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Quality Characteristics of Ssukgaen Dduk Made with High—Dietary
Fiber Rice 'Goami’ Focused on Yam and Glutinous Rice

Hyun-Suk Ha

Department of Human Environmental Sciences, Sangmyung University

ABSTRACT This study compared the production of functional Ssukgaen Dduk containing yam, mugwort, glutinous
rice and Goami 2 rice, which is rich in dietary fiber and prevents diabetes and adult disease. To enhance the chewiness
and softness of Goami Ssukgaen Dduk, the dough was kneaded various times. When Ssukgaen Dduk was made with
various amounts of yam and glutinous rice (25:5%, 20:10%, 15:15%, 10:20%, and 5:25%) to Goami 2 rice, the control
group (non-glutinous rice Ssukgaen Dduk) showed the highest preference level in sensory test. Of the yam and glutinous
rice additives groups, YG4 (10% yam and 20% glutinous rice) showed higher preference. As glutinous rice additives
increased and yam additives decreased, preference level significantly increased. Of the yam and glutinous rice groups,
G40 kneaded 40 times, showed a significant difference (4.17 compared to control group). G40 also indicated appropriate
characteristics in terms of taste, texture, chewiness, softness, and delicacy of texture. G60 and G80 kneaded 60 and
80 times, respectively, showed remarkably lower scores than other samples in terms of general preference. Thus, quality
characteristics of Ssukgaen Dduk decreased when amount of kneading increased, hardness significantly decreased. In
conclusion, Ssukgaen Dduk should contain 10% yam and 20% glutinous rice added to 70% Goami 2 rice powder

mixed with mugwort, kneaded about 40 times.

Key words: Goami 2, mugwort, yam, glutinous rice, Ssukgaen Dduk
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Table 1. Formulas for a Ssukgaen Dduk made with Goami 2
rice powder containing yam and glutinous rice powder

C YGI YG2 YG3 YG4 YG5

Ingredient (g)

Rice powder 100

(including mugwort)

Goami 2 rice power 70 70 70 70 70
(including mugwort)

Chinese yam 25 20 15 10 5
Glutinous rice powder 5 10 15 20 25
Water 7 9 9 9 9 9
Sugar 10 10 10 10 10 10
Mugwort 28 28 28 28 28 28

C: made with rice powder 100% without yam and glutinous
rice powder.

YG1~YGS: added with 5~25% glutinous rice powder and 25
~5% yam in 70% Goami powder.
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Table 2. Textural characteristics of Ssukgaen Dduk made with Goami powder containing various levels of yam and glutinous rice

powder
C YG1 YG2 YG3 YG4 YG5
Hardness (10° g/em®)  99.70£11.81°  16.29+2.74° 29.67+5.50° 36.36+4.11° 45.53+6.12° 78.37+12.28"
Adhesiveness -17.43+8.20° 9.69+1.97°  -15.40+4.33" -17.72£7.17°  -17.83£11.43°  -32.98+15.44°
Springiness 0.90+0.08" 0.97£0.01° 0.96+0.03" 0.94:0.04° 0.93+0.04° 0.91+0.05"
Chewiness 74.52+10.40°  11.29+1.80%° 19.27+4.09% 26.13+8.67° 29.83£13.51°  61.1849.27°
Gumminess 82.69+9.05° 11.59+1.78° 20.27+4.09% 25.49+4 44 31.70£14.95°  66.93+9.84
Cohesiveness 0.83+0.03" 0.7240.05% 0.71£0.12* 0.700.05® 0.67+0.28" 0.56+0.07"

Values are mean+SD.

Means with different superscript letters (a-f) in a row are significantly different at the P<0.05 by Duncan's multiple range test.
C: made with rice powder 100% without yam and glutinous rice powder.

YG1~YGS: added with 5~25% glutinous rice powder and 25~

5% yam in 70% Goami powder.
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Table 3. Results of acceptance test of Ssukgaen Dduk made with Goami powder containing various levels of yam and glutinous

rice powder

Attributes C YG1 YG2 YG3 YG4 YG5
Appearance 4.33+0.59° 2.22+0.88° 2.28+0.83 2.67+0.84% 2.78+0.43¢ 3.39+0.70"
Flavor 3.67+0.97% 2.67+1.19° 3.06£1.06™ 3.17+0.71™ 3.50£0.77% 3.5440.79"
Taste 3.61+0.78° 2.33£1.14° 2.56£0.92° 2.56+0.92° 3.51+0.58° 3.54+0.61°
Texture 4.00£0.91° 2.06%1.06° 2.110.90° 2.83+0.86" 3.7240.58" 3.61+0.70"
Overall preference 4.06+0.87" 2.06£1.10° 2.1740.73 2.56+0.61° 3.8940.58" 3.71£0.58"

Values are mean+SD.

Means with different superscript letters (a-d) in a row are significantly different at the P<0.05 by Duncan's multiple range test.
C: made with rice powder 100% without yam and glutinous rice powder.
YG1~YGS: added with 5~25% glutinous rice powder and 25~5% yam in 70% Goami powder.

