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Abstract

To investigate the effect of flour brew with bifidobacteria on bread characteristics, flour brew with
bifidobacteria was added to baking after 16 hour incubation at 37°C. The more addition of flour brew,
the higher gassing powert, the better machinality of dough were obtained, resulting in the larger specific
volume of bread. Flavor profile analyzed by Electronic Nose System showed that flavor components of
30% flour brew were decreased comparing with those of control and there was shown definite difference
in sensory characteristics between them. Staling studies of bread containing flour brew indicated had
a definite effect in retarding the staling rate of bread, with time constant calculated in 30% treatment
being 3.09 days and in control being 2.08 days. The enthalphy of gelatinization was decreased from 2.51)/g
to 0.61)/g with increment of flour brew, suggesting that starch crystallization is delayed. In conclusion,
Flour brew fermented by bifidobacteria can be used as a natural bread improver with so many benefits
as better machinality, one more day storage period, slower staling rate, better bread volume and more

appealing bread flavor.
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Table 1. Baking formula (96)
. Flour brew
Ingredients Control 10% 20% 30%
Flour 100.0 95.0 90.0 85.0
Tap water 63.0 58.0 53.0 48.0
Yeast 35 35 35 35
Salt 2.0 2.0 2.0 2.0
Sugar 50 5.0 5.0 5.0
Shortening 5.0 5.0 5.0 5.0
Flour brew 0.0 10.0 20.0 30.0
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Table 2. Changes of gas preduction and pH by addition
of flour brew to wheat flour dough during fer-
mentation at 27°C

Added level pH Gas”
(%) Ohr . 1hbr 1%hbr  production
0 56 55 54 8
10 55 53 52 86
20 54 53 51 89
30 52 50 49 86

Yl of COy by 100g dongh after 1%hr fermentation.
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A4 Mol axprt A A Vel e, Fgols) @
A A1 A A 9] whe] pH A7Vl A% =5 o
5.6°141c}. Kirbey 5(29) A 27} Aspergilus niger
Aol vl A& of kol| Bk A Fell A A nigere SA&
el Abe] gl Abel el A& pH 35904 pH 6.0717)
2 A, vlse] 22 Ao ofAl B Ake] &3l
Aol HEvia ¥ walgd=d o) ¥ ¥ wE Bifidob-
acterium bifidumdl] 3 714t 53] ol EALY] Ha
A HrA 2 Y AdE v)dEte & A Axs) 2
oA x| ah o},

T, 713 brew?] Arbegol 271242 AlF Y o
4342 A 27 vl& F71314 2.9 (Table 3), 30% 37t
T A&7 vl8) o 10%Y 339 FHe2 Rec) 14
WEZe ta A v 271 A HA =
kot falelAl sk A e B} 20% A
ol A W& A ] 27} n]go] 30% HrtFrR ) Fghe
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= v BAA Zee] Azt ukea) fae) gl
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Table 3. pH, time to deterioration and specific volume of
bread during storage at 25°C

pH during storage(hr) Time to Specific

Bread” deterioration? volume
| 448 72 9% (hrs) (cc/g)
Control 54 54 55 56 9% 4.98
10% 54 53 54 54 110 5.09
20% 53 53 54 54 120 5.38
30% 51 52 53 53 132 5.50

o] 7}43} s of wh& ok o] At et E A sl AR
olAbsl et A= A FE] A& =A sl Y (oven rise)
o] fc} A Fo] £x7}60°Coll ZdslA FHu e
B30 e BRA3EY ALz Fu] BFo) dof
e o] 3] HA-S oven spring®| 2t 3tz A ¢
o 1/34 =& A8tA DoH20). Waba] £ Aol 4] 309%
Aol v gAe] s E ol WEFY W= &
g}, 3sk" 27 o] oven springdl ©] Aslgddd Aoz
2oz ole} AR ubSo Ee, 334 7)2te o o
FEolob & FAolrt. ¢, o] 9} 22 A= Fig. 1
el vl Zho] LR prewe] Hrleko] Zo1ES5E
AbEHA| B3] HgAbg ol 93 &3l v 43 moko
break$} shred ¥ #9¢] Z71E 24 (18) A |4
N ZA 8] Algo] Fbgsitin HejAlc)

