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1. Whey Protein Isolated
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Table 1 List of Experiments in the CCD

Run Betanin (W/V) CuO (W/V)
1 5 0
2 5 2
3 25 0
4 2.5 2
5 25 4
6 0 2
7 0 0
8 5 4
9 25 2
10 2.5 2
11 2.5 2
12 0 4
13 2.5 2
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2. Coefficient of variation
3. Lack of Fit
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A: Betanin (cc)

Fig 1 Effect of CuO Nanoparticles and Betanin on Moisture (a), Solubility (b) and Thickness (c) of Whey Protein
Isolated / Pectin Nanocomposite Film
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Table 2 Regression coefficients of physicochemical properties of nanocomposite films

Factor Moisture Solubility Thickness

Model 713 39.74 70.0005

Intercept 16.29 75.71 0.12
A 0.56" 2.23% 0.005™

B 0.13" 3.07"- 0.01”
AB 0.01- 0.68 0.0003
A? 0.02""- 0 0.0001-
B? 0.0002- 0 0.001°-

R? 0.99 0.71 097

Adj-R? 0.98 0.61 0.96
Lack of fit 12.53™ 92.07" 11.73"

CV% 0.46 1.58 1.74

*:p<0.05:** p<0.01 «<ns(non-significant) p>0.05
A :Betanin B :CuO Nanoparticles

Table 3 film nanocomposite of parameters colorimetric of coefficients Regression

Factor L a b Hue AE Yellow index
Model 7815.07 7336.66 "6.28 1430.46 513.33 7561036
Intercept 70.91 0.08 22.07 94.51 72.02 34.60
A 27.90™- 17317 1.76- 33.03"- 12.80- 81.48"
B 10.31- 216" 0.05"- 54.77- 15.22% 496
AB 297" 1.18'- 0.71" 3257 0.64- 5.19"-
A? 3.06” 228" 0 3617 2.78" 10.82-
B? 1.14 0.68- 0 1.65™ 2.99 0.99"
R? 0.95 0.90 0.57 0.94 0.80 0.94
Adj-R? 0.93 0.84 0.43 091 0.66 0.90
CV% 246 1.58 1.79 1.60 0.69 125

*p<0.05:*%* «p<0.01 <ns(non-significant) p>0.05
A :Betanin B :CuO Nanoparticles
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Fig 2 Effect of CuO Nanoparticles and Betanin on Colorimetric Parameters of Whey Protein Isolated / Pectin
Nanocomposite Film
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