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Abstract

The effects of the addition of germinated whole soy flour on dough and noodle characteristics were
investigated in this study. The soybeans were germinated for 12 hours at 20°C and ground to 60 mesh. With
increasing soybean flour addition up to 16%, the RVA viscograph and mixograph properties were significantly
decreased both with and without the addition of 3% salt(p<0.05). The width and length extensibility were
increased with increasing whole soy flour addition up to 8%, after which they decreased. The addition of the
whole soy flour turned the color of the wet and cooked noodle a little darkish and greenish yellow. The
hardness and gumminess of wet noodle increased with increasing whole soy flour amount, while those of
cooked noodle gradually decreased. Sensory evaluation showed that addition of the whole soy flour
significantly increased the savory flavor and yellowish color of cooked noodle.
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(volume expansion ratio)
(Hyun YH & 2001).

Cooked noodle(g)-Wet noodle(g) “
Wet noodle(g)
Cooked noodle(mL)

Volume expansion ratio(%) = Wet noodle(mL) x100

Water absorption ratio(%)=

2|9 g AdLog Wzgl th2 spectrophotometer
(Smart Plus SP-1900PC, Korea)E A}-23to] 675 nmol| A
EBEE 2439 Hlee KHS Kim HS 1981).

M xa|Ho| Meo} texture A

AT gl H e M2 Color Difference meter(JX777,
Juki, Japan)E Al-&8te] EHML Hunter 3t L, a, b
2 S43Arh ojnf ARES BEEENS L 9850, a:
0.07, b: -0.040]903 ME= 53 233 & HFgro=
eI AE D 2@ texture E4-2 Rheometer
(Compac-100, Sun Scientific Co., Japan)E A}g38to] A
at/d (hardness), &3 4J(cohesiveness), €2 A (springiness),
774 (gumminess), -4 A (brittleness) & =43¢ ch
A Az Al g "WUE 3x3 cm V)2 Zet
plate 9ol 23 AE 5 mmd A LEF 2 No.

o

golgrwel A7tge gstd Azd zew
Yo 2YUE NFARRE S GAE W
ol old) ENRE SPOR @ 97 AmPowm

e R rlo

Table 1. Operating condition of Rheometer

Instrument Compac-100, Sun Scientific co., Japan
Test type Hardness, mastication test

Adaptor Round (4 mm diameter)

Table speed 120 mm/min

Measuring Load 2 kg

Set value 12 mn
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Table 2. Effects of addition of 12 hr germinated whole soy flour on RVA viscogram properties with or without 3% salt

addition

Whole soy flour Peak Trough Breakdown" Final viscosity Setback” Peak time
(%) (RVU) (RVU) (RVU) (RVU) (RVU) (min)

0% salt
0 138.09+0.12™" 90.84+0.94° 47.25+0.82" 168.09+0.12° 77.25+0.82" 5.90+0.04
120.75+0.47° 79.59+0.94° 41.17+0.47° 150.09+0.23° 70.50+0.71° 5.80+0.00"
8 106.63+0.53° 70.84+0.47° 35.79+0.06° 134.80+0.53° 63.96+0.06° 5.56+0.05°
12 96.00+0.59° 64.29+0.65° 31.71+0.06" 122.38+0.18° 58.09+0.83¢ 5.53+0.00°
16 86.39+1.00° 57.67+0.44° 28.72+0.68° 109.14+1.34° 5147+127° 5.38+0.04°

3% salt
0 138.92+0.12° 91.25+0.83" 48.31+0.59" 165.03+0.06" 73.78+0.76" 6.0240.05°
121.83+0.35° 79.29+0.41° 42.54+0.06° 147.83+1.06° 68.54+0.65" 5.97+0.05"
8 108.09+0.23° 70.80+0.88° 37.29+0.65° 131.21+1.12° 60.42+0.23° 5.80+0.00°
12 93.51+0.59" 62.34+0.59" 31.50+0.00° 117.21+0.88" 54.88+0.29° 5.67+0.00°
16 83.13+0.06° 54.67+1.65° 28.46+1.59° 103.34+1.62° 48.67+0.00° 5.53+0.00"

" Breakdown : Peak - Trough

¥ Setback : Final viscosity - Trough

¥ Mean+SD(standard deviation)

*® Means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Effects of addition of 12 hr germinated whole soy
flour on Mixograph properties with or without 3% salt
addition

Soy flour 0% salt 3% salt
(%) MPT(min)” MPH(%)” MPT(min) MPH(%)
0 4.47+0.11%° 50.67£0.25° 5.37£0.03" 55.10+0.57°
4 5.19+0.33" 46.33£0.23° 6.17£0.74* 53.10+0.97°
8 5.81+0.34° 4526£0.21° 6.18+0.52° 51.12+0.18°
12 4.40+024° 44.28+0.77° 6.29+0.61" 50.30+1.14°
16 429+042° 44.15+0.02° 5.76x0.35" 49.77+0.55°

Y MPT : Midline peak time

? Mean=SD

“ Means with different superscripts in a column are significantly
different at p<0.05 by Duncan’s multiple range test.

