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Preface

Diet and nutrition are vital keys to control-
ling or promoting morbidity and mortality
from chronic diseases. The multitude of biomo-
lecules in dietary fruits and vegetables play a
crucial role in health maintenance. They may,
therefore, be more effective and certainly could
have different actions beyond nutrients.

The U.S. National Cancer Institute reports
that only 18% of adults meet the recommended
intake of vegetables. Increasingly, Americans,
Japanese, and Europeans are turning to the use
of dietary vegetables, medicinal herbs, and their
extracts or components to prevent or treat
disease and cancer. It has been known for
decades that those populations with high
vegetable consumption have reduced risks of
cancer. However, which vegetables or fruits,
how much of them, and which extracts or com-
ponents are best to prevent disease and pro-
mote health?

This book brings together experts working
on the different aspects of supplementation,
foods, and plant extracts, in health promotion
and disease prevention. Their expertise and
experience provide the most current knowledge
to promote future research. Dietary habits need
to be altered, for most people. Therefore, the
conclusions and recommendations from the var-
ious chapters will provide a basis for change.

The basic outline of the book has three sec-
tions: (A) Fruit and Vegetables in Health
Promotion, (B) Effects of Individual Vegetables
on Health, and (C) Actions of Individual Fruits
in Disease and Cancer Prevention and
Treatment.

Constituents with anticancer activities in
the prevention phytochemicals, are described.

Bioavailability of important constituents of fruit
and vegetables plays a key role in their effective-
ness. Their roles as well as that of whole vegeta-
bles in gastrointestinal disease, heart disease,
and old age are defined. Each vegetable contains
thousands of different biomolecules, some with
the potential to promote health or retard disease
and cancer. By use of vegetable extracts as well
as increased consumption of whole plants, peo-
ple can dramatically expand their exposure to
protective chemicals and thus readily reduce
their risk of multiple diseases. Specific foods,
individual fruits or vegetables and their by-
products are biomedicines with expanded
understanding and use. For decades, it has been
appreciated that oxidative pathways can lead to
tissue damage and contribute to pathology.
Fortunately, nature has provided us the mechan-
isms found predominately in plants to defend
against such injury. Antioxidant nutritional
agents have consequently attracted major atten-
tion and rightfully deserve to be studied care-
fully for possible beneficial roles. One of the
main reasons for the interest in antioxidant
agents in dietary vegetables, and their products,
is their virtually complete lack of harmful side
effects. This stands in stark contrast to many
drugs that are promoted and studied for possible
disease-preventive activity.

Plant extracts as dietary supplements are
now a multi-billion dollar business, built upon
extremely little research data. For example,
the US. Food and Drug Administration are
pushing this industry, with the support of
Congress, to base its claims and products on
scientific research. Since common dietary vege-
tables and over-the-counter extracts are readily
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available, this book will be useful to laypersons
who apply it to modify their lifestyles, as well
as to the growing nutrition, food science, and
natural product community. This book focuses
on the growing body of knowledge on the role
of various dietary plants in reducing disease.

Expert reviews will define and support the
actions of bioflavonoids, antioxidants, and simi-
lar materials that are part of dietary vegetables,
dietary supplements, and nutraceuticals. As
nonvitamin minerals with health-promoting
activities, nutraceuticals are an increasing body
of materials and extracts that may have biologi-
cal activity. Therefore, their role is a major
emphasis, along with discussions of which
agents may be the active components.

The overall goal is to provide the most cur-
rent, concise, scientific appraisal of the efficacy
of key foods and constituents medicines in die-
tary plants in preventing disease and improving
the quality of life. While vegetables have tradi-
tionally been seen to be good sources of vita-
mins, the roles of other constituents have only
recently become more widely recognized. This
book reviews and often presents new hypothe-
ses and conclusions on the effects of different
bioactive components of the diet, derived par-
ticularly from vegetables, to prevent disease
and improve the health of various populations.

Ronald Ross Watson
Victor R. Preedy
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FRUIT AND VEGETABLES IN
HEALTH PROMOTION






Botanical Diversity in Vegetable and
Fruit Intake: Potential Health Benefits

Matthew D. Thompson and Henry J. Thompson

Crops for Health Research Program and the Cancer Prevention Laboratory, Colorado State
University, Fort Collins, CO

1. OVERVIEW

Dietary guidelines are evolving from a pri-
mary focus on providing adequate intake of
essential nutrients in order to prevent nutritional
deficiency to an emphasis on reducing the preva-
lence of chronic diseases including cardiovascu-
lar disease, cancer, type II diabetes, and obesity
[1-3]. During this transition, there has been a
movement to broaden nutritional terminology
such that nutrients are divided into two catego-
ries: essential and nonessential [4]. Essential
nutrients are those substances that cannot be
made in the human body but that are required
for normal cellular function. The absence of
essential dietary nutrients results in defined dis-
ease syndromes. Nonessential nutrients are not
required for life, but they promote health [5].
Many chemical constituents of plant-based
foods, i.e. foods which are plants or are derived
from plants, are termed nonessential nutrients
since they positively impact health; such phyto-
chemicals are also referred to as phytonutrients.

