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Effect of prefermented culture on bread quality

Hea Jin Moon, Nami Joo
Department of Food and Nutrition, Sookmyung Women’s University

Abstract

The study investigated the effect of prefermentation of Bifidobacteria longum and Lactobacillus plantarum on
baking quality. Firstly, two kinds of prefermentation were cultured using two lactic acid bacteria, Bifidobacteria
longum and Lactobacillus plantarum. White pan bread baked with dough that had undergone these two
prefermentation methods was compared with that baked with a non-prefermented control. The physicochemical
properties of the three breads were analyzed, and then the physicochemical and sensory properties of the dough and
baked bread were cross-analyzed. The pH of prefermentation of Bifidobacteria longum was lower than that of
~Lactobacillus plantarum, whereas the titratable acidity was higher. Compared to the results from analyzing the
prefermentation of Lactobacillus plantarum, the prefermentation of Bifidobacteria longum was expected to give
positive effects on enriching the bread flavor by creating acetic acid at a level three- to eight-fold higher than that
of Lactobacillus plantarum. According to the mixogram data, the optimum kneading time for both Bifidobacteria
longum prefermentation and Lactobacillus plantarum prefermentation was around 4.5 to 5 minutes. The speed of
dough materialization decreased with increasing prefermentation culture time. The baked bread with added
Bifidobacteria longum had a higher water content. However, the other contents were not influenced by
prefermentation, but were by the culture time. The specific loaf volume, oven spring and baking loss rate all
peaked at 20 hours after culture for both prefermentation cultures. The sensory test results indicated the highest
preference for the bread baked with prefermented Bifidobacteria longum doughwith a culture time ranging from 20
to 26 hours. In addition, the bread baked with prefermented Lactobacillus plantarum dough gave the highest
preference when cultured for 20 hours.
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(Saccharomyces cerevisiae)2 T E Y
BE A2 ol W AE3Q Ho“ﬂdoﬂ H5 &%
AREE]l FRe] WYHA X3
@1l H9h.

wapa ol As e

|7 #HJeH, Ax 34, -d‘i 4, Azxu 9 7
A2 N FE OAFA AME F A8 Rokll 24
ATF7F o)FAFTHXu A § 1992). 53], F2 WA
s o8 PEo FunY Pyo AIHAo
(Morad MM 3} D’Appolonia BL 1980), &4 Ad &4
S Asste AHATL Frtske FAolAL WH ol F
S ol &St AAEZ tig #Alo] AW FoplM e
AP FolA AL glo] o] & AR F4 /A A &
o] JYPFIL Aok I F sour dougholl A B F2
S FARI)= A EQ lactic acid bacterias ®# &

Fote Argste A dae digh A7 g9
A=At 3 23, Frl S3(Korakli M 2001),
cumb 7% A 9 W= EA9 &FFKirchhoff E
2001) &% Fo] Bug w gtk ofe] £ AFNAE
AWAGAN N AH oz AR E o) 2EFOE WE
St W Lactobacillus plantarumZ A28 WY

-

A Agol EHAAA Fkey g 2 HEFLt
gdol +ste FZAZA AP aHE BHole 4l
o Bifidobacteria longum©o. 2 TE3= WHoE W
& AxstPen, AW E4& vaste uE ot
E4& ol &% F2 AAY JxAERE AR
Ela=g
W AE Mz 3 U
1. &8 M2 ¥ AlRe| HZE

DA A=

BEEEEAD, BHZALAG, T= 97 %), 2
AEHEE A8, £5 99 %), instant yeast(S. 1. Lesaffre,
g8 AFX &F 985 %), vH/FA(EH A7), skim milk
(Difco Labs. Detroit. Michigan, USA), yeast extract(Difco
Labs. Detroit. Michigan, USA), glucose(Duksan Pure
Chemicals Co., Ltd)E AF&3st¥ 2™ Bifidobacteria
longum(AY675246), Lactobacillus plantarum(AY735409)
L (%) Cell Biotechg &3] 2% Ag2 FYsld 4T
oA RBIFRA AEFAT

gk
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2) Al5e] Az

@O wiFH o] A=

G2 Wl gNS Sugihara TFO] WY (1978)& &
sla] A zsETh 10% L7HE(ww), 10% skim milk
(wiw), glucose 1%(w/w), yeast extract 0.5%(ww)E &
3t 63~65TCol A 405 A& AHF T A&

