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Table 1 Physicochemical properties of functional peach juice beverages

Independent variables

Dependent variables

Run — - - -
order WPC Stevia Inulin pH AE;/(: ;ty B(?)X Sed11r(1()e/(r)1)tat10n Turbidity
1 1 0.04 4 3.6 0.08 12 13 0.7
2 1 0.08 4 3.6 0.07 13 13.75 0.7
3 3 0.06 6 3.6 0.06 13 18.75 2
4 3 0.06 6 3.6 0.06 13 19.4 1.7
5 1 0.06 6 3.6 0.08 12.5 11.75 0.7
6 3 0.06 6 3.6 0.07 13 18.3 2.1
7 1 0.04 8 3.6 0.07 11.5 7.5 1.4
8 1 0.08 8 3.6 0.07 12.5 8.75 1.3
9 3 0.08 8 3.6 0.06 14.5 14.2 2
10 3 0.08 6 3.6 0.07 12 18.75 2
11 3 0.06 4 3.6 0.08 13 26.5 2
12 5 0.08 4 3.6 0.08 12.5 50 1.9
13 5 0.06 6 3.6 0.09 14.5 40 2.1
14 3 0.04 6 3.6 0.07 12.5 19.6 2.3
15 3 0.06 6 3.6 0.07 13 20.1 2.3
16 3 0.06 6 3.6 0.07 13.5 18.7 2.1
17 5 0.08 4 3.6 0.09 15 25.83 2.2
18 5 0.04 8 3.6 0.07 16 26.8 2.2
19 3 0.06 6 3.6 0.06 13 21.4 1.9
20 5 0.04 4 3.6 0.07 14 49.16 2.3
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Fig 1 Surface plots for the interaction effects of
formulation ingredients on the brix of functional
peach juice beverages
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Table 2 Analysis of variance (ANOVA) for brix of functional peach juice beverages

Source Sum of squares DF Mean squares F-value P-value

Model 22.27 9 2.47 26.61 <0.0001"

B, 11.02 1 11.02 118.57 <0.0001"

B 0.020 1 0.020 0.22 <0.6513"

B 2.50 1 2.50 26.89 <0.0004™

B* B2 2.53 1 2.53 27.22 <0.0004"

Bi* Bs 3.78 1 3.78 40.67 <0.0001"

Bo* B3 0.031 1 0.031 0.34 <0.5749"

B 0.26 1 0.26 2.81 <0.1243"

B> 1.48 1 1.48 15.97 <0.0025"

Bs 0.88 1 9.47 <0.0117
Residual error 0.93 10 0.093 - -

Lack of fit 0.23 5 0.046 0.33 <0.8765"
Pure error 0.70 5 0.14 - -
Total error 23.20 19 - - -

R*=0.96 R® gjustea= 0.92 R® redicted = 0.85
C. V=231 Press: 3.46
" Significant at 1% (p <0.01); ~ Significant at 5% (p < 0.05); n: not significant. p;: Whey protein; p,: Stevia;
B3: inulin
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Table 3 Analysis of variance (ANOVA) for sedimentation of functional peach juice beverages

Source Sum of squares DF Mean squares F-value P-value
Model 2654.29 9 294.92 244.54 <0.0001"
B, 1878.00 1 1878.00 1557.21 <0.0001"
B> 0.21 1 0.21 0.17 <0.6856"
B 480.66 1 480.66 398.56 <0.0001
Bi* B 0.57 1 0.57 0.47 <0.5085"
Bi* Bs 162.27 1 162.27 134.55 <0.0001
Bo* B 0.21 1 0.21 0.18 <0.1436"
B’ 90.02 1 90.02 74.64 <0.0001
B’ 3.04 1 3.04 2.52 <0.1436"
B’ 2.868 1 2.868 2.378 <0.9621"
Residual error 12.06 10 1.21 - -
Lack of fit 5.25 5 1.05 0.77 <0.6091"
Pure error 6.81 5 1.36 - -
Total error 2666.35 19 - - -
R*=0.995 R? gjusted= 0.991 R® prediciea = 0.981
CV=497% Press: 49.70

