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1 0.08 0.25 0.17 0.50 23.00 0.15 0.21 5.00
2 0.00 0.33 0.34 0.34 100 0.24 0.23 750
3 0.00 0.33 0.00 0.67 100 0.29 0.25 4.80
4 0.00 0.33 0.00 0.67 89.00 0.15 0.27 4.70
5 0.17 0.17 0.00 0.67 45,00 0.12 0.24 4.20
6 0.17 0.17 0.34 0.34 45,00 0.18 0.20 250
7 0.00 0.33 0.34 0.34 45,00 0.18 0.16 5.80
8 0.00 0.33 0.00 0.67 45,00 0.28 0.25 4.70
9 0.33 0.00 0.67 0.00 45,00 0.06 0.14 200
11 0.33 0.00 0.67 0.00 100 0.09 0.13 250
11 0.25 0.08 0.17 0.50 67.00 0.10 0.24 3.80
12 0.25 0.08 0.50 0.17 23.00 0.20 0.15 4.00
13 0.17 0.17 0.00 0.67 89.00 0.07 0.29 2.80
14 0.17 0.17 0.67 0.00 45,00 011 0.14 540
15 0.08 0.25 0.50 0.17 67.00 0.12 0.19 4.80
16 0.33 0.00 0.34 0.34 100 0.14 0.17 3.00
17 0.33 0.00 0.34 0.34 89.00 0.05 0.19 200
18 0.00 0.33 0.34 0.34 89.00 0.07 0.22 3.80
19 0.00 0.33 0.67 0.00 89.00 0.15 0.17 6.30
20 0.00 0.33 0.67 0.00 100 0.35 0.15 6.50
21 0.33 0.00 0.00 0.67 100 0.17 0.21 200
22 0.33 0.00 0.34 0.34 45,00 0.10 0.17 2.70
23 0.00 0.33 0.00 0.67 100 041 0.23 510
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27 0.17 0.17 0.34 0.34 100 0.28 0.25 310
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34 0.33 0.00 0.00 0.67 89.00 0.06 0.14 5.00
35 0.17 0.17 0.34 0.34 89.00 0.09 0.35 160
36 0.08 0.25 0.17 0.50 67.00 0.08 0.23 3.70
37 0.33 0.00 0.00 0.67 100 0.18 0.21 200
38 0.33 0.00 0.67 0.00 89.00 0.04 0.16 0.04
39 0.00 0.33 0.67 0.00 45,00 0.17 0.14 6.10
40 0.33 0.00 0.00 0.67 45,00 0.12 0.27 160
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1 0.08 025 017 050 23.00 0.98 290.00 0.60
2 0.00 033 0.34 0.34 1.00 0.66 25178 0.86
3 0.00 033 0.00 0.67 1.00 087 256.00 074
4 0.00 033 0.00 0.67 89.00 165 52134 027
5 017 017 0.00 067 45,00 051 15244 044
6 017 017 0.34 0.34 4500 055 204.00 042
7 0.00 033 0.34 0.34 4500 102 37820 045
8 0.00 033 0.00 0.67 4500 112 398.00 044
9 033 0.00 0.67 0.00 4500 013 4454 0.28
11 033 0.00 0.67 0.00 1.00 0.09 3187 055
1 025 0.08 017 050 67.00 132 380.00 023
12 025 0.08 050 017 23.00 061 162.00 039
13 017 017 0.00 0.67 89.00 071 203.00 029
14 017 017 0.67 0.00 4500 053 18540 053
15 0.08 025 050 017 67.00 122 266.00 023
16 033 0.00 0.34 0.34 1.00 012 37.96 0.75
17 033 0.00 0.34 0.34 89.00 025 7720 0.26
18 0.00 033 0.34 0.34 89.00 141 512.33 035
19 0.00 033 0.67 0.00 89.00 102 34400 025
20 0.00 033 0.67 0.00 1.00 0.46 17078 074
21 033 0.00 0.00 0.67 1.00 0.28 3851 0.85
22 033 0.00 0.34 0.34 4500 018 54.00 0.38
23 0.00 033 0.00 0.67 1.00 0.66 259.05 087
24 017 017 0.00 0.67 1.00 0.30 98.15 0.84
25 017 017 0.67 0.00 1.00 0.34 121.05 0.76
26 033 0.00 0.00 0.67 89.00 058 81.00 029
27 017 017 0.34 0.34 1.00 035 131.00 087
28 017 017 0.67 0.00 89.00 072 44980 0.26
29 0.00 033 0.67 0.00 1.00 0.38 17451 083
30 025 0.08 050 017 67.00 0.94 21200 021
31 025 0.08 017 050 23.00 0.86 271.00 054
32 0.00 033 0.67 0.00 89.00 079 365.00 0.28
33 0.08 025 050 017 23.00 078 178.00 045
34 033 0.00 0.00 0.67 89.00 054 78.20 029
35 017 017 0.34 0.34 89.00 071 267.00 033
36 0.08 025 017 050 67.00 152 43400 0.30
37 033 0.00 0.00 0.67 1.00 0.24 37.15 0.85
38 033 0.00 0.67 0.00 89.00 015 65.00 019
39 0.00 033 0.67 0.00 4500 061 263.90 055
40 033 0.00 0.00 0.67 4500 039 59.80 0.34
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VC=0.34*F1* F3+0.79* F1* F4 +1.24* F2* F3+1.47* F2* F4-0.006*F1*F4*F5-0.009*F2*F3*F5-
0.010*F2*F4*F5