@ ) &

AACC.(10-10A 1983)9) AH w1 (straight method)
o wE dekgom @R WHLS Table io] ERRY
ot} &, §Abt e, WIFE, instant yeast, A%, &
2L @o] 100 rpmol| A 2%, 300 rpm 3E7F mixing 3}
3, $-x &2 #A7}sted 100 rpmoll Al 28, 300 rpm 3EZF
mixing%]—ﬁﬁ} 27°C 75 % RHE && F<57]olA 80
B 1x 2E ¥ 150 ¢¥ Bsta 158 74 ¥ 4E,
35C 80 % RH &2 TF7lclA 40% 22 &g
190Ce] eHNA 3027 Yok TR A7 F+
2 Control, Bifidobacteria longum-& 8, 14, 20, 2617}t
wjokste] #7Fet 292 BLS, BL14, BL20, BL262.2
dE a9ttt ® Lactobacillus plantarumS 8, 14, 20, 26
A7 djekstel Avbe A= LPS, LP14, LP20, LP26
o2 gystidnh

2. AE wH
1) w5 54

@ ¥r=9] Mixograph<74
Mixograph (National
NE)E AR&ste] w53
angle, desending angle, mixing tolerance ¥ 7E ¢
mixogram ¥°|(height after 7 min)E SF3IGTh oW,
spring index bar: 11¥1 X Fo™W 50 g
movable weight 37} & Al&3lo] &85t
D wae osgE 54
7H pHQ’r ARAE
Mixing # %} 13}, 234 L& ¥ pHY AF 4
g 9% 10 gox PG pHE AR §
T 233% FLsA #2, d#Hste pH/lon meter
(Model 34, Beckman Instrument Inc., Fullerton, CA,
USA)z 3391, AZA4EE 10 mLE 1%(W/V)
phenolphthalein-50% ethanole 5%-& H7bsiA &%,
0.1 N NaOHgH o2 %3} A (pH 83)3t Zg4te

Manufacturing Co., Lincoln,

A ) ZHmixing time), ascending

Sz #3hs) A A28 A33(2000)
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Y2 4 30C incubatorol X 308 7HB o=
¥ 3d¢ 33, mL2 Jepi gtk Mixing 8 A
Z WE 2TE 27105Co[q wWAAdA®E 30T
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; TEE 1987).
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2) A 5A
O olstgty 54
7h pHet HH 4=
AzE W] pHE Z27AZAEL AAS B =g
FE 10 g& A9 90 mL F75E I gol 79
SHAl 43 25T oA 3087 B3 2 pH / lon meter
(Model 34, Beckman Instrument Inc., Fullerton, CA,
USA)Z 33] vHE 2335t F3idty. P NEEs
9 F¢ ¥ 10 g& A FFF 90 mLe 7tk
109 84 & 3 4T incubatorol A 3087+ WX 5HY
ok 939 10 mLE FH3le] 1 %(w/v) phenolphthalein-
50% ethanol AJAJeFE 5g 2A7}sjA] EFslal 0.1 N
NaOH&H o2 F3} 23 (pH 8.3)8 .
W TR EF LA
Azxd e FEFFS FESH7)IR moisture
analyzer, BOECO Co., Germany) & &% 5}l t}. whol U
B color difference meter(Colorimeter CR-200,
Minolta Co., Japan)E A}&3d) L(FE), a(AHME), b

4 54 vAe 9T

FAE)9 A Fe R LeH, I (Standard
Plate)9] LZE-& 99.75, agt=-0.38, b gH2+1.889]) it}
th =A%
25TCoNA 24212 AZAIZ B FIFAE 10
mmZz &TolA F TS 40x20x75 mmz F 5t
Rheometer (Compac-100, Sun Sci. Co., Japan)E o]-£35}
o &334tk 54 242 A & 10 kg E 3t
table speed+= 30 mm/min, chart speed= 120 mm/min,
£ AR ol 10 mm, §% ZHol= 7.5 mm, probe
No. 32& AI&3519 71AF 4o &3t 949 E=E
(Hardness), 4 §l/4J(Chewiness), 7 #-d(Gumminess)& &
stk
@ v &FY FrIed e
a4o] S8H W RAE SFF £ 4 HAE
o] &% T4 A&Y(Plyler EJ 197922 &7, H] &3
(ml/g) ez Yepft. W9 F7]|&E4EFujiyama Y
1981)2 b33 o] A4t th
W EH(@-A
vE 5

F71EA E(%)= x100

ol i

9 F(g)
(g

@
4

&5 44
AMzE B A, 5 g, 2, A
£ 5% Scoring Test2 B7}etAch @Azt
FI9YE AF ALY 108994 AEE
2 23s8te] 25T A 24417 A & AF

