Table of Chapters and Contents

Stoicheiometric Aspects of Microbial Growth
D. HERBERT Microbiological Research Establishment, Porton

Introduction and Historical Digression 1
Development of Continuous Culture Studies X
Continuous culture in Industry L
Stoicheiometric Aspects of Microbial Growth T
Elementary Composition of Microorganisms 8
Definition of a "Mole" of Microorganism _ 15
Yields, Quotients and related quantities 15
Elementary Balance equations for Growth 18
Effect of Dilution Rate on Respiration and Yield 20
Discussion : Balance Equations and SCP Production 24
References 4

Physiological State of Continuously Grown Microbial Cultures

I. MALEK Prague, Czechoslovakia
Introduction Sr
The Dynamic, Vectorial Concept of Physiological State 32
Conclusions and Mission 35
References 36

Flow Microcalorimetry of the Chemostat

J.M. CARDOSO-DUARTE, M.J. MARINHO & N. van UDEN, Gulbenkian

Institute of Science, Portugal
Introduction Lo
Materials and Methods 41
Results. 41
Discussion 45
Summery and References L7

The Teaching of Continuous Culture

A.T. BULL & J.H. SLATER, University of Kent, England
Continuous Culture in teaching Curricula 49
Towards a Basic Teaching Philosophy 53
Concerning Theory $9
Concerning Practice 56
Range and Feasibility of Experimental Investigations 58
Epilogue : Ultimate Objectives 67
References 67

5  Single Cell Protein from Starch

D.G. MACLENNAN, University of Sidney, Australia
Introduction 69
H{drocarbon Feedstocks 70
Alternative Feedstocks 1L
Economics of Starch—Based SCP Processes b

References 3



R (RS

V.

vi
6

10

Utilization of Waste Cellulose for the Production of
Single Cell Protein

A.E. HUMPHREY, W.B. ARMIGER, D.W. ZABRISKIE, S.E. LEE,
A. MOREIRA & G. JOLY Un1vers1ty of Pennsylvama, USA

Introduction

Materials and Methods
Mechanism of Attack

Glucose and Cellobiose Profiles
Semi-continuous Operation
Conclusion and References

Growth of Filamentous Fungi on Agricultural Waste
C. ROLZ, R. ESPINOSA, S. de CABRERA, 0. MALDONADO &
J.F. MENCHU ICAITA, Guatemala

Introduction

Screening and Selection of Fungi

Leboratory Growth Studies in Coffee Waste Waters
Pilot Scale Studies with Coffee Waste Waters and
Molasses

Future Developments

References

The Pekilo Process: A Development Project
H. ROMANTSCHUK Oy Tampella AB, Finland

Introduction

Project Description

Pekilo Protein

Economy of the Pekilo Process
Conclusion

Mixed Bacterial Cultures as a Basis for Continuous
Production of SCP from C, Compounds

D.E.F. HARRISON, T.G. WILKINSON, S.J. WREN &
J.H. HARWOOD Shell Research Ltd., England

Introduction
Methods, Results and Discussion
Conclusion and References

Production and Isolation of Protein from Synthetic
Ethanol b b
F. MACHEK®, F. STROS A. bPROKOP L. ADAMEK
of Mlcroblology, Prague Research Institute of the
Fodder Industry, Prague, Czechoslovekia

Introduction
Materials and Methods
Results and Discussion

Protein Production
Protein Isolation
Conclusion
References

aInstitute

100
103
107

107
110
113

116
118
119
120
121

122
123
133

135
135

137
140
143
pRIV

erature as an Engineering Parameter in SCP Production
COONEY & N. MAKIGUCHL Massachusetts Institute
Technology, USA

Introduction
Materials and Methods
Results and Discussion .
Effect on growth and yield
Effect on Cell Death
Effect on Maintenance Coefficient
Effect on Metabolic Pathways
Future Perspectives and References

lcontmuous Production of Enzymes
B. SIKYTA & Z. FENCL Institute of Microbiology, Prague,
Czechoslovakis

Introduction .
Production of o-Amylase by Bacillus subtilis
Simultaneous Production of B-Galactosidase and
Tryptophanase in Escherichia coli

References

Nitrogen Metabolism in Bacteria and Fungi
C.M. BROWN University of Dundee, Scotland

Introduction

Physiology of Ammonia assimilation in Bacteria
Physiology of Ammonia Assimilation in some Yeasts
Glutamine Synthetase, Glutamate Synthase and

the Control of Nitrogen Metabolism

References

The Regulation of Nitrogen Metabolism in £. coli
B.M. KAVANAGH & J.A. COLE University of Birmingham,
England

Introduction

Continuous Culture Experiments

Batch Culture Experlments

Regulation of Nitrogen Metabolism in E. coli
Enzyme Production and Metabolic Regulation in
Continuous Culture

