
 

 

 

 

 

 

 

 

 

 

Dedication 

To my Father, Mother and my Husband 

To my Kids, Ayman, Amgad and Aseel 

 

 

 

 

  

 

 

 

 

 

i 



 

Acknowledgements 

Thanks be to the Merciful Allah, who granted me patience, strength and health to 

conduct this study. Special thanks to my supervisor Prof. Abdelmoneim Ibrahim 

Mustafa & my co-supervisor Prof. Ahmed Al Awad El Faki for their advice, 

encouragement and continuous support throughout the study.  A lot of thanks to my 

husband Mohamed Ahmed Mohamed Ahmed for his continuous help during the 

study.Many thanks to my parents Gaffar Hassan and KaltoumMohamed for their 

continuous support. Thanks for my brothers Mohamed Gafar, Mustafa Gafar and 

my sisters EbtihalGaffar and EinasGafar for their support. Thanks are extended to 

the staff of the Food Research Center especially Grain Technology Department 

especially Babikir Ibrahim for their help. More thanks to Mr. Alex Mohal-Sayga 

Flour mills Company and Mr. Ahmed Mahgoub for their help. Thanks to 

AmaniBalla - SSMO for her help and thanks are due to Abu 

BakarBasheer,OmeimaAsadig and SolafaAbdulrahim for their help.           

 

 

 

 

 

 

 

 

 

ii 



 

CONTENTS 

 

Title…………………………………………………………………….. Page No.    

Dedication……………………………………………………………….        i 

Acknowledgement……………………………………………………….       ii 

Contents………………………………………………………………….       iii 

List of tables……………………………………………………………..      xi 

List of figures……………………………………………………………       xv 

List of plates……………………………………………………………..     vx 

List of charts……………………………………………………………..     vix 

English Abstract…………………………………………………………     vixi 

Arabic Abstract…………………………………………………………..       vxii 

Chapter one: Introduction……………………………………………..        1 

Chapter two: Literature review……………………………………......        5 

2.1. Importance of wheat………………………………………………....        5 

2.2. Importance of sorghum………………………………………………       5 

2.3. Importance of millet…………………………………………………       6 

2.4. Importance of rice……………………………………………………    7 

2.5. Importance of cassava………………………………………………..     7 

2.6. Importance of lentil…………………………………………………. 8 

2.6.1. Nutritional value of lentil…………………………………………. 9 

2.7. Starch Definition…………………………………………………… 10 

2.7.1. Scientific definition of starch……………………………………. 10 

2.8. Starch Supplement………………………………………………….        10 

2.9. Sources of starch…………………………………………………… 10 

2.10. Classification of starch……………………………………………. 11 

iii 



 

2.10.1. Native starch…………………………………………………….. 11 

2.10.2. Modified starch…………………………………………………. 11 

2.11. Uses of starch…………………………………………………….          12 

2.11.1. Uses of starch as food………………………………………….  13 

2.11.2. Other uses of starch…………………………………………….  13 

2.12. Wheat starch……………………………………………………...  13 

2.13. Sorghum starch…………………………………………………...  14 

2.14. Millet starch………………………………………………………  15 

2.15. Rice starch………………………………………………………..  16 

2.16. Cassava starch…………………………………………………….  17 

2.16.1. Advantages of cassava starch…………………………………..  18 

2.17. Chemical composition of cereal starch…………………………..  18 

2.17.1. Amylose………………………………………………………..  19 

2.17.2. Amylopectin……………………………………………………  20 

2.17.3. Amylose and amylopectin……………………………………..  21 

2.18. Molecular characterization of starch granules…………………...  22 

2.19. Size and shape of starch granules………………………………..  23 

2.20. Starch gelatinization……………………………………………..  24 

2.21. Swelling and retrogradation of the starch………………………..  26 

2.22. Functional properties…………………………………………….  27 

2.22.1. Water absorption capacity (WAC)…………………………….  27 

2.22.2. Fat absorption capacity (FAC)…………………………………  28 

2.23. pH of starch………………………………………………………  29 

2.24. Gelation…………………………………………………………..  29 

2.25. Dispersibility…………………………………………………….  30 

2.26. Wettability……………………………………………………….  30 

iv 



 

