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Abstract

Cold-air drying was conducted for a steamed pumpkin-sweet potato slab to improve its quality, convenience, and
preference as a snack. A steamed pumpkin-sweet potato slab was dried from 10 to 25C for 48 h, and its moisture
content, color, texture, and taste at different drying temperatures and drying times were evaluated. The lowest moisture
content was 4.98%, at 25°C. The lightness decreased, but the other color values (a, b, and AE) increased with
the increasing drying temperature and drying time. The reducing sugar and soluble solid ranged from 98.7 to 194.75
mg/g and 19-70 °Brix, respectively. The highest hardness of the steamed pumpkin-sweet potato slab was 23.88

kg ¢+ /em *?

, and the springiness and cohesiveness were 91.15 and 98.36% when it was dried at 25C for

48 h. The sensory evaluation score was high at 10°C, 40 h and at 257, 24 h. The optimum drying condition
was predicted at 19C, 32 h via response surface methodology (RSM).
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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. Coded level of Independent variables in of experimental
design
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Fig. 2. Change of moisture content in dried steamed pumpkin-sweet
potato depending on dying time and temperature,
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Table 2. 1, a, b values and AE of a steamed pumpkin-sweet potato depending on drying time and temperature

491

Pumpkin-sweet potato

Temp. Time (Hour) L* a* b* AE
0 59.12+1.20% 425+ 0.83° 3.142061° 48.80+ 0.54°
2 555342247 344+120° 3.42:042° 5175+ 163%
4 53.82+096° -1.18£1.03° 2.47:0.72° 530740397
10 6 4879+2.13° 2.1841.35° 3.12:082° 5763142
8 46844157 24610.88° 331£1.32° 59.39+1.31%°
10 45824093 25760.23° 33.50:045° 60.36+0.947°
12 44540 30° 33340517 34.9240.77° 62.2340.65%
0 59.12+1.20° 425+0.83¢ 32.14+061° 48.80:0.547
2 525143.75° 209+0,34° 32.87+0.88" 54.40:2.81°
4 513343205 093+0.85¢ 33104327 5547386
15 6 4836+1.81° 235+0.11° 33434026 58.17+1.60%
8 46.66+1.59° 278+0,19% 34.274058% 60.07+1.62%°
10 45.78+1.10% 336+0.337 34.3610.66" 60.89+1.23%
12 4439+087% 34610.48" 36.3240.66° 63.13040°
0 59.1241.20° 42540837 3.14:061% 48800542
2 472612.44° -1.82:0.68° 34.95+1.53¢ 49.99+1.33¢
4 4750:2.13° 0184048 3640+1.05" 49.73+183°
20 6 4598+387° 251+1.36" 36.78+1.68" 51312.78%
8 4377+1.59% 299+0.94° 3751:027° 53.56+1.20°
10 4024+1.95% 346:031" 39.67+1.66" 57.08+2.13¢
12 38911.22¢ 3.90+0.66" 40.78:0.73% 58.45:0,79°
0 59.12+1.20° 4255083 3.14£061° 48.80+0.547
2 4525¢125° 0394099 32.630.73¢ 60352137
4 4339:095% 0.29:039" U.32:028% 62.81+0.86%
25 6 42.34£0.70° 341£059" 37474076" 65.46+0.6°
8 39.34+1.04¢ 368020 40624135 69714140
10 3810+ 228% 392+0.94° 41060407 71.00:1.82°
12 36.04+1.38° 4.07:0.12° 42,5240.50" 73.52+0.88"
*L : lightness(100, white; 0, black), a: redness (-, green ; +, red), b: yellowness (-, blue ; +, yellow)
77 Means with the same letter are not significantly different (p<0.05, Duncan’s muitiple range test)
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Fig. 3. Change of soluble solid in dried steamed pumpkin-sweet
potato depending on dying time and temperature.
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Fig. 4. Changes of reducing sugar contents in dried steamed
pumpkin-sweet potato depending on dying time and temperature.
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Fig. 5. Texture profile of hardness steamed pumpkin-sweet potato
according to drying on drying time and temperatures.

@™ 9 Means with the same letter arc not significantly different (p<0.05, Duncan’s mulfiple
range test)
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Fig. 6. Texture profile of springness steamed pumpkin-sweet potato
according to drying on drying time and temperatures.

