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INTRODUCTION 
 Bread and pastries are basic foods consumption of which 

in Slovakia, despite the downturn in recent years still 

reaches high numbers, around 67 kg per person per year 

(Figure 1). However, considering the technology of 

milling of cereals, where the milling process changes the 

appearance and nutrition value of cereal grains by 

separating the bran and germ from the endposperm and 

reducing the particle size (Barbosa and Yan, 2003), it is 

appropriate to consider the enrichment of bread with 

nutritionally important ingredients that would increase its 

nutritional benefits for consumers (Paturi et al., 2012). 

One of the groups of biologically important substances 

consumed in insufficient quantities is fibre, which is often 

deficient in the diet. Generally speaking, dietary fibre is 

the edible parts of plants, or similar carbohydrates, that are 

resistant to digestion and absorption in the small intestine 

(Lattimer and Haub, 2010). There are many beneficial 

effects of increased dietary fibre consumption on human 

health and body function.  

 Codex alimentarius Commission (FAO/WHO 2009) 

defines dietary fibre as carbohydrate polymers with ten (or 

three) or more monomeric units, which are not hydrolysed 

by the endogenous enzymes in the small intestine of 

humans and belong to the following categories:  

 Edible carbohydrate polymers naturally occurring in the 

food as consumed; carbohydrate polymers, which have 

been obtained from food raw material by physical, 

enzymatic or chemical means and which have been shown 

to have a physiological effect of benefit to health as 

demonstrated by generally accepted scientific evidence to 

competent authorities; and synthetic carbohydrate 

polymers which have been shown to have a physiological 

effect of benefit to health as demonstrated by generally 

accepted scientific evidence to competent authorities. 

 Many studies have confirmed the beneficial effect of 

fibre on human health, especially on the physiology of 

digestion (Fardet, 2010; Yikyung et al., 2011; Gong 

and Yang, 2012). In addition to the favourable preventive 

effect on development and progression of gastrointestinal 

diseases, such as colon and rectum cancer, chronic 

inflammation of the colon, gallbladder diseases, fibre is 

important in the prevention of so-called lifestyle  

diseases - type 2 diabetes mellitus, obesity, cardio-vascular 

diseases, etc. (Champ et al., 2003; Marcil et al., 2003; 

Mohamed, 2014).   
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ABSTRACT 

Fibre is an important component of diet and nutrition and is one of the groups of biologically important substances 

consumed in insufficient quantity. One possibility to increase its intake is to enrich with fibre the food consumed in 

significant quantities, such as bread and pastries. The aim of this experimental work was to verify the influence of the 

addition of commercially produced potato fibre Potex to wheat flour and to evaluate the changes in physical properties of 

subsequently prepared doughs. The addition of 1%, 3%, 5% and 7% of Potex has been chosen and rheological properties 

were evaluated by the means of E-Farinograph (consistency, water absorption, dough development time, stability and 

degree of softening), Extensograph-E (resistance to extension, maximal resistance to extension, extensibility, extensibility 

maximum and energy dough), and Amylograph-E (beginning of gelatinization, viscosity, maximum of gelatinization). The 

addition of Potex depending on the amount changed the physical dough properties: above 3% of addition significantly 

increased the beginning of gelatinization and with increasing addition the maximum of gelatinization has increased. Based 

on the evaluation of farinograph curves it can be concluded that the addition of Potex increased water absorption of 

composite flours, prolonged dough development time and dough stability. Extensograph measurements showed, with 

increasing addition of Potex the decrease in dough extension. All doughs were easy to process and with the suitable amount 

of addition their satisfactory parameters could be maintained. From a technological point of view, the addition of fibre 

(Potex) up to 3% was fully acceptable and did not significantly alter the rheological properties of processed doughs. 
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 Based on the recommendations (recommended dietary 

intakes) the daily fibre intake should range from 1 g 

(children up to 6 months) to 30 g per day depending on 

age, gender and physical demands of the work. One 

possibility for securing that intake is consumption of  

fibre-enriched bread; however, the possibility of its 

production is affected by the processability of dough. In 

the frame of our research work the potato fibre Potex has 

been added to wheat flour what caused the changes in the 

monitored and evaluated rheological properties of kneaded 

dough.  

 

MATERIAL AND METHODOLOGY 
 For the production of dough the wheat flour T650 was 

used, to which 1%, 3%, 5% and 7% of potato fibre 

(POTEX, source: LYCKEBY CULINAR, Horaždovice, 

Czech Republic) was added with the following 

composition (g per 100 g of product): fibre 65 g, 

carbohydrates 17 g, 5 g protein, 0.3 g fat, dry matter min 

90%)  

 Composite flour was analysed in order to determine the 

rheological properties by the means of following devices: 

Farinograph-E, Brabender OhG, Duisburg, Germany (ICC 

Standard 115/1, 1992, AACC Method 54-21, 1995). The 

mixing curve is characterised by an ascending part that 

indicated the changes during the dough development 

process, while the subsequent decline in the resistance is 

taken as a sign of a steady breakdown of the dough 

structure upon mixing beyond the point of optimum 

development. Optimum development from the standpoint 

of bread quality may occur slightly past “mixing peak”. 

