
ISOLATION AND IDENTIFICATION OF GALANGIN 

AND OTHER COMPOUNDS FROM ALPINIA GALANGA 

LINNAEUS WILLD AND ALPINIA OFFICINARUM 

HANCE 

 
 
 
 
 
 
 
 

 
Nuttaporn  Samart 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A Thesis Submitted in Partial Fulfillment of the Requirements for 

the Degree of Master of Science in Chemistry  

Suranaree University of Technology  

Academic Year 2007 



การแยกและการพิสูจนเอกลักษณของกาแลนกินและสารอื่นจากขาใหญ 

(Alpinia galanga Linnaeus Willd) และขาเลก็ (Alpinia officinarum Hance) 
 
 
 
 
 
 
 
 
 
 

นางสาวณัฐฐาพร  สามารถ 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

วิทยานิพนธนีเ้ปนสวนหนึง่ของการศึกษาตามหลักสูตรปริญญาวิทยาศาสตรมหาบณัฑิต 
สาขาวิชาเคม ี

มหาวิทยาลัยเทคโนโลยีสุรนารี 
ปการศึกษา 2550 



ISOLATION AND IDENTIFICATION OF GALANGIN AND 

OTHER COMPOUNDS FROM ALPINIA GALANGA (LINN) 

WILLD AND ALPINIA OFFICINARUM HANCE 

 

Suranaree University of Technology has approved this thesis submitted in 

partial fulfillment of the requirements for a Master’s Degree. 

Thesis Examining Committee 

 

_________________________________ 
(Assoc. Prof. Dr. Malee  Tangsathitkulchai) 

 
Chairperson 

 
_________________________________ 
(Asst. Prof. Dr. Santi  Sakdarat) 

 
Member (Thesis Advisor) 

 

_________________________________ 
(Asst. Prof. Dr. Thanaporn  Manyum) 

 
Member 

 

_________________________________ 
(Asst. Prof. Dr. Griangsak  Eumkeb) 

 
Member 

 

 

_________________________________  ___________________________________ 
(Prof. Dr. Pairote  Sattayatham)                       (Assoc. Prof. Dr. Prapan  Manyum) 
 
Vice Rector for Academic Affairs              Dean of Institute of Science 



NUTTAPORN  SAMART : ISOLATION AND IDENTIFICATION OF 

GALANGIN AND OTHER COMPOUNDS FROM ALPINIA GALANGA 

LINNAEUS WILLD AND ALPINIA OFFICINARUM HANCE.  

THESIS ADVISOR : ASST. PROF. SANTI  SAKDARAT, Ph.D. 95 PP. 

 

Alpinia Galanga Linnaues Willd and Alpinia officinarum Hance, a Thai 

medicinal plant of family Zingiberaceae, is well-known plant used in Thai traditional 

medicine as an antibacterial and antiulcer. Moreover it has insecticidal properties. The 

crude extract of Alpinia Galanga Linnaues Willd was preliminary tested and this test 

did not indicate any traces of the investigated compound (galangin). The chloroform 

crude extract of Alpinia officinarum Hance was purified by column chromatography 

and preparative thin-layer chromatography to give three pure compounds. Structural 

elucidation of the isolated compounds was carried out on the basis of spectral 

analyses, including UV, IR, MS, 1H-NMR and 13C-NMR, as well as comparison with 

reported values. Two of these were identified as flavonol of flavonoids. They were 

3,5,7-trihydroxy flavone (galangin) and 3,5,7-trihydroxy-4'-methoxy flavone 

(kaempferide). The other was 5,7-dihydroxy-4'-methoxy-3-O-β-D-glucopyranoside 

flavone (kaempferide-3-O-β-D-glucoside), which had not been previously reported in 

this species. 

