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1. DeMan, Rogosa, Sharpe Broth (MRS Broth)
2. DeMan, Rogosa, Sharpe Agar (MRS Agar)
3. Nutrient Broth
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1. ImageJ
2. Association of official agricultural chemists (AOAC)
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1. Microsoft Office Excel
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4. Curve expert



Y0 6 0 ko M) A (2152 3150 (5,105 5 (5 y9 3 4 i

Aos3 Rl L aS Lo sad a1 (Tee 1) pela 5 3l ((0AV0) 55558 5 Aot s e iy o0

A5V My I 55 2t 55 BB el S

: SRR
£ o

£ 2575 Sisaesesnaians 2R
B e e oT Rt
£} S SRSt SR TR et i

I 0’&::0‘:s::0::‘::‘:: 3SR

2 .5 215 ‘::::‘t“ﬁ“ﬁ“$ﬁ“

3

2 'l‘

% ot

= 1.725 %

K q‘ G %‘\“‘

g " P S

- T

29y 13

z

=

H

w

P sl 555 ol ST 51 Joolo b5 e 75 BB iyl Sl ki gy ) K
S e 5 e Ol 6 o SiSY ol o

Figure 1. Titratable acidity (as lactic acid) changes in sourdough obtained from specific starter
Lactobacillus plantarum under the influence of fremention time and sugar content.
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Table 1. Bread specific volume changes as affected by fermentation time and sugar content during
storage.

Bread specific volume during storage (ml/gr) . o _‘)L” _ f; Sl
. . . ermentation time ugar
cele 4f cele YA cela ¥ ) content(%)
96 hours 48 hours 2 hours
1.503+0.14 € 1.730£0.26 ® 2.102+0.557 0 0
2.325+0.07° 2.586+0.34 ° 2.764+2.23° 8
1.895+0.08 *° 2.025+0.25 @ 2.288+0.6° 16 0.5
1.940+ 0.07° 2.325+0.49° 2.514+0.66° 24
1.895+0.09 2.083+0.20 ¢ 2.359+0.54h° 8
1.656+0.05 ¢ 1.747+0.12°¢ 2.105+0.6" 16 1
1.739+ 0.135 ¢ 2.071+0.62 ¢ 2.261+0.93% 24
1.841+0.01°° 2.039+0.17 @ 2.278+0.53¢ 8
1.687+0.18 ¢ 1.887+0.10 % 2.019+0.24° 16 15
1.952+0.05° 2.092+0.05 © 2.383+0.47* 24

Al e 0=t/00 dm)a)ugu%wﬁm O 53 QLS s Gy >
In each column, different letters indicate significant difference (o= 0.05).
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Table 2. Evulation of changes in bread crumb hardness under the influence of fermentation time and
sugar content during storage.

(¢ 5105 53) 5,1 dsb 55 06 b aw

Bread crumb hardness during storage (N/gr) ; ’MT t_uujt_ A e
. . . ermentation time sugar
cele 4f cele YA cela ¥ (h) content (%)
96 hours 48 hours 2 hours
17.192+2.469 ? 16.936:+5.665 ° 13.717+1.263° 0 0
7.494+0.933% 5.592+0.745 % 4.264+0.482" 8
9.866+1.850 8.421+0.096 © 7.747+0.509" 16 0.5
8.737+ 0.359 % 6.367+ 0.560 % 5.952+1.029¢ 24
9.020+0.790¢ 6.417+0.848 % 5.502+0.328% 8
13.425+1.806 ° 11.692+3.877° 10.705+2.994° 16 1
5.920+ 0.263 © 5.094+0.654 © 4.565+0.549° 24
8.107+1.613 % 7.380+0.364 “ 7.387+0.544° 8
12.390+1.778" 10.064+ 1.758 ™ 0.327+1.169° 16 15
0.962+2.324° 7.991+0.687 © 7.251+0.405% 24

.L.T:vagc o=2/*0 CkMJ)Jb;f.‘u <ol JivL:-.v O gn A D QL,.)/%J:& sJ)J"-
In each column, different letters indicate significant difference (o= 0.05).
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Table 3. Evaluation of bread crumb prosity changes under the influence of fermentation time and
sugar content during storage.
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In each column, different letters indicate significant difference (o= 0.05).
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Figure 2. Total acceptance point of breads under the influence of fermentation time and sugar content.
(Different letters indicate significant difference (o= 0.05).
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Table 4. Regression relationships between factors affecting sourdough fermentation and staling
indicators in produced bread.
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Figure 3. Regression relationships between sourdough titratable acidity and sensory characteristics
(a), and the specific volume of bread (b).
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Abstract

Background and objectives: Sourdough is a complex biological system based on
synergistic interaction between wheat microflora and Lactobacilli used as specific
starter culture. These starter cultures are used to improve aroma, taste, nutritional
value, shelf life, as well as exerting health-promoting effects in fermented bread.
Most of beneficial properties of sourdough are characterized by acidifying activity
of dominant Lactobacillus plantarum. Sourdough improve nutritional value of the
final product by decreasing glycemic and harmful compounds, increasing the
amount and stability of bioactive compounds, enhancing mineral absorbtion and
increasing digestibility. Using sourdough in cereal whole flour which are rich in
dietary fiber would result in uniform distribution of air bubles, improved rheology,
increase in loaf volume, more suitable texture and finally enhancing product
acceptance.

Materials and methods: The aim of this study was to evaluate the effect of
controlled fermentation of Lactobacillus plantarum on sensory properties and
staling of semi-loaf wheat bread. For this purpose, the effect of fermentation time
(8, 16, 24 h) and sugar content (0.5, 1, 1.5%) on the activity of mentioned starter
culture in the sourdough from wheat flour (with 76% extraction rate) in a split plot
design were examined. After processing of semi-loaf breads with sourdough
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treatments, the stalling of these breads were evaluated during 96 h after baking,
based on their specific volume, crumb hardness (texture analysis) and amount of
porosity (Image j method).

Results: According to the results, different fermentation times and sugar contents
had a significant effect (P<0.05) on sourdough total titratable acidity. Among the
produced samples, the lowest specific volume and the maximum amount of crumb
firmness were also observed in bread produced with sourdough after 16 h
fermentation and 1% sugar content, after 96 h. The maximum amount of specific
volume and the lowest crumb firmness were also observed in sample produced
with sourdough after 8 h fermentation and 0.5% sugar content, after 2 h storage.
Furthermore, the maximum amounts of porosity and the best sensory properties
were obtained after 16 and 24 h fermentation with 1.5% sugar content,
respectively.

Conclusion: According to these results, to produce sourdough bread with longer
shelf life and better sensory properties, the effective control of microbial starter
activity and influencing parameters on its fermentation is necessary.

Keywords: Porosity, Specific volume, Semi-loaf wheat bread, Lactobacillus
plantarum.
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