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Preface to the 2nd Edition

Driven by new knowledge and new techniques devel-
oped through research findings and by market demand,
the food industry is very active in technological innova-
tion with a good track record in searching for new ways
of processing foods. However, with the increasing
demand from consumers for enhanced food safety and
quality, challenges for developing and adopting novel
and advanced processing techniques are still facing the
food industry.

The 1st edition of Emerging Technologies for Food
Processing was published in 2005, with the main aims of
presenting a comprehensive review of innovations in
food processing, stressing topics vital to the food indus-
try, and pinpointing the trends in future research and
development, to provide food engineers and technolo-
gists with valuable sources of information for further
research and developments for the food processing
industry, and to serve as an essential and comprehensive
reference source for undergraduate and postgraduate
students and researchers in universities and research
institutions. This will continue to be the purpose of this
2nd edition.

In the 2nd edition, as well as updating or rewriting
individual chapters to include the latest developments

xi

in each topic area, five new chapters have been added.
In the past several years, the use of high-pressure pro-
cessing has become widespread in the food industry
with a diverse range of food products being treated,
therefore two new chapters are added in Part I to reflect
this trend. Recently, cold plasma and ozone have
emerged as effective technologies for food decontami-
nation, and two new chapters are thus included to
cover these two topics in Part III. In addition, in Part
IV, the content on nuclear magnetic resonance technol-
ogy was not in harmony with the rest of this part, so
this has been is replaced with a chapter on infrared
heating. Finally, in Part V, a new chapter on improving
freezing technology by electrical and magnetic fields is
included, since this is an emerging technology in the
refrigeration area.

Professor Da-Wen Sun, Director

Food Refrigeration and Computerised Food
Technology; National University of Ireland, Dublin
(University College Dublin), Agriculture &

Food Science Centre, Belfield, Dublin 4, Ireland
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High-Pressure Processing of Foods: An Overview
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1.1 INTRODUCTION

Food processing involves the transformation of raw
animal or plant materials into consumer-ready products,
with the objective of stabilizing food products by pre-
venting or reducing negative changes in quality.
Without these processes, we would neither be able to
store food from time of plenty to time of need nor to
transport food over long distances.

Nowadays, consumers are not only concerned about
the sensory characteristics of food products (e.g.,
texture, flavor, aroma, shape, color, and aftertaste),
they also pay more attention to their nutritional value.
In general, consumers are demanding more minimally
processed and additive-free food products. A goal of
food manufacturers is to develop and employ process-
ing technologies that retain or create the desired sensory
and nutritional qualities, reduce undesirable changes in
food due to processing, and extend the shelf life of food
products.

There are a variety of preservation technologies that
have been extensively used in the food industry,
including physical (e.g., heating, freezing, chilling,
dehydration, and packaging) and chemical (e.g., reduc-
tion of pH or use of preservatives) preservation
methods. The basis of these traditional methods in-
volves reducing microbial growth and metabolism to
prevent undesirable chemical changes in food. Of the
aforementioned preservation technologies, thermal
treatment (e.g., pasteurization, sterilization) is probably
the most commonly used. Although heating food effec-
tively reduces levels of microorganisms, such processing
can alter its natural taste and flavor, and can destroy its
nutritional quality.

Therefore, alternative or novel food-processing tech-
nologies are being explored and implemented to pro-
vide safe, fresh-tasting, nutritive foods without the

Emerging Technologies for Food Processing

http://dx.doi.org/10.1016/B978-0-12-411479-1.00001-2

using heat or chemical preservatives. Innovative non-
thermal processes for preserving food have attracted
the attention of many food manufacturers. In the search
for new processing methods, particularly for certain
products, the application of high-pressure (HP) process-
ing has been regarded as a promising alternative to
thermal treatments, in terms of ensuring safety and
minimizing the processing effects on quality properties.
Unlike heat treatment, proper HP treatment does not
reduce the quality of foods, and pressure is evenly and
instantaneously transmitted throughout the sample,
which allows products without over-treated parts to be
obtained. Moreover, HP technology has shown some
potential for enhancing several food processes (e.g.,
extraction, freezing, thawing), as well as modifying the
physicochemical properties of functional ingredients in
some foodstuffs (Norton and Sun, 2008; Prasad et al.,
2009; Tao et al., 2012).

1.2 PRINCIPLES OF HP PROCESSING

Up to now, comprehensive research efforts have been
directed toward understanding the effects of HP on
various food products and food ingredients. In the
meantime, a great number of works about using HP to
process foods are still being performed. Some key find-
ings in this regard will be summarized in this chapter.

1.2.1 Background

Studies of the effects of HP on foods date back over a
century; in 1899, Bert Hite from the Agriculture
Research Station in Morgantown, West Virginia,
designed and constructed a HP unit to pasteurize milk
and other food products (Rivalain et al., 2010). In 1914,
he showed that yeasts and lactic acid bacteria associated
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