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Onur Kırtel, Gülben Avşar, Burak Adnan Erkorkmaz, Ebru T. Öner
1 Introduction ......................................................................................................... 347
2 Levan ................................................................................................................... 349

2.1 Chemical Structure and General Properties of Levan ........................................349
2.2 Production Strategies for Levan .........................................................................350
2.3 Food Applications of Levan ...............................................................................353

3 Pullulan ............................................................................................................... 353
3.1 Chemical Structure and Properties of Pullulan ..................................................353
3.2 Production Strategies for Pullulan ......................................................................354
3.3 Food Applications of Pullulan ............................................................................356

4 Xanthan Gum ...................................................................................................... 357
4.1 Chemical Structure and Properties of Xanthan ..................................................357
4.2 Production of Xanthan .......................................................................................358
4.3 Food Applications of Xanthan ............................................................................361

5 Curdlan ................................................................................................................ 362
5.1 Chemical Structure and Properties of Curdlan ...................................................362
5.2 Production of Curdlan ........................................................................................362
5.3 Food Applications of Curdlan ............................................................................365

6 Gellan .................................................................................................................. 365
6.1 Chemical Structure and Properties of Gellan .....................................................365
6.2 Production of Gellan ..........................................................................................366
6.3 Food Applications of Gellan ..............................................................................366

7 Chitosan .............................................................................................................. 369
7.1 Chemical Structure and Properties of Chitosan .................................................369
7.2 Production of Chitosan .......................................................................................370
7.3 Food Applications of Chitosan ...........................................................................370

8 Scleroglucan ........................................................................................................ 371
8.1 Chemical Structure and Properties of Scleroglucan ...........................................371
8.2 Production of Scleroglucan ................................................................................372
8.3 Scleroglucan in the Food Industry .....................................................................372

9 Concluding Remarks ........................................................................................... 373
References ............................................................................................................... 374



Contents

xi

Chapter 13:  Xanthan: Biotechnological Production and Applications ......................385
Louise C. Candido da Silva, Brenda N. Targino, Marianna M. Furtado, 
Miriam A. de Oliveira Pinto, Mirian P. Rodarte, Humberto M. Hungaro
1 Introduction ......................................................................................................... 385
2 Structure and Properties ...................................................................................... 386
3 Applications of Xanthan ..................................................................................... 390
4 Biotechnological Production ............................................................................... 392

4.1 Xanthomonas ......................................................................................................392
4.2 Biosynthesis .......................................................................................................397
4.3 Factors Influencing Production ..........................................................................400
4.4 Recovery of Xanthan ..........................................................................................412

5 Industrial Production ........................................................................................... 414
6 Prospects and Challenges .................................................................................... 415
References ............................................................................................................... 416

Chapter 14:  Designer Foods: Scope for Enrichment 
With Microbe-Sourced Antioxidants ................................................423

Indira P. Sarethy, Sharadwata Pan
1 Introduction ......................................................................................................... 423
2 Global Market for Designer or Functional Food ................................................ 426

2.1 The Worldwide Drift ..........................................................................................426
2.2 Trends in the European Sector ...........................................................................428
2.3 Perspectives of New Markets .............................................................................428

3 Free Radicals and the Demand for Antioxidants ................................................ 429
3.1 Free Radicals and Oxidative Stress ....................................................................429
3.2 Types of Antioxidants and Modes of Action ......................................................430
3.3 Antioxidants and Their Demands .......................................................................430
3.4 Novel Functional Foods, Active Ingredients, and Health Prerogatives ..............432

4 Sources of Nonmicrobial Antioxidants ............................................................... 432
4.1 Synthetic Versus Natural: Perpetual Dilemma ...................................................432
4.2 Plant Protein-Based Natural Antioxidants .........................................................433
4.3 Animal Protein-Based Natural Antioxidants ......................................................433

5 Microbe-Derived Antioxidants ........................................................................... 434
6 Techniques to Deliver Antioxidants in Foods ..................................................... 437
7 Regulatory Issues ................................................................................................ 440
8 Conclusions ......................................................................................................... 443
References ............................................................................................................... 443

Chapter 15:  Monitoring of Microbial Activity in Real-Time ...................................451
Jan Iciek, Ilona Błaszczyk, Magdalena Molska
1 Introduction ......................................................................................................... 451
2 Methods in Food Diagnostics ............................................................................. 452

2.1 Classical Culture Methods .................................................................................452
2.2 Chromogenic and Fluorogenic Isolation Media .................................................453



Contents

xii

2.3 Modified Culture Methods ...............................................................................453
2.4 Methods Based on Impedance .........................................................................454
2.5 Bioluminescent Measurement of ATP..............................................................456
2.6 Cytometry Analysis ..........................................................................................457
2.7 Direct Epifluorescent Filter Technique (DEFT) ...............................................458
2.8 Molecular Methods ..........................................................................................459
2.9 Immunological Tests ........................................................................................462

2.10 Biosensors ........................................................................................................464
2.11 The Method of Redox Potential Measurements ...............................................465
2.12 Online Measurements .......................................................................................467

3 Conclusions ......................................................................................................... 472
References ............................................................................................................... 472

Index ..............................................................................................................477



xiii

List of Contributors

Asif Ahmad Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, Pakistan
Zaheer Ahmed Allama Iqbal Open University Islamabad, Islamabad, Pakistan
Gabriela Alves Macedo University of Campinas (UNICAMP), Campinas-SP, São Paulo, Brazil
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