
v

TABLE OF CONTENTS

TITLE PAGE................................................................................................ i

VERIFICATION PAGE............................................................................... ii

STATEMENT............................................................................................... iii

DEDICATION.............................................................................................. iv

TABLE OF CONTENT................................................................................ v

TABLE OF FIGURES.................................................................................. vii

TABLE LIST................................................................................................ viii

APPENDIX LIST......................................................................................... ix

LIST OF ABREVIATIONS......................................................................... x

ABSTRACT.................................................................................................. xi

INTISARI..................................................................................................... xii

CHAPTER I

INTRODUCTION........................................................................................ 1

1.1 Background ........................................................................................... 1

1.2 Authenticity of Research........................................................................ 4

1.3 Benefit of Research................................................................................ 5

1.4 Objective................................................................................................ 6

CHAPTER II

LITERATURE REVIEW............................................................................. 7

2.1 Literature Review................................................................................... 7

2.2 Theoretical Foundations......................................................................... 23

2.3 Hypothesis.............................................................................................. 24

CHAPTER III

RESEARCH METHODS............................................................................. 25

3.1 Laboratory Research Methods............................................................... 25

3.2 Sampling Method................................................................................... 25

3.3 Variables Used....................................................................................... 25

3.4 Research Tools and Materials................................................................ 26

3.5 Data Analysis Method............................................................................ 26

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



vi

3.6 Research Schedule................................................................................. 27

CHAPTER IV

RESULTS AND DISCUSSION................................................................... 32

4.1 Results.................................................................................................... 32

4.2 Discussion.............................................................................................. 50

CHAPTER V

CONCLUSION............................................................................................. 63

5.1 Conclusion............................................................................................. 63

5.2 Suggest................................................................................................... 63

BIBLIOGRAPHY......................................................................................... 65

APPENDIX................................................................................................... 75

SUMMARY.................................................................................................. 101

RINGKASAN............................................................................................... 122

ACKNOWLEDGEMENT............................................................................ 144

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



vii

TABLE OF FIGURES

Figure 1. Prescotella equi............................................................................ 7

Figure 2. Janibacter hoylei.......................................................................... 9

Figure 3. Phylogenetic tree of Pseudomonas aestusnigri............................ 10

Figure 4.Waste production of palm oil....................................................... 12

Figure 5. Structure of arginine..................................................................... 15

Figure 6. Structure of glutamine.................................................................. 16

Figure 7. Structure of surfactant.................................................................. 17

Figure 8. General enzymatic reaction of lipase............................................ 20

Figure 9. Different types of synthesis reactions catalyzed by lipases.......... 21

Figure 10. CFU/mL...................................................................................... 32

Figure 11. Lipase production....................................................................... 41

Figure 12. Correlation between IE24 and lipase production......................... 44

Figure 13. PAG spectrum............................................................................. 48

Figure 14.MkAG spectrum......................................................................... 49

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



viii

TABLE LIST

Table 1. Biosurfactant classes and manufacturers....................................... 19

Table 2.Medium combination..................................................................... 28

Table 3. Number of treatments..................................................................... 28

Table 4. Research timeline........................................................................... 31

Table 5. μ value............................................................................................ 34

Table 6. Drop collapse assay result.............................................................. 36

Table 7. Emulsification index result............................................................ 38

Table 8. Surface tension result..................................................................... 40

Table 9. Dry biosurfactant extract................................................................ 40

Table 10. ANOVA....................................................................................... 43

Table 11. Correlation value.......................................................................... 45

Table 12. Coefficients regression................................................................. 46

Table 13. Coefficients determination........................................................... 47

Table 14. Biosurfactant functional groups................................................... 60

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



ix

APPENDIX LIST

Appendix 1. Drop collapse assay documentation............................................... 75

Appendix 2. Emulsification assay documentation.............................................. 76

Appendix 3. Surface tension assay documentation............................................. 77

Appendix 4. Biosurfactant extraction documentation......................................... 78

Appendix 5. Bacterial culture............................................................................. 79

Appendix 6. Raw data growth curve................................................................... 81

Appendix 7. Raw data drop collapse assay......................................................... 85

Appendix 8. Raw data genomic DNA................................................................ 86

Appendix 9. Raw data lipase production............................................................ 87

Appendix 10. Raw data correlation..................................................................... 89

Appendix 11. Raw data ANOVA....................................................................... 90

Appendix 12. Lipase activity.............................................................................. 91

Appendix 13. ONR7a media ingredients............................................................ 98

Appendix 14. Log phase graph........................................................................... 99

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



x

LIST OF ABREVIATIONS

Arg : Arginine

BOD : Biochemical Oxygen Demand

CO : Coconut Oil

Glu : Glutamine

MkA : Coconut oil and Arginine

MkAG : Coconut oil, Arginine, and Glutamine

MkG : Coconut Oil and Glutamine

PA : POME and Arginine

PAG : POME, Arginine, Glutamine

PG : POME and Glutamine

p-NPP : para-nitrophenyl palmitate

POME : Palm Oil Mill Effluent

RL : Rhamnolipid

SL : Sophorolipid

Surfactant : Surface active agents

ZnO : Zinc oxide

COCONUT OIL OR POME AS CARBON SOURCES, AND ARGININE OR GLUTAMINE AS NITROGEN
SOURCES, FOR THE
PRODUCTION OF BIOSURFACTANTS AND LIPASES BY BACTERIAL ISOLATES
Fany Aljihad, Prof. Ir. Irfan Dwidya Prijambada, M.Eng., Ph.D.; Dr.rer.nat. Yustian Rovi Alfiansah, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


