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Physical Properties and Preference of a Steamed Sweet Potato Slab after Mild Hot Air Drying

Mi-Young Shin and Won-Young Lee'

School of Food Sci. & Biotechnology Kyungpook National University

Abstract

Two kinds of steamed sweet potatoes were dried with mild hot air to improve quality, convenience and preference as a snack. Steamed

sweet potatoes were dried at temperatures ranging from 35 to 65C for 12 hr, and moisture contents, colors, texture, and taste were

evaluated, The lowest moisture content was 0.25% at 65°C. Color values (L, a, b and AE) decreased with increasing drying temperature and

drying time in both chestnut-sweet potatoes and pumpkin-sweet potatoes, Reducing sugars and soluble solids increased quickly at high

drying temperatures, The highest hardness value for chestnut-sweet potatoes was 26.31 kgf/cm2 when they were dried at 65C for 12 hrs,

Springiness and cohesiveness were higher than those in chestnut-sweet potatoes. The highest taste score was for a dried chestnut-sweet

potatoes at 55C for 6 hr and a dried pumpkin-sweet potatoes at 45 or 55C for 6 hr,
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Fig. 1. Change of moisture content in dried steamed
sweet potato depending on drying time and
temperature,

(a) chestnut-sweet potato (b) pumpkin-sweet potato

o f Means with the same letter are not significantly different (p<0.05,
Duncan's multiple range test)

Table 1, Proximate compositions of fresh sweet potato

Contents (%)

Composition Chestnut-sweet Pumpkin—sweet
potato potato
Moisture 60.78 66.87
Crude protein 1.26 0.13
Crude fat 0.20 0.19
Crude fiber 254 2.09
Crude ash 1.14 1.40
Carbohydrate 34.08 28.32
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Table 2, L, a, b values and AE of steamed sweet potato depending on various drying times and temperatures

