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Preface to the Third Edition

Since publication of the second edition much new information on the
microbiology of foods has become available. New techniques in food
processing eliminate some microbiological problems and create new
ones. Methods once thought promising have been abandoned, e.g., the
irradiation of foods with gamma rays, no longer permitted in the United
States. - 4

In response to suggestions, changes have been made in the arrange-
ment of some of the information presented. For example, the charac-
teristics of foods which affect their microbiology have been moved to
the first chapter. In the light of information available since the previous
edition, the chapters on food-borne diseases have been expanded.

Because the latest edition of Bergey’s Manual of Determinative
Bacteriology has made changes in the nomenclature of many of the
bacteria familiar to food microbiologists and invalidated the names of
others, an appendix has been included which briefly describes the
current status of the names of these organisms. Names that are no
longer accepted are marked with an asterisk in the text and are dis-
cussed in the appendix.



xii PREFACE TO THE THIRD EDITION

We regret that we are unable to give acknowledgment and thanks to
all the people whose reports have been the basis for many of the facts
presented. We have attempted to use and refer to major papers or
review articles, which can be a source of additional references.

We wish to express our thanks for criticism and advice from those
who have made suggestions for revision of the second edition: Dr. E. H.
Marth of the University of Wisconsin, Dr. H. W. Walker of lowa State
University, Dr. D. Y. C. Fung of Pennsylvania State University, and Dr.
R. H. Vaughn of the University of California. We also are grateful for
suggestions and materials from Dr. F. L. Bryan of the Center for
Disease Control, Dr. D. E. Bigbee of the University of Maryland, Dr. D.
A. Kautter of the Food and Drug Administration, Dr. R. W. Johnston of
the United States Department of Agriculture, Dr. V. W. Christiansen of
Miles Laboratories, Dr. H. P. Fleming of North Carolina State University,
and S. Doores and F. Feldstein of the University of Maryland.

W. C. Frazier
D. C. Westhoff



Preface to the Second Edition

Since the writing of the first edition of this textbook considerably more
information has become available on the microbial content of foods and
on their preservation and spoilage. New methods of handling and
processing foods have created new microbiological problems. Catering
and mechanical vending of foods are on the increase, as are the uses of
partially or completely precooked foods and of freeze-dried foods.
Irradiation of potatoes and bacon with gamma rays is now permitted,
and it probably will be allowed soon for more foods. Definite rules have
been formulated concerning chemical preservatives permitted in foods.
Biological hazards in food are receiving an incréased amount of atten-
tion, as are suggested microbiological standards for foods.

All this new information demands the expansion of the size of this
volume. However, in the interest of keeping the new edition down to
textbook size, most additions have been made as brief as practicable,
and some sections of the first edition have been shrunk or even eli-
minated.

In response to suggestions, a few changes have been made in the
arrangement of material. Individual chapters deal with the contamina-



xiv PREFACE TO THE SECOND EDITION

tion, preservation, and spoilage of each important class of food, and a
chapter has been added on chemical changes produced by micro-
organisms in constituents of foods.

The author regrets that he has been unable to give acknowledgment
and thanks to all the numerous authors whose reports have been the
bases for the facts presented in this textbook. He is especially grateful
to the many authors from whose publication the data in Tables 10-1,
16-3, 16-4, and 26-2 were gathered.

The author wishes to express his thanks for criticism and advice
from those who read parts of the manuscript: Dr. E. M. Foster, Dr. K.
B. Raper, and Dr. Elizabeth McCoy of the Department of Bacteriology
of the University of Wisconsin. Also, thanks for suggestions regarding
the revisions are due Dr. Carl S, Pederson of Cornell University and Dr.
John C. Ayres of Towa State University..

W. C. Frazier



Preface to the First Edition

.

The purpose of Food Microbiology is to condense into a volume of
modest size the basic principles of food microbiology, together with
illustrations of these principles, in such a form that the book can serve
as a college textbook or as an aid to workers in the fields related to the
food industries. An attempt has been made to summarize and digest
material for the reader and to avoid referring to and quoting long lists of
reports from various workers. Although hundreds of scientific papers on
food microbiology have been consulted during the preparation of the
manuscript, reference has been made, whenever possible, to adequate
books and review articles, each of which gives an extensive bibliog-
raphy, and to individual articles only when books and reviews are not
available. The summarizing references should be especially useful to the
student, who can and will consult only a limited number of sources.
Each of the main subjects treated in this book is worthy of a
separate volume, but limitations of space have not permitted the in-
clusion of all of the material that each specialist, in his enthusiasm for
his field, might wish to see. The author has tried to avoid giving undue
attention to any single phase of food microbiology. It has been found

xv



xvi PREFACE TO THE FIRST EDITION

necessary, of course, to include a limited amount of food technology,
enough for an understanding of the microbiology of some foods.

The subject matter in Food Microbiology has been divided into six
main parts: Part One on the microorganisms important in food micro-
biology, their characteristics and their entrance into foods; Part Two on
the preservation of foods, including basic methods and their application
to specific foods; Part Three on the general principles concerned in the
spoilage of foods and the spoilage of specific foods; Part Four on foods
and enzymes produced by microorganisms; Part Five on foods in
relation to disease, with emphasis on food poisonings and infections;
and Part Six on food sanitation; control, and inspection.

By the time this volume is published new methods and discoveries
will have been reported. Nevertheless, the basic principles of food
microbiology as presented here should still apply.

The author wishes to express his thanks for criticism and advice
from those who read parts of the manuscript: Dr. E. M. Foster, Dr. K.
B. Raper, Dr. J. B. Wilson, and Dr. Elizabeth McCoy of the Department
of Bacteriology of the University of Wisconsin, and Dr. H. J. Peppler of
the Red Star Yeast and Products Company.

W. C. Frazier
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Part One

Food and
Microorganisms

An understanding of the interactions between microorganisms and foods
can be appreciated only if we realize that the food, by its composition,
dictates the resulting flora. Understanding a food's chemistry is a neces-
sary prerequisite to understanding its microbiology. Chapter 1 outlines
those important parameters of foods that affect their microbiology.
Chapter 2 discusses the major groupings of food-borne microorganisms.
The contamination of foods with microorganisms (Chapter 3) is discussed
only briefly in this first section because this subject will be considered
repeatedly in following sections of the text. Similarly. Chapter 4 outlines
general principles of spoilage with additional discussions on specific
commodities to follow in later sections.



