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Abstract 
In an international level, research regarding dough’s rheological properties has known in the last decades 
a remarkable evolution as a result of the instrumental and laboratory techniques development which 
provide accurate data for dough’s rheological state at a given moment so that it can later be used as a 
behavior guide during industrial processing. The latest equipment in this line, the mixolab, launched on 
the market in 2005 hasn’t been standardized yet. The producer, Chopin Company, is still testing the 
mixolab’s performances and declares that this equipment will revolutionize the bakery industry just as the 
Brabender farinograph has done more than 70 year before. Consequently it is interesting to analyze the 
behavior of most important ingredient in bread, the flour, using the mixolab.. 
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1. Introduction 
 
Any argument regarding bakery should 
start with the wheat flours, which are the 
primary raw material for bread. The high 
levels in physico-chemical characteristics 
variation for different types of flours are 
generated by fitotechnical and pedoclimatic 
conditions at the time of raw material 
cultivation and by various wheat or flour 
degradations. The wheat grain’s chemical 
and biochemical structure involves all the 
organic and inorganic constituents that 
interact within the structural complex 
represented by the grain. The qualities of 
the bakery wheat flour are shown by: 
hydration capacity, elasticity, viscosity, 
and dough’s ability to retain gases. All 
these properties depend on a series of 
factors like the quality of the glutenic 
proteins, flour’s extraction degree and so 
on. The study of dough’s rheological 
properties using the dynamic rheometer 
(rotating) have shown that different quality 
flours have different G’ elastic moduli, G’’ 
viscosity moduli and tgδ phase angles. 

  
 
High quality flours as opposed to poor 
quality flours have higher values for G’ and 
G’’ and lower ones for tgδ, which indicates 
that doughs from high and very high quality 
flours are more elastic than the ones from 
poor quality flours (Miller, 1999). Similar 
results have been reached by Puppo, 2005 
when they tried to demonstrate the 
connection between glutenic proteins and 
dough’s rheological properties. 

The increase in flour extraction degree 
involves a quantitative change in the water 
soluble substances which leads to major 
modifications in dough rheology. In 1999, 
Miller and his colaborators studied on 
different flour types the effect water soluble 
components in flour have on dough’s 
rheological properties.  

The increase in water soluble substances 
lowers the G’ and G’’ values and increases 
the tgδ value, making the dough more 
viscous.  
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Based on these grounds it is considered 
useful conducting a study which will 
demonstrate the influence flour extraction 
degree has on the rheological properties of 
uniaxial extension and on the baking 
behavior determined with the mixolab, 
when the same moist gluten content is 
ensured. 

 2. Materials and methods 
 
Flours with different extraction degrees and 
same moist gluten content were analyzed. 
The physico- chemical properties were 
analyzed by performing Romanian standard 
methods and are presented in table 1. 
The rheological behavior of wheat flour 
dough was carried out on the mixolab. 
 

 
Table 1. The physico – chemical characteristics of the analyzed flours 

Characteristics 1250 800 650 480 
Moist gluten content % 27 27 27 26.6 
Ash content 1.25 0.82 0.66 0.48 

 
3. Results and discussions 
 
The rheological behavior of doughs from 
flours with different extraction ratio was 
determined using a mixolab and is 
displayed in figure 1. Parameter values 
recorded by the apparatus are shown in 
table 2.  

As it can be noticed in table 1 there is a 
direct connection between the hydration  

 

  
 
capacity of the flour and its extraction ratio. 

The values obtained are systematically and 
logically larger as figure 2 shows. This is to 
be explained because mixing water and 
flour while preparing the dough is 
influenced not only by the proteic 
substances but also by the other component 
of the flour.  

 
 

Table 2. Parameter values recorded by the mixolab for doughs from flours with different 
extraction degrees and same moist gluten content 

Characteristics 1250 800 650 480 
WA (%) 60.3 60 57 56.8 

Formation time C1 (min:s) 09.43 09.28 01.46 02.00 
C1 (Nm) 1.13 1.12 1.07 1.12 
Dough temperature (°C) 30.7 29.7 27.5 26.9 
Stability (min:s) 10.47 10.57 09.36 08.38 

Dough development (C1) 

Amplitude (Nm) 0.10 0.10 0.12 0.13 
Formation time C2 (min:s) 18.24 18.48 18.13 18.31 
C2  (Nm) 0.45 0.43 0.38 0.40 

Protein breakdown (C2) 

Dough temperature (°C) 57.7 56.9 56.0 54.1 
Formation time C3 (min:s) 04.06 24.55 24.26 24.31 
C3 (Nm) 1.49 1.55 1.60 1.69 

Starch gelatinization (C3) 

Dough temperature (°C) 78.1 77.6 77.2 75.6 
Formation time C4 (min:s) 35.15 34.50 35.04 35.33 
C4  (Nm) 0.80 1.11 0.97 1.10 

Amylase activity (C4) 

Dough temperature (°C) 76.9 78.2 77.5 76.7 
Formation time C5 (min:s) 45.03 45.04 45.03 45.02 
C5 (Nm) 1.11 1.51 1.31 1.38 

Starch gelling (C5) 

Dough temperature (°C) 54.2 54.8 55.1 56.2 
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Figure 1.  Mixolab diagrams for flours with different extraction degrees and same moist gluten content  
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Figure 2. The variation of the hydration capacity of the flour  
according to the flour extraction degree 
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From the point of view of the rhelogical 
behavior the stability and the formation 
time of the dough will be increased for the 
dough resulted from flour with higher 
extraction ratio as opposed to types 650 
and 480, which proves that for a high ash 
content the glutenic network formation rate 
is diminished in the first phases of 
obtaining the dough. The softening is 
stronger for the flour types 800 and 1250. 
This is due to the presence in high quantity 
of the enzymatic systems of the grain 
therefore for the proteolytic enzymes that 
peptidize both the gliadin and the glutenin 
(C2 (Nm)) in the first warming phase 
decreases) and the mechanical action of the 
brans that has as effect a decrease of the 
glutenic resistance to different efforts (the 
value of the amplitude increases). 

Besides we can also notice a decrease of 
the dough momentum in the third zone of 
the mixolab curve with an increase of 
extraction degree due to the faster 
gelatinizing of the starch because of the 
higher level of water in the dough with a 
higher ash content. 
 
4. Conclusions 
 
Experiments have been made regarding the 
influence the flour exerts at different 
extraction degrees on the rheological 
properties of the uniaxial extension and its 
behavior during baking using the mixolab. 
The values of the rheological parameters 
and the configuration curves were different 
for flour types 1250 and 800, 650 and 480 
respectively.  
 
 

 The mixolab has registered big differences 
regardind dough’s stability, the hydration 
capacity of the flour, its formation time (it 
has increased six times for flour type 1250 
compared to flour type 650) and the 
softening degree of the dough for flour 
types 1250 and 800 compared to flours type 
650 and 480. It must be mentioned that the 
values of the parameters for the flour type 
1250 are similar to those of flour type 800, 
the parameter for flour type 650 are similar 
to the parameters of flour type 480, 
respectively. The formation time of dough, 
its stability, the hydration capacity of flour 
and the softening degree of the dough have 
registered a positive trend on the mixolab 
with an increase of the extraction ratio of 
the flour.  
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