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FOREWORD

believe that knowledge is power. You can put the power of nutrition knowledge to work for you.
This is the most important thing you can do to preserve and improve your mind and body. Good
health is the key to longevity and provides the foundation that enables you to enjoy life.

The Encyclopedia of Foods: A Guide to Healthy Nutrition imparts the knowledge that eating a
healthy diet can provide the various nutrients needed to maintain fitness and prevent the many
common diseases that affect our health and longevity. Experts at Mayo Clinic and the UCLA Center
for Human Nutrition have contributed their knowledge and experience to this book to improve the
quality of life through proper nutrition. This book is a 4-year collaborative effort by a large team of
experts from the medical profession and the field of nutrition.

It is very difficult to make up one’s mind to eat properly and avoid the temptations and health
consequences of consuming an excess amount of calories, fats, and refined sugar. Too much of these
can detract from healthy living and the enjoyment of life. It is now clear from many studies that what
you choose to eat can determine whether you have heart disease, diabetes, or many common forms
of cancer. An extensive array of books have been written on this subject. This book encapsulates the
guidelines for eating foods that are beneficial to the body and that preserve health and longevity.

I, along with most people, have not always been so concerned with health. When I became chairman
of Dole Food Company 16 years ago, I truly began to understand the meaning of nutrition and the
need for eating a well-balanced diet. A great deal of progress has been made in discovering the benefits
to our health provided by fresh fruits and vegetables, whole grains, a healthy diet, and proper exercise
and lifestyle. Dole, known as the largest distributor of fresh fruits and vegetables in the world, intends
to take a leadership role in disseminating scientific information on the benefits of fruits and vegetables
and other foods necessary for promulgating a healthy lifestyle. We intend to publish additional information
as it is being developed by institutions throughout the world. We all have the opportunity to instill
in our children the knowledge that will enable them to have the healthy life we wish them to enjoy.

The Encyclopedia of Foods is a practical guide and personal reference tool
of food, nutrition, and health. Many physicians, doctors of philosophy,
nutritionists, dietitians, researchers, writers, editors, designers, illustrators,
and countless others have worked together to create a comprehensive
reference book and present it in an attractive, useful, and friendly fashion.

I personally hope that you will read this book and use it to make the
necessary changes in your lifestyle and diet to improve your health and
longevity.

David H. Murdock

Chairman of the Board and
Chief Executive Officer of
Dole Food Company, Inc.
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PREFACE

Nutrition is important to all of us. What we eat has a profound effect on our health and our
enjoyment of life. Although there is a large amount of valid scientific information dealing with
various aspects of nutrition, there is, unfortunately, even more misinformation. The average person
thus has difficulty separating fact from fiction.

A team of experts from Mayo Clinic, the University of California Los Angeles, and Dole Food
Company, Inc., wrote this book. The team included physicians, nutrition scientists, and clinical
nutritionists. The information has been subjected to rigorous peer review not only by the writing group
but also by colleagues at our respective institutions who have special expertise in various aspects of
the book.

The book seeks to answer three main questions: What am I eating? What should I eat? and
Why? The premise of the book is that well-informed people make well-informed decisions. The theme
of the book is moderation. The standard is that all recommendations be based on valid scientific evi-
dence. If this is not possible, either because the evidence is not available or it is inconclusive at this
time, then the text is so noted and our recommendations are tentative and based on the consensus of
nutrition experts. Another premise of the book is that accurate information does not have to be bor-
ing. Most of us are curious about what is in the food we eat, where it comes from, and why one food
is supposed to be good for us whereas too much of it may be bad.

The book is divided into two parts. Part I provides the reader with an overview of the principles
of nutrition, including the basis for the Food Guide Pyramid and for nutrition recommendations, how
various nutrients differ, and how our nutrition needs differ as we progress through the different stages
of life. Part I also makes suggestions for menu planning, food preparation, and strategies for shop-
ping, food storage, and food safety.

Part IT complements Part I by providing information about individual foods and their nutrient
content. The sections are organized according to the format of the Food Guide Pyramid. Part II begins
with fruits, vegetables, and grains, foods that are at the bottom of the Pyramid and therefore should
be the foundation of our food choices. Part II ends with foods that are at the top of the Pyramid and
therefore should be eaten sparingly. The range emphasizes the extraordinary choices available to us
all. Because of the sheer numbers of foods, those with similar nutrient contents are grouped, where-
as those with unique nutrient content are described separately. Nutrient tables also are provided so the
reader can gain a greater appreciation of which foods are particularly good sources of vital nutrients.

Writing a book can be both work and fun. In this instance, it was more of the latter. The book
began as the vision of Mr. David H. Murdock, Chairman and Chief Executive Officer of Dole Food
Company, Inc. Mr. Murdock and his colleagues at Dole have long been advocates of good nutrition.
The editors and Mr. Murdock began with a series of conversations as to how the book should be

organized and whether such a book would add anything to the large number of books already




published in the area of nutrition. We decided that Mr. Murdock’s goal was achievable, gathered a
team of enthusiastic and knowledgeable colleagues, and began to write. From the very beginning, it
became obvious that although we all were alleged “experts,” none of us knew everything (not surprising)
and there was much we could learn from one another. That is when the fun started. We also gained
a deep respect for Mr. Murdock, whose unwavering dedication to excellence, without regard for
commercial interest, served as an inspiration to us all.

Good food and good nutrition can and should be synonymous. We hope you enjoy and benefit
from this book.

R. A. Rizza, M.D.
V. L. W. Go, M.D.
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P A R T [

7T The latest research shows that the foods we choose to eat—or not to eat—may increase

A our life span or the quality of our lives. Not a day goes by, it seems, without feature news
stories about food and its impact on health. The message that we can reduce our chances of
developing cancer, high blood pressure, diabetes, and other diseases by maintaining a healthy
weight, decreasing the fat and calories in our diets, eating more vitamin- and mineral-rich fruits
and vegetables, and getting fit is becoming a familiar one. As more research is done, the link
between diet and the risk of developing common diseases such as heart disease or cancer is
becoming clearer and clearer. Thanks to this research, we are beginning to understand the
dietary and lifestyle factors that are most likely to ensure a long, healthy life. And the good
news is that we can incorporate these factors into our own lives without sacrificing taste or
giving up the foods we enjoy, by discovering and eating tastier, nutritious fruits, vegetables,
and whole grains.

Despite the well-publicized connections among diet, weight, and health, statistics show
that the prevalence of overweight and obesity is increasing at an alarming rate, particularly in
children and teens. So why do we cling to our unhealthful habits? For many, the nutrition
and fitness guidelines published by the government and by health organizations may seem over-
whelming. We may have questions about why we should eat what the experts recommend,
what foods are or are not nutritious, and whether it is better to obtain some nutrients from
food or from a multivitamin or nutritional supplement. Finally, for most of us, eating is
pleasurable, and familiar foods are comforting. The idea of making a major change in the kinds
and amounts of food that we eat is daunting.

Part I of this book provides you with an overview of the principles of good nutrition,
provides you with insight as to why the experts recommend what they recommend, and then
gives you some practical tips on how to change the way you eat while still enjoying good
food. Chapter 1 begins by reviewing the current guidelines for nutrition and fitness. Chapter
2 provides an overview of the basics of nutrition, including a description of the known
nutrients and other food components. Chapter 3 discusses the role of good nutrition in the
prevention and treatment of common diseases. Chapters 4 and 5 provide
suggestions for planning and preparing meals and selecting healthful
foods. They give tips on eating out, shopping, reading food labels,
and modifying family favorites with healthful recipe makeovers.
Sample recipes are provided to show that following a well-balanced,
nutritious diet can be an enjoyable undertaking, and 2 weeks of
menus are given to help you get started.




In this chapter, you will be introduced to the basic principles of nutrition.
You will learn about the value of a diet rich in fruits, vegetables,
and grains as the foundation for good health and how to select
nutritious foods that contribute to a healthful diet. You will
then be equipped to discern the best approach for your

nutritional well-being.

You will also learn about:

*  The new Dietary Reference Intakes and how they are used

°  Health Goals—The importance of nutrition

*  Dietary Guidelines—Your gateway to nutrition knowledge

The Food Guide Pyramid: A guide to eating well
pe-.



OPTIMIZING
HEALTH

We are surrounded by a vast array of foods to eat and
activities to pursue. Every day we make choices
among those foods and activities based on our cultural
background, knowledge, experiences, and goals. Each
choice may have an impact on our overall health and qual-
ity of life. Our ancestors’ food choices were limited by
what they could gather, catch, cultivate, and harvest.
Physical pursuits were determined by the work

that needed to be done. Today, advances
in agriculture, transportation, food |
preservation, and storage bring
nearly every type of food from
every country of the world to
our local supermarkets through-
out the year. With such a lim-
itless array of foods, choosing
the ones that promote health is
easier than ever, but making these
choices requires knowledge and
motivation. This chapter explains
how the guidelines established by
nationally recognized health and
nutrition authorities can be used
to help you understand the food
choices that promote health, choose
the foods that contain needed nutrients,
and select appropriate serving sizes.

THE DIETARY REFERENCE INTAKES (DRIS)

We all need the same nutrients, but the amounts we need
depend on our age, sex, and a few other factors. For exam-
ple, women who are pregnant or breastfeeding need more
of most nutrients. The Food and Nutrition Board of the
Institute of Medicine, National Academy of Sciences, a
group of nutritional scientists from the United States and
Canada, has established the Dietary Reference Intakes
(DRIs), a set of recommendations for nutrient intake. The
DRISs are age- and sex-specific. With the exception of fats
and carbohydrates (whose requirements depend only on
our calorie needs), a separate DRI is set for each of the
known nutrients for each of 10 different age groups. From
the age of 9 years, males and females have separate DRIs,
and additional DRIs are set for women who
are pregnant or breastfeeding.

How did the nutrient recom-
mendations originate? Concerned
with the need to provide proper
nutrition for newly drafted
- World War II soldiers, many of
whom were undernourished, the
Department of Defense commissioned
the first set of nutrient recommendations

(called the Recommended Dietary Allowances)
in 1941. Since then, nutrient recommendations
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have undergone periodic revision based on advances in our
understanding of nutrition.

Today, nutrition research addresses not only the preven-
tion of nutritional-deficiency diseases but also the role of
nutrients in reducing the long-term risk for diseases such
as heart disease and cancer. Taking into consideration the
resulting expansion of scientific knowledge about the roles
of nutrients in health since the first recommendations were
established, the latest revision was begun in 1997. The new
Dietary Reference Intakes (DRIs) include the Recommended
Dietary Allowance, the Estimated Average Requirement, the
Adequate Intake, and the Upper Limit.

The Recommended Dietary Allowance (RDA) is the
amount of each nutrient that is sufficient to prevent nutri-
tional deficiencies in practically all healthy people. The
Estimated Average Requirement (EAR) is the amount of a
nutrient that is estimated to meet the requirement of half
the population of an age- and sex-specific group. For some
nutrients, too little is known about them to establish an
RDA. For these, an Adequate Intake (Al) is determined.
This is the intake that should be adequate to meet the
needs of most people. A safe Upper Limit (UL) has been
established for some nutrients. Establishment of this value
reflects our growing recognition that some nutrients may
help promote health and prevent disease in amounts that
exceed the RDA. The UL is the maximal daily intake of a
nutrient that is likely to be free of the risk of adverse health
effects in almost all individuals in the designated group.

How are the DRIs used? They are the basis for all nutri-
tional plans used by health care facilities and providers,
food services, food manufacturers, and others who plan
diets. As you will learn below, the Food Guide Pyramid,
the research-based food guide developed by the govern-
ment, is based on the DRIs. In addition, the Daily Values,
the information on food labels that helps you determine
how a food contributes to your total nutrient intake, are
based on the DRIs (see the Appendix: Dietary Reference
Intakes, page 421).

