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Abstract
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This study was conducted to develop a sweet pumpkin to intermediate materials for various processed foods
and dried food having high quality. Factorial experiment design with three variables having three levels was
adapted and response surface methodology was used to determine optimum conditions for osmotic dehydration
of sweet pumpkin. The moisture content, weight reduction, moisture loss and solid gain after osmotic dehydra-
tion increased according to increasement of immersion temperature, concentration and time. The effect of
concentration was more significant than that of temperature and time at given conditions. Sugar concentration
and vitamin C content increased in accordance with increasement of immersion temperature, concentration and
time during osmotic dehydration. Hardness was increased by increasing immersion time. The regression models
showed very significant values and high correlation coefficients (R?) above 0.91, excepting hardness. The opti-
mum condition for osmotic dehydration was 23°C, 52°Brix and 80 min at the constricted conditions such as
60~70% moisture content, above 3 mg/100 g vitamin C and more than 10 kg/cm® hardness.
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Final solid - Initial solid

. Crosy = %
Solid gain (%) Initial gross weight 100
Weight reduction (%) =

Initial gross weight - Final weight % 100

Initial gross weight

Moisture loss (%) =

Initial moisture - Final moisture
Initial moisture X 100

X100

o1 7)ol A, Initial gross weight: Initial weight of sweet
pumpkin {(g)

Final weight: Weight after osmotic dehydration (g)

Initial solid: Initial solid of sweet pumpkin (g)

Final solid: Solid after osmotic dehydration (g)

Initial moisture: Initial moisture content of sweet pum-
pkin {(g)
Final moisture: Moisture content after osmotic dehy-

dration (g)
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Table 1. The fractional factorial design by RSM for optimiz-
ation of osmotic dehydration of sweet pumpkin

Levels
-2 -1 0 1 2
X1 (Immersion temperature, °C) 20 30 40 50 60

X. (Sugar concentration, “Brix) 20 30 40 50 60
X3 (Immersion time, min) 30 60 90 120 150

Independent variables
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Table 2. Experimental data for moisture content, weight reduction, moisture loss, solid gain, sugar concentration, vitamin
C content and hardness for different coded values of treatment conditions

Treatment Temp.”  Conc.” Time Mc? WwRY ML? sGY sc? Vit ¢ Hardness
No. (°’C) (%) (hr) (%) (%) (%) (%) it (kg/cm®)
1 30 30 60 71.02 3.39 455 4.14 7.6 7.02 3551
2 30 50 60 61.99 12.42 16.69 8.62 124 7.56 2464
3 30 30 120 68.09 6.32 8.49 4.56 8.0 6.93 24.80
4 30 50 120 57.03 17.39 23.36 9.04 135 7.10 25,25
5 50 30 60 69.16 5.25 7.06 4.20 86 3.79 35.83
6 50 50 60 57.68 16.73 22.48 8.93 16.3 3.78 22.60
7 50 30 120 64.56 9.85 13.23 4.68 10.6 3.56 36.92
8 50 50 120 52.57 22.90 30.77 10.16 19.2 3.59 24,79
9 40 40 90 61.26 13.15 17.67 5.62 14.7 481 33.08
10 40 40 90 60.48 13.93 18.71 5.65 15.0 476 37.67
11 60 40 90 64.62 9.79 13.16 6.50 14.2 3.05 28.65
12 20 40 90 63.92 10.49 14.09 521 114 8.23 42.70
13 40 40 150 61.71 12.70 17.06 6.834 15.6 3.23 24,62
14 40 40 30 67.62 6.79 9.12 5.16 12.7 5.02 22.07
15 40 60 90 51.51 21.84 29.35 11.87 22.1 513 12.75
16 40 20 90 76.24 -1.83 -2.46 1.45 74 412 4578

f)Temp.Z temperature (°C), Conc.: concentration (%),
ML: moisture loss (%), YSG: solid gain (%),

¥MC: moisture content (%), “WR: weight reduction (%).
7SC: sugar concentration (°Brix), ®Vit. C: vitamin C content (mg/100 g).
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Table 3. Polynomial equations calculated by RSM program for sucrose osmotic dehydration of sweet pumpkin regression

Responses Polynomial equation R’ Significance

Y = 112.836250-0.494375X,-0.916250X,-0.179000X3 + 0.008500X,”-0.004600X 1 X 0.9676 0.0008
+0.007512X+"~0.000883X, Xz ~0.000933X:Xa+0.001054X5° ‘ '

= -35.858750 + 0.437188X, +0.924938X: +0.145271 X35-0.008500X " + 0.005538X1 X2 0.9623 0.0013
-0.008838X”+0.001196X, X3+ 0.001504X2X5-0.001054X5" A )

= -48. 104375+O 587313X, +1.238688X2+0.195313X5-0. 011413X1 "+0.007438X 1 X> 0.9624 0.0013
-0.011825X5°+0.001604X X5+ 0.002021X2X5-0.001417X 5" ) ]

Moisture content

Weight reduction

Moisture loss

N Y = 4.585000-0.112938X,-0.045562X-0.032937X 5+ 0.000550X % + 0.001563X X
Solid gain +0.002562X2” + 0.000362X 1 X3 +0.000313X5X3 + 0.000101 X5 09756 0.0004
_ . _ Py L P 2 g
Sugar content Y = 2.131250 +0.100000X ; -+ 0:010000X2-0.022917X3-0.005125X, 2+ 0.007500X X2 09156 0.0198

-0.000250X7+0.001427X, X5 +0.000667X>X5-0.000194X”

Y = 10.939375-0.292938X, +0.096062X: +0.026854X3+0.002138X-0.000863X1X2 (9903 0.0064
~0.000400X:’ +0.000054167X1X5-0.000138X>X5-0.0001 83K ‘ '

Y7 =23.148750 +‘)O.071750X1 +0.866750X2+0.167917X3+ 0.000750X12-0.018675X1X2 0.8264 0.0867
-0.015275X5° +0.005575X X3 +0.005175XX3-0.003342X 5" ' '

Vitamin C content

Hardness

Table 4. Analysis of variance showing significance for effects of processing variables on various properties of sweet pumpkin

Sum of squares

Process variables.  .DF i i i i
Moisture Welght Moisture loss Solid gain Sugar content Vitamin C Hardness
content reduction content
Immersion 4 23.52 26.96 48.72 1.44 32.24 37.55** 70.98
temperature
Immersion 4 555.64** 545.23** 983.47** 101.37** 200.83** 057 732.73*
concentration
Immersion time 4 70.80* 75.16* 135.61* 2.48 11.56 1.75 186.57

*Significant at 5%, **Significant at 1%.
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