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Effect of Lactic Acid Bacteria Related to Kimehi Fermentation
on the Quality of Bread
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Dept. of Food Sci, and Technol, Catholic University of Daegu, Kyungsan, 712-702, Korea

Abstract

The effects of lactic acid bacteria from kimchi fermentation, specifically Lactobacillus plantarum (LP) and
Leuconostoc mesenteroides (LM) on the quality of the bread product was investigated. The two types of
bacteria were cultivated in the sterilized radish juice used for kimchi fermentation. The concentration of
bacteria was measured at 3.0%10°~33%10%/mL. The bacteria were added at the ratios of 5% and 10% to
a mixture with wheat flour before subsequent dough fermentation. An LM+LP treatment to the mixture
was also made at 5% of LP and 5% of LM. The measured pH in the dough with LM+LP was the lowest
among all of {reatments. The products of 5% LM treatment showed the shortest fermentation time. Loaf
production by volume was the highest from the 10% LM treatment. The % of moisture loss of the bread
during the shelf-storage was less when treated with lactic acid bacteria than when left untreated. The least
moisture loss was observed when the bread was treated with the LM+LP mixture. Hardness of the bread
also decreased with the presence of lactic acid bacteria. The order of hardness was: control > 5% LP >
LM+LP > 5% LM > 10% LM > 10% LP. Staling degree of the bread when treated with lactic acid bacteria
was lower than that of the control, The least staling occurred when treated with LM 10% and LP 10%.

Key words: dough fermentation, bread, Lactobacillus plantarum (LP), Leuconostoc mesenteroides (LM).
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Table 1. Compositions of materials for bread fermented by
iactic acid bacteria (g)

Ingredients PP om v vPovP

Wheat flour 1200 1200 1200 1200 1200 1200
Water 756 696 636 696 636 636
Yeast 24 24 24 24 24 24
Salt 24 24 24 24 24 24
Sugar 72 72 72 72 72 72
Shortening 48 48 48 48 48 48
milk powder 36 36 36 3B 36 3
Improvement agent 24 24 24 24 24 24
FRJ-LM" 0 60 120 9 0 60
FRJ-LP® 0 0 0 6) 120 6
16)Symbols and 7 ®abbreviations : I, control: II, bread with

5% of radish juice fermented by Leu mesenteroides: 11,
bread with 10% of radish juice fermented by Leu. mesen-
teroides: IV, bread with 5% of radish juice fermented by L.
plantarum: V, bread with 10% of radish juice fermented by
L. plantarum: V1, bread with 5% of radish juice fermented
by Leu. mesenteroides and 5% of radish juice fermented by
L. plantarum: FRJ-LM, fermented radish juice by Leuw.
mesenteroides: FRJ-LP, fermented radish juice by L.
plantarum,
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Fig. 1. Effect of lactic acid bacteria on pH and titratable
acidity of 2nd fermented dough., Values are the
mean+SD of triplicates experiments, Symbols are
the same as Table 1. Different letters(a-d) above
the bars in the figure indicates significant differ-
ences at p<0.05.
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Fig. 2. Effect of lactic acid bacteria on the fermentation

time of dough. Values are the means+SD of tripli-
cates experiments. Symbols are the same as de-
scribed in Table 2. Different letters(a-d) above the
bars in the figure indicates significant differences at
p<0.05. Fermentation time was expressed as the
time until reaching 63 mL from 20g of dough in
100 mL mass cylinder,
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Loaf volume index

Fig. 3. Effect of lactic acid bacteria on the loaf volume
index of the bread. Values are the mean®SD of
triplicates experiments, Symbols are the same as
described in Table 1. Different letters(a-c) above
the bars in the figure indicates significant differ-
ences at p<0.05.

=
N

2SZAL
|53 gadgol e ¥5d FAd
& ZAME AFE Table 29 Z2th %) 9
T R vkl dE Tl vl At
g7t Ak, 22y LP+LM A& oven
springe] HEdFew I A Ugs "o
Bl ol#d AL WFo] AL FEYF) E
of FHZdio] Hldte o] A W djue
gifolzt Azt W 23 FAHFHAME B3
Aolv g FE Y 7lFo] Bo] ARHE ¥ &
A AYZAME FEHFCIL 5 BAEY V)

B
)

2y rx{'
lo & ¢
et ofl oB.

&
e
k=]
C

Table 2. Changes in texture of the bread stored for 72

hours
Attributes I I m v Vv VI
Shape of bread 38° 45 46 42° 43 38
Texture 28 32° 37 340 35 36
Flavor 28 36® 38 33 33 3¢
Overall taste 30° 37 36 34> 350 38

Symbols are the same as described in Table 1. Values are
mean of triplicates and different letters(a-d) in the row
indicates significant differences at p<0.05.
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Fig. 4. Changes in moisture contents of the bread fer-
mented by lactic acid bacteria during storage
Symbols are the same as described in Table 1
Values are means+SD of triplicates.
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Table 3. Changes in texture of the bread stored for 72 hours

HotAlob Rl AEs

Attributes I il I v \% VI
Hardness(x10°dyne/cm®) 0.46° 0.30° 027 0.36° 0.26° 035"
Gumminess{g) 51.0° 66.5° 65.6° 6L1° 70.8° 631%
Strength(x10°dyne/cm?) 012° 0,08 007 0.09° 0.07° 0.09°
Cohesiveness(%) 748" 69.3° 7370 748° 797 68.9°
Springiness(g) 794 87.8° 90.3* 86.3° 875° 87.3°
Brittleness(g) 96.5° 52.8° 60.2° 742 59.2° 66.1°

Symbols are the same as described in Table 1. Values are mean of triplicates and different letters(a-d) in the row indicates

significant differences at p<0.05.
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Table 4. DSC characteristics of the bread stored for 4

days at 20C
Breads To(C) To(C) T(C) 4H()/g)
1 4501 55.33 78.00 2,51
I 4559 53.73 62.09 0.87
11 46.23 53.75 63.01 0.61
v 45.59 53.74 61.25 0.87
v 46.23 5353 63.18 061
VI 45,59 53.77 63.53 0.77

Symbols are the same as described in Table 1. To: onset
temperature, Tp: peak temperature, Tc: conclusion
temperature, 4H: enthalphy.
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