2.27. Bulk density……………………………………………………..  31 

2.28. Viscosity of starch……………………………………………….  31 

2.29. Falling number of starch………………………………………....  31 

2.30. Wet milling process……………………………………………..  32 

2.31. Protein fractionation…………………………………………….  32 

2.32. Gluten content…………………………………………………...            34 

2.33. Falling Number………………………………………………….            35 

2.34. Dough Rheology………………………………………………...            37 

2.35. Bakery products………………………………………………… 39 

2.36. Composite flour………………………………………………… 40 

2.37. Starch in bread………………………………………………….. 42 

2.37.1. High starch bread……………………………………………... 43 

2.38. Bread quality……………………………………………………. 43 

2.38.1. Loaf volume…………………………………………………… 44 

2.38.2. Crumb texture…………………………………………………. 44 

2.38.3. Aroma ………………………………………………………… 45 

2.38.4. Color………………………………………………………….. 45 

2.39. Ingredients mixing and baking…………………………………. 45 

2.39.1. Additives……………………………………………………... 46 

2.39.2. Bread improvers……………………………………………… 47 

2.40. Biscuits ingredients…………………………………………….. 47 

2.40.1. Biscuit making process………………………………………. 48 

Chapter Three:Materials and methods……………………………. 50 

3.1. Materials…………………………………………………………. 50 

3.1.1. Chemicals and reagents………………………………………... 50 

3.2. Methods………………………………………………………… 50 

v 



 

3.2.1. Preparation of starch………………………………………….. 50 

3.2.1.1. Wet milling process…………………………………………. 50 

3.2.1.2. Preparation of wheat flour………………………………….. 54 

3.2.1.3. Preparation of lentil flour…………………………………… 54 

3.2.1.4. Preparation of Composite Flour Blends……………………. 54 

3.3. Analytical Methods……………………………………………... 54 

3.3.1. Moisture content……………………………………………… 55 

3.3.2. Ash content…………………………………………………….. 55 

3.3.3. Crude protein…………………………………………………... 55 

3.3.4. Fat content……………………………………………………… 56 

3.3.5. Carbohydrate content…………………………………………... 56 

3.3.6. Mineral content………………………………………………… 56 

3.3.7. Protein fractionation………………………………………….. 57 

3.3.8. Analysis for starch……………………………………………. 58 

3.3.8.1. Acidity……………………………………………………… 58 

3.3.8.2. pH value…………………………………………………….. 59 

3.3.8.3. Falling number……………………………………………… 59 

3.3.8.4. Color………………………………………………………... 59 

3.3.8.5. Estimation of amylose content of starches…………………. 60 

3.3.8.6. Functional properties……………………………………….. 61 

3.3.8.6.1. Viscosity………………………………………………….. 61 

3.3.8.6.2. Water retention capacity………………………………….. 61 

3.3.8.6.3. Bulk density……………………………………………… 61 

3.3.8.6.4. Fat absorption capacity………………………………….... 63 

3.3.8.7. Least gelation concentration………………………………... 63 

3.3.8.8. Gelatinization temperature…………………………………. 63 

vi 



 

