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Quality Characteristics of Wet Noodles added with Sword Bean Powder
Bock-Hee Park, Kyeong-Mi Koh, Eun-Raye Jeon*

Department of Food and Nutrition, Mokpo National University

Abstract

This study evaluated the quality characteristics of wet noodles added with sword bean powder(0, 5, 10, 15%) to
determine the most preferred noodle recipe for consumer’s desire. The proximate composition of the sword bean powder
was as follows: Moisture contents were 13.4+0.08%, protein 30.2+0.12%, fat 0.3+0.09%, protein 1.0+0.11% and
carbohydrates 55.1+0.12%, respectively. Total amino acid content of sword bean powder was measured 23,054.266 mg/
100 g, especially in the order of histidine, glutamic acid and aspartic acid. The flavonoid content of sword bean powder was
17.9750 mg%. Water-binding capacity increased as the level of sword bean powder increased. When viscosity of wheat
flours containing sword bean powder was measured by amylograph, the gelatinization point increased significantly as the
level of sword bean powder increased, but peak viscosity decreased. As the level of sword bean powder increased, L value
decreased, whereas a and b values increased. Weight, water absorption and volume of cooked noodles prepared with wheat
flours containing sword bean powder decreased, whereas turbidity of soup increased. For textural properties, addition of
sword bean powder increased hardness, springiness, chewiness of cooked noodles, whereas adhesiveness decreased.
According to sensory evaluation such as appearance, color, flavor, taste, texture, overall preference, it was revealed noodles
with 10% sword bean powder was the most preferred. According to the results, the addition of sword bean powder positively
affects the overall sensory evaluation of wet noodle, and 10% is the optimal level for addition.

Key Words: Wet noodle, sword bean powder, quality characteristics, sensory evaluation
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<Table 1> Formula for the preparation of wet noodles added with

sword bean powder (Unit: g)
D
) Samples™ ol SBP-5% SBP-10% SBP-15%
Ingredients

Flour 100 95 90 85
Sword bean powder 0 5 10 15
‘Water 45 45 45 45
Salt 2 2 2 2

Control: no sword bean powder added
SBP-5%: 5% sword bean powder added
SBP-10%: 10% sword bean powder added
SBP-15%: 15% sword bean powder added
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o] .=k 23,054.27 mg/100 go]$1aL, 53] histidine 3,765.77
mg/100 g, glutamic acid 3,097.10 mg/100 g, aspartic acid
2,634.83 mg/100 g =22 A Ve 74 ofn=Ak &
g whld AEe] F48 ARk ARFeIth. Moon et al.
(2011)%] A5l fresle 39 SR/ we F42 548 d+
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<Table 2> Proximate compositions of wheat flour and sword bean

powder (Unit: %)
. Samples
Ingredients
Wheat flour Sword bean powder
Moisture 11.7440.03" 13.4+0.08
Crude protein 8.76+0.02 30.2+0.12
Crude lipid 1.12+0.01 0.3+0.09
Crude ash 0.63+0.01 1.0£0.11
Carbohydrate 77.75+0.03 55.1+0.12

DMeanztstandard deviation (n=3)



<Table 3> Amino acid composition of sword bean powder
(Unit: mg/100g)

HFSEERL 4B B2 &Y 37

<Table 4> Water binding capacity of wheat flours containing sword
bean powder

it Sample Sword bean powder

Aspartic acid 2,634.83
Threonine 1,052.59
Serine 1,371.75
Glutarmic acid 3,097.10
Proline 929.53
Glycine 867.37
Alanine 909.23
Cystine 143.18
Valine 1,100.20
Methionine 125.34
Isoleucine 902.33
Leucine 1,916.81
Tyrosine 638.51
Phenlyalanine 1,120.53
Histidine 3,765.77
Lysine 1,307.55
Arginine 1,171.66

Total 23,054.27

525 Aol dnt. 3 W (=T F, soybean), dF
(kidney bean), ~]2]€l(black soybean), *]Z-Ell(seomoktae),
2153 (sword bean), “dHll(green bean), B (red bean) 5=
ANEZ AR, &9 SRl wat 22 3 Aol
2ol 7F AAANE, FHAobH| =42 glutamic acid”7} 2.68~6.18
/100 g2 2 7P Hol] g3t Aok 3FAth Kim et al.
(2011)°] 273 F=5&9] 313H4 54 % DPPH 22 &
Aol AFAHlAN 2=t o7, AEele] 75 tE of
v Akel] H]3)] glutamic acid (M3 13.6%, T+ 20.7%,
A28l 20.6%)9} aspartic acid (BFFE 12.8%, ¥ 12.4%,
A2l 11.9%)°] gHgol 7Pd A vehstthal siith. Kim
et al.2001)°] 272 H7kek A= N A= 2
T3] o)At 24 BA3 A} glutamic acid, aspartic
acid o] FAEITtL 3kt 3 Cho et al.(1999)2]
kot 2R Fo slede] A AFelME F4F, A
A 2 Aol glutamic acid7t 336, 592 2 429 mg%=E 7t
7 =A JERThL Barste] B AE e} Ak 73]

[e}
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Samples" Water binding capacity (%)
Control 164.83+1.262°
SBP-5% 173.50:£1.00°
SBP-10% 178.83+1.44°¢
SBP-15% 183.67+1.53¢

DSamples are same as in Table 1.