@ SEM°l 9j3 #F

AL @ w| A (Scanning electron  Microscope, JSM-
5410, Hitachi)g ©]&3le mAFRE 540 F
& B4 7)|(Freeze Dryer, Operom)o]x -70CE 24A)7F

Table 1. Formulas for white bread prepared with and without preferment ; (%)
Ingredient  Comwol  BI8? = BL4 = BIO BI26  1pg"  IRlM4 L0 LP%
Flour 100 99 99 99 99 99 99 99
Water 70 60 60 60 60 60 60 60
Instant dry yeast 12 1.2 1.2 . 1.2 1.2 1.2 12 1.2
Salt 2 2 2 2 2 2 2 2 2
Sugar 5 5 5 5 5 5 5 5 5
Skim milk 3 2 2 2 2 2 2 2 2
Margarine 5 5 5 5 5 5 5 5 5
B preferment” 10 10 10 10
L preferment” 10 10 10 10

"B preferment : media culture 10 g+0.1 g Bifidobacterium longum (37°C)
2L preferment : media culture 10 g+0.1 g Lactobacillus plantarum (37°C)
¥ BL 8, 14, 20, 26 : add Bifidobacteria longum cultivating for 8, 14, 20, 26 hours
Y LP 8, 14, 20, 26 : add Lactobacillus plantarum cultivating for 8, 14, 20, 26 hours

2T FH5F) A #2274 A)335(2006)
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HREE Y kst BE A2004 14
ESEG S PET/ICCP)o) Eo] TAst 25ToA 49
T AFstEA AEE A3 Sd Rheometer (Compac—
100, Sun sci. Co., Japan)Z o] AHE =459t}
Limiting moduldus= A& &W& 4C9 incubatorsl] 7
A A F EF¢ oz APAA & =4
e 247 23 A% 59T Be =5 SE:
Avramio] £(Kim SK ¢+ D’Appolonia 1977)o] <3

sk

=~
T
Tz,
e A g

) -101' mlo

3) $AEH

2E AYZAFE= SAS(Statistical Analysis System) %
Al Package Program© 2 ¥} EA(ANOVA)S}I3Tth A}
374742 Duncan’s Multiple Range Testo] 2] HA]3}

3 -

] 15

z7 AFE Table 29 #oh HF W5 AJHMixing
time)S LP8o] 6#°o= 7}g ZAA Uehstow, Peak
height-& Controlo] 122 cmZ E3Th Ascending angle
< = '53 4*17]"3 Yehfl =, WA S JArts 3¢
T2 Vel Qe Bifidobacteria longum W
5t A7} Lactobacillus plantarum 8 &Y
A5t AR AR o g Ity Descending

j=
anglee ®]gd o] wjgA|Zte] FUMEpE B @S
VELY I Mixing tolerancet  HFE9] A& ey

=4l Control®t} wiFd H7F Al ¥ g e
r). 2 A@AI Tanaka K 5(1967)9) 243 22 1
+ A g AFEE F7HIA ”17}294
FES B2 pHZL Aade] wE WS B
% 3&0}{1’%-‘5 A7 e, Hoseney
T ] w2} mixograph

