KOREAN J. FOOD SCI. TECHNOL. Vol. 39, No. 2, pp. 164~168 (2007)

Lactobacillus acidophilusS H{ &t

oto| MEHA0| 0jxl=

87 - o AE - SN
GERLTE B

KOREAN JOURNAL OF
SR A S

FOOD SCIENCE AND TECHNOLOGY

@The Korean Society of Food Science and Technology

UIE YEEO|

=k

Preservation of Noodles Adding the Wheat Flour Ferment Cultured
by Lactobacillus acidophilus

Wook-Jin Cha, Jeong-Hoon Lee, and Si-Kyung Lee*
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Abstract The principal objective of this study was to determine the effects of wheat flour ferment cultured with
Lactobacillus acidophilus, specifically with regard to the preservation of noodles. The results showed that the addition of
ferment to wheat flour during noodle preparation reduced the pH of the noodles, and no significant difference was
observed in the L and AE values of the noodles adding 5% ferment. Total bacterial levels were decreased in the wet
noodles to which more than 10% ferment was added, by a factor of log 10* as compared to the levels seen in the control
during storage. Deterioration became apparent at 4 days of storage in regular wet noodles, but did not occur until 6 days
in the wet noodles to which 5% ferment was added, and not until 8 days of storage in the noodles to which 10% ferment
was added. Cooked noodles deteriorated at 8 days after the beginning of storage, but the addition of 5% and 10% ferment
extended that time to 12 days and 14 days, respectively. It was concluded that flour ferment cultured with L. acidophilus

exerts favorable preservation effects on noodles and breads.
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L. acidophilus(KCTC3145)5 W77l 2aA)Z]l UaE, ke
ZE 19 9E, UAE), 2FAEYE) 985 FYste AR
3, Be A% 70-100 ppme] FEES 3T

—~

FiE wEE M=

FERS 7|F07 AF 2%(ww), ISR Ak 1%(wiw), &
F 160%(w/w) H]-&= vertical B 3}7](Spar mixer, model SMX,
1 HP, Korea)l 94 THES Y3 £FE =2 S/l Al
B FAIZ] S B3 beater2 EFAIZIHA ©o]AE AH3S] 7}
3lHA 60 rpme] BIE7] &ZollA 1027F EFSEISh 912 v&
2 EFAN TE 2T EFAES 29E 500mL 7 FEHlE
3o 200g¥ FAAOZ Hol WEI F 30°C F27]0A 724
7+ R wFA A D7FE LEEZ ARSIt

Mol M=

Table 19] ®jg]&el o8l ti=7= E7HF 1002 7502
0, 5%, 10% 2 20%S HIES FAriskdth. A Azxe 97t
FE 30mesh AE TR L7EEE AH @7 I(MG 8, Okuba
Co. Ltd, Osaka, Japan)°l 22 80 rpmollA 387k 314 & u|g
|aA17] AGget 7 EES AAE] COoTHA 2087 v st
ok g F 9ES UF RK(185X 420X 130 mm)el]l o} E
Hol w2 YEE HdZ e F 3087 Aol FAAIA
t}. 2 F AW7|(RC 60 B, Okuba Co. Ltd)Z o]-&a)x WA F
7l 10mme] WE WS o]Z L oA Bro g Ho B3
o s& £ g5 47] $13) "o FAE 65 5 2 3mm
2 A 3 F AIAEE ZE7)E o188 AF | vk
o] FAZE 2mmzE 3] FA 2mmXxE 3mmzE AWsiich H
A Zdole 25cmE WEITE A3t AEL vlE B EZA(NY
15 um/PE 20 um/LLDPE 40 um)ell 100 g¥ 947]#] %A o} 2
B3 Foll Ao AN SHS ATd WS 98-100°C
oA 1387k alskel dol AR WE wE wHe 1920°C FEE
o vl2 o} 3027F £ Ao WA F 1027 5 %
of w3l ¥ A 100g¥ vSEAEA o ol & HA TAS T 4
Lol 2A1ZF A WZAIR] F AP Loz ARSI

USE A0 mE Mz st

HEFLEE FHH FEES TEEG, 10, 20%)E EF
sl whE &HHe] M= ARA| Color reader(DR-10, Minolta.
Co. Ltd, Japan)E AR&3}o] L(lightness), a(redness), b(yellowness)
7S 24319tk Hunter systemol] &ated Lk 0 Aol A

Table 1. The composition of noodle made with wheat flour
ferment by Lactobacillus acidophilus (unit: flour basis %)

Additives A B C D
Flour 100 100 100 100

Wheat flour ferment" 0 5 10 20
Salt 2 1.9 1.8 1.6

Water 40 38 34 30

"Wheat flour ferment by Lactobacilus acidophilust: salt content 10%.

