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Series Preface

Food engineering is the multidisciplinary field of applied physical sciences com-
bined with the knowledge of product properties. Food engineers provide the
technological knowledge transfer essential to the cost-effective production and
commercialization of food products and services. In particular, food engineers
develop and design processes and equipment in order to convert raw agricultural
materials and ingredients into safe, convenient, and nutritious consumer food
products. However, food engineering topics are continuously undergoing changes
to meet diverse consumer demands, and the subject is being rapidly developed to
reflect market needs.

In the development of food engineering, one of the many challenges is to employ
modern tools and knowledge, such as computational materials science and nanotech-
nology, to develop new products and processes. Simultaneously, improving quality,
safety, and security remains a critical issue in the study of food engineering. New
packaging materials and techniques are being developed to provide more protection
to foods, and novel preservation technologies are emerging to enhance food security
and defense. Additionally, process control and automation regularly appear among
the top priorities identified in food engineering. Advanced monitoring and control
systems are developed to facilitate automation and flexible food manufacturing.
Furthermore, energy savings and minimization of environmental problems continue
to be important issues in food engineering, and significant progress is being made
in waste management, efficient utilization of energy, and reduction of effluents and
emissions in food production.

The Contemporary Food Engineering book series, which consists of edited
books, attempts to address some of the recent developments in food engineering.
Advances in classical unit operations in engineering related to food manufacturing
are covered as well as such topics as progress in the transport and storage of liquid
and solid foods; heating, chilling, and freezing of foods; mass transfer in foods;
chemical and biochemical aspects of food engineering and the use of kinetic analy-
sis; dehydration, thermal processing, nonthermal processing, extrusion, liquid food
concentration, membrane processes, and applications of membranes in food pro-
cessing; shelf-life, electronic indicators in inventory management, and sustainable
technologies in food processing; and packaging, cleaning, and sanitation. These
books are aimed at professional food scientists, academics researching food engi-
neering problems, and graduate-level students.

The editors of these books are leading engineers and scientists from all parts of the
world. All of them were asked to present their books in such a manner as to address
the market needs and pinpoint the cutting-edge technologies in food engineering.
Furthermore, all contributions are written by internationally renowned experts who
have both academic and professional credentials. All authors have attempted to
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XXiv Series Preface

provide critical, comprehensive, and readily accessible information on the art and
science of a relevant topic in each chapter, with reference lists for further informa-
tion. Therefore, each book can serve as an essential reference source to students and
researchers in universities and research institutions.

Da-Wen Sun
Series Editor



Series Editor
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have been widely reported in national and international media. The results of his
work have been published in over 500 papers including 200 peer reviewed journal
papers. According to Thomson Scientific’s Essential Science IndicatorS™ updated
as of July 1, 2010 based on data derived over a period of 10 years and 4 months
(January 1, 2000 to April 30, 2010) from the ISI Web of Science, a total of 2,554
scientists are among the top 1% of the most frequently cited scientists in the category
of Agricultural Sciences, and professor Sun tops the list with his ranking of 31.

Sun received his B.Sc. honors (first class), his M.Sc. in mechanical engineering,
and his Ph.D. in chemical engineering in China before working in various universities
in Europe. He became the first Chinese national to be permanently employed in an
Irish university when he was appointed as college lecturer at the National University
of Ireland, Dublin (University College Dublin) in 1995, and was then continuously
promoted in the shortest possible time to senior lecturer, associate professor, and full
professor. He is currently the professor of food and biosystems engineering and the
director of the Food Refrigeration and Computerized Food Technology Research
Group at University College Dublin.

Sun has contributed significantly to the field of food engineering as a leading
educator in this field. He has trained many Ph.D. students who have made their own
contributions to the industry and academia. He has also regularly given lectures
on advances in food engineering in international academic institutions and deliv-
ered keynote speeches at international conferences. As a recognized authority in
food engineering, he has been conferred adjunct/visiting/consulting professorships
from 10 top universities in China including Zhejiang University, Shanghai Jiaotong
University, Harbin Institute of Technology, China Agricultural University, South
China University of Technology, and Jiangnan University. In recognition of his sig-
nificant contribution to food engineering worldwide and for his outstanding lead-
ership in this field, the International Commission of Agricultural and Biosystems
Engineering (CIGR) awarded him the CIGR Merit Award in 2000 and again in 2006.
The Institution of Mechanical Engineers (IMechE) based in the United Kingdom
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Preface

The evaluation of food quality and safety is one of the key tasks in the manufac-
turing process of foods and beverages as well as in their R&D. Even though food
quality may depend on its hedonic aspect, its quantitative evaluation becomes more
important in the food industry and academia. Fortunately, it is possible to definitely
evaluate food quality, owing to the advent of some sophisticated systems, including
nondestructive testing techniques and emerging technology. The aim of this book is
to review and introduce the state-of-the-art technology and systems for quantitative
evaluation of food quality, particularly those suitable for definite measurement of
it. Also, this book will cover detecting systems for food safety because good foods
relate directly to safe foods.

This book has eleven chapters, including an introductory chapter to describe con-
cept and scope of food quality parameters such as color, texture, shape and size,
chemical compositions, flavor, safety, and so on. Chapters 2 to 11 deal with indi-
vidual systems for quality parameters, i.e., instruments for textural and rheological
properties, artificial intelligent systems for sensory evaluation, computer vision, near
infrared (NIR), nuclear magnetic resonance (NMR) and magnetic resonance imag-
ing (MRI), sonic and ultrasonic systems, multispectral and hyperspectral imaging
techniques, electronic noses, biosensors, and nanotechnology in food quality and
safety evaluation systems. Each chapter describes the principles related to each sys-
tem and applications to foods.

Especially, biosensors in Chapter 10 and nanotechnology in Chapter 11
are recognized as new tools for laboratory analysis and on-site industrial use.
Conventionally speaking, food biosensors are typically used for the biochemical
evaluation of food, such as quality analysis and safety monitoring, rather than for
the determination of physical properties. Recently, nanotechnology is being applied
in enhancement of sensitivity and detection limit in measurement systems for food
quality and safety.

It is hoped that this book will encourage those already working in the food industry
and scientists in universities and research institutes, and help clarity the needs of the
food industry and stimulate new ideas, either for importing technologies from other
disciplines or for the development of new approaches to food quality evaluation.

Yong-Jin Cho
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