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Abstract

This study was conducted to develop intermediate material for new processed food from sweet pumpkin.
Osmotic dehydration was carried out as pretreatment before drying. After the sweet pumpkins were pretreated
under optimized osmotic dehydration conditions, they were dried by three drying methods (hot air drying, vac-
uum drying and cold air drying). The moisture contents of dried sweet pumpkin products by osmosis treatment
(sucrose) and hot air drying, vacuum drying, and cold air drying were 14.48, 14.09 and 13.87%, respectively.
Cold air drying preserved more vitamin C content and showed lower color difference than hot air drying and
vacuum drying. As a result of microscopic analysis, cold air dried sweet pumpkin was observed regular tissue,
while hot air and vacuum dried sweet pumpkins were observed a cell collapse following the loss of water.
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Fig. 1. Schematic diagram of cold air drying apparatus.
1. dehumidifier, 2. suction fan, 3. control box, 4. heater, 5. blower.
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Table 1. The moisture and vitamin C content of fresh and osmotic dehydrated sweet pumpkin with various drying methods

Moisture content (%)

Vitamin C content (mg/100 g, dry solid)

1)
Sample Glucose Sucrose Glucose Sucrose
Fresh 80.38+ 24727 62.24+ 2 697
O.D. 55.23%£1.72° 6254+221° 45.38+2.19 43.04%2.05°
O-H.D. 1659+ 1.28° 14.48+1.17 23.87*181° 21.63+1.45°
O-VD. 14.94+1.14° 14.09%0.91° 2874+ 167 25.45+1.83°
O-CD. 14.04+£1.22° 13.87+1.03° 35.69+2.43° 32.14+2.14°

YO.D.: osmotic dehydration, O-H.D.: hot air drying after osmotic dehydration, O-V.D.: vacuum drying after osmotic dehydration,

O-C.D.: cool air drying after osmotic dehydration.
“Yalues are mean*SD (n=3).

®Duncan’s multiple range test with column (p<0.05). Means with the same letter are not significantly different.
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Table 2. L, a, b values and 4E of osmotic dehydrated sweet pumpkin with various drying methods

Color value

Sample” Glucose Sucrose

L a b AE L a b AE
Fresh 66.95+3617" 1334+0.78° 57.26£3.13" - 66.95=376°  1334+105°  57.26%£292° -
0D. 7133+374*  2212+187° 65891308 1307 7261+311*° 1750=1.10° 6812+225° 1292
O-HD.  5892+336° 9.78£072% 2764+154° 30.89 5151£328°  11.07x1.16°  3254+221° 2923
0O-V.D. 5853+3.18°  1698+133° 44801206° 1547 6862337  1601%1.44°  3753+217° 1998
0-CD. 63.11%312%  17.09+097° 6042+1269° 623 63.37+362°  1812+123° 65651339  10.30

Y0.D.: osmotic dehydration, O-H.D.: hot air drying after osmotic dehydration, O-V.D.: vacuum drying after osmotic dehydration,

IO—C.D.i cool air drying after osmotic dehydration.
DValues are mean*SD (n=3).

¥Duncan’s multiple range test with column (p<0.05). Means with the same letter are not significantly different.
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d) VS e) CG

18-foxy x500 - 100um

15.0ky x500  100um

c) VG

151 0ky %500  100um
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Fig. 2. Scanning electron micrographs of dried sweet pumpkins prepared by osmotic dehydration and drying methods (X 500).
HG: hot air drying after osmotic dehydration (glucose), HS: hot air drying after osmotic dehydration (sucrose), VG: vacuum drying after
osmotic dehydration (glucose), VS: vacuum drying after osmotic dehydration (sucrose), CG: cold air drying after osmotic dehydration
(glucose), CS: cold air drying after osmotic dehydration (sucrose).
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Fig. 3. Changes of moisture content in dried sweet pumpkin
with drying time and drying methods after osmotic dehy-
dration ((A) glucose, (B) sucrose).

O-H.D.: hot air drying after osmotic dehydration, O-V.D.: vac-
uum drying after osmotic dehydration, O-C.D.: cold air drying
after osmotic dehydration.
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Fig. 4. Changes of vitamin C content in dried sweet pumpkin
with drying time and drying methods after osmotic dehy-
dration ((A) glucose, (B) sucrose).

O-H.D.: hot air drying after osmotic dehydration, O-V.D.: vacu-
um drying after osmotic dehydration, O-C.D.: cold air drying after
osmotic dehydration.
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Table 3. Drying rate depending on time with drying methods

2

K

(kg HeO/hr -m?)

Drying time Hot air drying Vacuum drying Drying time Cool air drying
(hour) Glucose Sucrose Glucose Sucrose (day) Glucose Sucrose
1 0.4321 0.4312 0.4223 0.4289 05 0.4946 0.5021
2 0.1203 0.1423 0.1056 0.1328 1.0 0.1528 0.1863
3 0.0376 0.0459 0.0369 0.0536 15 0.0425 0.0523
4 0.0289 0.0213 0.0105 0.0412 2.0 0.0106 0.0204
5 0.0169 0.0106 0.0076 0.0217 25 0.0037 0.0079
6 0.0087 0.0083 0.0052 0.0105 3.0 0.0009 0.0010
7 0.0049 0.0035 0.0058 0.0079 - - -
8 0.0053 0.0032 0.0025 0.0065 - - -
9 0.0025 0.0024 0.0032 0.0042 - - -
10 0.0020 0.0015 0.0017 0.0017 - - -
11 0.0013 0.0012 0.0012 0.0011 - - -
12 0.0009 0.0007 0.0008 0.0008 - - -
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