 

 

 

 
 

 

 

 

 

 

School of Chemistry Student’s Signature_________________ 

Academic Year 2007 Advisor’s Signature_________________ 



 

ACKNOWLEDGEMENTS 

 

I would like to thank my thesis advisor, Asst. Prof. Dr. Santi  Sakdarat for his 

exceptional generous support, academic guidance and advice throughout the course of 

my graduate study at Suranaree University of Technology. My appreciation also goes 

to my committee members, Assoc. Prof. Dr. Malee  Tangsathitkulchai, Asst. Prof. Dr. 

Thanaporn  Manyum and Asst. Prof. Dr. Griangsak  Eumkeb for their time and useful 

suggestions. I am grateful to Asst. Prof. Dr. Pichaya  Trakanrungroj for her kindness 

and helpful comments. I would also like to thank all lecturers at the School of 

Chemistry, Suranaree University of Technology for their good attitude and advice. 

I would like to thank the scientific equipment staff, Department of Chemistry, 

Mahidol University for the NMR data acquisition. I would like to thank the staff of 

the Center for Scientific and Technological Equipment (F1 and F2), Suranaree 

University of Technology for providing all equipments and glasswares. I would also 

like to thank all of my good friends at the School of Chemistry, Suranaree University 

of Technology for their friendship and all the help they have provided. 

 Finally, I dedicate this work to my parents and the rest of my family. They 

provided me every opportunity to succeed in my life and the encouragement I needed 

to succeed. 

 

Nuttaporn  Samart 



CONTENTS 

 

Page 

ABSTRACT IN THAI…………………………………………………………………I 

ABSTRACT IN ENGLISH……………………………………...……………………II 

ACKNOWLEDEMENTS……………………………………….…………………...III 

CONTENTS……………………………………………………..…………………...IV 

LIST OF TABLES……………………………………………….…………….......VIII 

LIST OF FIGURES……………………………………………….………………....IX 

LIST OF SCHEMES………………………………………………..…………….….XI 

LIST OF ABBREVIATIONS…………….………………...……….....…………...XII 

CHAPTER 

I INTRODUCTION………………………….……………………………….....…1 

1.1 General introduction…………………..………………………………......…1 

1.2 Specification of galangal………………………………………..………...…7 

1.2.1 Specification of greater galangal……...………………………….....7 

1.2.2 Specification of smaller galangal……………………...…….………9 

1.3 Bioactivities of galangin………………………………………….…...…...10 

1.3.1 Effect against herpes simplex virus (HSV).......................................12 

1.3.2 Effect against the carcinogenic potential of overcooked,  

char-grilled foods………...…………………………………………….......13 

1.3.3 Effect on prevention of heart disease and lipid peroxidation.…...…13 



 

 

  V

CONTENTS (Continued) 

 

Page 

1.4 Biosynthesis of flavonols……………….……………………….…….…...13 

1.5 Importance of galangin………………...…………………………...……...16 

1.6 Chemical Constituents of galangal……………………………..….…….....17 

II MEDICINAL PLANT MATERIALS AND OVERVIEW OF THE 

ANALYTICAL METHODS……………………………………………..….…25 

2.1 Factors affecting efficacy and safety of medicinal plant materials……...…25 

2.2.1 Plant name…………………..………………………...……..….….25 

2.2.2 Part used………………………………………………………....…25 

2.2.3 Age…………………………………………………...………….…25 

2.2.4 Preparation and storage…………………………………...…….….25 

2.2.5 Quality……………………………………………...………….…...26 

2.2 Standard specifications of medicinal plant materials…………..…….…….26 

2.2.1 Establishment of standard specifications of herbal raw materials  

according to World Health Organization (WHO) documents and 

other useful information………….…………………..……….……26 

2.2.2 Development of good manufacturing practice (GMP) guidelines  

 for the manufacture of herbal medicinal products………..…..……27 

2.3 An overview of the analytical methods………………………..……..….…28 

2.3.1 Extraction theory (soxhlet extraction)…………………...…..……..28 

2.3.2 Chromatographic methods……………………………….…...……29 



 