AMERICA’'S HEALTH GOALS

According to recent statistics, our eating habits—the foods
we eat and drink and those we avoid—play a major role in
preventing 4 of the 10 leading causes of death in the United
States. These include heart disease, cancer, stroke, and

diabetes (see sidebar: Top 10 Causes of Death, this page). In

addition, one in four adults has high blood pressure, a
leading contributor to stroke, heart attack, kidney failure,
and premature death. (See Chapter 3, page 47, for the
important role of diet.) We didn’t always have this knowl-
edge. But now that we do, experts in nutrition working
with the federal government have provided us with nutri-
tion and physical activity guidelines for staying healthy and
preventing disease.

Many government and health care associations focus
their efforts on helping Americans eat well. Chief among
them is the U.S. Department of Health and Human
Services, which created a set of national health goals entitled
Healthy People 2010.

Healthy People 2010

The ultimate goals of Healthy People 2010 are to improve
the nation's health status and to eliminate health disparity
among segments of the U.S. population. One of the priori-
ties of this initiative is to foster a change in America's eating

Tor 10 CAuUsSES OF DEATH™ (U.S. POPULATION)

Many of the leading causes of death in the United States are
directly related to diet and excessive alcohol consumption.

RANK CAUSE OF DEATH
1t Heart disease
27 Cancer
37 Stroke
4 Chronic obstructive pulmonary disease
(emphysema)
5% Accidents/injuries
6 Pneumonia and influenza
71 Diabetes mellitus
81 Suicide
9 Kidney disease
10% Chronic liver disease, cirrhosis

*Top 10 causes of death according to the National Center for
Health Statistics, 1997.

T Causes of death in which diet plays a part.

F Causes of death in which excessive alcohol consumption plays
a part.
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HEeaLTHY PEOPLE 2010

Overall Health Goals: Increase quality and years of healthy life and eliminate

health disparities among different segments of the population

Focus AREA: NUTRITION AND OVERWEIGHT*

Objective:
Promote health and reduce chronic diseases associated
with diet and weight
Weight status and growth:
Increase proportion of people who are of healthy
weight
Decrease obesity in adults
Decrease overweight or obesity in children and
adolescents
Reduce growth retardation in children
Food and nutrient consumption:
Increase fruit intake (2+ servings daily)
Increase vegetable intake (3+ servings daily)
Increase grain product intake (6+ servings daily)
Decrease saturated fat intake (less than 10% of calories)

Decrease total fat intake (no more than 30% of calories)

Food and nutrient consumption (continued):
Decrease sodium intake (2,400 milligrams or
less daily)
Meet dietary needs for calcium
Reduce iron deficiency and anemia
Schools, worksites, and nutrition counseling
Meals and snacks at school should contribute to overall
dietary quality
Employers promote nutrition education and weight
management at the worksite or through health plans
Nutrition counseling for medical conditions
Include nutrition counseling in physician office visits
Food security
Increase access to nutritionally adequate and safe foods

for an active, healthy life

*Nutrition and Overweight is one focus area (of 28) that targets interventions designed to increase quality and years of healthy life and
to eliminate health disparities among different segments of the population.

habits. The primary means for achieving these goals is
through various nutrition initiatives (see sidebar: Healthy
People 2010, above).

Mounting scientific evidence supports a link among
diet, health promotion, and disease prevention. Improved
nutrition has the potential to prevent or delay many diseases
often associated with advancing age. With prevention of
illness comes the possibility of reducing health care costs.
Therefore, one of the main nutrition objectives is to promote
health and reduce chronic diseases associated with diet and
obesity. This includes reducing the number of people who
die of heart disease, reducing the number of cancer deaths,
reducing the prevalence of overweight and diabetes, and
reducing growth retardation in children.

To help achieve these health goals, specific nutrition
targets were set. These include:

* increasing the proportion of the population who are
at a healthy weight
* optimizing food and nutrient consumption, emphasiz-
ing fruits, vegetables, and whole grains
* improving nutrition and nutrition education at
schools and at worksites
* including nutrition counseling as a regular part of
health care
* increasing access to a healthful and safe food supply
Coalitions of government health agencies and the food
industry are working collaboratively to provide consistent
messages that emphasize the importance of eating a diet
rich in plant foods—fruits, vegetables, and grains—and
containing less fat (see Other Voices, page 14).
For example, the government has required that labels on
foods provide clear and concise information on nutrient
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content and truthful health claims based on scientific fact.
The food industry is developing healthier lower-fat and
lower-calorie products, restaurants are identifying healthful
choices on menus, and educational efforts on the impor-
tance of good nutrition have been stepped up.

5 a Day for Better Health

The National Cancer Institute of the United States and
the Produce for Better Health Foundation (a nonprofit
consumer education foundation representing the fruit and
vegetable industry) collaborated in a unique partnership
in 1991 to develop the 5 a Day for Better Health program.
This is a nationwide educational effort to encourage
Americans to eat 5 or more servings of fruits and vegetables
every day for better health. A minimum of 5 servings of
fruits and vegetables a day provides the RDA for many of
the vitamins and minerals (see Chapter 2, page 29). The rec-
ommendation that we eat 5 to 9 servings of fruits and veg-
etables each day also is based on the results of numerous
studies showing the positive effects of fruits and vegetables
on health as a result of their ability to reduce the risk of can-
cer and other diseases. Ample consumption of fruits and
vegetables forms the basis of some of the Dietary Guidelines
for Americans and the guidelines of the American Cancer
Society and others, outlined below. The 5 a Day program
works through state public health departments, retail food
stores, school classrooms and cafeterias, the military, and
various media. The goal of the program is to educate the

EAT I™ A DAY

for better health

public about the benefits of fruits and vegetables and to
demonstrate easy and delicious ways to fit more of them into

your diet (see Chapters 4 and 5, pages 79 through 149).

Have We Made Progress?

The explosion of health information and nutrition educa-
tion programs has led to good progress on several fronts.
Deaths from heart disease have declined and, to a slight
degree, so have deaths from some cancers. On average,
the intake of total fat and saturated fat has decreased. Food
labeling provides much more useful information now.
Restaurants offer more low-fat and low-calorie options on
their menus.

Although consumption of grain products is on the rise,
many grains are in the form of snacks such as corn chips and
popcorn. Fewer than one-third of American children and
less than one-half of adults eat the recommended 5 servings
of fruits and vegetables. Overall, fat intake is decreasing
(from 40 percent of calories in the late 1970s to 33 percent
in the mid-1990s). However, only about a third of adults
meet the “30 percent or fewer calories from fat” recom-
mendation of nutrition experts.

Nutritionists are now assessing our progress in meeting
the goals of Healthy People 2010. These efforts will include
evaluating healthful behaviors in the areas of fitness and
nutrition, ensuring a safe food supply, and reducing and pre-
venting diseases such as osteoporosis, cancer, diabetes, heart
disease, and stroke.

Of course, national goals are met one person at a time.
Fortunately, there is a road map for achieving fitness and
health. Scientists and nutrition experts have mapped out
a sound plan for healthful eating and exercise based on the
most current findings about nutrition.

THE DIETARY GUIDELINES
FOR AMERICANS

Aim for Fitness

Aim for a healthful weight

Research clearly shows that being overweight greatly
increases your risk for many diseases, including heart dis-
ease, cancer, and diabetes. If you are overweight, com-
bining a healthful eating plan with regular physical activ-
ity is the most effective way to lose weight and to sustain



the loss (see sidebar: Diet and Exercise—The Perfect Pair,
page 10). If you are at a healthy weight, your goal is to
maintain that weight. Chapter 3 (page 47) provides further

information on weight control.

Be physically active each day

Everyone—young and old—can improve their health by being

more active. Choose activities that you enjoy and can do reg-

ularly. Although you will gain more health benefits with high-
intensity exercise that lasts 30 minutes or more, low-to-mod-
erate activities can be part of your routine. For some people,
this means fitting more activity of daily living into your usual
routine. This could include using the elevator less and using
the stairs more, parking farther from rather than closer to your
destination, gardening, or golfing withouta cart. For others,

a more structured program might be preferred, such as at a

worksite or health club. Whichever you choose, the goal is to

include at least 30 minutes of activity every day.

The need for regular physical activity is so important
that the Surgeon General of the United States has issued a
report entitled Physical Activity and Health, which has its own
guidelines for achieving activity. They are the following:
* Physical activity should be performed regularly.

Include a minimum of 30 minutes of moderate physical
activity (such as brisk walking) on most, if not all,
days of the week. For most people, greater health
benefits can be obtained by engaging in activity that
is more vigorous or of longer duration.

* Previously sedentary people should start with short
durations of moderate activities and gradually increase
duration or intensity.

* Physical activity should be supplemented with
strength-enhancing exercises at least twice a week to
improve musculoskeletal health, maintain independence
in performing the activities of daily life, and reduce
the risk of falling.

* Consult with a physician before beginning a new
physical activity program if you have—or are at risk
for—a medical condition (such as heart disease, high
blood pressure, or diabetes), or if you are a man older
than 40 years or a woman older than 50.

Build a Healthy Base

Let the Pyramid guide your food choices
Your body needs more than 40 nutrients and other substances
for good health. No one food can give you all the nutrients your
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DIETARY GUIDELINES FOR AMERICANS

The ABCs of good health

Aim for Fitness
e Aim for a healthful weight
* Be physically active each day

Build 2 Healthy Base

e Let the Pyramid guide your food choices

*  Choose a variety of grains daily, especially whole
grains

*  Choose a variety of fruits and vegetables daily

*  Keep foods safe to eat

Choose Sensibly

*  Choose a diet that is low in saturated fat and choles-
terol and moderate in total fat

e Choose beverages and foods to moderate your intake
of sugars

*  Choose and prepare foods with less salt

e If you drink alcoholic beverages, do so in moderation

body needs, no matter how much you enjoy it or how nutri-
tious the food is. By eating a wide variety of foods each day,
you will keep your meals exciting and you will achieve the
balance of nutrients that best ensures good health. (See page
11 for more information on the Food Guide Pyramid.)

Choose a variety of grains daily, especially whole grains

Choosing a diet rich in grains, especially whole grains,
reduces your risk of many diseases. These foods provide
different types of vitamins, minerals, and fiber, as well as
phytochemicals—important plant substances that may be
beneficial to health. Rely on a wide variety of these foods
rather than supplements as your source of nutrients, fiber,
and phytochemicals. Aim for 6 servings each day—more
if you are very active—and include several servings of
whole-grain foods. (See Chapter 2, page 33.)

Choose a variety of fruits and vegetables daily

Fruits and vegetables are essential in your diet. They provide
many vitamins, minerals, phytochemicals, and fiber, and
they are low in calories and provide no fat. The goal is to
have at least 2 servings of fruit and 3 servings of vegetables
every day. Variety is important. Choose different colors and
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DIET AND EXERCISE—THE PERFECT PAIR

Diet along with exercise is the most effective way to lose weight.
A deficit of 500 calories daily can add up to a loss of 1 pound a week.
Here are some suggestions for skimming approximately 250 to 300 calories off your daily diet

and for burning an additional 250 calories through increased physical activity.

DIET

EXERCISE

Decrease usual meat intake by 3 to 4 ounces daily
Cut butter, margarine, or oil by 2 tablespoons daily

Eliminate two 12-ounce cans of sweetened carbonated
beverages daily

Decrease beer intake by two 12-ounce cans daily

Do not eat a candy bar

kinds of fruits and vegetables. (See Chapters 4 and 5, pages
79 through 149, for ideas on how to include these impor-
tant foods as regular features in your meals. Part II, page
150, also describes the bounty from which to choose.)

Keep foods safe to eat

Food safety is vital. It starts well before you purchase food.
However, the steps you control also make a difference.
They include making sure you have clean hands and work
surfaces—before and during the handling of food. Take care
to separate raw, cooked, and ready-to-eat foods at all times.
Keep hot foods hot and cold foods cold. Make sure to
cook food to the proper temperature. Refrigerate perish-
able foods and leftovers promptly. Follow the dates on
containers. And finally, when in doubt, throw it out. (For
further discussion on food safety issues, see Chapter 5,
page 148.)

Choose Sensibly

Choose a diet that is low in saturated fat and choles-
terol and moderate in total fat

Fat is a nutrient that is essential for health, but too much fat
in your diet, especially saturated fat, increases your risk of
several diseases, including heart disease. Most important,
learn to identify the sources of fats, saturated fats, and cho-
lesterol, and make healthful food choices. (See Chapter 2, Fats,
page 26, and Chapter 3, Coronary Artery Disease, page 61.)

