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Abstract

The purpose of this study was to investigate the practical application and optimum conditions for adding functional drop-
wort, which is rich in physiological activity to Sulgidduk, toward developing dropwort-added dduk as a healthy food. To this
end, samples of Sulgidduk with 0, 1, 3, 5 and 7% added dropwort powder were prepared, stored for 2 days at 20°C, after
which the water content, chromaticity, and mechanical and sensory quality characteristics were measured. The results were
as follows. The water content of nonglutinous rice powder and dropwort powder used for dropwort-added Sulgidduk was
41.73% and 3.5%, respectively. The water content decreased with increasing amounts of dropwort powder the group with 7%
added dropwort powder was 33.88%, the lowest. For chromaticity, the L value decreased with increasing amount of dropwort
powder with significant differences between groups with different added amounts (p<0.001). The a and b values increased
with increasing amount of dropwort powder while they were 7.21 and 29.22, respectively, in the 7% dropwort powder-added
group with significant differences between samples (p<0.001). For mechanical quality characteristics hardness decreased with
increasing of amount of dropwort powder with significant differences between samples (p<0.001). There was no difference
between samples in cohesiveness and springiness. Gumminess increased with increasing amount of dropwort powder with
significant differences between samples (p<0.05). Chewiness and adhesiveness had a tendency to decrease with increasing
amounts of dropwort powder. Overall acceptability was in the order of 3% 5%, 1% 7%, and 0% dropwort powder-added
groups. Overall, for dropwort powder added Sulgidduk, the quality of flavor, color and taste was acceptable, compared to other
powder-added groups. The 3% dropwort powder-added group was highly rated in general preference making it most desirable

for making dropwort powder-added Sulgidduk.
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Table 1. Formulas for preparation of Sulgidduk added
with dropwort powder

Rate of Ingredients
dropwort  Rice flour Dropwort ~ Water Sugar  Salt
powder(%) ) powder(e) (mL) (o) ©
0 300 0 60 30 3
1 297 3 60 3 3
3 291 9 60 30 3
5 285 15 60 30 3
7 279 21 60 30 3

’ Polished rice

l ‘ ’

Washing of dropwort ‘

(3 times)
’ Washing(5 times) ‘ !
! ’ Cutting ‘
’ Soaking for 8 hrs at 20C ‘ !
! Freeze drying
(—50C, 48 hr)
Draining 20 min l
l ’ Milling ‘
’ Milling(2 times) ‘ !

l ’ Sieving (20 mesh) ‘

’ Sieving(20 mesh) ‘ - |
! Add 0, 1, 3, 5, 7%
’ Mixing ‘ dropwort powder &
! 20% water

Sieving(20 mesh)
adding 10% sugar, 1% salt

l

Steaming for 20 min

l

’ Cooling for 10 min ‘

l
’ Dropwort Sulgidduk ‘

Fig. 1. Preparation procedure of Sulgidduk.
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Table 2. Operation condition for texture analyser

Measurement Condition
Trigger 0.005 kgf
Pre-test speed 1.7 mm/s
Test speed 1.7 mm/s
Post test speed 1.7 mm/s
Trigger 0.005 kgf
Sample height 20 mm
Sample width 60 mm
Sample depth 20 mm

Compression ratio 75% sample thickness

Table 3. Moisture contents of Sulgidduk added with drop-
wort powder

Ratio of dropwort powder(%) Moisture contents(%o)

0 37.73+0.19"
1 36.81+0.17°
3 35.85+0.07°
5 34.74+0.16"
7 33.88+0.08°

Y MeantS.D.

"¢ 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 4. Hunter's color value of Sulgidduk added with
dropwort powder

Ratio of Hunter's color value
dropwort
powder(%) L a b
0 86.1240.59"  —0.49+0.09°  5.51+0.05°
1 70.95+1.48" 3.40£020"  19.32+0.51¢
3 64.35+1.10° 5.69+031°  24.25+0.70°
5 59.06+0.06" 6.17+0.06°  27.41+0.59°
7 54.06+0.12° 721+0.12"  29.22+0.26"
F-value 61757 1,017.61°" 1,159.08™
D MeantS.D. © p<0.05,  p<0.01, 7 p<0.001.

