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Abstract

Retrogradation-retardation technology was utilized to prepare Garaedduk with different levels of barley flour for rice
flour (0, 15, 30, and 45% by weight). Their physicochemical and sensory characteristics were evaluated before and
after storage for 3 days at 4°C. The moisture contents of Garaedduk were reduced by increasing the ratios of barley
flour while the color differences became distinct. After the storage, the Garaedduk with 15% of barley flour exhib-
ited similar hardness in control without barley flour. The sensory evaluation showed that the overall acceptability of
Garaedduk decreased with increasing levels of barley flour. However, there was no significant difference in the
overall acceptability of Garaedduk with 0 and 15% of barley flour. The sensory attributes of freshly made Garaed-
duk were highly correlated with moisture (positive) and hardness (negative). After storage, the sensory attributes of
Garaedduk showed positive correlation with adhesiveness. Therefore, rice flour can be replaced with barley flour up
to 15% under the condition of retrogradation-retardation technology in order to produce Garaedduk without signif-

icant quality loss.
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Table 1. Effect of barley flour on the moisture contents, color
values, and texture characteristics of Garaedduk prepared by
retrogation-retardation technology during storage (3 days, 4°C).

Storage (da
Characteristics Barleoy flour ge (day)
(%) 0 3
0 51.56+0.56™ 50.36+0.25™
Moisture 15 50.20+0.48 *8 50.5140.02%
contents (%) 30 46.61+0.19°* 46.37+0.47%
45 42.89+0.53% 42.53+0.13%
Hunter’s color
value
0 66.96+0.94* 65.64+0.24%®
L 15 65.29+0.25% 63.13+0.48®
30 63.80+0.59* 63.8620.45"
45 63.59+0.75% 63.38+0.83"A
0 -1.01£0.05% -0.99+0.05%
15 0.18+0.04°® 0.62+0.03%4
a 30 0.86+0.27* 1.12+0.02%
45 1.224+0.21* 1.46+0.13**
0 3.62+£0.20% 2.44+0.10%
b 15 7.69+0.08%4 7.51+0.06
30 10.34+0.48"* 10.5240.14%
45 11.47+0.54* 11.28+0.21*
0 0.00 0.00
15 4.56 6.30
AE 30 7.66 8.82
45 8.83 9.76
Texture
0 26414611 5499+1761%
Hard 15 20774399 47763445
ardness (g) 30 36054220 8644+537%
45 4873+731° N.ID
0 1650+453° 2256+165"
Chewi 15 123243024 23131656
ewiness (&) 3 194386 2780422
45 2374+402° N.L
0 -1858+328° -624+195%
Adhes: 15 -2077+466%" 21954728
estveness 30 25314219 4656871
45 -1625+1161° NI

Y N.L. = not indicated

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

ABMeans with the same letter within a row are not significantly different
from each other (p > 0.05).
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Table 2. Effect of barley flour on the sensory attributes of Garaedduk prepared by retrogation-retardation technology during storage

(3 days, 4°C).

Sensory attribute
Storage Barley flour
(day) (%) Color Taste Chewiness Adhesiveness Overa!l.
acceptability
0 6.23+£1.20° 5.35+1.32% 5.76+1.48" 5.41+£1.23" 5.65+1.27°
15 5.33+1.03° 5.39+0.92° 5.67+0.91° 5.39+0.98° 5.61+0.85"
0 30 439+1.19° 4.11+1.32° 4.44+0.92° 4.17+1.10° 4.11+0.90°
45 3.65+1.17° 3.94+1.20° 423+1.25° 4.47+1.62° 3.70+1.10°
0 6.00£0.97° 4.94+1.59° 5.28+1.93° 4.44+1.58" 5.17+1.42°
15 4.94+0.72° 5.11%1.08" 5.05+1.05° 4.50£1.58° 5.17+0.98"
3 30 3.61+1.24° 2.94+1.30° 2.39+1.04° 2.78+1.35° 2.33+1.08°
45 2.88+1.11¢ 2.35£1.37° 1.65+0.78" 2.35£1.45 1.76+0.83°

*dMeans with the same letter within a column are not significantly different from each other (p > 0.05).
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Table 3. Correlation coefficients between moisture, color, texture characteristics, and sensory evaluation of Garaedduk prepared with
various levels of barley flour under retrogradation-retardation technology.

Color Texture
Sensory attributes Moisture - -
L a b Hardness Chewiness  Adhesiveness
Color 0.636** 0.619%* -0.665%* -0.695** -0.463** -0.169 -0.238
Taste 0.384 0.395* -0.417%* -0.450%** -0.402%* -0.273 0.223
Chewiness 0.451 0.476** -0.501%* -0.476** -0.382%* -0.283 0.020
Adhesiveness 0.035 0.309 -0.236 -0.217 -0.216 -0.215 -0.007
Overall acceptability 0.619%** 0.309 -0.236 -0.217 -0.482%* -0.292 -0.034

*Significant at p <0.05, **Significant at p <0.01.

Table 4. Correlation coefficients between moisture, color, texture characteristics, and sensory evaluation of Garaedduk prepared with
various levels of barley flour under retrogradation-retardation technology after storage for 3 days at 4°C.

. . Color Texture
Sensory attributes Moisture - -
L a b Hardness Chewiness Adhesiveness
Color 0.573 0.152 -0.586** -0.603** 0.163 -0.165 0.569%*
Taste 0.737** 0.012 -0.507* -0.575%* 0.268 -0.127 0.480%*
Chewiness 0.827** 0.116 -0.680** -0.751%* -0.446** -0.383* 0.609**
Adhesiveness 0.057 -0.004 -0.387 -0.421* -0.118 -0.137 0.421*
Overall acceptability 0.870%* 0.143 -0.662%* -0.741%* -0.442%* -0.278 0.603**
*Significant at p < 0.05, **Significant at p <0.01
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