Walk at a moderate pace for 60 minutes daily
Garden for 50 minutes daily

Swim laps for 30 minutes daily

Jog 25 minutes daily

Bike briskly for 25 minutes daily

Choose beverages and foods to moderate your intake
of sugars

Some foods that contain natural sugar (such as fruits, vegetables,
and milk products) also contain essential nutrients. Others,
such as table sugar, sugar-sweetened carbonated beverages,
candy, and some baked goods, supply calories but few other
nutrients. When consuming sugar, moderation is key. (See
Chapter 2, Carbohydrates, page 18.)

Choose and prepare foods with less salt

Sodium, a nutrient, is a major part of table salt (sodium chlo-
ride). It is found naturally in many foods in small amounts.
Salt and sodium compounds are also added to processed
foods, and salt may be used in cooking or added at the table.
Reducing sodium intake lowers high blood pressure in
some individuals. Moderation in sodium intake is recom-

mended. (See Chapter 3, High Blood Pressure, page 53.)

If you drink alcoholic beverages, do so in moderation
Alcoholic beverages (beer, wine, and hard liquor) are a
source of extra calories. When consumed in excess, alcohol
can impair judgment, result in dependency, and lead to
several serious health problems. However, evidence suggests
that a moderate intake of alcohol is associated with a lower
risk of disease of the heart and blood vessels (cardiovascular
disease) in some individuals. Discuss the consumption of
alcohol with your health care provider. (See sidebar:

Alcohol and Health, page 387.)



THE POWER OF THE FOOD GUIDE PYRAMID

The Food Guide Pyramid, the triangular symbol you see on
many food packages, was developed by nutrition experts at
the U.S. Department of Agriculture (USDA) (see below).
The Pyramid is an educational tool that translates nutrient
requirements into the foods you need to eat and helps you

THE FOOD GUIDE PYRAMID
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put into action the advice offered by the Dietary Guidelines.
In graphic form, the Pyramid displays the variety of food
choices and the correct proportions needed to attain the rec-
ommended amounts of all the nutrients you need with-
out consuming an excess of calories. The Pyramid divides
all foods into six categories, based on the nutrients they
contain.

Fats, oils, and sweets (eat sparingly)

Milk products: Skim or low-fat
milk, yogurt, low-fat or nonfat
cheeses or cottage cheese

Vegetables: Fresh or
cooked vegetables,
vegetable sauces,

or juices

_ Meats and other high-protein foods: Lean meats,

poultry, fish, eggs (3 to 4 yolks per week), cooked

dry beans, peas, lentils, peanut butter, nuts,

: seeds, tofu

| Fruits: Fresh fruit (apple, apricots,

" banana, berries, dates, figs, grapefruit,

A\ grapes, guava, kiwi, mango, melon,
" nectarine, orange, pineapple),

'_\ canned fruit, juices

\\\ Grains: Whole-grain breads,
" bagels, English muffins,
breakfast cereals (whole-
\ grain, cooked, or ready-
. to-eat), crackers,

" rortillas, pancakes,
\ pasta, rice

The Food Guide Pyramid was developed by the U.S. Department of Agriculture. The pyramid incorporates many principles that
emphasize a plant-based diet that is low in fat, high in fiber, and rich in important vitamins, minerals, and other nutrients.

All of these factors contribute to optimal health and help you to control your weight and to reduce the risk of heart disease and
some types of cancer. The arrangement of the food groups in a pyramid shape calls attention to the kinds of foods to eat more

of and those to eat in moderation.
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S1ZING Ur YOUR SERVINGS

Even if you eat a variety of foods, serving sizes are an important part of maintaining a healthful weight.
Knowing them can help you gauge if you are eating enough food — or too much.

ONE SERVING EQUALS

GRAINS

1 slice bread

1 ounce ready-to-eat cereal (large handful or check the package label)
1/2 cup cooked cereal, rice, or pasta (similar to the size of an ice cream scoop)

FruITsS

1 medium apple or orange (size of tennis ball)
1 medium banana

1/2 cup cut-up, canned, or cooked fruit

3/4 cup 100% fruit juice

VEGETABLES

1 cup raw leafy vegetables (the size of your fist)
1/2 cup other vegetables, chopped (raw or cooked)
3/4 cup vegetable juice

MiLk PRODUCTS

(choose low-fat varieties)

1 cup milk or yogurt

1 1/2 ounces natural cheese (the size of a pair of dice
or pair of dominoes)

2 ounces low-fat processed cheese \‘%}/

MEATS &« -

2 to 3 ounces of cooked lean meat, poultry, or fish \:
(about the size of a deck of cards or the palm of your hand)

THE FOLLOWING ALSO EQUAL 1 OUNCE OF MEAT:

1/2 cup cooked dry beans or legumes (ice cream scoop)

1 egg (3 to 4 yolks per week)

2 tablespoons peanut butter

1/3 cup nuts

1/2 cup tofu

Fats, OILS, AND SWEETS
(These foods add calories and are usually low in nutrients. Eat them sparingly.)
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How MANY SERVINGS DO YOU NEED EACH DAY?

This table tells you how many servings to aim for from each food group. The number of servings you need depends

on your age, sex, and how active you are. The table also indicates how much fat (in grams) should be

your limit. This includes the fat you find in foods and the fat that you add to foods.

CHILDREN, TEEN GIRLS, TEEN Boys,
MosT WOMEN, ACTIVE WOMEN, ACTIVE MEN,
OLDER ADULTS Most MEN VERY ACTIVE WOMEN
Calorie level About 1,600 About 2,200 About 2,800
SUGGESTED NUMBER OF SERVINGS
Grain group 6 9 11
Fruit group 2 3 4
Vegetable group 3 4
Milk group 2-3* 2-3* 2-3*
Meat group 2 2
(for a total of (for a total of (for a total of
5 ounces) 6 ounces) 7 ounces)
Total fat
(less than 30% of
calories) 53 grams or lessT 73 grams or lesst 93 grams or lessT

*3 servings are recommended for women who are pregnant or breastfeeding, teenagers, and young adults up to age 24.

T Values are rounded off

The six categories of the Pyramid are:

Grain products (bread, cereal, rice, and pasta)
* Fruits

Vegetables

Milk products (milk, yogurt, cheese)

* Meats and other high-protein foods (lean meats,
poultry, fish, dry beans, eggs, and nuts)

e Fats, oils, and sweets

The shape of the Pyramid, widest at the base and narrowest
at the tip, makes it easy to visualize the contribution that each
group of foods should make to your overall eating plan
when you follow the Dietary Guidelines. The emphasis of
the Pyramid is on increasing the proportion of fruits,
vegetables, and grains—those foods that form the base of the
Pyramid—and decreasing the proportion of higher-fat
foods—the ones at the very top—in our diets.

The grain group, which includes bread, cereal, rice,
and pasta, forms the broad foundation of the Pyramid to

emphasize that grains should be a major contributor to
our overall diet. As often as possible, our choices of grain
foods should be those made from whole grains, for the
most nutritional value.

As illustrated by the Pyramid, in addition to grains,
our diet should include ample servings of fruits and veg-
etables. If our daily need is to be met for vitamins, minerals,
fiber, and other important phytochemicals (plant chemi-
cals that are believed to play a role in preventing disease),
the bulk of our diets must come from plant foods.

Because of the saturated fat they contain, meats, poultry,
and seafood (the high-protein foods) and dairy products
(high in protein, calcium, and other minerals) should make
a smaller contribution to our daily fare. Foods that occu-
py the tip of the Pyramid, pure fats (cooking oil, butter, and
margarine) and high-fat, high-sugar sweets, are the ones
to include only sparingly, like the proverbial icing on the
cake. The Pyramid is designed to promote and encourage
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a plant-based diet, one that is based primarily on grains,
fruits, and vegetables. Yet, by including all types of foods,
the Pyramid emphasizes the need for us to choose a variety
of foods and the fact that there are no “bad” foods.

The Pyramid is designed to address the needs of all persons
older than 2 years by providing a range of recommended
servings for each food group (see sidebars: Sizing Up Your
Servings, page 12, and How Many Servings Do You Need
Each Day? page 13). The number of servings that you
should choose from each food group depends on your
calorie needs, which in turn depend on your age, size, sex,
and activity level. The lower number of servings provides
a total daily energy intake of about 1,600 calories. This
calorie level meets the needs of most sedentary women and
some older adults. The higher number of servings, which
provides approximately 2,800 calories, is recommended
for physically active men, teen boys, and some very active
women. The middle range of servings is designed to provide
about 2,200 calories, sufficient for children, teen girls,
active women, and most men. These calorie estimates
assume that you choose lean meats, lower-fat dairy foods,
and vegetables and grains prepared and eaten with minimal
added fat and sugar.

In 1999, the USDA released a Children’s Pyramid. The
Children’s Pyramid was designed to address the needs of 2-
to G-year-olds. It has proportionally smaller portions and
numbers of recommended servings from each group of foods
except fruits and vegetables. This emphasizes that children,
too, need at least 5 servings of fruits and vegetables a day.

Similar to the Dietary Guidelines for Americans, the
Food Guide Pyramid undergoes periodic updates to reflect
what we have learned about the role of nutrition in disease
prevention. To get an idea of the changes you might see in
the next Pyramid, let’s take a look at some other Pyramids
that have been constructed.

Other Pyramids

The risk for heart disease and some types of cancer among
people who live in the Mediterranean region—southern
Italy, France, Spain, and Greece—is significantly lower
than the risk in Americans. Nutritional scientists have
uncovered strong evidence that the eating, drinking, and
exercise habits of the Mediterranean people play a major role
in their low risk for disease. The Mediterranean diet has
been illustrated as a “Mediterranean Pyramid,” based on our
own Food Guide Pyramid. It is built on a foundation of
pasta, bread, rice, and other grains, with large contribu-

tions of vegetables and legumes (beans and peas) and small
portions of meat, poultry, seafood, and dairy products.
The fat used in cooking and for dressings is olive oil, rather
than butter. Desserts consist of fresh fruits, and meals are
accompanied by wine. This plant-based diet is naturally low
in saturated fat, higher in monounsaturated fats (from olive
oil), and rich in fiber, vitamins, minerals, and phytochemicals
(see Chapter 2, page 33). In addition to adhering to a plant-
based diet (which includes generous servings of legumes
such as kidney beans, peas, and lentils), Mediterranean
people have a more physically active lifestyle than most
Americans. This factor also may contribute to their lower
risk of heart disease. The major difference between the
Mediterranean diet and the USDA Food Guide Pyramid
lies in the distinction between the recommendation to
lower total fat, which places all high-fat foods at the tip of
the Pyramid, and the Mediterranean practice of including
monounsaturated fats but limiting saturated fats (see
Chapter 2, page 26).

You also may have heard of other Pyramids, such as a
Vegetarian Pyramid and an Asian Pyramid. Like the
Mediterranean Pyramid, these pyramids were constructed to
illustrate dietary practices of groups whose risk of heart disease
and some types of cancer is lower than that of people who
consume a typical Western diet. Not surprisingly, these
pyramids also illustrate diets that are plant-based and low in
saturated fat. Still other pyramids are designed merely to
showcase foods that are native to particular regions or pro-
duced by particular companies. The Mayo Clinic Healthy
Weight Pyramid and the California Pyramid, however, have
one unique feature that we may see incorporated into a future
Food Guide Pyramid, that is, the inclusion of fruits and veg-
etables, rather than grains, as the foundation of the Pyramid.
By replacing grains with fruits and vegetables at the base, the
critical need to increase our intake of these foods is emphasized.

