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Abstract

The purpose of this study was to investigate the effect of dextrinization methods (dry oven and roaster) and the ratio
of dextrinized rice on the quality of Backsulgi during storage. The moisture content significantly increased with
increasing the amount of dextrinized rice regardless of dextrinization methods. As the ratio of dextrinized rice
increased, the L value of the Backsulgi decreased, but the a and b values increased. The a and b values of dry oven
method were higher than those of roaster method due to their thermal denaturalization. However, there were no sig-
nificant pattern's change in sample's colors during storage. In the texture profiles, the hardness, cohesiveness, gum-
miness and chewiness significantly decreased with increasing the amount of dextrinized rice depending on the
dextrinization methods and the ratios. The time constant (1/k) of the Backsulgi with dextrinized rice comparatively
higher than that of control and appeared to be the highest in the Backsulgi formulated by 100% of dextrinized rice.
In the sensory evaluation, Backsulgi with dextrinized rice over 30% after 1day storage showed higher value in over-
all quality and lower value in hardness than control. The addition of 30% dextrinized rice made by roaster showed

the most effective on the quality and retrogradation of Backsulgi.
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Table 1. Formulas for Backsulgi added with dextrinized rice

Content

0% 10% 30% 50% 100%
Nonglutinous rice flour (g) 500 450 350 250 0
Dextrinized rice flour (g) 0 50 150 250 500

Composition

Salt (g) 5 5 s 5 5
Sugar (g) 40 40 40 40 40
Water (g) 75 75 75 75 75
Total (g) 620 620 620 620 620
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(1) Texture profile analysis (TPA)
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Table 2. Measurement conditions of Texture analyzer for TPA

Texture analyzer Condition
Test Type TPA
Target Type % Deformation
Target Value (%) 60
Trigger Load (g) 6
Test Speed (mm/s) 0.5
Probe TA2/100
Fixture TA-SBT
sample height (mm) 25
sample width (mm) 25
sample length (mm) 25
Awe] stz
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0=URAZ F 2R3 B g PR
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Table 3. The moisture content (%) of Backsulgi with
dextrinized rice during storage

Storage Moisture content (%)"
time (day) 0 1 5 3

Making
method

Control ~ 38.76 38.72 39.55 38.65

10% 37.87 38.78 40.25 39.42

Dry oven  30% 39.60 39.91 39.87 40.20
50% 40.19 40.84 40.21 40.12

100% 41.13 41.15 40.51 40.60

10% 37.29 38.57 39.36 37.44

30% 38.86 39.60 40.03 39.73

Roaster 50% 40.39 40.40 40.63 39.97

100% 41.55 40.93 40.15 40.16

DALl values are expressed as means of 3 replicates.
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Table 4. Color values of Backsulgi with dextrinized rice stored Table 5. Instrumental characteristics of Backsulgi with
at 25°C for 2 days dextrinized rice by dry oven
Storage - Making Content Color values Characteristics Content Storage time (day)
time (day) method L a b 1 2 3
Control ~ 87.74* -0.98° 6.34° Control  1680™Y  2993* 3210 3888
10% 86.96" -0.95° 6.31° 10% 1546  2460°  3197°  3423*
Dry oven 30% 87.11% -0.80° 6.70° Hardness 30% 1447 2249° 2998  3197™
50% 87.39% -0.64% 7.24% 50% 1391 2088"  2465™  2856™
0 100%  86.34™ -0.35™ 7.91% 100%  1368™  2039°  2075" 2459
10% 87.94° -0.97° 6.44° Control ~ 0.42° 0.23° 0.14° 0.09°
Roaster 30% 87.80° -0.91° 6.53% 10% 0.38" 0.21° 0.15° 0.06"
50% 87.56° -0.85" 6.88" Cohesiveness  30% 0.39 0.24* 0.15° 0.07°
100% 86.35 -0.78" 7.48" 50% 0.38" 0.23° 0.14° 0.08"
Control ~ 87.43% -0.95° 6.06" 100% 0.38" 0.24" 0.14° 0.09
10% 86.94% -0.92° 6.11° Control 675" 677" 465° 318°
Dry oven 30% 86.79" -0.79° 6.52° 10% 586™ 518" 490° 229°
50% 87.19% -0.63" 7.00" Gumminess 30% 560" 553 481° 241*
1 100%  86.41™ -0.35™ 7.82% 50% 579 588" 588" 263"
10% 87.70° -0.96* 6.20* 100% 525" 466" 370™ 209°
Roaster 30% 87.66" -0.89° 6.30 Control 249" 361° 232¢ 180°
50% 87.29° -0.84% 6.70™ 10% 233" 292 266" 121%
100% 86.09" -0.77" 7.26 Chewiness 30% 224* 332% 296" 141
Control ~ 87.12% -0.92° 5.77° 50% 232° 353" 353" 158
10% 86.80° -0.88° 5.92¢ 100% 263" 259" 222 104"
Dry oven  30% 86.47° -0.76" 6.34° DAl values are expressed as means of 5 replicates.
50% 87.00° -0.63" 6.75
2 100% 86.47° -0.35™ 7.71%
10%  8746°  -0.94° 5.96% o7 AZtErh 3 dry ovene ® REE 343 A2 UL
30%  87.52° -0.87° 6.10% g+ WA 7]¢] Mo roaster® = WA 7] o] A KT} a, byt
Roaster a b bd _
50% 87.01 -0.83 6.51 =A U} FEEE o ®HEay o|AL 343 AS x-]]z
100% 85.82° -0.76" 7.04%

