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2 &% AL FHUEE A4E AxsP| 8l f71iRE SHAE olgsta dd, WAEY, AAAE Hlstelt
g {7 SRAE ARSSE VR RS S5 ¥ 2442 S (max weight)> Bt 2040.00 glor® ©] L
LA 139.12%, S712 66.05%, RSA 1,396.13 g, 71-A 190,456.12 g & Ltepstth ojate] Al A7IRE o]43h
HarpA ol Xast 242 o3 Zoh YRZO =L 20~25To A 12A17F AAJStL 357T0lsF Eof|A] H4
£ 23] AAsk= Aol AFstelar, A7 245 HIZ7] Hal EFR71AF 0.255% (K= A4 0.10%, Alkik
0.75%, adipic acid 0.03%, ¥ZA1Z 0.05%), 3+ ZAA| 2.820% (A 1.00%, TLobd 0.80%, AZIARIEE 0.96%,
Zool2YAIEE 0.06%), =28 3.00%, GAEZ 1.00%, 7HHAUES 1.00%, ZAE 3.88%S Z33t AVl2E
=E Axshe Aol Aje 2o JHE

Abstract In order to manufacture noodles using rice flour as its main ingredient, organic acid and thickening
agents have been used, and protein, dextrin, and refined salt have added. The rice flour dough that had been
baked using organic acids and thickening agent showed the max weight of 2040.00 g/ar, elasticity value of
139.12%, cohesiveness of 66.05%, chewiness of 1,396.13g, and brittleness of 190,456.12g respectively. The
appropriate conditions for manufacturing rice noodle using rice flour were that the rice was to be soaked for
12 hours at temperature of 20~25T and to be milled twice at temperature lower than 357C. Additionally, the
most ideal condition to manufacture noodles was to use the rice flour by combining protein, dextrin and
refined salt using 3.88% organic acid blend and 2.82% blend of thickening agents in order to change the rice
flour properties

Key Words : rice noodles, viscosity, organic acid, thickening agent
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# ARE ol 3e %Txﬂ 2 W] W12 U4
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oo & dAtollA= B 2HlE FX87] 97t =4
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21 #8 M=
Aol A AMERE BE S AYelA AitE B F
Zo0]9la, WrFEE = E(Donga Flour Mill Co.,
Incheon, Korea)2 ARE-3}31
Aol AHgRE §7IALE B
Wien, Austria), %F=4]%(Ottugi, Anyang Korea), A4k
INC, Ulsan, Korea), adipic
L 2R A

v

=

41

A 4HJungbunz -lauer,
(Youngsan Chemicals
acid(Show Kako, Osaka, Japan)]il.
(Ziboxan, Zibo, China), S-o}(Shree vijaylaximi enterrpr
-ises, Rajasthan, India), ¥¢7IAF4EHF(Qingdao Great
Oceanweed INC, Qingdao, China), Zz]o}ZHAIUERH
(Nippon Shokubai Co., himeji Hyogo, Japan) 5°]3it}

Aol AREE AlR= 2 FE(Shinsong Co Ltd,
Nonsan, Korea), HAET(Samyang Co Ltd,
Z}A| 1Y EE(Tatua  Cooper
Morrinsville, New Zealand), “JA|¥(Hanju Co Ltd,
Inchen, Korea) 0 2A] YuF2A¢] WrpE 4= A2} SA}
3 27d0] HES AWisiol Agelirh

Inchen

Korea), -ative  Dairy,

2.2.1 ‘49| HMx{a|

AT AL 3 520, A 2119 YR 4-58]
Ak gl B 7kt A2oflAl 12413F 341K
T2 Hﬂﬂ7]—§— akat 23]o]l AA 60 mesh& E2fa}Fict o]
), W72 Z o] 35Tl A Baste] -3 T4 Bt
5t Ar%ok‘zink

HE 53

222 4 dixo| =
Alg9 HEZ4L Deman[22]9] WHE 7|20
Viscometer (RV(DV-E), BROKFIELD, Middleboro, USA)

