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Abstract

The objectives of this study were to investigate the soaking properties of the high-dietary fiber rice

‘Goami 2’ and to develop Korean white Gruel prepared with Goami 2. With increasing soaking time at
room temperature (20 C), the water absorbing character of Goami 2 and Ilpum significantly increased
during the first hour of soaking time, after which it remained constant. On the contrary, the hardness of
Goami 2 and Ilpum significantly decreased with increasing soaking time until one hour, after which it
remained constant. The properties of Korean white gruel were evaluated using two varieties of rice
(Goami 2, Ilpum) and three blending times (10, 20 and 30 seconds respectively). The rice flour of Goami
2 for Korean white gruel showed a greater number of small particles (<20 pm) than that of Ilpum.
Hunter a’ and b’ values of Korean white gruel prepared with Goami 2 were higher than that of Korean
white gruel prepared with Ilpum. The consistency values on Bostwick consistometer of Korean white
gruel prepared with Goami 2 were higher than those of Korean white gruel prepared with Ilpum. The
texture of Korean white gruel was examined using a back extrusion rig. All of the rheological parameters
of Korean white gruel prepared with Goami 2 were decreased with increasing blending time, while in
Ilpum they were increased. In the sensory evaluation results, the overall acceptability of Korean white
gruel prepared with Goami 2 blended for 20sec showed the highest sensory scores and desirability.
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Table 1. Operating condition of texture analyzer for
hardness on rice with different soaking time

Parameter Condition
Test Rupture
Force threshold 200 g
Speed 5.0 mm/s
Pre test speed 1.7 mm/s
Post test speed 9.0 mmy/s
Strain 50%




olAd

22 ZFsgt. Aoin] 259 AEHE nhy At
(10 %, 20 %, 30 ) & o}ua;q o} 2 Amou m}%

23t mhfste Az FL 22 GIO, IlOEE,
20 27+ vyt A ZEF =& 44 G20, 022, 30

Z7F vk sle) Az H2 G30, 13022 Fr)skdTh

opaf 3t A3 Fol 900 mLe] E& o Hrhste] 2|

N2 &7(AA 22 cm, =o] 11 cm)d] 7} A X
(Magic chef, 3&u3, )& o] &3ty 7tLsArt
A B2 3 &3 7t 8 A7l B2 17 £ 7HE
@ ¥ £F 28 9T 8% A5 8T

3) kg Aol A Zx

Bd9E 10 &, 20 %, 30 27+ w3 2E& =44
Z7|(FreeZone Plus 12 Liter Freeze Dry
System, Labconco., U.S.A)o A 72 A7t B2 AXRAA
o 52 Dxd AR YAREZE YEEA]
(Mastersizer 2000, Malvern Instruments Ltd, UK)Z o] &
ato] 2AlEI

Cascade

1) AFe) =H2A
(1) 9%9) 4= 27
o) AEE AZ 30 B F S 10 g2 A

/\_‘,‘Elﬂ (CM-3500d, Minolta, Japan)E ©]&3te] 33 wh&
23893 I BHFEE Hunter Lab scaled] 93 Wx
L), A =@, FA=OFZ Jepigdeh 2& 99
9] Lgke 9599, agh2 -0.13, bgte -0.260] AT}

consistometer(Bostwick,

USA)l B 330 %, 1 2 F 8F0] Taiz A
mE 23RS L2 $AS 98 50Ty Fe

Table 2. Operating condition of texture analyzer for
texture on Korean white Gruel

Parameter Condition
Test Back extrusion
Force threshold 200 g
Speed 2.0 mmy/s
Pre test speed 10.0 mmys
Post test speed 2.0 mmy/s
Distance 30.0 mm
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Table 3. Water absorbing characteristics of Goami 2 and
Ilpum soaked for 0.5, 1, 2, 3, 6, 24hr at 20T

N Variety
Soaking time - 2 Tipum t value
0.5hr 32.09+1.61 15.96+0.31 -17.08™
1hr 46.88+2.72 17.76£0.06 -18.55”
2hr 48.31+0.34 18.00+0.13 -145.00""
3hr 50.4249.97 18.210.19 559
6hr 48.13+0.44 18.02:0.36 97.97™
12hr 48.92+1.37 17.86+0.30 3847
24hr 48.98+2.20 18.78+0.05 23.73"
T significant at p<0.05, 7 p<0.01, ™ p<0.001
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Fig. 1. Hardness of Goami 2 and Ilpum soaked
for 0, 05, 1, 2, 3, 6, 12, 24 hr at 20 T by
texture analyzer
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Particle size (um) Blending time g A7 45RE EHE HAY.
10 sec 20 sec 30 sec
Goami 2
<20 20.22 31.94 41.94 4. El=90] XM
20-150 26.73 30.89 34.38 Bostwick consistometer = o] gl A= AxAHL
- um150-1000 52.73 37.17 23.68 248 AINTable 6), 30 2 T A} 0% & =
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Table 6. Consistency of Korean white gruel by Bostwick
Table S. Hunter’s color value of Korean white gruel consistometer (cm)
Sample Colors” Sample Consistency”
L-value a-value b-value 30 sec 60 sec
Goami 2 Goami 2