The effects of the Potex addition on consistency, water 

absorption, dough development time, stability and degree 

of softening were established (FU = farinograph  

units - unit commonly used for evaluation of rheologic 

consistency in bakery practice. It was defined by 

Brabender company. The physical equation is  

Nm - 100 FU = 0.1 Nm).  

 Extensograph-E, Brabender OhG, Duisburg, Germany 

(ICC-Standard 114/1, AACC Method 54-10) measures 

dough extensibility and dough relaxation behaviours. The 

effects of the Potex addition on resistance to extension, 

maximal resistance to extension, extensibility, extensibility 

maximum and energy dough were established.  

Amylograph-E, Brabender OhG, Duisburg, Germany 

(ICC-Standard 126/1, AACC Method 22-10). The effects 

of the Potex addition on beginning of gelatinization, 

viscosity (enzyme activity), maximum of gelatinization 

were established (AU = amylograph units - unit commonly 

used for evaluation of rheologic consistency in bakery 

practice. It was defined by Brabender company. The 

physical equation is Nm - 100 AU = 0.1 Nm).  

 Control dough without Potex was also analysed. 

 

RESULTS AND DISCUSSION 
 The potato pulp and potato peel are formed as a result of 

industrial processing of potatoes. Potato peel can be used 

after modification as an addition in wheat bread (Kaack et 

al., 2006). The major components of commercially 

produced potato fibre Potex are non-starch 

polysaccharides. Potex constitutes a potato fibre, 

preparation widely used as an ingredient to meat and 

bakery products which with thermal treatment results in 

creation of new compounds (Perez-Jimenez et al., 2014). 

Melanoidins are high molecular weight brown end 

products of Maillard reaction (formed in the process of 

bread baking), and few data presenting tumour cell growth 

inhibiting activity of melanoidins have been reported. The 

results suggest potential application of Potex preparation 

as a functional food ingredient and chemopreventive agent 

(Langner et al., 2011). 

 The mixing process is the crucial operation in bakery 

industry by which the wheat flour, water, and additional 

ingredients are changed through the mechanical energy 

flow to coherent dough. It is well known that dough 

properties can be affected by many features with different 

significance, therefore the dough development and 

processing optimization towards best quality bakery 

products is quite a difficult problem.  

 Regarding the rheological properties of prepared doughs 

with the addition of Potex, based on the amylografic 

evaluation the significant (double) increase in the 

beginning of gelatinization was recorded 

(AU = amylograph units) with the addition of 3% Potex 

and more (Figure 2). With the increasing amount of 

addition maximum of gelatinization was increased, for all 

samples the values were higher than the optimum. 

(Bojňanská et al., 2013). It can be assumed that this 

 
  

Figure 1 Consumption of bread and bread under 400g per person per year in Slovakia (URL 1) 
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phenomenon could be caused by the increased content of 

non-starch polysaccharides that form viscous solutions and 

are part of Potex (Mohammed et al., 2012; Almeida et 

al., 2013). Obtained values suggest deterioration of 

properties of breadcrumb, surface and other bread 

properties.  

 Changes of farinograph characteristics of dough with 

the addition of Potex are shown in Figure 3a to 3e. With an 

increasing proportion of Potex slower hydration of the 

dough components and prolongation of the period of 

dough development were observed. With the increasing 

addition of Potex the dough stability increased and dough 

flexibility slightly decreased compared to control samples. 

Almeida et al. (2010) verified that the fibres studied 

altered the main farinographic parameter drastically, 

suggesting that the incorporation of these fibres in bread 

making processes leads to various consequences to the 

dough forming stage (mixing), which must be considered 

for the adjustment of process parameters. 

 The addition of Potex significantly increased the water 

absorption of composite flours, which was caused by the 

presence of fibre components. As mentioned in Camire et 

al. (1997) high water absorption of potato fibre is mainly 

due to the high proportion of cellulose, hemicellulose and 

lignin. With increasing addition, the dough development 

time increased, with 5% and 7% of Potex to unacceptable 

15 to 20 minutes. With regard to the development time, the 

incorporation of fibre increased the time to reach the 

maximum consistency of dough, as has already been 

observed by Sanz Penella et al. (2008). 

 It can be assumed that due to the higher content of fibre 

components there was a change in the structure and hence 

delayed hydration and later the creation of compact 

homogeneous dough mass. This effect could be attributed 

to a fibre-gluten interaction, which prevents protein 

hydration (Gomez et al., 2003; Rosell et al., 2006).  

