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Effect of Starter of Flour Ferment by Lactobacillus acidophilus
on Physical Properties of Noodle Dough

Wook-Jin Cha and Si-Kyung Lee*
Department of Applied Biology and Chemistry, Konkuk University

Practical use of wheat flour ferment with L. acidophilus during noodlemanufacturing was investigated. Water
absorption decreased and overall mechanical tolerance index increased with ferment addition up to 20%.
Amylograph of flour with ferment showed initial gelatinization temperatures of control, and 5% ferment- and
10% ferment-added groups were equal. Maximum viscosity decreased by ferment addition. L, b and a values of
dough increased proportionally with added ferment. Color of doughs with ferment was generally ligher. Total
color difference of doughs added with ferment was higher than that of contrel group.
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GZH7} utoll YIS P EE 2L BHEY do] dAQ
AW AR HEF(1). B AF AE A7IFE 7
&3t = 9l

(2). Aol
UchidaBy= @] A 3
< ZA13E At ethanol, glycine, propylene glycol, malic acid
o] F3HYL BIEATE T3 Toshikunid)es 2 2 &
kel A, T3], A% § nAE gk Ity AtellA Al
ol e AgHEL A re] Az 20T AKAAE g

o 8k

g B4 #ete] MEY] =3} oA WHOR £E
o} A exol 2 2 7ME B Hrishe el B
HATH5-7). G0l 23 =381 o] Bake] Ishida@®)y= #7F
2 Ao gloja ofdEtela] G4 FAMT wigl opdetolAl A
7toll 98 wslelx] axrt @A, opdetolAlE FH7tskd
AR ATt TR EE Wolgo R AYAx] wshrt v
APt Rtk Kim9)% FFol, Aler, Hoto] ofdetdE
Hrkste] wh AlzA] W] EAHsle] At AtoM ma A
7F A g8 ErE 24t Thal 3tk 3 Cho S(10)E
Bifdobacteria bifidum ©1-8-3t D715 brewE AW FZo v
A Gl Zak Ao W] walAd B A
& TR Bl o5 v AR A U7HE brew
o] Artgo] Z7ME4E W= Aol FUhE L, Al
ZHeslo] R/EHIEC] 7ML sigich. AR E-9-(sour dough)
wo oAgFs Hrlsled F2 sHwe] 385 #H2ol
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ARNA o] A7hs AT S 7RI Yrk(-13).

|49k 2ol £-§ mEC] “%‘o

o] gl Az Ao Fov 24
W5 B4 ANE stel o]8HT glov, §8 HHES
ol83le] We AE # ATE A olRojA T A ek,

w2 AFME W AR A vBES o]gate] A3
B FEE I A FHoR 2)Fol kst GRAS(Generally

Recognized As Safe) &+ 2% lactic acid®] AJAtel] F2 o]

= A HERNEQ L acidophilusE BI1Ro] B2 718k
WEAA THE Sk BEES THEo] o] AW Az Ao I
7FetdE W wise] 548 AR
e %

HEx=

W7HEE DAY Y OEAS LREEA Ok JRe 5
B 13.8%, WA 9.5%, 3)H 038% ol E} 498 HAKE:
5 99%)°] AES, 5= KUlghwo] Ba39l L acidophilus
(KCTC 3145)E AR
Hibe WEEQ M=

UNE(FEHE) 100%, 2F 2%, SR AT 1%, =54
160% HI&Z Vertical Wi 7](Spar mixer, model 5MX, 1 PH,
Korea)l] HA| U17]'E§ YWl Ags =90 SRS A wi

A7l ApE We 3 beater® EFA]7|AA] o)A AP

7FFA 60 pme] ¥IEH7] feliA 1087 9T 99 1)
2 YA e Ut E3es dad 500mL 7 &
gt2Fe]] 200 g4 FaHon Ho] gy 98E & 37C F&
7194 12A17F B R] wYAA Lo R ER ARt

B= M=
Table 19] viHH]&ol] ojsf L7HE 100 7102 1A 0%,

A2 EAEA A 37 WA 5 E (2005)

Table 1. Components of doughs prepared with different
concentrations of flour ferments fermented by L. acidophilus
(Flour basis %)

Test groups 0 5 10 20

Flour 100 100 100 100

Flour ferment" 0 5 10 20

Sait 2 1.9 1.8 1.6

Water 40 38 34 30
YFlour ferment prepared by L. acidophilus.