2 ZHSIAth(EALE 20T, speedle No. 2~5)
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[E 1] B=< 9h=o] ulgh)

Rice ratio Wheat ratio
Materials Content Content
(W/w%) (w/w%)
Mixed materials acids 0.255
Mixed materials thicking 2820
agents
Gluten 3.000
Dextrins 1.000
Wheat flour 96.120
Sodium caseinate 1.000
Salt 3.880 3.880
Rice powder 88.045
Total 100.000 100.000
224 = AR Hixo| 24 £F
=3 A7RE A £ WEste] AldE-
Y7hE w51 3 E49& Skl 95TolA 1583t
Faolel BT WIR WE, WIR WS, WT uEe)
42 Deman[22]9] HHo| wl2} COMPACT-100 (Sun

Science, Tokyo, Japan)2 ©|-&38}o] A3}t

225 M+ M=

A e] ol o5 AlzE AvLRo A7FE iy
3 G714 2.13%(FTAAE 0.50%, AFAE 0.20%, 9F
ZA1Z 3.00%, adipic acid 0.03%)E 7|3t =3 A7}E
HhEoll Al Fs Eokovt e} Aol A7) W
Elo] 3|go] et zAkul Abgro] ZJsh ARk, ALk
o] 3h=kS st AR di] 23F /714 0.255%(F
2T 0.10%, AFFAE 0.075%, FRA1Z 0.05%, adipic
acid 0.03%)2 2749 &3 3714k Arketact S84
= AR 1.0%, Lok 0.8%, YZAES 0.96%, Z2
OFAYAIEER 0.06%E E35t 2.82%E 7t e
o, GHAYAT} dextring 7L WISt HOE 15~
25mm= 3}aL 7 T A G4 30°CoflA] 35~50
B AdisEs 95%2] A= 5481, Hel e
0.9~12mm=Z FH, & 2@l ~1.2mmE AFH
3t 3, Azdle] B FEES 12.5~13.5%2 S+T).

22,6 =2|E ¥=m+2 2Y

A B4S 2ERE FA] ol5(1719] Wl et
Rheometer[ COMPACT-100(Sun Science, Tokyo, Japan)]
£ ARESt] o] 3em, S7HEE 2olwal 245 5745t

o},

Al

N

2.7 Bs dAt

S HARS 100, 20th, 30t 40th, 50tH, 60th o]
Sil
H

o,

AU 109 ARt Wo] Ay, 4
g o] ), 0, A2l gl il 77

o8 /)57t 20 & H4E FEE Srk
3 AAEBY 10 I RO A ABF

A
R4S o] gstel TeAE ATt

MU e & ¢

=
H

= S R ()

2.2.8 S| Xz
2 A7 A= SAS v.8.1F o]&3ste] A s
glon], BAMRA 9l Duncan's multiple range testo]] 2|3}

p<0.05% oA o4& A5k

3.1 |IIME FIIE & Bl

=
A712e] Abe QHAEE B0 E A4S WA
98] oAk, AlRAE, kR A%, adipic acidE 7HzZh AMg

whzat
dosgh

malic acid rice

doush

ciricscic vinegsr adpicacid

[ 1] f714ke WK A5t e e

izt o R o]gdt Uyl whEo] M= 3,880.00ps
ojglom A7R w=o] HrE 1,220.0ps o]tk 74
AbE A7 & vhge] A4 B2 E 0.5, 1.0, 1.5, 2.0%
2 39e ), zZizhe] H:l 1,052.0, 200.0, 214.0,
228.0ps2 YERTE AR H7FEE & Gkl Alabib
T2 02, 04, 0.6, 0.8%2 39S ), 1,840.0, 704.0,
684.0, 352.0ps2 UERGTE AL AJgAte Ex) =
71k 2 Ml AAE I, AR AL 0.4% o)Ak
oAl Am|7L WE o] F2 5o Astagle] =it