G10 71.59+1.10™ -1.62+0.18"  5.85+0.98" G10 5.0:0.5" 5.740.4

G20 70.54+0.99" -1.62+0.05"  5.84+091° G20 6.6+0.2° 7.4402°

G30 7137£027° -1.84:0.12° 4.531043° G30 7.4%0.1° 8.420.1°
[lpum Tlpum

110 71.1320.72°  -2.06+0.05°  1.62+0.31° 110 8.0+0.5° 8.8+0.6°

120 70.25+0.50° -2.01+0.07"  1.31+0.30% 120 8.8+0.2° 9.9+0.2"

130 67.70£0.42"° -1.68+0.07° 0.41+0.23° 130 8.8+0.3° 9.6+0.3"
Cultivar effect e okex wkk Cultivar effect whE wEK
Blending time effect *x N.S. i Blending time effect Tk HHK
Interaction” wx i N.S. Interaction” ** o

F value 11.42" 10.83" 4846 F value 64.65 65.86

All mean values are triplicate determinations.

" Mean + standard deviation

? Different superscripts within the same column are significantly
different by Duncan’s multiple range test at p<0.05

¥ Interaction between cultivar and blending time

N.S. : Not significant,

" significant at p<0.05,

. p<0.01, ™ p<0.001
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All mean values are triplicate determinations.

Y Mean + standard deviation

? Different superscripts within the same column are significantly
different by Duncan’s multiple range test at p<0.05

* Interaction between cultivar and blending time

N.S. : Not significant,

*

: significant at p<0.05, ~: p<0.01, p<0.001
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Fig. 3. Force-time curve of Korean white gruel obtained by

Back Extrusion Test
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Table 7. Rheological properties of Korean white gruel by
Back Extrusion Test

Rheological properties”

Sample Consistency (g -s)  Viscosity (g * s)
Goami 2
G10 1185.30+86.61™  -708.96134.36"
G20 1577.60+89.53° -958.68+24.02°
G30 2348.30+76.31° -1510.40435.12*
Ilpum
110 2090.604331.52°  -1343.54+253.47"
120 1679.00+80.41° -1026.51£57.94°
130 1283.10+89.24° -733.80+47.82°
Cultivar effect N.S. N.S.
Blending time effect i **
Interaction” Hk Fhk
F value 84.58 86.16

All mean values are (riplicate determinations.

" Mean + standard deviation

? Different superscripts within the same column are significantly
different by Duncan’s multiple range test at p<0.05

¥ Interaction between cultivar and blending time

N.S. : Not significant,

E significant at p<0.05,

” p<0.01, " p<0.001
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Table 8. Sensory characteristics of Korean white gruel

Sensory characteristics”

Sample Whiteness Viscosity Coarseness Gelatinization Overall Acceptability
Goami 2
G10 5.5:2.3" 12.0+0.9" 102+2.7° 5.942.6° 7.042.5°
G20 8.5:2.4° 84+1.9° 8.3+1.9° 10.0+2.3" 10.9+2.4*
G30 7.6+35° 4.6:2.4° 49:22° 8.323.0° 74433°
Ilpum
110 10.8+1.9° 9.8+2.4" 11.741.0° 93427 10.312.6
120 9.82.5 7.1:2.6° 9.0+2.2° 10.6+1.8° 10.5:2.0®
130 11.0£1.9° 40+1.7° 8.1%3.1° 10.2:2.3° 9.1+2.1°
Cultlvar effect *kk *kk *kk Khk s
Blending time effect N.S. e ek Fhk i
Interaction” Hok N.S. * ok ook
F value 2188 6634 29.67 14.43" 13.027

All mean values are triplicate determinations.

Y Mean + standard deviation

? Different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05
? Interaction between cultivar and blending time

N.S. : Not significant, " significant at p<0.05, ™ p<0.01, o p<0.001

Table 9. Pearson’s correlation coefficients between sensory characteristics of Korean white gruel
Sensory evaluation

Characteristics Whiteness Viscosity Coarseness Gelatinization  Overall Acceptability
Whiteness 1.000
Sensory Viscosity -0.470 1.000**
- Coarseness 0.685 -0.961 1.000
Evaluation Ge1ainization 0.849" -0.570 0.712 1.000
Qverall Acceptability 0.694 0031 0.231 03832 1.000

! Significant at p<0.05, : p<0.01
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