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Abstract

Textural properties of the cooked wheat noodles prepared from 5 Korean wheat varieties (Woori, Yeunpa,
Allgeuru, Geuru, and Tapdong), and 3 foreign wheat varieties (ASW, WW and DNS) were evaluated by
mechanical and sensory analyses, and their correlations to the physicochemical properties of the flours were
examined. Cooking loss for noodle was negatively correlated with protein content, and weight increase during
cooking showed a positive correlation with damaged starch content. From the mechanical tests, hard wheats
(Tapdong and DNS) showed greater values for hardness, chewiness and tensile strength of the noodies than
soft wheats. Foreign soft wheats (ASW and WW) showed relatively lower values for these attributes than the
Korean soft wheats. Among the mechanical tests, multi-blade compression shear test had better correlations to
the sensory characteristics than 10% compression, repeated compression and tensile tests. Among the flour
characteristics, protein content was the most determining factor for the textural properties of noodle. Amylose
increased the tenderness and slipperiness, but decreased internal firmness of the noodle. The Korean soft
wheat noodles showed relatively darker color for the cooked noodle than WW or ASW. From acceptability

test for noodle, Geuru was most preferred among the tested wheat varieties.
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Western White (WW), 7]3-4F 73 % Dark Northern
Spring (DNS)#} 354t 43 4 Australian Standard
Wheat (ASW)= (F)H| A A 322 58] A3t

Holjo| xE

AAE e U9 5 kgoll FEHF] 155% H=
& 7lA2lsla uldyel] ol A25°C)llA 24 A
7t Eqt A3 ¥ Bihler mill (29 MN55440, Uzwill)
2 A) 28 ¥, break flours} reduction flour, sifter flour
£ 3l A4 YRR o]
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e 2435, ALAlg 5.78 F5ho] A ek
2 gl on], 2338 550°C DA b wa}
FAO. AR o2 o= 5, URS] &
AR g, W dolaEl] HEe A2 U £F
< 7 AR 87 AE AH-E )

el "=z

U 500 gz FH)el 2F(ALE 293 715
1.7%)} E(L715 288 71F 36%)E A7k &
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ol Wt AFeA] 1A A F, o] 5754
vy R 4y 54 T 2] (Atss, 150
mm-Deluxe, OMC Marcato)2 Z1H-& Ax3}xct &
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AXos & 4L 29—-20—1.6—13 mm= F2
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Multi-blade compression shear test: Thil 7]2] F& 7} -
2] 3. 9l Kramer Shear Cellol] 4H2 2= 30 g& Wi
qPatslel ode YAt I (force-time curve)® 23]
o g3, WA, 71471 & Ao

10% 2+ A4 (10% compression test): =<4~ ¥ 7p<t
(3o] 25~30 mm)e FAH ol ¥ Aol 69
mm 7 03 mmdl $HE AHg A T4 vlete) 3
FHHE FA9 10%e] D3l o= ghAbsle
Hdl gh3HE A3

ulE olxkA]#] (repeated compression test): == ¥}
7EHA ] 25~30 mm)e A& 20 mmel £ gL
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LA B A7 199§ A9 st AAstct

AYAY W BAL o)A E3 tjAl]l (randomiz-
ed complete block design).2. 2 973¢] F5-7AL8 e
A B7)F 4252 N EE AAEle 4571 F 83)7)
£ AAgeR AN AYE o B A Fg ) A
A& SAS A ZRage o4l ol EAE
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&, oA, 3, SAPaEe] 39, e old=
2 3, 183 YrHRe so]AE HE 9 sjo|2E
PAHLE Fof olzehd BAJE Table 1o Ae)xo]
k. AESEL AAALZ 62.5-69.8%] WHE
vepgtor] Urpge] did & 434k gAyel 2%
7} 1438%2 7V E51, ASWZ} 9.63%%. 714 oA
vehdrl. diAdz o g 4 daltde] 44 duY
yo} chAlghee] A Jeldcl AA E4 &%,
DNS¢] whufa] gheko) zbz} 1222, 13.50% 24 <A
Wal &8, $2, eviche A vehg) WokE
FAE AAsed & g8 $8 849 IS
A3} 092 Azl ohd F4on 927 0.83%2
W Eoka, WW2L 0.55%2 71 3 3hE el
et Eo 3R sk AR F UEEY YA
sifter flourd EFA|Z7) vl F 28 ALEH) o] B
ol 215 sifter flour® EFAIT|A] @ U9 A
Sol % GA ASWH T} 259} 23y} e §hg
o] Eoictkw et WrlRe] &APHYE @] A
2 &%) 71 Dot ASWHE 10.75%2 of 8 &
Zuvh WA Fgkod, nl4At A U] DNSX 8.3%
24 g4 A4 el g5l uld oF 3% ¥ @&
2ooh AP R ek 1 xA ] Al felx Al
F2ANE 943 dP94E ek A8 vjus}
o g WWe} DNS7} 69.8%3 the EFl nls v
A =3, WWe| &A% s oy deng