OTHER VOICES: GUIDELINES OF HEALTH
ORGANIZATIONS

In addition to the Food Guide Pyramid and the Dietary
Guidelines for Americans, several private health organiza-
tions (the American Heart Association, the American
Cancer Society, and the American Institute for Cancer
Research) have issued their own nutritional guidelines.
When the guidelines of all the major health organizations
are compared, they are similar. Recognizing this, experts
from the American Heart Association, the American Cancer



Society, the American Dietetic Association, the American
Academy of Pediatrics, the American Society for Clinical
Nutrition, and the National Institutes of Health met in
1999 to review scientific evidence and to identify practices
that are effective against major diseases. The dietary rec-
ommendations that these groups have in common include:
* Total fat: no more than 30% of calories
* Saturated fat: less than 10% of calories
* Monounsaturated fat: no more than 15% of calories
* Polyunsaturated fat: no more than 15% of calories
* Cholesterol: no more than 300 milligrams daily
* Carbohydrates: 55% or more of calories
* Salt (sodium chloride): less than 6 grams daily (4 grams
of sodium)

These recommendations can be achieved by following the
Dietary Guidelines for Americans (page 9) and by using the
Food Guide Pyramid (page 11).

Mayo Clinic
Healthy Weight Pyramid

Fruits Vegetables
Unlimited Unlimited
{minkmum 3} {minimum 4)

Mayo Clinic Healthy Weight Pyramid™

See your doctor before you begin any healthy weight plan.
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THE BOTTOM LINE: OPTIMIZING HEALTH

The message is clear. Nutrition experts agree that when you
lower the total fat, saturated fat, and added sugar in your
diet and increase the vitamins, minerals, and fiber by eating
more fruits, vegetables, and grains, you can improve your
quality of life and help prevent many of the diseases that are
the leading causes of death. Now that you know the goals
and guidelines for healthful eating, we will provide you
with the nutrition and food selection knowledge you need
to put those guidelines into practice.

Chapter 2 explains the nutrients we all need, the roles
they play in promoting health, the best food sources for
these nutrients, and how your nutritional needs change
throughout your life. Chapter 3 describes how your risk for
serious illnesses is influenced by your diet. Chapters 4 and
5 help you learn to use the Food Guide Pyramid to choose
the most nutritious foods, and they give you guidance
about planning and preparing healthful, appetizing meals.

California Pyramid

A Nutrition Teaching Tool Developed by
the UCLA Genter For Human Nutrition.

_______________ " Mediterranean
' Pyramid
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NUTRIENTS

AND OTHER FOOD

SUBSTANCES

here is no one perfect food. We need an assortment

of nutrients that can be obtained only by eating a
wide variety of foods. What is it that our bodies need?
Scientists have identified more than 40 different nutrients
in food. These substances are essential for growth and for
the chemical reactions and processes that keep us alive and
functioning (metabolism).

Except for an extremely small number of foods that
consist almost entirely of one nutrient, the vast majority of
the foods we eat are mixtures of many nutrients. Nevertheless,
each group of foods included in the Food Guide Pyramid
(grains, fruits and vegetables, milk products, and meats)

(see Chapter 1, page 11) is unique in the types of nutrients

-

it contributes to our diets. For example,
fruits and vegetables are the main
source of many vitamins, minerals,
and complex carbohydrates in our
diets, and the meat group (includ-
ing dry beans and legumes, eggs,
poultry, and fish) is the main source
of protein for most people.

It can be difficult to understand /[
the difference between the nutrients (\
themselves and the foods that con-
tain them. For example, when you
hear nutrition experts talk about the need

to get more complex carbohydrates, what do they mean
and what foods contain those nutrients? In this chapter, we
focus on the nutrients themselves—how they are digested,
what happens to them in the body, and what they do for you.
We also say a little about the best food sources of each nutri-
ent, because, after all, when you go to the supermarket,
you don’t look for protein, starch, fiber, and antioxidants,
you look for chicken, rice, raisin bran, and orange juice.
Nutrients are sorted into categories on the basis of their
chemical structures and functions. Carbohydrates, proteins,
and fats contained in foods are known as the macronutrients,
because they are required in the largest quantities. In
addition to their other functions, macronutrients provide
energy in the form of calories. Vitamins and minerals are
known as the micronutrients. They are
required by your body in much smaller
quantities. Although the micronutri-
ents help your body use the energy in
macronutrients, they provide no energy
(calories) themselves. Water is also an
essential, calorie- free nutrient. The work
our bodies do each day causes us to deplete
some of our stores of these essential nutrients.
Only by maintaining a diet that is rich in
various nutrient-containing foods can we replace
those lost nutrients.
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In addition to the known nutrients, substances in foods
of plant origin, called phytochemicals or phytonutrients
(phyro is the Greek word for plant), have been identified in
recent studies. These phytochemicals may promote health
and help prevent certain diseases. Hundreds of such
compounds are being identified in the fruits, vegetables,
nuts, beans, and grains we eat, although only a few have
been thoroughly studied. How these various phytochem-
icals influence our health is a promising new area of research
for nutrition experts.

THE MACRONUTRIENTS:
CARBOHYDRATES, PROTEINS, AND FATS

Each of the macronutrients—carbohydrates, proteins, and
fats—plays various roles in the function of our bodies. In
addition to their unique functions, all of the macronutrients
supply calories. When we eat more protein, carbohydrate,
or fat than we need to replenish what we have used, the
excess is converted to and stored as fat. Calories are used
to support all muscular activity, to carry out the metabol-
ic reactions that sustain the body, to maintain body
temperature, and to support growth. But when we con-
sistently take in more calories than we use, we gain weight.
Weight is maintained when energy (calorie) intake balances
energy output (see Chapter 3, page 48).

CARBOHYDRATES

The carbohydrates are a vast and diverse group of nutrients
found in most foods. This group includes simple sugars
(like the sugar you add to your morning coffee) and complex
forms such as starches (contained in pasta, bread, cereal,
and in some fruits and vegetables), which are broken down
during digestion to produce simple sugars. The main
function of the simple sugars and starches in the foods we
eat is to deliver calories for energy. The simple sugar glucose
is required to satisfy the energy needs of the brain, whereas
our muscles use glucose for short-term bouts of activity.
The liver and muscles also convert small amounts of the
sugar and starch that we eat into a storage form called
glycogen. After a long workout, muscle glycogen stores
must be replenished. Both simple sugars and starches
provide about 4 calories per gram (a gram is about the
weight of a paper clip). Because carbohydrates serve

primarily as sources of calories (and we can get calories
from other macronutrients), no specific requirement has
been set for them (see Chapter 1, The Dietary Reference
Intakes [DRIs], page 5). But health experts agree that we
should obtain most of our calories (about 60 percent) from
carbohydrates. Our individual requirements depend on
age, sex, size, and activity level.

In contrast to the other carbohydrates, fiber (a substance
contained in bran, fruits, vegetables, and legumes) is a type
of complex carbohydrate that cannot be readily digested by
our bodies. Even though it isn’t digested, fiber is essential
to our health. Nutrition professionals recommend 25 to 30
grams of fiber daily.

Simple Sugars

Simple sugars make foods sweet. They are small molecules
found in many foods and in many forms. Some simple
sugars occur naturally in foods. For example, fructose is the
sugar that naturally gives some fruits their sweet flavor.

Table sugar, the sugar that we spoon onto our cereal
and add to the cookies we bake, also called sucrose, is the
most familiar simple sugar. A ring-shaped molecule of
sucrose actually consists of a molecule of fructose chemi-
cally linked to a molecule of another simple sugar called
glucose. Sugars such as fructose and glucose are known as
monosaccharides, because of their single (mono) ring
structure, whereas two-ringed sugars such as sucrose are
known as disaccharides. Another disaccharide, lactose, the
sugar that gives milk its slightly sweet taste, consists of
glucose linked to yet another simple sugar called galactose.
The inability to digest lactose to its constituent sugars is the
cause of lactose intolerance, a condition common to adults
of Asian, Mediterranean, and African ancestry.

The table sugar that we purchase is processed from
sugar cane or sugar beets. As an additive to many different
types of prepared or processed foods, sucrose adds nutritive
value (in the form of calories only), flavor, texture, and
structure, while helping to retain moisture. Today, sucrose
is most often used to sweeten (nondietetic) carbonated
beverages and fruit drinks (other than juice), candy, pastries,
cakes, cookies, and frozen desserts. One of the most com-
monly consumed forms of sugar is called high-fructose corn
syrup. High-fructose corn syrup is also commonly used to
sweeten sodas, fruit drinks (not juices), some ice creams, and
some manufactured pastries and cookies. Other forms of
sucrose include brown sugar, maple syrup, molasses, and
turbinado (raw) sugar.



Foods that are high in added sugar are often low in essen-
tial nutrients such as vitamins and minerals. Unfortunately,
these foods are often eaten in place of more nutrient-rich
foods such as fruits, vegetables, and low-fat whole-grain
products, and they may prevent us from obtaining essen-
tial nutrients and lead to weight gain.

Nutritionists are concerned by the enormous increase
in sugar consumption by Americans during the past 30
years, particularly because much of this sugar is in the form
of soft drinks. On average, teens today drink twice as much
soda as milk, and young adults drink three times as much
soda as milk. As a result, their intake of calcium-rich foods
is low, a factor that is thought to contribute to lower bone

“HIiDDEN" SUGAR IN COMMON FOODS

Some foods contain sugar that has been added during
processing.  The following foods contain a large amount
of sugar. The sugar content is shown in grams, and its
equivalents in teaspoons are also given.

Ty to eat high-sugar foods less frequently or in smaller
amounts. Check labels and compare similar foods—choose
those that are lower in sugar content. Go easy on adding
sugar to food.

Foop AMOUNT  GRAMS TEASPOONS
OF SUGAR  OF SUGAR

Fruit punch 12 ounces 40 10
Carbonated soft

drink, sweetened 12 ounces 40 10
Ice cream 1 cup 40 10
Yogurt with fruit 1 cup 35 9
Candy bar 1 average 30 8
Apple pie 1 slice 15 4
Sweetened cereal 1 cup 15 4
Jam, jelly 1 tablespoon 10 2172
Donut 1 10 21/2
Honey 1 teaspoon 5 1
Brown sugar 1 teaspoon 5 1
Table sugar 1 teaspoon 5 1
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mass. This can lead to an increased risk of bone problems
as we grow older (see Chapter 3, Osteoporosis, page 67).

The increase in sugar consumption also has been attrib-
uted to the increasing availability of low-fat versions of
such dessert and snack foods as cookies, cakes, and frozen
desserts. Often, the sugar content of these foods is high
because sugar is used to replace the flavor lost when the
fat is decreased. Sugar promotes tooth decay, when
consumed in forms that allow it to remain in contact with
the teeth for extended periods (see sidebar: “Hidden” Sugar
in Common Foods, this page).

Thus, foods that are high in sugar, or sugar and fat,
and have few other nutrients to offer appear at the top of
the Food Guide Pyramid because they should be eaten
sparingly. In contrast, choosing fresh fruits, which are
naturally sweetened with their own fructose, or low-fat
yogurt, which contains lactose (natural milk sugar), allows
us to get the vitamins and minerals contained in those
foods as well as other food components that contribute to
health but may not have yet been identified.

On the positive side, there is no credible evidence to
demonstrate that sugar causes diabetes, attention deficit-
hyperactivity disorder, depression, or hypoglycemia. No
evidence has been found that sugar-containing foods are
“addictive” in the true sense of the word, although many
people report craving sweet foods, particularly those that
are also high in fat.

Complex Carbohydrates

Found almost exclusively in foods of plant origin, complex
carbohydrates are long chains of molecules of the simple
sugar glucose. The complex carbohydrates in plant foods
can be divided into two groups: starch and fiber.

Starch is the form of carbohydrate that is found in grains,
some fruits and vegetables, legumes, nuts, and seeds. It
provides energy for newly sprouting plants. Fiber is the
tougher material that forms the coat of a seed and other
structural components of the plant (see illustration on page
20). Starches are digested by our bodies into their constituent
glucose molecules and used for energy, whereas fiber is not.
Starch, like simple sugars, provides 4 calories per gram,
whereas fiber (sometimes called nonnutritive fiber) provides
no calories. Like simple sugars, the role of starches in our
diets is mainly to provide energy.