WEEo] W A VA E 9% 165

100 7HA, agh(FH A=) —80(54)ellA] 100214 y7HA], bak(
FAEYe 70FA)elA 0GR FAR AT BETS 9
Alsho- A}E-35191 2 Hunter scaleol] £33+ F4%(AE, total color
difference )= L, a, b 3 &3t Rhim §(7)°] el =t
o3} 7o) AlLkelsith

2 2 )
AE= A/AL"™ + Aa”™ + Ab~

WSS /IS He| =&, pH Y

WA B 39 AUd £H9 FETHE 105°C 447t
9 Azxgor 243N, pHE H 102 33 F FH7HTE 90
mLE 71 o AHawz|2 FdstA 1087 2HkEia pH
meter(Suntex sp-701, Taiwan)Z =74 s}

SMEr+ ¥ 7l = SH

ByE W 10gE 085% 295 100mLell 3|4 5led 308%F
150 pme. 2 shaking & F, Z o9 ImL& FHsl] HA5 9
mLe| ©AHC R MGt F Al F= o FAY 1mLE
plate count agarff#]ol] =gt & ©]F 37°C incubatoroll Al 247t
A A 2 colony 5 ATtk 4 & 5 99 1 mL
£ Fsle] MRS BiX|ol H =g F 37°ColA 38 7E wjksh
o Yehue 78 5 S35y Altsioh

o el 2E 4

At s Az e Alxste] 100g8 WEEFA
of Hob & HF TAT F 15L1°C WHZAA BESHA

&
A
U= swel WA YuE 9Asch

4 24

B B4]2 SAS(statististical analysis system) 57| packageS
AREEt] 24 EH(ANOVAYS AN, 2 34 Hawke] &
o p<0.05 22 Duncan’s multiple range tests AR-3}93 T}

YSE VM He| =2 « pH s

L. acidophilusE W3 B7FF HEES
F SHE 15°CAM ARtEA e
+ Table 29} 2.

Table 2. Changes of moisture content in noodle during storage at
15°C

Flour — Moisture content (%) at following days (day)
ferment dl
(%) hoodle 0 4 8 13
wet" 31.49 29.40 29.20 29.00

cooked”  70.20 69.50 69.40 69.30
wet 32.61 31.90 31.30 31.01

o cooked 68.96 68.20 68.10 67.91
10 wet 32.94 30.34 29.90 29.51
cooked 69.40 69.20 68.20 68.21
a wet 32.78 31.26 30.6 30.20
cooked 70.30 69.20 67.20 69.30

Dwet noodle.

Jeooked noodle.
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Table 3. Changes in pH of noodle during storage at 15°C

Flour Storage days

Sorts of
ferment
0,
(%) noodle 0 4 8 13
wet") 643 6.24 6.20 6.30
cooked” 6.01 5.76 5.75 5.70
5 wet 5.65 421 4.11 4.01
cooked 5.11 4.53 4.53 4.53
10 wet 4.56 3.62 3.71 3.76
cooked 4.58 4.02 3.52 3.54
20 wet 447 3.67 3.77 3.75
cooked 4.03 3.82 3.63 3.89
Ywet noodle.

2lcooked noodle.

J A3} WS 15000 A%
o}uw :qxw]non u:} 9] pH #3l= ZAKEE A3+ Table 3
3} 2tk EAAS} o] MEH F LEEL WA e U
T2 pHE 643°0% A]@ﬂ-?—ili} =grom AR gUel= 6202
Aasgon AR 13Y A3 F 620004 63022 pH7F tha

Aesle Aske Bk 2y HEEs FH7ke Auel A
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oh, =8 AR 7] w2 o] pH Wsks Ade] AETrE
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Toyama®} Taneya(8)e &F= WollA] U7k 70%, AR 30%
2 EFE 3A vE YuEg & S ste] 71EAEE sk
Lztol F43A #3181l a, bt F43] SISt dkich
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Table 4. Change of colors in the cooked noodle adding ferment
fermented by L. acidophilus

Cooked noodle

Color Flour ferment adding amount (%)
arameter
3 0 5 10 20
LD 56.0% 55.1° 49.9° 49.9°
a? -0.8° 2.8 2,58 258
b 14.0° 15.6" 16.2° 16.2°
AE® 377" 37.5¢ 40.6° 42.4°

UL: Degree of lightness (white 10020 black).
Ya: Degree of redness (red +100--80 green).
Yb: Degree of yellowness (vellow +70<—80 blue).

YAE = /\/ALZ +Aa’ + Ab (total color difference).

The same superscripts in a row are not significantly different each
other at P <0.05.

Table 5. Changes of total bacteria in wet noodles and cooked
noodles adding ferment during storage at 15°C (unit: cfu/g)

fF lour Sorts oF Total bacteria counts during storage day
erment actidle
(%) 0 4 8 12
" wet" 2X102  22X10° 42X10% 12X10°
cooked” 10> 45%X10° 43X10° 8X10°
5 wet 34X10*>  3X10° 3x10% 2% 108
ked 5> 2 2 1 4 5
cooke 3IX10 3X10 2X10
10 wet 2X10? 2X10°  1.5X10° 6.8X10°
cooked 5> 18 1.5X10" 7.8%x10°
20 wet 34X10° 12X10° 1.2X10* 32X10°
cooked 5> 68 13X10P 3.5%10°
"wet noodle.

