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Quality Characteristics of Waxy Corn Noodles Containing Defatted Soybean Powder

In Guk Hwangl and Heon-Sang Jeongz*
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’ Rural Development Administration, Gyeonggi-do 441-857, Korea
“)Dept. of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea

Abstract

This study was conducted to investigate the quality characteristics of waxy corn noodles (WCN) made with
different defatted soybean powder (DFP). The WCN was evaluated for their cooking properties (weight, water
absorption, volume, and turbidity), color values, texture characteristics, and sensory characteristics. The weight,
water absorption, and volume of cooked WCN increased according to DFP content, whereas they significantly
decreased relative to those of control noodles. The turbidity of cooked WCN decreased with increasing DFP
content. The L-value of cooked WCN decreased relative to that of control noodle, whereas a- and b-values
increased. The hardness, adhesiveness, springiness, and cohesiveness of cooked WCN increased with increasing
DFP content, whereas chewiness and gumminess decreased. The texture characteristics of cooked WCN de-
creased compared to control noodles except for adhesiveness. Sensory evaluation indicated that the appearance,
flavor, and overall acceptance of cooked WCN were better than those of control noodles. Overall, DFP can be
used as an effective ingredient to improve the quality and sensory characteristics of WCN.
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BRE 8, Relsh 37 228 434 S Fad
A FHACE ALgEo] gk BT AuARL wy

A 20~45%, AW 18~22%, ©F3HE 22~29%, 3]& 4~

5%°]aL, o] 2] isoflavone, saponin, phenolic acids ¢ ©
& A &) gRrEol Ath12,13). EX T
WFERE 7ES FET F AAUYE FAEEAN =2 @
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7HF(20), €521, vhs
"(24) 5 e AR
Az 2 3 SRR e A7t B3] g Yok,

AF ¥ A7) (Chamber type vacuum pack—
er, DP-901, Dew pack machinery Co., Seoul, Korea)Z ©]
83t 3 A IFEFS T -18°Ce] W ardl RustHA
Aol AFE3FA T X0l T4 (Cheiljedang Co., Incheon,
Korea)-& A4 7](Pin crusher, Dongkwang Co., Daegu,
Korea)E ©]€3}% 100 meshZ E#3ldth SFd& 49
BN Axd FAZFd(Vital wheat gluten, Shinsong
Co., Non-san, Korea)2 AF&3l9oH, 24 | Al 2E 5
& & (Daehan flour Co., Seoul, Korea) @7} 5 AF&-3}%3 )

2E2+r 22 HE

AEFyr BEe 9os B & @FIE7(WFO-
450PD, EYELA, Tokyo, Japan)Z ©]-&3}la] 30+1°Coll A 4
BEgo] 14%7) HEE dZENRE AA gt AxH &
S5g Fge AT E 7] (Pin crusher, Dongkwang Co.)E
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’ Defatted soybean powder ‘

l

’ Grinding (100 mesh screen) ‘
l

’ Mixing & kneading (15 min) ‘
l

’ Resting (room temperature, 3 hr) ‘

[

’ Gelatinization (steaming, 30 min) ‘

l
’ Rolling & cutting ‘

l
| Wet~ & dry-noodle (30°C, 48 hr) |

Fig. 1. Flow chart for preparation of waxy corn noodle with
different defatted soybean powder contents.

Table 1. Formulation for waxy corn noodle making with dif-

ferent defatted soybean power contents ()
Samples” Waxy corn  Defatted soybean Gluten  Salt
powder powder
DFS-5 210 75 15 6
DFS-10 195 90 15 6
DFS-15 180 105 15 6
DFS-20 165 120 15 6
DFS-25 150 135 15 6

”Waxy corn noodle samples contain with defatted soybean
powder of 5, 10, 15, 20 and 25%.

W EAAE FFA717] Hste] 2" A 7] (Super boiler,
Pyeonghwa machinery Co., Ltd., Daegu, Korea)Z ©]-& 3}
o] 301t &8t AlAY 23tE HES AHTI|E o] &3t
2T W Az U YHoE A @ \AS AxS
T AAY AU Azstgon, EXg T 3

&5
W Az2FHL Fig. 19 Jehdil ot
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gA T Mt e W AW 58, W2 3EL
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Tokyo, Japan)& ©]83t4 675 nmol A FHF=E &35l

B2 el

e J
N
=
el
=
e
N
oS
do
S
o
[
Ac)
)
Lo
=
b
rr
X
i)
it
Al
4



1586

57198 HEE BoFa AEHEE A (color and color
difference meter, CR-300, Minolta Co., Tokyo, Japan)E
o] &3lo] MY=E YelfE Lgkdightness), 2 =2 el
W= adt(redness), ¥ E=E UelW= bik(yellowness)<
A5t Ah