Fiber is actually a family of substances found in fruits,
vegetables, legumes, and the outer layers of grains. Scientists
divide fiber into two categories: those that do not dissolve
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wheat berry

bran

germ

The wheat kernel (or seed) consists of the fiber-rich outer bran
layer; the inner endosperm, which is composed of starch, proteins,
and B vitamins and is made into flour; and the germ, which is
ground and sold as wheat germ, a rich source of vitamin E.

in water (insoluble fiber) and those that do (soluble fiber).
Insoluble fiber, also called roughage, includes cellulose,
hemicellulose, and lignin, found in vegetables, nuts, and
some cereal grains. Soluble fibers include pectin, found
in fruits, and gums, found in some grains and legumes (see
sidebar: Plant Fibers: Insoluble and Soluble, below).
Fiber-rich diets, which include ample amounts of
whole-grain foods, legumes, and fresh vegetables and fruits,
have been linked with a lower risk of several diseases.
Nutrition scientists are just beginning to understand the role
of dietary fiber in maintaining health. Fiber appears to
sweep the digestive system free of unwanted substances
that could promote cancer and to maintain regularity and
prevent disorders of the digestive tract. Fiber also provides
a sense of fullness that may help reduce overeating and
unwanted weight gain. Diets that are rich in fiber and
complex carbohydrates have been associated with lower
serum cholesterol and a lower risk for high blood pressure,
coronary artery disease, and some types of cancer. But does
this mean that it’s okay just to take a fiber pill? No! Rather,
the studies that have shown the beneficial effects of a high-
fiber diet (containing 25 to 30 grams of fiber per day) have
been those in which the dietary fiber is in the form of fruits,
vegetables, whole grains, and cereals. These and other
studies suggest that not only the fiber in these foods but also

PLANT FIBERS: INSOLUBLE AND SOLUBLE

Insoluble Fiber—also known as roughage

These fibers hold onto water, add bulk, and promote movement through the intestine.

CELLULOSE HEMICELLULOSE
Whole-wheat flour Bran

Bran Whole grains
Nuts Vegetables
Vegetables Fruits

LiGNIN

Woody portions of plants:
such as stem of broccoli, carrots

Wheat

Fruits with edible seeds, such as raspberries
and strawberries

Soluble Fiber—dissolves in water and becomes gummy

These types of fibers can help lower blood cholesterol and blood glucose.

GumMs PECTIN
Oats Apples
Legumes and dried beans

Barley Carrots

Citrus fruits: oranges, grapefruits
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FINDING FIBER

Whole-grain bread products are labeled as whole grain,
whole wheat, or rye.

In contrast, bread products labeled as made with
wheat, cracked wheat, seven-grain, multi-grain, stone-
ground wheat, or any of several other names contain
mostly refined flour and lack the health-promoting
effects of a whole-grain product.

the vitamins, minerals, and other compounds they contain
contribute to their health-promoting effects.

The Dietary Guidelines for Americans (see Chapter 1,
page 8) recommend that we obtain most (about 60%) of
our calories from carbohydrates, preferably complex
carbohydrates, in the form of foods such as whole grains,
fruits, vegetables, and legumes. These foods are good
sources of fiber, essential vitamins, minerals, and other
phytochemicals and are also more likely to be low in fat.

The average American today consumes only about a
third of the recommended amount of fiber. To obtain as
many of the potential benefits as possible, you need to
obtain complex carbohydrates and fiber from various food
sources. Although studies indicate that our intake of
carbohydrates is increasing, the contribution of whole-grain
foods remains small, partly because identifying whole-grain
foods can be confusing. For ideas on what whole-grain
foods to look for in your supermarket, see the sidebars
Where Are the Whole Grains? and Finding Fiber, this page.

Foods that are naturally good sources of fiber or have
fiber added are allowed to make claims on their labels
regarding their fiber content. What do the terms used to
describe fiber content mean? When you see the phrase
“high fiber” on a food label, it means that 1 serving (defined
on the Nutrition Facts panel) of the food contains 5 grams of
fiber or more per serving. A food that contains 2.5 to 4.9
grams of fiber in a serving is allowed to call itself a “good
source” of fiber, and a food label that says “more fiber” or
“added fiber” has at least 2.5 grams more fiber per serving.

Sugar Substitutes

For the same reason that people have recently sought sub-
stitutes for fat, noncaloric sugar substitutes became popular
in the 1960s as people began to try to control their weight.
Sugar substitutes are of two basic types: intense sweeteners
and sugar alcohols.

How much fiber will you find in the foods you eat?

Foop SERVING FIBER
(GRAMS)
Apple with skin 1 medium 4
Banana 1 medium 3
Orange juice 3/4 cup Less than 1
Orange 1 medium 3
Strawberries 1 cup halves 4
Brocceoli, raw 1/2 cup 1
Broccoli, cooked 1/2 cup 2
Carrot, raw 1 medium 2
Potato, baked with skin 1 medium 4
Spinach, cooked 1/2 cup 2
Spinach, raw 1 cup 1
Tomato 1 medium 1
Lentils, cooked 1/2 cup 8
Beans, baked 1/2 cup 7
White bread 1 slice Less than 1
Whole-wheat bread 1 slice 2
Pumpernickel bread 1 slice 2
Rice, white 1/2 cup Less than 1
Rice, brown 1/2 cup 2
Bran cereal, 100% 1/3 cup 8
Corn flakes 1 cup 1
Oatmeal, cooked from 1/3 cup dry 3
Popcorn, air popped 1 cup 1
Spaghetti, cooked, 1/2 cup 1
regular
Spaghetti, cooked, 1/2 cup 3
whole wheat
Hummus 2 tablespoons 2
(chickpea dip)

Intense sweeteners are also called non-nutritive sweet-
eners, because they are so much sweeter than sugar that
the small amounts needed to sweeten foods contribute
virtually no calories to the foods. These sweeteners also do
not promote tooth decay. Currently, four such intense
sweeteners are available, both for use in processed foods and
for home consumption. The U.S. Food and Drug
Administration (FDA) has set “acceptable daily intakes”
(ADI) for these sweeteners. The ADI is the amount that

can be consumed daily over a lifetime without risk.
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One of these sweeteners is aspartame (NutraSweet brand).
It is manufactured by chemically modifying the naturally
occurring amino acid phenylalanine. This sweetener can’t
be used by people with phenylketonuria (a rare congenital
disorder that disrupts the body’s ability to metabolize phenyl-
alanine and can result in severe nerve damage). Despite
extensive safety testing showing aspartame to be safe, its
use has been implicated by the popular press in everything
from headaches to loss of attentiveness. At this time, there
is no scientific validity to these claims. Aspartame is not heat
stable, so it can’t be added to foods that will be cooked or
baked, although it can be added to some foods (such as
coffee) after heating.

Saccharin, a second non-nutritive sweetener, was asso-
ciated with cancer in mice when it was fed in very large
amounts. However, further studies have found no links
between saccharin and human cancer. This recently led
the U.S. government to remove it from its list of potential
cancer-causing chemicals. Although saccharin is heat stable,

in some cases it cannot satisfactorily be used in baking
because it lacks the bulk of sugar.

Acesulfame K (Sunnett), a third intense sweetener, was
approved by the FDA in 1998 for use in soft drinks,
although it was used in various food products before that.
About 200 times sweeter than sugar, this noncaloric prod-
uct has been extensively tested for safety. After reviewing
more than 90 studies, the FDA deemed the sweetener safe
in amounts up to the equivalent of a 132-pound person
consuming 143 pounds of sugar annually (an Acceptable
Daily Intake of 15 milligrams per kilogram of body weight;
1 kilogram is about 2.2 pounds). Because it is not metab-
olized, acesulfame K can be used safely by people with diabetes.
The sweetener is more heat stable than aspartame, main-
taining its structure and flavor at oven temperatures more
than 390° Fahrenheit and under a wide range of storage
conditions. Like saccharin and aspartame, acesulfame K
lacks bulk, so its use in home baking requires recipe mod-
ification. The flavor of acesulfame K has been described as

Foods contain a variety of carbohy-
drates, from simple to complex. Fruits,
vegetables, grains, and dairy products
all contain carbohydrate.




clean and quickly perceptible, although disagreement exists
about whether it leaves an aftertaste.

A fourth intense sweetener, sucralose (Splenda), was
approved by the FDA in 1998 for sale and use in com-
mercial food products. Sucralose is made by chemically
modifying sucrose (table sugar) to a non-nutritive, non-
caloric powder that is about 600 times sweeter than sugar.
Before approving sucralose, the FDA reviewed more than
110 research studies conducted in both human and animal
subjects. It concluded that the sweetener is safe for
consumption by adults, children, and pregnant and breast-
feeding women in amounts equivalent to the consump-
tion of about 48 pounds of sugar annually (an Acceptable
Daily Intake of 5 milligrams per kilogram of body weight).
People with diabetes may also safely consume the sweetener,
because it is not metabolized like sugar. In addition,
sucralose is highly stable to heat and so will not lose its
sweetness when used in recipes that require prolonged
exposure to high temperatures (such as baking) or when
stored for long periods. The product is currently available
in the form of a powdered sugar substitute and in some
commercial baked goods, jams and jellies, sweet sauces and
syrups, pastry fillings, condiments, processed fruits, fruit
juice drinks, and beverages, and its use is approved for
various additional products. However, use of sucralose in
home baking is expected to be limited by its low bulk in
comparison with table sugar.

Foods containing intense sweeteners should not be given
to infants or children, who need energy to grow and to
sustain their high activity levels. Foods that contain intense
sweeteners and lack any nutritive value also should not
replace nutrient-dense foods in your diet.

The sugar alcohols xylitol, mannitol, and sorbitol
contain less than 4 calories per gram. These sugar alcohols
are digested so slowly that most are simply eliminated.
Unfortunately, excessive consumption can cause diarrhea
or bloating in some people.

So-called “natural” sweeteners provide the same number
of calories as sugar and have acquired the reputation, albeit
incorrectly, of being healthier than sugar, because they seem
more natural than processed table sugar. These include
honey, maple syrup and sugar, date sugar, molasses, and
grape juice concentrate. In reality, these sweeteners contain
no more vitamins or minerals than table sugar. Honey
may harbor small amounts of the spores of the bacteria
that produce botulism toxin and should never be given to
babies younger than 1 year.
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The Bottom Line on Carbohydrates

Carbohydrates—sugars and starches—are the main source
of fuel for our bodies. When we choose carbohydrate-rich
foods, our best bets are fruits, vegetables, whole grains,
and legumes, because these foods are also rich sources of
health-promoting vitamins, minerals, phytochemicals, and
fiber. But like all calories, extra calories from carbohy-
drates beyond those we need to replenish the energy we burn
are converted to fat and stored in our fat cells. Non-caloric
sweeteners seem to be a safe alternative to sugar for most
people, but the foods that contain them are often nutri-
tionally empty and their use in home cooking is limited. The
so-called natural sweeteners are no better for you than sugar.

PROTEIN

Protein is an essential part of our diets. Proteins are large,
complex molecules resembling tangled strings of beads.
Each of the “beads” on the string is one of a group of smaller
molecules called amino acids. Amino acids are composed
of carbon, oxygen, hydrogen, and nitrogen, and some
contain sulfur.

Using the amino acids from the protein you eat, the
body makes more than 50,000 different proteins. These
proteins are the main structural elements of our skin, hair,
nails, cell membranes, muscles, and connective tissue.
Collagen, the main protein in our skin, provides a barrier
to the invasion of foreign substances. Proteins in cell mem-
branes determine what substances can enter and exit cells.
Our muscles, which contain some 65 percent of the body’s
total protein, give our bodies their shape and strength.
Proteins in connective tissues such as tendons, ligaments,
and cartilage enable our skeletons to function, form inter-
nal organs, and hold the organs in place. Proteins in the
blood carry oxygen to all cells and remove carbon dioxide
and other waste products. The proteins in muscle,
connective tissue, and blood make up most of the protein
in the body. Other proteins called enzymes accelerate meta-
bolic processes, and still other proteins and amino acids
are hormones and neurochemicals, the substances that
deliver signals throughout the body and regulate all meta-
bolic processes.

During periods of growth, our bodies must manufac-
ture and store large amounts of protein. Therefore, the
requirement for protein in our diets is higher during growth.
But even when we are not growing, each of the unique
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proteins in the body has a finite lifespan and must be replaced
continuously. So the need for protein never ends.

