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Abstract

This study compared the texture characteristics and consumer acceptance of cooked wheat noodles produced in four
countries, which were Korea, Japan, China, and Italy. Noodle types were selected after FGI (focus group interview). Eleven
noodles were studied, and they were categorized into four types: udon, fried udon, oriental noodles of various thickness, and

pasta. Color was measured as L (lightness), a

(redness), and b (yellowness) values using a colorimeter. Lightness decreased

when noodles were cooked, whereas redness and yellowness of cooked noodles were unchanged. Texture properties of
wheat noodles in terms of hardness, springiness, cohesiveness, and chewiness were measured using the Rheometer. Italian
spaghetti (spat_IL), Korean fried udon (yk_udng KR) had highest values for hardness. Korean udon had the highest value
for springiness, whereas Chinese medium noodle (mid_CN) had the lowest value (p<0.05). Chinese thick noodle
(thick CN) and fettuccine (fettc L) showed lower hardness but higher springiness. Cohesiveness was significantly higher for
Japanese udon (udng_JP), Chinese medium noodle (mid_CN), and Chinese thick noodle (thick CN), whereas values for
Korean thin noodle (thin_KR) and Korean fried noodle (vk_udng_KR) were significantly low (p<0.05). Spaghetti (spgt_IL)
showed significantly high values for chewiness (p<0.05). For overall acceptability, thick Korean noodle showed the highest
score with a level of 'slightly like'. Taste and texture attributes were highest among all noodles, and its high scores for
chewiness and smoothness might contribute to its overall acceptance. Korean thick noodle, Korean udon, and Japanese
udon were not significantly different from Korean or Japanese thin noodles. Japanese fried noodle (vk udng JP) showed
the lowest acceptance among noodles in terms of color, flavor, taste, and texture. Chinese thick and medium noodles
showed lower scores for overall acceptability, whereas chewiness was not significantly different from other noodles.
Spaghetti and fettuccine showed lower scores in terms of overall acceptability, taste, texture, springiness, and chewiness.

Key Words: Cooked noodles, comparison, texture, consumer acceptance

LA 2
2 8ge] Ast Bl st Qlste] Wy B WRe] &
HI7E 3 ol mhE e et vid SkskaL sle d
o]thPark & Ku 2003). 1990 & A= o] AR5} o] F
=2 o] AES 04%= v A4 SRl vS, &
7, vt SR04 BE FYstal Ak Flske Eo of

62%7F A 2 A2}, Ao zga]
37.1%7} AHLZ AH|EeR] 5L Q)
We B shRol wiEe 7;; py

H

e}

A3 FEgEA R2E fHE o)L SH(Yoon
1991). He AAH o g d] ExEo] glon UrE7} 7}
F wBHoR zol Agolth A FAHOE AW S
A ger e GI7FEE o8t Rolvt HARE T=at)
ARE3Ie] SFeHKim 1997). WH-E HelA, 7HAA, ﬁxﬂxg—‘z
o] ZHo S 2L Qo] AAE AEFEokIA F

& AHE A =k HiRe TE0 F2 24 OE
Seleolr e ke BREel sy

EJ

L
-

2P AAhgo ol ol §Ha gtk WRel Bt A
A A FAEs FUUe] FEEQ w8

*Corresponding author: Hee sup Kim, Department of food and nutrition, University of Suwon, San 2-2, Wauri, Bongdameup, Whasungshi, Kyonggido, Korea
Tel: 82-31-220-2228 Fax: 82-31-220-2189 E-mail: hs6482@suwon.ac.kr



] ATF(Lee 5 1997; Park & Ku 2003) 53 72o] A5}t
71 e e AW ATt Bkou HZdlle 7158 &
AL Arrek Aol gk A7F R = Ut A2 (Bae
2008), <3}7FF(Kim 2005), F2HKim 5 2007), &, w7}
(Ahn & Yoon 2008) 52| o8] 7IA] AEE 713 7154
Aol gk F4 54 A7 HrEee] el A AF(Yoo
& Kim 1997) & ThFs A7} o] Foix] it}

