


iii



iv



v

ACKNOWLEDGEMENTS

First and foremost, praises and thanks to Allah SWT the Almighty, 
for His showers of blessings throughout my research work to complete 
the research and thesis successfully. I would like to express my deepest 
sense of gratitude to my supervisor Surya Amal, S.Si, M.Kes, Apt. and 
Muhammad Nur Kholis, M.Si for the continuous support of my S.Farm 
study and research, for their patience, motivation, enthusiasm, and immense 
knowledge. Their guidance helped me in all the time of research and writing 
of this undergraduate thesis. I could not have imagined having a better 
advisor and mentor for my S.Farm study. My very sincere gratitude to Drs. 
Lukman Atmaja, M.Si, PhD and Niken Trisnaningrum, S.P, M.Si for the 
support and help in finishing the research, so I came to know about so many 
new things to make this undergraduate thesis possible.

Thanks to the Head Master of Darussalam Gontor Islamic Boarding 
School, Dr. K.H. Abdullah Syukri Zarkasy, M.A, K.H. Hasan Abdullah 
Sahal, K.H. Syamsul Hadi Abdan and for the Rector and Vice Rectors of 
University of Darussalam Gontor Prof. Dr. Amal Fathullah Zarkasyi, M.A, 
Hamid Fahmy Zarkasyi, M.A.Ed, M.Phil, Dr. Setiyawan Bin Lahuri, Dr. 
H. Dihyatun Masqon, M.A, The Dean and Lectures of Science and Health 
Faculty for their great performance in this beloved Darussalam. 

Completing this work would have been all the more difficult were 
it not for the support and friendship provided by the other members of the 
first generation of Pharmacy and Nutrition Department and all student of 
The University of Darussalam Gontor for Girl. Finally, but no means least, 
thanks go to dad, mom, Ledy, Levy and Lexa for the unbelievable support. 
They are the most important people in my world and I dedicate this thesis 
to them. For all the people who have supported me to complete the research 
work directly or indirectly, may the Allah SWT richly bless all of you.



vi

iv 
  

ACKNOWLEDGEMENTS 

First and foremost, praises and thanks to Allah SWT the Almighty, for His 

showers of blessings throughout my research work to complete the research and 

thesis successfully. I would like to express my deepest sense of gratitude to my 

supervisor Surya Amal, S.Si, M.Kes, Apt. and Muhammad Nur Kholis, M.Si for 

the continuous support of my S.Farm study and research, for their patience, 

motivation, enthusiasm, and immense knowledge. Their guidance helped me in all 

the time of research and writing of this undergraduate thesis. I could not have 

imagined having a better advisor and mentor for my S.Farm study. My very 

sincere gratitude to Drs. Lukman Atmaja, M.Si, PhD and Niken Trisnaningrum, 

S.P, M.Si for the support and help in finishing the research, so I came to know 

about so many new things to make this undergraduate thesis possible. 

Thanks to the Head Master of Darussalam Gontor Islamic Boarding 

School, Dr. K.H. Abdullah Syukri Zarkasy, M.A, K.H. Hasan Abdullah Sahal, 

K.H. Syamsul Hadi Abdan and for the Rector and Vice Rectors of University of 

Darussalam Gontor Prof. Dr. Amal Fathullah Zarkasyi, M.A, Hamid Fahmy 

Zarkasyi, M.A.Ed, M.Phil, Dr. Setiyawan Bin Lahuri, Dr. H. Dihyatun Masqon, 

M.A, The Dean and Lectures of Science and Health Faculty for their great 

performance in this beloved Darussalam.  

Completing this work would have been all the more difficult were it not 

for the support and friendship provided by the other members of the first 

generation of Pharmacy and Nutrition Department and all student of The 

University of Darussalam Gontor for Girl. Finally, but no means least, thanks go 

to dad, mom, Ledy, Levy and Lexa for the unbelievable support. They are the 

most important people in my world and I dedicate this thesis to them. For all the 

people who have supported me to complete the research work directly or 

indirectly, may the Allah SWT richly bless all of you. 

Ngawi, May        1st  , 2018  
            Sya’ban 15th ,1439  
Sincerely Yours, 
 
 
 
Leda Azzadinnas Haque 



ix

CONTENS

TITTLE ..............................................................................................  i
UNDERGRADUATE THESIS ........................................................  ii
DECLARATION ...............................................................................  iii
ACKNOWLEDGEMENTS .............................................................  v
SUMMARY .......................................................................................  ix
CONTENTS.......................................................................................  vi
TABLE OF FIGURE ........................................................................  xii
TABLE OF CONTENT ....................................................................  xiii
TABLE OF APPENDIX ...................................................................  xiv

CHAPTER I INTRODUCTION .....................................................  1
1.1. Background of Research .............................................................  1
1.2.  Formulation of the Research Problem ........................................  4
1.3. Objectives of Research ................................................................  4
1.4.  Benefits of Research ...................................................................  5

CHAPTER II LITERATURE REVIEW ........................................  7
2.1. Previous Research .......................................................................  7
2.2. Theoretical Background ..............................................................  8

