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Table 1 Coded and uncoded levels of independent variadesrding to the CCD

Ingredients formulation Level

-0 -1 0 +1 +a
Permeate (ml) 12.9552 30 55 80 97.04
Water (ml) 19.7731 30 45 60 70.22
Concentrate (g) 5.9546 8 11 14 16.04
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Table 2 Randomized experimental treatments
based on independent variables in the CCD

Treatments Water Permeate Concentrate
(ml) (ml) ()
1 45 55 11
2 30 30 14
3 60 30 14
4 45 12.95 11
5 7022 55 11
6 1977 55 11
! 60 80 14
8 45 97.04 11
9 60 80 8
10 45 55 11
11 45 55 11
12 30 30 8
13 60 30 8
14 45 55 16.04
15 45 55 11
16 45 55 11
17 45 55 11
18 30 30 14
19 45 55 5.95
20 30 30 8

Table 3 Constituents of permeate and concentrate usdurbiproduction of orange drink
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Sugar Protein Fat Ash Dry matter Brix Acidity H
(%) (%) (%) (%) (%) (%) P
Permeate 3.82-4.39 0.32-0.46 0.05-0.1 0.4-0.52 4.9-5.1 - 0.29-0.37 6.63-6.71
Concentrate  58-60 - - 0.4-0.5 - 70 7.7-8.6 2.6-2.9
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Table 4 Coefficients of the polynomial regression modelsdifferent responses

pH Acidity Brix Dry matter C

olor Taste Odour Aftertaste Accepting

Bo 5.54 0.98 13.21 14.34

By 0.20 -0.12 -0.95 -1.14
[ 0.23 -0.13 -0.88 -0.83
B3 -0.33 0.18 1.07 1.22
P12 ns ns 0.33 ns
P13 ns ns ns ns
Bas -0.05 ns ns ns
Bn  -0.027 ns -0.35 -0.32
B2z -0.1 0.031 021 0.36
Bas Ns ns ns ns

ns 4.07 3.73 4.10 3.85
ns -0.066 -0.17 ns -0.21
ns -0.20 -0.31 -0.25 -0.34
ns 0.46 0.31 0.43 0.40
ns 0.075 ns 0.15 ns

ns 0.13 ns ns 0.25
ns ns ns 0.15 0.13
ns -0.27 ns -0.39 -0.23
ns -0.18 ns -0.21 -015
ns ns ns -0.18 ns

R? 0.9872 0.9914 0.9826 0.9795 0.3104 0.9835 0.9817 0.9613 0.9619
Adi-R? 0.9758 0.9837 0.9669 0.9611 0.1811 0.9687 0.9728 0.9264 0.9277

valueF 86.02 12820 62.63 53.16 2.40 66.34  285.78 27.57 28.09
p-value <0.0001 <0.0001 <0.0001 <0.0001 0.1059 <0.0001 <0.0001 <0.0001 <0.0001
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Table 5 Performance of models in predicting of optimum adjents formulation

Water Pemeate Concentrate Acidity . Dry matter After )
Sample () (i) © pH %) Brix %) Color Taste Odor taste Accepting
Predicted value 45.63 38.75 14 5.02 125 145 16.244.13 455 4.22 4.33 429
Experimental value 50403 118007 14607 163609 42302 44603 42603 4304 41303
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Table 6 The shelf life of probiotic and non-probiotic optaed orange drinks

Test Day O Day 7 Day 14 Day 21 Day 28
H Simple 5.160.0F 5.09:0.03% 5.09:0.08  5.10:0.03  5.0%0.0%
P Probiotic 5.0%0.02  5.080.0P  4.95:0.0F  4.8%0.0°  4.83:0.07
Brix Simple 14.460.058 14.46:0.05 14.430.08% 14.50-:0.1* 14.56:0.0C¢
Probiotic 14.560.05 14.53:0.08% 14.56:0.05% 14.46:0.05 14.50:0.03
Dry matter ~ Simple 16.420.04 16.46:0.03 16.45:0.068 16.430.1F 16.4720.03
(%) Probiotic 16.360.03 16.3%0.05% 16.320.02% 16.440.03  16.330.7°

