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Fig 1 3D surface, contour plot and interaction effect of the simultaneous effect of different drying temperature
and drying time on water loss and vitamin C content of infrared dried pomegranate arils
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Fig 2 3D surface, contour plot and interaction effect of the simultaneous effect of different drying temperature
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Table 2 Central composite design, Actual levels of independent variables and different quality
attributes (response) of infrared dried pomegranate arils

Independent variables Actual dependent variable (Response)
Drying Drying
T;?;‘:E::t Temperature  Time (X,) Vitamin C v;]c?st:r L a b EA
(X) (°C) (minute)
1 55 240 17.01 43.00 26.80 34.60  19.60 12.42
2 75 240 7.67 76.00 30.00 48.00 26.40 14.32
3 55 600 12.45 70.00 20.40 39.40  25.00 7.74
4 75 600 0.57 77.00 40.00 11.60  10.80 44.10
5 55 420 16.63 59.00 12.00 12.60 8.40 9.75
6 75 420 1.33 77.00 28.80 43.80  30.20 8.77
7 65 240 7.65 60.00 5.00 13.00 3.00 3.61
8 65 600 1.90 75.00 29.00 27.00 5.00 24.43
9 65 420 6.39 75.00 39.60 17.80 2.20 39.79
10 65 420 6.34 74.00 35.00 20.00 3.00 38.01
11 65 420 6.39 75.00 7.00 13.00 6.00 48.09
12 65 420 6.39 75.00 7.00 13.00 6.00 48.09
13 65 420 6.39 75.00 35.00 20.00 3.00 38.01

Table 3 Analysis variance of regression coefficients of predicted quadratic polynomial models for
predicting different quality attributes of infrared dried pomegranate arils

. ualit
4 Coef.ﬁcn.ant sz Coefficient p-Value  F-Value Mean of  Sum of DF Source Sttribu}t,
etermination (R”) squares squares es
74.00" <0.0001 65.41 239.85 119926 5 Model
9.67" <0.0001 15291  560.67 560.67 1 X1
717" < 0.0001 84.05 308.17 308.17 1 X2
-4.00” 0.0104 12.05 44.19 44.19 1 X1 x X1 )
0.9682 -4.50" 0.0059 1525 55.93 5593 1 X2xX2 =2
-6.50 0.0003 46.09 169.00 169.00 1 X1 % X2 g
- - - 3.67 25.67 7 Residual 2
- 0.0018 41.44 8.29 24.87 3 Lack of fit
- - - 0.20 0.80 4 Pure error
- - - - 122492 12 Total
6.10" <0.0001 42.66 62.37 311.83 5 Model
-6.09” <0.0001  152.04  222.29 222.29 1 X1
-2.90" 0.0006 34.55 50.52 50.52 1 X2
3.59" 0.0017 24.34 35.59 35.59 1 X1 x X1 &)
0.9790 -0.62™ 0.4257 0.72 1.05 1.05 1 X2 x X2 §
-0.63™ 0.3285 1.10 1.61 1.61 1 X1 % X2 8
- - - 1.46 10.23 7 Residual =
- <0.0001  6821.63 3.41 10.23 3 Lack of fit
- - - 5x10™* 2 %107 4 Pure error
- - - - 32207 12 Total
22.43™ 0.7725 0.49 100.59 50294 5 Model
6.60™ 0.2945 1.28 261.36 261.36 1 X1
4.60™ 0.4556 0.62 126.96 126.96 1 X2
3.70™ 0.6792 0.19 37.88 37.88 1 X1 % X1 o
0.2608 0.30™ 0.9728 0.00 0.25 0.25 1 X2 x X2 =
4.10™ 0.5835 0.33 67.24 67.24 1 X1 % X2 -
- - - 203.61 142527 7 Residual
- 0.7263 0.46 121.50 364.50 3 Lack of fit
- - - 265.19 1060.77 4 Pure error