23 AR o] e e AR Tash o
g sith Ae] "o tigh ARt 7|k Abgmlct
A ApolE Ho|BR ey, A, gl val #e
2 rtel 71715 ol&-sk "l2A o] iAo g A+E
HE HIEATHEdwards & 1993; Pipatsattayanuwong
1998). Baik 5(1994)= o] Bl2xjo] AAAQ JFS F
= A& A dhige] §heF v)goln IsA At &
Z AaEel B AFA JFS F 5 UL STh

23l mE o5 AEske] {9 FA4 W] St
2 Q8 okt 9 AFel Skt Ak 2 AHE gk
3 57t EA)h BF il AR EE WrEE we W
o] oj FF AL Zh JIEA A3 =2 vig- Ak
g7y $evet R e W gE 23S tEst
= FYHe F4 EAolY AR 7SR E Bl At =
2 A9 it
olo] E Ao A= Focus Group Interview(FGI)E 53}
of f2juEte] 2UHE W Bkl li=e] b |
1155 AR oS oz =g A, 9 Ax, g
27 B4, 281543 22 F holding Al7+e] zjolo) mE
WS AFsiAh 3 Evet ARRE R H
o] &nzt 71SEE HlaL AL Skt

Sy

LR

1. FGI (Focus Group Interview)S E¢6t A|22| MA
FGI(Focus Group Interview)zt oJ® 54o] E4& $]3
THIE SHAE 2 B4 et Bl o] aFoA o]
op7|sl= PR BAZAL WHFC] SR, B EFRALlA
= W7l € 19 S7Iv Bixet e wBS Al
FEIZMA R o] dokd & Utk Aol Uth(Lee
2009). FGIE {18 A A= -guetel] AFshes =
7|28 F=, =, MEY, Y42, 95 5ol & 2541
2082 ez stk Aol gt AR AFEAA
eV HERSE, DT, o, TH)E ARA ERE A
Alehe ZEHel g 42 Fof 4= wvh ¥y 23st
A5 tRlEiA 7122 WS ()71 B sk
ot e Fol|le A=) M s-guket Hell thelld A, A
, , FEdw, Asle A, 72959 924 o &
2 S 5 ole] dHA Eojstar #Eeiit.
FGI®] A} F3(Nagao 5 1976; Jeffers & 1979;

Arf= U= EM EM Hlm 455

Ding & Zheng 19912 EU|Z olHlg] T2} 79} 55
olrlole] HEskd = =, Y&, FollA FuljE
UE 5, F= W, 4aH, = W 5 o8 FH |We 11
% AAste] vlasinh. A ARgE me YehdE Y
d7rek AeiAg, IS Este] Fstiem, Ase]
2R 9} AZzAL, QAFHS <Table 1> Vel ok A&
THEE 5, &AW, Z=5 ¥, g2E, o5 T 1%
< APt olF 952 Mo o] 95 2 T2 Wb
z8] Aot AFES F7Iv FHI, d=5el A7t A
At 1159 WL =195 (udng KR), YE-9-5(udng_JP),
o] -5 (vk_udng KR), Y¥o}7]9-5(yk udng JP), S
=ZH24=(thick KR), S5 (mid CN), 5=+ (thick CN),
32 H (thin KR), Q¥4 (thin_JP), B1FXY (fette IL), 2=
A€ (spgt_IL)°IH}.

2. X2 IEM

NECEE S R

xeRe] Bals AR xele] FFS 239 F 9%
ol B2 AL vi2dAe] st R 247 2
Z7)ehe Bel ¥u2 23sgnh

ze|Re) Ho5718(%)
—[EEe] Hv)-Are) Rv))zive] 23]x100

g8t St

2A2] Z71E(%)
(EEe] FH-Ane] FHyAwe] FEx100

He] M= MAIA|(JS 555 Sun Scientific Co., Japan)E
435t 24313 L(lightness), a(redness), b(yellowness)Zt

35
o
97.26, aZk& —0.07, b3S +1.86°]3UT}.