FRAZ(ZAE 6.8%)5 H7ISE & RIS ollA= g2
%2 %% 075 1.50, 2.25, 3.00%)A zHzhe] Hmr}
1,140.0, 1,412.0, 1,608.0, 2,024.0ps2 JER} 27} =
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F7 FHAE H7HE Al 24 B4
=55 Je7t S7Phe Ade Btk & {1 5 3.2 |R7|Ma SHENME oke Attze| Hx
oA FA2 F7PF FEE 7HE R oY Ao mA W7 R A3}El Q7)AFO B H2aT1ed AL 0.50%, AL}
FE7] el Woke] e AA 2AS FAR S ap 0.20%, FRAZ 3.00%(ZALORE 0.2%), adipic acid
= 9 Ariste] Ads & dart qlekal gzEr 0.03%= H7Fet Arlol| ZHA| 2 A, FLobd, 271

Adipic acid®] H7} & 9W=9] H = adipic acid®] & AMIER, ZajolmAIERS vz 77k Hvlsh
= 0.03, 0.06, 0.09, 0.12%¢°]|4 Z+z} 1,732.0, 1,176.0, o] W7}Eo] HkE EAS AR Ak 19 29} 7}

1,412.0, 1,572.0psE YEF AT} Adipic acid= 0.03%%
2ol HEo} 91 olF S} HEst ulslel %
7V o, f7|4E0 2 adipic acid7} 482 H7I2 pH
x93 A dslo] Hake Zo= BaEn. oRe
sl W olgt 2hnie] AlzolA ATk 24k 2
& oE s o) 2Ael dae e 24 %

1ikoz Aol §714ke] Ak QP Aol )
7o) Asans yepdcky B gt Akl GA)
o] ITH12].
139 At A= AlzolA 71 (=
714ke] d7be| mE AVHRE] EUlA Ao HIlEA
A=7b 7 Edeu 24 {714k SRl o=t HE9
T Z2 o2 AFS EYon, g {714k ARl
A Fzo] HAZE 2A YeEbkth

E3E AFl {4 A7ollA Alm] o] W] whE &
2 Az A7 =Sith & 471409 3 {714k A
BOoF HJEO| W3} FYSHA Atv|o] EE oA
sto] Wrkeo] E2)4 A fAlsHA =L, & vk
o Mg 57 H FAKZI7] At & {714 B
= e 23 A2 Fa FEAE 0.50%, Atk
0.20%, FFA1% 3.00%, adipic acid 0.03%2] =2 2
T ] 71 Heke Wrlele o) 4 wiEe] HE
7kl Aggt Aoz F]lon, ouddoa f7I4 A
A g B7FF] 02~03% = H7tekelE o, A
oF At o] WHo] Gli= Bagr F-of AP Aer w
dE ok & {7 Frlste] dx AeaE AT
o AxTOIA A @ B WANER 2]
Hj5ick
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—m— citricacid(0.5%) malicacid(0.2%) ~—e—vinegar(3.0%)  —+—adipicacid(0.03%)
85.00
g sn.m .
g w.m l
= 0.0
6500 [ IR
60.00 I\ [ A
55,00 [\ { A\
50,00 [ AR
45,00 1w \
w4 | N\ | \
gggg / \ X Py )
: d, \ i ‘ > * 9 A "
&0 | § \/ L AR y
20.00 . v A o=
15.00 \ — ) Y
10.00 o
5.00 . _
| m Ll 1 —s
D35|D7\D5‘\4|175D5‘1 1.5 2‘2.5 DS‘IZ‘\B‘ZG‘S DDZ‘DDJ‘DDS‘DDE‘DJ
*ant han gum Guar gum Sodiumalgirat e Polyacrylate
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Akt o] HEE 035,
Hx=E =A% A1 Zz
2 vepyt

A S H7RE AR S dme
140.6, 250.0, 275.6, 303.5, 511.5ps, AJTARS 2,688.0,
4,336.0, 2440.0, 3,356.0, 5,580.0ps, FFA|ZE= 2,328.0,
6,592.0, 4,368.0, 2,072.0, 8,240.0ps, acid=
2,136.0, 4,648.0, 4,864.0, 2,920.0, 7,710.0ps2 L+ERTh

