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Effects of Fermented Liquid Dough on Bread Quality
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Dept. of Nutrition and Culinary Science, Hankyong National University

ABSTRACT

This study identifies the factors improving bread quality by using fermented liquid dough.
Fermented liquid dough, the main part of bread dough, contains yeasts that are prepared in order
to enhance the fermentation rate. This study investigates the fermentation rate after mixing dough,
the pH of dough, loaf volume, water activity, hardness, and sensory properties of loaf bread
samples with different amounts of fermented liquid dough. The fermentation rate was slightly
higher in the bread samples, the control dough and 10% fermented liquid dough, than in samples
with more than 20% dough. The pH values of dough decreased with an increase in the content
of fermented liquid dough. The loaf volume of bread with 10% fermented liquid dough was
the highest. The water activity of loaf bread increased with an increase in amount of fermented
liquid dough. For the sensory evaluation of loaf bread, adding 10% fermented liquid dough
improved the loaf volume and evenness of baking. These results suggest that 10% fermented
liquid dough increased the fermentation rate and bread quality. Further research is required to
enhance internal quality characteristics of loaf bread, including taste and flavor.
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Table 1. Formulas for fermented liquid dough

Ingredients Flour basis(%) Weight(g)
Bread flour 100 1000
Sugar 7 70
Salt 0.3 3
Milk powder 2.5 25
Purified water 115 1150
Yeast 0.9 9
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Table 2. Effects of fermented liquid dough on the
fermentation rate of bread dough

Fermented liquid dough(%)

Control
20 30 40

Dough

420 420 410 340 340
volume(mL)
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Table 3. The pH value of bread dough with fermented

liquid dough
Fermented liquid dough(%) pH
Control 5.40+0.01°"
10 5.39+0.40°
20 5.34+0.01°
30 5.24+0.04°
40 5.2240.25

YData are average values for three replications

““Values with the same letter in the column are not
significantly different based on Duncan’s multiple
range test(p<0.05).
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Table 4. The volume of loaf bread with fermented

liquid doughv
Loaf Specific volume
volume(cm®)  (loaf vol./dough wt. cm’/g)
Control 1480+12.00° 3.61
10% 1594+ 4.00° 3.89
20% 1393+ 3.00° 3.40
30% 1363+ 6.24° 332
40% 1363+ 3.60° 332

UData are average values for three replications
“Values with the same letter in the same column are

not significantly different based on Duncan’s multiple
range test (p<0.05).

Fig. 1. The loaf volume of the final productss with
fermented liquid dough
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Table 5. The hardness of loaf bread stored at room temperature for 4 days®

(unit: dyne/cm’)

Day 0 1 2 3 4
Control 100.00+ 4.43® 187.60+ 7.62° 244,85+ 6.26" 303.37+17.13" 318.87+13.44"
10% 95.62+ 3.13" 180.02+ 8.49" 237.27£14.04° 274.27+23.17" 295.70+14.43"
20% 107.25+10.34> 194.47+16.07" 253.47+19.91" 286.95+17.57" 316.07+18.16"
30% 112.70+ 3.28° 188.62+ 4.54° 242.77+ 9.87" 280.55+14.77" 319.15+36.66"
40% 123.92+ 6.05° 217.82+ 7.95 269.15+16.17° 302.55+26.36" 323.40+29.09°

YData are average values for three replications

“*Values with the same letter in the same column are not significantly different based on Duncan’s multiple range

test(p<0.05).
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Table 6. The water activity of loaf bread with liquid

fermented dough?

Temperature(C) Water activity

Control 245 0.974+0.0063"
10% 24.8 0.982+0.0473"
20% 25.0 0.997+0.0100°
30% 25.0 0.998+0.0005°
40% 249 0.998+0.0005°

YData are average values of three replications

““Values with the same letter in the same column are

not significantly different based on Duncan’s multiple

range test(p<0.05)
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Table 7. The sensory evaluation of loaf bread stored at room temperature for 4 days*

Control 10% 20% 30% 40%
Loaf volume 8.25™" 9.16° 7.80% 5.66" 5.83°
Color of crust 7.08° 6.67™ 4,58 5.08" 6.67™
Symmetry of form 1.83° 1.75° 1.66" 1.91° 2.75°
Evenness of baking 2.17% 2.58° 1.25° 1.58% 217"
Characteristic of crust 2.25° 2.67° 2.00° 1.75° 1.83°
Break & shred 2.00° 2.08° 2.00° 1.75° 1.95°
Grain 8.00" 9.00° 8.42™ 717 7.67"
Color of crumb 8.16" 8.33° 7.50° 7.00° 7.83°
Aroma 7.75° 8.17° 8.00" 7.50° 7.66°
Taste 10.17* 10.67" 9.92° 8.83" 8.50°
Mastication 8.50° 8.50° 8.17° 7.33° 7.17°
Texture 10.33° 10.33° 9.17" 7.83° 767

"Values with the same letter in a row are not significantly different based on Duncan’s multiple range

test(p<0.05)
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