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Abstract 
Flour is the main ingredient in bread and other bakery products. Unique for wheat flour dough are its 
rheological properties, elasticity and extensibility, mainly due to gluten properties that forms when 
kneading and to the way in which gluten interacts with the other flour components and ingredients in the 
composition. The flour components depend largely on the internal structure of the wheat grain and also on 
the method used in obtaining flour from it. Consequently it is interesting to analyze the way that flour 
with the same content of moist gluten but different degrees of extraction influences the rheological 
properties of dough and bread quality. 
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1. Introduction 
 
The rheological properties of dough play 
an important role in the production process, 
when dough is subjected to actions of 
forces which create tensions and 
deformation. The rheological properties of 
dough are influenced by a series of factors 
one of the first being flour quality. Flour 
quality, protein content and glutenins/ 
gliadins ratio respectively, have a large 
influence on the rheological properties of 
dough. 

The possible correlations between the 
structural particularities and functional 
properties of gluten from wheat flour were 
studied. Also attempts have been made to 
explain the technical role each of the 
glutenic components has (Weegles, 1996, 
Campos, 1997, Huang, 1997, Hussain, 
1997, Fido, 1997,  Lindborg, 1997, Safari-
Ardi, 1998, Khatkar, 2002, W.Li., 2003, 
Puppo, 2005). The analysis of the two 
classes of constitutive proteins, glutenins 
and gliadins, indicates that each has an 
important role on the rheological properties 
of dough. 

  
 
Research has shown that all of the flour 
components are involved in dough 
rheology. For example, increasing the starch 
levels in the dough determines a decrease in 
its extensibility. Studies done by Kieffer 
and Stein (1999) have shown that starch 
addition (for a quantity of water sufficient 
for maintaining the dough consistency at 
550 U.B.) contributes significantly to the 
increase in dough strength. Extensographic 
tests have shown that adding wheat starch 
increases dough strength even in the case of 
poor quality grains. 

The chemical compounds are unevenly 
distributed in the grain and consequently the 
flour fractions obtained in different 
technological steps will have a structure 
dependant on the content from different 
anatomical parts but also on the endosperm 
area they derive from. They will differ in 
graininess, level of starch deterioration, 
proteic, mineral and lipidic content, 
intensity of enzymatic activity, fiber 
content. 
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That is why I consider useful conducting a 
study on the way different flours with the 
same content of moist gluten but different 
degrees of extraction influence the 
rheological properties of dough and bread 
quality. 

 2. Materials and methods 
 
Flours with the same content of moist 
gluten but different degrees of extraction 
were analyzed. The physico – chemical 
characteristics of the flours used were 
analyzed by performing Romanian standard 
methods as shown in table 1. 
 

 
 

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 

 
 
 
The rheological behavior of wheat flour 
dough was studied on a Chopin alveograph 
in compliance with SR ISO 5530-4:1998. 
 
3. Results and discussions 
 
The rheological behavior of doughs from 
flours with different degrees of extraction 
was determined using a Chopin alveograph 
and is displayed in figure 1. Parameter 
values recorded by the alveograph are 
shown in table 2. 

In terms of rheology, the maximum 
pressure P will be higher for doughs from 
flours with a larger degree of extraction as 
opposed to types 650, 480 which proves 
that a high ash content results in a decrease 
in gluten network formation rate during 
kneading.  

The increase in dough extensibility is due 
to the presence in large quantities of 
enzymatic systems in the grain thus to both 
the proteolytic enzymes which peptidize 
the gliadin and glutenin, and also the brans’ 
mechanical action which determine an 
increase in W parameter simultaneously 
with the increase in the extraction ratio. 

 The variation curves for the P parameter 
which represents dough’s tenacity and for 
the L parameter which represents dough’s 
extensibility dependant on the extraction 
degree of flours with the same moist gluten 
content were traced. The effect exerted by 
the extraction ratio on the dough’s 
rheological behavior is defined by linear 
equations, with a negative trend (for the P 
parameter) and a positive one (for the L 
parameter), depending on the ash content. 

For the global impact evaluation on the end 
products quality, baking tests were 
conducted for flours with different 
extraction degrees. The decrease in bread 
volume, as can be seen in figure 4, at the 
same time with the increase in extraction 
ratio is attributed to the lowering dough 
capacity to retain gases, probably due to 
mechanical deterioration of the glutenic 
films by the brans. 