Table 1. Degree of milling and physicochemical characteristics” of wheat flours of different varieties

Degree of . Damaged  Amylose in Paste viscosity .
Flours milling Pr(oq;e)m '(6%1 starch starch Peak Breakdown Pas“'(‘gc)“’ mp-
(%) (%) (%) RVU) (RVU)
Woori 625 9.80' 0. 2.02¢ 21.2° 786.5% 2718.0° 66.1%
Yeunpa 65.8 1142 76% 5.52° 26.8° 980.5" 477.0* 62.5%
Allgeuru 64.9 10.75° 0.66™ 1.35' 315 742.0° 349.0° 65.5%
Geuru 66.7 14.38* 0.62" 4.46° 20.1° 731.0° 263.5° 63.3"
ASW 68.2 9.63 0.67 10.75* 23.2° 941.5% 351.5" 64.0™
wwW 69.8 9.82' 0.55° 3.95° 26.8° 412.0° 76.0° 63.7%
Tapdong 67.3 12.22° 0.68™ 5.21° 28.2° 837.5" 462.0° 62.1%
DNS 69.8 13.50° 0.73% 8.33" 23.6° 601.0° 229.0% 59.5°

"Data for damaged starch content, amylose content in starch, and pasting properties were cited from the thesis of Hwang®”.
Each value represents mean of triplicates, and different alphabets indicate statistical difference with significance (P<0.05).
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v, 39 A FA F7ke 94k @A "el WW
7t 27 A 1 g 9 242 g2 2 7 A dehtn
Z2| SAEMNE WW7L 420%2 714 B3t ol&
Wwal ghula jhake] wolx] Awe] ulad stz
Eile] SEART 43 4B S35 @9kl A
2 Atgsich. 39 Al gege] A B 254
(Table 1)} 2] &Ago] 2.33%% 714 A vehgt
t}. Patent ‘W7}2-8 0] 43 o] 599 AYoMx 2%
e 57t ASWHLE Y A F7HRE e
T B 1E 3 3ich X DNS9} ASW7} 0.17, 0.162
2 Egked, 34 42 B9 F ueslE g9
ASWZ} 4.65 mg/mLE 714 A Jebgc} ASWr) &
=7} 5 SeEhEe] SAS 39 o]f Table 19
viehd wis) 3ho] olute SAPHE-S- Wo) i3k 9l
7] WELE AREC®. SAPHE §eko] ¥& DNS

Table 2. Cooking characteristics” of noodles prepared

with different wheat varieties
Weight Cooking Carbohydrate -
Flours gali’;lh loss ® losi T?(r)blnsil)ty
@® (%) (mg/mL) T
Woori 207 3.43* 345" 0.13*
Yeunpa 1.87 3.03* 18T 0.10°
Allgeuru  2.20° 343 3.34™ 0.15*
Geuru 2.02 2.33° 2.34* 0.09°
ASW 2.0 337 4.65" 0.16'
ww 2,42 4.20° 3.93* 0.15*
Tapdong  1.98* 317 2.43* 0.14*
DNS 193" 2.83" 407" 017

YEach value represents mean of triplicates, and different alpha-
bets indicate the statistically significant difference (P<0.05).

