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1. Lactobacillus plantarum
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1. Saccharomyces pastorianus

2 . Bacillus licheniformis
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Table 1 The effect of amaranth total hydrolyzed protein concentration on pH and titratable acidity of
sourdough at 0 and 16 hours

Peptide Befor fermentation 16 hours after fermentation
concentration (%) pH TTA pH TTA
1 6.30£0.11%  1.67+0.09° 4.09+0.04°  9.36+0.05°
2 1.75+0.10*  1.75+0.02°  4.19+0.02°  10.89+0.00°
3 1.8240.17%  1.82+0.03*  4.25+0.02°  11.5140.09°
4 1.88+0.15%  1.88+0.05* 4.32+0.03°  12.95+0.14°
5 1.9040.10°  1.90+0.01*  4.41+0.02°  13.88+0.21°
Control 1.61+0.05*  1.61+0.01°  4.05+£0.02°  8.29+0.01"

Different small superscript indicate significant difference (P<0.05).
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Table 2 The effect of amaranth (3%) total hydrolyzed protein on weight loss, moisture, specific
volume, aw and enthalpy of bread

Properties Bread prepared by
Modified sourdough
made by total F
hy drolyzeZi/ protein Common sourdough
(3%)

Special volume 3.36+0.15 2.46+0.20 t=6.03, sig= 0.00
Weight loss (percentage) 19.7+£0.55 29.96 + 1.56 t=-10.71, sig= 0.00
Humidity (percentage) 26.2+0.80 24.03+0.15 t=4.6, sig=0.00

aw 0.882 +0.010 0.913 +£0.096 t=-3.86, sig= 0.01

Different small superscript indicate significant difference (P<0.05).
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Table 3 The effect of amaranth hydrolyzed protein on start temperature, peak temperature, end
temperature and bread enthalpy

Bread prepared by
Propertics Modified sourdough made Common F
by total hydrolyzed
protein (3%) sourdough

Onset temperature ( 1 day) 32.13 £0.208 46.83 +£1.96 t=-12.91, sig= 0.000
Pick temperature ( 1 day) 89.23 £0.90 93.1-+£2.56 =-2.48, sig=0.068
Offset temperature( 1 day) 112.16 +£3.05 124. 66 + 1.41 t=-6.43, sig= 0.003
Enthalpy( 1 day) 124.13 £2.43 130.70 + 1.30 =-4.12, sig=0.015
Onset temperature( 5 day) 47.06 + 1.96 65.63 £2.15 =-11.02, sig= 0.00
Pick temperature( 5 day) 64.90 = 1.77 96.33 +2.10 t=-6.03, sig=0.000
Offset temperature( 5 day) 100.96 + 1.65 133.30+0.91 =-30.06, sig= 0.00
Enthalpy( 5 day) 150.60 + 15.69 180.40 + 4.55 t=-3.15, sig=0.03

Different small superscript indicate significant difference (P<0.05).
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Table 4 The effect of amaranth hydrolyzed protein (3%) on energy and bread hardness

Bread prepared by
' Modified
Properties sourdough made by Common F
total hydrolyzed sourdough
protein (3%)

Hardness ( 1 day) 37.00£5.00 64.67+12.83 t=-3.53, sig=0.024

Energy (1 day) 129.33 +£25.10 254.67+ 28.36 =-5.73, sig=0.005

Hardness ( 3 day) 88.33+3.21 132.67+ 10.26 =-7.14, sig= 0.002

Energy (3 day) 229.00+ 32.14 342.67+ 31.89 =-4.38, sig=0.012

Hardness ( 5 day) 106.00 £ 7.81 192.67+ 32.13 =-4.54, sig=0.010

Energy (5 day) 512.67 +10.97 808.67+£20.23  t=-22.27, sig= 0.000

Different small superscript indicate significant difference (P<0.05).
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Table 5 Sensory analysis of breads fermented with different sourdough

Bread prepared by
Modified sourd
Properties ough made by Common F
total hydrolyzed sourdough
protein (3%)
shape 480+042 3.20+0.91 t=5.00, sig= 0.00
taste 47+£0.13 3.60+0.16 t=15.69, sig= 0.00
Crust color 490+0.31 3.50+0.85 t=4.88 sig=0.00
Ability to chew 45+£0.70 3.30+0.94 t=3.02 sig= 0.00
acidity 4.6+0.16 3.4+£0.22 t=4.3606; sig= 0.00

Overall acceptability  4.90+0.31  3/00+ 0.81 t=6.86, sig= 0.00
Different small superscript indicate significant difference (P<0.05).
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Bioactive peptides are special protein components that have a significant effect
on human body function. In this study, the effect of proteins and peptides
resulting from the hydrolysis of amaranth proteins (total protein, albumin, and
globulin) at levels 1 to 5% and different hydrolysis times (0.5, 1.5, 3, and 5
hours) on The properties of sourdough and the quality of bread were
investigated. The results showed that the peptides obtained by hydrolysis of
total amaranth protein in 3 hours had the greatest effect on the growth of
Lactobacillus Plantarum (PTCC 1896) (11.40 Log CFU / mL) and
Saccharomyces cerevisiae (PTCC 5052) (8.32 Log CFU / mL) in vitro. These
microbes are the main flora of sourdough and different amounts of peptides on
their growth were statistically significant compared to the control sample. The
titratable acidity and pH after 16 hours of fermentation at 30 ° C in the wet
dough containing 5% peptide were 13.33 mL NaOH and 4.6, respectively,
which was higher than other treatments. The highest amount of water activity,
specific volume, titratable acidity, and the lowest enthalpy in bread was
prepared from sourdough containing 3% peptide. Therefore, bread made from
sourdough containing 3% peptides was selected as the best treatment to
increase the quality of bread.
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