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Abstract

In order to economically utilize flour brew with Bifidobacterium bifidum as a bread improver, the effect of flour
brew on the rheological properties of dough, growth curve and acid production, and symbiosis with yeast were
investigated. Growth of bifidobacteria was not increased more than initial seed volume but was consistent
during 24 hours of incubation. pH was decreased and T.T.A was increased up to 12 hours of incubation.
Symbiosis between bifidobacteria and yeast was little. Bifidobacteria produced more lactic acid than acetic acid
in flour brew and the opposite in skim milk broth. This result was inferred from Lactobacillus sp. inherent in
flour. On rheological properties of dough, farinograms of flour showed progressively decreasing baking
absorption, mixing time and stability as the amount of flour brew increased. The validation of extensograms
showed that R/E ratio linearly increased with increment of flour brew, and nearly doubled in all treatments
comparing to that of control, which suggest the reduction of actual fermentation time. On visco/amylograms,
malt index increased with addition of flour brew, accordingly showing the decrease in viscosity. Break down
and set back value decreased with increment of flour brew, suggesting that staling rate of bread can be delayed.
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Table 1. Composition of MBL media

Ingredients Amounts (g)
Glucose 10.0
Lab lemco power (oxoid) 3.0
Liver extract soln" 150.0 mL
Phytone (BBL) 3.0
Preteose pepton No.3 (Difco) 10.0
Soluble starch 0.5
Tween 80 1.0
Trypticase (BBL) 5.0
Yeast extract (Difco) 5.0
L-Cysteine - HCI 0.5
Solution A? 10.0 mL
Solution B” 5.0 mL
Distilled water 815.0 mL
Agar 15.0

pH 7.2

"Mix 10 g liver powder with D.W. 170 mL and warm up in
a boiler for 1hr to 50~60°C and filtered after 10 min boiling

“Solution A: KH,PO, 25.0 g, K,HPO, 25.0 g, D.W. 250 mL
“Solution B: FeSO, 7H,0 0.5 g, MgSO, 7H,0 10.0 g,
MnSO,-4H,0 0.337 g, NaCl 0.5 g, D.W. 250 mL

Table 2. Composition of protecting solution

Ingredients %
Skim milk 10.0
Sodium glutamic acid 1.0
Ascorbic acid 1.0
L-Cysteine - HCI 0.05
Arginine- HCI 1.0
pH 7.0
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Table 3. Composition of diluent and reducing solution

Diluent Reducing solution
Ingredients g Ingredients g
K:HPO, 4.5 CuSO, 60
Na,HPO. 6.0 Tween 80 2
L-Cysteine - HCI 0.5 2N-H.SO, 90 mL
Tween 80 0.05 Distilled water 6 mL
Agar 1.0
Distilled water 1.0L
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Fig. 1. Growth of B. bifidum in skim milk (®) and flour
brew (M) at 37°C.

Incubation time(hrs)
Fig. 2. Changes of pH by B. bifidum in skim milk broth
(@) and flour brew (M) at 37°C.
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Table 4. Changes of titratable acidity in skim milk broth
and flour brew

Incubation at 37°C Titratable acidity (%)”

(hrs) Skim milk broth Flour brew

0 0.09 0.14

4 0.15 0.16

8 0.32 0.35
12 0.52 0.56
16 0.53 0.59
20 0.55 0.66
24 0.59 0.67

Titratable acidity in terms of lactic acid
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Fig. 3. Changes of viable cell count of B. bifidum during
incubation with () and without (@) S. cerevisiae in flour
brew at 37°C.
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Fig. 4. Changes of pH and titratable acidity during in-
cubation with (B) and without (@) S. cerevisiae in flour
brew at 37°C.

Table 5. Acetic acid and lactic acid production by B.
bifidum at various medinm during 24 hrs incubation
at 37°C

Medium Acetic acid  Lactic acid
(mg/g) (mg/g)
Flour brew 0.53 0.77
Flour brew"+S. cereviaise 0.52 0.75
Skim milk broth 0.77 0.55

D107 cfu/mL of S. cerevisiae is added to flour brew

2 © 2 bifidobacteria®] 79 EEF& E35to] olA)
EabekEate] Bal7) 327 HES 47108 A4
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%, 20%8] S 66.5%, Le]al 30%<2] 739 59.0
%, e A7) algel F7heel weh zhashol
o EE ARUAFE AT 24586l BT
brew 10% A 7}Alell 225014, 20% H7FA]ol& 164,
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Viscoelasticity (B.U.)

Time(min)
Fig. 5. Farinograms of wheat flour at various added
levels of flour brew.
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Table 6. Farinogram data on wheat flour at various
added levels of flour brew

Flour brew (%)

0 10 20 30
Tolerance index (B.U.) 20 20 30 60
Valorimeter value 80 80 74 68
Arrival time (min) 2.5 2.5 2.5 3.0
Departure time (min) 27.0 24.5 195 120
Time to breakdown (min) 21.5 210 185 120
2] AL AollA] YA ddael e Fe
A ahgol} Azl FREA L S L Eel4
2ol o8] -5S-43HS -SH 7|9k 45 wakero 2
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Table 7. Extensogram data on wheat flour at various added levels of flour brew

Resistance (B.U)

Extensibility (cm)

Flour brew (%)

45 min 90 min 135 min 45 min 90 min 135 min
0 190 210 265 18.0 18.3 17.9
10 200 240 290 17.9 18.0 16.3
20 245 340 355 16.7 16.0 14.9
30 290 350 350 15.9 14.0 13.2
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Fig. 7. Effect of various added levels of flour brew on
R/E ratio.

2 +

= 9 Sole EEsl Helol al_mi ® voﬂﬁi
ol pel Aol ATk , pHe| Gk 2%
glo] $3hol AE, A4 w5 Y f)alo] Fhod
she ofe} shshibgel AbgE] 2 Qe A
Elkassabany 59 o}l Az 2 WAL T3} 72 Ab3}a)t-
WEe) RES Z7MAAcy wwslgs, i ohy

T BRI} kRO )& Ao v d5ke o

HellA] AbshA| 2] A&} v slela oA 9)e).
A% YT brews] Holeko] F7 AHE A
3} AJ o] Z7tE] a1 AlAA o) 7} 5] e] R/EH]-go] &
Fooll B3l 30% PrFolla] MEE 458, 904 W 1355
ol Al = o 2uff o]} & Z 0.2 Z7)E|¢)ri(Fig. 7).

e A

0 %

g

Viscosity(B.U)
-~
8
D
o
>

64 9 9% % 50
Temperature(T)

Fig. 8. Effect of the addition of flour brew to wheat flour
on amylograms.
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Table 8. Amylogram data on wheat flour at various added levels of flour brew

Flour brew (%)

Characteristics

0 10 20 30
Gelaitinization temp. ("C) 64.0 71.5 76.0 76.0
Temp. at peak height ("C) 91.0 89.0 90.0 90.0
Max. viscosity [P] 760 585 405 310
Viscosity at 95°C (B.U) 710 530 400 300
Viscosity at 95°C after 15 min. (B.U) [H] 580 435 320 250
Viscosity at 50°C [C] (B.U) 870 640 480 380
Break down (B.U) [P-H] 180 150 75 60
Set back (B.U) [C-P] 110 75 75 70
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