 Stability of dough was significantly prolonged. Under 

certain processing conditions this can be interesting, but 

such dough is harder to process with higher demands for 

energy. 

 When analysing the dough extensografic characteristics 

extensografic curves were obtained (Figure 4).  

 Based on the obtained results it can be pointed out that 

the changed of dough character with the addition of Potex 

were in favour of elastic properties. To create an optimal 

dough structure desirable viscoelastic properties are 

needed, not just its elasticity or viscosity. Very elongated 

doughs (low and wide curves of extensograf) are 

characterized by spreadability (fluidity), which is 

undesirable because of the low volume of bread, which is 

caused by leakage of CO2 through the weakened dough 

structure. On the other hand, very firm doughs (high and 

narrow curves of extensograf), do not allow the increase of 

the products volume due to the very solid dough structure. 

The formed CO2 does not have sufficient overpressure to 

increase product volume.    

 With increasing proportion of Potex significant decrease 

in dough elongation was observed (as reflected in 

narrowing the curve). Gomez et al. (2003) investigated the 

effect of the addition of different types of fibre on the 

rheological properties of wheat dough. Their findings 

show a decrease in elongation rheology of doughs with the 

addition of fibre compared to the wheat dough, which is 

consistent with the results obtained by us. The bigger the 

dough elongation the looser the dough, but too low values 

are not desirable to produce bread with demanded 

parameters (Dodok and Szemes, 1998). Fibre 

incorporation into bread dough systems greatly interferes 

with protein association and behaviour during heating and 

cooling, for example, the incorporation of sugar beet fibre 

into the dough matrix induces the disruption of the 

viscoelastic system yielding weaker doughs, and it greatly 

competes for water with starch affecting pasting and 

gelling. Conversely, inulin in the range tested seems to 

integrate into the dough increasing its stability (Rosell et 

al., 2010).  

 It can be stated that the addition of Potex did not change 

significantly the extensografic energy, but importantly 

affected the dough properties in a way that the values of 

elongation decreased and the extensografic maximum 

increased. It shows that although the extensografic energy 

was about the same for all douh samples, its properties 

were different.  

 Almeida et al. (2013) verified that, depending on the 

type and quantity of the dietary fibre source used, different 

responses can be obtained for process parameters and final 

quality characteristics of bread. Fibres can be used by the 

food technologist in bread formulations. 

 

  
Figure 2 Amylographic properties of prepared doughs with the addition of Potex (AU = amylograph units) 
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 Potato fibre combines the positive properties of insoluble 

fibre with its innate starch in a perfect way. One key 

technological property of fibre containing cellulose is the 

construction of a three-dimensional fibre network in the 

end product greatly improving the texture and stability of 

the food. In addition the moisture binding and retention of 

the cellulose from the potato which are independent of 

external factors such as temperature, pH value or storage 

time, are synergically complemented by the  

temperature-induced water-binding ability of the starch. 

That is why potato fibre is distinguished by an extremely 

high water-binding capacity (Meyer et al., 2009). 

 It has been found that the addition of fibre to the bread 

dough improves its nutritional value (Fardet, 2010; 

Mohamed, 2014), and can also positively influence the 

rheological properties of the dough. Furthermore, the 

addition of fibre extends product shelf life and ultimately 

improves qualitative and sensory properties of bread 

(Gómez et al., 2003). The addition of fibre in the products 

is particularly important in terms of the required increase 

of its daily intake and reducing the calorific value of the 

bakery products. With a suitably chosen amount of 

addition satisfactory technological parameters of dough 

can be maintained. 

 

CONCLUSION 
 Based on the results of evaluation of the physical 

characteristics of doughs prepared from composite flours 

with addition of 1%, 3%, 5% and 7% of potato fibre Potex 

it can be stated that the addition of fibre affects the 

rheological behaviour of dough during processing.  

  
Figure 3a (control) Figure 3b (1 % Potex) 

 

  
Figure 3c (3 % Potex) Figure 3d (5 % Potex) 

 

  
Figure 3e (7 % Potex) Figure 4 Extensographic parameters 
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 From a technological point of view, the addition of 3% of 

potato fibre (Potex) was fully acceptable and did not alter 

the rheological properties of the processed dough. Higher 

amounts significantly increased the beginning of 

gelatinization and with increasing addition the maximum 

of gelatinization was increased. Based on the evaluation of 

farinograph curves it can be concluded that the addition of 

Potex increased water absorption of composite flours, 

prolonged dough development time and dough stability. 

Extensograph-E measurements highlighted the decrease in 

elongation of dough with increasing addition of Potex. All 

prepared doughs were easy to process and their 

satisfactory parameters can be maintained with the 

addition of a suitably chosen amount. From a 

technological point of view, the addition of 3% of potato 

fibre (Potex) was fully acceptable and did not alter the 

rheological properties of the processed dough. Whether the 

product from such dough is accepted by consumers is at 

the end decided based on its sensory quality. 
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