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Foreword

In the last 50 years an increasing number of modified and alternative
foods have been developed using various tools of science,
engineering, and biotechnology. The result is that today most of the
available commercial food is somehow modified and improved, and
made to look better, taste different, and be commercially attractive.
These food products have entered in the domestic first and then the
international markets, currently representing a great industry in most
countries. Sometimes these products are considered as life-supporting
alternatives, neither good nor bad, and sometimes they are just seen as
luxury foods. In the context of a permanently growing population,
changing climate, and strong anthropological influence, food
resources became limited in large parts of the Earth. Obtaining a
better and more resistant crop quickly and with improved nutritional
value would represent the Holy Grail for the food industry. However,
such a crop could pose negative effects on the environment and
consumer health, as most of the current approaches involve the use of
powerful and broad-spectrum pesticides, genetic engineered plants
and animals, or bioelements with unknown and difficult-to-predict
effects. Numerous questions have emerged with the introduction of
engineered foods, many of them pertaining to their safe use for
human consumption and ecosystems, long-term expectations,
benefits, challenges associated with their use, and most important,
their economic impact.

The progress made in the food industry by the development of
applicative engineering and biotechnologies is impressive and many
of the advances are oriented to solve the world food crisis in a
constantly increasing population: from genetic engineering to
improved preservatives and advanced materials for innovative food



quality control and packaging. In the present era, innovative
technologies and state-of-the-art research progress has allowed the
development of a new and rapidly changing food industry, able to
bottom-up all known and accepted facts in the traditional food
management. The huge amount of available information, many times
is difficult to validate, and the variety of approaches, which could
seem overwhelming and lead to misunderstandings, is yet a valuable
resource of manipulation for the population as a whole.

The series entitled Handbook of Food Bioengineering brings together a
comprehensive collection of volumes to reveal the most current
progress and perspectives in the field of food engineering. The editors
have selected the most interesting and intriguing topics, and have
dissected them in 20 thematic volumes, allowing readers to find the
description of basic processes and also the up-to-date innovations in
the field. Although the series is mainly dedicated to the engineering,
research, and biotechnological sectors, a wide audience could benefit
from this impressive and updated information on the food industry.
This is because of the overall style of the book, outstanding authors of
the chapters, numerous illustrations, images, and well-structured
chapters, which are easy to understand. Nonetheless, the most novel
approaches and technologies could be of a great relevance for
researchers and engineers working in the field of bioengineering.

Current approaches, regulations, safety issues, and the perspective
of innovative applications are highlighted and thoroughly dissected in
this series. This work comes as a useful tool to understand where we
are and where we are heading to in the food industry, while being
amazed by the great variety of approaches and innovations, which
constantly changes the idea of the “food of the future.”

Anton Ficai, PhD (Eng)

Department Science and Engineering of Oxide Materials and Nanomaterials,
Faculty of Applied Chemistry and Materials Science, Politehnica University
of Bucharest,
Bucharest, Romania



Series Preface

The food sector represents one of the most important industries in
terms of extent, investment, and diversity. In a permanently changing
society, dietary needs and preferences are widely variable. Along with
offering a great technological support for innovative and appreciated
products, the current food industry should also cover the basic needs
of an ever-increasing population. In this context, engineering,
research, and technology have been combined to offer sustainable
solutions in the food industry for a healthy and satisfied population.

Massive progress is constantly being made in this dynamic field,
but most of the recent information remains poorly revealed to the
large population. This series emerged out of our need, and that of
many others, to bring together the most relevant and innovative
available approaches in the intriguing field of food bioengineering. In
this work we present relevant aspects in a pertinent and easy-to-
understand sequence, beginning with the basic aspects of food
production and concluding with the most novel technologies and
approaches for processing, preservation, and packaging. Hot topics,
such as genetically modified foods, food additives, and foodborne
diseases, are thoroughly dissected in dedicated volumes, which reveal
the newest trends, current products, and applicable regulations.

While health and well-being are key drivers of the food industry,
market forces strive for innovation throughout the complete food
chain, including raw material/ingredient sourcing, food processing,
quality control of finished products, and packaging. Scientists and
industry stakeholders have already identified potential uses of new
and highly investigated concepts, such as nanotechnology, in virtually
every segment of the food industry, from agriculture (i.e., pesticide
production and processing, fertilizer or vaccine delivery, animal and
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