
 
 

iii 
 

LIST OF CONTENTS 

APPROVAL PAGE ................................................................................................. ii 
STATEMENT PAGE .............................................................................................. iii 
FOREWORD ......................................................................................................... iv 
LIST OF CONTENTS ........................................................................................... iii 
TABLE CONTENT ................................................................................................. 5 
FIGURE CONTENT ............................................................................................... 6 
INTISARI...………………………………………………………………………..7 
ABSTRACT ............................................................................................................ 8 
CHAPTER I. INTRODUCTION ............................................................................ 9 

1.1 Research Background ............................................................................. 9 
1.2 Problem Statements ............................................................................... 11 
1.3 Objectives .............................................................................................. 11 
1.4 Benefits ................................................................................................. 12 

CHAPTER II. LITERATURE REVIEW .............................................................. 13 
2.1 Kefir ...................................................................................................... 13 
2.2 Processing of kefir ................................................................................ 14 
2.3 Kefir grains ........................................................................................... 15 
2.4 Goat milk .............................................................................................. 17 
2.5 Probiotic ................................................................................................ 18 
2.6 Lactiplantibacillus plantarum subsp plantarum Dad-13 ...................... 19 
2.7 Anti-allergic effect on RBL-H23 .......................................................... 20 
2.8 Hypothesis ............................................................................................ 23 

CHAPTER III. RESEARCH METHODS ............................................................ 24 
3.1 Materials and Instruments .................................................................... 24 

3.1.1 Instruments ................................................................................................ 24 
3.1.2 Sample materials ....................................................................................... 24 
3.1.3 Reagents .................................................................................................... 24 

3.2 Time and place of the research ............................................................. 25 
3.3 Sample preparation ............................................................................... 25 
3.4 Research procedure ............................................................................... 28 
3.5 Viable cell of Lactobacillus plantarum ................................................ 29 
3.6 Anti-allergy properties test ................................................................... 30 

3.6.1. Cells and cell culture of RBL-2H3 cells ..................................... 30 

Anti-Allergic Effect of Kefir from Goat Milk Lactiplantibacillus plantarum subsp plantarum Dad-13:
In Vitro Evaluation
Firarosa Asida, Yunika Mayangsari S.Si., M.Biotech., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

iv 
 

3.6.2. β-hexosaminidase release assay .................................................. 30 
3.6.3. Measurement of cell viability on RBL-2H3 cells ....................... 31 

3.6.4. Measurement of intracellular calcium ion concentration ([Ca2+]i)
 31 
3.6.5. Immunofluorescent staining ........................................................ 32 
3.6.6. Immunoblot analysis ................................................................... 32 

3.7 Experimental design ............................................................................. 33 
3.8 Statistical analysis ................................................................................. 33 

CHAPTER IV. RESULT AND DISCUSSION ..................................................... 34 
4.1 Effect fermentation process of probiotic goat kefir (GK13) ..................... 34 
4.2 Effect of probiotic goat kefir (GK13) on degranulation of RBL-2H3 cells
 36 
4.3 Effect of probiotic goat kefir (GK13) on the ([Ca2+]i) in RBL-2H3 cells . 40 
4.4 Effect of probiotic goat kefir (GK13) on microtubule formation ............. 42 
4.5 Effect of probiotic goat kefir (GK13) on the intracellular signaling 
pathways involved in degranulation ...................................................................... 44 
4.6 Characteristic of active substances of probiotic goat kefir (GK13) .......... 48 
REFERENCE ........................................................................................................ 53 
 
 
 
  

Anti-Allergic Effect of Kefir from Goat Milk Lactiplantibacillus plantarum subsp plantarum Dad-13:
In Vitro Evaluation
Firarosa Asida, Yunika Mayangsari S.Si., M.Biotech., Ph.D
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


