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Abstract 
Previous results showed the effects of salt in terms of the rheological behavior of dough, on flour with a 
weaker potential for bread-making.  In these experiments were used different doses of salt, on control 
flour with an average quality as starting material.  The effects of the addition of salt (0,5%, 1,0%, 1,5%, 
2%, 2,5%), on various rheological characteristics of dough, as measured by the alveograph have been 
studied. Addition of increasing amounts of salt have put maximum pressure P from 76 for the control 
sample to 92 for 2.5% salt addition and decreased extensibility with 9.3%. The rheological tests have 
been completed with baking tests, the maximum technological effect being reached for a dose of 1.5% 
salt.. 
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1. Introduction 
 
Salt is used in breadmaking for the 
preparation of all products except for the 
diet products without salt for taste and with 
technological purpose. Its technological 
action consists especially of the influence 
that it has on the rheological properties of 
the dough.  It is considered that the effect 
of salt in the dough is related first of all to 
the modification of the hydration of the 
glutenic proteins through which the ratio 
between free water and joined water, that is 
increasing the quantity of free water. The 
addition of 2% salt decreases the capacity 
of gluten hydration with 8% without a 
modification of the capacity of starch 
hydration (Bushuk and Hlynka 1964 
quoted by Butow, 2002). 

The increase the quantity of water may be a 
result of the increase of the osmotic 
intermicellar pressure (exterior to the 
proteic micelle) after the salt dissolves in 
the free water from the dough. Therefore, 
there is a difference between the osmotic 
inner pressure and the exterior one;  

  
 
in order to reach an equilibrium, a part of 
the water initially joined with the glutenic 
proteins releases itself outside them, so they 
become more compact and more resistant. 

The measurements effectuated by the 
farinograph and extensograph have shown 
that salt increases the formation time of the 
dough, its resistance to expansion and its 
extensibility (Wehrle 1997, Butow, 2002) 
which denotes the fact that the salt delays 
gluten formation during kneading, thus 
prolonging the kneading time. Rheological 
researches have been carried out with the 
dynamic rheometer at different oscillation 
frequencies of the applied tasks and have 
shown that the modules that have elasticity 
G’ and sliminess G” increase with salt 
addition, which shows that dough becomes 
more elastic. (Larsson, 2002) 

Buttow, 2002 have studied with the help of 
the mixograph and the extensograph the 
effect of different types of salt (LiCl, NaCl 
and KCl) on the dough. 
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As a result of their studies, they have 
concluded that the addition of salt, 
independent from the type of action that it 
included, led to an increase of its strength 
and stability. 

Therefore, due to the effect of gluten 
strengthening, of increasing dough stability 
through salt addition, its use in large 
quantities is recommended for processing 
weak gluten flours, those resulted from 
new crop and those that have been 
deteriorated through germination or wheat 
bug attack. 

In previous studies we have used different 
doses of salt in dough resulted from low-
quality flours (Codina, 2007), the effect of 
this on dough’s rheology having been 
analyzed with the help of the alveograph 
and the consistograph. 

In this experimental study, my aim is to use 
different doses of salt, employing average 
quality flour as a starting material and 
analyze the effect of the quantities added 
from the rheological point of view on the 
alveograph and from the technological 
point of view through baking samples. 

 
2. Materials and methods 
 
The experiments there have chosen flour 
with average potential for bread-making as 
raw material. Control flour was analyzed 
by performing Romanian standard 
methods: STAS 6124-73, STAS 90-88, 
STAS 6283-83 and SR ISO 3093:1997. In 
experiments, flour with 14.1% moisture, 
and 12.1% crude protein content was used. 

The determined values for physical-
chemical properties are mentioned as 
following: ash content 0.65%, wet gluten 
content 26.6%, gluten deformation 14 mm, 
and falling number 310s. Data 
acknowledge that the control flour has a 
average potential for bread-making from 
that the point of view. 

 

 Starting from chosen flour for analyses, 
different samples of flour were used in 
experiments, improved with different doses 
of salt (0.5%, 1%, 1.5%, 2%, 2.5%). The 
rheological behavior of the dough prepared 
from wheat flour was carried out on Chopin 
alveograph according to SR ISO 5530-
4:1998. 
 
