
vi 
 

TABLE OF CONTENTS 

 

COVER  ................................................................................................................... i 

DECLARATION …………………………………………...………………...…. ii 

APPROVAL SHEET  ............................................................................................ iii 

AUTHENTICITY STATEMENT  ........................................................................ iv 

ACKNOWLEDGEMENT  ...................................................................................... v 

TABLE OF CONTENS  ........................................................................................ vi 

LIST OF TABLES  .............................................................................................  viii 

LIST OF FIGUREURES  ...................................................................................... ix 

ABSTRACT  ............................................................................................................ x 

CHAPTER I INTRODUCTION  ........................................................................... 11 

1.1 Background of The Study  ................................................................... 11 

1.2 Statement of Problems  ........................................................................ 14 

1.3 Objective of The Study  ....................................................................... 14 

1.4 Benefit of The Study  ........................................................................... 15 

CHAPTER II LITERATURES REVIEW  ............................................................ 16 

2.1 Non-nutritive Sweeteners  ................................................................... 16 

2.2 Sample Preparation  ............................................................................ 18 

2.2.1 Fluid based extraction technique  ................................................. 19 

2.2.2 Green sample preparation  ............................................................ 21 

2.2.3 Derivatization Method  ................................................................. 29 

2.3 Analytical methods for non-nutritive sweeteners determination  ....... 31 

2.3.1 Chromatography methods  ......................................................... 32 

2.3.2 Electrophoresis  ......................................................................... 35 

2.3.3 Flow injection methodologies  ................................................... 38 

2.3.4 Spectroscopy methods  .............................................................. 41 

2.4 Rapid determination of non-nutritive sweeteners in foods  ................ 56 

CHAPTER III METHODS  ................................................................................... 62 

3.1 Data Sources ........................................................................................ 62 

3.2 Inclusion and Exclusion  ...................................................................... 62 

ANALYTICAL METHODS TO DETERMINE NON-NUTRITIVE SWEETENERS IN FOODS: A SYSTEMATIC
REVIEW
VIKI OKTAVIRINA, Dr. Widiastuti Setyaingsih, S.T.P., M.Sc.; Prof. Dr. Miguel Palma Lovillo
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 
 

CHAPTER IV RESULTS AND DISCUSSION  ................................................... 63 

4.1 Sample Preparation in the Analysis of Non-nutritive Sweeteners …...63 

4.2 Conventional Methods for Non-nutritive Sweeteners Determination .64 

4.3 Rapid Methods for Non-nutritive Sweeteners Determination ……….67 

CHAPTER V CONCLUSION  .............................................................................. 70 

REFERENCES  ...................................................................................................... 71 

APPENDIX  ........................................................................................................... 82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANALYTICAL METHODS TO DETERMINE NON-NUTRITIVE SWEETENERS IN FOODS: A SYSTEMATIC
REVIEW
VIKI OKTAVIRINA, Dr. Widiastuti Setyaingsih, S.T.P., M.Sc.; Prof. Dr. Miguel Palma Lovillo
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 
 

LIST OF TABLES 

 

 

Table 1. Acceptable Daily Intake and the Maximum Usage of High-intensity  

Sweeteners in Food defined by Selected Regulatory Authorities  ........... 13 

Table 2. Food and Drug Administration (FDA)-approved sweeteners  ................. 16 

Table 3. Preparation sample for determination sweeteners in food samples  ........ 26 

Table 4. Analytical methods for simultaneous determination of non-nutritive 

sweeteners in different foodstuffs. ........................................................... 44 

Table 5. A rapid method for determination of sweeteners in food products ......... 60 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANALYTICAL METHODS TO DETERMINE NON-NUTRITIVE SWEETENERS IN FOODS: A SYSTEMATIC
REVIEW
VIKI OKTAVIRINA, Dr. Widiastuti Setyaingsih, S.T.P., M.Sc.; Prof. Dr. Miguel Palma Lovillo
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 
 

LIST OF FIGURES 

 

 

Figure 1. Temperature-pressure Phase Diagram of Water  .................................. 20 

Figure 2. Scheme of SPE, SPME, and dSPE  ....................................................... 24 

Figure 3. Scheme of Matrix Solid-Phase Dispersion (MSPD)  ........................ 31 

Figure 4. Scheme of the migration of anions, cations, and neutral in 

 capillary zone electrophoresis  ........................................................... 37 

Figure 5. Scheme of flow injection analysis  .................................................... 39 

Figure 6. Diagram of the analysis method of non-nutritive sweeteners  

in food matrices    ............................................................................. 67 

ANALYTICAL METHODS TO DETERMINE NON-NUTRITIVE SWEETENERS IN FOODS: A SYSTEMATIC
REVIEW
VIKI OKTAVIRINA, Dr. Widiastuti Setyaingsih, S.T.P., M.Sc.; Prof. Dr. Miguel Palma Lovillo
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