 

  VI

CONTENTS (Continued) 

 

Page 

2.3.2.1 Thin layer chromatography (TLC)……………………….29 

2.3.2.2 Preparative TLC (PTLC)…………………………………30 

2.3.2.3 Antioxidant TLC bioassays………………………………30 

2.3.2.4 Column chromatography (CC)………………….………..31 

2.3.3 Structure elucidation…...…………………………………………..33 

2.3.3.1 Nuclear magnetic resonance (NMR) spectroscopy………33 

2.3.3.2. Infrared (IR) spectroscopy……………………………….38 

2.3.3.3 Ultraviolet (UV) spectroscopy…………………………...40 

2.3.3.4 Mass spectrometry (MS)…………………………………41 

III EXPERIMENTAL……………………………...………………………………44 

3.1 Source of plant materials…………………..……………………………….44 

3.2 Chemical source………………………….……………………………...…44 

3.3 Chemical purity and preparation……………………………….…………..45 

3.4 Instrumentation…………………………...…………………….……….…46 

3.5 Plant material preparation……………………………………….…………46 

3.6 Extraction…………………………………………………………….…….46 

3.6.1 Greater galangal…………………………………………..………..46 

3.6.2 Smaller galangal………………………………………..…………..48 

3.7 Isolation…………….………………………………………………………49 

3.7.1 Greater galangal…………………..……………………………..…49 

3.7.2 Smaller galangal………………………..…………………………..49 



 

 

  VII

CONTENTS (Continued) 

 

Page 

3.8 Purification and characterization of the isolated compounds from  

Smaller galangal……………………………………………………………54 

IV RESULTS AND DISCUSSION…………………...…………………………...57 

4.1 Structural elucidation of compound 1………………….…………………..57 

4.2 Structural elucidation of compound 2……………….……………………..61 

4.3 Structural elucidation of compound 3……………………………….……..65 

V CONCLUSION…………………..…………………………………………...…70 

REFERENCES……………………………………………………………………….71 

APPENDIX…………………………………………………………………………..82 

CURRICULUM VITAE……………………………………………………………..95 



 

LIST OF TABLES 

 

Table                                                                                                                        Page 

1.1 Thai medicinal plants of the family Zingiberaceae and their traditional uses......2 

1.2 The chemical structures of the flavonoids family………………...……...….….4 

2.1 Multiple Pulse 1-D NMR Techniques…………………………………….....…35 

2.2 A Simplified Correlation of Infrared Absorption with Organic Functional  

 Groups…………………………………………………………………….....…38 

2.3 Some kinds of Mass analyzer………………………………………….…...…..42 

4.1 IR Absorption Band Assignment of Compound 1…………………………......58 

4.2 The 1H-NMR Chemical Shifts of Compound 1…………………………...…...59 

4.3 The 13C-NMR Chemical Shifts of Compound 1…………………………...…..59 

4.4 IR Absorption Band Assignment of Compound 2………………………...…...61 

4.5 The 1H-NMR Chemical Shifts of Compound 2……………………………......63 

4.6 The 13C-NMR Chemical Shifts of Compound 2…………………………...…..63 

4.7 IR Absorption Band Assignment of Compound 3………………...……....…...65 

4.8 The 1H-NMR Chemical Shifts of Compound 3……………………….......…...67 

4.9 The 13C-NMR Chemical Shifts of Compound 3…………………….…..……..68 

 



LIST OF FIGURES 

 

Figure                                                                                                                      Page 

