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Preface

We have been teaching an undergraduate course of Physical Properties of Foods in Department of
Food Engineering in Middle East Technical University for four years. We have had difficulty in finding
a suitable textbook for undergraduate students since standard physical properties of foods books do not
cover all the physical properties such as size, shape, volume and related physical attributes, rheological
properties, thermal properties, electromagnetic properties, water activity and sorption properties, and
surface properties together. In addition, engineering concepts and physical chemistry knowledge are
not combined in these books.

We tried to write a book to provide a fundamental understanding of physical properties of foods.
In this book, the knowledge of physical properties is combined with food science, physical chemistry,
physics and engineering knowledge. Physical properties data are required during harvesting, process-
ing, storage and even shipping to the consumer. The material in the book will be helpful for the students
to understand the relationship between physical and functional properties of raw, semi-finished and
processed food to obtain products with desired shelf-life and quality.

This book discusses basic definitions and principles of physical properties, the importance of phys-
ical properties in food industry and measurement methods. Moreover, recent studies in the area of
physical properties are summarized. In addition, each chapter is provided with examples and problems.
These problems will be helpful for students for their self-study and to gain information how to analyze
experimental data to generate practical information.

This book is written to be a textbook for undergraduate students which will fill the gap in physical
properties area. In addition, the material in the book may be of interest to people who are working in the
field of Food Science, Food Technology, Biological Systems Engineering, Food Process Engineering
and Agricultural Engineering. It will also be helpful for graduate students who deal with physical
properties in their research.

The physical properties of food materials are discussed in 6 main categories such as size, shape,
volume and related physical attributes, rheological properties, thermal properties, electromagnetic
properties, water activity and sorption properties and surface properties in this book. In the first chap-
ter physical attributes of foods which are size, shape, volume, density and porosity are discussed.
Methods to measure these properties are explained in details. In Chapter 2, after making an intro-
duction on Newtonian and non-Newtonian fluid flow, viscosity measurement methods are discussed.
Then, principle of viscoelastic fluids, methods to determine the viscoelastic behavior and models
used in viscoelastic fluids are mentioned. Chapter 3 explains definition and measurement methods of
thermal properties such as thermal conductivity, specific heat, thermal diffusivity and enthalpy. In the
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fourth chapter color and dielectric properties of foods are covered. In Chapter 5, equilibrium criteria
and colligative properties are discussed. Then, information is given on measurement of water activity.
Finally preparation of sorption isotherms and models are discussed. The last chapter is about surface
properties and their measurement methods. Where appropriate, we have cited throughout the text the
articles that are available for more information.

We are deeply grateful to Prof. Dr. Haluk Hamamci for encouraging us during writing this book
and his belief in us. We would also like to thank our colleagues Prof. Dr. Ali Esin, Prof. Dr. Haluk
Hamamci, Assoc. Prof. Dr. Nihal Aydogan, Assoc. Prof. Dr. Pinar Calik, Assoc. Prof. Dr. Naime
Asli Sezgi, Assoc. Prof. Dr. Esra Yener, Assist. Prof. Dr. Yusuf Uludag, who read the chapters and
gave useful suggestions. We would also like to thank our Ph.D student Halil Mecit Oztop and his
brother Muin S. Oztop for drawing some of the figures. We would like to extend our thanks to our
Ph.D students, Isil Barutcu, Suzan Tireki, Semin Ozge Keskin, Elif Turabi and Nadide Seyhun for
reviewing our book. We are happy to acknowledge the teaching assistants Aysem Batur and Incinur
Hasbay for their great effort in drawing some of the figures, finding the examples and problems given
in each chapter.

Last but not the least; we would like to thank our families for their continuous support throughout
our academic career. With love, this work is dedicated to our parents who have patience and belief in
us. Thank you for teaching us how to struggle the difficulties in life.

Ankara-TURKEY Serpil Sahin
October 29, 2005 Servet Gülüm Sumnu
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