87| Mgl wet

U7}2 brewE 10~30% 71k w3} oz 9o 5
714%¢] o] & v|wg Ad= Fig. 29 o} U7+
brew2] H7beko] 10% 2 20% A S 7|22 iz
T} 2pe] & Ho)R] sk}, e}, brew A 7lek 30%¢l
Ale dE&Tet 28 A7l Aol & Bl oy 53] 3
2]7] 260, 262, 263 ¥ 2642} WF-3-3F 7| E-& 279}
apo] & B ot} Ao ek 30%AE Tl vs) 4719
7] 71(260, 262, 263 2 264)2} wk-3-3F 3] A H-9] ko)

Control 10%

P10~30% means the addition level of flour brew
PTime to deterioration by appearance of mold

Fig. 1. Effect of flour brew on bread characteristics.
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10%

. 20% 30%

Fig. 2. Effect of flour brew on difference offset polar view
on flavors.
Each area in offset polar view means flavor intensity
detected by each polymer sensors.
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A astd e ol BEAH AbA gl AR o
T EAAQ FrigEe gtast BHo] gl AR F
Ao} =3, Are) SAHQ PGS BFH A
AA PEY o2 whEelal Be} 1 EA el R
2 q1als] o) gty| W&ol Bifidobacterium bifidum% ©]
S5 LIPS brew B AHESFA Wb e RO EE
ZA W3 = 0 AR 7lddd

D742 brew?] H7tekol g o] FHAF A=
Table 49} 2t}

kol gled A USLE brewd 7ol BA Y o] =
o} frol A Ql Apo]F mo)A] ebgkeh. Fvls LIHF brew
1099} 20% A7 272k Al Aozt fdsle
v}, 30% A7 AR 2 10%2k 20% 7o 4
Ao =2 e weirh o2’ AL Fig 20142} 2

Table 4. Sensory evaluation of bread”

Bread” Taste Flavor Texture Color

Control 334033 31+057° 33048 32+022°
10%  33+048° 32+0.74° 34%£052° 32043
20%  34+043° 35+011" 3.8%+053° 33£048
30%  37E067° 40067 38+0.79" 35+053°

YScore from HS=very good to 1=very poor; a~c: Same let:ers

in the same row are not significantly different at 5% level
210~30% means the addition level of flour brew
Values are mean®SD.

o] G715 brew 309 A7H-o) ENSell 93 #7149 % ¥
KAzhe} & QAT aH A BoHE brew 20%
s} 309% A7H7E HETsh 10% AZbrRe ¥ 3
ngou $94 ATk A2 27T brewH7hol

2 foAq Wt QR oA BFE ww Ut
2 brews 30% M7V w2 oh ol A g gs
HolA RzFr B 3rHE veilaly) diel] AR
Aol o]8-% 7% brew 30% $Fo] A4 ALoE #
Eaile

U7LZ brewel 7P} wel wslsFof ojxls

kel ==

A2 25°CAlA 447t »@sld AEE SAT
23} Table 58 2t} o] AxE U7 brew A7FE
o] wolA = ol A 30% A7 FE ARTFRG A S
7} 31% 23tk ool Bt A F AR I AR
U742 prew A 7leko] BopA 5 ztolzi ). Table 59
AR ERE] Avramio] & W} £43 A= Fig. 35%
7t Fig. 364 21412 714-7] & Avrami A5 b4 S
745 brew A7} of F-ol] FAIG o) 25 1.00] 77HE 32

Table 5. Firmness data of breads during storage at 25°C

(unit : kgo)
Bread Storage time {(days)
rea 0 1 2 3 4
0% 8.0 14.0 180 22.6 245
10% 7.0 130 17.0 21.0 23.0
20% 6.3 13.0 16.5 20.0 22.0
30% 55 12.2 16.0 180 20.0
4.5
4 1 Control y=1.12x-0.47
35 | 10%y=1.10x-046
- 20% y=0.95x-0.40
= 3T 30% y=0.90x-0.38
a 25|
=
g 2}
8
T 15
1
20
1
3
0.5
0
-0.5

0 0.2 0.4 0.6 0.8
log t(days)

Fig. 3. Plot of log against logl~In(EL-Ex)/(EL~-Eo)] aga-
inst log t of bread with and without flour brew.
—O—: control, ~@—: 10%, —— 20%, —&— 30%
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€ 7] 2okog A8y 7hel 710 (30).