1ALl values are expressed as means of 3 replicates.
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Table 6. Instrumental characteristics of Backsulgi with
dextrinized rice by roaster

Table 7. Comparison of the Avrami exponents, rate constants
and time constants of Backsulgi with dextrinized rice

Storage time (day)

Characteristics Content
0 1 2 3
Control  1680°Y  2993*  3210°  3888°
10% 1875 2980°  3356" 3584
Hardness 30% 1663*  2424° 3045 3192

50% 1743*  2337°  2997°  3025°
100% 1778 2322°  2981° 3075
Control  0.42° 0.23* 0.14* 0.09*
10% 0.34° 0.22*  0.12*  0.08
Cohesiveness 30% 0.44° 0.22*  0.11% 0.07¢
50% 0.44* 0.22*  0.11*  0.08°
100% 0.35° 0.21* 0169  0.08°
Control 675° 677" 465° 318
10% 742° 651* 400* 304°
Gumminess 30% 729* 529 333% 240°
50% 768" 515%4 303 250°
100% 624* 483%  432% 278
Control 249° 361° 232° 180°
10% 297° 379* 234* 157°
Chewiness 30% 324* 265" 189* 120°
50% 433* 309* 196* 150°
100% 332 290* 302° 167°

DAIl values are expressed as means of 5 replicates.
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method exponent (n)  (days™) (k) (days™) (1/k)
Control 0.93" 0.147 6.82
10% 0.73 0.102 9.82
(E?rll 30% 0.79 0.089 10.29
50% 0.71 0.069 14.47
100% 0.42 0.066 15.24
10% 0.43 0.125 7.99
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YAll values are expressed as means of 3 replicates.
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Table 8. Sensory characteristics of Backsulgi with different ratio of dextrinized rice by dry oven

Storage time

Sensory characteristics

Content
(day) overall quality appearance taste/ flavor texture hardness chewiness
Control 6.00"" 6.54° 5.70° 6.25° 5.75° 6.33°
10% 5.37° 5.87% 5.33° 5.33% 5.95° 6.04°
0 30% 5.33° 5.62% 5.22¢ 5.10% 5.95° 6.12°
50% 5.08° 4.83™ 4.75° 5.00% 4.20° 4.70°
100% 3.83° 416" 3.62° 4.20™ 3.66° 3.75"
Control 3.80° 4.56" 4.20° 6.72° 6.72° 3.56°
10% 3.56" 4.68" 3.88° 6.92° 6.92° 3.76°
1 30% 5.20° 4.98° 5.02° 4.87° 6.55° 4.86"
50% 5.72° 5.32¢ 4.92° 4.40° 4.40° 4.76*
100% 4.92° 4.92° 4.44° 4.40° 4.44 4.04°
Control 3.48° 5.08° 4.20° 3.60° 7.04° 2.88°
10% 3.20° 5.04% 4.08* 3.36° 7.28° 2.64°
2 30% 4.55% 5.17% 4.00° 3.56° 7.30° 3.88°
50% 3.72% 4.12% 3.80° 3.00° 5.24° 3.32°
100% 6.68" 3.84% 3.76° 3.20° 5.80° 3.00°

DAl values are means of duplicated tests.

dry oven®] 15249} roaster®] 15.989] 7S Hol tx-o
Hal] 20 o] =3t7F A A AT Avrami g 2ol €&
AZPEE 2 long term®] A A =3EEE O 5T
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Wioll WE /gt AlIVETe] Afole 2] F3UTh
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543 W e aPeel Axe 94718 29
R e AR BAAE AAE ASHE Table 8, 9
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Table 9. Sensory characteristics of Backsulgi with different ratio of dextrinized rice by roaster

Storage time

Sensory characteristics

Content
(day) overall quality appearance taste/flavor texture hardness chewiness
Control 6.00°" 6.54* 5.70* 6.25% 5.75% 6.33*
10% 5.81* 5.57° 5.76* 5.95% 5.43* 6.05*
0 30% 5.23° 6.00° 5.71° 5.00% 5.38* 5.81*
50% 6.29* 6.38" 6.05* 6.14° 5.24% 5.76*
100% 5.38° 6.48° 5.62° 6.24% 4.86" 6.14*
Control 3.80° 4.56* 4.20° 6.72% 6.72% 3.56*
10% 5.33% 6.47° 5.19% 5.33° 5.20% 5.05%
1 30% 4.48* 6.05° 5.29% 4.14% 5.33% 4.10*
50% 5.19° 6.57° 5.57% 4.67° 5.95% 448
100% 5.43° 6.47° 5.29% 5.00° 4.86° 5.05%
Control 3.48* 5.08* 4.20° 3.60° 7.04° 2.88*
10% 3.95° 5.14* 4.62° 3.47% 6.76" 3.81*
2 30% 3.10° 5.52% 4.00* 2.76* 6.14* 3.05*
50% 3.48* 5.14* 3.76* 3.10° 6.43* 3.00*
100% 3.76* 5.91* 4.33* 3.76* 6.43* 3.38°

YAll values are means of duplicated tests.
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