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Summary 

This study was conducted in the laboratories of the Department of 

Food Science at the College of Agriculture, University of Tikrit and the 

College  of Agriculture and Forestry, University of Mosul, in order to 

treat the flours of the soft local wheat cultivars of Ibaa 99 and the oat crop 

with Lactobacillus acidophilus and L. plantarum and also with the 

pathogenic bacteria Escherichia coli and Bacillus cereus, individually or 

in mixtures, to determine their effect on the rheological properties as well 

as the physical and chemical quality properties and sensory properties of 

the loaf produced from a mixture of the two types of flour. 

The chemical analysis of the flours showed that the protein content 

of wheat flour was higher than that in oat flour while fat and fiber 

contents on oat flour were higher than those in wheat flour. Results also 

indicated that wet gluten and dry gluten contents and gluten index were 

significantly increased while pH values was decreased as fermentation 

time increased in wheat paste, especially when lactic acid bacteria were 

added to the flour. The treatment of wheat flour with L. plantarum and E. 

coli gave 5.00 psi gas pressure after 180 min. of fermentation, while oat 

paste control treatment gave a 2.75 psi after 120 min. and ceased at this 

time. Absorption values for oat dough measured by Farinograph were 

86% which was significantly higher compared to the wheat dough which 

was 66.4%. On the other hand, development, stability and decline time 

values were significantly increased reached 5.2, 3.1 and 6.4 min. 

compared to oat dough 3.6, 1.7 and 4.5 min.,  Results also showed a 

slight increase in the paste temperature in some treatments of wheat flour, 

especially that with B. cereus bacteria, either individually or mixed with 

lactic acid bacteria, which was 70.5  compared to the control sample 

69 . The maximum viscosity temperature values did not changed, while 
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the maximum viscosity values were decreased in wheat flour treated with 

lactic acid bacteria. Peak viscosity values in treatment with L. acidophilus 

and L. plantarum were 520 and 530 AU respectively, while there were no 

significant differences in treatments with the pathogenic bacteria were 

observed. As for the oatmeal, there was a significant increase jelling 

starting temperature,  especially when treated with E. coli, which was 

66C compared to control sample 54C. Free sulfhydryl groups were 

decreased while total sulfhydryl and disulfide groups were significantly 

increased (p<0.05) when wheat dough treated with bacteria, especially 

lactic acid bacteria, as disulfide groups increased to 2.05 and 2.09 

µmole/g in treatments with L. acidophilus and L. plantarum, respectively, 

compared to control sample which was 1.31 µmole/g, at the end of 

fermentation, and that improved dough properties and increased CO2 gas 

retaining in the gluten network. Treatment of wheat dough with lactic 

acid bacteria led to an increase in hydrogen peroxide (H2O2) 

concentration to 1.50 and 1.60 µmole/g upon treatment with L. 

acidophilus and L. plantarum, respectively, compared to 0.90 µmole/g of 

the control at the end of fermentation. H2O2 produced from yeast or lactic 

acid bacteria fermentation, is the major factor responsible for the 

rheological properties of the dough. Lactic acid concentration was also 

significantly increased in treatments with lactic acid bacteria, however, a 

non significant increase was observed upon treatment with pathogenic 

bacteria alone. All bacterial treatments of the dough resulted in a 

significant decrease in phytic acid concentration compared to control 

dough samples.  

A partial substitution of wheat flour by oat meal of 10, 20 and 30 % 

was carried out and that flour mixture was used in loaf making. Results 

indicated that all treatments with lactic acid and pathogenic bacteria 

increase specific volume. and using lactic acid bacteria alone sustained 
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the most of the sensory properties, while some other properties were 

lowered by pathogenic bacteria alone or mixed with lactic acid bacteria. 

Results also revealed that by increasing oat substitution in wheat flour 

will never approach to the ideal properties of the loaf, that is because it 

will decrease gluten concentration in the flour mixture which led to the 

reduction of gas retention in the dough and that will negatively affect 

physical and chemical properties of final product leading to less sensory 

acceptability of the product, beside to the increase of browning of the 

loaf. It turned out that a 10 % substitution ratio of wheat flour by oat flour 

was the best substitution ratio that could be used in loaf making with 

acceptable sensory properties by the customer. 

In conclusion of the results of improving the quality and fermented 

dough properties confirmed that treatment of dough with lactic acid 

bacteria was the best treatment and led to the improvement of the size and 

quality of loaf, and the bacteria L. plantarum gave the best results. 
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