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Preface

Food process engineering comprises a series of unit operations traditionally applied

in the food industry. One major component of these operations relates to the use of

heat, directly or indirectly, to provide foods free from pathogenic microorganisms.

Thermal processes are able to control microbial populations, but can also affect the

biochemical composition of many foods, resulting in losses of quality, both sensory

and nutritional. The last three decades have witnessed the advent and adaptation of

several operations, processes, and techniques aimed at producing microbiologically

safe foods, but with minimum alteration of sensory and nutritive properties. Some

of these techniques have eliminated totally the thermal component in food proces-

sing, so they are considered to be alterative methods.

Most of the above-mentioned operations not relying on heat to preserve foods

have received different denominations. Many terms, such as “emerging technolo-

gies,” “novel processes,” “cold pasteurization techniques,” and “non-thermal pro-

cessing,” have been used to refer to them. Some of these terms are limited or

inaccurate. For example, emerging technologies once exploited on a commercial

scale may become established, whereas cold pasteurization or sterilization may be

interpreted as being conducted at temperatures well below room temperature. The

two common features that properly describe all these technologies are their appli-

cation under room (or ambient) conditions and their elimination of the heat com-

ponent to preserve or convert foods. Thus, the most generic terms encompassing

the technologies under discussion are “ambient-temperature processes” and “non-

thermal food processes.” Since there is also the matter of convention within

disciplines, a suitable term to describe alternative technologies in food processing

is necessary. Food scientists seem to agree on the ambiguity of the terms “ambient

temperature” and “room temperature,” and so they prefer to simply define non-

thermal food processing as those technological alternatives aimed at preserving the

quality of treated foods with the absence of heat treatments.
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In terms of education, some programs of study in chemical engineering, agricul-

tural engineering, biosystems engineering, food science and technology, and so on,

include food process engineering as a subject. This theme or topic is offered at both

the undergraduate and the graduate level, and sometimes a distinction is made

between preserving operations and transformation operations, or between tradition-

al thermal processing and alternative non-thermal processing. The Graduate Pro-

gram in Food Science and Technology of the Autonomous University of Chihuahua

has combined these criteria for some time, offering courses on conventional food

processing technologies, alternative food processing technologies, and conversion

operations. This book has been written as a textbook for a course covering alterna-

tive food processing technologies and conversion operations, i.e., the most impor-

tant non-thermal food processing operations in the food industry, as currently

taught at the Autonomous University of Chihuahua. It is divided into three parts:

an introductory part which covers handling of food materials along with prelimi-

nary operations such as cleaning and sorting, a second part dealing with processing

or conversion operations, and a third part devoted to the study of preservation

operations, where the most relevant recent alternatives such as ultrahigh hydrostatic

pressure and high-voltage pulsed electric fields are included.

The idea of writing the book originated from experiences accumulated over the

years in researching and teaching both food conversion operations and alternative

food processing technologies. The author reckoned on the need for a compilation of

information on the subject of non-thermal technologies, whether used as a preserv-

ing method or not, in a single volume. The book is intended to be used as a textbook

for different food-processing-related courses, or as a book to be consulted by

practicing engineers dealing with these subjects in the food industry. The project

took several years of intensive work to collect, analyze, and refine information on

the subject from varied and valuable sources. One of these sources was the feedback

from students of the above-mentioned course on alternative food processing tech-

nologies and conversion operations. Many contributions from students were helpful

in organizing the work. Particularly relevant for preparing the third part of the book

were analytical reviews on the corresponding themes provided by Maria Antonieta

Anaya-Castro, Arcely Córdova-Muñoz, and Edmundo Juárez-Enrı́quez.

Sincere and fondest appreciation is given to my wife Sylvia and my daughters

Samantha and Christina, who suffered the inevitable reduction of time shared with

them owing to the extra investment in time needed to write this book.

Chihuahua, Mexico Enrique Ortega-Rivas
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