
Table of Contents

List of Tables v

List of Figures vi

List of abbreviations and symbols x

1. INTRODUCTION 1

1.1. Marine Natural Products 1
1.2. Fungi as a Source of Natural Products 2

1.2.1. Biology of Marine Fungi 3
1.2.2. Biosynthesis of Marine Fungal Secondary Metabolites 5

1.3. Marine Natural Products of Fungal Origin 5
1.3.1. Secondary Metabolites from Algicolous Fungi 7
1.3.2. New Bioactive Natural Products from Marine-derived Fungi 7

1.3.3.1. Antimicrobial Compounds 8
1.3.3.2. Cytotoxic Compounds 9
1.3.3.3. Antiviral Compounds 13
1.3.3.4. Miscellaneous 14

1.4. Aim and Scope of the Study 16
1.4.1. Isolation and Cultivation of Marine-derived Fungi 17
1.4.2. Biological Screening of Fungal Extracts 17
1.4.3. Chemical and Bioactivity Investigation of Isolated

Compounds 17

2. MATERIALS AND METHODS 18

2.1. Biological Materials 18
2.1.1. Marine-derived Fungi (Excluding Marine Algicolous Fungi) 19

2.1.1.1. Mycelium sterilium KT03 19
2.1.1.2. Aspergillus sp.KT 13 21
2.1.1.3. Unidentified Fungus KT15 22
2.1.1.4. Mycelium sterilium KT19 22
2.1.1.5. Mycelium sterilium KT26 22

2.1.2. Marine Algicolous Fungi 23
2.1.2.1. Epicoccum nigrum KT28 24
2.1.2.2. Mycelium sterilium KT29 25
2.1.2.3. Xylaria psidiiKTIO 26
2.1.2.4. Mycelium sterilium KT31 26
2.1.2.5. Mycelium sterilium KT32 27
2.1.2.6. Coniothyrium sp. KT33 27

2.2. Chemical Materials and Equipments 28
2.3. Chromatographie Methods 30

2.3.1. Thin Layer Chromatography (TLC) 30
2.3.2. Column Chromatography (CC) 31
2.3.3. High Performance Liquid Chromatography (HPLC) 32

2.4. Procedure for Extraction and Isolation of Secondary Metabolites 32
2.4.1. Isolation of Secondary Metabolites from Aspergillus sp. KT13 33
2.4.2. Isolation of Secondary Metabolites from KT19 33

Bibliografische Informationen
http://d-nb.info/1011003775

digitalisiert durch

http://d-nb.info/1011003775


2.4.3. Isolation of Secondary Metabolites from KT29 34
2.4.4. Isolation of Secondary Metabolites from Xylaria psidiiKT30 34
2.4.5. Isolation of Secondary Metabolites from KT31 35
2.4.6. Isolation of Secondary Metabolites from KT32 35

2.5. Structure Elucidation 36
2.5.1. Nuclear Magnetic Resonance (NMR) Spectroscopy 36
2.5.2. Mass Spectrometry (MS) 36
2.5.3. IR Spectra 36
2.5.4. UV Spectra 37
2.5.5. Optical Rotation 37
2.5.6. Melting Point 37
2.5.7. X-ray Crystallography 37

2.6. Bioassays 37
2.6.1. Antimicrobial Activity 38
2.6.2. Determination of Minimum Inhibitory Concentration (MIC) 38
2.6.3. Bioautographic Assay 39
2.6.4. Fungicidal Activity against Phytopathogenic Fungus 40
2.6.5. Free Radical Scavenging Activity 41
2.6.6. Cytotoxicity Assay 41

3. RESULTS 44

3.1. Isolation and Taxonomy of Fungal Strains 44
3.1.1. Marine-derived Fungi 44
3.1.2. Marine Algicolous Fungi 45

3.2. Growth Stage of Fungal Strains and Bioactives Production 46
3.2.1. Marine-derived Fungi 46

3.2.1.1. Mycelium sterilium KT03 46
3.2.1.2. Aspergillus sp.KT13 47
3.2.1.3. Unidentified Fungus KT15 48
3.2.1.4. Mycelium sterilium KJ\ 9 49

3.2.2. Marine Algicolous Fungi 50
3.2.2.1. Mycelium sterilium KT29 50
3.2.2.2. Xylaria psidiiKT30 51
3.2.2.3. MyceliumsteriliumKJ31 52
3.2.2.4. Mycelium sterilium KT32 54

