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Abstract  
The effect of different quantity of beer yeast by partial and full replacement of the liquid phase and yeast on gas 

formation properties of flour was evaluated. Results indicated that by partially replacing the liquid phase of the 

dough with the beer yeast is improved the flour gas formation properties, which will lead to an increase in the 

loaf volume of final product. With partial and full replace the yeast with beer yeast, a gas formation of flour 

significantly reduced. 
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Introduction 
One of the world’s oldest biochemical processes is 

the production of bread and beer through alcoholic 

fermentation. The alcoholic fermentation is carried 

out with yeast of the strain Saccharomyces 

cerevisiae (Rezaei et al., 2015, Verheyen et al., 

2015). In recent years, in addition to the baking 

process, the research works has focused almost 

entirely on the action of yeast during dough 

fermentation. Researches on the technological 

qualities of the strain Saccharomyces cerevisiae are 

scarce. 

Heitmann et al. investigated flour gas formation 

properties and dough gas retention properties 

(Table 2) with different yeast strains (Heitmann et 

al., 2015). As a control sample, they use                 

S. cerevisiae. It is compared with different beer 

yeast based on the height of the dough development 

(Hm) and the time to reach this value (T1) as well 

as the total gas production. 

The results of this study show that the production 

of CO2 is directly related to the fermentation 

capacity and activity of the yeast. The total quantity 

of CO2 segregated from yeast and S. cerevisiae 

(1700 ± 22 mL) is comparable. The results showed 

that the highest activity was S. cerevisiae T-58. 

Bread yeast and S. cerevisiae S-23 show lower 

activity due to lower GFP, and S. cerevisiae US-05 

and S. cerevisiae WB-06 have an even lower GFP 

of 1217 ± 139 and 1163 ± 31 mL. This indicates 

that S. cerevisiae US-06 has a slower fermentation 

of sugars. At higher temperature beer yeast has 

much faster fermentation. The strain S. cerevisiae 

T-58 is develops much faster at a temperature of    

32 °C, and the strain S. cerevisiae S-23 has an 

optimum of 27 °C, which is the reason for the 

faster reaching of the desired CO2 quantity from     

S. cerevisiae T-58, at a fermentation temperature of 

30 °C. 

The research does not give complete information 

about the influence of beer yeast on the 

technological properties of wheat flour dough. It is 

a reason that the main purpose of this study is to 

determine the influence of different quantities of 

beer yeast by partially and completely replacing the 

liquid phase and the bread yeast on the gas 

formation properties of wheat flour. 

 

Materials and Methods  

Raw materials  

Wheat flour: ash content – 0.5 %, humidity content 

– 10.6 %, acidity – 2.2 °H; 

Bread yeast – “Lesafmaya”; 

Beer yeast with acidity 7.4 °Н. 

 

Methods 

Gas formation properties (GFP) (gas intensity and 

total gas formation): 5.0 g wheat flour is kneaded 

by 0.4 g yeast and 3.0 cm3 of water. The bread 

yeast is pre-diluted with water in the kneading 

container. The initial temperature of dough must be 

30 °C. In a flask, tempered in a water bath at 30 °C, 

the dough is placed and the slice is closed. The 

beginning of the measurement is detected. The CO2 
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quantity is directly measured by rise of the water 

column in the manometric tube (Vangelov A, G. 

Karadzhov, 1992, Vangelov A, and Karadzhov, 

1993). 

For all the sample it is used the quantities of beer 

yeast, presented in table 1. 

 

Results and discussion  

Total gas formation and intensity of gas forming 

by partial and total replacement of liquid phase of 

the dough with beer yeast 

Figure 1 presents the results of the intensity of gas 

forming. It is compared the samples with partial 

and full replacement of the liquid phase of the 

dough with beer yeast with a control sample. 

It was found that, up to the 15th min of the study, 

with partial replacement of the liquid phase with 

beer yeast (samples A and B), the intensity 

increased compared to the control sample (K). With 

a complete replacement of water with beer yeast 

(sample C), it is observed a significant reduction in 

the intensity of gas formation throughout the study 

period. Between the 30th and 60th min, the intensity 

of the control sample was similar to the sample A 

and B. At 75th minute there was a peak in the 

control sample, which is at the 90th minute on the 

test samples with a partial replacing of liquid phase. 

After 105 min there was a tendency to decrease the 

intensity, but the test samples A, B and C 

maintained high levels compared to the control 

sample. 

Figure 2 shows the data for total gas formation of 

the samples with partial and full replacement of 

dough liquid phase. 

