
 

 
 

vi 

ACKNOWLEDGEMENTS 
 
 

Gratitude and praise to God for His help and blessing and due to His grace that 

this thesis report entitled “UTILIZATION OF MANGOSTEEN (GARCINIA 

MANGOSTANA L.) PROCESSED PERICARP TO IMPROVE ANTIOXIDANT 

CHARACTERISTIC OF LOW-FAT YOGURT” could come to completion. This 

thesis report written as one of fulfillment of the academic requirement to obtained 

degree of Sarjana Teknologi Pertanian Starta Satu in Food Technology Study 

Program, Faculty of Science and Technology of Universitas Pelita Harapan, 

Tangerang, Banten.  

This thesis report will not come to completion without the support, prayers and 

guidance from many parties. The author would like to give gratitude and 

appreciation to:  

1.   Mr. Eric Jobiliong, Ph.D. as the Dean of Faculty of Science and Technology.  

2.   Mrs. Sunie Rahardja, M.S.CE. as acting Vice Dean Faculty of Science and 

Technology. 

3.   Mr. Laurence, S.T., M.T., as Director of Faculty of Science and Technology. 

4.   Ir. W. Donald R. Pokatong, M.Sc., Ph.D as the Head of Food Technology 

Department and as the thesis supervisor, for providing time and genuine 

guidance as well as useful advice during the thesis report process and 

completion. 

5.   Dr. Tagor M. Siregar, M.Si. as thesis examiner and Head of Chemsitry 

laboratory and Lucia C. Soedirga, M.Sc., as thesis examiner who gave advice 

for thesis revision. 

6.   Natania, M.Eng, Head of Food Processing Laboratory, and Dr. A. Parhusip as 

the Head of Microbiology Laboratory for the helpful insight during the thesis 

period. 

7.   Virly S.TP., and Mateus Andra S.TP., as the lecturer assistant for the patience, 

help and guidance during the research in the laboratory.  

8.   Mr. Adzie, Mr. Darius, and Mr. Adi, Mr. Yosafat, Mr. Adi as laboratory 

assistance for the friendly guidance and help during the research. 



 

 
 

vii 

9.   All lecturers and staff of UPH Food Technology Department. 

10.   Beloved parents, sister, brother and the rest of the family for providing endless 

care, prayers, support and undeniable comfort during the period of thesis 

research. 

11.   Karina Indriani, Novini Gunario, Kenny Wijaya, Kezia Luna L., Sicilia 

Chandra, Angga E. S., as thesis partners in one batch who always accompanied, 

supported, helped and gave comfort during the laboratory and thesis to be 

completed.  

12.   All friend and colleagues for support, comfort, support and help during the 

internship program. 

13.   All members of class C, Food Technology 2013 who also conducted the 

experiment, for the experiences, help and discussions shared. 

This report is far from perfection, any critics and suggestion are highly 

appreciated and and accepted for improvement for the author. Lastly, the author 

hopes that this report can be source of help and beneficial for the readers. Thank 

you.  

 

 

Tangerang, February 2018 

 

 

 

Author 

 



 

 
 

ix 

TABLE OF CONTENTS 

page 
COVER  
STATEMENT OF THESIS AUTHENTICITY 
APPROVAL BY THESIS SUPERVISOR 
APPROVAL BY THESIS EXAMINATION COMITEE 
ABSTRACT ............................................................................................................. v 
ACKNOWLEDGEMENTS ................................................................................... vi 
TABLE OF CONTENTS .................................................................................... viiii 
LIST OF FIGURES .............................................................................................. xii 
LIST OF TABLES ............................................................................................. xiiiii 
LIST OF APPENDICES ....................................................................................... xii 

 
CHAPTER I INTRODUCTION 

1.1 Background ................................................................................... 1 
1.2 Research Problem ......................................................................... 3 
1.3 Objectives ..................................................................................... 4 

 
CHAPTER II LITERATURE REVIEW 

2.1 Mangosteen ................................................................................... 5 
2.2 Yogurt ........................................................................................... 7 
2.3 Antioxidant ................................................................................... 9 
2.4 Starter Culture ............................................................................. 12 

 
CHAPTER III RESEARCH METHODOLGY 

3.1 Materials and Equipment ............................................................ 14 
3.2 Research Methodology ............................................................... 15 

 Culture stock Preperation ..................................... 15 
 Working Culture Preparation ............................... 16 

3.3 Experimental Design and Statistical Analysis ............................ 21 

3.4 Methods of Analysis ................................................................... 24 



 

 
 

x 

 Moisture Content ................................................. 27 
 Protein Content Analysis ..................................... 28 
 Ash Content Analysis .......................................... 29 
 Carbohydrate Content Analysis ........................... 29 

3.4.9.5 Fat Content Analysis……………………………29 
 

CHAPTER IV RESULTS AND DISCUSSION 
4.1 Taxonomical Verification of Mangosteen Fruit ......................... 31 
4.2 Lactic Acid Bacteria Identification ............................................. 31 
4.3 Antioxidant Characteristics of Blanched Mangosteen  
 Pericarp ........................................................................................... 32 

