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Table 1 Coded and un-coded levels of independent variables for spray-drying of peach juice
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Compressed Inlet air < F O . Compressed Inlet air Peach juice-to-skim Standard
Peach juice—to-skim
air flow rate temperature milk powder ratio air flow rate temperature milk powder ratio order
(L/h) 0 P (L/h) 0 (%)
0 -1 -1 500 110 60 :40 1
0 +1 -1 500 130 60 :40 2
0 -1 +1 500 110 40 :60 3
0 +1 +1 500 130 40 :60 4
-1 -1 0 300 110 50 :50 5
-1 +1 0 300 130 50:50 6
+1 -1 0 700 110 50 :50 7
+1 +1 0 700 130 50 :50 8
-1 0 -1 300 120 60 :40 9
-1 0 +1 300 120 40 :60 10
+1 0 -1 700 120 60 :40 11
+1 0 +1 700 120 40 :60 12
0 0 0 500 120 50:50 13
0 0 0 500 120 50 :50 14
0 0 0 500 120 50:50 15
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Table 2 Effect of spray drying variables on drying yield, water activity, moisture content and bulk density of peach juice powder

Slosg JEx Cagb) & cadled 0 S Sl Glonily
Bulk density Moisture content Water activity Drying yield b o
p Sae b oo p sse b oo p sae b oo p sae b oo Variables
P value b Coefficient P value b Coefficient P value b Coefficient P value b Coefficient
0.000 5.4433 0.000 3.5300 0.000 0.3200 0.000 55.1 Moo 5l 2o
Constant
0.001 0.4512 0.175 -0.0612 0.024 -0.0237 0.001 4.1 X,
0.000 1.3200 0.005 -0.1862 0.001 -0.0475 0.000 12.05 X5
0.276 -0.0712 0.903 -0.0050 0.873 0.0012 0.557 -0.35 X3
0.391 -0.0804 0.291 -0.0675 0.172 -0.0175 0.439 -0.6875 X Xi
0.086 -0.1829 0.835 -0.0125 0.404 -0.0100 0.761 0.2625 X5. Xo
0.203 -0.1254 0.342 0.0600 0.306 0.0125 0.919 -0.0875 X3. X3
0.774 0.0250 0.072 0.1250 0.016 0.0375 0.612 0.4250 X1 X,
0.796 -0.0225 0.897 -0.0075 1.000 0.0000 0.976 0.0250 X1 X3
0.466 0.0650 0.829 -0.0125 0.509 -0.0075 0.270 0.9750 Xo. X5
99.1% 87% 93.2% 99.1% R?
97.6% 63.7% 81% 97.4% R%-adjust
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Xi, X, and X; are peach juice-to-skim milk powder ratio, inlet air temperature and compressed air flow rate, respectively.

(p < 0.05) indicates significant effect of the variable on the response at the 95% confidence level.
(p < 0.01) indicates significant effect of the variable on the response at the 99% confidence level.
(p = 0.05) indicates non-significant effect of the variable on the response at the 95% confidence level.
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Fig. 1 Response surface plot for interaction effect of peach juice-to-skim milk powder ratio and inlet air temperature on drying yield.
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Table 3 Effect of spray drying variables on solubility, hygroscopicity, wet ability and antioxidant activity of peach juice powder

FlomSlas colled SRM s oo sb sl caldl>
Antioxidant activity Wettability time Hygroscopicity Solubility b o
P ous by, p oue by, p oue b o p oue by, Variables
P value b Coefficient P value b Coefficient P value b Coefficient P value b Coefficient
lae 5l 250
0.000 35.000 0.000 8.5666 0.000 0.03000 0.000 81.6800
Constant
0.000 3.125 0.003 0.8625 0.175 0.00125 0.003 1.7975 X
0.000 -6.250 0.003 0.8750 0.005 0.00375 0.000 6.5625 X,
0.011 -1.125 0.614 -0.0875 1.000 0.00000 0.281 -0.3950 X;
1.000 0.000 0.000 -0.2833 0.332 0.00125 0.101 -0.9675 Xi1. Xy
0.577 0.250 0.817 -0.0583 0.003 0.00625 0.163 -0.7875 X, X,
0.287 -0.500 0.375 -0.2333 0.332 -0.00125 0.172 -0.7675 X;. X5
0.122 0.750 0.217 0.3250 0.076 -0.00250 0.065 -1.0900 Xi. X,
1.000 -0.000 0.682 0.1000 1.000 0.00000 0.572 -0.2800 Xi. X5
0.562 0.250 0.785 -0.0750 1.000 -0.00000 0.798 -0.1250 X5 X5
99.2% 97.6% 92.5% 98.9% R?
97.8% 93.2% 79% 96.9% R2-adjust
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X1, X, and X; are peach juice to skim milk powder, inlet air temperature and compressed air flow rate, respectively.

(p < 0.05) indicates significant effect of the variable on the response at the 95% confidence level.
(p < 0.01) indicates significant effect of the variable on the response at the 99% confidence level.
(p = 0.05) indicates non-significant effect of the variable on the response at the 95% confidence level.
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Fig. 2 Response surface plot for interaction effect of peach juice-to-skim milk powder ratio and inlet air temperature on a) water activity and
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Fig. 3 Response surface plots for interaction eftects of spray drying variables a) Peach juice-Inlet air temperature, b) Peach juice-Air flow rate and
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Fig. 4 Response surface plots for interaction effects of spray drying variables a) Peach juice-Inlet air temperature, b) Peach juice-Air flow rate and
c) Air flow rate-Inlet air temperature on antioxidant activity of peach juice powder.
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Table 4 Performance of models in predicting the optimum conditions for spray-drying of peach juice-skim milk blend
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Experimental value  Predicted value
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Drying yield

0.057 0.013 0.003 0.283%0.006 0.27 ! elled
Water activity
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Moisture content
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Bulk density Sy
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Solubility features
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Wettability time
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Hygroscopicity
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Antioxidant activity
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