1.1 Morphological features of rhizome, leave, and flower of greater galangal…...8 

1.2 Pictures of greater galangal appearing in nature………….…………….…..…9 

1.3 Morphological features of rhizome, leave, and flower of smaller galangal.....11 

1.4 Pictures of smaller galangal appearing in nature..….…………….……....….11 

1.5 Rhizomes of greater galangal and smaller galangal…………….………..…..12 

1.6 Biosynthesis of flavonoids………………………………………….….….....15 

2.1 Soxhlet extraction apparatus………………………………………….….…..29 

2.2 Some antioxidants are identified by antioxidant TLC assay………….…...…31 

2.3 Structure and chemical shifts of citral………………………………..…..…..37 

4.1 Structure of Compound 1……………………………………………..…...…57 

4.2 Structure of Compound 2…………………………………….…….…...……61 

4.3 Structure of Compound 3…………………………………….……….…...…65 

A.1 UV-Vis spectrum of compound 1……………………………..……..………83 

A.2 IR spectrum of compound 1…………………………………..…...…………84 

A.3 1H-NMR spectrum of compound 1……………………………..….…...……85 

A.4 13C-NMR spectrum of compound 1………………………………...…..……86 

A.5 MS [M-H+] and [M-H-] spectrum of compound 1……………...…...….……87 

A.6 UV-Vis spectrum of compound 2……………………………………....……88 

A.7 IR spectrum of compound 2……………………………………..….…..……89 



LIST OF SCHEMES 

 

Scheme                                                                                                                    Page 

2.1 The expected elution order of organic classes………………..……..………..33 

2.2 Suggested tactic for solving structure-using NMR……….………….………34 

3.1 Extraction of the rhizome of greater galangal…..............................................47 

3.2 Extraction of the rhizome of smaller galangal………………….……………48 

3.3 Separation of chloroform crude extract of smaller galangal……………....…51 

3.4 Isolation of compound 1 from fraction III of chloroform crude extract……..52 

3.4 Isolation of compound 2 from fraction IV of chloroform crude extract…......53 

3.4 Isolation of compound 3 from fraction D of chloroform crude extract…........54 

 



LIST OF ABBREVIATIONS 

 

oC  degree Celcius 

CDCl3  chloroform-d1 

cm  centimeter 

cm-1  wave number unit 

d  doublet  

dd  doublet of doublets 

g   gram 

g/kg   gram per kilogram 

HPLC   high performance liquid chromatography 

Hz   Hertz 

IR   infrared spectroscopy 

J    coupling constant in Hertz 

m   multiplet 

mg/mL   milligram per milliliter 

mL   milliliter 

MRSA   Methicillin-resistant Staphylococcus aureus 

MSSA   Methicillin-susceptible Staphylococcus aureus 

MS   mass spectrophotometry 

nm   nanometer 

NMR   nuclear magnetic resonance spectroscopy 



 

 

 
 
 

  XIII

 

LIST OF ABBREVIATIONS (Continued) 

 

ppm   parts per million 

PTLC   preparative thin-layer chromatography 

q   quartet 

s   singlet 

t   triplet 

TLC   thin-layer chromatography 

UV   ultraviolet radiation 

UV-Vis  ultraviolet-visible radiation 

δ    chemical shift in ppm 

λmax    maximum absorption wavelength 

μg   microgram 

μg/mL   microgram per milliliter 

νmax    maximum absorption wavenumber 


	COVER_ENG.OK.pdf
	COVER_THAI.OK.pdf
	COMMITTEE.OK.pdf
	ABSTRACT_THAI.OK.pdf
	ABSTRACT_ENG.OK.pdf
	ACKNOWLEDGEMENTS.OK.pdf
	LIST OF CONTENTS.OK.pdf
	LIST OF TABLES.OK.pdf
	LIST OF FIGURES.OK.pdf
	LIST OF SCHEMES.OK.pdf
	LIST OF ABBREVIATIONS.OK.pdf
	CHAPTER I.OK.pdf
	CHAPTER II.OK.pdf
	CHAPTER III.OK.pdf
	CHAPTER IV.OK.pdf
	CHAPTER V.OK.pdf
	REFERENCES.OK.pdf
	APPENDIX.OK.pdf
	CURRICULUM VITAE.pdf