Acidity= 0.644 * F1* F3 +0.914* F1 * F4 +0.694% F2* F3+1.15* F2* F4+0.003*F1*F4*F5

FI=15.07 * F1* F3 +11.64* F1 * F4 +32.72* F2* F3+21.41* F2* F4-0.12*F1*F3*F5-0.10*F2*F3*F5

Antioxidant = 2.43 * F1* F3 +.63 * F1 * F4 +3.59* F2* F3+3.55*F2*F4-0.019*F1*F3*F5-

0.029*F1*F4*F5-0.026*F2*F3*F5-0.028 *F2*F4*F5

NEBI=1.16*F1*F3 +1.88* F1* F4 +2.16* F2* F3+3.37* F2* F4+0.028*F2*F3*F5+0.049*F2*F4*F5

HMF= 428.2 * F1* F3 +314.6* F1 * F4 +767.7* F2* F3+1181.1* F2*
F4+12.2*F2*F3*F5+14.2*F2*F4*F5

R-sq = 0/792
R-sq(adj) = 0/755

R-sq = 0/501
R-sq(adj) = 0/444

R-sq = 0/599
R-sq(adj) = 0/540

R-sq = 0/869
R-sq(adj) = 0/840

R-sq = 0/682
R-sq(adj) = 0/636

R-sq = 0/783
R-sq(adj) = 0/751
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Background and Objectives: In this study date concentrate was used as a sugar substitute in the blend fruit juice
(grape-apple). The Effect of five factors including; sugar syrup (%Wt), date concentrate (%Wt), apple concentrate
(%Wt), peach puree (%Wt) and storage time (day) on the physicochemical/color properties of juice samples were
investigated.

Materials and Methods: An experimental design based on a D-Optimal Combine Design (DOCD) was used to study
the different factors effecting (in 5 levels) the physicochemical properties of provided mixed fruit juices. Different
quality indices, including acidity, vitamin C content, antioxidant capacity, none enzymatic browning index (NEBI),
hydroxyl methyl furfural (HMF) and formalin index were measured and modeled.

Results: Results showed that the sugar in grape-apple blend juice can be easily replaced by date concentrate, the blend
of fruit juice containing date concentrate had higher HMF, vitamin C, antioxidant activity and NEBI indices than fruit
juice blend containing sugar, which has significant health implications.

Conclusion: The date concentrate was used as a sugar substitute in fruit juice blend (grape-apple) and this substitution
of sugar with date concentrate produced juices with higher HMF, vitamin C, antioxidant activity and NEBI indices.

Keywords: Date concentrate, Grape-apple juice, Substitute, Physicochemical property
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