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Abstract

The goal of this study was to make more efficient use of Ligularia fischeri which has both medical and cooking applications
after freezing and drying. We manufactured Sulgidduk containing 0, 2, 4, 6 and 8% of Ligularia fischeri powder. Chemical
analysis showed that Ligularia fischeri powder contained, 5.77% water, 19.97% crude protein, 1.89% crude fat, 13.12% crude
ash, and 9.73% crude fiber. The water content of Sulgidduk to which Ligularia fischeri was added ranged from 37.72~
40.20%. As more Ligularia fischeri was added, the L value and ‘a’ value increased, while the ‘b’ value did not significantly
change. Optimal preference was for a 4% content of added Ligularia fischeri powder. Based on the results of this experiment,
Sulgidduk manufactured with added Ligularia fischeri powder showed less hardness than the control group throughout a period
of storage, and adequate addition of Ligularia fischeri powder can effectively enhance the storability of Sulgidduk containing
Ligularia fischeri.
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Table 1. Formulas for preparation of Sulgidduk added with
of Ligularia fischeri powder

Ratio of Ingredients(g)
Ligularia . Ligularia
Sfischeri Rice fischeri ~ Water ~ Sugar  Salt

powder(%o) flour powder
0 500 0 75 50 5
2 490 10 75 50 5
4 480 20 75 50 5
6 470 30 75 50 5
8 460 40 75 50 5
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| Polished rice
4

| Washing(5 times) |
2

| Soaking, 8 hrs |
2 2

| Draining, 30 min |
2 2

| Milling adding 1% salt |
4

| Sieving(20 mesh) |
2

| Adding Ligularia fischeri powder & water |
4

| Mixing |
2 2

| Sieving(20 mesh) |
2 4

| Adding 10% sugar |
2 2

| Mixing |
4

| Steaming, 20 min |
2 2

| Cooling for 10 min |

4
| Ligularia fischeri Sulgidduk |

Fig. 1. Procedures for preparation of Sulgidduk added
Ligularia fischeri powder.
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Table 2. Measurement condition for texture analyser

Measurement Condition
Test speed 100 mm/min
Test mode and option TP.A
Time 2.0 sec
Sample height 25 mm
Sample compressed 75%
Trigger type Auto
Trigger force 20 g
Probe 10 mm
Sample width 60 mm
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Table 3. Proximate composition of Ligularia fischeri
powder

Composition Contents(%)
Moisture 5.77+0.03
Crude protein 19.97+0.30
Crude fat 1.89+0.13
Crude ash 13.12+0.10
Crude fiber 9.73+0.06
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Table 4. Moisture contents of Sulgidduk added with Li-
gularia fischeri powder

Ratio of Ligulari heri .
atio of Ligularia fischeri Moisture contents(%o)

powder(%)
0 40.20+0.59"
2 38.76+0.59"
4 38.46:0.96%
6 37.57+0.13°
8 37.44+0.23°
F-value 10.93”
MeantS.D. " p<0.01.

"¢ Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range
test.
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Table 5. Hunter's color value of Sulgidduk added with
various Ligularia fischeri powder

Ratio of Hunter's color value
Ligularia
fischeri
powder(%) L a b
0 86.81£0.06°  —0.830.02° 5.52+0.10%
2 61.17+0.18°  —1.45£0.03°  12.94+0.17°
4 50.8241.98°  —0.68+0.08°  11.400.17°
6 48.85+1.54  —047+0.07°  10.88+0.50™
8 47.19+0.87°  —034+0.08"  10.210.71°
F-value 575.07" 139.24™ 142.95™
MeantS.D. " p<0.001.

