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Abstract

This study was performed to provide basic data that will predict the usefulness of buckwheat sprout as food materials.
The quality characteristics of noodles prepared with buckwheat sprout powder were investigated. The buckwheat sprout
powder was added to the noodles in 0, 2, 4, 6, and 8% in proportion to the weight of wheat flour, respectively. The added
amounts of buckwheat sprout powder did not affect the volume of the noodles. The weight of noodles was decreased, whereas
turbidity of the soup after cooking the noodles was increased with the increment of the amount of added buckwheat sprout
powder. The color of powder mixture, wet noodles, and cooked noodles was changed by the addition of buckwheat sprout
powder. Lightness(L) was decreased, whereas yellowness(b) and redness(a) increased as the amount of buckwheat sprout
powder increased. In the texture analysis, hardness and chewiness of wet noodles were increased significantly by the addition
of buckwheat sprout powder. Hardness, chewiness, and gumminess increased significanfly in the cooked noodles with more
than 6% substitution of buckwheat sprout powder. Other textural properties did not show any significant changes. The results
of sensory evaluation revealed that the overall preference of noodles with 2 to 4% substitution of buckwheat sprout powder
was better than other sample groups. Therefore, the approprate amount of addition for the buckwheat sprout noodles was
2 to 4% buckwheat sprout powder in proportion to the weight of wheat flour.

Key wonds : Buckwheat sprout powder, noodle, sensory evaluation, mechanical characteristics.
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Fig. 1. Shape of buckwheat sprouts gemminated for 7 days
(A) and buckwheat sprout powder after freeze drying(B).
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Table 1. Compositions of wet noodle prepared with
buckwheat sprout powder as a substituting ingredient to
wheat flour

. Ingredients

Sample) )
Wheat flour Salt Water BWSP

BWSP 0% 1,200 g 15¢g 485 mL 0g
BWSP 2% 1,176 g 15¢g 485 mL 24 g
BWSP 4% 1,152 g 15¢g 485 mL 48 g
BWSP 6% 1,128 g 15¢g 485 mL 2 ¢
BWSP 8% 1,104 g 15 g 485 mL 9% g

Y The weight ratio of buckwheat sprout powder to wheat flour.
2 BWSP : Buckwheat sprout powder.
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Table 2. Operating conditions of texture analyzer for
measuring textural properties of cooked buckwheat sprout
noodles

Graph type Force v Time
Force threshold 50 g
Acquisition rate - 200 pps
Force unites g
Contact area 3.14
Contact force 5.0 mm
Distance format Strain
Pre-test speed 2.00 mm/s
Test speed 2.00 mm/s
Post-test speed 10.00 mm/s
Strain 50.0%
Trigger force Auto/20.0 g
Distance 10.0

o / )

~ |

o {

b
o b bt .

Fig. 2. Typical first and second bite compression curves of
cooked buckwheat sprout noodle.
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Table 3. Cooking qualities of cooked noodles prepared
with buckwheat sprout powder as a substituting ingredient to
wheat flour

Substituting Weight Volume Turbidity
ratio” (g (mL) (O.D. at 660 nm)
0% 71.87+0.512 70.0 0.410.02°
2% 70.46+0.64° 70.0 0.43+0.02°
4% - 70.57+0.64° 70.0 0.49+0.03
6% 70.60+0.65 70.0 0.57+0.02°
8% 70.830.51® 70.0 0.61+0.06°

D The weight ratio of buckwheat spout powder to wheat flour. See
Table 1.

? ® . Duncan's multiple range test for experimental samples

(column). Means within a column followed by the same letter

are not significantly different at 5% level.
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Table 4. Hunter's color values of mixtures of different
amounts of buckwheat sprout powder and wheat flour

Color values”

Substituting
ratio” L a b AE
0% 90.120.3 -0.1x03"  7.9+0.6° 0
2% 88.0£04°  03%03° 10.5:04° 3.4+04
4% 87.320.5°  04£0.1° 112+0.1° 4.4+03
6% 85.6+04°  0.620.1° 12.8+03° 6.7+0.3
8% 84.840.5°  09:02° 14.630.1° 8.6+03

" The weight ratio of buckwheat spout powder to wheat flour. See
Table 1.

? L : Lightness, a: redness, b: yellowness.

9 2~4 . Duncan's multiple range test for experimental samples
(column). Means within a column followed by the same letter
are not significantly different at 5% level.
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Table 5. Hunter's color values of wet noodles prepared
with different amounts of buckwheat sprout powder

Color values”

Substituting
ratio” L a b AE
0% 7718242 08+0.1°  14.1x0.3° 0
2% 66327  22+03°  184x0.7° 11713
4% 63.9+0.5°  23+0.1°  189:0.1°  14.1:02
6% 61.9+04°  3.1£02° 20103  16.5+0.3
8% 61.240.5°  33:02°  20.8+0.2°  17.4+04

D The weight ratio of buckwheat spout powder to wheat flour. See
Table 1.

? L : Lightness, a: redness, b: yellowness.