3.3.8.9. Dispersibility………………………………………………..         63 

3.3.8.10. Wettability…………………………………………………        64 

3.3.8.11. Shapes of starch granules ………………………................64 

3.3.9. Rheological characteristics of dough………………………….       64 

3.3.9.1 Gluten Content……………………………………………….       64 

3.3.9.2 Alpha amylase activity………………………………………       65 

3.3.9.3 Farinograph of dough………………………………………...       65 

3.3.9.4 Extensoghaph characteristics…………………………………         67 

3.3.10. Amylograph of starches and wheat flour blends…………….     70 

3.3.10.1.Sample preparation for starch gelatinization curve and   

test procedure………………………………………………       70 

3.3.11. Processing of the bread samples…………………………….       73 

3.3.11.1. Evaluation of bread quality……………………………….       74 

3.3.11.1.1. Bread volume…………………………………………… 74 

3.3.11.1.2 Bread weight…………………………………………….. 74 

3.3.11.1.3. Bread specific volume…………………………………... 74 

3.3.11.1.4. Sensory evaluation of loaf bread………………………... 74 

3.3.12. Processing of biscuit samples……………………………….. 74 

3.3.12.1. Evaluation of biscuit quality……………………………… 75 

3.3.12.1.1. Biscuit weight…………………………………………… 75 

3.3.12.1.2. Biscuit spread ratio……………………………………… 76 

3.3.12.1.3. Sensory evaluation of Biscuits…………………………. 76 

3.3.13. Method of statistical analysis……………………………….. 76 

Chapter four:Results and discussion……………………………… 77 

4.1. Chemical composition of starches……………………………….. 77 

4.1.1. Moisture content………………………………………………. 77 

vii 



 

4.1.2. Ash content…………………………………………………….       79 

4.1.3. Protein content………………………………………………..         79 

4.1.4. Fat content……………………………………………………          80 

4.1.5. Carbohydrates………………………………………………...         80 

4.1.6. Minerals content………………………………………………      81 

4.1.6.1. Sodium (Na)…………………………………………………      81 

4.1.6.2. Potassium (K)……………………………………………… 81 

4.1.6.3. Calcium (Ca)………………………………………………. 83 

4.1.6.4. Phosphorus (P)……………………………………………. 83 

4.1.6.5. Iron (Fe)…………………………………………………… 84 

4.1.7. Acidity of starches…………………………………………… 84 

4.1.7.1. pH of starches……………………………………………… 84 

4.1.7.2. Total acidity……………………………………………….. 86 

4.1.8. Falling number………………………………………………. 86 

4.2. Functional properties of starches……………………………… 86 

4.2.1. Water retention capacity (WRC)……………………………. 86 

4.2.2. Fat absorption capacity (FAC)………………………………. 87 

4.2.3. Bulk density…………………………………………………. 89 

4.2.4. Dispersibility………………………………………………… 89 

4.2.5. Gelatinization temperature…………………………………… 90 

4.2.6. Wettability…………………………………………………… 91 

4.2.7. Gelation concentration………………………………………. 91 

4.2.8. Viscosity……………………………………………………… 93 

4.2.9. Amylose and Amylopectin contents of extracted starch……... 95 

4.2.10. Color…………………………………………………………      97  

4.2.11. Starch granules……………………………………………… 99 

viii 



 

4.3. Chemical composition of wheat flour extraction rate (100 

and 72%) and lentil flour……………………………………. 100 

4.3.1. Moisture content…………………………………………….. 100 

4.3.2. Ash content………………………………………………….. 100 

4.3.3. Protein content………………………………………………. 106 

4.3.4. Fat content…………………………………………………… 106 

4.3.5. Carbohydrates……………………………………………….. 108 

4.3.6. Mineral content…………………………………………….. 108 

4.4. Falling number of wheat flour and wheat flour containing  

        starches blends……………………………………………….. 109 

4.5. Gluten quantity and quality of wheat flour and wheat flour 

containing starches blends…………………………………… 116 

4.6. Rheological properties……………………………………….. 118 

4.6.1. Farinogram characteristics of doughs……………………… 118 

4.6.1.1. Farinograms of doughs prepared from wheat flour and 

composite flour blends…………………………………….....  118 

4.7. Extensograms characteristics of the doughs prepared  

from wheat flour and composite flour blends………………..  132 

4.8. Amylograph properties of cereal and cassava starches………  146 

4.8.1. Effect of starches on amylograph properties of wheat 

 Flour…………………………………………………………. 147 

4.9. Effect of starch and lentil on chemical composition of  

wheat flour…………………………………………………… 163 

4.10. Effect of starch and lentil flour on protein fraction of 

wheat flour…………………………………………………… 164 

4.11. Baking test………………………………………………….. 171 

ix 



 