HA| DA xe] SAEF Wr3lEe ol v ¥
steh HAZ 94 94 U WWel ASWI =
A Qe xejdale] o A4 eyl

T2 2|83 UrLRe] o)sidky B Tte) 4
JHAE A E ZA5(Table 3), B2 gapo 28
A 2%} ¥ BAE Hgon®, AR i
< HE A Moz FAT 4L B g
o} & d53E9 Ao AVAAE Bole Aoz
ehgol. 53] el 2ejeAlgat vl g 2 Ag
A2 e BAE BHolo], SAHREL g5t 2 &
THES g Fole d¢E s e 44d
@ AR opuRze] FPapo] B AS el
o] v] 24 ol AFHF nyon, ol o}z
Z7} epdaducl 33} 3 o] g 445 4
ol 71Qgtcha Alg €. Wrlge] se|lAE HE
© FAS7 4 28] &S 259 g BAE vy
21} do]AE YAHLEE FAFIIG Mo WAE
ey},
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52 W53 FA9E PT A Y 5 Qe 1A
A A& dolro] st A% multi-blade
compression shear test, 10% 313t Al ¥, vl ¢FRA1Y,
U Aol AR Ao Table 49 2okl wle} 3¢
ok & IS5 FHE7E 3N A% EHez
AN 10% HEAYA e gy ggio)
132.6 g force 2 7} 39k 2)F4E 43l o) A2
Fkon], I FolA % WW7) 41.9 g force 2 714
steh 38 A A" YL 9SA A Yol vl
ERZ7)7F vl A ¥8-E & 5 Utk vk A
L & At v ¢etd AuAda 4y
Avkg sl @ ZAal, A4 U<l 52U} DNS7F
2 A3 H44E g en] da 9 e
ASWZE 71 22 kg Bl A AYeAx
A AU §FL3 DNS7L 7P HefAHe B
Reow], 9 Uel EaFwo] 30.20 g force s 7}
okl Multi-blade compression 34 RAx} o b3

Table 3. Correlation coefficients between physicochemical properties of flours and cooking characteristics of noodles

Weight gain (g/g) Cooking loss (%) Turbidity (O.D.) Carbohydrate loss (mg/mL)
Protein content (%) -0.65 091 2041 0.49
Damaged starch (%) -0.34 0.21 0.33 : 0.41
Amylose in starch (%) 0.26 045 0.26 =
Paste viscosity (Peak, RVU) 0.66 -0.39 037 0.36

Pasting temp (°C) 0.50

041

D.02<r<02
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Table 4, Compression and tensile properties” of cooked noodles prepared with wheat Bours of different varieties

10% ‘Compression Repedted compression Multi-blade .compression Tensile
Flours Max. force Hardness  Chewiness ~ Max. force Area Gradient  Max. force
(g force) (g force) (g force) (g force) (g force /s) (g. force)
Woori 79.0% 4538" 1917* 17}t 269 2498' 36.08°
Yeunpa 78.3% 4035 2143° 7727 2.04" 2051 3340
Aligenru 65.9" 4518™ 2097 7678 1.90% 1879 30.2¢¢
Geuru 95.1° 4494 2390° 10140° 2.42% 257 3593
ASW 52.9* 3613° 1875° 6965 219" 1961° 32.63
WW 419 4377 2066 5231° 1.60° 1258° 34.83"
Tapdong 1326 4803* 2445 12038 244" 2351 4228
DNS 71.6° 4952 2632 10362° 2.78 2156" 43.60"

Each value represents mean of triplicates, and different alphabets indicate the statistically significant differences (P<0.05).

48 g5o] 12,038 g foree® 4 A el e
of, ghilal §Fefe] & DNS8} 1.8%6) 1 hg o8
kel €A Yol g §F4L "ol 7,727-10,140 g
force 2 ASW} WWRT} 38 gh4eg wgir). 9y
2 DNS7} 2.78 gffs® 734 HEge] X7} vigd %
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Foixl F7HE wh g wirlz] ghalEle A A o
A& Yehle Ao 7A Wo] & 38 Hele
A% qlolA Head o 8L P& s3grke 2AE 9
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et

=52 UEH got
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Tl A e B2 o) FE AEE GIHER W3
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Table 5. F-ratio of ANOVA for sensory attributes of
w«Mnoudlesprmredwitthatnmuqut

varietles

Attributes ‘Wheat Panel  Wheat X Panel
Color 145.28** 3.65* 1.24
Surface firmness 10.71 % 2.07 0.92
Internal firmness 14.23%* 3.28 0.70
Slipperiness s11% 202 0.90
Tenderness 17.18%* 1.98 145
Stickiness 1.20 4.41* 1.0
Chewiness 16.89%* 1.60 0.67
Roughpess 14.54% 424 0.89
*P<0.01.

