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Abstract

This study was conducted to determine the effects of physical treatments for quality of wet noodles. Noodles were being
tried with a microwave (for 1 min), an autoclave (for 30 or 50 min), and both autoclave and microwave (for 30/1 min
or 50/1 min). The results showed that the pH levels were slightly decreased after treatments of autoclave and autoclave/
microwave. The moisture contents were considerably decreased as compared to the control except autoclave (50 min). After
all treatments, the lightness was decreased in all samples, but, redness was increased (except microwave) and the yellowness
was increased after autoclave (50 min) and autoclave/microwave (50/1 min). Texture was increased as compared to the
control except microwave. In the sensory evaluation, the noodles treated with microwave, autoclave (50 min), and autoclave/
microwave (50/1 min) showed a high score in overall preference. From these results, both the autoclave and microwave
methods can be applied to the wet noodles without diminishing its quality to a great extent.
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w2}, SO A A= Hell 24 71548 24 7t
stol GaFs A% 7154 % g 3
(Park S 2008). 1A} o]
= U9 AL gluten?] LA AEQI gliadin} glutenin®] 8
g a2 gt dH=TE dorle 8 4ES
2 &2 A QJth(Falchuk 5 1974; Shon DW 2000). S}A|2F ‘?__._‘
7% S 5 guiend WEIO AR WA =
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30| FasHA A-&sh=t, olHd A A2 HE
of gluten THY o] FAIo] OJ5te] LFEFEO.R gluten Tkl
& wo] BAEA YoIA T ST ATE sk By
olztxr & 4= ItiKoh BK 1999).
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Table 19] H|&of we} ¥hEste] WS e 5 71QME 7]
(DW-AC 920, D.W. Industries, Busan, Korea)o]] 92 & 2%
121°C, Alo] At 1.2 ke/erol| A 30 min & 50 minZF 7Ht7HE
2 &3t th. Microwave(MW-272LB, LG, Seoul, Korea)x] 2=
127 A2slgon, oju Ast Zukd~t 2450 MHzo| 1,
AATZTEFHL 700 Wo Rtk 7H7FE T} microwave B3}
At 7grkd 308 2 505 A2 23 microwaveS 27+
124 A g)sto] Aol AMEstelen, S22 A2siA] 2
HE 22 ARESHAT

Table 1. Recipe for preparation of the noodle
(Unit: % of flour basis)

Ingredients Flour basis (%)
Wheat flour 100
Water 50
Salt 2
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Switzerland) 2 275500, 2t AFL 38 ukE stk
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b*=1.680|ith. WL 7HeA A=7] A HEe] Mo Ad
< A2 =252 10 m FEto] MEE 742 S5 ol
AMEE & o] ZFe 1#=98.74, a*=0.20, b*=—0.330]%}
o, 53] o4 WHEste] SAsA

6. =4

Texture meter(T1-AT2, SMS Co., Tokyo, Japan) & P/45 (45
mm diameter aluminium cylinder probe) @ noodle tensile rig
probeE o]-§3to] AH U 42 Hof tfiste] 7 E(hardness),
2247 A(fracturability), -2} (adhesiveness), -5-7]4J(cohesive-
ness), 2] A(springiness), 7/3(gumminess), %J3%!4(chewiness),
B A(resilience), Z1He (shear force) Z 213} (tensile force)
o 24590 BAL 245 Sig Alne Zut Huke
Ix1 ecmZ A2 & test speed 0.5 mm/s, load cell 5 kg, test
distance 75%, 1AF=-2 test speed 10 muw/s, load cell 5 kg, test
distance 80 mme] XALSZ 53] o|A} HIES}S ZH 3T
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+= Lee 51(2000)8] A-FollA ¥ 4 9 7| EARS H7le}
o] A3t A pH7} 5.8~6.28k3 B3t At SARE At
£ UEITE
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Table 2. pH and moisture content of noodle treated with autoclave and microwave

Control A 30 min M 1 min A 30 mintM 1 min A 50 min A 50 mintM 1 min
pH 6.07+0.04% 5.94+0.00° 6.08+0.01* 5.95+0.05° 5.98+0.00"5 5.93+0.00®
Moisture content (%) 24.73+0.34* 16.27+0.30° 18.36+0.218 14.99+0.07° 23.89+0.31* 15.97+0.56°

