KOREAN J. FOOD COOKERY SCI
Vol 27 No. 2 Apri, 2011

g

ANIZIEE A7IRE A71he] FEEA

243
Agoista Qs zel9)47 Qe

Quality Characteristics of Sulgidduk Prepared with Apple Powder
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Abstract

The purpose of this study was to investigate the quality characteristics of Sulgidduk prepared by adding the optimal amount of apple
powder. Five different mixture ratios of apple powder to rice flour were prepared (0, 4, 8, 12, and 16%). After being stored for 3 days, the
mixtures of apple powder and rice flour were measured to determine moisture content, color values, sensory qualities, and the mechanical
texture characteristics of Sulgidduk. Moisture content of Sulgidduk with added apple powder ranged from 36% to 39% and but decreased
with significantly with added apple powder. The L-color value decreased, whereas both the a-and b-values increased as apple powder was
added, Thus, apple peel likely affected the Sulgidduk color value. The pH of Sulgidduk decreased with the addition of apple powder,
whereas sugar level increased as apple powder was added.

In the mechanical evaluation of apple Sulgidduk, hardness was significantly higher during the 3 days of storage with increasing amounts
of added apple powder. Cohesiveness increased significantly during the storage period with the addition of apple powder,-; however, it
began to decreased after 3 days. Springiness increased significantly with the addition of apple powder, Both adhesiveness and chewiness of
Sulgidduk increased with added apple powder, Sensory quality characteristics such as color, taste, flavor, and moistness were improved with
increasing amounts of added apple powder. However, the sensory quality of Sulgidduk decreased when the ratio of apple powder to rice
flour was greater than 25%. Consequently, a mixture of 15~20% apple powder to rice flour was the best formula for improving Sulgidduk

in terms of sensory quality.
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Polished rice

[ Washing l(5 times) |
| Soaking lfor 8 hrs |
| Draining flor 30 min |
| Milling & Ajdjng 1% salt |
[ Sieving (lzo mesh) |
| Adding apple lpowoler & water |
| Miiing |
|
[ Sieving (20 mesh) |
| Addinlg 10% sugar |
| Steaming ior 20 min |
|

| Cooling for 10 min |

|
Apple Sulgidduk

Fig. 1. Preparation procedure for Sul/gidduk added with

apple powder,
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Table 1, Formulas for Sulgidduk added with apple powder

Ingredients(g)

Ratio of
apple powder Rice Apple Water Salt Sugar
powder powder
0 500 0 75 5 50
10 450 50 75 5 50
15 425 75 75 5 50
20 400 100 75 5 50
25 375 125 75 5 50
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Table 3, Moisture contents of Sulgidaduk added with apple powder

Ratio of apple powder Moisture contents(%)

0 39.80+0.10"
10 38131051
15 3740%056"
20 36.47+125°
5 36.30+1.14°
F-value 8 88w+

Y Means+S.D. *p(0.03,

abed

#p(0.01,  **p(0.001
Mean in a column by different superscripts are significantly different
at 5% significance level by Duncan's multiple range test,
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Table 4, Hunter's color values of Sulgidauk added with apple powder

Ratio of apple powder (%)

Hunter's Color Storage
value day
0 10 15 20 25 F-value
0 89.41+0.19"*Y  8056+0.11°*  7289:039*  68.80+055™  6243+0.71%  1369.34™*
1 87.04x031%  7650+0.75®  69.09:0.92°  6521:244™" 5381097 27655
- 2 85.96+1.42°"  7821+061%*"  70.70£1.15°  66.72+1.30"  5393+145% 20242
3 81.74+0.74C 77024242 665610297  62.10+2.42"  5285+0.87" 15367
F-value 4554 5.78™ 32.70™ 692" 55.99™
0 -1.09+0.07% 1.39+0.20°4 2.42+0.38" 2.65+0.08 3.74+0.08** 252.03™
1 -0.64+0.49°* 0.630.11% 1.64+0.40°" 2.65+0.27° 4,05+0.17°* 96,50
: 2 -0.86+0.07°* 0.54+0.15™ 1.400.20® 2.40+0.51"* 4.05+0.22°* 13822
3 -0.77+0.02°* 0.45£0.10" 1.26+0.37" 2.23+0.05* 3.99+0.26** 22474
F-value 178 26.16™ 675" 147 1.70°
0 5.65+0.27* 11.26+0.57° 13.35+0.32 15.90+0.50" 17.64+054"®  31411™
1 5.38+0.21° 1384+0.30*  16.16+0.30°*  17.76£040"  1952+012** 115047
b 2 492+021% 13.62+0.25%%  14.42+1.12° 17.41£0.25"*  19.00+£0.19"*  307.85™
3 471010 12.790.64 13.752059°  15.87+020"*  19.04+0.30**  471.76™
F-value 13.30" 1837 10.25™ 23.11° 18.30™

U MeanstS.D.  *p(0.05, *p(0.01, *+(0.001
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Table 5, pH and brix content of Sulgidduk added with apple powder

Ratio of apple powder pH Brix
0 6.75£0,04" 0.70+0.10"
10 5.6140.04" 143%0,06°
15 5.45+0,01° 1.60%0.10"
20 5304001 167£0.12°
25 5.16%0.01° 1.97+0.06"
F-value 1957.81% 84,04%%

