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We dedicate this book to the thousands of scientists who
made the discoveries that are now presented as fact,
to all the scientists and regulators who use this knowledge
to ensure the safety of the food supply,
and to the advancement of food microbiology



Preface

Food microbiology is an exciting field that reaches into every home and
supports a multibillion-dollar food industry. This book provides a taste
of its complexity and challenge. The safety of food requires more than
memorization of microbiological minutiae. It calls for critical thinking, in-
novative approaches, and healthy skepticism. We have tried to foster these
skills so that today’s students will be able to solve tomorrow’s problems.
We would have never attempted to write a textbook on such a wide
and complex topic as food microbiology “from scratch.” Fortunately, ASM
Press had published an advanced text for researchers, graduate students,
and professors who needed the most up-to-date and in-depth treatment of
food microbiology. Food Microbiology: Fundamentals and Frontiers was writ-
ten by an army of subject area experts who presumed that the reader had a
working knowledge of microbiology, biochemistry, and genetics. The suc-
cess of the first two editions of that book gave us the courage (and the re-
source) to write a food microbiology textbook for undergraduates. Food
Microbiology: an Introduction is the child of the “big book.” For the first edi-
tion of this book, we rewrote the experts’ chapters to make them accessible
to an undergraduate with a semester of microbiology and no biochemistry.
Now we have rewritten them again in response to student input about the
first edition. In some cases, this meant adding foundational material; in
others, it entailed deleting details that only an expert needs to know. The
chapters in this book are, therefore, quite different from those originally
written for the “big book.” In all cases, we have tried to write in a style, ata
level, and in language appropriate for undergraduates. To enhance its util-
ity as a textbook, we have added case studies, word puzzles, chapter sum-
maries, questions for critical thinking, a glossary, and even a few cartoons.
The book is divided into five sections. Students should be aware that
there is a substantial amount of material in the second edition that is not
covered in the first edition. The first section covers the foundational mate-
rial, describing how bacteria grow in food, how the food affects their
growth, control of microbial growth, spores, detection, and microbiological
criteria. Instructors may choose to use the other four sections in virtually
any order. The gram-negative and gram-positive foodborne pathogens are
covered in sections II and II, respectively. Section IV contains chapters on
beneficial microbes and spoilage organisms. This edition has taken the
single chapter on fermentations and split it into a chapter about lactic acid

XV



Xvi

Preface

bacteria and one about yeast fermentations. Molds are covered both as
spoilage organisms and as potential toxin producers. Since viruses may
cause more than half of all foodborne illnesses, treatment of viruses has
been expanded to include explanations of lytic and temperate phages, the
importance of bacteriophage infection prevention to the dairy industry,
and the recent adoption of phages for pathogen control. Prions are not bac-
teria, molds, or viruses; in fact, they are not “microbes” at all. However,
they are a major biological concern to the public and food safety experts.
Section V covers the chemical, biological, and physical methods of control-
ling foodborne microbes and closes by examining industrial and regulatory
strategies for ensuring food safety.

Although only our names appear on the cover of this book, many peo-
ple have made important contributions to it. First and foremost, we ac-
knowledge the subject experts whose chapters in Food Microbiology: Funda-
mentals and Frontiers were important sources of information for our writing.
They are Gary R. Acuff, John W. Austin, J. Stan Bailey, Dane Bernard, Larry
R. Beuchat, Gregory A. Bohach, Robert E. Brackett, Robert L. Buchanan,
Herbert J. Buckenhiiskes, Lloyd B. Bullerman, Iain Campbell, Michael L.
Chikindas, Dean O. Cliver, Jean-Yves D’ Aoust, P. Michael Davidson, James
S. Dickson, Michael P. Doyle, J6zef Farkas, Peter Feng, Graham H. Fleet,
Joseph F. Frank, H. Ray Gamble, Per Einar Granum, Paul A. Hartman, Eu-
gene G. Hayunga, Craig W. Hedberg, Ailsa D. Hocking, Lynn M. Jablonski,
Timothy C. Jackson, Eric A. Johnson, Mark E. Johnson, James B. Kaper,
Jimmy T. Keeton, Charles W. Kim, Sylvia M. Kirov, Todd R. Klaenhammer,
Keith A. Lampel, Alex S. Lopez, Douglas L. Marshall, Anthony T. Maurelli,
John Maurer, Bruce A. McClane, Jianghong Meng, Kenneth B. Miller, Irving
Nachamkin, James D. Oliver, Ynes R. Ortega, Merle D. Pierson, John I. Pitt,
Steven C. Ricke, Roy M. Robins-Browne, Peter Setlow, L. Michele Smoot,
James L. Steele, Bala Swaminathan, Sterling S. Thompson, Richard C. Whit-
ing, Karen Winkowski, Irene Zabala Diaz, Tong Zhao, and Shaohua Zhao.

The reader should thank the students who reviewed each chapter for
level and depth of coverage, writing style, and “what an undergraduate
could be expected to know,” in addition to grammar and usage. We thank
Marcelo Bonnet, Jon Cruz, Rebecca Dengrove, Sylvia Dominguez, Siobain
Duffy, Megha Gandhi, Callie Gunnet, Glynis Kolling, Wendy M.
Iwanyshyn, Jennifer McEntire, Karla Mendoza, Rebecca I. Montville, Mo-
hamed Badaoui Najjar, June Oshiro, Hoan-Jen Pang, Ethan Solomon, Sarah
Smith-Simpson, and Ruth Wiranan for their reviews. Any errors, omis-
sions, or oversimplifications fall on our shoulders.

All of these people, as well as Eleanor Riemer and Ken April (our edi-
tor and production editor, respectively, at ASM), helped make this text
“student friendly.” We hope you find it so and encourage you to explore ca-
reers in food microbiology. Remember, there will always be people who
have to eat and there will always be microbes. Food microbiologists have
great long-term job security.

THOMAS J. MONTVILLE
KARL R. MATTHEWS
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