**P<0.001.

AL F9E FUHA AL F e FAelA
7€ A AN E A5 E WrLER d9ct.

zt 54 S g ANOVA Foatiog &4%
At 4 EFE ofE A5 FA4S ARAEE A3
T BE BA4E0] 1% YAlE 0.01% oju]e] =& &
g Jehilon, RFAALRUT e W
O AE Vel A sk n g eHrle AAE Als
& k3] 3 SR 2l ' JehdoH(Table 5).

7+ 53 B4 oigl Aslg Alv] 2 (Table 6),
o] A AR FoX7) 7 SeEA AA"
EXes ga%gde] AA7E 1544 12.088 717
B gl sizighar 2] =4t 9 Wal ASWel Wwl
71 e 4749 5.14% 9 fal4-g el
] AL o7 Sl apo] Eom o FA e}
the Aoz deiA gl o) AlE-§, wiolite] 47 &
A, A% Eq] 415 3 & gkl i 95
E Aeg yasy ¢ Table 14 % A A=
Y7o s sl¥ kg wesHE S 4
3 & ARVA7} glslen, Ay s A
Z Wbl A% FF2 Ake) xo)rt Ae] whAs
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Table 6. Sensory attributes” of cooked noodles prepared with wheat flours of different varieties

Color ~ Surface el g eriness Tendemess Stickiness Chowiness Roughness  Accepiabiliy
Reference 300  10.50 9.00 7.50 7.50 9.00 7.50 9.00 6.20%
Woori 104 108% 962 72T 586 863 016 10.00° FRES
Yeunpa  1070° 935 962 891" 631° 816  850° 1013 5.20%
Allgeurs 1208 841 747 1025° 889 789 598 691 506
Geura 981° 1019 997 981 61 173 872 872 68T
ASW 474 69% 621° 961" 9600 725" 531° 6.10° 6,67
ww si4 779%  eea®  8T* gos 733 570° 6.38° 560
. Tapdong 832 93 82 919%™ 743  825® 712 767 5407
 DNS 677 1063 973 8.00% 6200 818" 84T 9.52%  593%

YEach value represents mean of triplicates, and different alphabets indicate the statistically significant difference (P<0.05).

z) edsiet. wielr] EEZF Y zlolye wkEHA W
- ZE|FA Bl ¥R AeE AU B4
Ax} A W8 wE S AL 7|2 St
2} 34 W2 AR Fee J1EEA R 44
o] o]%-8 A& velyr). Patent UrEE A13H¥E o)
99 v o HA] ASW7F A4 9 Wl glejA
5% 9 Lupg Ry SpEig]cl.

FEZA O FHEE 1FEARS &=
) w3 e 2 $2], 1F, DNS7F 10 o] o=
CEA JeRdon], 4] ddWo] 699 7.8 WA
dAAWUB.4~109)8c} & g Byl URErle
g Fepe] S whe aFe| s A ebd
- o] thildl ghedo] AL o4l oA el ASW,
WW7L 713 BA Yolslee gy ek o
L AT ARRAC} &S RO gE e gl §
o] B8 A Yo} Ade] Az F ATl
B g4do] ¥AEY FAAL Al #2 Tt o
DB 2o Zeixle AN wr). olvlx, o)E ¥
| o]fE ql3}ed Texture Aanalyzerellx] 233¥ gHr}
Aoz v gA WrHE Zos g, &
e $9) QAYUd ASW, WWrL 7)1E 2R A
gatpe) A JA™LHE) e e By v
L2l gA e AY 2§ F50] 7EEAN) 2
e Bel Fhedl, %] 10252 7 ¥k
$-2]"e] 7272 71 A viebdc} fddL Alg
Al 24 ™ol ko, =4 dAY
- Felle EaFUE AYslae 25 fd4e] BelH
o} 3 AAY §E e e AlE g9t 4
3 A velon i W WEEr] 94 v|s=¥
 SAE Jehi AeAe A Hlst AP 5
27} 71 & e vl ow] ASwel wwarl g
- SA A WEe) FA el AASA 94, 3
- Apole 47k olo} A gl AYE Hel=