¥ MPH : Midline peak height
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Table 4. Properties of wet and cooked noodle prepared with addition of 12 hr germinated whole soy flour

Whole soy flour (%)

Propertics 0 4 8 12 16
Width extensibility(%)" 131.2+6.2 133.4+0.3° 146.4+1.7° 139.4+0.8° 134.442.3%
Length extensibility(%)" 9.4+0.9"" 21.3+1.8" 21.9+0.8° 17.6+1.8° 18.841.8™
Weight gain(%)” 96.6+1.2° 99.8+5.3" 97.6+4.5" 88.4+2.9" 86.2+1.6°
Volume gain(%)” 114.6+3.6" 124.4+0.8° 121.9+4.4° 118.8+10.8" 106.3+8.8"
Turbidity(0.D.)” 0.42+0.02° 0.39+0.03 0.37+0.02° 0.49+0.01° 0.57+0.01°
" Propertise of wet noodle “ Propertise of cooked noodle ¥ Mean+SD

*4Means with different superscripts in a row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Changes in color of wet and cooked noodle sheet

as affected by addition of 12 hr germinated whole soy
flour

Whole soy Hunter’s color value
flour(%) L a b

Wet noodle
0 76.44+0.55""  -2.62+0.31° 13.67+1.03°
4 74.43+001°  -2.71+0.09° 15.11+0.23"
8 73.17+0.30°  -2.97+0.03° 16.90+0.21°
12 72.30+0.15*  -3.07+0.06" 18.20+0.54"
16 72.06+0.11°  -3.12+0.01° 19.49+0.10"

Cooked noodle
0 67.68+0.77°  -2.03£0.40° 5.04+0.43°
4 66.56+1.36°  -2.31+0.08° 6.79+1.41°
8 69.56+4.84"  -2.65+0.01° 9.20+0.47"
12 64.96:0.81°  -2.90+0.03° 9.34+0.18°
16 66.35+0.81° -321+0.01° 11.19+0.45"

Y Mean=SD

™ Means with different superscripts in a column are significantly
different at p<0.05 by Duncan’s multiple range test.
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Table 6. Changes in textural properties of wet and cooked noodle sheet as affected by addition of 12 hr germinated whole
soy flour

whole soy Texture parameters
flour(%) Hardness(g/cm’) Cohesiveness(%) Springiness(%) Gumminess(g) Birittleness(g)
Wet noodle
0 3137.6£52.8"" 39.1£2.2° 49.9+0.1° 45.9+1.9° 25.9+0.5°
4 3853.1+251.2° 43.6+0.4 56.9+0.4™ 65.240.6" 38.7+1.4%
8 5628.6+333.5° 4524272 60.3+3.3% 74.1+4.2° 50.8+2.8 -
12 7369.1+6.00" 45.0:0.1° 55.7+3.2° 105.6+4.3" 63.1435"
16 9056.0+158.2° 433+0.8° 61.5+2.1° 132.6+25.2" 84.8421.7
Cooked noodle
0 4675.5+418.1° 57.7+1.8° 89.9+0.8" 107.5+13.5° 96.9+13.3"
4 4002.4+176.6° 64.0+1.8° 88.0+1.4° 94,9422 85.6+0.4"
8 3676.7+26.9" 56.6+0.8" 88.00.6" 76.5+0.5° 67.7204°
12 3943.9+215.7° 54.7+1.3" 91.1x0.2° 82.413.9% 70.5+3.0°
16 3883.3+:194.0° 61.3+2.3" 89.7+4.8" 86.1+10.0™ . 78.646.5
Y Mean+SD

" Means with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. Sensory properties of cooked noodle as affected
by addition of 12 hr germinated whole soy flour
Whole soy flour(%)

4 8 12 16 F-value

Odor

Beany 5090 545 518 545 045

Savory 563 590 654" 690" 5.93
Taste

Beany 527" 545 545 590" 132

Savory 554  600° 600" 690" 486
Hardness 536" 545 545  536° 002
Chewiness 581" 572 5000 536 070
Color

C 0 ab a =
(yellowish brown) 5.18 6.18 6.72 7.09 10.01

"¢ Means with different superscripts in a tow are significantly
different at p<0.05 by Duncan’s multiple range test.
p<0.05
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