Antioxidant and Anti-inflammatory Effect of Black Garlic Aqueous Extract on LPS induced Vero cell
Amna Mohamed Abdulhafith Marie, Dr.biol.hom. Nastiti Wijayanti, M.Si

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENT
Page
COVER ...ttt ettt et e st e et e s teesateesabeeesteesnseesneeesnseean 1
VERIVECATION ... ..ottt ettt ettt ettt e ate st esateesateesnteesneeesanee s 11
PLAGARISM STATEMENT .....ooiiiiiii ettt il
ACKNOWLEDGMENTS ..ottt et tve e e re e eevaeenree s v
LIST OF FIGURES ...ttt ettt et e etae e e e s teeenevaesnree s X
LIST OF TABELS ...ttt ettt e tae e estaeesaveesstaeessvaesnree s xi
LIST OF APPENDICES .......oiiiiioiieete ettt ettt etve e siveeeraeeevaesnree s xii
LIST OF ABBREVIATION ......ooiiiiiiiiii ettt ettt ete e e eeveeseveeesnaeeevaesnnee s xiil
ABSTRACT ...ttt ettt ettt e e tb e e ssteeesbaeesssaesssaeenssaesnseeas Xiv
CHAPTER L. INRODUCTION .....coiiiiiiiiiieeiieeciee ettt e eree e sveeeseveesreeesevaesnvee s 1
A, Back@round .........cccoecciiiiiiiiiiieee e e 1
B. Research Problems...........ccoocvveiieiieciieieiecieceee et 5
C. ReSearch ODJECtIVES......ecviiiieiieeiiieeire e ereesiee st sereereeere e v e steesrneeaneens 5
D. Research Benefits ........ccccceeveiveciiiiiieiieieiececie e 6
E. ReSEarch SCOPES ....ccovieeiiiiieiiieiieeie ettt 6
CHAPTER II. LITERATURE REVIEW ..ottt 7
A, Black GarliC .......ooouieiiieiieiieieee e 7
B. Comparison between fresh garlic and Black garlic .................... 8
C. Compounds of black garlic.........ccceevviieiiiiiiieieeeeeeee 10
D. AntioXidant ..........ccceeeiieiiiiieeiiee e 12
E. Lipopolysaccharide (LPS) .....ccccooviieeiiiieiieeieeeeeeee e 15
F. Inflammation..........ccoocueeiiieniieiiieieeeeee e 15
1. Nitric OXide (NO) ..ooooiiieeiiieeiee et 15
2. Inducible Nitric Oxide Synthase (iINOS).........ccccoevverriennns 17
3. Tumor necrosis factor alpha (TNF-0).......cccceevieriiienirennnnnne. 18
4. Cyclooxygenase-2 (COX-2) ...cccoevirrrienireniienieeieenieeveenenns 19
5. Nuclear Factor kB (NF-KDb).......ccocevoiiiiviiieiieiieeieeeee 20
6. Reactive OXygen SPECIES......c.uveruirerireeriieeieeerreeeireeeeeeens 20
G. Vero Cell....uuiiiiiiiiie e 21
H. Cell CUtUIE......eeieiiieiiie et e 23
CHAPTER III. BASIC THEORY AND HYOPTHESIS ......ccooviiiiiiiieeee 25
A. BasiC theOTY ..ooouiieeiieceeeeee e 25

vii



Antioxidant and Anti-inflammatory Effect of Black Garlic Aqueous Extract on LPS induced Vero cell
Amna Mohamed Abdulhafith Marie, Dr.biol.hom. Nastiti Wijayanti, M.Si

