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Preparation and Characterization of Wet Noodle Containing
Germinated Small Black Bean Flour

Sung-Mi Han and Jung-Ah Han'*

Major in Nutrition Education, Graduate School of Education, Sangmyung University
'Department of Foodservice Management and Nutrition, Sangmyung University

Abstract Small black beans (SBB) were germinated up to 72 h at 23°C, and 48 h germinated SBBs having the highest
isoflavone content were chosen for noodle preparation. Some of the germinated SBB were treated by 20 min boiling (B)
but some were not boiled (NB). For noodles, the germinated SBB flour replaced 15% or 20% of wheat flour, so five kinds
of noodles were prepared and tested: control, 15B, 15NB, 20B, and 20NB. Higher amount of bean flour resulted in
significant decrease of L* and increase of b* values in noodle. After 20 min cooking, the noodles containing germinated
SBB flour showed less soluble sugar content in cooked water than control, and the lowest value was observed in 15B.
For textural properties, the addition of SBB flour lowered hardness and adhesiveness of noodle, but increased chewiness
than control. In sensory tests, the most acceptable sample was 15B because of developed texture and better appearance
which seem to be good for health.
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Table 1. The operating conditions of Texture Analyzer for
texture measurement of noodle

Parameters Operating conditions

Probe 5 mm cylinder probe

Mode measure force in Compression
Option TPA (texture profile analysis)
Pre-test speed 1.0 mm/s

Test-speed 1.5 mm/s

Post-test speed 1.0 mm/s

Strain 50
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Table 2. The length of sprout and isoflavone content of small
black bean during germination

Table 3. Changes in color of wet noodle containing 48 h
germinated small black bean flour at different levels

Germination time Length of sprout Total isoflavone
(h) (cm) content (mg/g)

0 - 2.28+78¢

24 1.21° 2.50+25¢

48 3.44° 2.68+60°

72 6.24° 2.46+51°

V48-B 2.84+34°

48-B: boiling 20 min after 48 h germination
Means with different superscripts within a column are significantly
different by Duncan’s test (p<0.05).
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L a b

Control WN? 86.20° 022 9.19°
ontro CN? 68.62° 20.21° 6.00°

ISNE WN 6132 147 12.12b
CN 5471 -0.89 7.63¢

158 WN 63.63° -0.81° 11.17°

CN 55.99¢ -0.96" 8.23¢

ONE WN 61.56° 2.01¢ 13.59°
CN 52.76% -1.23¢ 8.13¢

WN 63.69° -1.36° 13.40°

ZOB e be c

CN 4933 -1.06 8.73

WN" means wet noodle, CN? means cooked noodle.

15NB: wet noodle containing 15% small black bean flour

15B: wet noodle containing 15% boiled small black bean flour
20NB: wet noodle containing 20% small black bean flour

20B: wet noodle containing 20% boiled small black bean flour
Means with different superscripts within a column are significantly
different by Duncan’s test (p<0.05).

Table 4. Properties of wet noodle containing 48 h germinated
small black bean flour at different levels

Samples
Properties Control 15NB  15B  20NB 20B
Water absorption (%)  55.9°  482%®  334° 423" 339
Volume gain (%) 151.9° 1452° 1423° 1334° 133.9%
Soluble sugar (g) 0.40° 033 031 035" 036

15NB: wet noodle containing 15% small black bean flour

15B: wet noodle containing 15% boiled small black bean flour
20NB: wet noodle containing 20% small black bean flour

20B: wet noodle containing 20% boiled small black bean flour
Means with different superscripts within a row are significantly
different by Duncan’s test (p<0.05).
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Table 5. Changes in textural properties of wet noodle containing 48 h germinated small black bean flour at different levels

Samples
Textural parameters -

Storage time (h) Control 15NB 15B 20NB 20B
Hard 0 87.7° 83.9° 73.4¢ 79.6° 71.7¢
ardness 1 106.0° 90.5° 86.1% 80.1¢ 76.3¢
Conesi 0 0.651° 0.640° 0.614° 0.564° 0.554°
onestveness | 0.619 0.639" 0.617% 0.591° 0.594°
Soringd 0 0.708° 0.768" 0.778 0.735% 0.680°
pringiness 1 0.679° 0.668° 0.774* 0.727® 0.772*
dhesi 0 407" 1.72¢ 1.04¢ 2.64° .44
estveness | 324 1.66° 1.15° 1.45b 1.42b

15NB: wet noodle containing 15% small black bean flour
15B: wet noodle containing 15% boiled small black bean flour
20NB: wet noodle containing 20% small black bean flour
20B: wet noodle containing 20% boiled small black bean flour

Means with different superscripts within a row are significantly different by Duncan’s test (p<0.05).

Table 6. Tension properties of wet noodle containing 48 h
germinated small black bean flour at different levels

Table 7. Sensory evaluation of wet noodle containing 48 h
germinated small black bean flour at different levels

Samples Samples
Control 15NB  15B  20NB  20B Sensory Properties  Control 15NB  15B  20NB  20B
Tension (mm) 212  255°  253* 200" 16.2° Color 498 5090 511° 396" 3.77°
Tension (g;) 17.6°  26.1° 248 481° 35.1° Appearance 5070 523" 514 3.92° 467
15NB: wet noodle containing 15% small black bean flour Flavor 545 342° 466" 315 459
15B: wet noodle containing 15% boiled small black bean flour Texture 5.04° 4224 5750 387° 447

20NB: wet noodle containing 20% small black bean flour

20B: wet noodle containing 20% boiled small black bean flour
Means with different superscripts within a row are significantly
different by Duncan’s test (p<0.05).
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Overall preference 567 3.92° 553" 357° 4.86°

15NB: wet noodle containing 15% small black bean flour

15B: wet noodle containing 15% boiled small black bean flour
20NB: wet noodle containing 20% small black bean flour

20B: wet noodle containing 20% boiled small black bean flour
Means with different superscripts within a row are significantly
different by Duncan’s test (p<0.05).
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