°
B +0.040™" +0.003™ -0.0017"" - - +0.001™
P-value of model <0.0001 <0.0001 <0.0001 0.0002 0.0003 <0.0001
R 0.99 0.96 0.98 0.88 0.86 0.97
Adjusted- R? 0.99 0.94 0.97 0.84 0.82 0.95
Lack of fit 0.75 0.97 0.06 0.29 0.08 0.39
Coefﬁdcigﬂfvaﬂaﬁon 0.15 1.54 0.16 2.62 2.45 0.97
0
Adequate precision 339.76 20.94 28.49 16.07 17.52 28.08

Sy = fo+ BaXy ¥ Ba¥z ¥ Bia¥eXz + BoaXi + B22%3 X, and X, represent the actual levels (wt%) of inulin and

egg white powder, respectively.
b Coefficient of determination.
P <0.05

“P<0.01

ok

P<0.001
" Non-significant (P > 0.05)
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Fig 1 Effects of different levels of inulin (0-5%) and
egg white powder (0-10%) on protein content of
processed cheese samples.
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Codded levels of inulin or egg white powder
Fig 4 Effects of different levels of inulin (0-5%) and
egg white powder (0-10%) on softness of processed
cheese samples.
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Fig 2 Effects of different levels of inulin (0-5%) and
egg white powder (0-10%) on taste of processed
cheese samples.
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Fig 3 Effects of different levels of inulin (0-5%) and
egg white powder (0-10%) on aroma of processed
cheese samples.
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Fig S Effects of different levels of inulin (0-5%) and
egg white powder (0-10%) on spreadability of
processed cheese samples.

O

Fig 6 Spreadability of processed cheese samples containing different levels of inulin (I) and egg white powder

(EWP); 1: 2.5%I+5%EWP, 2: 5%I+5%EWP, 3: 0%I+5%EWP, 4: 5%I+0%EWP, 5: 2.5%I+0%EWP, 6:
0%I+10%EWP,7: 2.5%I+10%EWP, 8: 5%I+10%EWP, 9 (blank): 0%I+0%EWP.
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ABSTRACT
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In this study, the effect of different levels of inulin (0 to 5%) and egg
white powder (0 to 10%) on protein content and sensory characteristics
of taste, aroma, softness, spreadability and overall acceptability of
spreadable processed cheese was investigated. The results were
modeled and analyzed by the response surface methodology
(RSM)based on a central composite design (CCD). For all response
variables, the R? values of the models ranged from 0.86 to 0.99, and the
values of lack-of-fit factors were not significant (P >0.05); Therefore,
the accuracy of the models for fitting the data was confirmed. In
general, inulin decreased, but egg white powder increased the protein
percentage of processedcheese. Inulin had a favorable effect on the
softness and spreadabilityof processed cheese, but reduced the scores of
taste, aroma and overall acceptability,especially at high concentration
(5%). In contrast, egg white powder improved the taste, aroma, and
overall acceptabilityof processed cheese, but reduced its softness and
had little effect on its spreadability. The combination ofinulin and egg
white powder moderated each other's negative effects on the sensory
properties of the fortified processed cheese, and ultimately improved its
sensory properties compared to the control sample.
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