3.3. Biological Activity of Fungal Isolates 55
3.3.1. Antimicrobial Activity 55

3.3.1.1. Antibacterial Activity against Gram-positive Bacteria 55
3.3.1.2. Antibacterial Activity against Gram-negative Bacteria 56
3.3.1.3. Antibacterial Activity against Fish Pathogenic Bacteria 58
3.3.1.4. Antifungal Activity against Yeast 60
3.3.1.5. Fungicidal Activity against Phytopathogenic Fungus 61

3.3.2. Antagonistic Study of Some Fungal Strains 63
3.3.3. Free Radical Scavenging Activity 65
3.3.4. Cytotoxic Activity 65

3.4. Pigment Formation in Xylariapsidii KT30 67
3.5. Production of Bioactive Metabolites in Strain KT31 68

3.5.1. Biosynthesis of Bioactive Compounds of K.T31 68
3.5.2. Induction of Metabolites Production by Salinity 71
3.5.3. Co-culture with Autoclaved Staphylococcus aureus 73

Table of Contents | ii



3.6. Isolation of Bioactive Compounds from Marine-derived Fungi 75
3.6.1. Isolated Compounds from Aspergillus sp. KT13 75

3.6.1.1. Bioautographic Assay 75
3.6.1.2. Fractionation and Purification 76
3.6.1.3. Structure Elucidation of Compounds KT13/1-2 78
3.6.1.4. Biological Activity 80

3.6.2. Isolated Compounds from KT19 80
3.6.2.1. Bioautographic Assay 80
3.6.2.2. Fractionation and Purification 81
3.6.2.3. Structure Elucidation of Compound KT19/1 83
3.6.2.4. Structure Elucidation of Compound KT19/2 84
3.6.2.5. Structure Elucidation of Compound KT19/3 84

3.7. Metabolites Isolated from Algicolous Fungi 85
3.7.1. Isolated Compounds from KT29 85

3.7.1.1. Bioautographic Assay 85
3.7.1.2. Fractionation and Purification 86
3.7.1.3. Structure Elucidation of Compound KT29/1 86
3.7.1.4. Biological Activity 88

3.7.2. Isolated Compounds from XylariapsidiiKT30 88
3.7.2.1. Bioautographic Assay 89
3.7.2.2. Fractionation and Purification of Compounds KT30/1

andKT30/2 89
3.7.2.3. Structure Elucidation of Compound KT30/1 90
3.7.2.4. Structure Elucidation of Compound KT30/2 90

3.7.3. Isolated Compounds from KT31 91
3.7.3.1. Fractionation and Purification of Compounds KT31/1

andKT31/2 93
3.7.3.2. Fractionation and Purification of Compounds KT31/3

and KT31/4 93
3.7.3.3. Structure Elucidation of Compounds KT31 95
3.7.3.4. Structure Elucidation of Compounds KT31/2-3 95
3.7.3.5. Structure Elucidation and Biological Activity

of Compound KT31/4 96
3.7.4. Isolated Compounds from KT32 96

3.7.4.1. Bioautographic Assay 96
3.7.4.2. Fractionation and Purification of Compounds

KT32/1-2 97
3.7.4.3. Structure Elucidation of Compounds KT32/1-2 100
3.7.4.4. Biological Activity of Compounds KT32/1-2 104
3.7.4.5. Fractionation and Purification of Compound KT32/3 104
3.7.4.6. Structure Elucidation of Compound KT32/3 104

4. DISCUSSION 106

4.1. Isolation and Identification of Marine Fungi 106
4.2. Nutrients and Fungal Growth 108
4.3. Interaction between Two Fungi 108
4.4. Bioactive Compounds of Marine Fungi and Endophytic Fungi 110
4.5. Screening Strategies for Bioactives Production 112

4.5.1. Salinity 113
4.5.2. Fermentation Period 113

Table of Contents | iii



4.5.3. Extreme Culture Condition 114
4.5.4. Mixed Culture 116

4.6. Bioactivity Screening 116
4.7. Secondary Metabolite Profiling in Chemotaxonomy and Pigments

in Marine Fungi 117
4.7.1. Chemotaxonomy in Aspergillus sp 118
4.7.2. Pigments in Marine Fungi 119

4.8. Isolated Compounds and their Biological Properties 119
4.8.1. Metabolites from Marine-derived Fungi 119
4.8.2. Metabolites from Algicolous Fungi 124

5. OUTLOOK 130

6. SUMMARY 131

7. ZUSAMMENFASSUNG 134

REFERENCES 137

APPENDICES 153

LIST OF PUBLICATIONS AND OTHER SCIENTIFIC
ACHIEVEMENTS 171

Table of Contents | ¡v