oM 272 = (Amylograph) §4

Age] opd2 o] EAS AACCHHH(22-10)(14)°] u}z}
ol 7 7f L (ASG 6, Brabender Co. Ldt., Germany)Z A}-&-3}
o 65g9] ANEGTE 14% 7132 450 mL ZHS5l Hrek &
HEA A i@ﬂ YWy Bge] 3 £2Z 75pme g 2
e}, 25°CHE 95°C7HA] 1.5°C/ming] H|&E $eAA Ax ¥
3= iﬂfs}"ﬂt‘r 4 MAREE 25°CEY-E Az

ste] Fs}

MR, HY AEes 2 H Fre] B4 s 23y
o EEMW 2EE 271327 10 BUS =2dhs eE2
UeRAiT)

YEE 70l wE dhsel Mz s

HRES 774 0, 5, 10, 20%2 T3] HE W= Mx

AAFA] Color reader(DR-10, Minolta. Co. Ltd, Japan)S A}

%?‘5]—04 L(Lightness), a(Redness), b(Yellowness)3}-2 wHe 2318}
TFEE HERITE HAH MAE Yeplle SARHAE,

Overall Color Differencey= Rhim 5(15)%] ®gol wal o<

2o g AtEsisith
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AE= JAL" + Aa™ + Ab
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5%, 10%, 20%°] L8ES A7l dix7e 4aEe 3 Zdo 9 &
7hekA] 2 Zloln], A@tE Wy giv] HEge 77t 5,
10, 20% H7ksked WiES A28l oeleas= 54
U712 10001 & 1609 A&E 42 3 L acidophilusg vl
2| =32 = (Farinograph) S Fek U HEES 0, 5, 10, 20% F7Fstd w=e A 23]
2] =18 2 (M8101, Brabender Co. Ldt., Germany)e] &% AE W v FEESE, 984, e 59| mlejw1y
S AACCHPE(34-21)(14)) ek 300 g91 U7 E(14%, 737 = BA4%ke] Wl Table 29F 7t
)2 AMESIAL Farino mixing bowl %7} 30+02°CE &3 o) =] % &2 592%A 0 Hrbeld Wb BEE
e st Tdels ToF 4 741:1,1 F%e] 500420 5% H7KE ZAe-ole 544, 10% H7K A9 487, 20% A7}
BUS =g & w7 SR 7l 53 2P AlellE 40. o%i e EEe] HrHIEe] Fokdel ulal
Te)a S 22 RE T2 7Harrival time), WH5A] 7H(peak FrE0) Zastrh ole WaEe] Al ulel whEe] 41
time), %A 7Hdeparture time), ¥+ #]8%(mechanical toler- o] F7Ht 7Ilsle Aoz AZFETE Cho S(10ye W A=
ance index, MTI), RI= oFY E(stability)y5] B4 3t& =48} Al A7EE brew2] H7Eeo] whE dlel-giZe] 48 ok
Aot =3 OREEAIE] st el Aola s WrkRe &4
Table 2. Farinographic characteristics of the doughs with ferment fermented by L. acidophilus
Contents of Water absorption Stability Valorimeter value  Developing time Elasticity Weakness
flour ferment (%) (%) (min) v/v) (min) (BU) (BU)
0 59.2 8.6 48 1.8 130 70
5 54.4 7.7 50 2.0 130 65
10 48.7 7.5 50 2.0 135 65
20 40.0 6.7 47 1.8 150 85




Lactobacillus acidophilus2 W& 7 U715 a2 Ayt w wise] B4 vixe 9% 803

&8 688% oAU WIHE brewE 10% H7IR Aol
68.0, 20%2] A9 66.5%, LEL 30%] 4E 59.0%= &
& A7E vgo] S/l Wl gl Balste] 2
43 Agel AR AgE dEpioy £ Al ARY
UrHEe FHELE Cho 5(10)0] AWl ARSE FHEo=
AR Freuvhs WA delitth ofs 9rhRe] @i o
2ol 71dske e AzbE.

s 2g e W) F5Ee %= T

—

Eattiar EFATi(16).

FAENME hETe Be 86ENA LIHFE LEE %
A7VE 74 18R, 10%S] S 758, 20%%] BFE 678
Vehfo] WrkE waEe] Hrlgke] IR EE 3
7+4813th. Developing time2 thz7-2] A9 1.8%, A7H
AL WEE 5% H7} Al 28, 10% H7F A 2
7} Al 18802 WEAE 0% F7IE Q8 vEARE ta
AAFE S JERAT 20% A7 Aol tiaTtet 22
ZA|7ko] ATt o]& 20% F7F Al wEES] pH7E
Bl Ao 2Ly 4o) el vhaly g Al kst &
o9y Aoy Azdn

3k ARl AHeo e gzt 48019 EWHE
E2 5% d7F Al 50, 10% H7F Al 50, 20% Bt Al 47
2 e 5% 10% H7F Aol 9] JExs o Asdl
U} HEE 20% 27) Aole gdhste] wEAR Al UEE
S AR ol Wb Aol wEe] FHEnrt "olAle A2
2 vEpsie.

