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Abstract 
Maha Mustafa Abdel Aziz ZEPEP. Use of some environmentally 

safe compounds in the milling of cereals to produce healthy safe 

bakery products, Unpublished Ph.D. Thesis, Department of 

Agricultural Science, Institute of Environmental Studies and 

Research, Ain Shams.University, (2020). 

 The objectives of the present work were study the effects of wheat 

milling approuches  on fungal mycota and mycotoxin distribution in 

products and by-products .  Thus, the effectiveness of some organic 

acids used as anti - ‎fugals on the fungal pollution in the imported 

‎wheat grains during conditioninging and milling were carried out to 

evaluate and ‎define the efficient dose.  

A preleminary study showed that the best organic acids were acetic , 

ascorbic and propionic.The  3 organic acids were added to the wheat 

sub samples with different inclusion rates (0.02%, 0.03%, and 0.04%) 

for propionic acid, (0.04%, 0.05% and 0.06%)for acetic acid, and 

(1%, 2% and 3%) for ascorbic acid to study the effect on fungal 

growth and aflatoxins production in stored wheat samples. 

With acetic acid at dose of (0.05%) growth of Aspergillus flavus was 

completely inhibited and no toxins were detected. Ascorbic acid at 

doses were not enough to inhibited a mold and aflatoxin. The results 

indicated that wheat grains and its flour can be stored and preserved 

using propionic and acetic acid. It was recorded a wide range of 

protein content (10.70 - 11.20%) of flour Propionic and acetic acids 

at 0.02% and 0.03% concentrations, respectively, had a higher effect 

on the protein content in wheat flour compared to the control wheat 

flour. Wet and dry gluten content of wheat flour samples were 

compatible with its protein content. The results showed that the 

concentration of 0.05% of  acetic acid in wheat flour improved the 

properties of the bread compared to the bread from other wheat flour 



 
 

treatments, Thus we recommend the use of the aforementioned dose 

in conditioninging of wheat before milling to reduce the hazard from 

mycotoxin to produce healthy bakery products. 

Key words: Aspergillus , Aflatoxins, Chemical Preservative,   

Propionate, Acetate, Ascorbic, wheat, Storage. 



 List of Contents 

 

 
I 

 

List of Contents 

Page Title Serial 

2 INTRODUCTION 1 

5 REVIEW OF LITERATURE 2 

5 Wheat grains 2.1 

5 Historical view Classification and structure of 

wheat 

2.2 

7 The physico-chemical properties of wheat and its 

flour 

2.3 

7 Wheat 2.3.1 

9 Whole wheat flour 2.3.2 

11 Rheological properties of wheat flour 2.4 

14 Wheat storage quality and mould infestation 2.5 

14 Mould infestation 2.5.1 

15 Milling process and mycotoxin 2.5.2 

18 Breadmaking 2.6 

20 Toast (Pan bread) 2.7 

23 Mycotoxin management in wheat and other 

cereal based food 

2.8 

23 Physical methods 2.9 

23 Chemical methods 2.10 

27 MATERIALS AND METHODS 3 

27 Materials 3.1 

27 Wheat 3.1.1 

27 Aspergillus flavus NRRL (20521) 3.1.2 

27 Chemicals 3.1.3 

28 Method 3.2 

28 Preparation of samples 3.2.1 

29 Experiments 3.2.2 

31  Baking 3.3 

32 Analytical methods 3.4 

32 Chemical method 3.4.1 

32 Caloric value 3.4.2 

32  Estimation of Aflatoxins content 3.4.3 

33 Physical analysis 3.4.4 



 List of Contents 

 

 
II 

 