*7¢ 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. Texture propetties of Sulgidduk added with drop-
wort powder during storage at 20T

Texture Storage time(hour)

properties 0 24 48
0  045:0.03° 0.73+0.10°  1.62+0.04°
1 0.35£0.03°  0.66£0.03° 1.310.03°
Hardness 3 03120.01°  0.60+0.02™  1.12+0.03°
(kgf) 5 026+0.02°  0.54+0.03  0.89+0.08°
7 02240.01°  047+0.03°  0.61+0.02°
Fvalue 6555 13.01" 24473
0  038:0.01° 0.1940.06° 0.17+0.01°
1 03740.01°  020+0.04°  0.16+0.01°
Cohesivencss 3 O.36i0.01: 0.19+0.01°  0.16+0.04"
0.35£0.01°  0.18£0.01*  0.15+0.05"
7 034+0.01°  0.18+0.01°  0.14+0.01°

Fvalue  13.137 0.16" 0.49"
0 727+0.04° 7.80+1.14°  8.51+0.40°
1 726£027°  7.99+0.70°  8.56+0.26
3 7.29+0.15°  7.72£1.42°  8.49+1.12°
Springiness . . .
7.2540.10°  7.5740.28"  8.49+0.01
7 721%0.03" 744006  8.45+0.02°

F-value  0.14° 0.17 0.02"
0  02120.01° 0.48+0.02°  0.29+0.03"
1 0712002  0.65£0.04® 0.23+0.01°
Gumminess 3 1.0440.02°  0.76+0.03°  0.25+0.10°
(kg 5 1.53£0.03°  0.68+0.01°  0.25+0.12"
7 1.90+0.04°  0.61+0.01°  0.26+0.01°

F-value 196297 6246 0.28"
0 1.55+0.07° 2.02+0.18"  2.32+0.07°
1 1.3640.04°  1.69+0.50  2.09+0.06"
Chewiness 3 1.3440.10°  1.48+0.18"  2.15+1.02°
(kgf.mm) 5 L11£0.13°  1.38+037°  1.74+1.13"
7 1.04+0.16°  1.16£0.17°  1.59+0.12°

1096 341 0.59"
0 0.05+0.02° 0.02+0.01°  0.09+0.14°
1 0.04£0.01" 0.03+0.01"  0.07+0.01°
Adhesiveness 3 0.04£0.02®  0.05+0.01*  0.07+0.01°
(kgf.mm) 5 0.03£0.01™ 0.02+0.01"  0.06+0.01°
7 0.02+0.01°  0.01£0.01°  0.04+0.01°

F-value 2217 927" 0.19"

D MeantS.D. © p<0.05, " p<0.01, " 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. Sensory characteristics of Sulgidduk added with dropwort powder

Ratio of dropwort

powder(%) Color Flavor Taste Hardness Chewiness Overall acceptability
0 1.47+0.64° 1.3340.62° 2.20:0.68° 7.20+1.01° 7.07£1.03" 2.93+1.03¢
1 2.60:0.63" 2.33+0.49° 3.87+1.19° 6.53+1.30" 6.73+1.16" 5.40+0.99°
3 4.60+0.51° 3.93+1.10° 6.20+1.82° 6.20+1.15° 6.33+0.82"™ 7.80+0.77"
5 6.07+0.46" 5.27+0.88" 5.67+1.54° 5.93+1.10° 6.07+1.10% 6.20+1.26°
7 7.87+0.92° 7.13+0.74° 3.60+1.12° 5.730.80" 5.73£1.16° 4.87+1.06°
F-value 235977 126.40"" 2246 423" 370" 44627
D MeantS.D. * p<0.05,  p<0.01, " p<0.001.

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