Y Means+S.D., *p(0.03,
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*#p(0.01,  **p<0.001
Mean in a column by different superscripts are significantly different

at 5% significance level by Duncan's multiple range test.
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Table 6. Texture properties of Sulgidduk added with apple powder during storage at 20°C

Storage time (day)

Texture
properties 0 1 2 3 F-value
0 377.9242.22%°Y 478.00+16.30° 590.52+3.09°" 783.62£10.15°* 948,21+
10 394.66 +3.87" 585.09+3.13% 721.34+9.90 1220.75+18.41% 324,59+
Hardness (g) 15 435.41+2.82° 663.38+0.92° 781.99+9.497 1473.89+25.21* 326839
20 484824453 755.73=5.81" 047.34+15.16" 2008.35+12.83" 11902.60%*
2 607.96+23.30°° 913.27+6.33° 1047.59+7.03 2382.22+11.65™ 9623.20%**
F-value 216.36*** 1181.23%* 1036.62*** 4358.35%++
0 0.40+0.01% 0.23+0.02° 0.21+0.01° 0.20+0.01°° 306.39%*
10 0.4020.014 0.31£0.01%° 0.25£0.01° 0.240.01"° 1300.58**
Cohesiveness 13 0.410.01* 0.34x0.017 0.270.01 0.26£0.01 237838+
20 0.43+0.01° 0.37+0.01" 0.29+0.01" 0.28+0.01"° 947 37+4*
2 0.44+0.01** 0.39+0.01° 0.30+0.01* 0.300.01*° 2100.31%**
F-value 143 50+ 180,17 217,05+ 625.24%*
0 0.64+0.0° 0.71£0.02™ 0.710.01* 0.66+0.01*® 72.09%
10 0.66+0.01° 0.75+0.01°* 0.74+0.01% 0.75+0.01* 407.55%+
Springiness 15 0.66+0.01° 0.76+0.01%® 0.78+0.01°* 0.78+0.01°* 134387+
20 0.67£0.01°° 0.780.01*° 0.810.01% 0.86£0.01"* 955.20%+*
2 0.68+0.01°¢ 0.79+0.01°° 0.81+0.01%° 0.94+0.04* 96.61%*
F-value 109,52+ 83.66%*+ 531.31%+ 116.14%+
0 1036.76+19.78" 1267.33+219.06™¢ 1350.54+66.68™4° 1534.23+110.28° 7.86%%*
10 1140.87+12.62°° 1655.55+43.17% 1517.78+16.19° 2462.10+47.98* 809.58+*
Chewiness (g) 15 1298.56:31.87°° 1886.68:26.18 1593.09£33.76° 3060.25+26.85" 2008.00**
20 1382.16+14.69° 2125.80+11.37" 2086.86+61.27™ 4046.73+148.84"* 597,34+
2 1808.91+415.1* 2356.26+35.19%° 2611.20£14350°° 4981.95+24.37** 212,12+
Fvalue 7.64% 51,35+ 131.61%* 714.74%
0 11.64£1.65™ 2.09+0.32%° 2.32+0,70% 1.800.09°° 82,93+
10 1416052 489+0.38°C 3.37+0.17° 8.31+0.57" 283,93+
Adhesiveness (g) 15 18.35£2.05™ 6.75+0.17° 787012 11.85+0.56° 72.20%%
20 22.13+0.83™ 7.87+0.13" 13.69+0.30" 17.52+0.32" 483.90%**
2 26.37+1.55™ 10.7120.29°" 16.36£1.05° 20.29+0.52"° 135.64%*
F-value 51 4344 412,91+ 295,38+ 798.60%+
U MeanstS.D.  *p(0.05, *p(0.01, *+(0.001

abed

ABCD

AEFRE AEES gejete] Az 271" At
A= Table 73 2t} M(colon)& ARRZHE 2000 H7bo]

7P A A7bEReH 15%eke frofHel Aol §isict

7P =

(p€0.001). AFZ}E 25%
H7RE 250 o) Ahs FA Bew @
(flavon = tZFro] 4.3302 714 A, 20%
15%¢hk= o4
(p€0.001). 10%S} 25% Zpololl= f-2]2 o]z} gIATH(p(0.001).

FHELS.

Mean in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Mean in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. Sensory characteristics of Sulgidduk added with apple powder

Ratio of Sulgidduk added with apple powder

F—value
0 10 15 20 25

Color 5.13+0.64"" 5.80+1.01" 6.80+1.15" 720+121° 473+0.80° 17,227
Flavor 433+072° 540+074" 6.60£091° 6.93+1.10" 513+141° 16,99+
Taste 5.20+0.86° 6.1340.92" 6.47+1.30" 7.00+0.85" 420+0.86" 19 47+
Softness 5072070 5601083 6.07+122" 6.80+1.15" 480+1.21° 881
Moistness 460+091% 5.07+0.88° 6.07+1.22° 7.1340.99" 427+0.96° 20,51+

Overall c b cqd a a C
- 5.27%0.70 6.60£0,51 6.87+0.99 7.07+096 420077 34,697

acceptability
U MeansS.D.  *p¢0.05, *p{0.01, **(0.001

abed . " . . o o) i .
" Mean in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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S A X(cohesiveness)& AtH7E Hrleko] 718k uleh
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