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Abstract 
 
In this study the rheological properties of wheat flour dough with different levels of ginger powder (0, 2, 4 and 6%) 
were investigated. Mixolab and Alveograph devices were used for evaluating the rheological properties of the dough. 
The bread making test was further performed, and the specific volume, firmness, sensorial analysis, phenolic contents 
and radical scavenging activity were determined for breads characterization. The increase of addition level of ginger 
into wheat flour impacted the water absorption, dough development time, stability and dough resistance to deformation. 
Moreover, the starch gelatinization, stability of the gel during heating and starch retrogradation after dough cooling 
decreased with the increase of the levels of wheat flour substitution by ginger. Lower specific volume and higher crumb 
firmness were obtained for breads with higher levels of ginger. Among the investigated samples the highest total phenol 
contents and radical scavenging activity were registered for bread with 6% ginger.  
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INTRODUCTION 
 
The flour made in low extraction rate has lower 
amounts of nutrients because of their removal 
during milling process. Thus, the white wheat 
flour has low contents in proteins, vitamins, 
minerals, fibers and phenolic compounds that 
are considered the main functional antioxidants 
(Dewettinck, 2008). According to Hung et al. 
(2009), the white flour has three times lower 
antioxidant activity than wholemeal flour. The 
most applied methods used for improving the 
antioxidant activity of wheat bread are those 
based on use of cereal by-products, pseudo-
cereals and other cereal sources (Dziki et al., 
2014). In recent years, in order to improve the 
health benefits of white wheat bread, different 
herbs and spices were included in the white 
bread recipe (Dziki et al., 2014; Ibrahim et al., 
2015). Coriander, turmeric and ginger are the 
most important herbs and spices that were used 
in order to improve the functional profile of 
bread, especially due to the antioxidant 
compounds presents in these ingredients.  
Ginger is an important spice originating from 
Asia, used over 2000 years. In recent years 
ginger rhizomes were increasingly used in the 
United States of America and Europe (Ibrahim 
et al., 2015; Stoilova et al., 2007) as fresh or 

preserved product, powder or oils and 
oleoresins (Balestra et al., 2011). Besides using 
the ginger to obtain ginger cakes, a traditional 
food in Central Europe (Penas et al., 2013; 
Zielinski et al., 2010), the powder of this herb 
can be used as ingredient in white wheat bread, 
but also for preparing vegetarian and non-
vegetarian food, soft drinks, confectioneries 
and curry (Balestra et al., 2011; Crassina and 
Sudha, 2015; Martinez-Villaluenga et al., 
2009). Ginger is appreciated for the pungency 
property that is mainly due to the gingerols 
found in ginger and to the shogaols that result 
during thermal processing through dehydration 
of gingerol (Balestra et al., 2011). Additionally, 
ginger has antioxidant, anti-inflammatory, 
antibacterial and anti-apoptotic properties 
(Balestra et al., 2011; Malu et al., 2009; 
Stoilova et al., 2009). According to 
Parthasarathy et al. (2008) quoted by 
Przygodzka et al. (2014), the chemical 
constituents with antioxidant capacity in ginger 
are: α-zingiberene, geranial, geraniol, β-
bisabolene, nerol, 1.8-cineol, α-terpineol, 
borneol, β-phellandrene, linalool,methyl nonyl 
ketone, camphene. 
The aim of the present study was to investigate 
the effect of ginger powder addition on 
rheological properties of white wheat flour 
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