Chestnut-sweet potato

Pumpkin-sweet potato

Te Ti
mp. me (Hour) L* a* b* L* a* b* AE
0 80.0941.04%  -585:018°0  s2.12+017% 35.19+0.42° 59.7820.84%  -4.7520.57° 31.9420.58° 18.21£0.337
2 80.0620.46% 59440137 33.03:012°7  35.99+0.26° 59.38+066%  -4.00:0.11%  32.6320.19° 48.88+0.567
4 70.3320.55%  -5.80:020°0  335120.87°¢  36.74x048%  ss93x1.03® 28240817 33.90:053¢ 49.95+0.74°¢
35 6 78.43£045% 54520247 3427075 37.78+0.74% 57.02+£0.66° -0.99%0.78° 35.4120.58° 52.31£0.72%
8 77.382040%  -5.14:014%7  35.06+1.207"  38.95+0.95%  55.17:063° 020127  36.88+0.43 54.680.68°
10 7677£0.03%  -5.06:0317" 352641327 30421128 53.57£0547  0.89£0.00%  38.85+0.08° 57.1620.43"
12 757720337 -4.9220.39"  36.59+0.48" 41.05+0.48" 51.3320.70° 1.99+1.15" 39.1540.77% 59.1240.08°
0 80.0941.04"  -5.85+0.18°  32.12+0.17° 35.19+0.42% 59.78+0.84%  -4.7520577  31.94+0.58° 48.2140.33°
2 70.07£071%  -4.96:027°  33.40£1.44° 36.22+1337 59.20:021%  -3.99+076°0  34.38:071°  50.0720.58%°
4 78.80%0.27 4.720.34" 34.99+0.63" 38.1220.70° 59.2620.54" -2.4621.01° 35.80£152°  50.9420.78%°
45 6 77.95£001%  -452:0557  35.44+153%  38.01£1.35%  58.34+2.85° 0.8320.95" 37512094 527122727
8 77.442048%  -365:021°  36.20:061%°  39.72t052°  5679+3.48° 044055 39.2840.71° 55.05+2.99"
10 76.4620.42%  -346+020° 361420407  40.15:018%  53.602.15% 1082086 39801047  57.79+1.58%
12 75.43+0.18°  -3.212053"  36.87+0.62" 41.29+0.48" 51.63£1.07° 2.49+1.28" 40.28+0.71% 59.63+0.87"
0 80.00£1.04% 5850187  32.1220.17° 35.1940.42° 50.784£0.84%  -4.7540.57° 31.9440.58° 48.21£0.33%
2 706320617  -4.74£040°  33504349%  36.48+3.30"  59.38:0.80°  -3.08+0.20° 39.8820.52” 54.3840.53°
4 785020147 -4.66£011°  35.77+243%0 380042107 50.95:0.57%  -0.87+0.63%  40.12+0.78” 54.7840.96°
55 6 77.32£013°  -4.20:013%  33.95:0.78%0  30.62+066%°  52.65+1.16° 2.6821.17% 39.32+2.40° 58.2541.90"
8 76.20£0.08%  -3612042"  3633:1.217°  40.41+1.00° 50142308 3.64£000°  411743.00%  58.42+3.28°
10 75312037 -3.08£039%  36.73+1.99%  41.23+1.84% 52.00+1.18° 4.08£0.08” 42004347 60.61£1.43%
12 74442037 -2.7721.04°  37.39£0.90" 42.2320.64" 51.41£1.40° 4.5620.61" 44.7621.06" 62.8820.88"
0 80.00t1.04°  -5.85x018%  32.12£017¢ 35190427 59.78+0.84°  -4.75£057% 31.9420.58° 48.2120.33°
2 785520467 46421230 34.0020.57 s7a7£082°  ss1s£1.01%  2.30£011°  41.95+1.32° 55.95+1.63°
4 7842037 -4.64:1.07  36.45+1.19° s0.58x0.827  57.86:047%  o11x221° 42.3420.62" 56.43+0.70°
65 6 77.4320.34%  -4.23:003°  36.85:072° 40342074 53612207 371x056%  42.94x0.60%0  59.97+1.82%
8 7645£0.64%°  ~2.874070°  37.10+1.46% 10.942091% 524442310 306x1.56%  43.10t1.61°  60.69+2.74%°
10 75.10£0.08%  —2172074%  3750+0957  a201£084%0  48.13+5.80% 4734123 3742370 64754472
12 743120257 -145:0.61%  37.95:0.72° 42.70£0.53" 46.7421.73° 5.63£0.96" 45.11+0.81% 66.67£1.22%
*L ¢ lightness(100, white; 0, black), a: redness (-, green ; +, red), b: yellowness (-, blue ; +, yellow)
-/ Means with the same letter are not significantly different (p¢0.05, Duncan's multiple range test)
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Fig. 2. Change of soluble solid and reducing sugar contents in dried steamed sweet potato depending on various
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Table 3, Sensory evaluation of a dried steamed sweet potato according depending on various drying times and temperatures