A: autoclave, M: Microwave, “® Means with different superscripts are

significantly different (p<0.05).
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Table 3. Color of noodle treated with physical treatments

7F7E 2 Microwave A 2]7F AHE O] F2 o ujx]&= FgF 853

Control A 30 min M 1 min A 30 mintM 1 min A 50 min A 50 mintM 1 min

L* 80.03+0.06" 25.27+0.12° 64.28+0.02° 60.27+0.07° 69.110.50° 71.26+0.33%

n:zztle a* —1.08+0.07° —0.51+0.265¢ —1.76+0.29° —0.87+0.29¢ 0.05+0.06"% 0.310.01*
b* 18.47+0.09° 15.92+0.13° 10.33+0.13% 16.29+0.12° 24.70+0.31% 27.21+0.37*

' L* 58.45+0.14" 62.89+0.00" 60.4120.04 62.38+0.12" 59.72+0.18" 60.59+0.09
f;’olfl‘i a* 1.50+0.35¢ 2.48+0.08"8 1.73+0.145¢ 2.45+0.04"8 2.67£0.01* 2.85+0.33*
b* 4.89+0.08F 9.800.28% 6.25+0.14° 10.75+0.10"8 10.37+0.135%¢ 11.20£0.04*

L* 51.96+0.01° 80.67+0.01¢ 80.74+0.05¢ 80.850.00¢ 85.54+0.30% 86.05+0.34"

Soup  a* 1.15£0.03* 0.58+0.01° 0.53+0.00° 0.61+0.02° 0.16+0.10¢ 0.13+0.04¢
b* 17.5240.11* 12.45+0.01% 12.26£0.07° 11.840.02¢ 9.13+0.01° 9.03+0.07°

A: autoclave, M: Microwave,

71 g0 Tojsto] AWHIE o= AL A 3l
ThWalde 5 2002). W& 42 &9 Mkof §lo] E<'§‘E(L*)
£ BRI 51960] Hl3) HelTolH Erbstgon, B3,
7171E 50 min 2 7F7HE 50 min/microwave 1 min X‘]E]—T’-
7} 85.54, 86.052 FA 2o H|s| w2 g YERHUTE &
Ar@h)e FATE L1150 vste E23 Az toAe
0.13~ 0.612 ZAstgon, FME(b*)= BgT 17.520]
H|ate] 222 A Tol|A] 9.03~12452 Zadt A0S et
Wk E3] 7F47EE 50 min 2 7F7HE 50 min/microwave
1 min 3 A7} M= 0.16, 0.13, S = 9.13, 9.030.2
7P W2 e UEH Iti(Table 3). =92 AZE =&
BE=7F FA o] vl S7HeE 9912 Woo 5(2001)9] AT
oflA A& A 7tdxe] W Ax Fofl o8l HE-2] amylose
7 4 pasted] gel2hE QoA AZ A] S¥ol W] 4
HolH EHOR o]Ea}l, old ol 3H B F BAEL
ZA5HA AESHA =HA B B = Bt s A3
= 2HA Aok sk, Holl 7F47HE 9 microwave A
7b 7tE 2 A TE 7S} B S0l AEo] EAMEA] oot
FAgto] vjste] &9 J=7F A Uehd Zo= Al
=o] ek,

ML exures} 37 o] EAL YA F AR Az
Z9] 3lbE Miskelly & Moss(1985)2] Lol A Z5=0] ME
of| A L*3k, a*3k, b*3k 59 BE #hol AAH I 40|
FZ sttt Hauskict sH|9E A AL BELY)= B
<= Aol A Fastal, HM=(a*)= microwave 1 min #] ]
TE AT YA Aol F7H3 A A= (b*)7}
7} 71E 50 min ¥ 7}7FE 50 min/microwave 1 min 3§
Ao ARt Skt Ao g veh, AHeA Y o] &
S5 SIS & = qloh 42 WY BfolAde 8
T(L¥), A=), FAEDb*) 2 gho] FA T Bls &
23] Ao F7ste] FHo] sttty HHd 4= QL

