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1. Exopolysaccharides
2. Fructooligosaccharides
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4. Dough yield
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3. Bacillus coagulans
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Table 1 Sourdough of samples

B. coagulans Fermentation Fermentation time
Treatment FOS (% ) temperature
o (CFUR) heo) (h)
A 0 1.5x10° 30 12
B 4.7 1.5x10° 30 12
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5. Firmness

6. Resilience

7. Chewiness

8. Cohesiveness
9. Springiness
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Table 2 Chemical properties of flours

Moisture Wet Fat Protein Carbohydrates Fiber o
Flours  pH (%) Gluten (%) (%) (Yow/w) owlw) (%)
Whole wheat (5 1131 23 2.42 12.04 72.65 3 1.58
flour
Star flour  6.21 12.27 28 0.75 11.04 74.41 0.80 1.53
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Table 3 Physical and chemical characteristics of bread samples

Treatment A B C
pH 5.33+0.02° 5.32+0.02° 5.29+0.01°
TTA 5.06+0.03* 5.07+0.02° 5.10£0.01°
V (cm®) 3.70+0.09° 4.70+0.85% 5.63+0.73°
Moisture (%) 30.03+0.21° 30.09+0.24 33.03+0.58"
a.w 0.90+0.004 0.90+0.003* 0.90+0.005"
Height (cm) 5.65+0.05" 5.2240.02° 5.65+0.05°
AE Crust 5.46+1.78" 5.90+4.09° 0.00£0.00"
AE Crumb 2.74+0.88° 7.89+3.31° 0.000.00*

Letters indicate a significant different (p<0.05).A sourdough bread containing B. coagulans (fermentation
temperature and time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and
fructooligosaccharide (fermentation temperature and time 30°C and 12 h, respectively) and C Control bread
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Fig 1 Height of breads (A sourdough bread containing B. coagulans (fermentation temperature and time 30°C and
12 h, respectively), B sourdough bread containing B. coagulans and fructooligosaccharide (fermentation temperature
and time 30°C and 12 h, respectively) and C Control bread)
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Fig 2 Crust and crumb color of breads (A sourdough bread containing B. coagulans (fermentation temperature and
time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and fructooligosaccharide
(fermentation temperature and time 30°C and 12 h, respectively) and C Control bread)
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Fig 3 Texture analyzer
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10. Lactobacillus amylovorus
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Table 4 ANOVA of textural properties of breads

Chewiness (kg) Resilience Springiness cohesiveness Firmness (kg) Treatment
0.456+0.0002° 0.233+0.0001° 0.923+0.0003° 0.553+0.0001° 0.893+0.0043" A
0.327+0.0016° 0.288+0.0002° 0.968+0.0001° 0.651+0.0004" 0.520+0.0051°¢ B
0.377+0.0004° 0.202+0.0001° 0.946+0.0002° 0.489+0.0001° 0.814+0.0031° C

Letters indicate a significant different (p<<0.05).A sourdough bread containing B. coagulans (fermentation
temperature and time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and
fructooligosaccharide (fermentation temperature and time 30°C and 12 h, respectively) and C Control bread

Table 5 Textural properties of breads

Treatment Time (day) Hardness (Crust) Energy
A 1 0.148+0.08 1.123£0.04
7 0.188+0.06 1.380+0.02
B 1 0.077+0.03 0.563+0.07
7 0.072+0.05 0.584+0.04
C 1 0.114+0.05 0.783+0.09
7 0.109+0.03 0.719+0.06

Letters indicate a significant different (p<0.05).A sourdough bread containing B. coagulans (fermentation
temperature and time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and
fructooligosaccharide (fermentation temperature and time 30°C and 12 h, respectively) and C Control bread
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Table 6 ANOVA of runs and days on textural properties of breads

Sig. F Mean Square Source Variable
0.030 4.751 0.013 Runs
0.696 0.161 0.000 Day Crust hardness
0.704 0.362 0.001 Runs* Day

0.00 220.304 0.742 Runs
0.023 6.801 0.023 Day Energy
0.001 12.324 0.041 Runs* Day

Letters indicate a significant different (p<0.05).A sourdough bread containing B. coagulans (fermentation
temperature and time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and
fructooligosaccharide (fermentation temperature and time 30°C and 12 h, respectively) and C Control bread

Table 7 Main Factor Analysis Using Duncan’s Multiple Range Test

Energy Hardness (Crust) Variable
Treatment
1.251+0.144" 0.168+0.067° A
0.574+0.052¢ 0.075+0.037° B
0.751+0.077° 0.112+0.037%® C
Time (day)
0.823+0.2528 0.113+0.058" 1
0.894+0.370" 0.123+0.066" 7

Letters indicate a significant different (p<0.05).A sourdough bread containing B. coagulans (fermentation
temperature and time 30°C and 12 h, respectively), B sourdough bread containing B. coagulans and
fructooligosaccharide (fermentation temperature and time 30°C and 12 h, respectively) and C Control bread
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ABSTRACT

ARTICLE INFO

Today, consumers' interest in consuming healthy foods with high
nutritional value has drawn the attention of everyone, especially
researchers, to the use of healthy foods, further the use of probiotics and
prebiotics in bakery products, especially sourdough bread. Bulk bread
samples prepared with sourdough containing probiotic Bacillus
coagulans and prebiotic fructooligosaccharide (FOS) were
characterized for their physical, chemical, and sensory attributes. The
results showed that by adding sourdough containing B.coagulans to
bulk bread compared to the control, acidity, specific volume, moisture,
height, crust hardness, cohesiveness, springiness, chewiness, and
sensory evaluation decreased but hardness increased. In this study,
water activity was not influenced by factors. In contrast, adding
sourdough containing B.coagulans and FOS to bulk bread significantly
affected hardness, chewiness, crust penetration, color, and hardness
during storage, as well as sensory evaluation. However, it significantly
reduced the specific volume, height, and moisture indices compared to
the control sample. Consequently, sourdough containing B.coagulans
and FOS has provided bread with desirable properties and may be used
as a starter culture for creating bulk bread with high nutritional and
functional properties.
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