Dietary Protein and Body Protein

The thousands of proteins that make up our bodies are
assembled on demand from some 20 different amino acids.
What are these amino acids, and where do they come from?
The protein from the meat we ate last night is not directly
incorporated into our muscles. The proteins in the foods
we eat are digested first into small “peptides.” Some of
these peptides are further digested into their constituent
amino acids. Only amino acids and small peptides are
actually absorbed by the small intestine into the blood-
stream. They are then delivered to the liver, muscles, brain,
and other organs, where they are used to make new proteins

or converted to other amino acids needed by those organs.

Of the 20 amino acids that make up all proteins, 9 are
considered “essential” because they cannot be made in our
bodies and must be obtained from the foods we eat. Of the
remaining 11, some are essential for infants and persons with
certain diseases (see sidebar: Amino Acid Classification, page
25). The rest of the amino acids are considered “nonessential,”
because our bodies can make them in adequate amounts,
if necessary. Nevertheless, they are easily supplied by eat-
ing a well-balanced diet that includes a variety of foods.

Most foods contain protein. Some foods are better
sources of protein than others. “Complete” proteins are
those that contain all the essential amino acids in amounts
needed to synthesize our body’s proteins. The best sources
of complete protein are lean meats and poultry, fish, low-fat
dairy products, and eggs (see Part II, High-Protein Foods,
page 291, and Dairy Foods, page 345).




The grains and cereals group of foods, which form the
base of the Food Guide Pyramid, are excellent sources of
protein, but because these proteins often lack one or more
essential amino acids, they are called “incomplete” proteins.
For example, the proteins in corn are low in the essential
amino acids lysine and tryptophan, and wheat is low in
lysine. In contrast, legumes tend to be rich in lysine but a
bit low in methionine. Among the legumes, soybeans
contain the most complete protein.

Does this mean you must eat meat, eggs, and dairy
products (foods of animal origin) to get all the amino acids
you need? Notatall. By eating a variety of different foods,
including grains and legumes, you are likely to get all the
amino acids you need and in the correct amounts. People
of many cultures and vegans (vegetarians who eat no foods
of animal origin) get adequate amounts and types of protein
by eating various combinations of plant proteins including
beans, corn, rice, and other cereal grains. Although it was
once thought necessary to combine these foods at the same
meal, nutrition experts now agree that they can be eaten at
various times throughout the day.

When we eat grains and legumes, rather than foods of
animal origin (a more frequent source of protein in our
diets), we gain additional health benefits. Whole-grain
foods and legumes are rich in vitamins, minerals, fiber,
and other substances that optimize health. If that does
not seem like reason enough to make the trade, grains and
legumes lack the high levels of saturated fat present in foods
of animal origin, which, as you will learn below, are linked
to many diseases.

Contrary to popular belief, simply eating more dietary
protein, in excess of recommended amounts, will not result
in bigger muscles. Our bodies do not store excess protein.
If we eat more protein than our bodies need to replenish the
amino acids we have used during the day, the excess amino
acids are converted to, and stored as, fat. Dietary protein,
like carbohydrates, supplies about 4 calories of energy per
gram. Because our requirements for protein mainly depend
on our body’s size, our need for protein increases during
times of rapid growth. Therefore, the recommendations for
protein are age-dependent and are slightly higher for preg-
nant and breastfeeding women than for other adults (see the
Appendix: Dietary Reference Intakes, page 421). The rec-
ommended allowances ensure an adequate protein intake
by nearly all healthy people. Nevertheless, many
Americans typically consume twice this amount, often
in the form of meat and dairy products that are high in
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AMINO ACID CLASSIFICATION

Of the 20 amino acids that make up all proteins,
only 9 are considered “essential” in our diets
because they cannot be made by our bodies and
must be obtained from the foods we eat.

ESSENTIAL IN  ESSENTIAL IN OUR NONESSENTIAL

OUuRr DIETS DieTs UNDER SOME  IN OUR DIETS
CIRCUMSTANCES
Histadine Arginine Alanine
Isoleucine Cysteine* Asparagine
Leucine Tyrosinet Aspartic acid
Lysine Glutamic acid
Methionine Glutamine
Phenylalanine Glycine
Threonine Proline
Tryptophan Serine
Valine

*Cysteine can be synthesized from the essential amino acid
methionine.
ijlmsine can be synthesized from phenylalanine when supplied

in adequate amounts.

saturated fat, which increases the risk for coronary artery
disease and some forms of cancer.

What if we eat too little protein? Few Americans are at
risk of eating too little protein. However, individuals on
severely restricted diets, those who are unable to eat, and
those whose needs are increased because of illness or trauma
may experience protein deficiency. To replenish the pools
of essential amino acids that have been depleted, in order to
make critical proteins such as enzymes and hormones, the
body of a protein-deficient person begins to rob protein
from muscle by digesting that protein to its constituent
amino acids. Because muscle is needed for various vital
functions (for example, diaphragm muscles for breathing
and heart muscles for pumping our blood), the loss of large
amounts of muscle protein can be fatal. Fortunately, the
vast majority of people, even those who engage in regular,
rigorous endurance exercise, can easily meet their need for
protein by eating a balanced diet based on the Food Guide
Pyramid.
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The Bottom Line on Protein

Adequate protein is critical for growth, metabolism, and
health, but eating more protein than we need will not build
bigger muscles. Conversely, excess protein is converted to
fat. Foods of animal origin are high in protein but may also
be high in total and saturated fat. Lean meats and dairy
products, fish, legumes, and grains are the best sources of
protein.

FATS

It’s difficult to read a newspaper or listen to the evening
news without hearing something new about fat and its
connection with disease. Diets that are high in fat are
strongly associated with an increased prevalence of obesity and
an increased risk of developing coronary artery disease, high
blood pressure, diabetes mellitus, and certain types of cancer.
Health authorities recommend that we reduce our total
fat intake to about 30 percent of total calories. They also
recommend that we limit our intake of saturated fat (the
type of fat most often found in meat and dairy products)
to less than 10 percent of our fat calories and try to be sure
that the fat we do eat is mostly the monounsaturated or
polyunsaturated type. These changes have been shown to
decrease our risk for several diseases.

Fat as a Nutrient

Fat is an essential nutrient, because our bodies require small
amounts of several fatty acids from foods (the so-called
essential fatty acids) to build cell membranes and to make
several indispensable hormones, namely, the steroid
hormones testosterone, progesterone, and estrogen, and the
hormone-like prostaglandins. Dietary fats also permit one
group of vitamins, the fat-soluble vitamins (A, D, E, and
K), to be absorbed from foods during the process of
digestion. Fats help these vitamins to be transported
through the blood to their destinations. The fat in our
bodies also provides protective insulation and shock absorp-
tion for vital organs.

As a macronutrient, fat is a source of energy (calories).
The fat in food supplies about 9 calories per gram, more
than twice the number of calories as the same amount of
protein or carbohydrate. As a result, high-fat foods are
considered “calorie-dense” energy sources. Any dietary fat
that is not used by the body for energy is stored in fat cells
(adipocytes), the constituents of fat (adipose) tissue (see

Chapter 3, Obesity, page 47). The Dietary Guidelines for
Americans recommend that no more than 30 percent of our
calories should come from fat, and only a third of that
should be saturated fat.

Sorting Out the Fats

Our health is influenced by both the amount and the type
of fat that we eat. Fats are molecules; they are classified
according to the chemical structures of their component
parts. But you don't need to be a chemist to understand the
connection between the various fats in foods and the effect
these fats have on the risk for disease. Some definitions will help.

Dietary fats, or triglycerides, are the fats in foods. They
are molecules made of fatty acids (chain-like molecules of
carbon, hydrogen, and oxygen) linked in groups of three to
a backbone called glycerol. When we eat foods that contain
fat, the fatty acids are separated from their glycerol backbone
during the process of digestion.

Fatty acids are either saturated or unsaturated, terms
that refer to the relative number of hydrogen atoms attached
to a carbon chain. Fat in the foods that we eat is made up
of mixtures of fatty acids—some fats may be mostly unsat-
urated, whereas others are mostly saturated (see sidebar:
A Comparison of Fats, page 27).

Monounsaturated fatty acids are fatty acids that lack
one pair of hydrogen atoms on their carbon chain. Foods
rich in monounsaturated fatty acids include canola, nut,
and olive oils; they are liquid at room temperature. A diet
that provides the primary source of fat as monounsatu-
rated fat (frequently in the form of olive oil) and includes
only small amounts of animal products has been linked to
a lower risk of coronary artery disease. This type of diet
is commonly eaten by people who live in the region sur-
rounding the Mediterranean Sea (see Chapter 1, page 14).

Polyunsaturated fatty acids lack two or more pairs of
hydrogen atoms on their carbon chain. Safflower, sun-
flower, sesame, corn, and soybean oil are among the sources
of polyunsaturated fats (which are also liquid at room
temperature). The essential fatty acids, linoleic and
linolenic acid, are polyunsaturated fats. Like monoun-
saturated fats, polyunsaturated fats lower blood choles-
terol levels and are an acceptable substitute for saturated
fats in the diet.

Saturated fatty acids, or saturated fats, consist of fatty
acids that are “saturated” with hydrogen. These fats are
found primarily in foods of animal origin—meat, poultry,
dairy products, and eggs—and in coconut, palm, and



Chapter 2: The Nutrients and Other Food Substances 27

A COMPARISON OF FATS

[ ] Percent polyunsaturated fat
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fat oil

*Total is not 100% because of the presence of other, minor fat compounds.

palm kernel oil (often called “tropical oils”). Foods that are
high in saturated fats are firm at room temperature.

Because a high intake of saturated fats increases your risk
of coronary artery disease, nutrition experts recommend that
less than 10 percent of your calories should come from sat-
urated fats. To find out how to calculate your fat allowance,
see the sidebar Recommended Fat Intake, page 28, and to
determine the total and saturated fat contents of some
foods, see the sidebar Where’s the Fat? page 28.

Omega-3 fatty acids are a class of polyunsaturated fatty
acids found in fish (tuna, mackerel, and salmon, in particular)
and some plant oils such as canola (rapeseed) oil. These
fatty acids have made the news because of the observation that
people who frequently eat fish appear to be at lower risk for
coronary artery disease. Omega-3 fatty acids also seem to
play a role in your ability to fight infection.

Hydrogenated fats are the result of a process in which
unsaturated fats are treated to make them solid and more
stable at room temperature. The hydrogenation process,
which involves the addition of hydrogen atoms, actually
results in a saturated fat. Trans-fatty acids are created by

hydrogenation. An increase in consumption of these fats is
a concern because they have been associated with an increased
risk of coronary artery disease. Hydrogenated fat is a common
ingredient in stick and tub margarine, commercial baked
goods, snack foods, and other processed foods.
Cholesterol is a waxy, fat-like substance that is a necessary
constituent of cell membranes and serves as a precursor for bile
acids (essential for digestion), vitamin D, and an important
group of hormones (the steroid hormones). Our livers can
make virtually all of the cholesterol needed for these essen-
tial functions. Dietary cholesterol is found only in foods
of animal origin, that is, meat, poultry, milk, butter, cheese,
and eggs. Foods of plant origin, that is, fruits, vegetables,
nuts, seeds, legumes, grains, and the oils derived from them,
do not contain cholesterol. Eggs are the food most often
associated with cholesterol, because the average large egg
contains about 210 milligrams of cholesterol (only in the
yolk), and the recommended daily cholesterol intake is
300 mg or less. However, for most people, meat contributes
a higher proportion of cholesterol to the diet than do eggs,
because cholesterol is found in both the lean and fat portions
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RECOMMENDED FAT INTAKE

Health experts recommend consuming no more than 30 percent of our calories from fat—uwith no more than

10 percent from saturated fat. Here is a chart to help you determine how much fat you should eat.