9 Hr= A Ao AR sh=
Adgro] g th
2) wt%9) ojsstA SAEA
@ pHY} A4 A=
v o] mixing A%, 12}, 23 ¢& F9) pH 9 &

4 A% =AA = Fg 1~29 2T} Controlo] B3] ]
Folg Frhd wHol B pHE UEhIRoH, WY
Q

ATHEEATR EA4 2002). A7o] A% E, Wt AWLFE pHE DA Vehg
t}. A% 2t=& Controlo] W] wjgFall F7t wkFol
m, A 3 & Eoron wjFAZte] A4E A At=v =4 Ve
I AWEA o2 Bifidobacteria longum©| Lactobacillus
1. HI=Q| EM plantarumo] ¥ EA FZHArH
1) #+=e] Mixograph 54 @ NZre] e HEdFE 274
Hjgfo] D7) mRl= JES €71 A% Mixogrph o] W@ Rds SF A= Fg 39 Ueh
bl Mix of wheat dqugh added preferment with various fermentation time
k ' . . “Ascending Desending Mixing Height
angle angle tolerance after 7min
; ® ) (unit) (unit)
Control 4.5 12,2 13 15 9 7
BL 8 45 10.4 10 9 7 6
BL14 5 9.3 9 9 7 5.5
BL20 48 8.7 9 11 6 5
BL26 4.5 8.5 8 13 8 5
LP 8 6 10.5 11 10 5 6
LP14 5 10.4 10 13 7 6
LP20 4.5 9.5 11 11 7 5
LP26 4.5 9.6 9 16 8 6
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16 At F7 ui Aol AW F2 SHo nA= FF
on} omel FAI Frheted 12080] AL Uil
W AT BT AR e Mg Azl 2, Wo| X EM
Aglel 2% 5U¢ 4TS BYth 12080 A 1) olshshe 54
Fa7 ZAshe ASE YElGon, LP200] 15089 © pHY} A=
Fo) B3ga7t Qoldt AL AJnE 2T 53 wo pHY ABAE AFE Table 3% Bk
Aok Control 2 5.8891 Ao} H|3] Bifidobacteria longum—
5.8 r 5.8 -
5.7 | 5.7 -
5.6 5.6 -
55 5.5
RS54 554!
53 F 5.3
52 f 5.2 1
51 ¢ 51 -
5 b 5 -
After Mixing 1st fermentation 2nd fermentation After Mixing 1st fermentation 2nd fermentation
Time (min) Time (min}
- @~ Contro| —0~—BL 8 —~—BL14 —e—BL20 —&—BL26 --@ - Control ~-O— [P 8 —— [ P14 —e— P20 —&— LP26

Fig. 1. Change of pH during incubation of dough with and without preferment with various fermentation.
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Time (min)

=@ - Control —0O~— BL 8 —aA— BL14 —e— BL20 —&— BL26
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0.2
{
i
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&=
S o1
0.05 D\D__—_E
@-———-——=—"""" e
O o —
After Mixing 1st fermentation 2nd fermentation
Time (min)
- @~ Control —3—IP 8 —— LP14 ——1P20 —A— P26

Fig. 2. Change of titratable acidity during incubation of dough with and without preferment with various fermentation time.
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Fig. 3. Change of expansion rate during fermentation during incubation of dough with and without preferment with various

fermentation time.
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5.39~5.692 ek Oow, Lactobacillus plantarum ) %
A H7E9 A 5353~578% JENG Controlol] Bv]s}
92 pHE YEUIRTh olelwx) 2484 A% pHol
U #9 F ad% AELS Fghol 18968(p<0.01)o] 3t
B FAZE SN E 214323(p<001) 03 UEbton
AFAR A pHE 2 AR DAL A 27
AEE  Controlo] 0.179) A M8} Bifidobacteria
WgFd HrMEe 0.18~025%, Lactobacillus
plantarum W g  H7IE LS 017~0232  JEh}
Controlo]] ¥]3] & F3 AXE Rgon dwizko
. Bifidobacteria longum RB7VL0|  Lactobacillus
plantarum F7Vel Hld] £ AR AEE g
o SAAE HFAE g #9 F
Fzko] 152.461(p<0.01)0] 1, vl FA|Zre] thar =
AELS 173150<00D)2 Jehorn 24w
Control¥} BLS8, LP203} LP26 7o 2-2]& 0] 2ol H
o]z ikt

@ 8 g

Table 45 X $E32o) Bifidobacteria longum 3
7R S 3614~37.12%2 UEREOW,  Lactobacillus
plantarum A7}8] B 34.26~36.34%= Bifidobacteria
longum J7}tETh 9A el o] dulx BakrA

longum

2% suggd Ue @9 F ad 48E Fgol
348.033(p<0.01)o] 3L Wi FAI T hE F T HFALS
254490 (p<0.0NCS 2 VElFom AlZAA A 1pgo]

Table 3. Change of titratable acidity in bread with and
w1th0ut refe t with

s -

Fujn) 17
o] BE FA $9HoR ControlEt} 453 To
Be oz degsd, oA 23} AF 5
5718 7 gEEe] 2¥Ee WD B G
@o] ZAs7] WEQ AeE AAXNTHBarker B &
1992).

