vii

TABLE OF CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT (ENGLISH)
ABSTRACT (THAI)
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
ABBREVIATIONS AND SYMBOLS
CHAPTER 1 INTRODUCTION

1.1 Statement of the problems

1.2 Research objectives

CHAPTER 2 LITERATURE REVIEW

2.1 Vanilla siamensis Rolfe ex Downie
2.1.1 Taxonomic classification
2.1.2 Green vanilla
2.1.3 Vanilla composition
2.1.3.1 Lipid composition
2.1.3.2 Nonsaponifiable matter

2.1.4 Vanilla analysis

Page

Vi
Vil
Xi
Xii

Xiv

10
10
12
13

14



viii

TABLE OF CONTENTS (Continued)

2.2 Phytoestrogen
2.2.1 Chemical structure
2.2.2 Source of phytoestrogen
2.2.3 Effects of phytoestrogen
2.3 Bone cell
2.3.1 Osteoporosis
2.3.2 Effects of phytoestrogen on bone cell
2.4 Biological assay for phytoestrogenicity
2.4.1 Yeast Estrogen Screen (YES)
2.4.2 B-galactosidase enzyme activity
2.4.3 Osteoblast alkaline phosphatase activity
2.4.4 Osteoblast mineralization

2.4.5 Osteoblast proliferation rate

CHAPTER 3 MATERIALS AND METHODS

3.1 Chemical materials

3.2 Plant material

3.2.1 Preparation of Vanilla siamensis Rolfe ex Downie extract

3.2.2 Gas chromatography/mass spectrometry (GC/MS) 42

3.2.3 TLC analysis

3.2.4 Preparative TLC analysis

Page
23
26
27
28
30
32
34
36
37
39
39
40

40

41

41

43

43



TABLE OF CONTENTS (Continued)

3.3 Yeast strain and growth
3.3.1 Incubation of yeast with estrogen compounds
3.3.2 B-galactosidase assay
3.3.3 Calculation of ECsy
3.3.4 Calculation of relative potency
3.4 Human fetal osteoblastic cell culture
3.4.1 Cell viability by MTT assay
3.4.2 Mineralization Alizarin red-S staining

3.4.3 Statistical analysis

CHAPTER 4 RESULTS
4.1 Total composition analysis of Vanilla siamensis Rolfe ex Downie
4.2 TLC analysis of Vanilla siamensis Rolfe ex Downie
4.3 Estrogenic activity of V. siamensis extract
4.3.1 Standardization of YES-hERa and YES-hERf
systems for evaluation of estrogenic activity
4.3.2 Evaluation of the estrogenic activity of V. siamensis
plant extract
4.4 Investigation of effects on bone matrix maturation phase
4.4.1 Study on the cytotoxic effect of V.siamensis

extract in hFOB1.19

Page

44
45
46
47
47
48
48

49

50
52
55

55

57

60

60



TABLE OF CONTENTS (Continued)

4.4.2 Investigation of the effect of V. siamensis plant

extract on mineralization phase

CHAPTER 5 DISCUSSIONS AND CONCLUSION
REFERENCES
APPENDIX

CURRICULUM VITAE

Page

62

63
67
78

88



Xi

LIST OF TABLES

Table Page
1 Chemical composition of processed vanilla beans 11
2 Volatile compounds detected in aroma extracts from cured 16

Vanilla planifolia beans obtained using various organic solvents
3 Concentrations of volatile compounds in pentane/ether 20

extract from cured Vanilla planifolia beans

4 The GC-MS Conditions 50
5 Chemical compounds of V. siamensis 52
6 The estrogenic activity of V. siamensis plant extracts 57

determined by YES systems



Figure

10

11

12

13

14

15

xii

LIST OF FIGURES

Vanilla siamensis Rolfe ex Downie

Morphology of Vanilla siamensis Rolfe ex Downie

The pollination of vanilla

Stages in vanilla maturation

Saponifiable lipid and nonsaponifiable lipid

Chemical structures of (A) cholesterol (B) B-sitosterol (B-sit),
and (C) 17B-estradiol (Ey)

Distribution of the odor classes of Tahitian vanilla flavor
by CHARM analysis

The different classes of phytoestrogens

The core structure of flavonoids

The phenolic compound structures of non-flavonoids
The structure of estradiol and selected phytoestrogens
Estrogen signaling

Model for estrogen regulation of bone cells

Molecular Biology of the bone cell

Structure of the vertebrae of a healthy 50 year old

and an osteoporotic 70 year old

Page

11
11
12

13

22

24
25
25
26
29
29
31

33



Figure

16

17

18

19

20

21

22

23

24

xiii

LIST OF FIGURES (Continued)

Outline and principle of yeast two-hybrid assay for
estrogenic activity

B-galactosidase enzyme activity

Total ion chromatograms of the extraction of V. siamensis
obtained by GC-MS

Thin layer chromatography separation of the nonsaponifiable
matter of extraction of V. siamensis.

Dose response curves of17p-estradiol (E;) determined

by YES-hERa and YES-hERJ systems

Dose response curves of V. siamensis plant extract
determined by YES-hERa systems

Effect of V. siamensis plant extract on the growth of

hFOB1.19 cells by the MTT assay

Effect of V. siamensis plant extract on hFOB cell mineralization

The degree of V. siamensis plant extract on hFOB cell

mineralization

Page

37

39

o1

54

54

56

59



Xiv

ABBREVIATIONS AND SYMBOLS

% percent

o alpha

ALP alkaline phosphatase
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percent “weight in volume” express the number
of gram of an active constituent in 100 milliliters
of solution, and is used regardless of whether
water or another liquid is the solvent
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