METABOLITE FINGERPRINTING FOR THE AUTHENTICATION OF Curcuma xanthorrhiza EXTRACT
USING 1H-NMR

SPECTROSCOPY AND CHEMOMETRICS

UNIVERSITAS THERESIA WIJAYANTI, Prof. Dr. Sugeng Riyanto, M.S., Apt. ; Prof. Dr. Abdul Rohman, M.Si., Apt.

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

COVER ..ottt bbbttt sttt ettt nenns [
TITLE PAGE ...ttt e e nae e nneeas I
APPROVAL PAGE ...ttt i
D] =1 [ 2N I [ N OSSR iv
STATEMENT ..ottt sttt renre s Vv
ACKNOWLEDGEMENTS ..ottt Vi
TABLE OF CONTENTS ...t viil
LIST OF TABLES ..ottt Xi
LIST OF FIGURES ..ottt Xii
LIST OF ATTACHMENTS ..ot Xiv
LIST OF ABBREVIATIONS ...ttt XV
INTISARI .ottt sttt et st neene s Xvi
ABSTRAGCT ..ottt sttt bt re e re et s Xvii
(O o 1 el I G SRR PRI 1
INTRODUCGTION ...ttt e e e sa e e e e nnaeeennees 1
A.  Research Background ...........cccoceiieiioiiiie i 1
B.  ReSearch ProblemS..........ccooiiiiiiiiiiieiee e 4
C.  The Originality Of STUAY ........cccooiiiiiiiiiie e 5
D.  ReSearch AdVANTAgES. .......cccoreiiriiieieieie ettt 7
E.  RESEarch ODJECHIVES........coiiiie ittt 7
CHAPTER ..ottt ettt 9
LITERATURE STUDY ...ttt nnae e 9
A, LITErature REVIEW .....c.ccviiiiiieie ettt 9

1. Curcuma xanthorrhiza RNIZOME .........cccoeiiiiiiiiie e 9

2. Curcuma aeruginosa RNIZOME.........cccoviiiiieiie i 11

3. Zingiber cassumunar RNIZOME.........cccoiiiiiiiiiinieee s 13

A, CUFCUIMIN Lottt bbbttt bbb b ans 15

5. Plant MetabolomICS.......c.cooiiiiiiiiieiiie e 16

viii



METABOLITE FINGERPRINTING FOR THE AUTHENTICATION OF Curcuma xanthorrhiza EXTRACT
USING 1H-NMR

SPECTROSCOPY AND CHEMOMETRICS

THERESIA WIJAYANTI, Prof. Dr. Sugeng Riyanto, M.S., Apt. ; Prof. Dr. Abdul Rohman, M.Si., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

6. Thin Layer Chromatography ........ccccceeieiineniiiiiseceeeese e 17
7. Analytical Method Validation ............ccccceoeiiiiiininiicccc e 20
8. Nuclear Magnetic RESONANCE .........ccuviveiieiieieseese e 23
9. CREMOMELIICS .. .eiviiiieiieieie ettt bbb 26
B.  TheoretiCal Basis ........cccceiiiiiiieie e 30
C.  ReSearch FramewWOrK .........cccooiiiiiieiiiie e 33
D.  HYPOLNESIS ..ottt re e 34
CHAPTER T oot 35
RESEARCH METHODOLOGY .....oiiiiieiie e 35
A, EXperimental DESION ......oooiiiiiiiiiieeeee e 35
B.  MALErIAlS ..o 35
C. Identification of VariableS.........cccccuieiiriiiienisisesee e 36
D.  Operational Definition of Variables ... 37
E.  INSTIUMENTS ..o 37
Fo MELNOAS ... 37
1. The Preparation of RNIZOMES ........cccccoveiiiiiiicece e 37

2. Thin Layer Chromatography (TLC) Analysis for Determination of
CUrCUMIN CONEENT ... 38
3. Analytical Method Validation .............ccccccevvviiiiiiiicce e 39
4. Sample Preparation for TLC ANalysis ......ccccovveveiieiiiie e 41
5. Sample Preparation for TH-NMR Measurements..............c.ccecvvevrvnenn. 42
6. TH-NMR MEASUIEMENES ........ovevvrreceeeeiereeeeseeieees s eneeee s s eesssen e 43
7. Research SCheme ... 44
G.  Data ANAIYSIS....cciiiiiieiie et 45
CHAPTER IV ettt e nne e e enee s 48
RESULTS AND DISCUSSION .....ooiiiiieiie e 48
A. Standard and Sample Preparation..........ccccoceviieiiiiiie e 48
B. Validation of TLC Method .........cccooiiiiiiiiiiiieie e 49
1. SEIECHIVITY .. 50
2. LINGAIILY .oeeiiee et 51
3 AACCUIACY ..ttt ettt ettt e nie e e be e beeenne e 52



METABOLITE FINGERPRINTING FOR THE AUTHENTICATION OF Curcuma xanthorrhiza EXTRACT
USING 1H-NMR

SPECTROSCOPY AND CHEMOMETRICS

THERESIA WIJAYANTI, Prof. Dr. Sugeng Riyanto, M.S., Apt. ; Prof. Dr. Abdul Rohman, M.Si., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

R = Tol ] o] o IO USRS 54

5. Limit of Detection (LoD) and Limit of Quantitation (LoQ) ................ 55
C.  Determination of Curcumin Contents in The Samples.......c..cccoceevvevernennn. 56
D.  TH-NMR MEASUIEMENES .......c.evververecrereerieseeeisseeees s esse s iss e sss s snen, 58
E.  Principal Component AnalysisS (PCA) ... 63
F.  Partial Least Square — Discriminant Analysis (PLS-DA).........cccocvvvviennne 66
CHAPTER V.ot en s 69
CONCLUSION AND SUGGESTION .....ooiiiiiiieicesieiee e 69
N ©70 o] 101 [ USSR 69
B, SUQGOESTIONS ...ttt 70
BIBLIOGRAPHY ..ottt sttt 71
ATTACHMENTS ...ttt ne e 77
RINGKASAN TESIS ...t 86
THESIS SUMMARY ..ttt 87
PUBLICATION MANUSCRIPT ...cooiiiieiiisieiee et 88