References

Control of Transport Systems for Glucose, Gluconate

and 2-oxo-Gluconate, and of Glucose Metabolism in
Pseudomonas aeruginosa

Hull, England

Synopsis and Introduction
Discussion of Experimental Results
Conclusion

References

E.A. DAWES, M. MIDGLEY & P.H. WHITING University of

vii

146
147

148
150
154
155
156

158
159

164
168

170
170
IT3

18

184
185

189

192
193

195
197
204
206



viii

ix
16 Glucose Isomerase in Bacillus coagulans 20 The Use of Bacteri to Detect Alterations in the
I. DIERS Novo Industri, Bagsvaerd, Denmark §0 Ceﬁ S :f B;:;}::?E::imo o -
ﬁgﬁ:ggﬁ‘:ixd R 208 A.R. ARCHIBALD University of Newcastle—upon—Tyne,
Results and Discus(s)izn i pasiana
lgatgt_l Ferme;tationst_ 211 Introduction 262
ontinuous Fermentations 21 i i
Influence of Agitation 21'? léesuits.a.nd P ggg
Ammonia asnd Phosphate-Limited Growth 219 FRESLES R
' Acetate and Lactate-Limited Growth 221 Bafermncas aél
Conclusions 222
References 223 The Mouth as a Chemostat
17 Continuous Culture in Brewing BDLC, EI.;LWOOD & J.R. HUNTER Microbiological Research
J.S. HOUGH, C.W. KEEVIL, V. MARIC, G. PHILLISKIRK & EPTALiAbary, St Aaaiarn
T.W. YOUNG The University of Birmingham, Englend Introduction 270
Introduction 226 Continuous Culture Studz:.es 3 Stre.ptocci i 271
l‘éodix_'n Deve%i??mengsTiﬁk Bé‘ewing o7 ﬁc_mt:(‘;ngg;s Cul;:rz _Studles : Actinomyces viscosus z:g
ontinuous Stirre stems 22 1xe ture Studies
Continuous Tower Fermentei 225 Growth in Films 278
Continuous versus Batch Fermentations 230 _Conclusion 280
Killer Yeast Studies . 231 References 280
High GJ;'a.Vlty Ferrpentg.tlon Studies 233
llgacterla.l Contamination 235 Microbial Adaptation to Low-Nutrient Environments
eferences 235 D.W. TEMPEST & O.M. NEIJSSEL Universiteit van
18 Enzymes from Staphylococcus aureus Amsterdam, Holland
S. ARVIDSON, A. BJORKLIND, R. ERI ON & T. s
Karolinska institutet, Stc’nckholm,KgSegen s Introduction ol 283
o il gptallc-et?.nd A;s;milgtig Processes ggg
: egulation of Metabolism
g::iit:ls . T 239 Modulation of Uptake and Assimilation of Non-
Batch Cultivations 24 Limiting Nutrients . &0
y Continuous Cultivations 243 Co-ordinate Regulations of the Rates of Synthesis of
Discussion 247 Cellular Macromolecules 293
References 249 Conclusions 294
19 The Action of Antibacterial Agents on Bacteria Grown in References 5
Continuous Culture Mixed Substrate Ultilization
A.C.R. DEAN University of Oxford, D.C. ELLWOOD, W. HARDER & DIJKHUIZEN VUniversity of Groningen,
J. MELLING & A. ROBINSON Microbiological Research Holland
Establishment, Porton, England
Introduction 251 I{ltroductlon 111 i in Ch t roph ggg
Effects of Drug Addition to Continuous Cultures 251 Mixed Substrate Utilization in Chemoorganotrophs
5 £ Mixed Culture Studies 303
Efifects °§ Growth Environment in the Absence of Mixed Substrate Utilization in Mixotrophs and
- Dmesczclzizzgnce Sgg Photoheterotrophs 305
ﬂfefeayrences UtlllZ?.tlon of Org?nlc Carbon Compounds
ef 259 by Obligate Chemolithotrophs 310
Conclusion 311
References 311




X

24

25

Mixed Culture Studies with the Chemostat
H. VELDKAMP University of Groningen, Hollend

Introduction

Competition

Other Types of Interaction
Predator — Prey Relationships
References

Development of the Microbial Component of a River
Community

M. LEGNER, P. PUNCOCHAR & V. STRASKRABOVA  Czechoslovak

Academy of Sciences, Prague, Czechoslovakia

Introduction
Methods
Results
Discussion
References

EX CATHEDRA STATEMENTS

Introduction

The Concept of Relative Growth Rate
C.G.T. EVANS Microbiological Research Establishment,
Porton, England
The Concept of Relative Growth Rate: its Theoretical Basis
and Practical Application
D.W. TEMPEST Universiteit van Amsterdam, Holland
E‘xpression of Bacterial Growth Equations in Dimensionless

orm
D. HERBERT Microbiological Research Establishment,
Porton, England

Index of Organisms

Subject Index

315
315
323
325
326

329
330
334
341
343

345

346

3k49

353

30T
360



