
 

EFFECT OF DIFFERENT DRYING METHODS ON THE HYDRATION, 
STRUCTURAL, AND TEXTURAL PROPERTIES OF Aspergillus 

oryzae-DERIVED MYCOPROTEIN FOR MEAT ANALOGUE 
APPLICATIONS 

 

  

 

By 

Jessica Jihan Karnadi 

22010082 

 
 
 

School of Health and Life Sciences 

i3L University 

 

 

In partial fulfillment of the requirements for the degree of 

Food Technology 

 

 

 

Jakarta, Indonesia 

2026 

 
 


	Copyright Notice 
	Statement of Originality 
	Abstract 
	Acknowledgements 
	Table of Contents 
	 
	List of Figures 
	 
	List of Tables 
	 
	List of Abbreviations 
	Chapter 1 ​Introduction 
	1.1​Background 
	1.2​Objective 
	1.3 Hypothesis 

	Chapter 2 ​Literature Review 
	2.1 Meat Analogue 
	2.2 Mycoprotein 
	2.3 Aspergillus oryzae Mycoprotein 
	2.4 Drying 
	2.4.1 Oven Drying 
	2.4.2 Freeze Drying 

	2.5 Hydration and Structural Analysis 
	2.6 Application of Mycoprotein in Processed Meat Products 
	Table 1. Definition of parameters for Texture Profile Analysis 


	 
	Chapter 3 ​Methods 
	3.1 Study Design 
	Figure 1. Study Design 

	3.2 Materials and Equipments 
	3.3 Methods 
	3.3.1 Mycoprotein Production 
	3.3.1.1 Preculture Preparation 
	3.3.1.2 Media Preparation 
	3.3.1.3 Cultivation 
	Figure 2. Fermentation Vessel Diagram 

	3.3.2 Drying Mycoprotein 

	3.4 Analysis  
	3.4.1 Drying Yield 
	3.4.2 Moisture Content and Water Activity 
	 

	3.4.3 Color and Browning Index 
	 
	3.4.4 Water Holding Capacity (WHC) 


	 
	3.4.5 Water Absorption Capacity (WAC) and Oil Absorption Capacity (OAC) 
	3.4.6 Rehydration Rate and Ratio 
	3.4.7 Microstructure 
	3.4.8 Meat Analogue Application 
	  Table 2. Experimental Design of Meatball Formulations 
	Table 3. Composition of Meatballs 

	3.4.9 Statistical Analysis 

	 
	Chapter 4​Results 
	4.1 Drying Yield, Moisture Content, and Water Activity of Wet and Dried Mycoprotein 
	Table 4. Drying Yield, Moisture Content, and Water Activity of Wet and Dried Mycoprotein 

	4.2 Color of Wet and Dried Mycoprotein 
	Figure 3. Appearance of wet (A), oven-dried (B), and freeze-dried (C) mycoprotein 

	 
	Table 5. Color (L, a, b*) and BI of Wet and Dried Mycoprotein 

	 
	4.3 Hydration Properties of Wet and Dried Mycoprotein 
	Table 6. Hydration Properties of Wet and Dried Mycoprotein 

	 
	4.4 Rehydration Ratio and Rate 
	Figure 4. Rehydration Rate of Oven- and Freeze-Dried Mycoprotein in Room-Temperature and Warm Water. Data are presented as means ± SD with n = 3. 
	Table 7. Rehydration Ratio and Calculated Moisture Content of Dried Mycoprotein  

	4.5 Microstructure 
	 
	Table 8. Scanning Electron Microscopy (SEM) Micrographs of Wet, Oven-Dried, and Freeze-Dried Mycoprotein at Different Magnifications 

	4.6 Meat Analogue Application 
	 
	4.6.1 Cooking Yield 
	 Table 9. Cooking Yield of Meat Analogue 

	4.6.2 Color and Browning Index 
	Figure 5. Appearance of beef meatball model systems prepared using wet, freeze-dried, and oven-dried mycoprotein after (A) boiling and (B) frying. 
	Table 10. Color (L, a, b*) and BI of Boiled and Fried Meat Analogue 

	4.6.3 Texture Profile Analysis 
	Table 11. Texture Profile Analysis of Boiled and Fried Meat Analogue 



	 
	Chapter 5​Discussion 
	This chapter discusses the effects of oven drying and freeze drying on the physicochemical, functional, and structural properties of Aspergillus oryzae mycoprotein, as well as its application in meat analogue products. The results are interpreted and compared with previous studies to evaluate the suitability of dried mycoprotein for meat analogue applications. 
	 
	5.1 Drying Yield 
	5.2 Color of Wet and Dried Mycoprotein 
	5.3 Water Holding Capacity, Water and Oil Absorption Capacity 
	5.4 Rehydration Rate and Calculated Moisture Content 
	 
	5.5 Microstrucure 
	5.6 Meat Analogue Application 
	5.6.1 Cooking Yield 
	5.6.2 Color and Browning Index of Boiled and Fried Meat Analogue 
	5.6.3 Texture Profile Analysis 

	5.7 Limitations 

	 
	Chapter 6​Conclusion and Recommendation 
	References 
	Appendix 