ABE 7

= AWe 228 F 35 mesh® Ao YA § 2
AH S T cello] 715 "ol AEE =4

S
300 mL 254 100°ColA] 7+ A8 =
g5t 3 Ao vkx 10% B<F o 3

Egrlom
= g
© =
b o

302 B 215 W F A0 olE SR WA AAE, 40
270 A Azste] 23t

4. HAK Y

Z2He] "2 =42 Rheometer(Sun scientific Co.,
COMPAC-100, Japan)E ©|-&3sto] 5E7F WlX|sl $o] Zz]
A} 4027 A g 2] e 92X E S48 =
ZHE o] 83lA ZEE L ES AAT & 7] oF



456

BEREEX SR

Val, 29, No. 5(2014)

<Table 1> Type and source of various noodles from four counties

Group Sample Brand name Shape Country Ingredient
Sanuki noodles salt (4.1%)
; udng JP (Kwada Co.) round Japan wheat flour (95.5%)
udong .
udng KR ( Chu[njgs(z)r:)g Co) round Korea wheastalf;l O(To /()9 6%)
. 0
Yakii udong wheat flour, salt
akiiud yk_udng_JP (Miyakoichi Co.) round Japan canola oil, lactic acid
ii-udon;
Y ¢ K udne KR Yakii udong round Korea wheat flour, salt,
yk_udng_ (Nongshim Co.) starch, lactic acid
. Kalguksu wheat flour (97.5%)
thick noodl thick KR (Chungsoo Food Co.) round Korea salt (2.5%)
ick noodles
thick CN Jangsoogyemyeun flat China wheat flour
- (Dalsung Food Co.) salt
. . Jangsoogyemyeun . wheat flour
mid noodles mid CN (DalsungFood Co.) flat China salt
. Somyeun wheat flour
. ) thin KR (Nonhshim Co.) round Korea salt
in noodles
. Itskansomyeun wheat flour (96%)
thin_JP (ituki Co.) round Japan salt
De cecco durum wheat (87.5%)
- dl fette_IL (Dececco Co.) flat Ttaly purified water
taly noodles
Y spet 1L Spaghettina round Ttal durum wheat
pet (Divella Co.) y (100%)

udng: udon, yk_udng: fried udon, thick:thick noodle, thin: thin noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese, CN: Chinese

IL: Italian
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<Table 2> Volume and weight increasing rate of cooked noodles

Volume increasing ~ Weight increasing

Sample

rate (%) rate (%)
udng KR 72.67+5.66" 168.70£14.14
udng_JP 77.88+3.00 195.00+2.36
yk udng KR 26.96+7.83 25.00+7.07
yk udng JP 37.36+6.87 26.6749.43
thick KR 75.83+1.18 166.80+23.57
thick CN 71.8248.92 167.67+4.71
mid CN 73.2142.53 155.00+11.79
thin KR 73.91+5.96 196.67+9.43
thin_JP 74.37+0.68 213.33+4.71
fettc IL 78.93+9.00 191.67+11.79
spgt IL 81.41+3.87 186.67+0.01

DMeanz+deviation

abbrudng: udon, yk udng: fried udon, thick: thick noodle, thin: thin
noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese,
CN: Chinese IL: Italian
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<Table 3> Hunter color values of raw noodles

<Table 5> Hunter color values of noodles after holding 40 min

Hunter’s color value

Hunter’s color value (40 min.)

Sample Sample -

L (lightness) a (redness) b (yellowness) L (lightness) a (redness) b (yellowness)
udng KR 91.57£0.37"  -0.44+0.03% 11.76+0.58° udng KR 72.57£2.26%0  -2.32+0.17% 17.57£0.92¢
udng JP 91210247 -0.99+0.04 13.49+0.41¢ udng_JP 74.68+1.42%% .3 .57+0.06" 14.50+1.00%
yk udng KR 77.33+0.40° -3.37+0.07° 14.60+0.61% vk udng KR 75.88+1.77%  -3.51£0.52° 11.42+2.43°
yk udng_JP 77.88+1.14° 2.4240.06° 6.99:0.62° yk udng JP 77.63+1.28° 2.50+0.08 5.85+0.03°
thick KR 90.09+1.12¢"  -1.34+0.09° 16.75+1.21° thick KR 72.97+2.59%  _3.62+0.17° 16.21+0.95¢
thick CN 87.19£0.84°0  -0.15£0.06" 12.60+0.28 thick CN 72.03+0.58®  -0.90+0.19" 15.37+0.10™
mid CN 87.65+0.42¢ -0.09+0.02" 12.84+0.67* mid CN 732240494 -1.00+0.15 14.45+0.59%
thin KR 91.10£0.827  -0.53+0.01" 13.78+1.22¢ thin KR 7441£021%  2.66+0.18%¢  16.98+0.86°
thin_JP 90.23+0.47° -0.84+0.06° 15.56+0.95¢f thin_JP 75.4120.05°% 3124026 15.76+0.38"
fettc IL 86.37+0.41° -1.26+0.07° 26.93+0.20° fettc IL 73.51.16%  -2.99+021° 21.98+5.46°
spet IL 83.50+0.32° 0.09+0.111 30.24+1.18" spet IL 69.48+0.33" -0.94+0.16 30.68+0.13¢