=

2 A3 ¥ texture analyzer(TA-XT2, Stable Micro
Systems Ltd., Haslemere, England) & 103] ¥HE2-35}o] TPA
(texture profile analysis)E SA33}AT. SHAZAL FH
5 mm ¥ ¥ plunger probeE AFE3tH S pre- & post-
test speed= 1.0 mm/sec, test speed= 0.2 mm/sec, stain<
30%, trigger force= 5.0 g& & 3}] 7A114d (hardness), 2+
A (adhesiveness), €8 A (springiness), 4 3 Al (chewiness),

7 (gumminess) ¥ 8% A (cohesiveness)= =43} T}

=5y

2T AUt S5 Wl Uisk d5RIHE ke
Cigtul 2F3e7 38hd A 5 & A3 Tv7t A=
129 9] A S AF3t AbHSE HAAEASH, G
FHbe] H7MEFES gEste] AlxE ol diste] Aol A E %
Hol gle 6% 9 S Mdsle] AF5HME AASAT
Alae 28 54 34T 593t AlxE F5E5 AASS
BrEstge HrldEo 2= 42 ¢ F(appearance), &
"] (flavor), ¥+ <] ZFZF 7 (texture during mastica-

tion), & 39 =7 (texture after mastication), A¥F3 7]
% % (overall acceptance)E SH3IATH Hr7le dx=+ H
£ 44 VFoE g2 AR v AESE 74, viEA )
2 g2 (g0 g st 7aA NZAEH(H)LE =F
stgon, BHS5H7E 33 vHE A ST
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A
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the Social Science, Ver. 12.0, SPSS Inc., Chicago, IL, USA)
S o) &3t 7t AT Ho ) TFUAE AHESH A A
19 zpo] 2 one-way ANOVA (analysis of variation)
2 BA3% 5 Duncan’s multiple range testE ©]-83}¢]
p<0.05 FEdA T35 HAs AT
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AT ol e} A2 2844 A 9w
o 22 F 3, P3|, FEEFE D TR 9E 52 24
3 AT Table 29 20 B2 AW Ave) 29 ¥

Z%H QR FEESFSS 247 3177 ¢ 2 39.11 g3 155.78%
2 191.88% 3L, @A) Fut A s 247 1411~1778 g
9 1528~22.75 g} 66.43~83.87% 2 72.11~107.271%= o}
Z vla foF oz v Yeigten, gX o T A7t
Fo| Z7gel wet fojH oz Frlele AFgS HYth =
g & Ruuste g2 A Ade] 3¢ Zhe 4212
mL 2 50.77 mLR 3, AT Hrgo] S71E+E A
w3 AW zhzt 2320~31.93 mL 2 31.07~3827 mLE
frolF oz Frpstd oy gx2FRY BA YEgth Zg
F B gre ZIPH T 1R &4 A=E YER
© Aoy 27 Auy AWS 283 359 g
Zk7}+ 0181 ¥ 01660131, @A T2 A7bE 247} 0332
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Table 2. Quality of cooked waxy corn noodles with different defatted soybean powder contents

Samples” Weight (g) Absorption (%) Volume (mL) Turbidity (OD at 675 nm)

Control 31.77+0.88 155.78+1.73° 42.12+0.35" 0.181+0.009°

DFS-5 14.11+0.45° 66.43+1.11¢ 23.20+0.26" 0.456+0.003"

Wet-noodl DFS-10 15.85+0.35° 72.8641.04 25.10+0.36° 0.414+0.013"
A ) S 16.11+0.40° 79.05+4.35" 26.90 +0.50¢ 0.355+0.012°
DFS-20 17.71+0.55" 81.48+3.70 31.60+2.20° 0.347+0.013°

DFS-25 17.78+0.71" 83.87+7.18" 31.93+2.64° 0.332+0.010°

Control 39.11+0.40% 191.88+8.07" 50.77+0.51 0.166+0.016°

DFS-5 15.28+0.83° 72.11+7.28° 31.07+0.67° 0.441+0.007°

el DFS-10 16.95+0.43 77.94+2.87% 32.33+0.12° 0.399+0.018"
y ¢ DFSs-15 17.11 +0.40° 83.96+4.51 32.97+0.51¢ 0.340+0.017°
DFS-20 19.71+0.58° 90.64+1.89° 35.67+0.25° 0.332+0.016%

DFS-25 22.75+0.74 107.27+£8.44° 38.27+1.29° 0.317£0.017°

USee the legend of Table 1.