AF Means with different superscripts in the same row are significantly different (p<0.05).
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%_ 15t Aol ui 2 #sE7E A4E wolR
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3. =4

ZEES 0|83l WS AR T 71Y7HE, microwave
2 7}9}71E 3F microwave W3 X 23 WHel A =4 At
(Table 4), A== A 2Tt 3132.589] H|S}] microwave 1 min
A5 AT o =9 Ao A= 5,069.80~5,804.48
2 fYHo R F7I8IAT) o= Cho 5(2010)9] AF oA
microwave 2 223t HO| H =7t A4 Akt fARIA L
], "ol microwave® FA 2| ¢S o 15 mm X5 H F
ARL 60T} 53, ERE 40T} Ho] ARelxe] 537}
FAFAAT dojdtial Hu Y gloj(Mika 5 2005), micro-
waveZt O] S Wste] dFS v AR AlRdE 7
AL ATt —236.679] B|3[A] microwave 1 min & 2]+
oA —286.622 {o]F o2 ZFASIY oL autoclave 30 min/
microwave 1 min B3 EFoA= —62312 §ojdoz 3
A F7FstAtt S-S FAF T 0.629] H]5F] microwave
1 min A4 0.572 452w, autoclave 30 min,
autoclave 50 min, autoclave 50 min/microwave 1 min 3] 2]
T= 0.60~0.6282 FA 2L} IA Zpo] YA gk om, auto-
clave 30 min/microwave 1 min Z 2]FoA 0.682 7} =9
o} AAL 22X 2,002.639] H]|5}] microwave 1 min Z g
7} 1,676,102 §o)F o 2 ZhA%H HHH, autoclave 30 min,
autoclave 30 min/microwave 1 min, autoclave 50 min, autoclave
50 min/microwave 1 min & 2] o]l Al 3,175.53~3,560.312 $-2]
Aoz &2 715 eEl) 9 2™, autoclave 30 min/microwave

I min Qo] A 71 2L ge dehiglch WP 7
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Table 4. Texture of wet-noodle treated with physical treatments

Control A 30 min M 1 min A 30 mintM 1 min A 50 min A50 mintM 1 min
Hardness (g)  3,132.58+£19.13¢  5,804.48+113.47*  3,001.60+29.16°  5463.85£278.55" 5,518.67+116.93"  5,069.80+111.83"
Fracturability 4.96+0.66" 6.800.24% 3.560.83" 6.64+0.25" 5.45+1.95 5.010.52*
?gdf“:;“’eness —236.67£63.16%  —150.7749.68"®  —286.6244.13C  —62311223%  —130.97+33.73'®  —67.27+9.66"
Springiness 0.66+0.03¢ 0.82:£0.00"% 0.79£0.008 0.83+0.0248 0.85+0.02% 0.84+0.014
Cohesiveness 0.62:£0.00% 0.60£0.01¢ 0.57+0.01° 0.68+0.00* 0.62::0.008 0.62+0.00°
Gumminess  2,002.63+139.49  3.458.39+38.83*%  1,676.10£79.35°  3,560.31£117.27*  3,175.53+98.65°  3,255.54+44.79°
Chewiness 1,507.71£83.70°  2,815.17+78.12B  1,357.59+34.76°  3,215.69+53.14"  2,617.68+72.80°  2,614.08+91.29"
Resilience 0.23+0.01C° 0.26+0.01C 0.19+0.01° 0.41+0.01* 0.33+0.028 0.33+0.02°
Shear force 90.39:+£0.76° 211.18+8.70A 130.48+2.97¢ 201.78+9.87* 153.07£2.53" 128.39+6.46°
Tensile force 9.4120.33° 11.04+0.00D 22.48+0.42B° 24.99+0.19* 20.54+0.27° 23.20+1.30*"

A: autoclave, M: Microwave. *® Means with different superscripts in the same row are significantly different (p<0.05).