4.4 Moisture Content and Antioxidant Characterstics of Mangosteen 
Pericarp Extract ......................................................................... 37 

4.5 Characteristics of Low-fat Yogurt Added with Mangosteen 
Pericarp Juice or Extract ............................................................ 39 

 Total Phenolic Content ......................................... 42 
 Total Flavonoid Content ...................................... 43 
 Antioxidant Activity ............................................ 44 

 Scoring Test ......................................................... 45 
 Hedonic Test ........................................................ 46 

 Proximate Analysis .............................................. 48 
 

CHAPTER V CONCLUSIONS AND SUGGESTIONS 
5.1 Conclusions ................................................................................ 50 
5.2 Suggestions ................................................................................. 51 

 
BIBLIOGRAPHY .................................................................................................. 52



 

 
 

xi 

 
 
APPENDICES ....................................................................................................... 54 

 



 

 
 

xii 

 
LIST OF FIGURES 

page 

Figure 2.1 Mangosteen fruit…… ............................................................................. 6	  
Figure 2.2 Yogurt production….. ............................................................................ 9	  
Figure 2.3 Mechanism of chain breaking antioxidant ........................................... 10	  
Figure 2.4 Hydroxybenzoic acids and Cinamic Acid ............................................ 11	  
Figure 2.5 Flavonoids structure… ......................................................................... 12	  
Figure 3.1 Flowchart of culture stock preparation ................................................. 15	  
Figure 3.2 Flowchart of working culture preparation ............................................ 16	  
Figure 3.3 Mangosteen pericarp juice preparation ................................................ 17	  
Figure 3.4 Mangosteen pericarp extract preparation ............................................. 19	  
Figure 3.5 Preparation of yogurt starter (a) and yogurt with addition of 

mangosteen pericarp .............................................................................. 20	  
Figure 4.1 Lactic acid bacteria identification (a) Streptococcus thermophilus  
  from experiment (b) Streptococcus thermophilus ................................ 31	  
Figure 4.2 Lactic acid bacteria identification (a) Lactobacillus bulgaricus  
 from experiment (b) Lactobacillus bulgaricus ...................................... 32	  
Figure 4.3 Effect of blanching methods and time of mangosteen pericarp on 

phenolic content .................................................................................... 33	  
Figure 4.4 Effect of blanching methods and time of mangosteen pericarp on 

flavonoid content ................................................................................... 35	  
Figure 4.5 Effect of blanching methods and time of mangosteen pericarp on 

antioxidant activity ................................................................................ 36 
Figure 4.6 pH of Mangosteen Pericarp Low-fat Yogurt ........................................ 40	  
Figure 4.7 TTA of Mangosteen Pericarp Low-fat Yogurt ..................................... 42	  
Figure 4.8 Effect of ratio of low-fat milk : processed mangosteen pericarp  
 towards total phenolic content ............................................................... 43	  
Figure 4.9 Effect of ratio of low-fat milk : processed mangosteen pericarp  
 towards total flavonoid content ............................................................. 44	  
Figure 4.10 Effect of ratio of low-fat milk : processed mangosteen pericarp  
   on antioxidant activity ......................................................................... 45 



 

 
 

xiii 

LIST OF TABLES 

page 

Table 3.1 Ingredients of low-fat yogurt added with mangosteen pericarp ............ 21	  
Table 3.2 Experimental design of preliminary stage ............................................. 22	  
Table 3.3 Experimental design main research stage II .......................................... 23	  
Table 3.4 Range of Hedonic Test .......................................................................... 27	  
Table 3.5 Parameters of Scoring Test .................................................................... 27	  
Table 4.1 Total Microorganism in low-fat yogurt ................................................. 39 
Table 4.2 Scoring test result of low-fat yogurt with and without addition of  

mangosteen pericarp...…………………………………………………47 
Table 4.3 Scoring test result of low-fat yogurt with and without addition of  

mangosteen pericarp……………………………………………..……48 
Table 4.4 Data of proximate analysis of low-fat yogurt………………….…...…49  
 

 

 

 

 

 

 

 

 

 



 xiv 

LIST OF APPENDICES 

page 
 
Appendix A 

Verification of Mangosteen Taxonomy ..................................................... A-1	  
Appendix B 

Growth Curve Calculation. ......................................................................... B-1	  
Appendix C 

Moisture Content of Mangosteen Pericarp Juice ........................................ C-1	  
Appendix D 

D.1 Standard Curve of Gallic Acid ........................................................... D-1 
D.2 Total Phenolic Content of Unblanched Mangosteen  
 Pericarp Juice ..................................................................................... D-2 
D.3 Total Phenolic Content of Steam and Water Blanched  

Mangosteen Pericarp Juice………… ....................................... ……..D-3 
D.4 Statistical Analysis of Total Phenolic Content of Mangosteen  