4.11.1. Specific loaf volume of wheat flour and wheat flour  

 Blends………………………………………………………  171 

4.11.2. Organoleptic evaluation of loaf bread containing  

different levels of starch……………………………………..             179 

4.12. Physical characteristics of biscuit containing different 

percentages of starch and 10% lentil flour…………………. 185 

4.12.1. Sensory evaluation of biscuits containing different 

percentages of different starches with lentil flour…………. 193 

Chapter Five: Conclusions and recommendations  200 

5.1. Conclusions…………………………………………………...  200 

5.2. Recommendations……………………………………………  201 

       References…………………………………………………….  202 

Appendices……………………………………………………  236 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 



 

List of tables 

 

Table No.                                                                                                   Page No. 

Table (1)  Chemical composition (%) of cereal and cassava starches….       78 

Table (2)  Minerals content of cereal and cassava starches…………….       82 

Table (3)  pH-value, total acidity (mg/100g) and falling number (sec) 

of cereal and cassava starches ……………………………... 85 

Table (4)  Functional properties of cereal and cassava starches……….. 88 

Table (5)  Least Gelation Concentration of Cereal and Cassava   

Starches……………………………………………………… 92 

Table (6)  Cold and hot viscosity (cps) of cereal and cassava starches.. 94 

Table (7)  Amylose and amylopectin contents of the extracted starch…. 96 

Table (8)  Chemical composition (%) of wheat flour (extraction rate 

 100% and 72%) and lentil flour……………………………... 107 

Table (9)  Minerals content (mg/100g)) of wheat flour extraction rate  

(72%) and lentil flour………………………………………..       110 

Table (10)  Falling number and gluten content of wheat flour 

extraction rates (100 and 72%)…………………………….  112 

Table (11)  Falling number (sec) and gluten content (%) of wheat  

flour containing 5% of wheat, sorghum, millet,  

rice and cassava starches with5% lentil Flour……………       113 

Table (12)  Falling number (sec) and gluten content (%) of wheat 

flour containing 10% of wheat, sorghum, millet, 

rice and cassava starches with 5% lentil Flour…………..  114 

Table (13)  Falling number (sec) and gluten content (%) of wheat  

flour containing15% of wheat, sorghum, millet,  

xi 



 

rice and cassava starches with 5% lentil Flour………….      115 

Table (14) Farinograms Characteristics of wheat flour containing 

 5%of (wheat, sorghum, millet, rice and cassava) starch with 

                   5% lentil flour………………………………………………      120 

Table (15) Farinograms Characteristics of wheat flour containing  

10%of (wheat, sorghum, millet, rice and cassava) starch  

with 5% lentil flour……………………………………………     121 

Table (16) Farinograms Characteristics of wheat flour containing 

 15%of (wheat, sorghum, millet, rice and cassava) starch  

with 5% lentil flour……………………………………………    122 

Table (17) Extensograms characteristics of wheat flour containing 

5% of (wheat, sorghum, millet, rice and cassava) starch  

with 5% lentil flour…………………………………………      134 

Table (18)Extensograms characteristics of wheat flour containing 

 10% of (wheat, sorghum, millet, rice and cassava) starch  

with 5% lentil flour………………………………………… 135 

Table (19)Extensograms characteristics of wheat flour containing 

 15% of (wheat, sorghum, millet, rice and cassava) starch 

with 5% lentil flour………………………………………… 136 

Table (20) Amylograph readings of cereal and cassava starches…… 148 

Table (21) Amylograph evaluation of wheat flour and wheat flour 

containing (5, 10, and 15%) different starches with lentil 

flour (5%)………………………………………………….  154 

Table (22)  Chemical composition (%) of wheat flour containing 

 5% of wheat, sorghum, millet, rice and cassava starches 

with 5% lentil flour……………………………………… 165 

xii 



 

