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For centuries mankind has a history of using the power of natural catalysts-en-
zymes. But only late in the 19t" century, after the term enzymes had been coined
by Kiithne, the enzyme directed research and, subsequently, understanding of en-
zymes started to develop. It took 50 more years until the concept of enzymes as we
know it today had been fully developed. After researchers got the chance to com-
bine the observations in the threc dimensional structures with the results of the sys-
tematical modification of enzymes by using the tools of molecular biology, our
knowledge base has broadened even more and scientists understand now the func-
tion of many enzymes on the atomic level.

The industrial use of enzymes, as we know it today, started after the German
chemist Otto Réhm discovered in 1913 the efficacy of pancreatic trypsin for the re-
moval of proteinacious stains from clothes. Today, microbial proteases have be-
come the workhorses in the cleaning industry. They are contained in almost every
single detergent package and catalyze the removal of stains like blood, milk or egg
remains on our clothes very efficiently.

In other fields, enzymatic processes have completely replaced conventional
chemical processes. The best example is the production of high fructose corn syrup
from cornstarch.

The table of contents of this book shows clearly in how many different applica-
tions enzymes have become a useful adjuvant. In the food industry enzymes are
used to improve dairy products like cheese or to supply us with breads that have the
right crumb structure and give us the right feeling of the texture while eating. In
non-food applications, we do not only benefit from the clean wash that detergents
deliver thanks to enzymes, but we see also the fashionable look of “stone-washed”
jeans, which is achieved by treatment of jeans with cellulases. Finally the catalysis
of a wide range of reactions in synthetic organic chemistry has been explored. In-
terestingly, enzymes find their application as parts of the of molecular biology tool-
box, which is necessary to enable modification enzymes in protein engineering and

in the construction of microbial production hosts for enzymes. Obviously this book



contains many more examples of enzyme usage and I leave it to the curiosity of the
interested reader to discover the world of industrial enzyme use,

While writing this preface and reading the table of contents again, I realized
that industrial enzyme usage is still a very fast emerging field. Since the English is-
sue of the book has been finished, two new enzyme application areas deserve their
own chapters. The production of bio-ethanol from cornstarch has become a fast
growing commercial application for industrial enzymes and in the last few years the
production of ethanol via enzyme enabled fermentations of lignocellulytic raw mate-
rials like corn stover was subject of two huge research projects sponsored by the
National Renewable Energy Lab of the US Department of Energy. 1 expect many
more industrial applications of enzymes to come.

While planning the book, 1 strived to achieve a comprehensive overview of all
aspects of enzyme usage. This includes almost all applications of enzymes in an in-
dustrial environment in its broadest sense, the discovery, modification and produc-
tion of technical enzymes and finally a chapter about enzyme safety and regulatory
considerations.

In order to have the most competent authors for each topic, I invited as many
authors as possible from the cnzyme applying industry to explain usage, function
and problems of enzyme application in their field. 1invited scientists from academia
to describe the enabling techniques for discovery, improvement and production of
enzymes and the facts about safe enzyme usage.

I have received many positive comments on the English issue of this book.
This is certainly a compliment to the numerous authors, who contributed to it. It
is another compliment to the authors that Prof. Zhanglin Lin took the initiative to
find a Chinese publisher and translate the book into Chinese. I think that the au-
thors can be proud of such an achievement and I hope that the Chinese speaking bio-

technology community will benefit from the content of the book as much as the

many readers of the English edition.

Wolfgang Aehle
Oct. 14, 2005
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alcohol dehydrogenase

acceptable daily intake
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alanine

arginine

adenosine 5'-monophosphate
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adenosine 5'-triphosphate

cytidine

copy DNA .

citrate lyase

cytidine 5'-monophosphate
coenzyme A

citrate synthetase

cytidine 5'-triphosphate

deoxy

gene locus for E. coli DNA adenine
methylase (N® methyladenine)

gene locus for E. coli DNA cytosine
methylase(5-methylcytosine)

dideoxy

dideoxynucleoside 5'-triphosphate

dextrose equivalent

diethylaminoethyl
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DOPA

dpm
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E.C

F6P
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GDP
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Gly
GMP
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GPT
GTP

3-HBDH
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1IDP
Ile

INT
ITP

LLDH
Lys

3-(3,4-dihydroxyphenylalanine) [ 3-hy-
droxy-L-tyrosine ]
decays per minute

double-stranded
Enzyme Commission

fructose 6-phosphate

free alpha amino nitrogen,i. e. ,a meas-
ure of peptides/amino acids available
for yeast to be used as nutrient

N-formylmethionine

flavin mononucleotide

flavin mononudeotide, reduced

guanosine

guanosine 5'-diphosphate

glutamic acid

glycine

guanosine 5'-monophosphate
glucose oxidase

glutamate oxaloacetate transaminase
glucose 6-phosphate

glutamate pyruvate transaminase

guanosine 5'-triphosphate

3-hydroxybutyrate dehydrogenase
high-fructose corn syrup

E. coil gene locus for methylation
E. coil gene locus for restriction

E. coil gene locus for sequence specificity

inosine 5’-diphosphate
isoleucine
iodonitrotetrazolium chloride

inosine 5’-triphosphate

lactate dehydrogenase

lysine

methylated
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