YMean+deviation YMeandeviation

abeAlphabet which is different from each other within same column
means significantly different (p<0.05).

abrydng: udon, yk_udng: fried udon, thick: thick noodle, thin: thin
noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese,
CN: Chinese IL: Italian,

<Table 4> Hunter color values of noodles after holding 5 min

Hunter’s color value

Sample

L (lightness) a (redness) b (yellowness)
udng KR 71.73£1.26"  -2.29+0.18¢ 17.76+0.43°
udng_JP 73.87+0.62° -3.63+0.03 15.02+0.82¢
yk udng KR 75.02+0.74 -3.48+0.33° 11.87+1.37°
yk udng JP 77.08+0.77¢ -2.49+0.03¢ 6.09+0.09*
thick KR 71.85+0.72° -3.55+0.05° 17.14+0.58%
thick CN 72.84+0.60%  -0.93+0.07" 15.14£0.62¢
mid CN 7326051 -0.98+0.18" 14.56+0.48°
thin KR 73.56£0.18%  -2.72+0.08° 17.57+0.17
thin_JP 75.19£0.61° -3.25+0.19° 16.41+0.32¢
fettc IL 7239+£0.65*  -3.20+0.03° 26.69+0.96
spet IL 68.59+0.42° -0.69+£0.25¢ 31.06£0.45¢

DMean+deviation

ab¢Alphabet which is different from each other within same column
means significantly different (p<0.05).

abbryydng: udon, yk_udng: fried udon, thick: thick noodle, thin: thin
noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese,
CN: Chinese IL: Italian
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abbryydng: udon, yk_udng: fried udon, thick: thick noodle, thin: thin
noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese,
CN: Chinese IL: Italian
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<Table 6> Texture attributes of cooked noodles after holding 5 min dyne/cm?
Samples Hardness (10°dyne/cm?) Springiness Cohesiveness Chewiness
udng KR 5.41+1.27% 412.95+53.73¢ 80.18+14.01° 482.36+42.13%
udng_JP 5.63+1.08° 67.45+8.09° 97.78+2.66° 490.85+110.64%
yk udng KR 6.74+£1.47° 74.23+8.30° 54.96£12.11° 813.42+148.63%
yk_udng_JP 2.77+1.06 72.06+3.33¢ 67.61£5.32° 782.28+59.13¢
thick KR 4.99+1.61° 70.206.70° 66.99+14.00° 268.51+131.87°
thick CN 2.23+0.93* 101.50+8.75¢ 97.47+9.08° 420.31+69.28"
mid CN 247+1.20° 18.75+2.53 95.82+5.28¢ 144.56+41.33°
thin KR 5.26+1.18° 39.10+£5.55° 56.60£5.37° 358.67+£98.90™
thin_JP 5.04+2.76° 63.04£6.91° 724141530 608.79+76.50%
fettc IL 2.03+0.13° 78.89+11.70° 77.46+7.81° 908.08+74.59¢
spet IL 6.96+£1.26" 75.01+7.08° 67.76£12.58" 1340.99+251.88"

DMean=deviation

ab¢Alphabet which is different from each other within same column means significantly different (p<0.05).
abbryydng: udon, yk udng: fried udon, thick: thick noodle, thin: thin noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese, CN:

Chinese IL: Italian



460 EBEIREELZEEEE Vol 29,No. 5(2014)

<Table 7> Texture attributes of cooked noodles after holding 40 min dyne/cm?

