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Bread is one of the world's most important staple food, with wheat flour as one of 
its main ingredients. In order to reduce dependency on imported wheat, gembili 
(Dioscorea esculenta L.) can be processed into flour and partially substitute wheat 
flour in the making of pan bread. Since native gembili flour has poor 
physicochemical properties, modification is needed. The objective of this research 
is to determine the effect of Heat Moisture Treatment (HMT) temperature and time 
towards the swelling power, solubility, and lightness of gembili flour to select the 
best treatment and to determine the effect of  wheat flour to modified gembili flour 
ratio on physicochemical and sensory characteristics of pan bread prepared using 
the straight dough method. Gembili flour was modified with HMT at 78, 83, 88, 
and 93°C for 4, 6, 8, and 10 h. High swelling power (10.88±0.11 g/g) and solubility 
(26.10±0.35%) were obtained by the gembili flour modified at 83°C for 8 h; thus it 
was selected as the best treatment. The selected HMT modified gembili flour (83°C 
for 8 h) had a significantly lower protein (6.39±0.04%), fat (0.20±0.07%), 
carbohydrate (82.84±0.27%), starch (45.87±1.72%) and amylopectin 
(29.58±3.61%) but significantly higher moisture content (8.83±0.26%) than those 
of the untreated gembili flour. Pan bread was made with substitution ratios of 90:10, 
85:15, 80:20, 75:25, and 70:30. The pan bread made with 90:10 ratio was selected 
as the best formulation as it had similar volume (864.17±16.55 cc), hardness 
(174.66±33.94g), and overall acceptance score (5.73±0.05) with the control 
(100:0). The selected pan bread had a significantly lower protein content 
(12.03±0.40%), but had similar moisture (29.43±1.38%), fat (7.74±0.11%), ash 
(2.04±0.09%), and carbohydrate (48.75±1.89%) content with the control pan bread. 
Therefore, pan bread with 10% substitution of HMT modified gembili flour can 
potentially be used as a future alternative to wheat-based pan bread. 

Keywords : Heat Moisture Treatment (HMT), gembili flour, pan bread, partial 
  substitution 

References : 96 (2005-2022)


	ABSTRACT
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	1  CHAPTER I                                                        INTRODUCTION
	1.1 Background
	1.2 Research Problem
	1.3 Research Objectives
	1.3.1 General Objectives
	1.3.2 Specific Objectives


	2 CHAPTER II                                                                  LITERATURE REVIEW
	2.1 Gembili (Dioscorea esculenta L.)
	2.1.1 Chemical Composition of Gembili

	2.2 Gembili Flour
	2.3 Starch
	2.3.1 Starch Modification
	2.3.1.1 Heat Moisture Treatment


	2.4 Bread
	2.4.1 Pan Bread
	2.4.1.1 Quality Parameters of Pan Bread

	2.4.2 Straight Dough method

	2.5 Factors Affecting Pan Bread Quality

	3 CHAPTER III                                                               RESEARCH METHODOLOGY
	3.1 Materials and Equipment
	3.2 Research Methodology
	3.2.1 Procedure of Preliminary Stage
	3.2.2 Procedure of Main Research Stage I
	3.2.3 Procedure of Main Research Stage II

	3.3 Experimental Design
	3.3.1 Procedure of Main Research Stage I
	3.3.2 Procedure of Main Research Stage II

	3.4 Analysis Procedures
	3.4.1 Yield
	3.4.2 Swelling Power
	3.4.3 Solubility
	3.4.4 Lightness Analysis
	3.4.5 Total Starch Content
	3.4.6 Amylose Content
	3.4.7 Amylopectin Content
	3.4.8 Weight and Volume
	3.4.9 Texture
	3.4.10 Proximate Analysis
	3.4.10.1 Moisture Content
	3.4.10.2 Protein Analysis
	3.4.10.3 Fat Content
	3.4.10.4 Ash Content
	3.4.10.5 Total Carbohydrate

	3.4.11 Sensory Tests
	3.4.11.1 Scoring Test
	3.4.11.2 Hedonic Test



	4 CHAPTER IV                                                                     RESULTS AND DISCUSSION
	4.1 Taxonomical Identity of Gembili
	4.2 Yield and Chemical Composition of Unmodified Gembili Flour
	4.3 Effect of HMT Temperature and Time on Physical Characteristics of
	4.3.1 Swelling Power of Modified Gembili Flour
	4.3.2 Solubility of Modified Gembili Flour
	4.3.3 Lightness of Modified Gembili Flour

	4.4 Selected HMT Temperature and Time based on the Swelling Power and Solubility of Modified Gembili Flour
	4.5 Chemical Composition of Untreated and Selected Modified Gembili Flour
	4.6 Effect of Wheat Flour to Selected Modified Gembili Flour Ratio on Physical Properties of Pan Bread
	4.6.1 Weight
	4.6.2 Volume
	4.6.3 Hardness
	4.6.4 Crust Lightness
	4.6.5 Crumb Lightness

