
Contents 

1 Introduction 1 
1.1 History o f  Polysaccharides from Bacteria 1 
1.2 Cyclic (3-Glucans 2 
1.3 a-Cyclic Glucan 6 
1.4 Linear Glucans 7 
1.5 Cyclodextrins 8 
References '. 10 

2 Applications o f  Cyclic P-Glucans 15 
2.1 In Food 16 
2.2 Medical Technology 17 
2.3 As Wound  Dressing Material 17 
2.4 Microparticulate Form o f  (3-Glucan for Pharmaceutical 

Application 17 
2.5 Synthesis o f  Selenium Nanowires 19 
2.6 Drug Delivery 20  
2.7 Enantiomeric Separator 20  
2.8 In Chiral Technology 23 
2.9 Chiral Stationary Phase 2 4  
2.10 Carboxymethylated Cyclic P-(1,2)-Glucans 2 4  
2.11 Inclusion Complexes 25 
2.12 (3-D-Glucans Complexation with Zearalenone 25  
2.13 Inclusion Complex with Paclitaxel 26  
2.14 Inclusion Complexation with a Plant Flavonoid Luteolin 2 6  
2.15 Inclusion Complexation with Naproxen 27 
2.16 Functionalized (3-(l,3)-Glucan in Carbon Nanotubes 27 
2.17 Application o f  Cyclic [ 3 - ( l , 3 ) , ( l , 6 ) - G l u c a n s  

in Chiral Technology 28 
References 28 

http://d-nb.info/1024629325

http://d-nb.info/1024629325


v i  C o n t e n t s  

3 Properties o f  Cyclic Glucans 3 3  
3.1 Structure 3 3  
3.2 Molecular Biological Function o f  P-Glucans in Immunity 3 6  

3.2.1 The P-Glucan Receptor-Dectin-1 . 3 6  
3.3 Complex Forming Ability 39  
3.4 Cytotoxicity o f  Cyclic P-(1,2)-Glucan . 3 9  
References 39  

4 Analytical Tools for the Characterization o f  Cyclic P-Glucan . . . .  4 3  
4.1 Silica Gel Thin-Layer Chromatography 4 3  
4.2 Degree o f  Polymerization 4 4  
4.3 Compositional Analysis o f  Periplasmic Glucan 4 4  
4.4 Glycosidic-Linkage Analysis 4 4  
4.5 Arrangement o f  Linkages 4 5  
4.6 Protons and Carbons in Glucan 4 8  
4.7 Molecular Weight  4 8  
4.8 Functional Groups in Cyclic P-Glucans 4 9  
4.9 Supramolecular Structure 4 9  
4.10 Separation o f  Mixture o f  Cyclic-P-Glucan in HPLC 4 9  
4.11 C H N  Analysis 5 0  
References 51 

5 Production o f  Cyclic P-Glucans 5 3  
5.1 Osmolarity Condition 5 3  
5.2 Medium Details 57  
5.3 Optimization o f  Medium with Mannitol 5 8  
5.4 Effect o f  Media  Components and Operating Conditions 5 9  

5.4.1 Carbon 59  
5.4.2 Nitrogen 59  
5.4.3 Temperature 59  
5.4.4 Salt and p H  6 0  

References 6 0  

6 Extraction and Purification o f  Cyclic P-Glucan 6 3  
6.1 Extraction o f  Cyclic P-Glucan from Culture Filtrate 6 3  
6.2 Isolation and Purification o f  Osmoregulated 

Periplasmic Glucans 64  
6.3 Isolation and Purification o f  Algal Cyclic Glucans 6 5  
6.4 Purification o f  Cyclic Glucan from Yeast 6 6  
6.5 Purification Using Column Chromatography 67  
References 68 



C o n t e n t s  vii 

7 Mechanism o f  Cyclic P-Glucan Production 71 
7.1 Genes Responsible for the Synthesis o f  Cyciic |3-(l ,2)-Glucan 

in Rhizobiaceae and Agrobacteriaceae 71 
7.1.1 Genes Responsible for the Production o f  Cyclic 

P-( 1,3) Glucan 73 
7.1.2 Genes Responsible for the Production o f  Cyclic 

(3-(l,3)-(l,6)-Glucan 73 
7.1.3 Genes Responsible for the Production o f  Cyclic 

p-(l ,6)-(l ,3)-Glucan 74 
7.2 Genes o f  Periplasmic Glucans (PGs) o f  the Proteobacteria . . . .  74  
7.3 Metabolic Pathway o f  Carbohydrate Metabolism 78 
7.4 Enzymes Involved in Cyclic (3-(l,2)-Glucan Synthesis 7 9  

7.4.1 Cyclic P-Glucan Synthase 79  
7.4.2 p-( 1,3), P-( 1,6)-( 1,3), and P-( 1,3)-( 1,6) 

Glucosyltransferase 81 
7.4.3 Enzymes Involved in p-Glucan Degradation 8 3  

References 83 

8 Conclusions 89 


