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Drying Characteristics of Sliced Radish*

—Apparent Falling Rate Drying by Shrinking—-

Satoshi MURATA**, Shoji KOIDE**, Kiyoshi MIYAUCHT**
Abstract

For dryving high moisture agricultural products, a new drying equation was
proposed to account for the apparent falling rate drying phenomenon caused
by the shrinkage accompanied with the moisture reduction. The equation was
derived by the assumptions of constant drying rate per surface area of products
and the reducing area proportional to the 2/3 power of the volume. It was shown
theoretically and experimentally that the volume of sliced radish varied as a
linear function of moisture contents.

The drying rate of sliced radish were measured under the various conditions
of temperature and humidity, and the results agreed well with the calculated
values from the equation. Furthermore, various drying method of nitrogen
drying, vacuum drying, and solar drying were also carried out for comparing
the quality factor of size and color change during drying process. The best

result, from the standpoint of the quality, was obtained by vacuum drying.
[Keywords] a new drying equation, radish,
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Table 1 Drying conditions

BiR  MIBEE RN UHeKE PHEEKER —t
CCY (kgikg) (min)  (%,d.b) (%, d.b) CC)

20 0. 0084 360 2026 2883 5.4
30 0. 0062 180 1756 24.0 13.4
40 0.0085 120 . 1878 ~A7.1... 1 18.5
50 0. 0084 110 2101 17.5 26.1
60 0. 0080 90 2029 19.6 33.4
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Table 2 Values of paramenters in eq.(4)
BiR a b SD
€9 (m3/%,d.b.) (m3) (m?)
20 4.552x1071 3.038x10"8 3.987x107®
30 4,820X10™% 2.903x10™® 1.698 %1078
40 4.625%10710 4.743X10® 1.134x1078
50 4.727%1071° 4.170%x10™ 1.518 X108
60 4.736%1071° 5.612x10~® 0.823x10"¢
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Table 3 Values of parameters in eq.(7)

BB @ SD
©C) (%.d.b./°C/hr/m?) (%,d.b.)

20 0.04218 31.07

30 0.03826 25.78

40 0.03954 6.71

50 0.04297 12.74

60 0.04200 18.83
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Table 4 Effect of various drying methods on quality of sliced radish

Rk BREROTR B % BARER fE EEkE
(mm) 41 4a 4b (min) (%,d.b)
ZEREAR0C) 25—10—1.2 13.8 0.1 9.2 180 20.5
(50°C) 20—11—~1.6 12.0 0.3 8.2 180 17.2
(60°C) 20— 8—1.4 10.4 0.1 4.9 100 16.9
ERRRRG0°C) 22— 8—1.4 10.3 0.7 9.5 110 16.0
R 40—13—1.5 Co22.1 —0.2 1.5 120 - 20.8
KA 19— 6—~1.5 12.6 0.9 10.4 (2day) 31.6

*  ERATOBREERI, £345mm, [El6mm, EX2mm, BEE1.48 2EE
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Fig. 6 Effect of various drying methods on
changes in surface color of sliced radish
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