Table (23)  Chemical composition (%) of wheat flour containing 

10% of wheat, sorghum, millet, rice and cassava  

starches with 5% lentil flour………………………………166 

Table (24) Chemical composition (%) of wheat flour containing 

15% of wheat, sorghum, millet, rice and cassava starches 

with 5% lentil flour…………………………………………167 

Table (25)  Protein fraction (%) of wheat and lentil flours…………… 169 

Table (26)  Effect of different percentages of starches (5, 10 and  

15%) and lentil flour (5%) on protein fraction (%) of  

wheat flour………………………………………………….     170 

Table (27)  Loaf bread specific volume of wheat flour with5% starch  

with 5% lentil flour………………………………………… 173 

Table (28)  Loaf bread specific volume of wheat flour with10% starch  

with 5% lentil flour………………………………………… 174 

Table (29)  Loaf bread specific volume of wheat flour with15% starch  

With 5% lentil flour……………………………………….. 175 

Table (30) Acceptabilityof bread from wheat flour containing 

 5% starch with 5% lentil flour…………………………….. 181 

Table (31) Acceptability of bread from wheat flour containing 

 10% starch with 5% lentil flour……………………………  182 

Table (32) Acceptability of bread from wheat flour containing 

15% starch with 5% lentil flour…………………………… 183 

Table (33) Spread ratios of biscuit samples containing 10% starch 

with 10% lentil flour………………………….. 187 

Table (34) Spread ratios of biscuit samples containing 15% starch 

with 10% lentil flour………………………….. 188 

xiii 



 

Table (35) Spread ratios of biscuit samples containing 20% starch 

with 10% lentil flour………………………. 189 

Table (36): Acceptability of biscuit from wheat flour with 

 10% starch and 10% lentil flour…………………………… 195 

Table (37) Acceptability of biscuit from wheat flour with  

15% starch and 10% lentil flour…………………………… 196 

Table (38) Acceptability of biscuit from wheat flour with 

 20% starch and 10% lentil flour…………………………...  197 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

xiv 



 

List of Figures 

 

Fig. No.                                                                                                     Page No. 

Fig.1. Standard curve of amylose…………………………………….    62 

Fig. 2. Standard curve of a farinogram and its evaluation....................     66 

Fig. 3. Standard curve of an Extensogram……………………………     69 

Fig. 4. Standard Curve of Amylograph…………………………….        72 

Fig. 5 . Color of cereal and cassava starches……………………….        98 

Fig. 6.Farinogram of Wheat Flour (Imam)…………………………        123 

Fig. 7.Farinogram of wheat flour containing5% Wheat starch……..       123 

Fig. 8.Farinogram of wheat flour containing5% Sorghum starch…..       124 

Fig. 9.Farinogram of wheat flour containing5% millet starch……...       124 

Fig.10.Farinogram of wheat flour containing5% Rice starch……….       125 

Fig.11.Farinogram of wheat flour containing5% cassava starch…….      125 

Fig.12.Farinogram of wheat flour containing10% wheat starch……..      126 

Fig.13.Farinogram of wheat flour containing10% sorghum starch…..      126 

Fig.14.Farinogram of wheat flour containing10% millet starch……..      127 

Fig.15.Farinogram of wheat flour containing10% Rice starch………       127 

Fig.16.Farinogram of wheat flour containing10% cassava starch……      128 

Fig.17.Farinogram of wheat flour containing15% wheat starch……..       128 

Fig.18.Farinogram of wheat flour containing15% sorghum starch….    129 

Fig.19.Farinogram of wheat flour containing15% millet starch……. 129 

Fig.20.Farinogram of wheat flour containing15% Rice starch……… 130 

Fig.21.Farinogram of wheat flour containing15% Cassava starch….. 130 

Fig.22.Extensograms Characteristics of Wheat Flour (Imam)……… 137 

Fig.23.Extensograms Characteristics of wheat flour containing 

xv 



 