@ A
HE %4 ABE Table 59 ehysich Lge

Control 2] A-% 7} ¥k, Lactobacillus plantarum
A 7}Eo] Bifidobacteria longum F7FRTy 3A Ve
Wl agte  Control®) AL 2672 Uy
Lactobacillus plantarum 38 7}<20] Bifidobacteria longum
A7b2Ed A UERrth b
plantarum E7}20|  Bifidobacteria longum R 7}7KE.TH
D ek oS zhzte] wkd mge 443
Weazhel A&EeE waalol
1l

Aoz Atz HTh

Lactobacillus

=
[e] =
olRMA #A BN AT gkl B 9

o
Eicle T
&y zgz%—o— FZko] 1922.375(p<0.01)0] 31wl <A 74o]]
s 1 290(p<001)°i YEbSa AMS A Ad, 74
AZPEE ol Aold: HATH agkel did w9 F
a3} g .S Fghol 46.368(p<0.01)0] 2 H] kA|Zre] T
F 23 482 11.91(p<00)E et A% 4
d A, 8, 20A|TFA F9F FolE HIPI 14, 26
AlZbA M= 794 zpol7F vehubAl gkt bgkol T

o 49 5 &% YL FRel 778.765(p<0.01), Wi

Table 4. Moisture of bread added preferment with various
fermentation time

ious fé rmentatlon time

- T.T.A” Bread Moisture (%)
Control 5.88+0.0428" 0.168+0.006" Control 35.19+0.013"
BL38 5.69+0.010° 0.177+0.006" BLS 36.14+0.035%
BL14 5.54+0.030™ 0.217+0.006° BL14 36.36+0.023°
BL20 5.39+0.020" 0.237+0.006" BL20 36.66+0.168°
BL26 5.58+0.010" 0.253+0.006° BL26 37.12+0.221"
LP8 5.78+0.025" 0.170+0.000" LP8 34.26+0.061°
LP14 5.55+0.020™ 0.207+0.001° LP14 36.05+0.045°
LP20 5.53+0.020° 0.230+0.000° LP20 36.43+0.046%
LP26 5.48+0.020° 0.230+0.006" LP26 36.34+0.032°
F value preferment 18.9681 152.461: F value preferment 348.033:
time 214.323 173157 time 254.490

“Values are mean + standard deviation of 3 replications.
“Values with the different letters in the same column are
significantly different by Duncan’s multiple range test (p<0.05).
3)TTA Titratable acidity in terms of lactic acid.
:;p< 0.01
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“Values are mean + standard deviation of 3 replications.
“Values with the different letters in the same column are
51gmﬁcant1y different by Duncan’s multiple range test (p<0.05).
:)p< 0.01
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el

3 2%

oy

AR L 407.613(p<0.0D) .2 1}
B FAIZE wek Aol 2

B2
>
Jo

AR
oA

@ =37

283 374 AF = Table 69 A3 BE
(Hardness)= Controlo] 6904.400]H, Blﬁdobacterza
longum A7}0] 6756.54~7189.252  Lactobacillus
plantarum A7V 6843.59~7384.00E. T} Ytow
BL20°] 6756.342 7} 92 s Usidoh g3
He Controlo] 4022 b %& g2 Uehpglow,
Bifidobacteria longum A7VEo) 432~6.162
Lactobacillus plantarum 2719 449~6.118t}F %

rlo

27 vigado] AW FA 549 FAE 9

A= Q3L Bifidobacteria longum d7Fo] 31.41~43.13
2 Lactobacillus plantarum A7}7-2] 39.86~42.59 K.t}
Eot u

olAWlx BARY AT, Az W& ¥4 F &F
AR L Fgro] 494960.2(p<0.01)0] L M FA|Zkol thgh
Z257% AAL 446936.6(p<0.01) .2 Jelton Z+
P2 g zolZ Bt PG A 9
-‘Jr AAL #9499 o7t GAAem H FA| T

=33 ZAFL 152.830(p<0.01) .2 Uelgd® 7k A
%i S94 zolrt YyEelyth AEF] did 9
a9 AAL Frol 64.715(p<0.0)2 JEREsL,
FAIZV ti3 FEF 28-S 33.026(p<0.0) .2 UE

N
> 2N

0@ 4N A r°l' ot

e Jehignk dFAoAE Controlo] 42908 = Wiz AZBER §94 2olE BT
Table 5. Color of various brea_d__ _ i
- Hunter’s color value
Bread ————— L - ————~—--————a i i
Control 71.217+0.336'% -2.667+0.075™ 11.287+0.050°
BL3S 69.833+0.176° -2.563+0.127° 12.083+0.051°
BL14 70.147+0.185° -2.710+0.122%° 12.133+0.046°
BL20 70.607+0.146° -2.813+0.032° 12.613+0.047°
BL26 69.973+0.113° -2.643+0.047% 12.083+0.012°
LP8 66.983+0.081" -2.376+0.078° 10.887+0.071°
LP14 67.460+0.122° -2.430+0.043° 11.387+0.081°
LP20 68.647+0.059° -2.627+0.023" 12.343+0.032"
LP26 68.533+0.021° -2.483+0.058* 11.960+0.036°
F value preferment 1922.375: 46.368: 778.765:
time 108.290 11.991 407.613

YValues are mean + standard deviation of 3 replications.

