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Foreword

The World Health Organization estimates that over 350,000 peo-
ple die of food poisoning around the world each year. Within the
United States, the Centers for Disease Control and Prevention esti-
mates that approximately one in every six Americans becomes ill
each year as a result of food poisoning and foodborne diseases.
In spite of numerous health and food-related regulations, approxi-
mately 130,000 people are hospitalized, while 3,000 people die
annually in the USA as a result thereof. Many factors contribute to
food-associated toxicities and poisonings.

Numerous steps may be involved in getting food from the farm
or fishery to the dinner table, and as a consequence, contamination
can occur at multiple sites along the food production chain. The industrialization and globalization
of food production have introduced many additional opportunities for food to become contaminated
with bacteria, viruses, molds, biological toxins, industrial toxins and wastes, pesticides, heavy met-
als, parasites, and plant and marine toxins.

The rapid, international production and shipping of food products around the world can result
in widespread health problems when a food product is contaminated with a toxic or poisonous sub-
stance that can lead to delays in identifying the source and cause. In some cases, the consequences
of food poisoning are rapid as may be the case for many bacterial and viral contaminations. Other
cases of poisoning act more slowly and insidiously as is the case with drinking water contaminated
with lead or a contaminated infant formula.

The consumption of foods is essential for life, and foods contain numerous essential nutrients as
well as many other beneficial ingredients. However, it should be noted that the vast majority of the
population believe that if something is “natural,” it is safe, in spite of the fact that the most toxic
substances known come from natural sources. “Natural” is a word for which there is no official defi-
nition in the United States, although countries such as England and Canada have official definitions.
Just because they occur in nature, many food ingredients are called natural within the United States,
but they would not meet the definition of “natural” in either Canada or England.

It should also be kept in mind that various groups of people are at higher risk and have a greater
susceptibility to various toxins and food poisons. Most notable are children under the age of 5 years
due to their rapid growth, pregnant women, adults over the age of 65 years due to their decreased
defense mechanisms, and immunocompromised individuals.

This book, Food Toxicology, edited by Dr. Debasis Bagchi and Dr. Anand Swaroop, provides
current information on many aspects of food-related poisoning. It addresses several controversial
topics and provides current information regarding food-related toxicity topics that have been
problematic for years.

Sidney J. Stohs, PhD, FACN, CNS, ATS, FAPhA, FASAHP

xi






Preface

Food toxicology demonstrates how natural or synthetic poisons/toxicants in diverse food products
cause harmful, detrimental, or adverse side effects in living organisms. The term toxicity highlights
the degree to which a compound can cause toxic manifestation (poisonous effects) and bodily injury.
However, the degree of toxicity or the propensity of the harmful effect depends on the dose, duration
(time), and route of exposure. The route of exposure includes oral (ingestion), topical, intravenous
(directly into a vein), intramuscular (into a muscle), subcutaneous (under the skin), intraperitoneal
(within the membrane lining the organs of the abdomen), or nasal (for gases and aerosols).

It is important to note that food toxicology is a very important area because the entire world
population depends on the food supply chain, and any contamination or toxic manifestation may
cause serious widespread adverse health effects. Also, this book covers a diverse area of food items
including the processing, preservation of health-promoting constituents in the food and their vital
integrity, storage stability, warehouse storing, refrigeration, supply and transportation, distribution,
and catering. This includes raw foods and their proper preservation, and unprocessed and processed
foods and their proper packaging, in conjunction with a number of parameters including storage
temperature, preservatives, humidity, and shelf-life.

This book covers all possible intricate areas of food toxicology. The first chapter discusses
the importance of dose-response in food toxicology, while Chapter 2 highlights the aspects on
the measurement of toxicants and toxicity. The third and fourth chapters discussed the aspects of
food-associated carcinogenesis and food-derived chemical carcinogenesis. Dr. Ramesh demon-
strates how lipids potentiate toxicant absorption in the fifth chapter. The sixth chapter discusses
the intricate aspects of food allergy. Chapter 7 highlights the diverse pathogens associated with
fruits and vegetables and discusses how the incidences of pathogen contamination can be pre-
vented. Chapter 8 exemplifies the safety issues of food ingredients from plant cell, tissues, and
organ cultures. Dr. Stoev summarizes food security and foodborne mycotoxicoses, risk assess-
ment, prevention measures, and hazards in Chapter 9. Dr. Gerada discusses the detrimental effects
of radionuclide exposure in foods in Chapter 10. Dr. April Neal-Kleuver and her diligent team have
designed a vivid chapter on food-related toxicities in infants in Chapter 11. Chapter 12 considers
naturally occurring toxicants as etiologic agents in foodborne diseases. Chapter 13 is dedicated to
naturally occurring toxicants and antinutrients in plants and fungi. Drs. Hossain and Park provide
an extensive review of mushroom toxins in Chapter 14. Chapter 15 on dioxin exposure via the
food chain is addressed by Professor Sid Stohs, an eminently dedicated professor of toxicology.
Chapters 16 through 18 extensively discussed the three most important heavy metal contaminants,
namely, mercury, lead, and vanadium. Fluoride toxicity was extensively discussed in Chapter 19.
The role of antioxidant additives in food preservation is considered in Chapter 20. Chapter 21
provides an overview of industrial food processing contaminants. Chapter 22 highlights how func-
tional foods can target cancer stem cells and promote human health. Food packaging is a very
critical aspect on food safety, and Chapter 23 is dedicated to this topic. Chapter 24 discusscs the
role of gut microbiome in human health and its modulation by environmental toxicants and thera-
peutic agents. The final chapter, Chapter 25, discusses various features including the pros and cons
of genetically modified foods and how they will participate in the biotech revolution and human
health in the future.
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xiv Preface

Finally, the foreword of this book was written by my respected and beloved guru (teacher) Sidney
J. Stohs, PhD, FACN, CNS, ATS, FAPhA, FASHP, dean emeritus of the School of Pharmacy and
Health Professions at Creighton University Medical Center, Omaha, Nebraska, who taught me the
intricate aspects of toxicological sciences.

We sincerely acknowledge and thank all the contributing authors for their valuable contributions
to this book, and we expect that the book will be useful to readers. The editors sincerely thank
Namrata Bagchi, Tarig Ahmad and Randy Brehm for their continued technical support, suggestions
and assistance.

Debasis Bagchi, PhD, MACN, CNS, MAIChE
Anand Swaroop, PhD, FACN
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