Bioactive Foods in Promoting Health: Fruits and Vegetables

Current dietary recommendations attempt to
meet these nutrient requirements and are based
on grouping foods using culinary definitions
and knowledge of essential nutrient content.
Despite the recognition that literally thousands
of chemicals exist in plant-based foods and that
they are likely to exert a wide range of bioactivi-
ties in living systems, dietary guidelines con-
tinue to provide limited direction about the
specific types of plant-based foods that should
be combined to render maximal health benefits.
This situation exists for many reasons including:
1) the lack of a systematic approach by which
plant-based foods are nutritionally classified;
2) the limited information regarding the chemical
profile of each type of plant-based food; 3) the
lack of data on the biological activities of plant
chemicals; and 4) the paucity of information
about the impact of plant-based food combina-
tions on health outcomes. However, technologi-
cal advances in chromatographic separation and
chemical identification of phytochemicals are
occurring at a rapid rate [6] and this progress
is providing a large amount of information

© 2010 Elsevier Inc. All rights reserved.



4 1. BOTANICAL DIVERSITY AND HEALTH

regarding the chemical composition of plant-
based foods. This situation has created an
unprecedented opportunity to expand our
approach to dietary guidelines and menu
planning.

The objective of this chapter is to raise the
awareness of health care professionals about
opportunities to extend dietary guidance about
plant-based food intake beyond meeting the
recommended servings/day of cereal grains,
vegetables, and fruit by incorporating informa-
tion about the botanical families from which
the plant-based foods are selected for menu
planning. The approach also has the potential
to identify food combinations that reduce
chronic disease risk. The remainder of this
chapter addresses three topics: Section 2 details
the rationale underlying the proposed use of
botanical families, Section 3 provides evidence
of the potential usefulness of this approach in
an effort to reduce chronic disease risk, and
Section 4 considers how botanical families can
be applied to meal planning.

2. RATIONALE FOR USING
BOTANICAL FAMILIES

2.1 Categorizing Vegetables and Fruit

The focus of this chapter is on vegetables
and fruit, yet a careful inspection of how these
terms are defined and the manner in which
they are used reveals a surprising amount of
ambiguity about the foods placed in each cate-
gory. While the term ‘vegetable’ generally
refers to the edible parts of plants, the categori-
zation of foods as vegetables is traditional
rather than scientific, varying by cultural cus-
toms of food selection and preparation.
Moreover, in the biomedical literature, some
foods are not classified as vegetables because
of their content of starch, e.g. potatoes [7,8],
without consideration that these foods, as well

as other staple food crops, are vehicles for the
delivery of a wide array of small molecular
weight compounds in addition to carbohy-
drate. The categorization of foods as fruits is
no less ambiguous. Strictly, a fruit is the rip-
ened ovary of a plant and its contents. More
loosely, the term is extended to the ripened
ovary and seeds together with any structure
with which they are combined. The botanical
definitions for fruit are not uniformly applied
in nutrition and dietetics; rather, cultural cus-
toms tend to determine what differentiates a
fruit from vegetables and grains. Examples
include: 1) the apple, a pome, in which the
true fruit (core) is surrounded by flesh derived
from the floral receptacle; 2) wheat, a fertilized
ovule is comprised of an outer coat (testa) that
encloses a food store and embryo; seeds of
wheat, rice, and oats, which are botanically
the fruits of the plant, are classified in food
terms as cereal grains, i.e. they are neither vege-
table nor fruit; 3) tomato is classified as a vege-
table, though it is the ovary of the plant; and
4) legumes, which could be botanically classi-
fied as fruits, are sometimes considered vege-
tables, but if they are consumed as a staple
crop, they are categorized in the meat food
group. Together, these examples demonstrate
the need to acknowledge how we classify plant
foods and in categorizing them, may
bias ourselves to thinking certain foods are
either more or less related, more or less diverse,
or more or less likely to provide health benefit.
To overcome this bias, we need to acknowledge
the different ways we categorize plant-based
foods, e.g. scientific and cultural perspectives.
The remainder of this discussion is as inclusive
as possible, as almost all the plant-based
foods we eat could be classified as a fruit or
vegetable depending on the organizational
scheme. Inclusion allows us to consider what
advantages might be gained from using a
scientifically-derived botanical and taxonomic
scheme as an additional filter through which
plant-based foods are categorized.
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