5% Wheat Starch……………………………………………. 137 

Fig.24.Extensograms Characteristics of wheat flour containing 

5% Sorghum starch………………………………………….. 138 

Fig.25.Extensograms Characteristics of wheat flour containing 

5% millet starch……………………………………………... 138 

Fig.26.Extensograms Characteristics of wheat flour containing 

5% rice starch………………………………………………. 139 

Fig.27.Extensograms Characteristics of wheat flour containing 

5% cassava starch…………………………………………… 139 

Fig.28.Extensograms Characteristics of wheat flour containing 

            10% wheat starch……………………………………………  140 

Fig.29.Extensograms Characteristics of wheat flour containing 

10% sorghum starch………………………………………... 140 

Fig.30.Extensograms Characteristics of wheat flour containing 

10% millet starch…………………………………………… 141 

Fig.31.Extensograms Characteristics of wheat flour containing 

            10%  rice Starch…………………………………………….. 141 

Fig.32.Extensograms Characteristics of wheat flour containing 

10%  cassava starch…………………………………………. 142 

Fig.33.Extensograms Characteristics of wheat flour containing 

            15%  Wheat starch………………………………………….. 142 

Fig.34.Extensograms Characteristics of wheat flour containing 

            15% sorghum starch………………………………………… 143 

Fig.35.Extensograms Characteristics of wheat flour containing 

            15%   Millet starch…………………………………………..  143 

Fig.36.Extensograms Characteristics of wheat flour containing 

xvi 



 

            15% rice starch……………………………………………… 144 

Fig.37.Extensograms Characteristics of wheat flour containing 

            15%cassava starch…………………………………………...        144 

Fig.38.Amylograph of wheat starch………………………………... 149 

Fig.39.Amylograph of sorghum starch……………………………... 149 

Fig.40.Amylograph of millet starch………………………………... 150 

Fig.41.Amylograph of rice starch…………………………………... 150 

Fig.42.Amylograph of cassava starch………………………………. 151 

Fig.43.Amylograph of wheat flour…………………………………. 155 

Fig.44.Amylograph of 5% wheat starch…………………………….. 155 

Fig.45.Amylograph of 5% sorghum starch………………………… 156 

Fig.46.Amylograph of 5% millet starch……………………………. 156 

Fig.47.Amylograph of 5% rice starch……………………………… 157 

Fig.48.Amylograph of 5% cassava starch………………………….. 157 

Fig.49.Amylograph of 10% wheat starch…………………………... 158 

Fig.50.Amylograph of 10% sorghum starch………………………... 158 

Fig.51.Amylograph of 10% millet starch………………………….... 159 

Fig.52.Amylograph of 10% rice starch……………………………... 159 

Fig.53.Amylograph of 10% cassava starch…………………………. 160 

Fig.54.Amylograph of 15 % wheat starch………………………….. 160 

Fig.55.Amylograph of 15 % sorghum starch……………………….. 161 

Fig.56.Amylograph of 15% millet starch…………………………… 161 

Fig.57.Amylograph of 15% rice starch……………………………... 162 

Fig.58.Amylograph of 15% cassava starch………………………….. 162 

 
 

xvii 



 

List of plates 

 

Plate. No.                                                                                                  Page No. 

Plate .1. Wheat starch granules……………………………………... 101 

Plate.2. Sorghum starch granules……………………………………          102 

Plate.3. Millet starch granules………………………………………. 103 

Plate.4. Rice starch granules…………………………………………         104 

Plate.5. Cassava starch granules……………………………………..         105 

Plate.6. photograph showing the breads of 5% starch ………………          176 

Plate.7. photograph showing the breads of 10% starch……………... 177 

Plate.8. photograph showing the breads of 15% starch……………... 178 

Plate.9. photograph showing the biscuit of10% starch ……………... 190 

Plate.10. photograph showing the biscuit of 15% starch……………. 191 

Plate.11. photograph showing the biscuit of 20 % starch …………...   192 

 

 

 

 

 

 

 
 
 

vx 



 

List of charts 

 

Chart. No.                                                                                                Page No. 

Chart.1. Flow Chart Showing Preparation of Cereal Starches……….           52 

Chart. 2. Flow Chart Showing Preparation of Cassava Starch……….   53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vix 



 

Evaluation and utilization of starches from 

different sources in some baked products 

Ph.D. 

