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Abstract

Garaedduk made with various levels of buckwheat flour (0, 15, 30, and 45%) for rice flour was prepared using

retrogradation-retardation technology and their physical and sensory properties were investigated. The moisture content of
garaedduk decreased and the color differences increased as the ratio of buckwheat flour to rice flour increased. During
storage at 4°C, the hardness values of garaedduk made with 15 and 30% buckwheat flour were maintained for up to three
days. Immediately after manufacture, garaedduk made with higher levels of buckwheat flour had reduced overall
acceptability. However, there was no significant difference in the overall acceptability of garaedduk made with 0 and 15%
of buckwheat flour after storage. Therefore, buckwheat flour can replace rice flour with retrogradation-retardation
technology to inhibit the starch retrogradation of garaedduk, which maintained its overall quality at a buckwheat flour level

of 15%.
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Table 1. Hardness of garaedduk prepared with various levels of
buckwheat flour under conventional method for 3 days at 4°C

Buckwheat flour Storage days
(%) 0 1 3
0 3197.15+£933.18¢  33715.50£190520 N.I.V
Hardness 15 3849.25+641.20° N.L N.I
(g 30 4641.11+858.12° N.L N.I
45 6336.76+459.66° N.L N.I

YN.L.= not indicated.
*IMeans with different letters within a column are significantly
different from each other (p>0.05).
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Fig. 1. Hardness of garaedduk prepared with various levels of
buckwheat flour under retrogradation-retardation technology
for 3 days at 4°C. “PDifferent capital letters on the bars indicate a
significant difference among various levels of buckwheat flour
(p<0.05). *“Different small letters on the bars indicate a significant
difference among storage days (p<0.05).
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Table 2. Moisture contents of garaedduk prepared with various
levels of buckwheat flour under retrogradation-retardation
technology

Buckwheat flour (%) Moisture content (%)
0 50.74+1.31%
15 48.34+0.69°
30 45.35+£1.90¢
45 43.67+0.78°

*dMeans with different letters within a column are significantly
different from each other (p>0.05).

Table 3. Color values of garaedduk prepared with various levels
of buckwheat flour under retrogradation-retardation technology

Hunter’s Buckwheat flour (%)
color value 0 15 30 45
L 66.96+0.94* 58.14+0.69" 56.30+0.96° 54.77+1.75°
a -1.01£0.05°  1.71£0.70°  2.30+0.12°  2.54+0.14°
b 3.62+4020°  6.46+0.38°  7.10£0.30°  7.14+0.39°
AE 0.00 9.66 11.69 13.18

*"Means with different letters within a column are significantly
different from each other (p>0.05).

A o] Z7152 48, 45, 44%E 78 THp<0.05). o] 3k
A= iy Azl ARR 7R SAARS St R
hgol 23%3aL, M 82 AXANES st O] 10%
2 zpol7h A7) WS 7;02 B3It Joung(27) QFSHA
71578 AgkE flsl el 7S A7RRE ATelM Be] Vs
X Hﬂé—iﬂgl TEIF 38%elA B 7HE H7Eol
7S ')F'tv“ ol 35%7HA AaFal skl Egk Hyun
T8 38%3A @iﬂt&u FEEF] BTt 2 37T
oJ8) 35%7HA1 ﬂi?;;% Histe] &2 —J@?—'ﬁrg} AR A
BT} oje} o] H Az Al A thil = A7l 40}1
T Yo sl st E—*JJ%Q} Her Fho] 9%

Aoz o=t

H

n°1'

N{Nk&

Wy B A FS geEld rHEe AeE MR S
Aol g B oA slege] o2 Zbz) Table 3 ¥
Fig. 29} 2t} Wjd 24 PariFel &bt Axst Wy 7t
Py HrLye HY B2 didZo] 0%ollA 15, 30, 45%% F
TVEEE 66.969014, 58.14, 5630, 54772 o)A DAATFS
UERATHp<0.05). o]AL BE|Q27), FQ29), -1 (30) 55 A
719l 7kt AFollA RAE HrlEre] S/1EE el W)
7t Zastdchs Adkel fARE Aot A=) W A
= He E“‘ Aol 0%ANA 45%= 7SS F914
o8 7k 4 (p<0 05)y2 YeRo] W B2 gixo] <]gt
FEFE LA IS ¢ F AN MAHAB)E WY EY A F
0%%1 ol B3| uﬂ%l 2 15% 71"-e 9.66, WY B
30% 7FI9E 1169, W2 &2 45% 7Y 13182 wlY £
Ago] Z7Vd45E Aart F7kelAnh AAE TS AEHO]
1.5-3.0018 243 0], 3.0-6.00]H HA3 =], 6.0-12.00]H
3] #AT Zfo], 12.001d0|H thE AlFe] Moz Frigich
GD. mEA WE B 15 30% T "] Ale oizret
3] AAF ol BY, HE B 45% 33k ALole ol
27t T2 ASe Aoz E7Y F de FEOE YEHTH




463

Fig. 2. Appearance of garaedduk prepared with various levels of buckwheat flour under retrogradation-retardation technology.
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Fig. 3. Chewiness (A) and adhesiveness (B) of garaedduk prepared
with various levels of buckwheat flour under retrogradation-
retardation technology for 3 days at 4°C. *PDifferent capital
letters on the bars indicate a significant difference among various
levels of buckwheat flour (p<0.05). “*Different small letters on the
bars indicate a significant difference among storage days (p<0.05).
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Table 4. Sensory evaluation of garaedduk prepared with various levels of buckwheat flour under retrogradation-retardation technology
for 3 days at 4°C
Storage Buckwheat flour Sensory attribute
(day) (%) Color Taste Chewiness Adhesiveness  Overall acceptability
0 6.18+1.06° 5.62+1.02° 5.82+0.90° 5.44+1.08* 5.74+0.86
0 15 5.07+0.83° 4.794+0.70° 5.0040.68" 4.79+0.89° 5.00+0.56"
30 3.60+0.99° 3.73+1.39° 3.73£0.96° 4.47+0.99° 3.53+1.19°
45 3.33+0.82° 3.00+1.07 2.73£1.03¢ 2.67+0.98° 2.67+0.62°
0 6.00+1.00° 5.12+1.45° 5.50+£1.66 4.59+1.50° 5.35+1.22°
3 15 5.00+0.79* 4.82+0.73° 5.00+0.87° 4.88+0.93" 4.65+1.06°
30 3.76+0.97° 4.120.99° 3.65+1.27° 4.06+1.30° 3.76+1.15°
45 2.12+0.70° 2.94+1.25¢ 2.71+1.40° 2.41+1.12¢ 2.82+1.38°

*Means with the same letter within a column are not significantly different from each other (p>0.05).
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