" Significant at 1% (p < 0.01); ~ Significant at 5% (p < 0.05); n: not significant. p,: Whey protein; f,: Stevia;
B3: inulin
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Fig 2 Surface plots for the interaction effect of
formulation ingredients on the sedimentation of
functional peach juice beverage
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Table 4 Analysis of variance (ANOVA) for turbidity of functional peach juice beverages

Source Sum of squares DF Mean squares F-value P-value
Model 5.22 9 0.58 16.73 <0.0001"
B, 3.48 1 3.48 100.38 <0.0001"
B 0.12 1 0.12 3.57 <0.0883"
B 0.22 1 0.22 6.49 <0.0290"
Bi* P2 0.011 1 0.011 0.32 <0.5815"
Bi* B3 0.15 1 0.15 4.36 <0.0633"
B2* B 0.011 1 0.011 0.32 <0.5815"
B’ 0.90 1 0.90 25.97 <0.0005"
B, 0.011 1 0.011 0.31 <0.5884"
Bs 0.005 1 0.005 0.16 <0.6937"
Residual error 0.35 10 0.035 - -
Lack of fit 0.21 5 0.043 1.61 <03076"
Pure error 0.13 5 0.027 - -
Total error 5.57 19 - - -
R*=0.93 R? gjusted= 0.88 R? redicted = 0.61
C.V.=10.37% Press: 2.15
" Significant at 1% (p < 0.01); ~ Significant at 5% (p < 0.05); n: not significant. p,: Whey protein; f,: Stevia;
B3: inulin
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Table 5 Selected formulations of functional peach juice beverage

. Formulation ingredients Description Desirability
Selected formulations WPC Stevia Inulin
Sample code 1 1.70 0.04 5.52 Least sedimentation 1.000
Sample code 2 1.19 0.08 7.34 Least sedimentation 1.000
Most stevia
Sample code 3 477 0.04 5.26 Lea;flsedlme“t.a“"“ 0.827
ost protem
Least sedimentation
Sample code 4 3.74 0.08 5.98 Most stevia 0.770

Most protein
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Table 6 Physicochemical properties of the selected formulations of functional peach juice beverage

Parameters
Selected formulations Brix Sedin(loe/(r:)tation Turbidity
Sample code 1 11.6 13 1.56
Sample code 2 12.5 10.05 1.28
Sample code 3 13.78 36.18 2.37
Sample code 4 12.6 37.34 2.18
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Table 7 Flow behavior indices of the selected formulations of functional peach juice beverage

Selected Parameters
formulations ng;oz;ty COHSIS(?:ZX) index L dex R2
Sample code 1 0.0048 0.00023 1.46337 0.935
Sample code 2 0.0048 0.00020 1.47360 0.996
Sample code 3 0.0041 0.00025 1.46119 0.938
Sample code 4 0.0039 0.00022 1.47174 0.914
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The objective of present study was to develop a functional peach juice beverage. To this end,
formulation ingredients of the beverage including whey protein concentrate (WPC) (1-5%), stevia
(0.04-0.08%) as sugar replacer and inulin (4-8%) were optimized according to a central composite
design (CCD) using response surface method. The results showed that the brix was profoundly
promoted as the level of WPC or inulin increased but it was not affected by stevia. It was observed
that while beverages with higher whey protein concentration had greater sedimentation tendency,
inulin had a noticeably decreasing effect on it. However, they both significantly resulted in higher
turbidity for the beverages. Moreover, stevia showed no significant effect on sedimentation degree
and turbidity of the samples. Four optimum formulations including the sample with the least
sedimentation (code 1), the sample with the least sedimentation and the most stevia (code 2), the
sample with the least sedimentation and the most WPC (code 3) and the sample with the least
sedimentation and the most stevia and WPC (code 4) were selected using response surface
optimization. The results revealed that all the optimized samples had a shear-thickening behavior,
albeit negligible differences were observed between their flow behavior indices. Similarly, the
optimized samples did not significantly differ in terms of sensory attributes of flavor, odor and mouth
feel; the sample code 2, however, received the highest score for total acceptability. In conclusion, the
sample code 2 (WPC 1.19, Stevia 0.08 and inulin 7.34 % w/w) as the sample with the lowest
sedimentation degree and the highest organoleptic quality could be introduced as the best sample.
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