gEel giz7rh 130 BUSIS WaE 5% H7F Al 130
B.U., 10% &7k A$ 135 B.U, 20% &7F A 150 BUZE
Ueht 971 BaEe Hrb v)go] B8TE v BYE
7} Z7vetdnt. Galal S(17y d) =t oA 27 vt
Zol §71a A9 Hrh a9E 33 gl /7 A
7H= develoment timeS 50% FE2 TAA7]3 wiEo] ofs)
Ao o) Akl o9& "k elutend FSIAIA M LET}
7F45] T tolerance indexs Z7FEA kT Hgh 29del
7H= mixing timeZ 71710 wiEe] Z4eg wou bt
A9g zro] ARRES W wigAte] SUFEA NiEe] A
T T 7L 3F

Bushuk3 Hlynka(18)& 21%°] gluten hydration®] #3E
™ dough systemol|lx] 4Jdo] EAISIA gluten 2ol H3HE
o] A8l free water, mobile water’F S7IE o] HA A0
F=go| 7ANE oz HAWEdtt Tanaka 5(19)2 ¥
oA Aba} AFe WrRR W] A ik AdEE
7INA DR T8-S AT pHYE Al wet

oA A Aol Folxed ole &Y o

| Z7}5)7] wjEoletar At
3 Cho £(10)9] Bifidobacteria bifidums M ¥3 2
brewS o] &3t AN E A EE T g 24580
T7EE brew 10% H7F AlollE 228, 20%%1 A-v-olle 16
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Table 3. Amylogram data of the doughs with ferment fermented
by L. acidophilus

Contents of flour S.T Max.V.? M.TY
ferments (%) °C) (B.U) “C)
0 58 765 92
5 58 640 92.5
10 58 547 92.5
20 59.5 430 92.5

Starting pasting temperature.
IMaximum viscosity.
HMaximum viscosity temperature.
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L. acidophilusE vjoFe H7be dgEe] Hrlekel e ¥
7bg wkEe] FapiAen, IR o opdRadE 54
zre] W= Table 33 72t}

ol &3 /A LEE sceo|en $EES 5% A
7¥8k 4 58°C, 10% H7t Ale 58°C, 20% H7MAE 59.5°C=
AEE AR Qs wHEe TsPiAl £E7F 5, 10% 7k
A= ooyt HEE 20% FrMele di&T Bk 157t
Zbsgiot,

AZ AEE tEF7F 765 BUNL, 4E&E 5% FA7Hek 43
© 640 B.U., 10% 7} 547 B.U., 20% F7H= 430 BUE
VRt 9rbe whgge] Avige] Zigel wht Hi FEe
Fastnk A HEe xoME gzt 920CeA A
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Table 4. Change of colors in the doughs with ferment fermented

by L. acidophilus

Flour Col Color parameter of dough at 25°C
ferment t}(f)pzr as following hrs
(%) 0 1 3 24
LY 78.1 85.9 82.0 80.0
0 a” 0.3 0.6 04 04
b 16.4 18.8 20.6 20.2
L 82.3 86.7 82.5 80.6
5 a 0.6 0.6 0.5 0.4
b 19.7 19.0 20.2 212
L 84.1 87.7 842 81.1
10 a 0.7 0.5 0.5 0.6
b 23.1 19.1 21.0 23.0
L 842 87.7 84.2 834
20 a 0.7 0.5 0.5 0.6
b 23.0 19.1 211 23

"Degree of lightness (white 1000 black).
?Degree of redness (red +100 <-80 green).
“Degree of yellowness (vellow +70——80 blue).
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55 AUlelA g tizTlM 78 1011 GHEES 5% AUkt
o] AL 823, 10%H7F Al 84.1, 20% A7} AlolE 8428

YERY L acidophilusS wWioFsh Wra o] dy)eke) o}
(Lehyt Bl A o= Fotelel whe o2 v, of
&2 S 24A 7 Tl g E 5% AUHEE AleEt
10%, 20% thxe] Wzt AgFrnt =g

g AMEE YERE a ghe dlE270) 030193, WEE
5% 7ol A 06, 10%2] A7HEe] H$- 07, 20%2) F7}

= 072 57245]01 e =1 z—l;}b}:o] 7].61—01] II]—E} ;GAHT:
7} S7Fskdth =S b 3 vepllE s gl 164,
5% A7 A9 197, 10% H7FES 7% 23.1, 20% d7HE
o 59 23002 2450 WEES Wil SRl )
Hhe] %“%‘E %A‘Ol 7k E‘r E IR E Hube uE
2438 Ay Fig. 1ol A4
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B 10%%F 20%H 71 Aol Zb7t 22,58 9 23650130t
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Fig. 1. Change of total color difference value in flour doughs
with ferment fermented by L. acidophilus.
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