2.2.1. Short Mackerel ..................................................................  8
2.2.2. Halal in Food and Pharmaceutical Product  ......................  11
2.2.3. Gelatin ...............................................................................  16
2.2.4. Chloric Acid (HCl) ............................................................  20
2.2.5. Phosphoric Acid (H3PO4) ..................................................  20
2.2.6. Acetic Acid (CH3COOH) ..................................................  20
2.2.7. FTIR (Fourier Transform Infrared) Analysis of gelatin ....  21
2.2.8. Viscosity Analysis of gelatin .............................................  22
2.2.9. Gel Strength Analysis of Gelatin .......................................  24



x

2.2.10.  Conceptual Framework ..................................................  26

CHAPTER III RESEARCH METHODS .......................................  27
3.1. Time and Research Location .......................................................  27
3.2. Material and Equipment Required ..............................................  27
3.3. Research Design ..........................................................................  27
3.4. Research Procedure .....................................................................  28

3.4.1. Preliminary Research  .......................................................  29
3.4.2. Gelatin Manufacture ..........................................................  29
3.4.3. Gelatin Identification .........................................................  31
3.4.4. Gelatin Characterization ....................................................  32
3.4.5. Halal Product Identification ..............................................  34

3.5. Data Analysis ...............................................................................  34

CHAPTER IV RESULT AND DISCUSSION ................................  35
4.1. The Potential of Short Mackerel (Rastrelliger brachysoma) 

Bone as One of the Alternative Sources to Produce 
Halal Gelatin ................................................................................  35
4.1.1. The Production Result of Short Mackerel 

(Rastrelliger brachysoma) Halal Gelatin ...........................  36
4.1.2. Gelatin Identification using FTIR .....................................  39
4.1.3. Halal Product Identification ..............................................  43

4.2. The Characterization of Short Mackerel 
(Rastrelliger brachysoma) Bone Gelatin ....................................  47
4.2.1. Gelatin Moisture Level Analysis .......................................  48
4.2.2. Gelatin pH Level Analysis ................................................  50
4.2.3. Gelatin Viscosity Analysis .................................................  52
4.2.4. Gelatin Gel Strength Analysis ...........................................  54



xi

CHAPTER V CONCLUSION AND SUGGESTION ....................  59
5.1. Conclusions .................................................................................  59
5.2. Suggestions ..................................................................................  59

REFERENCES ..................................................................................  61
APPENDIX ........................................................................................  69



xii

TABLE OF FIGURE

Figure 2.1. Short Mackerel Morphology    .........................................  8
Figure 2.2. Distribution Map of Short Mackerel ................................  22
Figure 2.3. Global Production of Short Mackerel  ..............................  22
Figure 2.4. Gelatin Structure  ..............................................................  16
Figure 2.5. Distribution of Gelatin Production Worldwide   ..............  18
Figure 2.6. Modes of Infrared Vibration  ............................................  22
Figure 2.7. Texture Analyzer, TA.XT .................................................  25
Figure 2.8. Conceptual Framework ....................................................  26
Figure 4.1. The Fishbone Gelatin Compared with The 

Commercial Gelatin .........................................................  36
Figure 4.2. The Yield of Short Mackerel Bone Gelatin ......................  37
Figure 4.3. Gelatin Structure  ..............................................................  40
Figure 4.4. FTIR Spectra of Short Mackerel Bone Gelatin ................  41
Figure 4.5. Mean Value of Moisture Level Data Analysis (n=3) ........  48



xiii

TABLE OF CONTENTS

Table 2.1. SNI Standard of Gelatin  ....................................................  17
Table 2.2. The Type A Gelatin Product Specification .........................  22
Table 3.1. Research Procedure Design................................................  28
Table 4.1. Gelatin Hydrolysis Reaction of Chloride Acid, 

Phosphoric Acid, and Acetic Acid  ....................................  38
Table 4.2. The Peak Wavenumber FTIR Spectra of Short 

Mackerel Bone Gelatin ......................................................  42
Table 4.3. Characterization of Short Mackerel 

(Rastrelliger brachysoma) Bone Gelatin ...........................  47



xiv

TABLE OF APPENDIX

Appendix 1. The Determination Result of Short Mackerel 
(Rastrelliger brachysoma)  .............................................  69

Appendix 2. Research Concept ...........................................................  70
Appendix 3. The Result of The Research  ..........................................  71
Appendix 4. Research Documentation ...............................................  72
Appendix 5. Halal Product Identification Step ...................................  76
Appendix 6. Halal Short Mackerel Bone Gelatin Identification .........  77
Appendix 7. Acid Solution Preparation ..............................................  78
Appendix 8. Gelatin Moisture Level Calculation ...............................  79
Appendix 9. Gelatin Viscosity Calculation  ........................................  80
Appendix 10. Data Statistic ................................................................  81
Appendix 11. Fourier Transform Infrared Spectra of Short 

Mackerel Gelatin ..........................................................  84
Appendix 13. Research Control  .........................................................   88