% 2~ . Duncan's multiple range test for experimental samples
(column). Means within a column followed by the same letter
are not significantly different at 5% level.

Table 6. Hunter's color values of cooked noodles prepared
with different amounts of buckwheat sprout powder

Color values”

Substituting
ratio” L a b AE
0% 64.1£04°  -0.5+0.1°  10.8+0.3° 0
2% 47.10.5° 1.8£04%  109+03°  17.2:0.6
4% 44,540 4 24+02°  11.7£03°  19.8+0.2
6% 40.1+0.5° 3.0403°  124:02° 243203
8% 394404°  3.6+02°  127+03° 251403

D The weight ratio of buckwheat spout powder to wheat flour. See
Table 1.

2L Lightness, a: redness, b: yellowness.

% 2> . Duncan's multiple range test for experimental samples

(column). Means within a column followed by the same letter
are not significantly different at 5% level.
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Table 7. Textural properties of wet noodles prepared with different amounts of buckwheat sprout powder

Textural parameters

Substituting
ratio” Hardness Cohesiveness Springiness Chewiness Gumminess
0% 100.68+0.05% 0.310.02"* 0.62+0.04™ 24.431.56™ 34.09+0.50°
2% 100.28+3.27° 0.35+0.02 0.69+0.03 25.00+£2.15 35.83+£2.49°
4% 118.74+6.54° 0.34+0.01 0.60+0.06 24.81+£2.98 39.3442.07%
6% 131.70+4.59° 0.33+0.01 0.61£0.07 24.2143.62 40.91£2.57°
8% 206.16+6.41" 0.33+0.02 0.65+0.04 25.38+5.87 49.03+1.95°

D The weight ratio of buckwheat spout powder to wheat flour. See Table 1.
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Table 8. Textural properties of cooked noodles prepared with different amounts of buckwheat sprout powder

Textural parameters

Substituting
ratio” Hardness Cohesiveness Springiness Chewiness Gumminess
0% 69.0+2.3%” 0.60+0.03" 0.97+0.08™ 40.5+3.5° 40.2+1.7°
2% 68.2+4.1° 0.58+0.05 0.94+0.03 412+3.7° 40.9+2.2°
4% 68.2+7.2° 0.58+0.01 0.97+0.03 42.1+4.6° 40.1+4.0°
6% 72.6£2.7° 0.57+0.02 0.930.09 453+5.0" 48.542.1°
8% 84.445.6° 0.57+0.01 0.95+0.03 46.7+2.1° 48.742.1°

Y The weight ratio of buckwheat spout powder to wheat flour. See Table 1.

2) ab

significantly different at 5% level.

: Duncan's multiple range test for experimental samples(column). Means within a column followed by the same letter are not
NS Not significant at 5% level.
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Table 9. Sensory evaluation of cooked noodles prepared from different amounts of buckwheat sprout powder

Substituting ratio”

Organoleptic
parameters 0% 2% 4% 6% 8%
Color 2.52+1.22" 2.92+1.1%* 3.000.85® 3.33£1.07% 4.00+1.34°
Odor 3.25+0.62™ 3.33+1.89 3.72+0.94 3.75+0.97 3.25+1.47
Taste 3.28+1.08™ 3.75+1.05 3.95+1.17 3.4240.67 3.33+1.30
Softness 3.83+0.94° 4.75+0.75" 4.48+1.08" 3.50+1.31° 3.16+1.02°
Chewiness 3.25£1.29° 3.25+1.06° 3.42+1.24° 3.7540.75%® 4.30+1.04°
Overall preference 3.16£1.03° 4.9240.79° 4.62+1.16% 3.6420.79° 3.5041.45°

" The weight ratio of buckwheat spout powder to wheat flour. See Table 1.

2) ab

significantly different at 5% level.

ks
*ﬂ%%ﬂ(Lee et al 1995). "<l
& vehid P F

kA F4ee] Molud 313 Ao 7 megh
A7pre] ArEE Eole Aol B 2Nk
TEE 2Pl H5E AT AT 2% 4% FEFo] g
TE dA/NREE Hrlele Aol 2 A

= Azl A(sprout vegetables)= LRl (well-being)2] 2] A4
g5 Fete duklEdA wel ol 8=z stk

2 Q7o Aaae) MEatE S veel 44 AR
2ol o] &3l= Fo] ol 71 E A F o 2N T8 IS
& AEa] 8 A2 NP v 89 dold NRareE
UWHE T 0~8%E tiAlsle] MAR=SE Axd +
AR 547 PR BAE Awugich

Heldms 2] & $ES ST @T)r a8 7L 47t
=& vz vl Fe] fejAe R ity 249
& o8l Aoyt gilou, 9x2E 4% ) 7
#H felRen ek WL Ui
W] 71ge) Relds

il

4

O =
= 59

mz B 49, &

7}0}%} 3

]ubyq.7]_e =

Hrhebed =
Zpeld o, 71 Ze| g %B&A Qo= d
A2 A7 At Mg 2 Aol Flehs AdE

: Duncan's multiple range test for experimental samples(row). Means within a column followed by the same letter are not
S Not significant at 5% level.