Values with different letters within a row denotatistically significant differences (P<0.05).
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Table 7 Evaluation of total phenolic, antioxidant activipd vitamin C contents of probiotic
orange drinks

Test Day O Day 7 Day 14 Day 21 Day 28
Phenol (mg/100g) 25.88.57 22.66:0.04 19.88:0.06 17.4%0.05 21.680.03
Trolex (umol/g) 1.950.02 1.90:0.0F° 1.75:0.03 1.42:0.04 1.28:0.02'
Frap (umol/g) 5.610.05" 5.03:0.03 4.68:0.0% 4.13:0.02 3.63:0.05°
Vit C (mg/100g) 16.10.06 14.210.1° 11.3%0.06 9.6+0.16" 7.3:0.15

Values with different letters within a row denotatsstically significant differences (P<0.05).
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Table 8 Organoleptic characteristics of optimized orangekd

Test Day 0 Day 7 Day 14 Day 21 Day 28
Color Simple 4.160.05  4.16:0.05%  4.16:0.05  4.13:0.05  4.06:0.05
Probiotic 4.230.08  4.16:0.08%  4.13:0.05 4.00:0.0° 3.87:0.1°
Odor Simple 4.280.08%  4.26:0.05%  4.23:0.05%  4.16:0.05°  4.08:0.0%8
Probiotic 4.260.05%  4.23:0.05%  4.20:0.05  4.03:0.0% 3.94:0.1°
Taste Simple 4.460.05%  4.40:0.05%  4.43:0.1F  4.23:0.08  4.16:0.098
Probiotic 4.580.05 4.45:0.1° 4.30:0.17% 4.10:0.1° 3.86:0.07°
After taste Simple 4.330.08%  4.30:0.00  4.26:0.05%  4.16:0.08  4.13:0.0%
Probiotic 4.3600.7  4.33:0.08%  4.23:0.05 4.10:0.1° 3.81:0.05
Accepting Simple 4.260.05  4.26:0.08  4.26:0.08  4.16:0.05°  4.06:0.05
Probiotic 4.130.08  4.06:0.17°  4.00:0.0° 3.93:0.08  3.76:0.05

Values with different letters within a ral@gnote statistically significant differences (F38).

1. Bottle gourd
2. Basil Leaves
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Fig 2 Color component L*, a* and b* orange juice 0 / Da\,;14 21 28

during storage for 28 days.

Fig 1 Viable counts of LA5 in orange juice drinks
during the storage period at 4°C for 28 days.

1. International Dairy Federation
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Permeate (PM) is a by-product produced from milkvbey ultrafiltration process. Due to its flavour
off-notes, little attention has been given by favanufactures and researchers. To increase nuélition
value of PM and their conversion to forms that swéable for human consumption, production of
probiotic juice beverage is one of the best choBeg.this way, an economical product with
appropriate functional properties and beneficialltecan be produced. At the beginning, formulation
of PM non-probiotic fruit beverages were optimiaegsing Response Surface Methodology founded
on central composite design. Based on primary éxeets, PM (12.95-97.04ml), water (19.77-
70.22ml) and orange juice concentrate (5.95-16.04gye selected as the constant factors.
Formulation of orange juice was optimized based®163 ml, water; 38.75 ml PM; and 14 g orange
juice concentrate, respectively. At the next stdlge,best sample was inoculated witdctobacillus
acidophilus (LA5) and were kept on refrigerator (4°C) till tleed of storage. Antioxidant capacity
(amounts of anthocyanin, total phenol, Trolox, Faap vitamin C), probiotic cell counts and physic-
chemical and sensory attributes of probiotic beyesawere monitored during a 28-day storage
period. Probiotic fruit beverages had high probmthacteria count (>18fu/ml) at the beginning till
the end of storage. After 28 days storage, the atnmiutotal phenol, Trolex, Frap and vitamin C of
probiotic PM juice was recorded as 22.48mg/100 g8imnol/g, 3.63 mol/g and 7.3mg/100g,
respectively.

Keyword: Permeate, Probiotic bacteria, Orange juice beegigsponse Surface Methodology
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