The Combination of Coccinia grandis (L.) Voigt Leaf Extract and Blumea balsamifera (L.) DC. Leaf
Extract as an Antioxidant and Antidiabetic Agent: In Vitro and In Vivo Studies
| Made Wisnu Adhi Putra, Prof. Dr. apt. Subagus Wahyuono, M.Sc.; Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENT

TITTLE PAGE ... .ottt ettt [
APPROVAL PAGE ..ottt i
DEDICATION PAGE ...ttt i
DECLARATION PAGE ......cc ettt iv
PREFACE ..ottt bbbttt ne st Vv
TABLE OF CONTENT ...oiiiiietieieese ettt viii
LIST OF FIGURES ...ttt Xi
LIST OF TABLES ... oottt Xiil
LIST OF APPENDICES. .......c.oo ittt Xiv
ABBREVIATIONS ..ottt et XV
ABST RACT .. XViii
CHAPTER I. INTRODUCTION .....oiiiiiii e 1
A. Research Background ...........ccccooveiiiieiecie e 1

1. Research Problem ... 3

2. The originality of The ReSearch ...........cccocviiiiiniiiiicn s 3

3. The urgency of The ReSearch ... 8

B. ReSearch ODJECTIVE .......occooiiiiiiiiieeee e 8

1. General ODJECLIVE ....cc.ocveiicecccece e 8

2. SPECITIC ODJECLIVE ..o e 8
CHAPTER II. LITERATURE REVIEW.......ccciii e 10
A. C.grandis (L.) VOIGE ....ccooiiiiiiiiiieiee e 10

B. Blumea balsamifera (L.) DC. ... 13

C. Extract CharaCterization ...........ccooeieereiieiieie e 15

D. DiabeteS MEIIITUS .......ccoevieiieieiieiecie e 17

E. OXIAALIVE SEIESS....ccviiiiiiieiieiie ettt e e e sre e 20

F. Synergistic Effect of Extract Combination .............cccocceevveiiieiiicinenn, 23

G. TheoretiCal Basis ........ccooiiiiiieiieie e 26

H. Conceptual FrameWOrK ...........ccccoveiiiiieiieie e 28

I, HYPOTNESIS .ot 28

viii



The Combination of Coccinia grandis (L.) Voigt Leaf Extract and Blumea balsamifera (L.) DC. Leaf
Extract as an Antioxidant and Antidiabetic Agent: In Vitro and In Vivo Studies
| Made Wisnu Adhi Putra, Prof. Dr. apt. Subagus Wahyuono, M.Sc.; Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

CHAPTER Ill. RESEARCH METHODOLOGY .....cccocviiiiieiieeciee e 29
A RESLAICN DEBSION ...eotieiieiiie ettt 29
B. Place and Time of RESEArch ........cccocevviiiiiiiiiisceee e 29
C. Research Instruments and Materials............ccoovvvinininneneienc e 30

1 INSEFUMENES ..o s 30
2. MALEIIAIS ...eeeeiiiieciiee s 31
D. ReSEarch PrOCEAUIES ........cociiiiiiieieienie et 33
1. Sample Preparation and EXtraction............c.cccoevevvivevvevesiieseenens 33
2. Extract CharaCterization .........cccocovvvieiiiene i 35
3. Phosphomolybdenum ASSaY ........cccccoereririnieiisieeese e 38
4. Ferric Reducing Antioxidant Power (FRAP) Assay...........ccce..... 39
5. DPPH Radical Scavenging Activity ASSay ........ccccoccevververveseenne 40
6. ABTS" Radical Scavenging ActiVity ASSaY ........ccccervreerereerereenen. 41
7. Determination of Antioxidant Synergism..........ccccccevvnereniennninns 41
8. INVIVO ASSAY ...oooivieiiiiiecieete ettt 42
9. Measurement of Malondialdehyde and Antioxidant Enzymes
LBVEIS ettt 45
10. Histological Analysis of The Pancreas .........ccccccevevivervsieennennnns 48
11. Immunohistochemistry (IHC) Analysis ........ccccccveveiveveiieieenns 49
12, Data ANAIYSIS ....coveeiiiieiece e 49
E. Research Variable .........cccoooeiioiiiieceee e 50
1. Independent Variable...........ccoooiiiiiniiii 50
2. Dependent Variable ... 50
3. Controlled Variable..........cccooooiiiiiiie e 50
F. Operational Variable Definition ...........ccccocviiiiniiniininieiee e 50
1. Concentration Ratio of The Combination............cccccccevenircriennnnn. 50
2. ANtIoXIAdANt ACHIVILY .vooveeiiecie e 51
3. Fasting Blood Glucose Level.........cccooveiiiiiciiiiiic e, 51
4. 1SIEt DIMENSION ..ocvviiiieieeiecieeie et 51
5. INSULIN EXPreSSION......cciiiiieieieieiieesieseesiee et ste e nae e eas 51
CHAPTER IV. RESULTS AND DISCUSSION.........ccooeiiiiieiiieeiiee e 52



The Combination of Coccinia grandis (L.) Voigt Leaf Extract and Blumea balsamifera (L.) DC. Leaf
Extract as an Antioxidant and Antidiabetic Agent: In Vitro and In Vivo Studies
| Made Wisnu Adhi Putra, Prof. Dr. apt. Subagus Wahyuono, M.Sc.; Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

AL RESUIES .. 52
1. Extract CharaCterization .........ccccoceeveriieiesiiesiene e see e 52
2. Inhibition of Digestive Enzymes ACHVItY ........ccccceveviveiicieinene. 65
3. InVitro Antioxidant ACHIVILY........ccccccceveeviiieiiece e 66
4. Correlation Between TPC and TFC with Antioxidant Activity .... 73
5. Synergistic Antioxidant Effect of The Extract Combination......... 74
6. The FBG Levels and Body Weight of STZ-NA Diabetic Rats ..... 78
7. The FBG Levels and Body Weight of Diabetic Rats After
TTEALMENTS .o 80
8. The Effect of Treatments on Liver Antioxidants.............ccccoceenee. 85
9. The Effect of Treatments on Pancreas Histology ............c.cccccue.... 89
10. The Effect of Treatments on Insulin Expression of The
PANCIEAS ...ttt 90
B. DISCUSSION ...eeeiieiieiiiesieeiesee st tesee e te e ste e sreeste e sneesreeneesneenseeneens 93
1. The In Vitro Antioxidant Potential of Extract Combinations........ 93
2. The Digestive Enzymes Inhibitory Effect of the Extracts............. 97
3. The Synergistic Antioxidant Effect of Extract Combinations....... 99
4. The Digestive Enzymes Inhibitory Activity of Extract
COMDINALIONS ..ottt e 100
5. The In Vivo Antidiabetic activity of Extract Combinations .......... 102
CHAPTER V. CONCLUSION AND SUGGESTION ......cccccooiiiviiecie e 113
N ] Tod [1E] o] SR 113
B. SUQQESHION ..ottt 114
C. Research LImitation .........ccooeiiiiiiiiiie e 114
B. FULUrE RESEAICH ....ocveeiiei e 114
REFERENCES. ... .o oot 116
APPENDICES .....ooiiiiit ettt et 132
SUMMOARY ..ttt sttt s et sttt bt sesbe st e e eseeae e 218



