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1. Foam Mat Drying
2.Whey Protein Concentrate
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Table 1 Moisture content (MC) and water activity (aw) of apple powder after production

Drying method Mc aw
Freeze drying (FZD) 347+0.13°  0.259 +0.005°
Oven drying (OVN) 5.12+0.09*  0.330+0.003°
Spray drying (SPD) 4.58+0.04° 0.317+0.009 ¢

Foam mat drying (FMD) 439+0.11° 0.230+0.002 °
Microwave drying (MWD) 3.66+0.08¢  0.347+0.004°

a, b,c,d,e Significant differences among the means in each column (P < 0.05).
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Table 2 Color indexes of apple powder after production

Drying method L* a* b* AE
Freeze drying 84.23+£0.01° 1.64+0.03° 20.29+0.02° 6.05+0.79 ©
Oven drying 81.10+0.03 3.01+0.02° 24.53+0.12° 8.94+1.24°¢
Spray drying 86.05+0.07 * 0.94+0.02°¢ 14.07+0.01 9.78 +1.08"°
Foam mat drying ~ 72.83+0.01 ¢ 7.13£0.04° 25.18+0.05 * 13.39+1.84 *
Microwave drying  80.08 + 0.04 2.02+£0.02°¢ 25.26+0.01° 7.08£0.93 ¢

a, b,c,d,e Significant differences among the means in each column (P < 0.05).
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3. Surface overheating
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Flavonoid (mg catechin equivalents/ 100g)
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Table 3 Ascorbic acid (ASA) content of apple powder after production

Drving method Freeze Oven Spray Foam mat Microwave
ymng drying drying drying drying drying
mg/100g 87+2° 61+1° 77+1°  67+3° 75+1°¢

a, b,c,d,e Significant differences among the means in raw (P < 0.05).
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Fig 1 Effect of different drying method on total
phenolic compounds (TP) of apple powder after
production
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Fig 2 Effect of different drying method on
flavonoid compounds (TF) of apple powder after
production
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ABSTRACT

ARTICLE INFO

In this study, some physicochemical properties of apple powder
produced by different drying methods were evaluated. In order to
investigate the storage effect on the nutritional properties of apple
powders, the samples were packed in a modified atmosphere and
examined at intervals of 135 and 270 days. Apple slices were dried by
freeze drying, microwave and oven drying methods as well as apple
juice by spraying and foam mat drying methods. The results showed
that the highest levels of vitamin C (ASA), flavonoid compounds (TF)
and phenolic compounds (TP) were related to powders produced by
freezing and spray drying, respectively. Minimal color changes
compared to fresh samples were observed in powders produced with
freeze and then microwave dryers. Packaging in the modified
atmosphere resulted in a significant reduction in the degradation of
ASA, TF and TP compared to the normal atmosphere during 270 days
of storage. The results showed that the drying method had a significant
effect on the properties of apple powder and among the studied
methods, freeze-dried and sprayed drying were suitable for drying
apples sliced and its juice, respectively.
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