TOTAL FAT (GRAMS) SATURATED FAT (GRAMS)

CALORIES
Most women & older adults About 1,600
Most men, active women,
teen girls & children About 2,200
Active men & teen boys About 2,800

53 Less than 17
73 Less than 24
93 Less than 31

Note: These are guidelines for healthy individuals. If you have heart disease or high blood cholesterol or triglyceride levels,

or if you are overweight, ask your health care professional to recommend the types of fat and amounts most appropriate

for you.

of meat. Shellfish have acquired an undeserved reputa-
tion for being high in cholesterol. Their cholesterol and
total fat contents are actually comparatively low (see side-

bar: Cholesterol Content of Foods, page 29).

Fat Substitutes
To appeal to our desire for lower-fat substitutes for our
favorite high-fat foods, the commercial food industry has
developed low- or lower-fat versions of many foods using
various fat replacers. Unitil recently, fat replacers always
consisted of proteins or carbohydrates, such as starches or
gels, but the kinds of foods that could be prepared with
these fat replacers were limited by their inability to withstand
the high temperatures of frying. In 1996, after a long
period of development, safety testing, and governmental
review, the first non-caloric fat, olestra, was approved by the
FDA for use in the manufacture of savory (non-sweet) snacks
(such as crackers and chips). Because olestra is a modified
fat, it is the first heat-resistant fat substitute, which allows
it to be used to make fried foods. In addition, olestra gives
foods the flavor and creamy “mouth feel” of high-fat foods.
FDA approval of olestra was controversial for two reasons.
First, this artificial ingredient, if approved and accepted,
would be the first in history to be consumed in quantities
comparable to the quantities of fat, carbohydrates, and
proteins we currently consume from food sources. In other
words, these novel, previously unknown substances could
become major parts of the diets of some people, and there

WHERE'S THE FAT?

Foods That May Pack More Fat Than You Think

Foop TOTAL FAT SATURATED CALORIES
(GRAMS)  FAT (GRAMS)

Buctter (2 Tblsp ) 23 14 200
Porterhouse steak (3 oz) 21 8 270
Peanuts (1/4 cup) 18 3 210
Cake donut (1 large) 16 3 300
Blue cheese dressing

(2 Thblsp) 16 3 150
Peanut butter (2 Tblsp) 16 3 190
Chocolate/peanut/

nougat candy bar (2 0z) 14 5 270
Batter-fried chicken

thigh (3 oz mear) 14 4 240
Croissant, cheese (2 oz) 12 6 235
Croissant, plain (2 oz) 12 7 230
Ice cream

(1/2 cup rich vanilla ) 12 7 180
Cream cheese (2 Thblsp ) 10 6 100
Milk, whole (1 cup) 8 5 150
Milk, 2% (1 cup) 5 3 120
Sour cream (2 Tblsp) 5 3 50
Half-and-half (2 Tblsp) 3 2 40



would be no historical experience to tell us what the sub-
stances might do in our bodies. Some scientists predicted
that the substance would cause serious gastrointestinal
complaints despite controlled studies demonstrating its
safety. However, in the first year of availability of olestra-
containing foods, the predicted intestinal problems were not
significant. Tests in which volunteers ate large quantities
of olestra-containing potato chips or regular potato chips
without knowing which type they were eating showed no
differences in gastrointestinal complaints between the two
groups. Second, tests of olestra showed that it inhibits the
absorption of fat-soluble compounds (vitamins A, D, E,
and K and some carotenoids) from foods eaten at the same
time as the olestra-containing foods, whereas it has no
effect on the absorption of other nutrients or on the body’s
stores of fat-soluble vitamins. To compensate for this effect
of olestra on fat-soluble vitamin absorption, foods pre-
pared with olestra have small amounts of these vitamins
added to them. At this writing, the range of foods that can
include olestra as a fat substitute is quite narrow. Some
questions do remain about the long-term safety of the prod-
uct, although long-term studies in young, growing animals
and several studies in humans have shown no negative
effects.

How should you decide whether to include foods with
fat replacers in your eating plan, and how much of these
foods do you include? From a health standpoint, small
amounts of olestra-containing foods appear to be harmless.
But from a purely nutritional standpoint, most foods that
contain fat replacers are snack foods essentially devoid of
nutritional benefit. In addition, these foods are not calorie-
free. Many remain high in calories, and some foods that
contain carbohydrate fat replacers are even higher in calories
than their higher-fat counterparts, so they are still calorie-
dense, nutritionally poor foods. It’s fine to choose small
amounts of these foods occasionally, but better low-fat
snack choices include fruits, vegetables, nonfat yogurt, and
whole-grain pretzels and breads.

The Bottom Line on Fats

Dietary fat is a source of energy, but high-fat diets, especially
diets high in saturated fat, increase the risk of gaining
excessive amounts of weight and of developing diabetes,
coronary artery disease, high blood pressure, and several
types of cancer. This increased risk is the reason that health
experts encourage us to reduce our intake of total and sat-
urated fats by:
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CHOLESTEROL CONTENT OF FOODS

Cholesterol is found only in animal products. Below is a list
of common_foods and their cholesterol content.

CHOLESTEROL
(IN MILLIGRAMS)

FoobD SERVING SIZE

Chicken without
the skin, lean

beef or pork 30z 70-80
Egg 1 About 210
King crab 30z 45
Lobster 3 oz 60
Organ meat (liver) 3 0z 330
Shrimp 3oz 165

* increasing our intake of fruits, vegetables, and whole-
grain foods, which are naturally low in fat, and prepar-
ing them with a minimum of added fats

* consuming low-fat dairy products such as nonfat milk
and yogurt and reduced-fat cheeses

* limiting our intake of red meat, poultry, and fish to 5
to 7 ounces daily

* choosing lean cuts of red meat and poultry, removing
the skin before eating poultry, and preparing the meat
with a method that uses little or no additional fats

* choosing some fish that is high in omega-3 fatty acids
and preparing it with little or no added fat

THE MICRONUTRIENTS:
VITAMINS AND MINERALS

Vitamins and minerals are required by every process in your
body. Unlike the macronutrients, vitamins and minerals
by themselves do not contain energy. Instead, they work
with the energy-rich macronutrients—carbohydrates, pro-
tein, and fats—and with each other to help your body to
release, use, and store the energy from those macronutrients.

Vitamins

Vitamins are small but complex molecules. In addition
to helping us to use and store energy from macronutrients,
they assist the molecules responsible for vision to perform
their function, they serve as regulatory hormones for bone
formation, and they act as antioxidants to preserve cellular
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function (see Vitamins and Minerals as Antioxidants, page
31).

Each of the vitamins was discovered and its require-
ment determined by its ability to cure and prevent a
particular disease or group of symptoms. For example, the
discovery that a substance in limes could cure and prevent
the disease called scurvy led to the discovery that our bodies
require vitamin C and that scurvy is the result of vitamin
C deficiency. Dietary Reference Intakes (DRIs) are being
established for each vitamin. They describe the amount of
the vitamin that should prevent symptoms of deficiency
in most people, with a little extra added.

Today, the diseases that result from vitamin deficiencies
rarely occur except in severely malnourished individuals
or in those with certain medical conditions. Rather, in a
virtual nutrition revolution, research has progressed beyond
the identification and treatment of simple nutrient
deficiencies to the realization that some of the vitamins
(or foods that contain them) may help maintain health by
preventing the development of chronic diseases such as
cancer and heart disease in otherwise well-nourished people.

The Food Guide Pyramid is based on the DRIs. It tells
us the number of servings, in each group of foods, that will
supply us with the recommended allowance of most of the
vitamins. Nutrition research also has begun to support the
idea that a few of the vitamins and minerals, notably those
referred to as antioxidants (see Vitamins and Minerals as
Antioxidants, page 31), may provide even more benefit if
taken in quantities somewhat greater than the recom-
mended amounts. This idea raises some questions. Is there
such a thing as too much of a vitamin? Should these extra
vitamins come from food, or is it okay to take a supplement
if you just can’t eat that much? And, should the recom-
mended amounts for these vitamins be increased? Although
there really is no answer to the last question yet, the answers
to the first two questions depend on the type of vitamin.
As we begin our discussion of vitamins, we want to empha-
size that although it is virtually impossible to overdose on
vitamins from food alone, some vitamin supplements def-
initely offer too much of a good thing (see sidebar: What
Are Daily Values? this page, and Supplement Sense, page
38).

The 14 essential vitamins can be classified into two
groups: water-soluble and fat-soluble. They are classified on
the basis of their molecular structure, which determines
the way the vitamins are carried in food and in the blood-
stream and the manner in which they are stored in your

body. The text that follows describes which vitamins fall
into which category and what that means for your health.

Water-Soluble Vitamins
There are 10 water-soluble vitamins. The B complex vitamins
have various roles, some of which involve their action, in
concert, to regulate the body’s use of energy from food. Folic
acid is an important factor in the regulation of growth. During
the early stages of pregnancy, folic acid is important for
preventing a type of birth defect known as a neural tube
defect. Vitamin C, also known as ascorbic acid, functions
in various ways, many of which seem to be related to its
antioxidant properties (see the Appendix: A Quick Look—
Vitamins, Their Functions and Food Sources, page 430).
As their name implies, water-soluble vitamins dissolve
in water. The body strives to maintain the optimal level of
each of the water-soluble vitamins for its immediate needs.
Surplus water-soluble vitamins are excreted in the urine
and through perspiration, because they are not stored in
the body to any appreciable extent. Water-soluble vitamins
must be replenished almost daily, preferably by eating foods
that are rich in these vitamins. Fruits, vegetables, grains, and
beans are excellent sources of the water-soluble vitamins
(with the exception of vitamin B ,, which is found only in
foods of animal origin). However, if you choose to use

WHAT ARE DAILY VALUES?

Have you ever wondered what “% Daily Value” means on
the Nutrition Facts label? How does it relate to the
Dietary Reference Intakes (DRIs)? As you may recall
from Chapter 1, the DRI, set by the Food and Nutrition
Board of the National Academy of Sciences, are the
amounts of each nutrient recommended for most healthy
people. Because DRIs are both sex- and age-specific,
each nutrient has a range of DRIs. To make it easier to
show how a food meets your recommended allowance for
some of the more critical nutrients, the Food and Drug
Administration has established a Daily Value for each
nutrient, which is approximately the highest recommended
amount for that nutrient. The “% Daily Value” reported
on the Nutrition Facts label is based on a maintenance
calorie level of 2,000 calories daily. If your maintenance
calorie level is 1,500 calories, your daily values may be a
bit lower, so the nutrient contents of the food satisfy a
higher percentage of your daily value.



multivitamins or single-nutrient supplements to get your
water-soluble vitamins, moderation is advised (see
Supplement Sense, page 38), because high doses of several
of the B vitamins can have harmful effects, and high doses
of vitamin C may contribute to the formation of kidney
stones.

Fat-Soluble Vitamins

The fat-soluble vitamins, A, D, E, and K, are found in the
food you eat, absorbed into your bloodstream, and carried
throughout your body attached to fat molecules. Because
fat-soluble vitamins can be stored in the body, they do not
need to be replenished on a daily basis. Vitamins A and D
are stored in the liver, and reserve supplies may be sufficient
for as long as 6 months. Reserves of vitamin K, however,
may be sufficient for only a few weeks, and the supply of
vitamin E can last somewhere between several days and
several months.

If taken in excess, usually in the form of a supplement,
fat-soluble vitamins can accumulate in the body. Large
stores of vitamins A and D can actually become harmful.
Fortunately, it is difficult to get an excess of fat-soluble
vitamins from food. For example, beta-carotene, the
molecule found in some foods of plant origin that gives
carrots and squash their yellow-orange color, is converted
to vitamin A in the body. But because the chemical reaction
that converts beta-carotene to vitamin A is carefully
regulated, it is nearly impossible to get vitamin A toxicity
from eating fruits and vegetables. Foods that provide
vitamins D, E, and K would need to be consumed in such
quantity that achieving toxic levels of these nutrients is
highly unlikely. However, a high intake of vitamin K-
containing foods may contribute to abnormal bleeding in
people who are receiving blood-thinning (anticoagulant)
medication. Therefore, it is important to keep foods that are
high in vitamin K relatively constant. Vitamin E supplements
also are not recommended for these individuals.

