
December 2020 | Volume 36 | Issue 4 | Page 1136

Sarhad Journal of Agriculture

Research Article

Introduction

The rheological characteristics of the dough play 
a very important role in behavorial assessment 

of dough processing and quality of the end product. 
(Hruskova et al., 2006). Dough properties, especially 
rheological characteristics of the dough, are useful to 
understand machinablity of the dough (Amjid et al., 
2013). Gluten is the key component that regulates 
the rheology of dough (Mikhaylenko et al., 2000). 
In general, the wheat hardness, wheat genotype 
and environment conditions of crop may lead to 
vary the rheological properties of dough (Denčić 
et al., 2011). There is a long history of predicting 
baking behavior in the bakery using measurements 
of rheological properties of dough prior to baking. 
Various rheological instruments, such as farinograph, 

extensigraph and alveograph have been used to 
derive parameters that have been related to baking 
performance.

Farinograph is the most commonly used instrument 
for dough testing throughout the world. In 
farinograph, mixing of flour and water is possible by 
using energy (a combination of shear and extensional 
deformations) for the formation of dough (Campos et 
al., 1996, 1997; Schluentz et al., 2000). The resistance 
to mixing, resulted from the dough mixing at 
constant speed, is recorded and produces farinogram. 
The farinogram (recorded curves) provides the 
information about changes in rheological properties 
during mixing. Farinograms typically consist of a 
rising part, reflecting an increase in resistance with 
mixing time, and a more or less identifiable peak 
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followed by a decrease in resistance. 

Factors that influence the farinogram can be placed 
into three categories: Flour constituents, baking 
ingredients, and physical factors. It is well documented 
that the starch granules and gluten proteins play 
important roles in the rheology of dough (Cappelli 
et al., 2020). Many workers have described that the 
rheological behavior of doughs is affected by the 
mixing process including type of mixing apparatus, 
energy input, mixing time, and mixing speed ( Jansen 
et al., 1996a, b). However, few studies had been focused 
on the effects of physical attributes of flour on the 
rheological characteristics of the dough. The present 
study has therefore been undertaken to analyze the 
effects of particle size of wheat flour on the physical 
characteristics of dough using Brabender farinograph.

Materials and Methods

Two types of wheat samples with distinct quality of 
hard and soft wheat were used in this study. The wheat 
grain samples were mixed thoroughly by precision 
electronic divider (Seedburo equipment company, 
model no. SB106) and thereafter cleaned manually. 
All the analysis was carried out at Grain Quality 
Testing Laboratory, PARC, and Karachi.

Figure 1: Effect of flour particle size on water absorption of wheat 
flours.

The cleaned wheat samples were milled into flour 
through a Brabender Quadrant Junior Mill according 
to the procedure AACC 26-50 (AACC, 2000). Both 
flours were sieved separately into 1000 to 1500µm; 
500 to <1000µm and <500µm particles and these 
fractions were designated as coarse, medium and fine 
flours respectively.

The farinograph equipped with 50g mixing bowl was 
used for the evaluation of water absorption (%), dough 
development time (min), dough stability (min) and 
degree of softening (BU) by following the method 
number AACC 54-24 (AACC, 2000).

Each sub-sample was analyzed in triplicate for 
farinographic properties. Duncan’s test (at P<0.05) 
was used to separate flour fractions according to their 
farinographic properties using SPSS software (SPSS 
version 17, Inc., USA). 

Results and Discussion

Water absorption (WA) percentage demonstrates 
the amount of water required to make dough of 
flour to the desired consistency. The effects of flour 
particle size on water absorption were determined in 
this study. Hard and soft flours were used in order 
to cover the range of flour quality. It was found that 
hard flours had greater water absorptions than soft 
flours. It may be due to the fact that hard flours 
contained higher levels of proteins, damaged starch 
and strong gluten. Water absorption of wheat flour 
is known to influence by protein content, starch 
damage, pentosans and gluten strength (Zaidul et al., 
2004; Lee et al., 2001). It is apparent from Figure 1 
that three fractions of both hard and soft wheat flour 
showed different percent water absorptions. Fine 
flours of hard and soft wheats showed higher WA 
than medium and coarse flours. Hard and soft wheat 
possess differences in structures of endosperms that 
leads to cause differences in their milling properties. 
During the milling of soft textured wheat, wheat 
cracks across the dehydrated endosperm, while in 
hard type wheat cleavage occurs along the lines of cell 
walls of endosperms. Furthermore, medium flours 
exhibited greater WA than coarse flours. The higher 
absorption indicates that more water is required to 
reach a desired consistency in a commercial process 
(Aydoğan et al., 2015). It is evident that the WA 
negatively related with the flour particle size as shown 
in Figure 2. The increase in WA was found to be 
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almost linear with the decrease in flour particle size as 
interpreted from greater R2 values. Figure 3 showed 
that the magnitude of increase in WA is presented in 
terms of differences in WA values of flour fractions. 
The highest differences were observed in between fine 
and coarse flour fractions of both hard (1.9%) and soft 
(2.3%) wheat flours.

Figure 2: Effect of flour particle size on dough properties of hard and 
soft wheat flours.

Dough stability generally indicates the tolerance of 
flour during mixing (Sarker et al., 2008). It was found 
that hard flours showed greater dough stabilities 
than soft flours Figure 1. Dough stabilities of three 
fractions of flours (of both types) were found to be 
different from that of each other. Within a same flour 
type, the higher dough stabilities were shown by the 
flour fractions that contained flour particles <1500µm. 
This relationship was found consistent and the flour 
fraction consisted of <1000µm particles exhibited 
greater dough stability than <500µm flour. Thus, the 

stability of dough was positively related to the flour 
particle size.

Degree of softening (DS) generally gives the rate 
of breakdown and strength of flour. Higher value of 
DS interprets the weaker strength of flour. Degree 
of softening was also affected by the particle size of 
flour as all flour fractions showed different degree 
of softening. The relationship of degree of softening 
was negative with flour particle size. The lower sized 
particles containing samples exhibited higher degree 
of softening.

Figure 3: The difference between dough properties of fine, medium 
and coarse flours. F-M: difference between fine and medium flours; 
M-C: difference between medium and coarse flours; F-C: difference 
between fine and coarse flours.

Figure 3 showed that no significant difference 
was observed in dough development times of flour 
fractions in soft wheat flours. In hard wheat flours, 
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there was no consistency in dough development 
time with flour particle size. Thus, the significant 
relationship among the flour particle size and dough 
development time cannot be established on the basis 
of these results.

Conclusions and Recommendations

The effects of flour particle size on physical properties 
of dough were studied. For this, two types of wheat 
flours (hard and soft) were fractionated into three 
portions on the basis of particle sizes. All the dough 
properties (except dough development time) were 
affected by flour particle size. The larger particle 
size of wheat flour absorbs less water for producing 
optimum dough and yield more stable dough than 
smaller particle size of wheat flour and vice versa.
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