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Abstract

In order to determine the moisture content level for safe storage of wild vegetables, drying charac-
teristics and water vapor sorption characteristics of four vegetables, ie., zucchini slice, sweet potato
stem, taro stem, and platycodon, were investigated. The drying curves of these vegetables were consist-
ed of three characteristic stages which were the initial settling down period, the constant drying rate
period, and the falling drying rate period. And the falling rate period of the vegetables showed 2
or 3 parts of falling rate. All of the falling rate curves of the vegetables showed upwardly convex
shape which is known as a characteristic pattern for the drying of fibrous food materials. The critical
moisture contents of the vegetables were 8.29~9.75, 10.40~15.08, 9.51~14.52, and 3.29~3.56 g H,O/g
dry solids for zucchini slice, sweet potato stem, taro stem, and platycodon, respectively. Activation
energy values of drying rate during falling rate period were 2.30, 2.11, 4.97, and 2.80 kcal/mol for
zucchini slice, sweet potato stem, taro stem, and platycodon respectively. The BET monolayer moisture
contents of the vegetables were 10.05~13.59, 9.49~12.69, 9.50~16.48, and 5.01~544 g H,0/g dry
solids for zucchini slice, sweet potato stem, taro stem, and platycodon, respectively. And these values
were found to be very compatible with the values of the critical moisture content. Consequently,
it was found that the moisture of these vegetables should be removed below the BET monolayer
moisture content or below the critical moisture content for the long term storage.

Key words: vegetable drying, drying characteristics, drying rate, critical moisture content, BET mono-
layer moisture content, moisture content for safe storage
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Fig. 1. Drying curves of vegetables at different drying temperatures: (a) zucchini slice; (b) sweet potato stem;

(¢) taro stem; (d) platycodon. (M.C.: moisture content)
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Fig. 2. Drying rates of vegetables as a function of moisture content at 50°C: (a) zucchini slice; (b) sweet potato
stem; (c) taro stem; (d) platycodon. (D.R.: drying rate)
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Table 1. Critical moisture contents of vegetables dried
at different temperature  (unit; g H,O/g dry solids)

Drying temperature

Vegetables 5 - O ;
50C 70C  90C 105C
Zucchini slice 975 878 905 829
Sweet potato stem 12.12 - 1040 15.08
Taro stem 1452 1183 951 -
Platycodon 329 356 - 3.54
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Fig. 3. Drying rate constants of vegetables during falling rate period: (a) zucchini slice; (b) sweet potato stem;
(¢) taro stem; (d) platycoden. Legends are the same as in Fig. 1.
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Fig. 4. Effect of temperature on the drying rate cons-
tant of vegetables during falling rate period: (a) zuc-
chini slice; (b) seet potato stem; (c) taro stem; (d) plat-
ycoden.

Table 2. Activation energy of falling rate drying of
vegetables

Vegetables Activation energy Frequer.lqj factor
(kcal/mol) (min™ )
Zucchini slice 2.30 0.486
Sweet potato stem 2.11 0.332
Taro stem 497 40.524
Platycodon 2.80 1.236
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Fig. 5. Moisture sorption isotherms for dried vegetab-
les at 30°C: (a) zucchini slice; (b) sweet potato stem;
(c) taro stem; (d) platycodon.

0.15

[an]
a
o

AWIM(1-Aw)
[e]
o
[@)]

O'O%AO 02 0.4 0.6 08 1.0
Water activity
Fig. 6. BET isotherms for dried vegetables at 30°C:

(a) zucchini slice; (b) sweet potato stem; (c) taro stem;
(d) platycodon.
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Table 3. BET monolayer moisture content of vegetables
(unit; g H,O/g dry solids)

at different temperatures
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Vegetables 30T 40T 50T
Zucchini slice 10.05 13.59 12.53
Sweet potato stem 9.49 12.69 12.62
Taro stem 9.50 12.93 16.48
Platycodon 5.01 5.28 544
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