Table 4. Results of difference test of Ssukgaen Dduk made with Goami powder containing various levels of yam and glutinous

rice powder

Attributes C YG1 YG2 YG3 YG4 YG5
Ssuk color 2.06%1.06" 1.83+1.25° 1.83+0.79° 2.11+1.28" 2.17+0.79" 2.17£0.92°
Odor 2.33+1.14° 2.56+1.20° 2.48+1.03" 2.48+1.02° 2.45+0.86" 2.45+0.81°
Roasted taste 3.56+1.10° 2.3940.92° 2.61£0.92" 2.78+0.81™ 3.02+0.73" 3.22+0.81%
Softness 3.11£1.18% 3.56£0.62° 3.3320.91% 3.06+0.87% 3.06+0.80™ 2.72+1.13°
Chewiness 3.89+1.36" 2.50+1.20° 2.7241.27™ 2.94+0.80"™ 3.27+0.62° 3.3320.77%
Fine grain 3.39+1.42° 2.67+1.14% 2.76+0.92% 2.89:+0.90° 3.20+0.58" 3.2240.73"

Values are mean+SD.

Means with different superscript letters (a-c) in a row are significantly different at the P<0.05 by Duncan's multiple range test.
C: made with rice powder 100% without yam and glutinous rice powder.

YG1~YGS: added with 5~25% glutinous rice powder and 25~

5% yam in 70% Goami powder.
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Table 5. Textural characteristics of Ssukgaen Dduk depending on the kneading times of dough with Goami 2 powder containing

10% of yam and 20% glutinous rice powder

C20 G20 G40 G60 G80

Hardness (10° g/cm’) 42.19+9.81° 24.41+5.50° 19.47+4.52" 18.20+6.80 14.36+3.52°
Springiness 0.92+0.14° 0.94+0.02° 0.95+0.18° 0.95+0.01° 0.95+0.02°
Chewiness 37.16£16.66" 17.97+6.09° 14.93+3.36 13.93+4.50° 10.74+2.83°
Gumminess (g) 39.54+11.33° 19.30+6.80° 15.77+3.55™ 14.58+4.53" 11.27+43.10°

Values are mean+SD.

Means with different superscript letters (a-c) in a row are significantly different at the P<0.05 by Duncan's multiple range test.

C20: 20 times of kneading dough with rice powder 100%.

G20~ G80: kneading dough, which was made with 10% yam, 20% glutinous rice powder, and 70% Goami powder, 20, 40, 60,

and 80 times.

Table 6. Acceptance test results of Ssukgaen Dduk depending on the kneading times of dough with Goami 2 powder containing

10% of yam and 20% glutinous ricepowder

Attributes €20 G20 G40 G60 G80

Appearance 4.67+0.82° 3.50+0.55" 3.33+0.52° 2.83+0.75™ 2.33+0.52°
Texture 4.67+0.52° 3.50+0.55" 3.57+0.84° 3.00+0.63° 2.17+0.75°
Overall acceptability 4.50+0.84" 3.50+0.55% 4.17+0.75" 2.67+0.82° 2.50+1.05°

Values are mean+SD.

Means with different superscript letters (a-c) in a row are significantly different at the P<0.05 by Duncan's multiple range test.

C20: kneading dough made with 100% rice powder 20 times.

G20~ G80: kneading dough, which was made with 10% yam, 20% glutinous rice powder, and 70% Goami powder, 20, 40, 60,

and 80 times.
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Table 7. Attribute difference test results of Ssukgaen Dduk depending on the kneading times of dough with Goami 2 powder containing

10% of yam and 20% glutinous rice powder

C20 G20 G40 G60 G80
Ssuk color 2.50+0.55" 2.17+0.41° 2.50+0.55" 1.67+1.03% 1.50+0.55™
Softness 3.50+1.64" 3.17+0.98" 3.33+0.52° 3.50+0.84% 3.50+0.84°
Chewiness 4.33+1.63° 3.00£0.63" 3.50£1.05% 3.000.63° 2.67+0.52°
Fine grain 4.00+1.55" 3.00+0.63% 3.17+0.41° 3.10+0.63" 2.00+1.17°

Values are mean+SD.

Means with different superscript letters (a-c) in a row are significantly different at the P<0.05 by Duncan's multiple range test.

C20: 20 times of kneading dough with rice powder 100%.

G20~ G80: kneading dough, which was made with 10% yam, 20% glutinous rice powder, and 70% Goami powder, 20, 40, 60,

and 80 times.

Table 8. Sugar mineral contents of Ssukgaen Dduk"

Sugar (%, w/w)

Mineral (mg/kg)

Malto/ oligosaccharide”
(DP2-6)
10 2 0.9 <1

Sucrose  Glucose Fructose

Ca K Mg Na Mn Fe Zn
357 1,745 263 81 17.9 17 12.8

])Ssukgaen Dduk was prepared with the optimal formula (10% yam, 20% glutinous rice powder, and 70% Goami powder).

JDP: degree of polymerization.
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