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Effect of Lactic Acid Bacteria on the Qualities of White Pan Bread
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R & D Center, Shany Co., LTD., Sangdaewon-dong 305, Chungwon-gu, Sungnam-shi, Kyunggi-do 462-120, Korea

Abstract

The effects of sour liquid ferments with lactic acid bacteria on the baking properties and qualities of White Pan Bread were
studied. The mixed culture of Lactobacillus brevis and Lactobacillus plantarum had higher acid equivalents and lower pH-values
than single or mixed culture of other lactic acid bacteria which had been used for traditional sour dough bread. Optimum condi-
tions of the incubation of lactic acid bacteria, which are incubation temperature, time and culture medium compositions for lac-
tic fermentation, were also investigated to find out optimurn activity for good bread making. The mixed culture of L. brevis and
L. plantarum incubated for 24 hours at 30°C had the most optimum atitivity for bread manufacturing process and the qualities of
the products. The addition of sour liquid ferments to the sponge dough effected on fermentation activity of the sponge dough
to lower the level of pH to 4.64 and to produce more total titratable acidity(TTA) of 0.54%, whereas conventional sponge doug-
h bread had 0.46% of TTA. On comparison with control bread, the bread made with sour liquid ferments was found to have bet-
ter specific volume, taste, symmetry, especially, organoleptic characteristics due to lactic acid, acetic acid and amino acid prod-
uced by lactic acid bacteria. Sour dough bread with liquid ferment was considered to be more effective to the inhibition of stal-
ing during storage for 6 days at 25°C and to have longer shelf-life than control.
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Table 1. Composition of ingredients for making white pan bread

Percentage(%) on the basis of 1 Kg of wheat flour
Stage Ingredients
Control SWB*

Sponge Wheat flour 70 70
Yeast 2.2 2.2
Sodium 0.3 0.3

stearoyl-2-lactylate
Yeast food 0.1 0.1
Sour liquid ferments - 10
Water 40 31
Dough Wheat flour 30 30
Salt 2 2
Shortening 4 4
Sugar 6.5 6.5
Water 24 24

* : White Pan Bread with using sour liquid ferments
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Sour liquid ferments

i)
Mixing Low speed” 3 min.
Sponge and high speed”
i) mixing for 1 min.
Fermentation For 4 hours at 27°C
i) and RH 75%

Low speed 5 min.

[—Mixing
Dough and high speed

! mixing for 6 min.
Floor time For 20 min, at 28°C
l and RH 75%
Dividing
l
Bench time : For 17 min. at 28°C
1) and RH 75%
Degasing
L
Moulding
1)
Panning
1)
L—Proofing : For 60 min. at 37°C
l and RH 85%
Baking : For 27 min. at
! 190 ~ 200C
Cooling ¢ Untit internal temp.
] is 30C
Packaging
+ 1 RPM 64/min

« : RPM 172/min

Fig. 1. Procedures of making white pan bread
by sponge method.
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Fig. 2. Changes of TTA in mixed culture of Lac-
tobacillus and Streptococcus during incubation at
30°C, A: L. brevis and L. plantarum, B: L. brevis and
L. delbrueckii, C: L. plantarum and L. delbrueckii, D:
St. thermophilus and L. delbrueckii E: L. brevis and St.
thermophilus, . St. thermophilus and L. plantarum.
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Fig. 3. Effect of the concentration of glucose
and yeast extract on TTA in mixed culture of L.
brevis and L. plantarum in the culture for sour lig-
uid ferments at 30°C for 24 hours.
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Fig. 4. Effect of the addition of sour liquid fer-
ments (mixed culture of L. brevis and L. plantar-
um) on the increase of the dough volume during
sponge fermentation at 27C and relative humidity
of 75 %, A: Contro] dough, B: Dough using sour lig-
uid ferments.
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Fig. 5. Effect of the addition of sour liquid fer-
ments (mixed culture of L. brevis and L. plantar-
um) on the decrease of the staling rate of white
pen bread by during storage time (for 6 days) at
room temperature of 25 C, A: Control B: White
pan bread using sour liquid ferments (SWB).

ke frabgteelob Fo] A HEA a-amylaseE 9l
Agolzka Yzt + de= A 2k

4. Sour liquid 4B EE O|E3H Alu(SwB)2| Hs
N Ed

AurH <l Aw ZAWPH | uletr BFAAE A
= Table 29+ Zo| W7o ula SWBF &, &3, =
AZHF=g) o sdoA 3t o2 43
A 4% g5 g 93k vt 2mn g sour lig-
uid 2EZ Bo] AAE fAa Zile] 943 &3¢
Bk W] w2e)c}, Collar? 5& whits g A 444
T3 o] waAIIH’ L. brevisSt L. plantarume ¥
207121 9] ofu] At AT, o)E ofu|mito] w9
FHol Je v sttt 29F 2ol sour liquid
Ha g ol g} 8 Sl 713k Ao s nel
o}, wag Aol £ A% A Foll YIS H =g
+5 377 Zo2 QyztEr).

5. Sour liquid W& E O|E8 Alw(sws)2| XMzt

2
N
%

N

1742 SWB7F diz7Ro oF 0.8 4 4=
TGS NERT7E 4 RE 5Yeo AA A
WB= 5580014 6,54 23 Hai
33k o= vElklc) (Table. 3) 2

14
)
)

X

X
o
oS



514 e

ik gha 2| F P FerEA

Table 2. Comparision of sensory quality evaluation of control and white pan bread using sour liquid fer-

ments(SWB)
Characteristics Perfect score Control SWB*
Form symmetry 15 12 13
Crust color 10 8 8
Crust character 10 8 3
Grain 10 8 8
Crumb color 10 7.5 8
Taste 10 7.5 7.5
Texture 15 12.5 13.5
Flavor 10 7.5 9
Mouth feel 10 7.5 9
Total score 100 78.5 85

* SWB : White Pan Bread using sour liquid ferments

Table 3. Effect of the addition of sour liquid ferments (mixed culture of L. brevis and L. plantarum) on
the on the enlongation of the shelf life in white pan breads (control and SWB) at 30°C

White pan Days Average of shelf
Bread 1 2 3 4 5 6 7 life (days)
Control —* - - - 4 + + 4.3
SWB - - - - - + + 5.1

* : No mould growth by visible means, * : Mould growth by visible means
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