PValues with the different letters in the same column are significantly different by Duncan’s multiple range test(p<0.05).

* .p< 001

Table 6. Rheometer of bread

Process Hardnesste) Chewiness(o) Gumminess(p)

Conirol 6904.40+0.57°” 4.02+0.13" 42.90+0.67°
BLS8 7189.25+0.44° 6.17+0.11% 33.74+1.07°
BL14 6967.54+1.34° 5.21+0.07" 33.60+0.78"
BL20 6756.34+0.54° 4.32+0.34" 43.14+0.77°
BL26 6783.16+0.24" 4.57+0.04% 35.56+1.14°
LP8 7384.00+0.75' 6.12+0.11% 38.00+0.71°
LP14 7038.27+0.83' 4.97+0.14% 39.86+1.04™
LP20 6843.60+0.49° 4.50+0.04° 40.97+1.02°
LP26 7270.59+0.67" 4.80+0.12% 42.59+0.41°

F value preferment 494960.2: 0.222”: 64.715:
i 446932.6 152.830 33.026

YValues are mean = standard deviation of 3 teplications.

YValues with the different letters in the same column are significantly different by Duncan’s multiple range test(p<0.05).

- :p< 0.01 NS: not significant.

Fzz B8 A A2 A3E (2006
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O " &4, e2azZy g F7] &4
Table 79l H]-&Z, 9 4 F71EAEA digh
2HE AR eH, wgHd st Bifidobacteria
longum 740 544~5999 92 B BL20o] 7}
Z Eto ™ Lactobacillus plantarum FH7}F0] 548~
58328 YENZA LP200] HIXE Yehigith o))
2 BAHEA AR 7o F A% ZHLS Fgrol 158926
(P<00D)°) 3 wiFAIZ o] TiEiAE 624.485(p<0.0D) 2 1}
Bigton) AlRREEAR 4 wjgAlel we {9HQl

G ]
B sy
Aamts)

Table 7. Specific loaf volume, oven spring, and baking loss
rate of bread added preferment with various fermentation
time

Baking ‘loss
.rate(%)

1.933+0.058° 11.991+0.226"
1.840+0.010° 10.372+0.164"
2.427+0.030° 14.097+0.367"
3.237+0.020° 14.424+0.368"
2.830+0.010" 12.111+0.384°
1.607+0.025" 12.454+0.166™
2.107+0.020° 13.846+0.222°
2.810+0.020" 14.300+0.317"
2.410+0.020° 12.873+0.000"

Control 5.681+0.146
BLS 5.442+0.031°
BL14 5.820+0.025°
BL20 5.994+0.020"
BL26 5.897+0.022'
LP8 5.482+0.010"
LP14 5.784+0.015°
LP20 5.834+0.022°
LP26 5.662+0.000°

F opreferment  158.926"
value  time 624.485"

1711.1257 293297
4924125 142.8297

“Values are mean + standard deviation of 3 replications.
“Values with the different letters in the same column arc
significantly different by Duncan’s multiple range test(p<0.05).
- ip< 0.01 NS: not significant.
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Gt e B XX L Bifidobacteria longum
A7V 1.80~3200.2 BL20Y w 7FF =9kl
Lactobacillus plantarum RA7V42 1.60~2.80°.2 LP20
4 ATAE vehith LRz @ 79 =
a7 AAL Fgro] 1711 125(p<0.01)0] L uiF A7k
A= 4924.125(p<0.01) 2 Vst ow 2 A7k
% $94 oS Vrhch & AR vk
of We wol R ¥ FARATA Dashe
< B3+ ol souringol] whet B EE TS
AzdAY HEd 4¢ W Bus pa
Rihrtich N 7 Bruckne G £(1966)2] w119l &
. g7 48 3
o] 10.37~14.42,

Aol g

ol ol

49 Bifidobacteria longum
Lactobacillus  plantarum 37}

2y ook Oomr o
w8 o M S HE R oF S oot N8

1245 ~1430% VERSEO W, wlSF 20A17F w)
et g71Eded dg 49 F 53 A48
Fkel 26.329(p<0.01)0] 3L Wi FAIZS] a4 = 142.8
(p<0.0DE Yehgoem Z Al ma {94 Ao
Bt