™ Means with the same letter are not significantly different (p<0.05, Duncan’s multiple
range test)
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Table 3. Sensory evaluation of a dried steamed pumpkin-sweet potate according to drying time and temperatures
Time (Hou) pary 10 C 15 C 0T % C
Color 367:0.58% 3.67:0.58° 3.6740.58° 3.67:0.58%
Oder 4,67+0,58" 4,6740.58¢ 4.6740.58" 4,674058"
0 Taste 3.00£000° 3.0040.00° 3.00£0.00° 3.00£000
Texture 267:058° 267:058 ° 26740.58° 267:058"
Overall quality 3.33+0.58° 333+0.58° 33340.58¢ 3334058
Color 367:0.58% 367+0.58° 3.33:0.58° 3.33:058"
Oder 433058 433+058% 400+0% 43340587
8 Taste 3.67:0.58" 3331058 3.67:0.58" 3,00:0.00
Texture 3.3340.58™ 3.00:000° 3.67+0.58° 3.33:0.58"
Overall quality 4004000 3.67:058 400:0" 3.6740.58"
Color 3.33:0.58° 36740.58" 367£0.58" 367:0.58%
Oder 4004000 400:000% 4000007 400+000"
16 Taste 3.674058% 3.33:0.58% 3.6740.58% 3334058
Texture 3334058" 333:0.58% 3.33:058% 333+058"
Overall quality 367+0.58" 400+0,00° 3674058 3.67:058™
Color 400:000% 3670.58% 4.33+0.58" 46740.58"
Oder 4002000 400:0.00% 4.00:000°" 36740587
24 Taste 36740.58" 3.67:0.58% 400:0° 5.00:0.00°
Texture 3.67:0.58°% 36740587 3.6740.58%%° 467:0.58"
Overall quality £00£0,00% 4000007 3.6740.58% 5002000
Color 4334058 4000% 4.33+0.58" 433+058%
Oder 4000007 433058 367:0.58" 3.67:0.58%
32 Taste 4331058 4674058" 4671058 433:058%
Texture 4334058 433+0.58" 4.6710,58" 4.6710.58°
Overall quality 4334058 467+0.58° 5.00:0.00% 433:058%
Color 4.67+0.58" 36740587 4.00:0.00° 400:000%
Oder 467+0.58° 367+0.58% 3.67:0.58" 3331058
40 Taste 500000 4000004 433:000% 3.6740.58"
Texture 4.67+0.58" 333+0.58° 4001.007 3.331058°
_____ Overall quality 4.67+0.58° 333+0,58° 433+058° 367:0.58™
Color 4334058 333:0.58° 3.6720.58° 3674058
Oder 3.67:058" 367+0.58% 3334058 3331058
48 Taste 4,67:0.58° 36740.58" 3.67:058" 26740.58°
Texture 4000007 33310587 367:0.58°%° 267058
Overall quality 400000 3.67+0.58° 367058 267:0.58°
a—d

Means with the same letter are not significantly different (p<0.05, Duncan’s multiple range test)
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Table 4. The central composite design for the optimization of steamed pumpkin-sweet potato

Temp. Time Moisture

°Brix Reducing sugar

No.l) (C) tr) %) Color AE %) (mge) Hardness Overall quality
1 -1 -1 264 41.87 34.33 103.08 11.53 3.67
2 -1 1 1054 40.80 4233 12177 1874 4,67
3 1 -1 11.09 5747 48.67 11951 2048 433
4 [ 1 557 60.75 56.00 15626 2290 3.67
5 0 0 1132 5320 4833 137.39 20.12 433
6 0 0 1132 5320 4333 137.39 20.12 433
7 2 0 8.12 60.11 54.00 151.61 2254 4.00
8 2 0 14.85 3762 3433 113.00 11.90 4.00
9 0 2 7.1 5526 5533 14145 24.14 4.00
10 0 2 23.88 5236 3733 10745 18.19 367

1)The number of experimental conditions by central composite design.

Table 5. Estimated coefficients of second order response models for steamed pumpkin-sweet potato

Sensory characteristics

Mo Color AE Red“(;“gg)s“gaf Brix(%) Hardness F———
Intercept 84.994286 80.664286 36.518333 3679762 26090857 5073571
X, 230095 3913619 3502000 2409429 1862357 0424905
X, 2373512 0292530 27633 1235685 0.993348 0361399
X, * X, 0.010707 0.101607 0059375 0013711 0020621 0007039
X,* X, 0.044500 0017625 0015750 0031250 0015687 004125
X,* X, 0014768 0005896 0026260 0000805 0005711 0004683
R? 09747 07563 09681 09560 0.9460 05528
PooF 0.0027 0.199 0.0043 0.0081 00121 05188

Y'=by + b X; + by Xy + by X7+ by Xo X, + byo X
X Temperatwre(C)  X,: Time(hr)
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Table. 6 The optimum extraction conditions for response variables
by posing of contour maps for steamed pumpkin-sweet potato

Leaching condition Optimum range Optimum condition
X, Temperature( C) 1721 19
X, Time(min) 29-35 32

120

110 EBI10T =15C E=20°C m25¢C

100 2
90
30
70
60
50 |
40
30
20
10

Cohesivencss(%)

Time(hr)

Fig. 7. Texture profile of cohesiveness steamed pumpkin-sweet
potato according to drying on drying time and temperatures.
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Fig. 8 Superimposing contour map of optimized conditions
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