"¢ Means 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 Ligularia fischeri powder during storage at 20T
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. FKflavor)2 8% 7S

Ratio of Ligularia fischer

Storage time(day)

Properti
roperties powder(%) o | 5 3
0 0.44+0.02°" 0.91+0.03° 1.15£0.13° 1.85+0.03"
2 0.3620.02° 0.6120.02° 0.8120.04° 1.40+0.13°
Hardness 4 0.320.01° 0.570.00" 0.75+0.03% 1.17+0.01°
(kg) 6 0.30+0.01° 0.55+0.01° 0.72:0.03™ 1.1520.04°
8 0.3120.00° 0.46+0.04° 0.68+0.01° 0.97+0.01¢
F-value 4037 161.49™ 2584 89.78""
0 32.51+11.70° 23.45+5.39° 4.00+3.00° 7.212.88%
17.36£1.52° 8.63£6.07° 3.55+5.45° 8.502.99
Adhesiveness 4 15.62+0.06° 0.6942.36° 0.6942.86° 9.67+9.27"
(2 6 11.59+0.74° 33443 33% 1.28+2.56" 0.98+0.88™
8 21.89+7.79% 0.74+1.66° 2.06+0.48 0.29+2.03"
F-value 480" 16.05"" 1.30 2.66
0 0.42+0.05” 0.31+0.06 0.22+0.03 0.16+0.07
2 0.41+0.04 0.33+0.08 0.21£0.03 0.130.02
4 0.41+0.01 0.31£0.12 0.22+0.06 0.2120.04
Cohesiveness
6 0.4240.05 0.2940.05 0.200.05 0.21+0.04
8 0.42+0.04 0.21+0.04 0.22+0.03 0.21+0.02
F-value 0.13 1.19 0.11 2.18
0 0.65+0.01° 0.58+0.01™ 0.52+0.01° 0.53+0.01°
0.72+0.02° 0.59+0.02 0.52+0.02° 0.50+0.01°
4 0.79+0.01° 0.63£0.01° 0.48+0.01° 0.49+0.02°
Springiness
6 0.66:+0.02° 0.63£0.01° 0.45+0.01° 0.52+0.02°
8 0.66+0.01° 0.52+0.01° 0.62+0.01° 0.49+0.01°
Fvalue 1.02 3.12 513" 1.06
0 1.1340.14° 2.09+0.57° 1.79+0.48" 2.02+0.82°
2 0.920.09° 1.48+0.39™ 1.2240.17* 1.44+0.34°
Chewiness 4 0.86+0.06" 1.2540.57% 1.2940.26" 1.95+0.54
(kg) 6 0.78+0.11° 1.090.13% 1.18+0.39® 1.60:£0.15"
8 0.81+0.10° 0.58+0.12° 0.99+0.17° 1.60+0.42*
F-value 549 549 2.71 0.75
MeantS.D. = p<0.05, " p<0.001.

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



%

282

A .

|

- Holrlo} AR ErRt

%

Table 7. Sensory characteristics of Sulgidduk added with Ligularia fischeri powder

Ratio of Ligularia fischeri powder(%)

Sensory F-value
0 2 4 6 8

Color 3.16+0.99° 5.2041.55™ 5.56+0.92" 6.24+1.30" 4.67+1.13° 2334
Flavor 3.16+0.94° 6.00:£1.44° 6.24+1.39" 6.64+1.32% 7.04+1.17" 36.84"
Sweetness 3.24+1.01° 5.98+1.48" 7.08+1.42° 4.64+1.08° 3.88+1.12¢ 39.07"
Softness 3.52+0.87° 6.96+1.62° 5.68+0.85 524+123° 4.17+0.82° 35317
Moistness 4.72+0.68% 6.60+1.62" 5.88+0.93" 5.28+1.51™ 4.13+1.15° 1938
Bitterness 4.12+1.01° 5.84+1.25 6.72:1.65" 5.40+1.00" 3.08+0.78° 36.60""
Chewiness 3.64+1.41° 5.98+1.69" 6.44:+1 45" 4.92+1.26° 4.50+1.41° 14.59™
Overall-acceptability 3.48+0.82° 5.68+1.07° 7.1241.30° 5.40+1.26° 4.04£1.12° 4028

MeantS.D. " p<0.001.

¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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