AvramiAl $* gk 1.0& diglsle] Ao g2 RE £ ]"’F

£ 7% AF = Fig. 49} Z&ch 28X 7187 3k &
Aee 277} 0489 o) LI brewE Zdﬂﬂ’
Aol 1 A P el we} ok 30% b
0324 7o) gt} L E A2 RE AQAS e T
T 2= Table 63 2o}, A 279 A A44E 2.08d
°19l 3 30% H7F P 3.099 24 S ETF-H} 1499 2
grolsddh.

A ANFA S A7V ebR) e o] Al A $ug 2
2 2 o Table 5914 tj27& 4 29 & A%} 180
kgeolslth o] 8 ArglA =99 34 A== 7 sEd 30
% A7H= A A 39 Foll A=7} 180 kg A A 4
o] 1o dAd 4 9lgo] &A=}

L3 EY

AAp Fab dekrle AdA R whe] w35 e
AR SHEE Agsled F43t, e dw
HE APz B2 AXS e S Azt o] &

‘3.5

In(EL-ET)

Control y= -0.48x+3.17
10% y= 0.43x+3.10
20% y= -0.37x+3.00
0.5 | 30%y=-032x+2.84

o L i e
0 1 2 3 4
Time(days)

Fig. 4. Plot of In(EL-Et) against time of bread with and
without flour brew.
—O—! control, —@—: 10%, —{1— 20%, —&—: 30%

Table 6. Effect of flour brew on Avrami exponent and time
constant of breads stored at 25°C

Bread Avrami exponent Time constant(days)
0% 112 2.08
10% 1.10 2.34
20% 0.95 2.68
30% 0.90 3.09

A=

=51 gloh(31,32).

Al Bl 2 48 23" W 4419 thermo-
gram- Fig. 59} 2+4 of o] & B4 x| E-2] gH(E3}7) 4]
iE ZFHIE, d=2H)L Table 73 7o}, -85 w9

A TS Byon Tle s dx
—T’-7} 45.01~78.00°Coldony, U71F brewE H7Ht A
2] 79+ 4551~63.01°CE JehYc) o] &5 A=
Jankowski®} Rha(33)7} B.xgl x3F A2 33 2%
Hele} A vepgch 2315 we) w3le s dggz
vebfl =] sstld = 2 5H84(34,35), 7FE 4 5(36),
ol & ¢~ ek o A EgIALY AR (3N F o2 7
Ll s g wheckn gelA vl B A3 a4
= dx2T79 dgH =251 J/gold o, UrtE brewd
A7 A3 A7k 10% 7= 0.87 J/g, A 7Fe 20% T
o] tell A= 061 J/gE vehllo] Aie] 237} ) =7
Hla ZA AdEgE o 4 U

Waldte} Mahoney(38)+= o] opdafola] 5 A 7}A|
2] Z7]7} Zpaske o] AL HAo) Basly) wE
o]z} s}gle.m, Schultz 5(39)2 £3€ dxae=gle] A
22 AA 55 el slr] wFolat st v} Table 79

Endothemic Heat Flow

) 50 60 ) 80
Temperature(°C)

Fig. 5. DSC thermograms of breads with different flour
brew contents.

Table 7. DSC characteristics of bread with different flour
brew contents stored for 4 days at 25°C

Bread Tol’C)  TH(°C)  T°C)  AH/g)®
0% 45.01 55.33 78.00 2.51
10% 4559 53.73 62.09 0.89
2096 46.23 53.74 63.01 0.61
30% 46.20 53.53 61.25 0.61

1)Tot onset temperature, Ty: peak temperature, T¢: conclusion
temperature, 4H: enthalphy
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