ERfi AT

A T4 Wt A, Fedl F5e 2% Ak A%
A A7lo] A 2o M4 Aoy, o
o tjzz3 g9Ael 2ol gtk AukAl JEEE 2%
71 29ka, 1 R o RE 4% £ @—’FE A9
173 27 wAA7IRR Z4E AT A 2~4%
ol H5E RS Al Aol ATl AaTh

AB) AL 8y, %

N
-

[¢]

e

e

=
I—I

213 (1996) SAS AFT &8 A, A&

FHeRA (1991) 3+=<19] E‘lF dHAE, A& p 387-390.

23t (1990) si=e] HEHE p 417.

Choi JH, Kim DI, Kim CM, Kim DW, Kim JW (1999)
Noodle on lipid metabolism in serum of SD-rats. Korean
J Fisheries Soc 32: 42-45.

Chung SK, Kim SH, Choi YH, Song EY, Kim SH (2000)
Status of citrus fruit production and view of utilization in
Cheju. Food Industry and Nutr 5: 42-52.

Gack YJ, Jeon HJ (1996) Proceedings of the Korean Society
of Food and Cookery Science Conference. Korean J Food
Cookery Sci p 269 ’

Kim GH, Jeon HJ, Han YS (1999) Effect of dandelion on the
extension of shelf-life of noodle and rice cake. Korean J
Food Cookery Sci 15: 121-126.

Kim GH, OH ST, Jung HO, Han YS (1999) Shelf-life ex-
tension of noodle and rice cake by the addition of plan-
tain. Korean J Food and Cookery Sci 15: 68-72.

Kim HB, Yang SY, Lee YG (1996) Effects of mulberry leaf
on physical properties and chemical contents of mulberry
leaf noodle. Korean J Soc Sericultural Sci 38: 1-6.



456 28A -

e

— i=]

Kim SS, Shin DH, Ham YT, Kim BY (1999) Least cost and
optimum mixing programming by Yulmu mixture noddle.
Korean J Food Sci Technol 31: 385-390.

Kim YS, Ha TY, Lee SH, Lee HY (1997) Effect of rice bran
dietary fiber on flour rheology and quality of wet noodles.
Korean J Food Sci Technol 29: 90-95.

Kim YS (2001) Studies on the physicochemical properties of
buckwheat sprout and its processing attitude for noodle.
Ph. D. Dissertation. Thesis Sejong University, Seoul. p
1-5.

Kim YS, Kim JG , Kang 1J, Lee YS (2005) Comparison of
the chemical components of buckwheat seed and sprout. J
Korean Soc Food Sci Nutr 34: §81-86.

Lee JS, Park SJ, Sung KS, Han CK, Lee MH, Jung CW,
Kwon TB (2000) Effects of germinated buckwheat on
blood pressure, plasma glucose and lipid levels of spon-
taneously hypertensive rats. Korean J Food Sci Technol
32: 206-211.

Lee JW, Kee HJ, Park YK, Rhim JW, Jung ST, Ham KS,
Kim IC, Kang SG (2000) Preparation of noodle with laver
powder and its characteristics. Korean J Food Sci Technol
32: 298-305.

Lee MH, Woo SJ, Oh SK, Kwon TB (1995) Changes in
contents and composition of dietary fiber during buck-
wheat germination. Korean J Food & Nutrion 8: 23-31.

Lee MH (1998) A study on anti-obesity metabolic effects of

N—Eg . 71%5 . olog% BpAL]

MM

o RopAlob RS
the dehulled germinated-buckwheat grain. Ph. D. Disser-
tation. Korea University, Seoul. p 7-9.

Lee YC, Han YN, Moon YI, Jung SW, Kim SD, Shin KA
(1999) Quality characteristics of wet noodle added with
powder of Opuntia ficus-indica. Korean J Food Sci Te-
chnol 31: 1604-1612.

Lee YS, Lee KH, Leem NY (2000) A study on the pre-
paration and evaluation of dried noodle products made
from composite flours utilizing arrowroot starch. Korean J
Food Cookery Sci 16: 681-688.

Leem YS, Cha UJ, Lee SK, Kim YJ (2003) Quality charac-
teristics of wet noodle with Lycii fructus powder. Korean
J Food Sci Technol 35: 77-83.

Park JH, Kim YO, Gouk YI, Jo DB, Choi HK (2003) Effects
of green tea powder on noodle properties. J Korean Soc
Food Sci Nutr 32: 1021-1025.

Park YK, Kee HJ, Lee ST (2000) Preparation and quality
characteristics of Korean wheat noddles made of brown
glutinous rice flour with and without aroma. Korean J
Food Sci Technol 32: 799-805.

Shin JY, Byun MW, Noh BS, Choi EH (1991) Noodle
characteristics of Jerusalem Artichoke added wheat flour
and improving effect of texture modifying agents. Korean
J Food Sci Technol 23: 538-547.

(2005%3 69 124 FH<E, 20054 79 62 A=)