3.Results and discussions 
 
For the correct qualitative assessment of the 
influence of salt on the gluten, the value of 
the deformation index has been determined 
for different doses of added salt. As table 1 
shows, salt addition leads to the reduction of 
the deformation index and the optimum 
value obtained is maintained to a dose of 
1.5%-2% added salt. 

The rheological behavior of the dough has 
been appreciated on the basis of the 
determinations carried out with the Chopin 
alveograph (table 2, figure 1) 

As table 2 shows, salt addition produces an 
effect of strengthening of the glutenic 
network of the dough (an increase of the 
dough strength with 34.2%- figure 2) and a 
reduction of dough extensibility described 
in parameter L of the alveogram (with 
9.3%). The ameliorative effect that salt has 
upon the rheological properties of the dough 
is explainable by the dehydration action that 
it exerts upon the gluten, therefore through 
the reduction of the quantity of water - 
osmotically joined, reason why the gluten 
becomes more compact and more resistant. 

Accordingly, salt addition on the dough 
resulted from the two types of flour leads to 
an increase of the P/L ratio. 

The volume of the bread prepared with salt 
addition has increased up to a dose of 1.5% 
in the case of medium-quality flour. The 
smallest value of the bread volume was 
registered for the sample-witness. Volume 
increases registered are the result of an 
improvement of dough’s capacity to retain 
fermentation gas promoted by the addition 
of salt in the dough.  
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Table 1. The deformation index of gluten for the dough obtained from the  
witness flour supplemented with different doses of salt. 

Samples 0% ( M) 0.5% 1% 1.5% 2% 2.5% 
Id,mm 13 12 11 9 7 5 

 
Table 2. The parameters resulted on the alveograph for the dough obtained from the flour-

witness supplemented with different doses of salt 
Characteristics M (0%) 0.5% 1% 1.5% 2% 2.5% 
Maximum Pressure (P), mm 76 83 89 97 99 102 
Extensibility (L), mm 82 76 76 74 70 75 
Swelling Index (G), mm 20.2 19.4 19.4 19.1 18.6 19.3 
Energy W·10-4J 205 220 237 243 249 260 
Ratio P/L 0.93 1.09 1.17 1.31 1.41 1.36 
Elasticity Index (Ie), % 52.1 54.8 54.5 52.1 54.8 52.6 

 
 
 
 

       
 

 

 
 

Figure  1. The alveograms for the sample-witness supplemented with different doses of salt 
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Besides, the addition of a small quantity of 
salt stimulates the fermentation process 
through the annihilation of the toxic action 
of a substance from the flour – tionine 
(protamine) that stops the fermentation 
caused by the yeasts. 

The decrease of bread volume with salt 
addition that exceeds 1.5% for medium-
quality flours is correlated with the 
dehydration of yeast cells that leads to a 
delay of dough fermentation.  

 The increase of salt addition leads to a 
reduction of fermentation intensity which 
will result to a diminution of the quantity of 
released gases and therefore to a decrease of 
the volume of the bread resulted. 

A similar tendency to that of the variation of 
the volume – the increase up to a certain 
value followed by decrease- registers the 
other physical characteristics of the bread as 
well – porosity and elasticity, aspects shown 
in figure 3. 
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Figure 2. Variation of the parameter P determined on the alveograph according the 
 quantity of salt added 
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Figure 3. Volume, porosity and elasticity variation for bread that has been  
supplemented with different doses of salt 
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From the sensorial point of view, salt 
addition up to a value of 1.5% is favorable 
both for crust color and for the 
development of a softer and crispier crust. 
Above these values, salt addition led to 
bread with reduced volume, thick crumb 
with insufficiently developed porosity, 
intensely colored crust, unsatisfactory 
appearance, with deep cracks. 
 
4. Conclusions 
 
In baking medium-quality flours, salt 
addition contributes to the strengthening of 
the glutenic network of the dough, with 
benefic effects on its rheological properties 
of bread quality. This conclusion results, 
from the alveographic point of view, into 
an increase of dough strength along with a 
higher salt content. From the technological 
point of view, the best results have been 
obtained for a dose of 1.5% salt added to 
the average quality flour. 
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