As figure 5 shows the increase in extraction 
degree has determined a decrease in bread 
elasticity and porosity. Products obtained 
from flour types 1250, 800 are characterized 
by intense porosity, with large irregular 
pores, and even holes to the middle of the 
crumb. 

 
 
 
 
 
 

 



 
 

 
Georgiana G. Codină / Journal of Agroalimentary Processes and Technologies 14 (2008) 

 
 

   
 

 

       
 

            
 

Figure 1.  Alveograms for flour with different extraction ratio and same content of moist gluten  
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Figure 2. The P parameter
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y = -0,055x + 110,22
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Figure 3. The L parameter variation depending on flour extraction ratio 
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Figure 4. Volume variation in bread depending on flour extraction ratio 
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Figure 5.  Porosity and elasticity variation in bread depending on flour extraction ratio 
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4. Conclusions 
 
As can be observed from the data 
presented, the rheological parameter values 
and the configuration curves were distinct 
for type 1250, 800 flours and type 650, 480 
flours respectively. The alveograms have 
shown an increase in dough tenacity, a 
decrease of extensibility and of area inside 
the curve simultaneously with an increase 
in flour extraction ratio. Technologically, 
an improvement of the bread’s physical 
characteristics has been recorded 
simultaneously with a decrease in flour 
extraction ratio. 
 
Acknowledgements 
 
This work was done under the frame of 
National Authority for Scientific Research 
projects, PN II – RU – TD 264/2007 
 
Refrences 
 
Campos D.T., Steffe J.F., Perry K.W.N.G. 

(1997). Rheological behaviour of 
undeveloped and developed wheat dough, 
Cereal Chemistry 74,  489-494 

Huang D.Y., Khan K. (1997). Characterization 
and quantification of native glutenin 
aggregates by selected U.S. soft wheat 
flours to rheological and baking properties, 
Cereal Chemistry, 74, 352-357 

Huang D.Y., Khan K. (1997).  Quantitaive 
determination of high molecular weight 
glutenin subunits of hard red spring wheat 
by SDS-PAGE.I. Quantitative effects of 
total amounts on breadmaking quality 
characteristics, Cereal Chemistry, 74, 781 -
785 

 

 Huang D.Y., Khan K. (1997). Quantitaive 
determination of high molecular weight 
glutenin subunits of hard red spring wheat 
by SDS-PAGE.I. Quantitative effects of 
individual subunits on breadmaking quality 
characteristics, Cereal Chemistry, 74, 786 -
790 

R. Kieffer, N. Stein (1999).  Demixing in wheat 
doughs – Its influence on dough and gluten 
rheology, Cereal Chemistry,  688-693 

B.S. Khatkar, R.J. Fido, A.S. Tatham, 
J.D.Schofield, (2002). Functional 
properties of wheat gliadins. Effects on 
mixing characteristics and bread making 
quality, Journal of Cereal Science 35, 299-
306 

K.M.Lindborg, C. Tragardh, A.C. Eliasson, P. 
Dejmek (1997). Time-resolved shear 
viscosity of wheat flour doughs-effect of 
mixing, shear rate, and resting on the 
viscosity of doughs of different flours, 
Cereal Chemistry, 49-55 

W. Li, B.J., Dobraszezyk, and J.D. Schofield. 
(2003).  Stress relaxation behaviour of 
wheat dough, gluten and gluten protein 
fractions, Cereal Chemistry, 333-338 

M.C. Puppo, A. Calvelo, M.C. Anon. (2005). 
Physicochemical and rheological 
caracterization of wheat flour dough, 
Cereal Chemistry, 173-181 

Safari-Ardi M., Phan-Thein N. (1998). Stress 
relaxation and oscillatory tests to 
distinguish between doughs prepared from 
wheat flours ar different varietal origin, 
Cereal Chemistry, 75, 80-84 

P.L.Weegels, R.J.Hamer, J.D. Schofield (1996). 
Functional properties of wheat protein , 
Journal of Cereal Science, 23, 1-18 

P.L.Weegels, A.M.van de Pijpekamp, A. 
Gravelan, R.J. Hamer, J.D.Schofield. 
(1996).  Depolymerisation and re-
polymerisation of wheat glutenin during 
dough processing. I. Relationships between 
glutenin macropolymer content and quality 
parameters, Journal of Cereal Science, 23, 
103-111 

 

 