@ &5 37t

WE A 7139 US(density of cell), &, ZF3F
2 Adggel s 3 #sAE S Al

)
Table 87 Zth W& M4 LP200] 23028 713
srow, BL8o| 7hg &Ao] A Aoz vehgth
Hul A B4 B4 A3 Y i ﬁEOH W 7o F
I 8732 Fgrol 12.00(p<0.01)°] L v FAIZE] sl A
= 56.782(p<0.0DE YEow HjFAIZ ] mhet /-9
Al ztolE BEYth 71E9 2E FEoA] Control
32022 Jelyta BL8, LP147}F 7189 Hxrt dAst

kolr o ﬁ,ﬂz fr oy

read - Crumb eolor . Density of cell Taste Flavor Softness Overall quality
Conirol 2.57+0.12°9% 3.20+0.35% 2.10+0.17° 2.70+0.00° 3.07+0.58° 2.37+0.58°
BL8 3.97+0.23° 2.00+0.35" 3.3310.12° 3.57+0.23° 2.83£0.12% 2.1320.58"
BL14 3.63£0.12° 2.73£0.12° 3.23+0.12° 3.50+0.17° 2.77+0.58% 2.23+0.58"
BL20 2.77+0.23% 3.33+0.29° 3.23+0.12° 2.87+0.23° 3.8320.29° 3.70+0.58°
BL26 2.93+0.58° 3.10+0.00% 3.47+0.06° 3.37+0.06° 420+0.17° 3.67+0.71°
LP8 3.53+0.31° 2.93+0.55™ 3.43:0.47° 3.53:0.25" 2.70+0.36° 2.85+0.58°
LP14 3.40£0.00" 2.83+0.12% 3.47+0.06" 3.47+0.58" 2.10+0.00° 1.67+0.71°
LP20 2.30+0.17 3.40+0.00° 3.30+0.00" 3.37:0.58" 3.80+0.17° 3.55+0.58°
LP26 3.07+0.58° 3.20+0.35° 3.43+0.06° 3.37+0.58° 3.67+0.58° 3.60+0.71°

F value preferment 12.007 6.612° 2.641™ 1.02™ 19.102f 0.103™

time 56.782" 11.626" 8.1827 1.476" 92,1027 277.128"

“Values are mean + standard deviation of 2 replications.

)Values w1th the different letters in the same column are significantly different by Duncan’s multiple range test(p<0.05).

p< 005 :p< 0.01 NS: not significant.
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Fig. 4. SEM of bread with and without preferment.

for th

LP20 - - - - -

- : did not show mold growth by naked eyes.
+ ¢ Show mold growth by naked eyes.
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Fig. 5. Observation of molds produced during the storage for 10 days at room temperature(25°C) in the bread with and

without fermented products.
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Table 10. Firmness data of breads during storage at 25T

Storage b cess  EO EL ¥ 1K
temp.(C)

Control 690407 1253287 115  7.70

25 BL20 675673 1253056 1.13 927

LP20 684410 1264488 1.13 920

Y n: Avrami exponent

? k: Kinetic Rate Constant

0.2
= Control © v = 1.1549x - 0.6279
@ 0 R = 0.9477
—
o
=0.2
0
3
=0.4
o
T
o6
= LP20:y=1.1342x - 0.6739
R® = 0.9955
-0.8
0 0.1 0.2 0.3 0.1
lLog t (days)
& Control {1 LP20

against Log t of bread with and without preferment.
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Fig. 7. Plot of log against log(EL-E)= against t of bread with and without preferment.

A JEsen, wE Aiztg
BFHE Controloll ®)8) &4t} Bifidobacteria
Ht=0] Lactobacillus plantarum 37}
Hl&] 22 pHe 2 FAFPREE Yehgz
¢ 2 FAE e At
o Ao fASE AES BT,
ol ] Control®] 35%9] W3] wjkale M7}
7F 36~67%=Z VeI, WLd T oBA
7] £4809)A Conrole] w3} v]&Ho] =31
2xzgo] §olr o™ Bifidobacteria longum
Lactobacillus plantarum 7}V H]&) #] L
eEATYo) o BTk BEA AAF Z AuA
]5E% BL20, BL26, LP200]A =& 7552