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

B. HYPOthESIS ..oouviiiiieiieciieiieeee e 27
CHAPTER IV. RESEARCH METHODOLOGY ....cccceeoviieiieiieeiieiieeieeieens 28
A. Research Time and Place..........cccoooieiiiiiiniiniiieeeee 28
B. Materials .....cocooiiiiiie e 28
G TOOIS e 29
D. Research desi@n ......c.coecvieriiieiieiiiciiecieeeee e 29
E. Research Procedure..........cocueverieriiniiienieniciieicieeeeeseee 30
1. Black garlic extraction..........cccceeveveeiieniieniienieeiieeie e 30
2. HPLC . 31
3. Cell CUtUIE ..o 31
a. Thawing Frozen Vero Cells.........ccccccovveviiieniieeieenee. 31
b. Vero Cell Culture ........cccceeviiiiiiiiiiiieeeeeeeeee 31
C. Vero cell harvest.........ooevierienieniinieicciececeeee 31
d. Vero Cell Subculture ..........cceverierieniniinienieieneeees 32
4. Antioxidant ACtiVIty ASSAYS.....ceeveereveerieerieeiieeieerieeenaeenns 32
a. DPPH Acavenging Activity ASSay.......ccccovveeverueneennens 32
b. Hydrogen Peroxide Scavenging Assay (HPSA)............ 32
5. Cell CytotOXICItY ASSAY..cvviercrreerrieerireerreeereveeesreeeeveeeenes 33
6. Treatment of Lipopolysaccharide induced Vero Cells........ 34
7. Nitric oxide measurement (NO) ........ccceevevveeriieerieeesneeennee. 34
a. Preparation of NO standards............cccceeviveerreeenreennnen. 34
b. Nitric oxide measurement............ccceeeveerieerieenieenneennens 35

8. Reverse Transcription Polymerase Chain Reaction
(RT=PCR) it 35
a. RNA ISOation......ccceeviieiiiiiiiiieiieeecceceee e 36
b. CDNA SyNthesis .....ccceevvieriiieeiiiecee e 36
c. Taq DNA Polymeration..........cccceecveeeiveencieeenieeeree e 37
d. Agarose Gel Electrophoresis ........cccceeveeecieeenieeenveeennee. 38
9. Western blot analysis........ccccecvueeeeieeeiiiecieeeiie e 39
F. Data ANalySiS.....ccccvecieriienieiiiniieieeieeseeseesee e eteeeesseessseenseenseenseas 39
1. Data Analysis of DPPH .........cccocooiiiiiiiee e, 39
2. Data Analysis of H202 ........ccceeeiiiieiiieeeeceeee e 39
3. Data Analysis of WST-1 assay.......cccccceevvveeriieenieeeieeennen. 40
4. Data Analysis of Nitric oxide measurement........................ 40
5. Data Analysis of RT-PCR ........ccccoeoiiiiiiiiiiiciieieeeee 40
CHAPTER V. RESULT AND DISSCUTION .....cccceeoiieiiieiieiieeie e 41
A. Extraction of Black garlic Single clove ........cccccoevevvieeiieecieennen. 42
B. Determination of S-allyl cysteine by (HPLC) ........ccccceeuvenneee. 45
C. Antioxidant of Black Garlic EXtracts.........c.ccceceeniiiiiinnenniennne. 47

viii



Antioxidant and Anti-inflammatory Effect of Black Garlic Aqueous Extract on LPS induced Vero cell
Amna Mohamed Abdulhafith Marie, Dr.biol.hom. Nastiti Wijayanti, M.Si

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

1. DPPH Radical Scavenging AcCtivity........cccceeveerverieenueennee. 47
2. HPSA Scavenging ACtVItY ......ccccceeviervieeriienieeniiesieeieenne 50
D. Cytotoxicity assay of Black Garlic in Vero Cell ...........ccc.c........ 52
E. Effect of BGAE the expression of NO, TNF-a, iNOS

ANA COX 2 ottt e seeens 54
1. Inhibitory effect of BGAE on NO production..................... 55
2. Inhibitory effect of BGAE on the expression of TNF-q...... 58

3. Inhibitory effect of the garlic extracts on the expression
Of INOS and COX 2 ..cuiiiiiiiiieiieieeeeeee e 62
F. Western DIotting.........c.ceevieriiiiiiinieeiieieeicete e 70
1. Detection of iNOS protein on LPS induced Vero cell......... 71
2. Detection of COX-2 protein on LPS induced Vero cell...... 73
CHAPTER IV. CONCLUSION AND SUGGESTION........cccecctviinieieeieienne 75
CONCLUSION ..ottt sttt ettt ettt st sb et s sbe e 75
SUMMARY .ottt ettt ae st naeente s e e nseenseenean 76
REFERENCES ... .ottt s 81
APPENDIX ...ttt ettt sttt 93

1ix



