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PREFACE

Production by microbiological processes of alcoholic beverages, and |
of a vast range of primary and secondary products of microbial metab-
olism, was covered in the first three volumes in this series. The
fourth volume dealt with manufacture of microbial biomass, which in
physiological terms can be viewed as production of cellular protein
for use as food and fodder. All of the processes covered in these first
four volumes exploit the metabolic idiosyncracies of micro-organisms
for commercial use. The topics covered in the present volume differ
from those described in the first four volumes of the series in that they
are concerned with industrial exploitation not of entire metabolic
pathways in microbes, but of individual enzymes or short sequences of
enzymes.

Microbial enzymes have been used industrially for centuries, and
until comparatively recently without any knowledge of the nature of
enzymes. Commercial use of microbial enzymes received a tremendous
fillip in the 1960s when proteases were incorporated into washing
powders, and this did much to encourage further industrial use of
microbial enzymes. The majority of microbial enzymes currently used
in industry are extracellular depolymerizing or hydrolytic enzymes,
but other classes of enzyme are beginning to find commercial uses,
particularly in diagnostic kits. Additional uses for microbial enzymes
are being actively researched in many countries of the World, and
this constitutes one of the major growth areas in industrial micro-
biology.

In exploiting intact micro-drganisms to carry out particular enzyme-
catalysed reactions, or a chemical conversion that involves just a few
enzymes, the industrial microbiologist is essentially using microbes as
chemical reagents. The number of these processes operated com-

ix



X PREFACE

mercially is now quite large. This particular group of processes became
widely known when microbes were first used to bring about structural
alterations in steroid molecules, a breakthrough that greatly lowered
the cost of cortisone production and, later, was extensively used in
the manufacture of oral contraceptives. This too is a major growth
area in economic microbiology, one closely allied with the chemical
and pharmaccutical industries.

i am cxremely grateful for the advice given to me during the
preparation of this volume by my colleague Alan Rayner.

August, 1980 ANTHONY H. ROSE
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I. INTRODUCTION

Commercial production of mxcroblal primary and secondary products
of métabolisim, as well as of alcoholic beverages and biomass, involves

1



2 ANTHONY H. ROSE

a highly co-ordinated series of enzyme-catalysed reactions which are
associated with growth of the producing micro-organism. In addition,
there are other industrially important microbiological processes which
involve just one enzyme or a small number of enzymes. Where the
process involves just one microbial enzyme, this can be extracted from
cultures of the producing micro-organism, and used under conditions
where the extent to which the substrate of the reaction is converted into
product is under the more or less total control of the operator.
Alternatively, activity of the enzyme—or there may be- two or
more—can be exploited using intact microbes, again under conditions
that allow the operator to control the extent to which the substrate is
converted into the desired product. In ‘both typés of: process, the
isolated enzyme or intact micro-organism is being used essentially as a
chemical reagent to efféct econommicallf important miolecular trans-
formations. Individual chapters in this volume descrlbe thc more
important of these enzymes and bioconversions. - Y

Il. HISTORY OF INDUSTRIALLY IMPORTANT MICROBIAL
ENZYMES AND BIOCONVERSIONS

A. Enzymes

The concept of catalysis, the process by which the rate at which
chemical reactions proceed is speeded up by the presence of another
chemical compound that classically does not itself undergo chemical
change, was developed rapidly in the early part of the Nineteenth
Century. The first catalytic reaction described in the literature was the
observation made by Vogel (1812) that, at low temperatures, oxygen
and hydrogen react chemically when mixed in the presence of ¢harcoal.
Berzelius, a few years later in 1837, defined catalysis as a force apart
‘such that material may, by their mere presence, and not on account of
their chemical afhinities, awaken in a substance such affinities as are
latent at the temperature in question’; this translation comes from
Keilin (1966). Presciently, Berzelius (1887) went on to assume that ‘in
living plants and animals, thousands of catalytic processes take place
between tissues and. fluids, thus giving rise to multitudes of chemical
compounds’. Again, I am indebted to Keilin (1966) for this translation.