Jeooked noodle.
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HkEo) FAE glo] 2 Hoh Ut ik o] ¥R
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W Az A BEES A7 AL F A%, R o] ti
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XNE & 9ol SMZret fikgel Bst
L. acidophiluss W3 W7 LEES Hriste] Az #
S 15°ColA AelEA 4717 ¥ doll 8 Faael W
35 233 A3= Table 59 2t AW AS dzTe 7]
FTF7F 2X10% cfivg, 44 FollE 22X 10° cfg, 8Y Foll= 4.2
X 10° cfig, 120l 12X10° cfwgZ F43] 719k 28 E
A7t 271d57F izt vlsad our A3 717ke] Al
ue} v Ee] AR &7t gAEo] Ae] = RS & T A
Ak 53] HEE 10% o4 A7 Al A7k o
Aol log 10° o)d JAEE Aoz Yt £He] A=
diZ77) AF 34 AFE 7I1E 2 #4049 |
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Table 6. Changes in appearance of noodle during storage at 15 + 1°C

Wet noodle

Cooked noodle

0% 5% 10%

20% 0% 5% 10% 20%

il

2
4 AR -
6 . P R

14 s o e G
Count of decay 18 14
Rate of decay”’ 86.67% 60% 46.67%

12
20% 40% 20%

10%

"+ decay state -: normal state ?Rate of decay in appearance (total sample; each 30).

ZEFe] AFs 7242 10° cfwgel ETE 4Y 7140 &=
g3lou HEE 10% F7HES] Aee 1290 71E #5el =
g3te] 3ufje] AR AF Z3E WAk E=3F L acidophiluss W
&t ATEL Hrste AxF WS 15°CoA AAFsHEA dF
717F 8 Wel| F{E FAkee] ¥sE FRT e Fig 1%
2o dzeM e 27] Ak 571 25X10° cfwgR A&t
128 ZAFA] 5X10° cfge 2 T4 £%71 gulslA A=A
ulHo] 5% HEE H7FEE 23X10° cfug® Al&eRoy 129
733 Fell 3.7X10° cfwge 2 F7HIT 10% H7HE 62X10°
cflg, 20% H7H= 8X10° cfwg® UERY SHtelAl F7kE Q.
ool Ao FMETe] T4 = viwstd A F4
&5t )¢ =gon, fAEe S5 Fieke 2 JFol
e e & F AU FWe| A= ARz wet f4akt
2 AEHA goit) ole e oA fAkdo] AFEE 2
71915 Aoz AztE

Park S(11)2 Al Foll &3 5] ARA o Fof ik
FolA 5] AL AF L= 15°Ce] AS A F 7IFHE
o] A% 3X10° cfilg ©l3}, HH AF 1X10° cfug olshez
E o 2 2o A F¢ dxTe 4 Pl FETE
AL, FEE 5% F7HE 4 I olFo) A 7150 =edly,
10% H7Hrel 729 1380l 7HXoF Alg 710l =232, 20%
A7He 1Y Fox Aol 718 9A RPoh 15°Co0A
1297ke] AR £ FAro] Wl dzFoN 359 F
7P7F W23 HEE H7REE 57 Sk il B9
F4T 7R Sl

ol de] Ay AF FH oMo FHF 7|EoE v
Hots o dET7RO 2EE FrHt AW, $AE AR
15CoilA] AR 26 olite] AR 9% &3} e Re= Y
Elgth ole tia2FE $8ES F7IeE Wo| RS A4
e 714kl <3 pHe] dFo FHEF] FAo] JAEHAUL
o] E3 fakto] AAShE bacteriocin®] FE 7]Qee AL
2 Az

oo HE MY

2o} BEES Hriste Az We] A7k wE W
o] &2 WAg A S8 AHE $HE 15£1°C F23
oA BESIHA Adz o) ¥A HEHE AR 2= Table
63 2t} S¢HA WA offe] Feje wAo] dslEe] H %7
o] dsglEe] ZESAIAY, FFo] Y B FAR|| 7|E7} 2}
BEo Ay o= WA Fol et ule} o] A4

5.00

| %’:—‘FS”’:”/B

3.00

Log No.of LAB/g

2.00 r

0 4 8 12
Storage Time (day)

Fig. 1. Changes of total lactic acid bacteria in wet noodles adding
ferment during storage at 15°C. Symbols: (@), control; (4), 5%;
(), 10%; and (O), 20%. LAB: lactic acid bacteria.
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A H&F L acidophilusE NG TEES H AR Al
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7V, B, 27 EF L acidophilusgE ¥ HFAA 304
7| gAZ] waEe] A7Ks We| pHE ABAF oM, LRE %
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A7 F AR WAL A 4de YEhste, 5% 10%)
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