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ABSTRACT 

Sayed M.T.M. Mostafa: Production of some Functional Foods for Gluten 

Allergy Patients. Unpublished Ph.D. Thesis, Department of Food Science, 

Faculty of Agriculture, Ain Shams University, 2020. 

From the point of an increasing demand for improvement the quality of 

gluten-free products, the objective of this study was to investigate this demand to 

produce gluten free Balady bread and gluten free pasta by using gluten free raw 

materials such as white corn flour, rice flour, potato starch and soy protein 

isolate at different ratios. Psyllium husk and carboxymethyl cellulose were used 

as binding agents. Maltogenic α-amylase and xylanase were used to retard 

staling of gluten free Balady bread. Also glucose oxidase and transglutaminase 

were used as to improve the quality of gluten free Balady bread. Thus, other trial 

was conducted to degrade wheat gliadin by using fungal protease from A. niger 

at different conditions of incubation time, incubation temperature, pH and 

enzyme concentration. The results indicated that, psyllium husk showed high 

quality properties compared to carboxymethyl cellulose concerning physical and 

sensory properties for gluten free Balady bread or gluten free pasta, where no 

significant difference between the gluten free Balady bread containing 2.5% PsH 

and the Balady bread prepared from 100% wheat flour (82% ext.) in terms of 

specific volume of bread. Both maltogenic α-amylase and xylanase were able to 

delay staling of gluten free Balady bead during three days of storage periods 

compared to untreated sample, also transglutaminase recorded higher values of 

quality attributes parameters of bread compared to the other treated with glucose 

oxidase. On the other hand, sodium dodecyl sulfate-polyacrylamide gel 

electrophoresis (SDS-PAGE) test showed the ability of fungal protease to 

degrade gliadin during 16 hr. of incubation time.  

Key words: Gluten free Balady bread, Gluten free pasta, Psyllium husk, 

Carboxymethyl cellulose, Maltogenic α-amylase, Xylanase, 

Transglutaminase, Glucose oxidase, Fungal protease. 



 



ACKNOWLEDGEMENT 

“In the name of Allah, most gracious, most merciful. All praises are 

due to Almighty Allah who granted me the ability to perform this assay.” 

I would like to express my sincere appreciation and profound 

gratitude to my kind supervisor Prof. Dr. Ibrahim Rizk Sayed Ahmed 

Rizk, Professor Emeritus of Food Science and Technology, Food Science 

Dept., Fac. of Agric., Ain Shams University, for his kind supervision, 

valuable guidance, and beneficial advices during the present of this 

investigation.  

Sincere appreciation, thanks and deepest gratitude and I am very 

much indebted to Prof. Dr. Yasser Fikry Mohammed Kishk, Professor of 

Food Science and Technology, Food Science Dept., Fac. of Agric., Ain 

Shams University, for his kind supervision, careful guidance and continuous 

support and beneficial advice throughout the time of this study. It has been a 

great pleasure to work with him and to benefit from his rich knowledge. 

I would like to express my deep gratitude to Prof. Dr. Siham 

Mostafa Mohamed Faheid, Professor of Food Science and Technology, 

Food Technology Dept., National Research Center, for his constructive 

help during the whole of this investigation. Also, I would like to express 

my deep gratitude to Prof. Dr. Gamal Hassan Ragab, Professor of Food 

Science and Technology, Food Technology Dept., National Research 

Center, for his constructive help during the whole of this investigation.  

Finally, I would like to express my gratitude for all staff members 

and colleagues in Food Science Dep., Fac. of Agri., Ain Shams 

University, for their helpful and contribution in my graduate education. 

 

 

 

 

 



 

 



CONTENTS 

 Page 

LIST OF TABLES  VIII 

LIST OF FIGURES XII 

LIST OF ABBREVIATIONS XVII 

1. INTRODUCTION 1 

2. REVIEW OF LITERATURE 5 

 2.1. Celiac disease 5 

 2.1.1. Celiac and related diseases 6 

 2.1.2. Prevalence of celiac disease 7 

 2.2. Chemical composition and nutritional quality of used 

materials 7 

 2.2.1. Wheat flour 8 

 2.2.2. Rice flour 9 

 2.2.3. Corn flour 10 

 2.2.4. Potato starch 12 

 2.2.5. Soy protein isolate 13 

 2.3. The role of hydrocolloids on gluten free products 15 

 2.3.1 Carboxymethyl cellulose 16 

 2.3.2. Psyllium husk 17 

 2.4. The role of gluten in bakery products 19 

 2.5. Gliadin degradation 19 

 2.5.1. Microbial degradation 20 

 2.5.2. Enzymatic degradation 21 

 2.6. Overview on gluten free products and its development 22 

 2.6.1. Gluten free bakery products 23 

 2.6.1.1. Production of gluten free bakery products by 

traditional methods 24 

 2.6.1.2. Production of gluten free bakery products by novel 

methods 25 

 2.6.2. Gluten free pasta 26 



II 
 

 

 

 2.7. Bread staling 28 

 2.7.1. Relationship between starch structure and mechanism of 

staling 29 

 2.7.1.1. Retrogradation of starch   30 

 2.7.1.1.1. Amylose retrogradation 31 

 2.7.1.1.2. Amylopectin retrogradation 32 

 2.7.2. Anti-staling agents 34 

 2.7.2.1. Enzymes as anti-staling agents 34 

 2.7.2.1.1. Alpha amylase as anti-staling agent 35 

 2.7.2.1.2. Beta amylase as anti-staling agent 36 

 2.7.2.1.3. Maltogenic alpha amylase as anti-staling agent 38 

 2.7.2.1.4. Hemicellulases as anti-staling agents 39 

 2.8. Role of enzymes in gluten free bread improvement 41 

 2.8.1. Glucose oxidase 41 

 2.8.2. Transglutaminase 42 

3. MATERIALS AND METHODS 45 

 3.1. Materials 45 

 3.1.1. Wheat flour 45 

 3.1.2. Gluten free flour 45 

 3.1.3. Hydrocolloids 45 

 3.1.4.Chemicals and other ingredients 45 

 3.1.5. Commercial enzymes 45 

 3.2. Methods 46 

 3.2.1. Technological methods 46 

 3.2.1.1. Preparation of composite flour for Balady bread 

production 46 

 3.2.1.2. Preparation of composite flour for pasta production 47 

 3.2.1.3. Balady bread making process 47 

 3.2.1.4. Pasta making process 48 

 3.2.1.4.1. Pasta dough process 48 

 3.2.1.4.2. Pasta drying process 48 

 3.2.2. Analytical methods 48 