25t 1,507.719] B]3}e] microwave 1 min * 2] +7} 1,357.592
oo, 921 o7k Yigich 22y autoclave 30 min/
microwave 1 min & 2]FLo)| 4] 3,215.692 K3l AJo] =LA &7}
stpth E9A A FA 2 0.239] H]|5}o] microwave 1
min A= 0.192 $-2F o7 o7t 7HAEHE 0, autoclave
30 min/microwave 1 min 32|74 0412 GoFo=
e 2U4e yehyot Sy Auee Zate) 23
2T 0.66, 90.399] B|EF] E X 2]FLof|A] 0.79~0.85, 128.39~
21118 FoA oz Frstglon, Y FAH041)
7171 30 min A2 T=(11.04) 212 Zolzh LA o
QroL} Lhol ) EelH Mol Al 20542492 BH 2T
of vlstel folHoz wotdl ke sralsisr.

Kim 1S(008)°] 104 Zejelo] Srelysh 244 9 4
PHE B2 71ZES AL & Yo, FE} 2L ©
38 71 EES AN & ol R0 28 4 Yk
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o) A B4, S04 9 A4S S SRS 37 A
4 5 9L Aol AR} RAAE WA 2o 7)E
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4. 7}

FTEES ol&sto] He Az £ 7FY7HE, microwave
2 7H7HE 3} microwave WA R WO BEEst At
(Table 5), 2] B9 & FHoA A A+t FA=
T-oF fold Zpole ey, Ao JlojM e FA A 475
of vls 2|2 AgFolA 3.17-4.502 fFojHo= 2 3
FE Tk A2 WY F FEY B =2H A= F
Ao} vlal Al G221 AfolE HolA] gtk Bt 3o
Ae FAZTF 4.089] Hste] &2 Aol 4] 3.58~4.089]

=

=
S

0kl

142 Ao, $o14l Aolg ®olx) golch. A% B
M= FA 2T 4.330] vls] BE F2]3 A2 FofA 3.33~
4BE $94H2 ol Bl dgkor ke 30 min
9 50 min/microwave 1 min 822 Lo A 33302 T
T 4339 Hlgl W2 HE Ak B3 dAAFFANA=
DRl 3330] ulsle] Bald AToA 3754082 FIH
Al polE Koz Pttt AAA S 712 =0 }lojAl= micro-
wave | min A2 77} 4582 7V £& H4E Aglon], 7
A7FE(50 min) E 7}FL47FE(50 min)/microwave(l min) 3
2|7 BATe vk A4S Ak

717+, microwave 2 7}F71E 1} microwave B3 ]
off &gt HeHAL A o] Ak, 7Ht7HE B microwave W
3y A2A] FA ol vsf frolFor e HeE de A
& Awo) Auolx FART} 2A F7ke AT A Ao
2 v AT} STk |59 SRl $1 e o
g i Ao AmEoAn, A7 FEo| Yol 2e)H
Aol A 2l 2ol Ao, 7H7HFE micro-
wave W3 Ao W H4E A=, ols F=7t
27 271, 1 SHoR Y A4S e Ao Bu
ol At} oo A Eeld Hel F A4UrtE @ micro-
wave A2 & Foto] W Tl 9 gliadin®] 7Y A4 &
7= 2ol A5 ATKChoi IS 2012)0]1 A4 7FI7HE 30 min L
50 min/microwave 1 min B3z o] &5l dejAAdo] =
FaAP)E B dekn stgont ARel ke 50
min/microwave 1 min @A elo] oI5t P47t Avkel v]m
gle] HokS o 7}7HE 50 min/microwave 1 min 3§ %] 2]
7t B2 7ol skl A FEO|H FolHo e e
Uehfo] $4] &2 435 2o, 7 gt 9 24 &
A BARIT fo149 Folsh Gtk W FHANE



Vol. 26, No. 4(2013)