YMeans in the same column with the different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 3. Color value of cooked waxy corn noodles with dif-
ferent defatted soybean powder contents

Hunter's color values

1
Samples L a 5
Control ~ 64.33+0.86"” -2.17+0.03" 7.74+0.19°
DFS-5  4278+004" -1.44+0.04° 1.22+0.03°

Wet-  DFS-10  42.41+0.02™ -1.34+0.03 1.41+0.04°
noodles DFS-15 42.10+0.14 -0.97+0.02° 1.65+0.04°
DFS-20 41.60£0.08" -0.21+0.03" 1.73+0.02™
DFS-25 41.23+0.02° -0.14+0.03* 1.82+0.01°

Control ~ 88.28+0.46" -4.66+0.10° 17.73+0.23"
DFS-5  48.37+0.07° -2.44+0.16° 3.70+0.05
Dry- DFS-10 47474027 -1.44+0.01° 3.83+0.05
noodles DFS-15 46.18+0.06° -0.73+0.05" 4.06+0.05
DFS-20 44.98+0.26% 1.24+0.01"7 4.21+0.12
DFS-25 4372+0.07° 1.36+0.04" 4.27+0.03

ll)See the legend of Table 1.

“Means in the same column with the different superscripts are
significantly different (p<0.05) by Duncan’s multiple range
test.
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Table 4. Texture characteristics of cooked waxy corn noodles with different defatted soybean powder contents

Samples” Hardness (g)  Adhesiveness (g-s) Springiness Chewiness Gumminess Cohesiveness
Control 535.20+15.43"% -5850+1.78" 0.88+0.09" 18391 +2391* 21557+9.08°  0.40+0.03°
DFS-5 149.73+6.35 -8.70+0.10" 0.55+0.04" 62.90+0.83" 68.63+0.22°  0.21+0.02°
Wet  DFS-10 155.87+9.17 -8.40+0.08" 0.55+0.03" 58.15+0.54" 63.85+0.04"  0.22+0.01"¢
noodles DFS-15 178.47+4.75° -8.33+0.21° 0.55+0.06 49.63+0.84" 60.224+0.17  0.2340.01%
DFS-20 195.37£5.07° -8.2740.65" 0.56+0.03" 46.71+0.08" 57.284027°  0.24+0.02"
DFS-25 240.17+11.83" -8.24+0.25" 0.61+0.04" 43.87+0.63" 4986+0.31Y  0.25+0.01"
Control 660.20+17.23° ~71.17+1.86" 0.61+0.08" 24271+2340°  265.27+813"  0.30+0.04°
DFS-5 195.17+11.83° -21.40+0.53" 0.28+0.05" 116.70£1.56"  11833+1.79"  0.11+0.02"
Dry  DFS-10 274.73+7.60° -21.27+0.25° 0.28+0.03" 111.95+£154> 11355+2.76™  0.12+0.02"
noodles DFS-15 280.87+10.73¢ -21.10£0.70° 0.29+0.05" 103.43+2.82°  109.92+4.13™  0.14+0.03"
DFS-20 303.47 +5.95° -21.03+0.45" 0.30+0.02" 97.67+0.30" 8956+2.36"  0.15+0.02°
DFS-25 365.37+7.07 -20.97+0.81" 0.31+0.06" 96.71+1.08" 77284027 0.21+0.02°

DSee the legend of Table 1.
YMeans in the same column with the different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 5. Sensory evaluation of cooked waxy corn noodles with different defatted soybean powder contents

Samples” Appearance Flavor Texture during Texture after Overall

P bp mastication mastication acceptance

DFS-5 4.67+0.82% 5.33+0.82% 2.50+0.84" 3.33+0.82™ 3.67+0.82"

DFS-10 4.83+0.75" 6.17+0.75" 3.00+0.63" 3.17+0.41° 4.00+0.89®

Wet-noodles DFS-15 4.33+0.82" 450+1.05" 3.33+£0.52" 3.83+0.75" 4.83+0.75"
DFS-20 3.67+0.82™ 5.17£0.75" 3.50+0.84 4.17+0.75" 467+0.82"

DFS-25 3.33+0.52° 483+1.17 3.33+0.52% 4.33+0.82° 417+0.75"

DFS-5 4.83+0.41° 4.83+0.41° 1.83+0.98" 217+0.75° 350+0.84°

DFS-10 4.67+0.52° 5.00+0.63" 217+0.41° 2.67+0.82% 3.83+0.41™

Dry-noodles DFS-15 450+0.55" 450+0.55 3.50+0.84 3.33+0.52% 5.33+0.52°
DFS-20 4.17+0.75" 3.67+0.52 3.17£0.75" 3.83+£0.41° 450+0.55"

DFS-25 3.83+0.75" 3.33+£0.52 3.33+£0.52° 3.67+0.52° 417+0.75™

USee the legend of

Table 1.

YMeans in the same column with the different superscripts are significantly different (p<0.05) by Duncan’s multiple range test.
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