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Abstract

This study was investigated quality properties of Sulgi with different mixed ratio of brown rice flour (BRF) and germinated brown rice
flour (GBRF) by rheometer and sensory evaluation, Moisture contents of Sulgs with different mixed ratio of BRF and GBRF were 44.3~46.0%.
In textural properties of Sulgi by rheometer, the higher BRF mixed level, hardness of those were higher. The higher GBRF mixed level,
springiness, cohesiveness and gumminess of those were higher. In sensory evaluation properties of Sulgi, the higher BRF mixed level, flavor,
firmness and graininess of those were higher. The higher GBRF mixed level, surface color, off-flavor, adhesiveness and cohesiveness of those
were higher. Correlation between textural properties and sensory evaluation properties, hardness and firmness, graininess, cohesiveness and
moistness, gumminess and surface color, gumminess and off-flavor, were correlated positively(p<0.01). Hardness and surface color, hardness

and cohesiveness, hardness and overall quality, springiness and firmness, springiness and graininess were correlated negatively (p(0.01).
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A5 o] A= AAA(Spectrophotometer CM-3500d, Konica
minolta sensing inc, Japan)Z ©]-&3}4] Hunter A|AS WE
(lightness) ZME(redness)™ 3% (yellowness)S 2z} Al 8w}
o 33 "HE =Asgt). ol EFEW I (standard plate)Q] L,
a, b value™ 247} 96.19, 0.19, 1.93] 1tk
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A719] g2zl EAL g2 WEHRheometer, Sun Rheometer
compac-100, Sun Sci, Co., Japan)Z A}&3}e] type; two bite
mastication test, adaptor; No 2, critical diameter; 20 mm, load
cell; 10.00 kg, deformation; 50%, sample size; 20 mmXx20
mmX20 mm, table speed; 50,00 mm/min, chart speed; 85.00
mm/sec?] 2702 7+ AJgZ 103] whEate] ZA3lch Al
8E 28] ¥vHEste] 2w Yehts A A2 mastication
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, QriekEe ®EHol A(surface color), T3 Al (flavor),
o|# (off-flavor), 7d%=(firmness), 71Z1%%=(graininess), F-2HA
(adhesiveness), $-%]4d(cohesiveness), ZZ3Hmoistness), |
Al #A(overall quality)o]$IT},
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A AI= SPSS 17.0(statistical package for social science,
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Table 1, Proximate compositions of brown rice and germinated

brown rice flour (%)
Moisture Protein Ash
Samples
Content Content Content
BR 125%1.2 7.94+0.05 1.2310.01
GBR 11,509 8.03+0.07 1.25+0.02

All data represents Mean®S.D.
BR; brown rice, GBR; germinated brown rice
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Table 2. Hunter L, a, b values of brown rice flour and
germinated brown rice flour

Color values

Samples
P L a b
BR 86.19+0,51* 0.98+0.02 10434022
GBR 84.53+0.07 1054003 10.40+0.05

All data represents Mean®S.D.

BR; brown rice, GBR; germinated brown rice

L: Lightness(White:+100~blackL0)

a: Redness(red:+100~green:-80)

b: Yellowness(yellow:+70~black:-70)

*:Significantly different by t-test between brown rice and germinated
brown rice
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Table 3. Pasting properties of brown rice flour and germinated brown
rice flour by RVA

Viscosity (cP)

Peak Pasting

Samples Peak Trough Breakdown Cold  Setback fime Temp
P T P-T, C C-T o
(P) (T) (P=T) (C) (C-T) (min) )
36613 18213 1840.0 38807 20083 6.0 70.4
BR + + + + + + +
120.5 08.5 52.8 102.4 59.2 0.0 0.6
606.3 108.0 4983 3237 2157 4.6 72.6
GBR + + + + + + +
1409 139 127.0 39.3 254 0.1 1.4

All data represents Mean®S.D,
BR; brown rice, GBR; germinated brown rice
*Significantly different by t-test between brown rice and germinated brown rice
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Table 4, Moisture contents of Su/gi with different mixed ratio of

brown rice flour and germinated brown rice flour (%)
BRF:GBRF
0:100 2575 50:50 75:25 100:0
Moisture 5 b 5 _ b "
46.0+03"  457H04° 454405  454405° 443402

contents

All data represents Mean*S.D.

