
Contents 
Prefacc ............................................................................................................................................... ix 
Acknowledgments ............................................................................................................................. xi 
Editors ............................................................................................................................................ xiii 
Contributors ................................................................................................................................... xvii 

Chapter 1 Fermentation Microbiology and Biotechnology: An Historical Perspective ............... 1 

E.M.T. El-Mansi, Charlie F.A. Bryee, Brian S. Hartley, 
and Arnold L. Demain 

Chapter 2 Microbiology of Industrial Fermentation: Central and Modern Concepts .................. 9 

E.M. T. El-Mansi, F. Bruee Ward, and Arun P. Chopra 

Chapter 3 Fermentation Kinetics: Central and Modern Concepts .............................................. 37 

Jens Nielsen 

Chapter 4 Microbial Synthesis of Primary Metabolites: Current Trends and 
Future Prospects ....................................................................................................... 77 

Arnold L. Demain and Sergio Sanehez 

Chapter 5 Microbial and Plant Cell Synthesis of Secondary Metabolites and 
Strain Improvement .................................................................................................. 101 

Wei Zhang, lain S. Hunter, and Raymond Tham 

Chapter 6 Applications of Meta,bolomics to Microbial "Cell Factories" for 
Biomanufacturing: Current Trends and Future Prospccts ....................................... 137 

David M. Mousdale and Brian MeNeil 

Chapter 7 Flux Control Analysis and Stoichiometric Nctwork Modeling: 
Basic PrincipIes and Industrial Applications ........................................................... 165 

E.M.T. El-Mansi, Gregory Stephanopoulos, and Ross P. Carlson 

Chapter 8 Enzyme and Cofactor Engineering: Current Trends and Future Prospects 
in the Pharmaceutical and Fermentation Industries ................................................. 201 

George N. Bennett and Ka-Yiu San 

vii 



viii Contents 

Chapter 9 Conversion of Renewable Resources to Biofuels and Fine Chemicals: 
Current Trends and Future Prospects ....................................................................... 225 

Aristos A. Aristidou, Namdar Baghaei-Yazdi, Muhammad Javed, 
and Brian S. Hartley 

Chapter 10 Functional Genomics: Current Trends, Tools, and Future Prospects in the 
Fermentation and Pharmaceutical Industries ........................................................... 263 

Surendra K. Chikara and Toral Joshi 

Chapter 11 Beyond Cells: Culturing Complex Plant Tissues for the Production of 
Metabolites and Elite Genotypes ............................................................................. 295 

Pamela J. Weathers, Melissa J. Towler, and Barbara E. Wyslouzil 

Chapter 12 Cell Immobilization and Its Applications in Biotechnology: 
Current Trends and Future Prospects ....................................................................... 313 

Ronnie G. Willaert 

Chapter 13 Biosensors in Bioprocess Monitoring and Control: Current Trends and 
Future Prospects ....................................................................................................... 369 

Chris E. French and Chris Gwenin 

Chapter 14 Solid-State Fermentation: Current Trends and Future Prospccts ........................... .403 

Lalita Devi Gottumukkala, Kuniparambil Rajasree, Reeta Rani Singhania, 
Carlos Ricardo Soccol, and Ashok Pandey 

Chapter 15 Bioreactors: Design, Operation, and Applications ................................................... 417 

. Anthony R. Allman 

Chapter 16 Control of Industrial Fermentations: An Industrial Perspective .............................. 457 

Craig J. L. Gershater and César Arturo Aceves-Lara 

Chapter 17 Monitoring and Control Strategies for Ethanol Production in 
Saccharomyces Cerevisiae ....................................................................................... 489 

Gilles Roux, Zetao Li, and Boutaib Dahhou 

Appendix: Suppliers List ............................................................................................................. 519 

Index .............................................................................................................................................. 521 