Aoz Jepdct AR v E Alwr) 2 EAL
o} B3 2hE BolwiA oln| AWE ule) 3ho] U F
74l freJAHE HE Kol Wstel. WEHAA}
71 slAteldl izt AL ) AR S8
F-E Ao e Aeko] G, FF7L Fol7} vi$ A
< HolojA Fald WA alolzlE Alge] o
A Aoy o)E}.

715%e S FI= 2 FU0] 6872 7MY & &
& vehdor 7 t}g-o2 ASWrl =qit). Panel
£ Y-S Al £ Ao 2FY0] Ae Aol ¢
3ln] qlo] dEiiE Ado] Hojx wiakalEcla
st ol g AL diAY d=le] I 23]
7 BAoE AwA, $AHA, w0 #3d 24
2% AL AFsx UF D 58 AL 4o
3= 7ol lE-S Vb o) Ada} e Ayl
279} 7k A Ao sifter flour7bx] E3Hsl
YrLFe] S AldAdAe] jdre} ke
BoF3 q)rt.

=5 EE SAN J{AIY 40l At

& T2 H5d EAEF Texture Analyzerg
ol 43te] A3 22|37} Aol ARFA Table
79 Ael= e ok AR ARATT} 04-0TH =R
32 g Hole olfe U FE57e] 5AAlelr) Al
A2 v s 7] AEL Ao Almdet.

ZAAA 22 Table 72 multi-blade compression shear
test, 10% S} A1¥, HHEqhA A3, 9 QA Al
W 2 Al £ multi-blade compression shear test7} T}
E e N $58 22 BAES o 2 4
FTRAE Bt FARHLE FHE7]E multi-blade
compression shear test2] WA o) 10% ¢34 Bl o
& 494 2 es(1=0.76), WH-E719F WA
2 test A 7)-&7 )7 o AFRAL0.74, 0.75)E B
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Table 7. Correlation coefficients between mechanical characteristics and semsory attributes

Surface fuemal  Shpperiness  Tendemess  Stickiness  Chewiness Roughaess
m";o‘“r‘:) 0.68 0.61 —» 028 0.63 0.57 045
M’E‘:::;d‘ 0.76 0.66 0.50 055 0.65 0.70 0.62
"E“‘;“:‘;‘i’e‘:‘;" 0.74 0.74 - 056 0.64 0.75 0.63
lomﬁo':i‘)sm 0.49 0.48 — — 0.57 0.45 —
Rep;m g:mp- 0.66 0.46 — -0.26 0.56 - -
Repeated comp. 0.66 0.46 — 027 — 0.45 ~
Tenaile force 0.56 0.42 0.48 — 0.43 0.42 —
Y.02<r<0.2.

gt} o) F BAEo] A2 u|2d FhE Rl olf=
olute M4 (E7) x-HA xBHA ] E719 d%
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= Axdel ERZ7)e WE27] ool HAAF A
FHAE vole A% vl Hgoz, FAZV|Y
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Oh %] ¥ wgl viehe th2Al & AYeire A
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U BAE 2 Zlo] 751 o2i¥ Ak A8
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o A Ad A 4 S5 ¥d27)9
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BHog wolgelAv Wil wel I FrielA

Table 8. Correlation coefficients between physicochemical properties and sensory attributes

Surface Internal . . e .
Color firmness firmness Slipperiness Tenderness  Stickiness ~ Chewiness  Roughness
Protein —» 0.49 0.64 — 046 — 0.51 0.42
content
Ash . . .
content 0.36 -
Damaged i . . N
starch content -0.31 -0.21 -0.40 -0.21
Amylose in _ —_
starch — -0.43 0.44 042 0.59 -0.54
Paste peak — 021 — 0.24 — 0.23
viscosity
Viscosity . - o . . 023
breakdown 0.28 0.38 .
Pasting _ . — — — 022 0.25
temperature 0.25 0.31 . .

b.02<r<0.2.
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