BRF; brown rice flour, GBRF; germinated brown rice flour

“ " Different letters indicate significant difference by ANOVA and Duncan's
multiple range test, p<0.05
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Table 5, Texture properties of Sulgi with different mixed ratio of brown rice flour and germinated brown rice flour stored at room temperature

Texture Storage BRF:GBRF
Properties Time(day) 0:100 25:75 5050 75:05 100:0

Hardess 0 0.210,04" 0.2240,02" 0.2310,04™ 0.24+0,03™* 0.2540.03
) 1 0.28+0.05" 0.32%0,05" 0.39+0,04™ 0.4240,05" 0.4510,06™
(Dynefent) 2 0.3610,02* 0.45+0.06™ 0.5140,06 0.53+0,07° 0.58+0.03%
0 0.24%0.07 0.23%0.09 0.24%0.07 0.24+0,07" 0.23+0,06"

Springiness 1 0.24%0.06" 0224003 0.17+0.09" 0.19+0,03"™ 0.15£0,07*
2 0.2140.05 0.2240,09” 0.20+0.05” 0.18+0.04™* 0.14+0.06

0 0.33+0.17 0.30+0.18 0.380.16™ 0.27+0.07"" 0.29+0.07°
Cohesiveness 1 0.38+0.17" 0.3410.14™ 0.3140,15™" 0341014 0.2120,19"®
2 0.340,08" 0.23+0,17" 0.2140,09* 0.2240.10 0.1340.07*

0 0.18+0,09° 0.15+0.05™ 0.15+0,03" 0.1120,04" 0.10+0.04*

Gumminess 1 0.17+0.03 0.1310,06™ 0.1240,06™ 0.1140,06" 0.130,08"
2 0.16+0,03" 0.1240.05" 0.110,04" 0.1240.04™ 0.10+0.06"

All data represents Mean=£S.D.

BRF; brown rice flour, GBRF; germinated brown rice flour

a, b, ¢, d)

A B, O

S 2 F 22 83 A A 297 A 5%(2013)

Different letters in the same row indicate significant difference by ANOVA and Duncan's multiple range test, p¢0.05
Different letters in the same column indicate significant difference by ANOVA and Duncan's multiple range test, p{0.05
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Table 6, Sensory evaluation properties of Sulg/ with different mixed ratio of brown rice flour and germinated brown rice flour stored at
room temperature