Pericarp Juice ……………………………………………………….D-4 
Appendix E  

E.1 Standard Curve of Quercetin ................................................................ E-1 
E.2 Total Flavonoid Content of Unblanched Mangosteen  
 Pericarp Juice ...................................................................................... E-2 
E.3 Total Flavonoid Content of Water and Steam Blanched  
 Mangosteen Pericarp Juice…………………… .................................. E-3 
E.4 Statistical Analysis of Total Flavonoid Content of  
 Mangosteen Pericarp Juice…………….. ........................................... .E-5 

Appendix F 
F.1 Antioxidant Activity of Unblanched Mangosteen Pericarp Juice ........ F-1 
F.3 Antioxidant Activity of 4 min Steam Blanched  

Mangosteen Pericarp Juice .................................................................. F-3 
F.4 Antioxidant Activity of 4 min Water Blanched  

Mangosteen Pericarp Juice .................................................................. F-4 
F.5 Antioxidant Activity of 6 min Steam Blanched 

Mangosteen Pericarp Juice .................................................................. F-5 
F.6 Antioxidant Activity of 6 min Water Blanched  

Mangosteen Pericarp Juice .................................................................. F-6 
F.7 Antioxidant Activity of 8 min Steam Blanched  

Mangosteen Pericarp Juice .................................................................. F-7 
F.8 Antioxidant Activity of 8 min Water Blanched  

Mangosteen Pericarp Juice .................................................................. F-8 
F.9 Statistical Analysis of Antioxidant Activity of Mangosteen  

Pericarp Juice. ............................................................................... F-10 
Appendix G 

Mangosteen Pericarp Extract Moisture Content ........................................ G-1	  
Appendix H 

Total Phenolic Content of Mangosteen Pericarp Extract .......................... H-1



 xv 

 
Appendix I 

Total Flavonoid Content of Mangosteen Pericarp Extract .......................... I-1 
Appendix J 

Antioxidant Activity of Mangosteen Pericarp Extract ................................ J-1 
Appendix K 

 Moisture Content of Low-fat Yogurt ................................................... …K-1	  
Appendix L 

L.1 Total Phenolic Content of Mangosteen Pericarp Low-fat Yogurt 
Control………………………………… ...................................... …...L-1 

L.2 Total Phenolic Content of Mangosteen Pericarp Yogurt Juice  
 and Extract…………. .......................................................................... L-2 
L.3 Statistical Analysis of Total Phenolic Content of Mangosteen  
       Pericarp Low-fat Yogurt ...................................................................... L-3 

Appendix M 
M.1 Total Flavonoid Content of Mangosteen Pericarp Low-fat Yogurt 

Control……………………………………………………… ..... …...M-1 
M.2 Total Flavonoid Content of Mangosteen Pericarp Low-fat Yogurt  
 Juice and Extract ................................................................................ M-2 
M.3 Statistical Analysis of Total Flavonoid Content of Mangosteen  
 Pericarp Juice and Extract Low-fat Yogurt ........................................ M-3 

Appendix N 
N.1 Antioxidant Activity of Low-fat Yogurt Ratio with 85:0 ratio .......... N-1 
N.3 Antioxidant Activity of Low-fat Yogurt with Juice with 80:5 ratio ... N-3 
N.4 Antioxidant Activity of Low-fat Yogurt with Juice with 75:10  
 ratio ..................................................................................................... N-4 
N.5 Antioxidant Activity of Low-fat Yogurt with Juice with 70:15  
 ratio ..................................................................................................... N-5 
N.6 Antioxidant Activity of Low-fat Yogurt with Extract with 80:5  
 ratio ..................................................................................................... N-6 
N.7 Antioxidant Activity of Low-fat Yogurt with Extract with 75:10  
 ratio ..................................................................................................... N-7 
N.8 Antioxidant Activity of Low-fat Yogurt with Extract with 70:15  
 ratio ..................................................................................................... N-8 
N.9 Statistical Analysis of Antioxidant Activity of Low-fat Yogurt .......  N-9 

Appendix O 
Example of Organoleptic Questionnaire ................................................... O-1	  

Appendix P 
P.1 Raw data of Scoring Test…………………… ..................................... P-1 
P.2 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of color .........................  P-14 
P.3 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of aroma .......................  P-15 
P.4 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of taste ..........................  P-16 
P.5 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of viscosity ...................  P-17 
P.6 Statistical analysis of different ratio low-fat yogurt with added  



 

xvi 
 

mangosteen pericarp juice and extract in terms of texture ......................  P-18 
Appendix Q 

Example of Hedonic Questionnaire ........................................................... Q-1	  
Appendix R 

R.1 Raw data of Hedonic Test…………………... ..................... …………R-1 
R.2 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of color .........................  R-14 
R.3 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of aroma .......................  R-15 
R.4 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of taste ..........................  R-16 
R.5 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of viscosity ...................  R-17 
R.6 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of texture ......................  R-18 
R.7 Statistical analysis of different ratio low-fat yogurt with added  
mangosteen pericarp juice and extract in terms of overall ......................  R-19 

Appendix S.  
Statistical Analysis of pH value ................................................................. S-1 
Statistical Analysis of TTA value ............................................................... S-2 

Appendix T.  
Results of Proximate Analysis……………. .............................................. T-1	  