Ya~d Values with different superscripts within columns are
significantly different by Duncan’s multiple range test at p<0.05.
9Meanzstandard deviation (n=3)

Atk ZAHFFEEe] FetR ol RS 17.98 mg%3iTh.
Kim et al.(2011)%] 273 F==9] 3154 54 2 DPPH
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<Table 5> Texture characteristics of wheat flours containing sword bean powder by amylograph

Samples‘) Gelatinization point (°C) Maximum viscosity (B.U.) Viscosity at 95°C (B.U.) Viscosity at 95°C after 15 min (B.U.)
Control 61.43+0.122%* 575.33+13.08" 480.67+14.74° 431.00+15.89°
SBP-5% 63.28+7.24° 440.58+15.31° 355.92+16.20° 32425+17.62°
SBP-10% 65.80+5.82° 359.67+7.23% 285.67+6.66 264.33+6.43%
SBP-15% 67.93+6.03¢ 302.00+9.07° 240.33+8.74% 223.00+11.93%

DSamples are same as in Table 1.
2)a~

YMeanzstandard deviation (n=3)

Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.
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TS WIT SehEel ot Z R st M

At} W7EE B3Ee] opdE ko) o]t A
A= <Table 5>014 YERD vle} o}, SsPlr s
2 61.43°C, 5% A7 AW 63.28°C, 10% 2
FEDH7E A 65.80°C, 15% AHFFEDH7E A 67.93
°COE AFFHE Aol SIS o= FH
EHSS & S AT ol FAFFe] @A, A o
o] ARYAE Ee7] diEel] e WHo] oA
I(Kim 2006) &3Fe A AATAL Al EY HIH 5= o
Z7- 57533 BUR 7% =9kom | 5 10, 15% 2538w
A7F A el 739 zFzF 440.58, 359.67 302.00 B.U.E 2+
Y HA7REEe] SUMESE A padte 4TS B
o} 95°CellA] A=} 95°CollA] 1587 FAIg Fof] HEo
A= AFFEY Hrkre] SRS A gashke
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WA S = B2 Tol d#HA e (Pak & Cho
2006), & AoA] AR AR WoEE S5 g
o] +Asl] WEo® HoZin),

5. ZFEEY &7t o] Mz

Fra=d 37t AHe] ZeH Ax 24 A3= <Figure
1, Table 6>} 7t} AFFHY Hrle<eo] S7HS Lk
(BT A2, attFNE)F bah s 371Es & &+
DAk Lkl A tE2 69.36, 5% AHFFEEH s A
69.85, 10% 23227 AW 67.40, 15% 2Fra-td3d
7} A 66,982 A4S B, o] st =4
(Park et al. 2015), BAIS] FEH 7t =+ (Park et al. 2014),
529 F7F F5Min et al. 2010), WA 2 F7F F5
(Jung & Kim 2013), 4 &% 7} =4(Kim & Park
2008), WAl 2 H7} F4(Kim 1998)0lM = H7Rlge] 3
7hgo] F7VE Lgke] HAsiintal st 2 Ad et
72+ RS BAT} agkS tiETo] —1.902 7F ygkown,
5, 10, B 15% 27 F A e 739 22 143, -1.32,
—0.88% HA Z7Fsldth. bite iz, 5, 10, 2 15% 2+
W7 A 79 ZH} 8.33, 8.67, 9.88, 10.58% a
I 2 Z3EelT). WolekgRE Hrke Ade] Az
2 EANAG(Han & Han 2011)014 % wolekgr 2 H7is:
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<Figure 1> Cooked noodle added with wheat flours containing
sword bean powder

A: no sword bean powder added, B: 5% sword bean powder added,

C: 10% sword bean powder added, D: 15% sword bean powder

added

<Table 6> Hunter color value of cooked noodle added with wheat
flours containing sword bean powder

: Color values
Samples" -
L (lightness) a (redness) b (yellowness)
Control 69.36+0.71"Y  -1.90+0.17 8.33+0.78*
SBP-5% 69.85+1.34° -1.43+0.10° 8.67+0.57*
SBP-10% 67.40+1.09° -1.32+0.09 9.88+0.79"
SBP-15% 66.98+1.82° -0.88+0.21°¢ 10.58+0.72¢

DSamples are same as in Table 1.