Texture Storage BRF:GBRF

Properties Time(day) 0:100 25:75 50:50 75:25 100:0
Surface 0 9.08+0.99" 7.38+1.55¢ 531116 4824127 6.08+155
1 8.84+1.02° 7.9241.23° 5.69%1.90° 4.38+0.89" ),96i1,69
color 2 85341 01° 71241 09" 5 47+1.98" 6,531 54 6621 80
0 4.28+1 43* 7.93+1.44™ 10.42+2.46 8.58+2,08"" 9.86:+2.46°
Flavor 1 58511 48™ 370+1.17* 5.86:+1.94™ 8.06+1.90% 8.802.56°
2 5.19+1 46" 3.7012.60™ 7.16+2.02"* 6.09+2 40" 8.87+2.82°
0 9.6121,00* 6.32+2.10™ 3.50+1.55% 4.27+1 23" 321+1.18"
Off-flavor 1 9.26+1,08 10.43+2.13% 6.95+1.96™ 4.94+1 07 4.4240.95"
2 10,77+1.33% 11.92+1 83" 5774174 6.35+1.74™ 4.27+0.93
0 6.87+0.85A 6.89+0.90" 6.36+0.97* 6.54+0.89" 6.6310.80*
Firmness 1 8,020,768 7.89+1.09" 7.94+0 86° 7.99+0.64" 7.96+0.83"
2 8.19+0.95" 853092 9.21+0.99™° 9.24+0,89™° 972407
0 7.09+0.96" 768095 7.96+0.92™ 8.07+0.76™ 8.17+0.69™
Graininess 1 9.33+1.00° 9.49+0.95" 9.09+0.79" 9.1840.84” 9.6410.94B
2 10.6410.77° 10,55+0.91° 9.32+0 85" 9.60+0.92"" 10,16+0.78™"
0 7.17+2.01*" 7.06%1.64 6.61+1 28" 6.3612.03 6.25+1,50"
Adhesiveness 1 7.8511.63% 6.96+1 63™ 6.38+1.80"" 6.01+1 67" 53341 42"
2 5.80+1,62" 5.41+1.89" 454+0,85™ 4,851,267 4,32:+1,05"
0 8.66+0.85" 7.14+1 43" 6.76+1.20° 6.85+139" 6.85+1.18"
Cohesiveness 1 7.49+1.66™ 7.63+1.45™ 6.79+1.75" 6.12+1.68" 5.9241.30°
2 5.45+1 59" 5.57+1 84" 5.74+1.36 5.58+1.78 5.81+1.20
0 8.15+1.03" 8.09+0.99° 8.3140.84" 7.91+1 37 7.59+1.15"
Moistness 1 6.77+091* 7.1140.79" 6.45+0 97" 6.91+1.34° 6.25+1.20"
2 6.06+0.93" 5.59+0.89" 5.65+1.18" 5.53+1.04" 5.38+0.99"
Overall 0 55540.77" 9554114 111141347 7.78+117" 7.88+133"
. 1 5.78+0.98™ 4.1240.79" 7354127 7554122 6.89+0.78°
quality 2 3834100 44140 86 74041 47 6.18+1 20" 733+1.15°

All data represents Mean®S.D.

BRF; brown rice flour, GBRF; germinated brown rice flour
a, b, 0

Different letters in the same row indicate significant difference by ANOVA and Duncan's multiple range test, p¢0.05

A B9 Different letters in the same column indicate significant difference by ANOVA and Duncan's multiple range test, p<0.05
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Table 7. Correlation between sensory and textural properties of Sulgi with different mixed ratio of brown rice flour and germinated brown
rice flour stored at room temperature

Textural properties Sensory properties
L Cohesive— . Surface— . o Adhesive— Cohesive— .
Hardness Springiness Gumminess Flavor Off—flavor Firmness Graininess Moistness
ness color ness ness
— . 8
¢ Springiness -0.389
=1
=N
g Cohesiveness i-0.306 0.358
3
2 | Gumminess -0.232 0.384 0.477
Suface 167 0156 0157 0292
color : : : :
Flavor ~ -0020  -0.045 00490 0111 0399
Offflavor  -0.022 0,092 0.13 02407 05017 -0.664
o
o) w w w . . .
@ Firmness :0.679 -0.293 -0.265 -0.202 0.009 -0.186 0.170
=)
= Gmininess 0559  -0222° 0174  -0182 0073 -0202 0278 0464
3
is}
(%;A Adhesiveness -0.460°  0.159 02317 0.149 0172 -0159 0142  -0286 -0.300"
Cohesiveness 0416 0,154 0.177 0.129 0216 0132 0062 0239 -0331" 0339
Moistness 0583 0.203 0238 0186 0057 0150 0137  -0537 0554 0350 0417
Overall 509" 0,05 0.045 0.0 0386 0553 -0632° -0305 -0357  -0018 0012 0328"
quality -0.209 052 045 017 -0.3 553 -0.63 -0.305  -0.357 -0.01 01 32
T p(0.05, " p(0.01, " p(0.001
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