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Effect of ultrasonic pretreatment on vacuum freeze drying process

of apple slices
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Abstract: To shorten the vacuum freeze drying time and improve the efficiency of drying,the effect of ultrasonic
pretreatment on the typical pip fruit—apple was studied. Taking the freeze drying time and rehydration ratio of
dried apple slices as the evaluating indexes,to optimize the ultrasonic technology from the aspects of ultrasonic
power , ultrasonic temperature and processing time,single—factor and orthogonal experiments was used in this

paper. Color,texture and other quality indicators of dried apple slices after ultrasonic pretreatment were also
tested in this paper. The results showed that an optimized strategy (ultrasound power 200 W, ultrasound
water temperature 35 °C,treatment time 10 min) by orthogonal test could reduce the drying time and improve

the rehydration ratio. Quality test results showed that the dried apple slices prepared by ultrasonic pretreatment

had higher V¢ retention amount, more white color,and more loose.
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Table 1 Factors and levels of the orthogonal design
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Table 3  The results of orthogonal test Ly 3*

A B C h ofe
1 1 1 1 1 14.5 513 634
2 1 2 2 2 135 581 737
3 1 3 3 3 14.5 6.17 685
4 2 1 2 3 12.5 542 788
5 2 2 3 1 12.5 599 8l1.6
6 2 3 1 2 13.0 506 73.6
7 3 1 3 2 14.0 490 658
8 3 2 1 3 13.0 453 710
9 3 3 2 1 13.5 419 659
k, 68.6 694 694 70.3
k, 78.0 755 72.8 71.0
ky  67.6 693 72.0 728
R 105 6.1 35 25
3
A > B > C
A,B,C, 200 W
35 C. 10 min,
4
Table 4  Variance analysis of orthogonal experiments
F Foos
A 199.41 2 20.71 19.00
B 74.42 2 7.73 19.00
C 19.65 2 2.04 19.00
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Table 5 Quality indexes of freeze dried apple slice

C mg/100g 11.24+1.19° 20.89+2.01"
L* 84.51+1.44: 85.92+1.73
a* 4.60+1.66° 0.64+1.16°
b* 28.24+2.22 19.461.12"
g 321.98+24.96°  198.38+22.09"
9.21+2.87° 8.63+2.92¢
8.00" 8.80"
p<0.05 .
3
3.1
200 W . 35 °C. 10 min.
16 h 115 h
22% 3.78 6.11 61.6%.
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