D¢Values with different superscripts within columns are significantly
different by Duncan’s multiple range test at p<0.05.
9Meanzstandard deviation (n=10)

0| 7SS WY A9 Lk 24, agtd baks
o
2R AR A wfj o g2 AR )

6. AT AU} Mo R2|1EY

2R A ] 225432 <Table 7>3 2t} 2t
TR AR X2 § 5 ST thxto] 3831
oA 15% FFatdd7E AHol 3561, FESTE2 U=
0] 91.55914 15% ZFFa-2237F Aol 78.05, F3l=
3ol 185.67014 15% 223 7F Aol 180.002
2 AFFEY Akl SU1ETE s o 7 A
. sA7AZ v H7MH(Jeong et al. 2008), XE=3]
A7FiJo & Kim 2008), &= 7FF H7FMin et al.
2010)¢] AFAM = H7bge] F7HEE || 3, 79,
TFEgTEo] AasintaL st 2 Adztel e 43k

<Table 7> Quality of cooked noodle added with wheat flours containing sword bean powder

Samples" Weight (g) Water absorption (%) Volume (mL) Turbidity of soup (O.D. at 675 nm)
Control 38.31£1.022% 91.55+1.08° 185.67£1.15° 0.16+0.01*
SBP-5% 36.41£0.76% 82.07+3.79% 185.00+0.00° 0.18+0.02°
SBP-10% 35.62+0.16* 78.12+0.78* 181.67+2.89* 0.22+0.03°
SBP-15% 35.61+0.12* 78.05+0.61* 180.00+0.00* 0.28+0.03¢

USamples are same as in Table 1, and sample of 20.00 g were used for cooked noodle preparation.
D>cyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.

YMeanztstandard deviation (n=3)
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<Table 8> Textural properties of cooked noodle added with wheat flours containing sword bean powder

Samples”  Hardness (g/cm®) Springiness (%) Cohesiveness (%)

Chewiness (g)

Brittleness (g)

Adhesiveness (g)

Control 4.65+0.53"29 82.79+2.03° 54.4148.90°
SBP-5% 5.34+0.66 83.24+5.28" 69.24+526°
SBP-10% 5.78+0.52° 91.07+1.56° 65.79+2.48°
SBP-15% 6.71£0.47° 91.47+1.85" 58.04+4.22"

973.77£192.38°
1403.224221.11°
1492.35+184.76°
1568.02£147.17°

85651.65+18612.54°
125986.35+25277.56"
136016.03+17810.67"
139611.84+17033.18"

271.20+14.32¢
-101.40+24.38°
-121.20+17.85°
-168.20+£25.81°

DSamples are same as in Table 1.

D+¢Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.

YMeanzstandard deviation (n=5)

<Table 9> Sensory evaluation score for cooked noodle added with wheat flours containing sword bean powder

Samples” Appearance Color Flavor Taste Texture Overall preference
Control 435+1.21"29 4.85+1.17° 4.15+1.13 3.95+1.59° 4.45+1 45° 4.40+1 46®
SBP-5% 4.40+1 41 4.55+1.78 4.40£127° 4.05+1.28" 4.15+1.26° 430£1.60"
SBP-10% 5.00£1.12% 4.90+1.19% 4.90+1.31° 4.50+1.25° 4.45+129° 5.05+1.32°
SBP-15% 4.40+1.19° 430+1.47° 430+1.23° 425+1.65° 5.10+1.41° 4.45%1 .65

DSamples are same as in Table 1.
2)a~|

IMeantstandard deviation (n=20)

< Bt ol A7 A8 A % Ais

L7 2FEe] F3lES Astslr] wielet Bttt
ook 7 RS M7k AW Al ¥ EAAT(Han &
Han 201104 % Holg7He FA7RkeEe] 37185 a5
F& FoA ATl Harste] 242 A Eke] Qi
Cheng et al.(2014)°] &Av| B FF37tol wE AHe] F4
E4 kst Aol AW 2] A SR
o FEFTE0] WETE FojEral Husi) 1
o] F AEel we} Fo] Aol ARte] AL
o F57 HoE e 57 FEgRA A gEAd
Ao} o] A7He A3HAIZItH(Lee & Shim 2006). =
o] B Ul&, 5, 10, 2 15% A7t A
79 747} 0.16, 0.18, 0.22, 02808 AFFEI H7lpgo|
7S 7. ol AR H7H(Kim 1998),
EntEREY H7} F4(Kim et al, 2015), AL FH7)
= (Min et al. 2015), Yol n] 27} 4 (Lee et al.
2011)ellA 9} 72 73 &Fo| T Kim et al.(2005)] A
B 29 A AW EAATAN ZEA] AP E &5
/gio] BWol Bwrt F7HIthe Barek YX|sisi.

rd oy

d

N

d

534, 5.78, 6.71 glem’® AFIET A7lrEo] SIS
Z7Fskat). o2 e ZAzk= Kwon et al.(2010)2] 33} v}
S VIR 59| 254, Hong et al.(2003)°] tiF&
S A7k AHEA S AFAH A 7= (Hardness)= &

®Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.
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7bEES T AT 10% AR AHe] A ¢
A 1491 7|2 eoll X 7MY =2 e 2o, 2}
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2 AFNE 55 AR T U lEss Ad &
Fo| s Adel (0, 5, 10, 15%)2 7kl A
S AxT T FAERNS ARIOEA HA ] AR
% tazt sidet. olell kA AHFERE e
MRS B3t Aa), 58 13.4%, 23 30.2%, A
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