Implk()ementation of Artificial Neural Network Analysis on Authentication of Curcuma zanthorrhiza
Roxb.

Powder Coupled with Fourier Transform Infra Red and Ultraviolet-Visible Spectroscopy

FAJAR AJlI LUMAKSO, Prof. Dr. Abdul Rohman, M.Si., Apt.; Prof. Dr. Sugeng Riyanto, MS., Apt.

éJA’\IIDIJX%IRSN'&’]‘DSA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/
TABLE OF CONTENTS

LEGALIZATION PAGE ...t i
PREFAGCE ...ttt ettt ii
QUOTES PAGE ..ottt v
DECLARATION ...ttt bbbt ennee s Vi
TABLE OF CONTENTS ..o Vil
TABLES OF FIGURES ..o e X
LIST OF TABLES ... oo Xii
LIST OF ABBREVIATIONS ... s Xiii
INTISARI ..ttt et nae e 1
ABSTRACT .ttt bbbt bbbttt 2
CHAPTER |ttt 3
INTRODUCTION ..ottt 3
A BaCKGroUNG ......c.ooivieiice e e 3
B. SPECIAL PUIPOSES ...ttt sra e 6
C. Urgency 0f RESEAICH ..........covviiiiiece e 6
D. Problem StatemMENTS.........coiiiiiiiiiceeeee s 7
E. Research AUtNeNtICItY ........cccecviiieie e 7
CHAPTER .ot 10
LITERATURES STUDY ..ottt 10
A LIterature REVIEWS ........ooiiiiiieiieiieieie ettt 10
1. Javaturmeric (Curcuma zanthorrhiza ROXD.) .....ccccccoviiiiniiiiiiiie 10

2. Mango ginger (Curcuma mangga Val.& Zijp.) ....cccocvvvrvienenieiiiennnn 13

3. Temu giring (Curcuma heyneana Valeton & Zijp) .....ccccevevervrvnennnnn 15

4. Bangle (Z. montanum (J.Koenig) Link ex A.Dietr.) .....ccccooevvrieninnnnnns 16

5. Fourier transform infra red (FTIR) SPECtrOSCOPY.......coevvrrveruererierienienn 18

6. Ultraviolet-visible SPeCtroSCOPY........cocviireriiiriricieeee e 23

7. Partial 1east SQUAre (PLS) .......ccoouiiiiriiieiesie st 29

8.  Artificial neural network (ANN).......cccooiiiiiiiiee e 35

B. ThEOretiCal BaSiS........coviiiiiiiiiiicieee s 41

vii



Implk()ementation of Artificial Neural Network Analysis on Authentication of Curcuma zanthorrhiza
Roxb.

Powder Coupled with Fourier Transform Infra Red and Ultraviolet-Visible Spectroscopy

FAJAR AJlI LUMAKSO, Prof. Dr. Abdul Rohman, M.Si., Apt.; Prof. Dr. Sugeng Riyanto, MS., Apt.

(%JA[\II)IJX%IRSI\/I[]/-\A]\DSA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/
C. Theoretical FrameWOrK .........ccccoiiiiiiiiiees s 43
D. HYPOTNESES ...t re e 45
CHAPTER T oot 46
RESEARCH METHODOLOGY .....ciciiiieiiee et 46
A EXperimental DeSIgN .........coiiiiiriiieice e 46
B. Chemical and SOIVENTS........ccv e 46
C. Identification of Variables...........ccoviiiiieiiie e 46
D. Operational Definitions of Variables ... 47
E. INSTIUMENTS ... 48
F. Procedures of EXPEriMENtS ........ccoviiiiiieiiieie e 48
1. Determination Of plantsS.........ccccoeiiiiiiine s 48
2. Rhizomes COIECTION ........oiveiicieciee s 48
3. RRIZOMES Preparation.............ccoureeeeiierienese s 49
4. FTIR SPECtra aCqUISITION .......ccuerviiiiiiiiieieieieesie st 49
5. UV-Vis Spectra aCqUISITION ..........cccceiiieiieiiiieseese e 50
G. Data ANAIYSIS ....vvevieeicieccie et 50
H. RESEArch SChEME .....cvoiii e 53
CHAPTER IV ottt ettt 54
RESULTS AND DISCUSSION .....coviiiiiiieiisiisieiee et 54
A. Qualitative Analysis using Fourier Transform Mid Infra Red Spectroscopy
.............................................................................................................. 55
B. Qualitative Analysis using Ultraviolet-Visible Spectrophotometry ...... 66
C. Partial Least SQUATE.........cccvcveiieie et 73
1. Partial least square regression (PLS-R) .......ccccovveviiieviiie e 73
a. Binary mixtures of C. zanthorrhiza and adulterants .......................... 74
2. Partial least square-discriminant analysis (PLS-DA)........cccccccevvevinnae. 81
a. Classification for all SPECIES.........cccviviiieiiiiii e, 83
b. Classification for binary MiXtures ..........cccccoveeivieiie e 86
D. Neural Network with RProp Algorithm ...........c.ccoovviiiiiiieicicnee 90
1. Classification for all species and adulterants ............cccoceevvviverricesnnne. 92
2. Prediction of adulterant level .............cccovveviiieiicice e 98
CONCLUSION ...ttt e e e e rre e e nnee e e 101

viii



Implt()ementation of Artificial Neural Network Analysis on Authentication of Curcuma zanthorrhiza
Roxb.

Powder Coupled with Fourier Transform Infra Red and Ultraviolet-Visible Spectroscopy

FAJAR AJlI LUMAKSO, Prof. Dr. Abdul Rohman, M.Si., Apt.; Prof. Dr. Sugeng Riyanto, MS., Apt.

(%JA[\]IDIJX%]RIS\/I[];\PI\DSA Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/
BIBLIOGRAPHY ..o 102
APPENDICES ... 111
THESIS SUMMARY .. 1
PUBLICATION MANUSCRIPT ...t 7
PUBLICATION MANUSCRIPT ...t 9



	TABLE OF CONTENTS