- - - - 1928.20 12 Total

™ significant at 1%, ~ significant at 5%, ™ non significant
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Table 3 continue

. ualit
4 Coef.ﬁcn.ant sz Coefficient p-Value  F-Value Mean of  Sum of DF Source Sttribu}t,
etermination (R”) squares squares es
16.49™ 0.1951 2.00 240.59 1202.94 5 Model
2.80"™ 0.5512 0.39 47.04 47.04 1 X1
-2.93™ 0.5330 0.43 51.63 51.63 1 X2
12.39™ 0.1024 3.53 423.73 423.73 1 X1 x X1 o
0.5887 4.19™ 0.5457 0.40 48.40 48.40 1 X2 x X2 %
-10.30™ 0.1022 3.53 424.36 424.36 1 X1 x X2 ;
- - - 120.08 840.53 7 Residual
- 0.0066 20.92 263.39 790.18 3 Lack of fit
- - - 12.59 50.35 4 Pure error
- - - - 2043.47 12 Total
3.88 0.0217 5.58 197.57 987.83 5 Model
2.40™ 0.3560 0.98 34.56 34.56 1 X1
-1.37™ 0.5912 0.32 11.21 11.21 1 X2
15.83** 0.0031 19.57 692.49 692.49 1 X1 x X1 o
0.7995 0.53"™ 0.8855 0.02 0.79 0.79 1 X2 x X2 %
-5.25™ 0.1209 3.11 110.25 110.25 1 X1 x X2 Z
- - - 35.39 247.76 7 Residual
- 0.0053 23.63 78.18 234.53 3 Lack of fit
- - - 3.31 13.23 4 Pure error
- - - - 1235.59 12 Total
37.05™ 0.1470 2.36 439.49 2197.44 5 Model
6.21™ 0.3018 1.24 231.49 231.49 1 X1
7.66™ 0.2119 1.89 351.66 351.66 1 X2
-14.43™ 0.1224 3.09 574.83 574.83 1 X1 x X1
0.6275 -9.67™ 0.2777 1.39 258.06 258.06 1 X2 x X2 <
8.61™ 0.2474 1.59 296.74 296.74 1 X1 x X2 K
- - - 186.32 1304.24 7 Residual
- 0.0130 14.45 398.03 1194.08 3 Lack of fit
- - - 27.54 110.15 4 Pure error
- - - - 3501.68 12 Total

™ significant at 1%, ~ significant at 5%, ™ non significant
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Fig 4 The pomegranate arils A- before and B- after drying in RSM optimized condition
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Drying is one of the oldest methods of food preservation, which usually have
adverse effect on the physicochemical properties and nutritional value of the final
product too. Today, the demand for application of rapid drying methods such as
using microwave and infrared beams has increased to prevent or reduce undesirable
changes in foods. In this study, the effect of infrared drying process condition
(drying temperature and time) on weight loss, vitamin C and color properties of
Shahsavar Yazdi pomegranate arils were investigated and optimized by response
surface method. The results showed that the amount of weight loss and L* value of
pomegranate samples, increased with increasing drying time and temperature, while
the amount of vitamin C decreased. Drying temperature had a greater effect on
weight loss and vitamin C changes compared to drying time; however, variation of
L* value under the influence of infrared drying time are more severe than the drying
temperature. The amount of a* and b* value increased with increasing drying
temperature while decreased with increasing infrared drying time. The best
conditions for infrared drying of pomegranate arils are using drying temprature of
55 °C for 600 minutes and by applying the optimal conditions, the amount of weight
loss, vitamin C and the total color difference (AE) of the produced pomegranate arils
are equal to 69.5, 12.89 and 5.79 respectively. The results of the optimal conditions
validation test showed that by applying the obtained conditions from the
optimization process, the quality attributes of pomegranate such as weight loss,
amount of vitamin C and the total color difference (AE) of the produced samples
were 70, 12.45 and 7.75 respectively, which are very similar to the obtained results
from the optimal conditions predicted by the response surface method.
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