By EimanGaffarHassn Ahmed 

Abstract 

The objective of this study was to characterize and evaluate five starches 

from different local Sudanese Cereal Cultivars (wheat, sorghum, millet and rice), 

and from cassava and their use with wheat cultivar (Imam) and lentil flours for 

making biscuits and bread.  

Ratios of starch used in wheat flour for making bread and biscuits were 5, 10 

and15% , and 10, 15 and 20% respectively, whereas ratios of lentil flour in wheat 

flour for making bread and biscuit was 5% and 10% respectively. Proximate 

composition, mineral content, functional properties and color were carried out for 

five starches. Flour characteristics and rheological properties were studied for wheat 

flour and wheat flour blends. 

The results indicated that the five starches were significantly (P≤0.05) 

different in their chemical composition and mineral content. Wheat and cassava 

starches were found to be most acidic (0.03mg/100g) compared to sorghum, millet 

and rice starches (0.05mg/100g). Analysis of variance indicated that there are 

highly significant (P≤0.05) differences among the five starches in their falling 

number, water retention capacity (44.44 to 122.20 ml/100g), fat absorption capacity 

(50.00 to 95.00ml/100g), gelatinization temperature, cold and hot viscosity and 

amylose content. On the other hand, wheat and cassava starches gave significantly 

(P≤0.05) higher bulk density (0.67 and 0.63 gm/ml). Rice starch showed 

significantly (P≤0.05)  lowdispersibility (70%) compared to the other starches. 

Sorghum and cassava starches gave very strong gel, while wheat, millet and rice 

vixi 



 

starches gave strong gel at 10% concentration. The results indicated that cassava 

starch was whiter compared to other starches (95.71%). Millet starch showed high 

gelatinization temperature and low amylose content. 

Addition of starches to the wheat blends resulted in increase in the falling 

number of wheat flour from 734.67 seconds to the range from 784.00 to 1079 

seconds and significant (P≤0.05) decrease in wet gluten and gluten index. Water 

absorption decreased to the value range of 55.70 to 59.50% for the blends of 5%, 

10%, and 15% wheat, sorghum and cassava starches blends and increased to 

60.20% to 63.30% for rice starch blends. Addition of high percentage of starch 

results in low values of dough development time.  

The energy andthe extensibility of the dough of wheat flour decreased with 

addition of different starches percentages and the dough resistance to extension 

increased. Rice starch had the highest pasting temperature, gelatinization 

temperature and lower viscosity of amylograph. Pasting temperature increased in 

the blends, while gelatinization temperature and gelatinization maximum decreased. 

Addition of lentil flour to the blends resulted in increase of protein content of the 

blends in spite of presence of starch. Albumin and Globulin increased, while 

Glutenin and Gliadin decreased as a result of addition of starch and lentil flour in 

the blends. 

From the results it could be concluded that quality attributes of sensory 

evaluation of bread made from the flour blend was found to be very good in spite of 

low bread specific volume. Spread ratio of biscuits increased with the increase in 

the percentages of starch. In general, panelists preferred 15% rice starch blend 

biscuit being the best in all quality attributes of sensory evaluation.  
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ستخدام النشا من مصادر مختلفة فى بعض المخبوزات ٕ   تقویم وا
  رسالة دكتوراة

  بواسطة إیمان جعفر حسن احمد
  المستخلص

نشا من عینات الحبوب لمعرفة خواص خمسة انواع من اتقییم و  الدراسةه ذه الهدف من
و استخدامها مع دقیق القمح سافاكالو  )رزالدخن، الأ, رفیعةالرة ذالالقمح، ( السودانیة المحلیة 

  . و دقیق العدس لصناعة البسكویت والخبز )إمام(
، %5النشا المستخدمة فى دقیق القمح المستخدم فى صناعة الخبز والبسكویت هى  نسب

على التوالى،بینما نسب دقیق العدس فى دقیق القمح % 20 و %15، %10 ،% 15و 10%
  . على التوالى% 10و% 5لصناعة الخبز والبسكویت هى 