It is established that the total gas formation of 

samples K, A and B is proportional. In turn, sample 

C shows a significantly reduced total GFP. After 

120 min the results of the control sample are lower 

than those of samples A and B. 

By analyzing the data above, it can be concluded 

that the flour gas formation properties are improved 

by partially replacing the liquid phase of the dough 

with the beer yeast, which will lead to an increase 

in the loaf volume of the final product. With 

addition of beer yeast as a complete water 

substitute, it obtains dough with a lower GFP, but 

in turn, the gas intensity of this sample retains 

relatively high values at the end of the study. From 

these results it can be conclude that with a longer 

fermentation of the dough it can be obtained a 

satisfactory bread loaf volume. 

 

Total gas formation and gas intensity of GFP at 

partial and total replacement of the yeast with 

beer yeast 

Figure 3 presents the gas intensity analysis with 

partial and full replacement of bread yeast with 

beer yeast. The samples are compared with a 

control sample. 

In research of a GFP with a partial replacement of 

bread yeast with beer yeast (samples D, E and F) 

and full replacement (sample G), it was found that 

up to 15 min, sample D, E and F were observed a 

peak of GFP intensity parallel to this of the control 

sample. In turn, sample G (with full beer yeast 

replacement) showed significantly reduced 

intensity of GFP compared to the control sample. 

During the remainder period of the study, a 

significant difference in the gas formation intensity 

of the samples involved with the beer yeast was 

observed compared to that of the control sample. 

After 30 min of the study, the indicators of samples 

D, E, F and G had a significant decrease compared 

to those of the control sample. At the end of the 

study, the GFP intensity values of dough involved 

with beer yeast remained significantly lower than 

those of the control sample. 

In summary, it can be concluded that the GFP 

intensity of the samples D, E, F and G is 

substantially lower than that of the control sample. 

This may lead to the need to extend the 

fermentation time for bread making with beer yeast 

replacing the yeast. 

Figure 4 graphically presents the results of the total 

gas formation of the samples with a partial and full 

replacement of yeast with beer yeast. 

The results show that within 15 min of the study, 

the total gas formation values of the D, E, F and G 

samples are directly proportional to those of the 

control sample. After 30 min, there was an increase 

in the total gas formation (GFP) in sample K 

values. On the other hand, samples of beer yeast 

had a noticeably reduced GFP compared to the 

control sample. 

The results obtained show that partial and total 

substitution of the yeast with beer yeast GFP of 

flour significantly decreases. On the one hand, this 

may be due to unfavorable conditions for the 

fermentation of the beer yeast microorganisms. 

This can be compensated for by breadmaking 

processes by changing fermentation conditions or 

by using biphasic or polyphase dough preparation. 

By using of biphasic or multiphase dough 

preparation, the desired loaf volume of bread can 

be achieved as well as increasing the taste-aroma 

characteristic. 

Conclusions  

Based on the studies it was found that the samples 

with partially replacing the liquid phase of the 

dough with beer yeast, the flour gas formation 
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properties are improved, which in turn would 

increase the loaf volume of the final product. With 

partial and full replacement of bread yeast with 

beer yeast, the GFP of flour significantly decreases. 
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Figure 1. Intensity of gas formation at partial and full replacement of dough liquid phase with beer yeast  
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Figure 2. Total gas formation properties at partial and full replacement of dough liquid phase 

with beer yeast 

 

 

 

 

 

 

 

 

 
 

Figure 3. Intensity of gas formation at partial and full replacement of bread yeast with beer yeast  
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Figure 4. Total gas formation at partial and full replacement of bread yeast with beer yeast  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Test samples for analysis 

 

Test 

samples  

Quantity of raw materials  

Flour,  

g 

Yeast,  

g 

Beer 

yeast, ml 

Water, 

ml 

K 5 0.4 0.0 3.0 

A 5 0.4 1.0 2.0 

B 5 0.4 2.0 1.0 

C 5 0.4 3.0 0.0 

D 5 0.3 3.1 0.0 

E 5 0.2 3.2 0.0 

F 5 0.1 3.3 0.0 

G 5 0.0 3.4 0.0 

 

Table 2. Results from the tests for gas formation of wheat dough with different strain of beer yeast  
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Yeast  

strain 

Gas formation properties  

Vret [mL] Vlost [mL] 

Bread yeast  1408 ± 21  291 ± 11 

S. cervisiae S-23 1370 ± 16 336 ± 54 

S. cervisiae T-58 1534 ± 155 546 ± 112 

S. cervisiae US-05 1114 ± 98 103 ± 27 

S. cervisiae WB-06 1117 ± 65 45 ± 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