Abebg sl ZF f714F Sl Hrie AvkRe] vk
T FAAF g9 He Akebrlol Hrel vlEshs
3} adipic acidE &7}2e} T3} 51 H
Az A=tapol| A R dAdo] wHAyste]
Zolx] vl dAlor AE FHo]

0.7, 1.05, 1.40, 1.75%= 3}
11.3, 55.4, 88.4, 125.5, 197.7ps

adipic

Z]
=

A

o

ARHih GHe] A9 AP 0.35%, 0.70%2] sLk=of
Wt sk SR 105%elA gaE gkt vk
4 el 37l weh M=} F/15He AL el
Aot FRAZE 7 A AR 0.35%, 0.70%<]
Lol HEsl 2RO 1.05%, 1.40%2] %o
Al ZAEATE 1L75%4 S71ekeleh ok 0.50,
1.00, 1.50, 2.00, 2.50%(w/w)e] EEollA] HEL 4.9,
51.9, 230.0, 1.450.5, 1,392.0ps2 L}E}FTE LA}
obFE UKL AR wWhEolA H:E 183.0, 196.15,
2.166.0, 234.5, 218.5ps, AF}ARS 1.880.0, 3.192.0,
2.236.0, 2.580.0, 1.260.0ps, FZA]Z+= 2.740.0, 2.116.0,
2,808.0, 2,768.0, 1,332.0ps, adipic 1,984.0,
3,200.0, 2,664.0, 2,692.0, 1,480.0ps= ZF7} LpEliTh.

2 gl Fobe] A7t B WA iz
L AL & H7E Al ol 1.50% s =Y W e
7} 2,166.0ps2 7 =A Vrelydt) AbgbAkat adipic acid
o] Ao Frobd 1.00% = u 3,192.0ps, 3,200.0psE
e, Az9] AL Fold 1.50%Y u 2,808.0ps=
H3o) HES Lepyc.

A7IAFEF-E 0.60, 1.20, 1.80, 2.40, 3.00% (w/w)2]
o HWEsb 1.3, 8.7, 33.6, 90.0, 194.2ps2 LFebgTh.
T UNANTERS 7R 7R WA He
+= 451.0, 960.0, 1,139.0, 1,576.0, 1,750.0ps, AF}ARS
1,476.0, 1,994.0, 2,100.0, 3,304.0, 3,966.0ps, FZA1z1=
1,456.0, 1,726.0, 2,284.0, 1,950.0, 3,254.0ps, adipic acid

acid=
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+= 1,560.0, 1,626.0, 2,116.0, 3,240.0, 2,908.0ps& 2z 4
Blth. G EET {714k A7RE A WA 3
L9 Asaiprt FEskglon, YIAGEES MU
o] Z7FHH H&t wgsto] F7lel= ARl ek 7
At M} AfIRAE SHL UTANIEF seof et A
Z7F Frrskel o gulEekA] i, GIAGERY] 5
Zof mhap HrEo] zlol= o ArA o & v|Hsk=
Aot AQEA A2 et vhEo] 4L o
ANEF 2.40% FEo|slol A= J=rt dXMER
Feo) HlFol= Aol oy, UXAUESR 2.40% 5
Zollx Aokt o] F718FATh

Adipic acid®] 3¢ SZIANGEE 2.40% HE=7HA] H
Lo} HlHoh= Aol e 3.00% YIANUER &=
oAl ThA] =7} AT &, YA UEF 2.40%
T ool A YXAUEE s&o HlFste] M=t
7Pk A Bk EfjolagAEES 0.02,
0.04, 0.06, 0.08, 0.10%(w/w)e] FEa HE2 =43 2
1} z}2F 0.16, 0.23, 0.42, 1.07, 1.18ps= LJE}FTH

