
TABLE OF CONTENTS 

Chapter Title Page No 

1 INTRODUCTION 1-2 

2 REVIEW OF LITERATURE 2-16 

2.1. Modification of Starch 5-9 

2.1.1. Physical Modification 
5-6 

5 
2.1.1.1. Pregelatinized starch 

6 
2.1.1.2. Heat -treated starch 

6 
2.1.2. Chemical Modification 

6 

2.1.2.1. General considerations in chemical modification 
6 

2.1.2.2. Crosslinking 7 

2.1.2.3. Conversion 8-9 

2.1.2.4. Substitution (stabilization) 9 

2.2. Effect of acetylation on the properties of starch 
9-10 

2.2.1. Acetyl content (%) and degree of substitution (DS) 
10 

2.2.2. Sediment Volume 
11 

2.2.3. Morphological properties 11 

2.2.4. X-ray diffraction 12 

2.2.6. Pasting Properties 13 

2.2.7. Swelling Power and Solubility 14 

2.3. Foods incorporated with acetylated starch 
15 

2.4. Pithas of Assam 15-16 

2.4.1. Til Pitha 15 



TABLE OF CONTENTS 

2.4.2. Ghila Pitha 15 

2.4.3.Narikol Pitha 15 

2.4.4. Hutuli Pitha 16 

2.4.5. Tekeli Pitha 16 

2.4.6. Bhaat Pitha 16 

2.4.7. Sunga Pitha 16 

2.5. Shelf life and Spoilage 16 

3 
MATERIALS AND METHODS 17-22 

3.1. Extraction of Starch 
17 

17 
3.2. Estimation of Amylose Content 

18 
3.3. Preparation of acetylated starch 

18 

3.4. Coding of Sample 
19 

3.5. Determination of acetyl group (AG) 19 

3.6. Degree of substitution (DS) 19 

3.7. Sediment volume 20 

3.8. Study ofgranule morphology 20 

3.9. X-ray diffraction 
20 

3.10. Pasting properties 
20 

3.11. Solubility 
21 

3.12. Water absorption Index and water holding capacity 
21 

3.13. Preparation of Ghila Pitha 
21 

3.14. Texture Analysis 
22 

3.15. Sensory Analysis 
22 

3.16. Yeast and Mold Count 
22 



4 RESULT AND DISCUSSIONS 23-41 

4.1. Amylose content 23 

4.2. Acetyl content(%) and degree of substitution (DS) 23-24 

4.3. Sediment volume 24-25 

4.4. Solubility 25-26 

4.5. Water Absorption Index (WAI) 27 

4.6. Water Holding Capacity 28 

4.7. Morphological Characteristics 29 

4.8. Pasting Properties 30-31 

4.9. X- Ray Diffraction 31-32 

4.10. Study of the Hydrophillic properties of Ghila Pitha 32-34 

4.10.1. Water Holding Capacity 32-33 

4.10.2. Water Absorption Index 34 

4.12. Storage Study 35-41 

4.12.1. Texture 35-37 

4.12.2. Yeast and Mold Count 38 

4.12.3. Sensory Analysis 38-40 

5 SUMMARY AND CONCLUSION 
42-43 

6 BIBLIOGRAPHY 
44-48 



LIST OF TABLES 

TABLE NO TITLE PAGE NO 
3.1 Codes of native and acetylated starches 18 
4.1 Acetyl content and Degree of Substitution (DS) of 24 

ace!ylated starches 
4.2 Sediment volume of native and acetylated rice starches 25 
4.3 Solubilities of native and acetylated starches, at 26 

different temperatures 
4.4 WAI of native and acetylated starches 27 
4.5 WHC of native and acetylated starches 28 
4.6 Pasting properties of native and acetylated starches 31 
4.7 WHC of Ghila pitha incorporated with acetylated and 33 

untreated starch 
4.8 W AI of Ghila piha incorporated with acetylated and 34 

untreated starch 
4.9 Texture oftest samples on 0, 6th and 12th day 36 
4.10 Yeast and Mold Count in Treated and untreated 38 

samples 
4.11 Sensory Analysis ofO Day, 6th day, 12th day 39 



LIST OF FIGURES 

FIGURE NO TITLE PAGE NO 
Structure of amylose and amylopectin. Adapted from 3 

2.1 Tester and Karkalas (2002) 
2.2 Classification of chains of amylopectin in type A, B and C. 4 

Adapted from Denardin and Silva (2009) 
2.3 Diagrammatic representation of the lamellar structure of a 4 

starch granule. Adapted from Jenkins and Donald (1997) 
4.1 Standard curve obtained from standard amylose solution of 23 

known concentration 
4.2 Solubility of (a) native and acetylated waxy rice starch; (b) 26 

native and acetylated low amylose rice starch; and (c) 
native and acetylated Tapioca starch 

4.3 Water Absorption Index of Native and acetylated starch 27 
from different sources 

4.4 Water Holding Capacity ofNative and acetylated starch 28 
from different sources 

4.5 SEM Micrographs of(a) NW, (b) 4W, (c) 8W, (d) L4, (e) 29 
L8, (f) NT, (g) T4 and (h) T8 

4.6 X Ray Diffractographs of(a) Native and acetylated Waxy 32 
rice starch; (b) native and acetylated low amylose rice 
starch ;(c) native and acetylated Tapioca rice starch 

4.7 Water Holding Capacity of Ghila Pitha of control and test 33 
samples incorporated with acetylated starches from 
different souces and with different degree of acetylation 

4.8 Water Absorption Index of Ghila Pitha of control and test 34 
samples incorporated with acetylated starches from 
different souces and with different degree of acetylation 

4.9 Hardness, Gumminess and chewiness oftest samples (a) on 37 
0 day; (b) 6th day and; (c) 12th day 

4.10 Sensory analysis graph of(a) 0 Day; (b) 61
n Day and (c) 40 

121h Day 
4.11 Freshly fried Ghila pitha 41 
4.12 Ghila Pitha during Storage Period 41 