و  الخواص الوظیفیة،  تحدید العناصر المعدنیة، ائیة ذالتحلیل التقریبى للعناصر الغ
كل من دقیق خواص الدقیق ووظائفه الریولوجیة تمت دراستها ل. اللون قد تم لأنواع النشا الخمسة

  .القمح و خلطاته
یمیائیة و معنویاً فى مكوناتها الك (P≤0.05)ان النشویات الخمسة تختلف نتائجالأظهرت 
) جرام 100ملجرام لكل  0.03(حامضیة  نشا القمح والكسافا وجدت  اقل. محتوي المعادن
لإحصائى أظهر التحلیل ا). جرام 100ملجرام لكل  0.05(، الدخن و الأرزرة ذمقارنةً بنشا ال

مقدرة عالیة للإحتفاظ النشویات الخمسة فى رقم الإسقاط ، معنویة عالیة بین  (P≤0.05)إختلافات
 95.00الى  50.00(إمتصاص الدهن  ،) جرام 100مللیترلكل  122.20الى  44.44(بالماء 

من . و قیمة الأمیلوز  اللزوجة الباردة و الساخنة،  جلتنةالدرجة حرارة ، )جرام 100مللیترلكل 
جرام  0.63و 0.67(عالیة  كتلةكثافة (P≤0.05)خرى، نشا القمح والكسافا أعطیا معنویاً ناحیة ا

 .مقارنةً بالنشویات الأخرى%) 70(إنتشاریة منخفضة  معنویاً  نشا الأرز أوضح). لكل مللتر
،بینما نشا  أعطیارة الرفیعة والكسافاذنشا ال   رز أعطوا الدخن و الأالقمح، جل قوى جداً

vxii  
  مقارنة %) 95.71(أظهرت النتائج أن نشا الكسافا أكثر بیاضاً . %10جل قوى عند التركیز 



 

  . لتنة عالیة وقیمة أمیلوز منخفضةنشا الدخن أوضح درجة حرارة ج.  بالنشویات الأخرى
فى رقم الإسقاط لدقیق القمح من  تدریجیة نتجت عنها زیادة القمح لخلطاتفة النشاأضا
فى  (P≤0.05)ثانیة ونقصان معنوى 1079الى  784.00ثانیة الى مدى یتراوح بین  734.67

الى مدى یتراوح فى قیمته بین (إمتصاص الماء تناقص . الجلوتین الرطب و جودة الجلوتین
 و و الكسافا رةذلخلطات نشا القمح، ال %15و % 10،  %5 للنسب %)059.5الى  55.70

 .نشا الأرز لخلطات% 63.30الى  %60.20زیادة الى 
طاقة و . عنها قیمة منخفضة لزمن تطور العجینة تنتجأضافة نسبة عالیة من النشا 

للمطاطیة  ةومة العجینانسب النشا المختلفة ومق جینة لدقیق القمح نقصت بإضافةمطاطیة الع
 لزوجة أمیلوغراف،  درجة حرارة جلتنة و نتعج درجة حرارة نشا الأرز أعطى أعلى. زادت

فى الخلطات، بینما درجة حرارة الجلتنة و الجلتنة القصوي  تاددرجة حرارة التعجن ز  .منخفضة
توى بروتین الخلطات بالرغم فة دقیق العدس للخلطات نتجت عنها زیادة فى محإضا. تناقصت

تیجة إضافة القلوتینین و القلیادین نقصا ن ماالألبیومین والقلوبیولین إزدادا، بین. من وجود النشا
  .النشا ودقیق العدس الى الخلطات

 المصنوع من خلطات الدقیق لخبزلصفات جودة التقییم الحسى ان  نستنتجمن النتائج 
 زادمعدل إنتشاریة البسكویت  .نوعى للخبزلكانت جیدة جداً على الرغم من إنخفاض الوزن ا

نشا الأرز وهو الأفضل فى كل % 15بسكویتخلطة ا عموماً المقیمین فضلو . النشا بزیادة نسب
  .  صفات جودة التقییم الحسى
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