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Abstract

The purpose of this study was to investigate the quality characteristics of Sulgidduck made with commercial
dry rice powder, providing an optimal milk ratio and soaking time for dry powder in water to make
Sulgidduck using dry rice powder. The Sulgidduk samples with dry rice powder were prepared with two
soaking times (0, 30 min) and different amounts of milk (0, 20, 40, 60%y), and analyzed for moisture content,
Hunter's color value, texture characteristics and sensory evaluation. The moisture content of the samples
ranged from 36.37% to 39.80% and the highest moisture quantity was showed in the group with 20% of milk
and 30min of soaking time(SM20). The L-value was the highest in the group with 20% of milk and Omin
of soaking time(M20). The b-value was increased with the amount of milk and soaking time increased,
showing the highest in the group with 60% of milk and 30min of soaking time(SM60). TPA showed that
SM20 had the lowest hardness and the highest adhesiveness. Chewiness, gumminess and cohesiveness were
the highest in the group with 60% of milk and Omin of soaking time(M60). Based on quantitative descriptive
sensory evaluations, the score of white color and moistness was showed high in the group with 0% of milk
and Omin of soaking time(IMO0), and white powder on the surface was shown the most in the group with 20%
of milk and 30min of soaking time(SM20). The score of moistness, springiness and chewiness were highest
in the group with 20% of milk and Omin of soaking time(M20). Sulgidduk made with 20% of milk and Omin
of soaking time(M20) was the most preferable in color, flavor, taste, and overall acceptability.
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’ Dry nonglutinous rice powder

l <« ’ add salt , milk, water
’ Soaking time(0,30 min) ‘

l
’ Sieving through 20 mesh ‘

l
’ Mixing ‘

l - ’ add sugar

’ Steaming for 20 min

|

<Fig. 1> Preparation flowchart of Sulgidduck using dry rice powder added with different amounts of milk
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{Table 1> Formulas for Sulgidduck using dry rice powder added with different amounts of milk nit(e)
u
I dient i Soaki
n neredien Dry rice Milk Water ,0 1n.g Salt Sugar
Sample powder time(min)
MO 100 0 60 0 1 10
M20 100 20 42.4 0 1 10
M40 100 40 24.8 0 1 10
M60 100 60 7.2 0 1 10
SMO 100 0 60 30 1 10
SM20 100 20 42.4 30 1 10
SM40 100 40 24.8 30 1 10
SM60 100 60 7.2 30 1 10
MO (Sulgidduck with 0% milk and no soaking)
M20 (Sulgidduck with 20% milk and no soaking)
M40 (Sulgidduck with 40% milk and no soaking)
M60 (Sulgidduck with 60% milk and no soaking)
SMO (Sulgidduck with 0% milk and 30 min soaking)
SM20 (Sulgidduck with 20% milk and 30 min soaking)
SM40 (Sulgidduck with 40% milk and 30 min soaking)
SM60 (Sulgidduck with 60% milk and 30 min soaking)
Analyzer, MB-45, OHAUS, Switzland) 2 =73}  adk -1.39, bak 1.66°]Ath
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<Table 2> Operation condition of texture analyzer for Sulgidduk using dry rice powder added with different

amounts of milk

Condition Parameter
Sample size 2.5x2.5%2 cm
Pre-test speed 2.0 mn/sec

Test mode TP.A

Test speed 1.0 mn/sec
Post-test speed 1.0 mn/sec

Probe type(diameter) 75 mm

Distance 8.0 mm

Load cell 5 kg
Trigger force 200 g
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<Table 3> Moisture contents of Sulgidduk using dry rice powder added with different amounts of milk

Properties Moisture (%) F-value
MO1 37.75+0.57°2%
M20 38.4240.73°
M40 37.20+0.1%
M60 36.92:0.48%

)
Samples SMO 38.4140.57° 1441

SM20 39.80+1.27°
SM40 37.47+0.49°
SM60 36.37+0.73¢

1) Refer to <Table 1>

2) ®means in a column followed by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

3) Values are mean + S.D. (n=3) ~ p<0.001
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<Table 4> Hunters color values of Sulgidduk using dry rice powder added with different amounts of milk

Properties L-value a-value b-value
MO 73.97+1.04™7 2.6120.69 5.94+0.46°
M20 76.17+1.26" 2.34+0.80 7.68+0.33%
M40 73.362£0.81% 1.68+0.91 8.2440.53™
Samples” M60 71.80i0.76b°dd 2.38+1.32 7.97+1 .ssa:
SMO 72.37+1.64% 2.06+2.36 6.2120.99°
SM20 72.46%1.64™ 2.56+1.57 7.110.82%
SM40 71.411.41° 2.3942.00 7.37+0.63%
SM60 72.2040.76% 2.2940.94 8.31+0.55°
F-value 799" 0.26™° 596

1) Refer to <Table 1>

2) ®dmeans in a column followed by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

3) Values are mean + S.D. (n=3) ~ p<0.001
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<Table 5> Texture properties of Sulgidduk using dry rice powder added with different amounts of milk

Properties Hardness(g) Adhesiveness  Springiness Chewiness Gumminess Cohesiveness