2t 7N ke BolaYERS SR
2 Hrtete] A=E S5 A} A4 1545, 154.5,
106.8, 106.8, 90.3ps, AFTARS 1,118.0, 1,268.0, 1,412.0,
1,368.0, 1,598.0ps, =412 1,246.0, 1,552.0, 1,840.0,
2,232.0, 1,828.0ps, 2,118.0, 2,346.0,
2,616.0, 2,124.0, 1,862.0ps2 Z+7+ LFebiic}. Zejol=2
AFEED 7§71k B5 AR WEe] WL T
QUK 79 AEsZE A9 glolh T, Tt B
0.04%, AR 0.06%, FZA1ZE= 0.08%, adipic acid+=
0.06%0lH A7 714 A Urepdeirt 2hashe A%
= 23k

gk 5120], o] F23]°] =48] 4 AMFA= S3A

adipic acid+=

o AP} g 2o Ao ELL At 6t
2 oA S Alze] 2AWE FAA

AHe] At fARsE B ollen A Hegt
A7he SHA 2A9] vzt Aol &

7182 Z3F SA19] o= 2.82%(4 e 1.00%, ok
0.80%, YYARIEE 0.96%, ZejolZLLAIE R 0.06%)
= 7ot 25 1S AreE o), Aeaeg B3
7P Ao = E

i)
filo
2
:?ig'
>

aga
<2 27.8 g/am, BF
A 119.05%, A 140.23%, 24 36.61g, 7MAA
4,399.86g% UEFHSIT 24 So= Fh<g 4,799¢/cr,
BH 20.59%, 27X
1,71530g0.8 24
U e, SR, AR FHashe el BAS e
it

A7LE B0 O R F& A HSE-2 341g/r,
B 0%, SR 0% 343 0g, ARG 0g= S40] &
7hsttelon, F= o FHYe&YHL 492gan, T4
147.13%, SXA 85.72%, XHSA 43221g, APA
68,059.37g 0 2 AHEAY S 2= A3t EAS YEFWA|
okt

I3t AR Wkl BEAoR F4 A FHuygEe
7.5g/ct, BFA 137.14%, S21A 167.55%, A4 435.21g,
W/ 68,059.37g 0= BT o]AS WS vkt
H| el B Z[of-g-2-2 3.70) F4dtal, g2 1.15u)

[E 2] 434 s Beld 54y

Section MaxWeight Springness Cohesivness Chewiness Brittleness
(g/cn) (%) (%) (8 (8

Wheat dough 4,399.86
+1. .05=£5. .23£7. .61£1.

(before steaming) 27.80+1.39 119.05+£5.96 140.23+7.01 36.61£1.83 £219.99

Wheat dough 4,799+239.95 20.59+1.03 16.52+0.826 340.32£17.02 1,715.30

(after steaming) +85.77

Rice dough 341+17.050 - - -

(before steaming)

Rrice dough 68,059.37
+24. 1347, 7244, 21+21.

(after steaming) 492.00+24.6 147.13£7.36 85.72+4.29 435.21+£21.76 £3402.97

Mixed rice dough 7.5+0.375 137.14£6.86 167.55+8.38 11.73£0.59 1,608.44

(before steaming) +80.42

Mixed rice dough 2040.00+102 139.12+6.96 66.05+3.30 1,396.13+69.81 190,456.12

(after steaming) +9522.81
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Ao 1198 271, HLeAL 11.894] =7}, 7
15478 371 ste] -S4 A Ao] B Aol
L}E} LH%iE}. ol BERIIAT ERSAA Fol &
ZRAOIN WS el Yo aglow

=3t “Qﬂ'—er Hhzo] 2 & BEAoz U
2,040g/cw, T 139.12%, S-A 66.05%, S
1,396.13g, 7H3A] 190,456.12g0 2 ENYT) oA
% & 7R vk nlwsiEyE O3S 50.4% A
st o) BREL 678, SHAL b)), HLeAL 4189
7Vt RS WL BIEHT 22 2718 UE)
o] T3 WV WkEe] AWAL QB AR
3 R A 223 5ol £ Fol s AL
2 =Sl

71k} SAA 0] Aol ofjt &3 VRS vhEE
82 AulAY A3, g TR0 G FHAE AR
S Ao 4] D7EEe) BlSRt SA40] YehA] o
o} = 2= oJAto] eI o T st AIIRE X
Stz Zlo] Aol Agtetplon oA, dextrin 5
A H7kstol W7 A [fARRE §Hes A
AR 3 Ao Axvh 7hedt Aoz AHE .