R T )
$ % © o L
L[l 4>

ol

fo ol oM ML

Jl‘-\.i
: r-Ll fz
c 9o
ek}

o,
N

[
(=

< 7P vig st AlEE vy
a& A7k W Control )
3t A3, BL20oA wlEA Sl
o dEdA vdehte BE¥89 7E
138g g2 & ¢ 3, AZA
A% Controld] H])3] 3Q _,qoﬂ 2ol
R F AYL™ Avramio] Eo 9]
ksl® 2% A3, LP203} BL20 25 Avramix]|
n2 19 77h2 $XE Jdehdo] gL a7}
AL 233 modedl = FFL WXA Fou,

oy fr
N o3
£

lo & o

lﬂ .

r
==

>
b}
M oo &

it

Ea
(<=}
~-RT

f> o

N
o
A

g
0 ot 2 AN

2
#o
rlo
Y

Z

N
s
oL
ki

—lm v ol o 2 K
x
lo
s

A& E(1/K] & Controld] H|F YL wsl&r=

Lhehg gich

B ATe %Y BEdos Wil 4 NP5
RomE g HEE 5T WS WA A7 e
gz g A8 3] 2] A28 A)335.(2006)

Hojop & AHolth

123
SEA, A4, 2002. SASE o] &3 EAAEEA. AFolIt
tv]. pp 81-116
A4, A28, F9 Q. 2001 AGA 8 S FFet. FED pp
24-25

A.A.C.C. 1983. Approved method of the American Association of
Ceral chemists. St. paul Minn 8.

AOQAC. 1984 Official Methods of Analysis, 14th ed.,
Association of Official Analytical Chemists. Washington D.C.

Bae SH, Rhee C, Yang HC. 1982. Studies on Bread-Baking
Properties of Naked Barley Flour and Naked Barley Wheat
Flour Blends 1. Variations of loaf volume of naked barley
bread and mixed naked barley-wheat bread prepared by lactic
acid method. Korean Food sci 14(4):370-374

Barker B, Ortola C, Barker S, Fernandez. F. 1992. Storage of
packaged white bread. II.Effects of sour dough and addition
of acids on bread characteristics. Z. Lebensm Unters Forsch
194:442-449

Fujiyama Y. 1981. In the method of experiment.
International Baking School Tokyo Japan

Hong JU. 2000. Effect of Cooking Method to Barley Bread Using
Sourdough Prepared by Enterococcus sp. Isolated from
Barley Powder and Lactobacillus sp, Doctor’s dissertation.
Dong-A University

Hoseney RC, Brown RA. 1983. Mixograph studies. V. Effect of
pH. Cereal Chem 60:12-129

Kim SK, D’Appolonia. 1977. Effects of pentosan on the
retrogradations of wheat starch gels. Cereal Chem 54:15-160

Kirchhoff E, Schieberle P. 2001. Determination of Key Aroma
Compounds in the Crumb of a Three-Stage Sourdough Rye
Bread by Stable Isotope Dilution Assays and Sensory
Studies. J Agric Food Chem 49(9): 4304-4311

Kook SU. 1996. Development of Starter Cultures for the Extension

Japan

- 280 -



o

of the Shelf Life of Bread Korean Food and Nutr
9(3):236-241

Korakli M, Rossmann A, Ganzle MG, Vogel RF. 2001. Sucrose
Metabolism and Exopolysaccharide Production in Wheat and
Rye Sourdoughs by Lactobacillus sanfranciscensis. J Agric
Food Chem 49(11): 5194-5200

Morad MM, D’Appolonia BL. 1980. Effect of surfactants and
baking procedure on pasting of bread crumb. Cereal Chem
57:141-144

Park KJ. 1994. The effect of microorganism producing organic
acids on the shelf life of white bread. The jour. of Industrial
Science (2):197-198

Plyler EJ. 1979. Physical and chemical test methods. Baking

science and technology, II. Sosland Pub Co. Merrian Kansas
891-895

- 281 -

s

s

. ZFlw) 23

Rihrtich N, Bruckne G. 1966. Das Getreide Verlag Paul Prey [
159

Sugihara TF. 1978. Microbiology of the soda cracker process, L
Isolation and identification of microflora. I Food Pro
41:980-982

Tanaka K, Furukawa K, Matsumoto H. 1967. The effect of acid

and salt on the farinogram and extensogram of dough. Cereal
Chem 44:678-682

Xu A, Chung OK, Ponte J. 1992. Bread crumb amylograph studies.
1. Effect of shortening, flour lipid and surfactants. Cereal
Chem 69:495-501

HA 4 —2 b T 1987, <o B REE

(20053 11€ 299 A<, 20069 69 119 zH=)

stz e 383 2] A 27 A 33%.(2006)