MO  386.83£7.06™7Y  -16.20+1.41°  0.732024  190.04+80.58°  254.64+20.83™  0.66+0.05%
M20  351.13#12.12™  -1620+1.47° 0794021  192.79£73.71°  237.60+32.58°  0.67+0.07™¢
M40 519.83436.92°  -3.1042.81°  0.96+0.15  321.696£23.0°  237.60+2.58°  0.75+0.01°
M60  486.43+62.86°  -0.16x1.81a  0.87+0.10  374.96£92.62"  379.58+45.00°  0.78+0.01°

Samplesl) d i : d i
SMO  280.70+10.52 -19.66+4.30 0.75+0.25 133.09+50.42 174.96+7.45 0.62+0.00

SM20  271.734#2621%  -46.40£9.9° 0.88£0.01  168.29+14.07  190.65+17.93*  0.70+0.01™
SM40  342.66£13.15°  -2036+6.50°  1.08£0.09  277.00439.95  254.84+18.85™  0.74+0.05™
SM60  413.70+61.25°  -13.6622.33°  1.1240.27  337.99+82.81°  302.40+48.31°  0.72+0.01™

F-value 18717 2587 1.73% 6.00" 12.96 548"

1) Refer to <Table 1>
2) e peans in a column followed by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) Values are mean + S.D. (n=3) p<0.001 p<0.01 p<0.05 NS: Not significant
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Z¥ele Aoz Yelyth SRS BEAE 0 Ar]9] sk &A1) wiEe] $-fe
M= el Aol TS E =2 2 AW Arhke MRS AXWEA A" =
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{Table 6> QDA results of Sulgidduk using dry rice powder added with different amounts of milk

Appearance Flavor Texture

Properties . dryness of . . . . . L .
whiteness urface  Moistness dryflour  milk flavor rice flavor milk taste sweet taste savory taste hardness moistness springiness chewiness roughness after taste

MO 1143£2.597 860:433 781£457" 979359 3.60£225° 671358 324£177° 596255 470:250° 885:3.72" 430:289° 430:133° 448:1.08° 531+3.70° 4.80:321°
M20 645:198 735:2.87™ 7694299 8782329 622:4.04% 5.10:3.06 533:3.40™ 490£163 533:2.88"' 4892.16° 10.35:1.12° 10.24:1.78" 1040135 7.86:232 6.79+2.98"
M40 5825324 55552967 7.55:260" 8.06:453 745:332° 6.09:2.99 7221.98™ 6126296 8.68:223' 5.93:2.78" 8.66:237" 761:3.14° 8.95:350" 8.65:3.18" 8.35:4.00°
M60 6312329 732£2.46™ 3.50+1.70° 8.8823.65 6.54+2.69° 413266 6.81238™ 6.76£3.04 7.67:259™ 925£231° 377£138° 429:0.89° 4.99:2.16° 7.68:2.60° 783+3.74°
SMO 1171£1.82°  9.4654.12° 8715405 8.84+29.50 4.11£1.67% 495:3.01 480235 6108247 49082420 720366 7.653.74° 9.5742.62° 9.99:2.95" 5124367 4.54:2.83"
SM20 921=1.96"  7.82:2.80™ 7.38£231% 9.93:2.98 731:2.68' 4.83:180 7.06:2.82 730£330 527£2.78"' 742:2.43" 7.93:045" 7.41:2345° 750:228" 641£2.94° 7.132.73"
SM40  7.8:248"  5.43:289° 4.65£3.78" 878396 8.68:324' 6145376 837:298' 621257 834266° 834:278" 6.66:346 6.65:3.06° 6.28:2.95 8.40£3.59° 7.97:2.60"
SMO0 442197 5722307 573:3.50™ 8665426 773335 5405374 755:340° 6854264 720:3.50" 9444188 7642323 530:254% 545:275% 92042750 8.59:3.17°
F-value 13.885" 2476' 35550 1265 4203 0868 4724 087" 496" 4257 767 10897 10047 290 285"
) Refer to <Table 1>

1
2) eans in a column followed by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3) Values are mean + SD. (1=10) ~ p<0.001 “p<0.01 p<0.05 NS: Not significant
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{Table 7> Acceptance of Sulgidduk using dry rice powder added with different amounts of milk

Overall

Properties Color Flavor Taste Texture era. X
acceptability
MO 3.37+1.76"7 2.07+1.02° 2.80+1.01% 3.3241.18° 3.07£0.91%
M20 435£1.18" 3.65+1.67 4.60+1.12° 4.85+1.21° 5.27+1.19"
M40 3.90+1.54™ 3.47£1.50™ 4.10+1.19" 4.07+1.38° 3.52+1.30%

Samples” M60 4.17+1.44° 2.1741.15% 2.55+0.95¢ 2.80+1.11° 2.57+0.71°
p SMO 3.33+1.60° 2.84+1.42% 3.82+1.37° 4.89+1.42° 4.66+1.30°
SM20 3.80+1.43a" 3.4541.82 4.02+1.38" 4.32+41.28" 4.1241.22°
SM40 4.12+1.22" 3424159 * 3.97+1.34° 3.90+1.35° 4.42+41.19™
SM60 4.14+1 49" 3.58+1.82% 3.17+1.35° 3.04+1.41° 2.97+1.08°

F-value 262 7.03" 1336 1472 2774

1) Refer to <Table 1>

2) ®™means in a column followed by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
"p<0.01

3) Values are mean + S.D. (n=40)

""p<0.001
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