36 Rheological properties 3.4.5 

36 Farinograph test  3.4.5.1 

37 Alveograph Chopin test 3.4.5.2 

37 Mixo lab Chopin 3.4.5.3 

37 Microbiological analysis 3.4.6 

38 Sensory evaluation 3.4.7 

38 Standard toast 3.4.7.1 

38 Statistical analyses 3.4.7.2 

39 RESULTS AND DISCUSSION 4 

39 Wheat kernels properties 4.1 

39 Physical properties of Russian wheat kernels 4.1.1 

42 Chemical composition of Russian wheat kernels 4.1.2 

43 Fungal count and mycotoxin content of Russian 

wheat kernels 

4.1.3 

44 Isolated fungal species from Russian wheat 

kernels 

4.1.4 

45 Physical properties of Russian wheat kernels 

after 90 days 

4.2 

46 Effect of milling processes on Russian wheat 

kernels 

4.3 

46 Isolated fungal species 4.3.1 

47 Wheat conditioning 4.3.2 

47 Chemical composition of Russian wheat flour 

(72% extraction) obtained from nine different 

conditioningtreatments wheat kernels before 

storage 

4.4.1 

48 Aflatoxin content of Russain wheat flour (72% 

extraction) obtained from nine different 

conditioningtreatments wheat kernels after 

milling 

4.4.2 

49 Extraction of different wheat flour obtained from 

different wheat conditioningtretments 

4.4.3 

50 Russian wheat flour physicochemical properties 

(72% extraction) obtained from nine different 

conditioningtreatments of wheat kernels before 

storage 

4.4.4 

52 Rheological properties of Russian wheat flour 4.4.5 



 List of Contents 

 

 
III 

 

(72% extraction) obtained from nine different 

conditioningtreatments of wheat kernels before 

storage 

64 Effect of some organic acids as 

conditioningadditives on the fungal growth and 

aflatoxins production on wheat grains and it’s 

flour 

4.5 

64 Effect of some organic acids as 

conditioningadditives on the fungal growth and 

aflatoxins production on wheat grains 

4.5.1 

67 Effect of some organic acids as 

conditioningadditives on the fungal   growth and 

aflatoxins production in wheat flour 

4.5.2 

72 Effect of some organic acids used as 

conditioningadditives for Russian wheat 

flour(72% extraction) obtained from nine 

different conditioningtreatments wheat kernels 

after storage 

4.6 

72 Chemical composition after storage 4.6.1 

73 Physicochemical properties after storage 4.6.2 

75 Rheological properties of flour after storage 4.6.3 

75 Farinographic studies 4.6.3.1 

77 alveograph studies 4.6.3.2 

80 Mixolab studies 4.6.3.3 

85 Physical properties of toast made from Russian 

wheat flour (72% extraction) obtained from nine 

different conditioningtreatments of wheat 

kernels after storag 

4.7 

85  Toast 4.7.1 

85 Making bread 4.7.1.1 

86 Bread fraction of toast made from Russian wheat 

flour (72% extraction) obtained from nine 

different conditioningtreatments wheat kernels 

after storage 

4.7.1.2 

88 Sensory evaluation 4.7.1.3 

90 Toast quality 4.7.1.4 

93  Summary and Conclusion 5 

93 Summary 5.1 



 List of Contents 

 

 
IV 

 

94  Evaluation of Russain wheat (imported) for 

bread making 

 5.1.1. 

94 Physical properties of wheat kernels 5.1.1.1 

95 Chemical composition of wheat kernels 5.1.1.2 

95 Physical and chemical properties of different 

wheat flours 

5.1.1.3 

95 Rheological properties 5.1.1.4 

96 Quality of imported wheat during storage for 90 

days 

5.1.2 

98 Effect of some organic acid treatment on the 

fungal growth and aflatoxins production of 

imported wheat 

5.1.3 

102 Physical properties of bread making from 

treatments wheat flour 

5.1.4 

102 Conclusion 5.2 

104 REFERENCES 6 

1-8 Arabic Summary 7 

 
 



 List of Tables 

 

 
VI 

 

List of Tables  

Page Title Table 

31 Toast Formula 1 
34 The Sample Grade 2 
41 Physical properties of Russian wheat kernels 3 
42 Proximate analysis of Russian wheat kernels 4 
43 Mycotoxin content of Russian wheat kernels 5 
44 Isolated fungal species from Russian wheat 

kernels 

6 

45 Physical properties of Russian wheat kernels after 
90 days storage at 25°C in Egypt during year 2017 

7 

46 Isolated fungal species from  Russian 
 wheat flour (72% extraction) after milling 

processing 

8 

48 Chemical composition of Russian wheat flour (72% 
extraction) obtained from nine different 
conditioning treatments wheat kernels before 
storage 

9 

49 Aflatoxin content of Russian wheat flour (72% 
extraction) obtained from nine different 
conditioning treatment wheat kernels after 
milling in Egypt during year 2017 

10 

50 Extraction of Russian wheat flours from nine 
different conditioning treatments for wheat 
kernels before storage 

11 

51 Physicochemical properties of Russian wheat flour 
((72% extraction) obtained from nine different 
conditioning treatments of wheat kernels before 
storage 

12 

62 Rheological properties of Russian wheat flour 
(72% extraction) obtained from nine different 
conditioning treatments of wheat kernels before 
storage 

13 


