
 

Figure 3: Weight reduction percentage (dashed lines) and derivative of weight reduction percentage concerning 

the temperature (continuous lines) as a function of temperature for the semolina-water dough samples with a 

yeast amount of 0.5 % (�±), 1.5 % (�±) and 3 % (�±). 

The peak 2 is linked to the sample thermal destruction and so to the protein and gluten denaturation that occurs 

at about 292 °C (Nawrocka et al., 2017). For this peak, the differences in the peak temperature for the different 

amount of ingredients are smaller than those for the peak 1, because the process of sample destruction mainly 

depends on the protein content, which is not dependent on the amount of the other ingredients besides 

semolina. Despite this, analyzing the peak heights in Figure 8, it can be noted that the trend is similar to that of 

the peak 1 one, except for the W samples, in which there is a slight minimum for the W55 sample. In addition, 

it is possible to note that the peak 2 temperature for the S samples significantly decreases as the salt amount 

increases. This phenomenon could be due to the salt influence on the protein process hydration, which leads to 

a weaker protein structure (Avramenko et al., 2018). 

 

  

Figure 4: Peak 1 temperature as a function of the water (a), salt (b) and yeast (c) relative amount. 

  

Figure 5: Peak 1 height as a function of the water (a), salt (b) and yeast (c) relative amount. 



  

Figure 6: Left (blue) and right (red) portions (with respect to the peak temperature) and total values of integrals 

(green) of the peak 1 as a function of the water (a), salt (b) and yeast (c) relative amount. 

  

Figure 7: Peak 2 temperature as a function of the water (a), salt (b) and yeast (c) relative amount. 

  

Figure 8: Peak 2 height as a function of the water (a), salt (b) and yeast (c) relative amount. 

  

Figure 9: Peak 2 integral as a function of the water (a), salt (b) and yeast (c) relative amount. 

The peak 1 integral values, reported in Figure 6, tend to decrease when the water and the salt amount increases, 

while they increase with an increase in the yeast amount. On the other side, the peak 2 integral values (Figure 

9) slightly decrease in every case. Regarding the peak 1, the left portion (concerning the peak temperature) of 

the integral, which is related to the starch gelatinization and the gluten reticulation, is always greater than the 
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right portion and increases as the water content increases. The S samples show a minimum for the S0.5 sample, 

as well as the Y samples, present a minimum for the Y1.5 one. 

To find optimal process conditions from the above results, the following main aspects should be noted. The 

amount of water should be maintained between 50 and 55 %, as higher amounts negatively impact on the dough 

structure building: the peak 1 appears at lower temperatures and with greater heights, which means that too 

much free water is present. The amount of yeast, for the same reasons, should be minimized, but the optimum 

value should be more carefully investigated also together with the leavening time, which is also expected to 

produce effects on the final product properties. Also, the amount of salt should be minimized, mainly due to its 

negative effect on the strength of the protein structure, as can be seen from the behaviour of peak 2 temperature 

and integral, but it should be more deeply investigated concerning the impact on the organoleptic properties of 

the final product. 

4. Conclusions 

The TGA, conducted on semolina doughs with different amount of ingredients, revealed to be an interesting tool 

to show the differences in the dough characteristics, mainly due to the different composition and availability of 

water, which change during the molecular network building. The peak 1 of the DTG curve showed to be strongly 

affected by the water amount which is added to the dough, with a decreasing of the peak temperature of about 

12° C when the water percentage goes up to 60 %. Also, the salt and yeast amount influence the peak 1 

temperature, decreasing it off about 15° C, due to the effect on the amount of free water in the dough. The peak 

2, linked to the molecular structure breaking in the sample, is influenced only by the salt, which significantly 

reduces the peak temperature of about 25°C when added in the amount of 3 %. The free water availability 

turned out to be one of the most important properties affecting the dough structure building (starch gelatinization 

and gluten network formation), and its amount should be carefully dosed. Also, the yeast and salt amount are 

the critics, but their role is not completely deductible from the obtained results and needs to be evaluated 

together with the leavening process (not addressed in this work) and the organoleptic properties of the baked 

bread. The study will be continued investigating more in deep the effect of the yeast and salt relative amount to 

find an optimum value, also considering the process steps which are subsequent to the dough kneading. 
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