o [

olN

i

£ o]\

(o))
oS
K

rlo

o o

o oo i ] m\ﬁl ;% Hu ﬂJIﬂJ okL

o

3.4 W3S FE
ESOR LR ERY
ool Al s

[e]

dhE=Ste] AW(d:1.1~1.2mm)E A
FoheF 40%)4H(:1.1~1.3mm) A

- AE kel oo, Blaty) vt
o 1240.5%%Th

K oftl

ZA
% 7 vl
o 48

r‘ij

T AE =4

W sample W control

Vafisightig o} Sprimansas (6}

(38 3) w4 Beld 54 vl

Cobeaiinzsa () Chewinsas(g)  Britilznsssi 009}

Bar=o] H -8 Ht 786.17g/crg, T 99.68%,
S RA 77.68%, WA 632.12g, WA 63,012.21gE 1}
BRI AL, AlEAIRS] &> et 556.67g/ar, B
93.09%, SHA  82.04%, 482.66g, MHA
44,405.09¢5 Uehfilet. AlEAlEE vlad o 2d-$
2, B, A5, A8 o kot SR ot
A velt=d ol gAdol
Bg o] 83 IO A Al BAIRETE S8k Al 23S
Hel Ax2 HE gt

PARWS]
HT o

At na7ge] e

T

3.6 &= S

AAIFT AlTEQl A= 2E]5ke] 10, 204, 30
df, 40tH, 50cH, 60 AFHR 73 H=F o] 83t Ted
e *‘*lfﬂ A= & 33 gk

HAES 225t deaARe AAlshs e A
F7tE WhE=ae) ol Jr 2R AE Hols
Brtshzdl 7157d0] 247 drk whebd Sy
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}\]J’]'X'HE-L]' Hlu-oP‘ii—% o Al
7t BE FEoA & Aoz 7t F3ith
AarE Yol B3ls o As =42 f934Y Aol
7h glovt dizte] Ao Hatgho] 10t 3.622
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1
Year First impression Texture Flavor Aftertaste . Generzli
impression
10‘s 3.6+0.83" 42+091 3.4£0.68 5.1£1.44 3.9+0.73
20’s 4.2+0.91 3.9+0.73 3.5+0.95 4.4%1.34 4.1£1.19
30’s 4.2+0.91 4.1+0.99 3.8%1.19 5.1£1.72 4.0£0.81
Control
40’s 4.7+0.94 4.2+0.91 3.4+0.83 4.2+1.03 4.3%1.41
50’s 4.3+0.94 4.0+1.05 3.7+0.94 4.3+1.41 3.7+0.62
60’s 4.2+0.97 3.8+1.09 3.7+0.94 4.5+1.25 3.7£0.91
10’s 5.0+0.94 55+1.25 53+1.24 5.8£1.39 5.7%1.15
20’s 5.0+1.15 5.4%1.65 5.6%1.70 5.6%1.25 5.7+1.13
30’s 5.4+0.83 6.0+0.94 5.6+1.49 5.4£1.25 5.8£1.13
Sample
40’s 4.8+1.31 5.8+1.39 4.9+1.09 5.6£1.41 6.0£1.41
50’s 5.1+£1.37 5.8+1.39 5.3+1.15 6.0+1.33 6.3£1.05
60’s 5.0+0.94 6.2+1.03 5.6+0.83 5.8£1.44 6.3£0.66

Y Mean+SD, Values with different superscripts within the column are significantly different at

l=0.05 by Duncan's multiple rang test,

Control: rice powder 40.00%

Sample: add organic acid 0.255%, thicking agent 2.82%, gluten 3.00%, dextrin 1.00%, sodium

caseinate 1.00%, salt 3.88%, rice powder 88.07%
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properties of hydroxypropylated rice starches”, Kor. J.
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[2] Choi, SY and Lee, YT, “Properties of rice flour milled
from spray-washed rice during storage”, J. Kor. Soc.
Food Sci. Nutr, 36:915~920, 2007.
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properties of food components”, pp.68~69, Academic
press, NY, USA, 1991.
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