	4.7 Effect of Ratio of Wheat Flour to Modified Gembili Flour on Organoleptic Properties of Pan Bread
	4.7.1 Scoring Values
	1.1.1
	1.1.1
	4.7.2 Hedonic Values

	4.8 Selected Pan Bread Formulation based on Physical and Organoleptic Properties
	4.9 Chemical Composition of Selected Pan Bread

	5 CHAPTER V                                                             CONCLUSIONS AND SUGGESTIONS
	5.1 Conclusions
	5.2 Suggestions

	BIBLIOGRAPHY
	6 APPENDICES
	Appendix A Taxonomical Identification of Gembili (Dioscorea esculenta L.)
	Appendix B Physical Characteristics of Modified Gembili Flour
	Appendix C Chemical Composition of Modified Gembili Flour
	Appendix D Physical Properties of Pan Bread
	Appendix E Scoring Test for Pan Bread Partially Substituted with HMT Modified Gembili Flour
	Appendix F Hedonic Test of Pan Bread Partially Substituted with HMT Modified Gembili Flour
	Appendix G Chemical Composition of Selected Pan Bread
	Appendix H Research Documentation

	ABSTRACT
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	1  CHAPTER I                                                        INTRODUCTION
	1.1 Background
	1.2 Research Problem
	1.3 Research Objectives
	1.3.1 General Objectives
	1.3.2 Specific Objectives


	2 CHAPTER II                                                                  LITERATURE REVIEW
	2.1 Gembili (Dioscorea esculenta L.)
	2.1.1 Chemical Composition of Gembili

	2.2 Gembili Flour
	2.3 Starch
	2.3.1 Starch Modification
	2.3.1.1 Heat Moisture Treatment


	2.4 Bread
	2.4.1 Pan Bread
	2.4.1.1 Quality Parameters of Pan Bread

	2.4.2 Straight Dough method

	2.5 Factors Affecting Pan Bread Quality

	3 CHAPTER III                                                               RESEARCH METHODOLOGY
	3.1 Materials and Equipment
	3.2 Research Methodology
	3.2.1 Procedure of Preliminary Stage
	3.2.2 Procedure of Main Research Stage I
	3.2.3 Procedure of Main Research Stage II

	3.3 Experimental Design
	3.3.1 Procedure of Main Research Stage I
	3.3.2 Procedure of Main Research Stage II

	3.4 Analysis Procedures
	3.4.1 Yield
	3.4.2 Swelling Power
	3.4.3 Solubility
	3.4.4 Lightness Analysis
	3.4.5 Total Starch Content
	3.4.6 Amylose Content
	3.4.7 Amylopectin Content
	3.4.8 Weight and Volume
	3.4.9 Texture
	3.4.10 Proximate Analysis
	3.4.10.1 Moisture Content
	3.4.10.2 Protein Analysis
	3.4.10.3 Fat Content
	3.4.10.4 Ash Content
	3.4.10.5 Total Carbohydrate

	3.4.11 Sensory Tests
	3.4.11.1 Scoring Test
	3.4.11.2 Hedonic Test



	4 CHAPTER IV                                                                     RESULTS AND DISCUSSION
	4.1 Taxonomical Identity of Gembili
	4.2 Yield and Chemical Composition of Unmodified Gembili Flour
	4.3 Effect of HMT Temperature and Time on Physical Characteristics of
	4.3.1 Swelling Power of Modified Gembili Flour
	4.3.2 Solubility of Modified Gembili Flour
	4.3.3 Lightness of Modified Gembili Flour

	4.4 Selected HMT Temperature and Time based on the Swelling Power and Solubility of Modified Gembili Flour
	4.5 Chemical Composition of Untreated and Selected Modified Gembili Flour
	4.6 Effect of Wheat Flour to Selected Modified Gembili Flour Ratio on Physical Properties of Pan Bread
	4.6.1 Weight
	4.6.2 Volume
	4.6.3 Hardness
	4.6.4 Crust Lightness
	4.6.5 Crumb Lightness

	4.7 Effect of Ratio of Wheat Flour to Modified Gembili Flour on Organoleptic Properties of Pan Bread
	4.7.1 Scoring Values
	1.1.1
	1.1.1
	4.7.2 Hedonic Values

	4.8 Selected Pan Bread Formulation based on Physical and Organoleptic Properties
	4.9 Chemical Composition of Selected Pan Bread

	5 CHAPTER V                                                             CONCLUSIONS AND SUGGESTIONS
	5.1 Conclusions
	5.2 Suggestions

	BIBLIOGRAPHY
	6 APPENDICES
	Appendix A Taxonomical Identification of Gembili (Dioscorea esculenta L.)
	Appendix B Physical Characteristics of Modified Gembili Flour
	Appendix C Chemical Composition of Modified Gembili Flour
	Appendix D Physical Properties of Pan Bread
	Appendix E Scoring Test for Pan Bread Partially Substituted with HMT Modified Gembili Flour
	Appendix F Hedonic Test of Pan Bread Partially Substituted with HMT Modified Gembili Flour
	Appendix G Chemical Composition of Selected Pan Bread
	Appendix H Research Documentation