714718 4 Microwave 2|7} A EA | ujx&= FF 855

Table 5. Sensory evaluation of boiled-noodle treated with physical treatments

Control A 30 min M 1 min A 30 min+tM 1 min A 50 min A 50 mintM 1 min
Color-wet noodle 4.75+0.97* 3.75£1.06"5C 4.50+1.00*" 3.17+1.27¢ 3.330.98"5C 3.83+0.94"5¢
Color-boiled noodle 4.92+0.90" 4.42+0.90* 4.67+0.98" 4.08+1.38* 4.42+0.90* 3.75+1.14%
Color-soup 4.17+0.83%° 3.75+0.75"8 4.08+0.518 3.33+0.78" 4.25+0.75" 3.4240.674"
Smell-wet noodle 3.75+1.14% 4.42+0.67" 4.17+0.94* 4.00+£0.74" 4.17x0.72* 4.00+£1.04*
Smell-boiled noodle 4.00+0.85" 4.17+1.03* 3.92+0.90* 3.67+0.78* 4.25+0.87" 4.00£1.04*
Smell-soup 3.92+0.514 4.08+0.79" 4.00+0.43" 4.00£0.60" 4.08+0.29" 3.92+0.29*
Taste 4.08+0.79" 3.92+1.00* 3.92+0.90" 3.58+1.00* 4.08+1.00* 3.92+0.90*
Texture 4.33+£0.89" 3.42+0.90* 4.33£1.154 3.33+0.89* 3.50+1.09* 3.33+1.074
Elasticity 3.33+0.78* 3.92+1.38% 3.75+0.97* 4.08+1.51* 4.00£1.13* 3.92+1.244
Overall preference 4.33+0.89"8 3.50+0.805C 4.58+0.90" 3.25+1.06° 4.33+0.65"8 4.00+1.045¢

A: autoclave, M: Microwave. “ Means with different superscripts in the same row are significantly different (p<0.05).

T g)et 94 1 Aol HolA| Eskont, 7F47HE 30
min & 50 min/microwave 1 min ¥3JA 2| Lol A FATH
o 2 HeE dof ViAol ottt Aer Helth wbA
7F47FE 3 microwave A2 to] s A Bl A =
= NAAZ & Aok gejzlide] Azske W A& ot
=8 A Aoz AlzHo AW, 7I47FE W microwave
A Fol= AW W 4w Mo] »steR] oka, §AA|
Z & e A7 AgEojof & Ao|tt

o OF
a0 /|

FTYES o835t AT ¥ 71U7HE, microwave H 7t
A7HE 1t microwave X3 A2k &, AW D 42 WO F4
o m| )= FTFol o] ot gttt AHHE pHE= microwave
1 min & 2ol A F22]e} §-22Ql Ao]& HolA| gt
om, B SRS autoclave 50 min X 2] Fof| A FA] 2L}t
ARl Zpol & HolA] faL, T 99 Ao BF
B ol AAaTs IRlstith He e 4 A= 9
L= FAEA) vs) BE Aol Hastglon, A
== microwave 1 min A 2|4t ZrAagh ¥, U 2] A2t
L =718t th ST = autoclave 50 min & 2] 52} autoclave
50 min/microwave 1 min 3] & Z]GLol| A =7}t ¥hE, Uy
2 E93 AgAoA= A5 42 WY oA =
B, A e, ST izo A FA 2t H]sto] E74 A
oA F71% 3 ettt B4 33 A3 AL
F2, S84, A4, BLAlA FA 2719t HIA] microwave
1 min A2|G= FoF o2 Zhastglon, 1 & Ao
= FY¥e g F7KEE 2 YE T e AdE
RE Ao foF ez Frstglon, e 7147t
F 30 min A2} FAZ L7 FY A Apo]E Holz] o

e, U R E8F AFoa= foFes Stk
T B7F 2= AW AL A oA EYA AIE
o] oA g W H4E Wtk o, A, F FEolA=
FAFet 293 ATt FoF ZpolE HolA] gtk
AA AR 7] Z o] A= microwave 1 min & 2|17} 7P =2
A4S 4o, 717250 min)i}t microwave(l min) ¥ 3§
Al FAYFL vt A4S AU webA Ad
7F47hE A microwave A2 7F A 9 42 ol QlojA A
o A% FES B AMAATITE geiado] AdskE |
< A E3lehed A 2og AlRE oA

ZHA| =

o] =E2 20109 = wS3E7|eHo] QYo R AT
Ate] 712 ATAY X Q& ol =3 E Ao 2 o]of 7}
=Y thNo. 2010-0004106).
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