
 
 
 

SHELF-LIFE ESTIMATION OF LYCHEE FLAVORS WITH REDUCED 
PROPYLENE GLYCOL CONCENTRATIONS USING ARRHENIUS 

EQUATION APPROACH 
 
 
 

 

 

 

 

By 

Cicilia Tinardi 

21010056 

 
 
 

School of Life Sciences 

Indonesia International Institute for Life Sciences  

 

 

In partial fulfillment of the requirements for the degree of 

Food Science and Nutrition 

 

 

Jakarta, Indonesia 

 
 


	Revised Final Thesis Report_Cicilia Tinardi.docx
	INSTITUT BIO SCIENTIA INTERNASIONAL INDONESIA
	Revised Final Thesis Report_Cicilia Tinardi.docx
	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​Flavor 
	2.1.1​Storage conditions 
	2.1.2​Flavor forms 
	2.1.2.1​Liquid flavor 
	2.1.2.2​Powder flavor 

	2.1.3​Lychee flavors 

	2.2​Propylene Glycol (PG) 
	2.3​Ethanol 
	2.4​Shelf-life 
	2.5​Accelerated Shelf-Life Testing (ASLT) Method 
	2.6​Arrhenius Model Approach 
	2.6.1​Zero-Order Reaction​ 
	2.6.2​First-Order Reaction 

	2.7​Sensory Evaluation 
	2.7.1​Difference test 

	2.8​Physical analysis 
	2.8.1​Refractive Index (RI) 
	2.8.2​Specific gravity (SG) 

	2.9​Regression analysis 

	Chapter 3 ​Methods 
	 
	3.1​Study Design 
	3.2​Preliminary Study 
	3.3​Methods 
	3.3.1​Lychee flavor preparation 
	 
	3.3.2​Sensory Evaluation 
	3.3.3​Physical analysis 
	3.3.3.1​Refractive Index (RI) 
	3.3.3.2​Specific Gravity (SG) 

	3.3.4​Data Analysis 
	3.3.4.1​Regression Analysis 
	3.3.4.2​Shelf-life 



	Chapter 4​Results 
	4.1.​Evaluation of the physical and sensory changes of each formulation at different temperatures during storage 
	4.1.1.​Appearance 
	4.1.2.​Aroma 
	4.1.3.​Taste 
	4.1.4.​Refractive Index (RI) 
	4.1.5.​Specific Gravity (SG) 

	4.2.​Shelf-life estimation of three different lychee flavor formulations  
	4.2.1.​Reaction order determination 
	4.2.2.​Arrhenius Equation Plotting for Aroma and Taste 
	4.2.3.​Shelf-life Estimation based on Aroma  

	  

	Chapter 5​Discussion 
	5.1.​Evaluation of the physical and sensory changes of each formulation at different temperatures during storage 
	5.1.1.​Appearance 
	5.1.2.​Aroma 
	5.1.3.​Taste 

	 
	5.1.4.​Refractive Index (RI) 
	5.1.5.​Specific Gravity (SG) 

	5.2.​Shelf-life estimation of three different lychee flavor formulations  
	5.2.1.​Reaction order determination 
	5.2.2.​Arrhenius Equation Plotting for Aroma and Taste 
	5.2.3.​Shelf-life Estimation based on Aroma  


	Chapter 6​Conclusion and Recommendation 
	References 
	Appendix 


		2025-08-08T18:51:24+0700
	JAKARTA
	e-meterai_signatures
	[CTGE5AQSA10HESV70000A9] Ref-085451363269459