Samples Hardness (10°dyne/cm?) Springness Cohesiveness Chewiness
udng KR 5.72+1.29%%0 66.51%5.55¢ 64.58+16.02% 424 47+98.14%
udng_JP 5.72+1.02%¢ 64.81+11.64% 89.17+19.43% 510.82:140.13%
yk udng KR 6.76+1.66% 85.33+21.12° 58.06+15.07° 1023.56+146.55°
vk udng JP 2.33+0.23? 57.9245.54% 81.75+2.69°% 483.22+29.13%
thick KR 2.56£1.73° 79.49+521% 82.9543.06% 540.91+110.68°
thick CN 3.25+0.72% 74.59+17.52% 69.50+14.51° 570.60+187.82¢
mid CN 3.51£1.83° 50.10+11.33° 80.35+7.32% 1224.70+109.941
thin KR 3.82+1.43%¢ 28.10+4.76° 68.55+6.25%¢ 366.55+123.25%
thin_JP 6.33+1.54% 24.89+7.37° 25.65+8.61° 320.90+25.15°
fettc IL 2.78+0.54° 81.38+6.82% 74,545 4204 1286.54+178.59
spgt IL 7.28+1.35° 75.76+14.28% 72.43+13.32" 868.82+161.49¢

DMean+deviation

ab¢Alphabet which is different from each other within same column means significantly different (p<0.05).

abbr.

Chinese IL: Italian
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<Table 8> Consumer acceptance of cooked noodles

Samples Overall acceptability Color Flavor Taste Texture
udng KR 5.76£1.60%D 5.16+1.76% 5.38+1.674 5.40:£1.60° 5.58+1.574
udng JP 5.77£1.84° 5.64+1.314 5.001.91% 5.71£1.67° 5.58+1.564
yk udng KR 4.97+2.12%¢ 4.53+1.80 4332102 5,052,254t 5.20+2.025
yk udng_JP 4.11£1.98° 3.56+1.89% 4.06£1.78° 3.72+1.80° 4274193
thick KR 6.14+1.64° 5.19+1.76 5.14+1.44¢ 5.67+1.64" 5.60+1.63
thick CN 4.65+1.82%¢ 3.99£1.85% 425+1.66™ 4.71£1.70% 4.77+1.72%¢
mid CN 4.67+1.55%¢ 547+1.88 4.74%1.69° 4.50+1.62% 4.53+1.68%
thin KR 5.41+1.59%% 3.84+1.72% 5.07+1.74% 5.23+1.57%f 5.26+1.75%¢
thin_JP 5.55+1.39% 3.90+1.61% 5.46+1.48¢ 5.72+1.55 5.40+1.49
fettc TL 4.41+1.59% 6.92+1.34° 4311528 4.13+1.53% 4.35+1.66°
spgt IL 4.39+1.96% 7.09+1.64° 4.16+1.69° 431+1.87% 4.65+1.88%

DMean +deviation

ab¢Alphabet which is different from each other within same column means significantly different (p<0.05).

abbr.

Chinese IL: Italian

udng: udon, yk udng: fried udon, thick: thick noodle, thin: thin noodle, fettc: fetttuccine, spgt: spaghehtti KR: Korean JP: Japanese, CN:

<Table 9> Consumer acceptance of cooked noodles (continued)

Samples Hardness Chewiness Smoothness Springiness
udng KR 6.1621.54%% 5.81+1.95% 5.96+1.71% 6.48+1.56
udng JP 5.80+1.40% 5.70£1.69% 5.86=1.62d° 6.69+1.15¢
yk udng KR 5.42:42.04° 5.691.88% 5.73£1.62% 5.97+2.05%%
yk udng JP 4.60+2.37° 3.99+2.19° 6.02+2.13° 4.8142.19%
thick KR 5.56+1.38° 6.13+1.43° 5.9242.13% 5.82+1.69%f
thick CN 4.24+1.92% 5.39+1.75%¢ 4.5942.11% 4.14+1.89*
mid CN 4.48+1.80° 5.16+1.88% 431£1.95% 4.67+1.83%¢
thin KR 4.50+1.82° 5.22+1.88>¢ 5.63+1.82%% 4.88+2.08%¢
thin_JP 3.65+1.58" 5.36+1.87% 5.15+1.76> 4.35+1.78%
fettc TL 6.60+1.63% 4.50+2.17% 4.08+1.72 5.20+1.88%%
spet IL 6.941.88° 4.79+2.23%¢ 4.84+2.12%¢ 5.03+2.14%d

DMean +deviation

ab¢Alphabet which is different from each other within same column means significantly different (p<0.05).

abbr.

Chinese IL: Italian
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