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Abstract

This study was carried out to determine the effect of osmolic dehydration as pretreatment on the
qualities of dried cherry —tomatoes. The weight reduction and solid gain in osmoesed cherry -tomalo were
increased by increasing sugar concentration, immersion temperature and time; among three parameters,
the immersion temperature affected more than sugar conceniration and immersion time did. The moeisture
content was decreased as increasing sugar concentiration, immersion temperature and lime, and it was
the lowest al. the osmolic conditions of 70°C, 60°Brix and 11hr. To determine the optimum processing
condition by RSM, the polynomial optirwm models were established. The regression models was significant
(p<0.05). It was used contour plots to optimize osmotic dehydration. The opltimum conditions for
osmotic dehydration as pretreatments lor drying of cherry—tomatoes were immersion temperature
of 47~53"C, sugar concentration of 39 ~43°Brix, and immersion time of 7hr, in which process conditions
were 78~ 86% moisture content, 8.5~ 10°Brix sugar content and 80~86% weight reduction.
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Table 2. Changes in the moisture content, solid gain, weight reduction and sugar content of osmolic and osmo-air

dehvdrated cherryv—tomatoes

) Moisture Weighl Solid Sugar content AR
Temp.  Conc Time content{%3) reduction{2s) gain{%) ("Brix}
(°C) {"Brx) (hr}
O.D. A.D. QI AD. O.D. oD AD. O.D. AT,
0 20 5 90 00 1503 6504 84.53 153 6.0 8.2 6.79 15.18
30 20 11 8901 1761 10,48 83.71 262 6.0 104 505 11.60
30 60 5 86.71 19.11 23.47 83.33 4,82 82 116 8.72 1253
30 60 11 86.62 17.16 34.86 71.58 49] 95 16.6 835 12.62
70 20 b 8326 1379 2273 78.34 B27 8.4 104 16,18 BT
70 20 11 417 2040 3225 64.52 17.36 11.0 14.2 246 7.36
T 50 5 69.67 12.27 47.40 63.73 21.86 120 166 1309 939
70 60 11 45,44 9.23 71.73 38.10 46 09 17.0 204 1503 1178
50 40 8 85.48 18.73 21.20 82.34 505 102 14,0 347 9.47
50 10 8 79 04 13.48 2305 537 12.49 110 13.6 403 9.83
20 40 3 #7 59 18.00 1589 82.32 3.54 6.6 14,0 570 10.56
&0 40 3 65.31 16.97 45,39 48.86 2822 134 156 5.0L 201
50 10 8 89.96 15.95 6.21 3359 1.57 47 9.8 685 9.30
50 70 8 33.18 1593 4027 69.55 8.35 12.0 124 555 8.74
50 40 35 86.37 18.03 13.68 8171 516 7.0 14.] 8.53 953
50 40 1256 T8.20 16086 2833 69 83 13.33 9.4 15.8 837 12.64

0O.D. Osmotic dehvdration, A.D ' Osmo—zair drying
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Table 3. Polynomial equalions caculaled by RSM program during osmatic dehydration and asmo—air dehydration

Response Polynomial model equation R Significance
Molsture content Y1=36.4339+ 1.5929% 1 +0.3990X2 + 0.8505X 3
%) —0.0107){13—0.0115X1X%+ (.0022X2%-0,01 1 2X1 X2 0.9633 0.0012
? -0.0049%2%3-0 0031X3°
Weight reduction Y2=51.2008-1 4463X1-0,5832¥2-0.7335X2
g (;,e) +0.0142X 1 +0.007 1 X1X2-+0 0060X 27 +0.0064X1X3 09780 00003
o0 ° +0.0077X2X3 - 0.0044X %
Sugar comtent ¥3=3.7.157-0.1070X1 +0 0740X2+0.0502X3
gEuan, +0,0007X1% + 0 0012X 132-0.001 1K 2% -0 00221 %2 0 9585 0.0016
+0.0013X1X3-0 0016%3°
Solid Gain V4=55,0061 -1 59291 -0.3990X2-0.8506X3
o6 +0.0107X 1%+ 0.0115K1 K2-0.0022X2° + 0.0112X1X3 0.9623 0.0013
e — G0040XZX3 -+ 0.0031 X3
Mossture content ¥5=8.0440-0.0835X1 +0 2536X2-0.7174X3
(9‘3/) ~0.0011X Y +0.0009%1X2-0 0030X2 + 0.0008X 1 X2 0.6398 04335
° —(0.0058X2X3 40 O56EX 37
Weteht reduction Y6=27.5188+ 1.8133% 1 +0.5180%2 - 0.9192X3
AD, & (%6 -0.0153X1°-0.0087X1X2-0.0005X2" -0 033X 12 0.9825 0.0001
° -0 C079X2%3-0.0050x3°
Sugar content Y7-20.9126-0.0580X1-0.2552X2-3,2056 X3
g ~0.0014X1°-0 0015X1X2 + 0.0014X 2+ 0 0051 X1X3 0.7592 0.1891

{"Brix)

-0.0114X2%3—0.1627%53°

K1=(temp.-500/20, X2=(conc -40)/20, X3=(time-8)/3
0.D. Osmetic dehydration, AD.. Osmo-air drying
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Tahle 4. Analysis of variance showing effects of independent variahles as linear or guadratic Lerms and interaction

(cross product) effecls on response variables

Osmotic dehydaration

Qsmo-air drying

Source DF MC, WhR SC. S5.G. MC. WR. 5C
S5, P>F S5 PoF 55 PSF S5 PoF 85 F>F S5 PoF S5 PoF
Model 5 171251 00012 441938 0.0008 14781 00016 170954 00013 137417 043% 220776 0.0001 9447 01891
Linear 3 144531 00002 400LS? 00000 13444 08727 14262 00002 104871 04883 2950.35 0.0000 1528 04473
Quadratic 3 1BT0 G102 24754 0OB4S 479 00811 10682 01053 78775 01340 29654 00062 3454 01768
Cross product 3 16141 00463 17002 00081 857 DOGE7 16009 0043 %771 0076 25087 0.0093 4465 01182
Resital 6 6522 %05 624 6692 77359 4550 20,96
Lack of £t 5 6201 03170 0754 02210 582 05746 G451 03143 76833 0647 256 001% 2088 00876
Pure error 1 237 1.7 032 2.58 726 24.28 0.08
Varahilty | 09673 09750 0959 69623 06398 09875 07502
explained(R)

DF: Degree of [reedom
M. Moisture content, W.R.. Weight reductiorn, S.C: Sugar content, 3.G.: Seild gain
S.5.: Sum of squares, P>F: Proh.>F
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