Time Sensory 35 C 45 T 55 C 65 C
(Hour) evaluation (a) (b) (a) (b) (a) (b) (a) (b)
Colar 267£058° 3674058  267:058%  367+058%  267x058°  367:058°  267:058%  367+058%
Oder 333£058%  433:058%"  333:058%  4.33+0.58%  3.33:058%"  433:058%  3.33x058%  4.33:058%
0 Taste 2334058 267:058°  233:058°  267x058°  233:058%  267r058°  2.33t058° 2670587
Texture 1.33£0.58%  2.67+058%  1.33x058%  267x058°  133:058° 267058  133t058%¢ 2670587
Overall ., .ab o . be oo ol oan€ 3.33%0.58 BN 333+058%
acceptability 20 3.33%0.58 210 3.33£0.58 210 210 3.33£0.58
Color 2.33+0.58" 40041 233:058%  3.67x058%  333:058%°  367:058°  367:058%  4.33:058°
Oder 3+0% 40040 2674058%  367:058%"  3.00£0% 4.33+0.58"  3.33+058"  4.67+0.58"
2 Taste 1.67+0.58° 300£0%  1672058%  333:058° 3.00£0% 333:058°  3.33:058%  3.330.58°
Texture 233£058%  2672058%  2.00+0% 3.67+0.58” 2670 333+058°  3.33:058%  3.33+0.58°
Overall e ab . a . be . ab . b . b . _a . _.a
acceptability 2.33£0.58 3.00£0 2.00£0 3.67£0.58 3.00£0 3.33£0.58 3.33£0.58 3.67£0.58
Color 267£058° 3674058  333:058%  3674058%  367:058%"  367+058°  333:058%  333:058%
Oder 2.6740.58% 4.0020" 333:058%  3.67x0.58% 333058 1.00£1" 333:058%  2.6740.58%C
4 Taste 2334058%  333x058%0  233:058°  367x058°  367:058%  333t058°  2.33x058°  267+058%
Texture 2332058%  2674058%  233:058%"  333058° 33320580  3.33:0.58" 2.00+0” 2.6740.58"
Overall ab a . b b b b ‘ b a
acceptability 2.00£0 2.67£0.58 2.3340.58 3.33£0.58 3.33£0.58 3.33£0.58 2.33£0.58 3.00£0
Color 2.33+0.58" 4.0020" 3.33£0.58"  4.004058"  3.67+0.58" 5.00£0" 2674058% 3674058
Oder 3.00£0% 3.3340.58% 3.00+1" 1334058%  433+058%  4.334058%  333+058%  2.33+058°
6 Taste 2.00£0% 333:058%  3.331058%°  4.67+058" 5.00£0" 5.00£0" 2.00£0% 2.00£0%
Texture 2.00£0% 333:058%  3.33058%°  4.67:058%  4.670.58° 5.00+0° 1.33:058%  2.0040%
Overall b . a _a a , a a be b
acceptability 1.67£0.58 3.33£0.58 3.67£0.58 4.67£0.58 5.0040 5.00£0 1.67£0.58 1.67£0.58
Color 3.0040" 1.00£1" 3.0020" 2674058 3.33:058%  3.33:058" 3.00£1% 2.67+0.58%°
Oder 2334058°  3.331058%  1o7x058% 2672058  2.67058%  3.33x058° 2670587 2.00£1°¢
8 Taste 2.6740.58% 4.0020” 167+058%  333:058°  2.33+058% 3.001” 167£058%  1.67+0.58%
Texture 2334058%  3.67+058% 1330587 3330587  167:058¢  3.33:0.58°  133:058%  2.33+058°%
Overall . ab a be ab b _ b cd b
acceptability 2.33£0.58 3.67£0.58 1.67+0.58 3.67£0.58 2.67£0.58 3.67£0.58 1.33£0.58 1.33£0.58
Color 267+058%  3.67+058% 23340587  233+115° 333058 2.00+1° 2.33+058% 2.00+1
Oder 267+058%  333x058% 167058 2.00+1° 2.67+058% 2.001" 233+058%  1.67+0.58¢
10 Taste 3.0020" 36721157 1.33£0% 167+058¢  1.67+058°0  2.33+058° 2.00£0% 1334058
Texture 3.0040" 3.67+0.58" 2.00£0% 1.67+058°  1.33+0.58° 2.00£1¢ 1.00£0° 1334058
Overall _a a be c c _c _ be b
acceptability 2.67£0.58 3.33%0.58 1.33+0 2.00+1 1.67+0.58 1.33+0.58 1.67+0.58 1.33+0.58
Color 26740587 267+058%  2.33+0587  1.67+0.58° 3.00+0" 13310.58¢  2.33+058" 1.3320.58%
Oder 2332058 267058  1.33:058° 167058  233:058°  133x058°  1.67:058°  2.33£058¢
12 Taste 1.00+0% 2.67+0.58" 1.00£0° 1.000° 1.00+0% 1.000° 1.33£0.58° 1.00+0%
Texture 1.000° 2.33+0.58" 1.000° 1.00+0°¢ 1.000° 10040 1.00+0° 1.00+0%
Overall ab _ a c c d c d b
2.3340.58 2.6740.58 1.00+0 1.00+0 1.00£0 1.00+0 1.00£0 1.00£0

acceptability

(a)(b) @ previous expressed at Fig. 1.

a—d
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" Means with the same letter are not significantly different (p{0.05, Duncan's multiple range test)
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