The recent development of diet drugs that work by
inhibiting your body’s absorption of fat has raised concerns
about the possibility that the use of such drugs could lead
to deficiencies in the fat-soluble vitamins. Preliminary
results suggest that when taken as directed, these drugs
may interfere with the absorption of beta-carotene and
vitamin D from foods. If these findings are confirmed,
persons who take these prescribed drugs to manage their
weight also will be required to take a daily multiple vitamin
that contains the fat-soluble vitamin.
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As mentioned in the discussion of fat substitutes, early
research on the fat substitute olestra showed that eating
olestra-containing snack foods interferes with the body’s
ability to absorb some of the fat-soluble vitamins from the
other foods we eat. To compensate for this effect, the man-
ufacturers of snack foods that contain olestra were required
to fortify these products with fat-soluble vitamins. Thus,
eating olestra-containing snack foods does not seem to cre-
ate a significant risk for deficiency of fat-soluble vitamins
(unless you consistently choose to eat them in place of
more nutritious foods).

To learn about the many roles of vitamins, how much
of each of them you need, and the best food sources for
each one, see the Appendix: A Quick Look—Vitamins,
Their Functions and Food Sources, page 430.

Minerals

Minerals are just what the term indicates—elements found
in the earth. Like the vitamins, minerals play a multitude
of roles in our bodies. Unlike the vitamins, some minerals—
calcium and phosphorus—have a structural function. These
minerals are the main components of our bones and teeth.
Calcium has an additional critical role. Along with several
other major minerals—sodium, chlorine, potassium, and
magnesium—calcium is a regulator of cell function. The
minerals sodium, chloride, and potassium (also referred to
as electrolytes) are responsible for maintaining the balance
of fluids inside and outside of cells and, along with calcium,
controlling the movement of nerve impulses.

Trace minerals are those that your body needs in smaller
amounts, usually less than 20 milligrams daily. These
include iron, chromium, cobalt, copper, fluoride, iodine,
manganese, molybdenum, selenium, and zinc. The
mineral iron forms the active part of hemoglobin, the
protein in your blood that delivers oxygen to different
sites in your body and picks up carbon dioxide. Although
DRIs have been established for some of the trace minerals,
those for which too little is known to establish precise
DRIs have a recommended Adequate Intake (Al) (see
the Appendix: A Quick Look—Minerals, Their Functions
and Food Sources, page 432).

Vitamins and Minerals as Antioxidants

Several vitamins and minerals are considered antioxidants.
These include vitamins E and C, beta-carotene (which can
be converted to vitamin A), other carotenoids (some may
be converted to vitamin A and also play a role in cell devel-
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opment), and the minerals selenium, copper, zinc, and
manganese. What are antioxidants? What do they do?

Every cell in our body needs oxygen to use the nutrients
that food provides. However, when oxygen is used by cells,
by-products called free radicals are formed. If allowed to
accumulate, these free radicals can damage tissues, cells,
and deoxyribonucleic acid (DNA, the genetic material of
cells). The process of oxidative damage can be observed as
the browning that occurs when sliced apples or potatoes are
exposed to the air or the rancid flavor that butter and
cooking oils develop when stored for long periods.
Environmental pollutants such as cigarette smoke and
ultraviolet light from the sun also contribute to the for-
mation of free radicals in our bodies. Although not proved,
studies suggest that excess free-radical production can
increase the risk of cancer, heart disease, cataracts, and the
other types of cell deterioration that are associated with
aging.

Just as the vitamin C in lemon juice can prevent sliced
apples from browning, antioxidants scavenge and neutralize
the effects of free radicals in our bodies. Each antioxidant
has its own unique effect. Vitamin C, which is water-

FOOD SOURCES OF ANTIOXIDANTS

CAROTENOIDS

Beta-carotene—carrots, broccoli, sweet potatoes, greens
(dandelion, turnip, beet, spinach), squash (butternut,
Hubbard), red bell peppers, apricots, cantaloupe, mango

Alpha-carotene—greens (see above), carrots, squash
(see above), corn, green peppers, potatoes, apples, plums,
tomatoes

Lycopene—tomatoes, watermelon, pink grapefruit

VITAMIN C

Bell peppers (red and green), guavas, greens (see above),
broccoli, Brussels sprouts, cauliflower, strawberries,
papayas, oranges and grapefruits and their juices

ViTAMIN E
Polyunsaturated vegetable oils, seeds, nuts, fortified cereals,
greens (see above), tomato products

SELENIUM
Wheat germ, Brazil nuts, whole-wheat bread, bran, oats,
turnips, brown rice, orange juice

Some of the many food sources of antioxidants.




Antioxidant

Free radical

soluble, removes free radicals from body fluids and cell
structures composed mainly of water. Beta-carotene and vit-
amin E are fat-soluble. They seem to be active primarily in
fat tissues and cell membranes throughout the body. The
mineral selenium is an antioxidant that assists vitamin E.

What is the best source of antioxidants? With the
possible exception of vitamin E, the best source of antiox-
idants is food (see Supplements: Foods, or Functional
Foods? page 34). Fruits, vegetables, and grains provide a
wide variety of both known and yet to be discovered
antioxidants that appear to protect your body’s vital
functions.

WATER

As an essential nutrient, water is the most often overlooked
and taken for granted. Yet 75 percent of our body weight
is water. Water contributes to nearly every major process
in our bodies. It keeps our body temperature stable, main-
tains body chemicals at their proper concentrations, carries
nutrients and oxygen to cells, and removes waste products.
Water also cushions joints and protects organs and tissues.

An insufficient intake of water or excessive loss of water
can result in dehydration and heat exhaustion, a condi-
tion characterized by dizziness, vomiting, muscle cramps,
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When oxygen is used by cells, by-
products called free radicals are
naturally formed. Free radicals
g are molecules with a missing
o electron. Simply put, free radicals
“want” their full share of electrons.
igh v They will take electrons from
vital cell structures, causing
damage and leading to disease.
Antioxidants are able to donate
electrons. Nutrients such as
vitamin C, vitamin E, or beta-
| carotene are antioxidants that
; block some of this damage by
donating electrons to stabilize
and neutralize the harmful
effects of free radicals.

Cell

fatigue, and confusion. Fortunately, under most circum-
stances our bodies are good at telling us when we are nearing
dehydration. When we feel thirsty, our bodies need water.
However, as we get older, our bodies’ ability to sense dehy-
dration decreases, and older adults often lose the sense of
thirst. Our need for water increases with exercise; exposure
to hot or even warm, dry, or extremely cold conditions;
pregnancy and breastfeeding; and the use of some
medications. Nutritionists recommend that we drink 8
or more 8-ounce glasses of water daily. Many fruits and
vegetables are 80 to 90 percent water. Therefore, in addition
to the vitamins and minerals they supply, fruits and
vegetables also contribute to our total water intake. For
more information on water, see Part II, Encyclopedia of

Foods, page 150.

ON THE NUTRIENT HORIZON:
PHYTOCHEMICALS

Carotenoids. Isoflavones. Capsaicins. You may have heard
these words in radio advertisements for the latest supplement
or seen them in last week’s newspaper. But what are they? All
of them fall into the category of substances called phyto-
chemicals or phytonutrients. A phytochemical is, literally,
any chemical found in a plant (phyro is the Greek word for
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plant). Armed with the knowledge that people whose diets
are rich in foods of plant origin are at lower risk for many
serious diseases, nutritional scientists have begun to try to
isolate the actual chemicals in foods that may be responsible
for promoting health and preventing disease. Nutritionists
have adopted the term “phytochemical” or “phytonutrient”
to refer to any one of a growing list of substances they have
isolated that appear to prevent disease in laboratory animals.

The phytochemicals identified so far are known to have
various roles in the plants from which they originate,
including capturing the energy from sunlight and confer-
ring resistance to infection by fungi, bacteria, and viruses.
How they function in our bodies, and how they may be

SOy WHAT?

There is increasing evidence that isoflavones, plant estro-
gens found in soy foods, may have some of the same
effects as estrogen. Beneficial effects may include:

*  Lower blood lipid levels—Soy may decrease total
cholesterol, low-density lipoprotein cholesterol, and
triglycerides.

*  Decreased cancer risk—Cancer population studies
show a decreased risk for hormone-related cancers
of the breast, ovary, endometrium, and prostate in
countries where plant-based diets with a high content
of phytoestrogens are consumed.

* Diminished menopausal symptoms—Population
studies show that
women who eat

soy as their main

protein source may
have far fewer distressing
menopausal symptoms.

ComMmoON Soy Foobs PROTEIN ~ CALORIES
(GRAMS)

1/3 cup roasted soy nuts 23 260

1/2 cup soybeans, mature, cooked 14 150

1/2 cup soybeans, green, cooked 11 126

1 cup soy milk 7 80

3 ounces tofu, silken, firm 6 50

responsible (along with the known vitamins, minerals, and
fiber found in plant foods) for the health-promoting effects,
is just beginning to be understood.

The antioxidant beta-carotene is one of a group of phy-
tochemicals known as carotenoids. Beta-carotene, the
substance that gives carrots their orange color and their
name, is converted to vitamin A (retinol) in our body.
Other carotenoids include lutein and zeaxanthin (from
green vegetables) and lycopene (from tomatoes). Diets
rich in foods containing carotenoids have been associated
with a reduced risk of cancer and heart disease. Researchers
are also investigating whether lutein-rich diets may be
linked to a lower risk for macular degeneration, a disease
of the retina that may lead to blindness.

The isoflavones found in soybeans are associated with
lower blood cholesterol and a decreased risk for coronary
artery disease. In addition, isoflavones, which are also
referred to as phytoestrogens (estrogen-like molecules iso-
lated from plants), appear to reduce some of the symp-
toms of menopause and may confer a lower risk for breast
and other cancers (see sidebar: Soy What? this page). For
health benefits, 20 to 25 grams of soy protein per day is rec-
ommended. For some of the other phytochemicals that
have been identified, see the sidebar Phytochemicals: A
Food Pharmacy That May Fight Disease, page 35.

Although some phytochemicals are now available in
pill form, we do not yet know enough about how they
function to assume that any one, on its own, will promote
health and prevent disease without the presence of the
vitamins, minerals, fiber, and other, as yet unidentified,
substances in plant foods. Scientists are making progress
in determining how phytochemicals work, but the best
way to ensure an adequate intake of all potentially health-
promoting substances in foods of plant origin is to eat the
foods themselves—fruits, vegetables, beans, nuts, seeds,
and whole grains. See the Appendix: Phytochemical
Contents of Selected Foods, page 484.

SUPPLEMENTS: FOODS, OR
FuNcTIONAL FOODS?

Supplements are concentrated forms of vitamins, minerals,
fiber, amino acids, fatty acids, herbal products, enzymes,
plant or animal tissue extracts, or hormones. Some sup-
plements contain one or two known nutrients or a small
group of nutrients such as B vitamins or antioxidants.
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PHYTOCHEMICALS

A Food Pharmacy That May Fight Disease

PHYTOCHEMICAL Foop POTENTIAL BENEFIT

Allyl sulfides Garlic, onions, leeks May protect against coronary artery
disease, abnormal blood clotting, cancer

Alpha-linoleic acid Flaxseed, soybeans, walnuts Decreases inflammation

Anthocyanosides Eggplant, blood oranges, blueberries May protect against cancer

Capsaicins Chili peppers Topical analgesic

Carotenoids, including lycopene,
lutein

Catechins

Cellulose (fiber)

Coumarins

Ellagic acid

Flavonoids (including resveratrol)

Gums (fiber)
Hemicellulose (fiber)
Indoles

Isoflavones

Isothiocyanates
Lignins (fiber)

Monoterpenes

Pectin (fiber)

Phenolic acids
Protease inhibitors

Phytosterols

Saponins

Orange, red, yellow fruits; many
vegetables, including tomatoes

Tea (especially green tea)

Whole-wheat flour, bran, cruciferous and root
vegetables, legumes, apples

Carrots, citrus fruits, parsley

Strawberries, raspberries,
blueberries

Citrus fruits, onions, apples, grapes,
wine, tea

Oats, barley, legumes
Bran, whole grains
Cruciferous vegetables

Soybeans and soy products

Cruciferous vegetables
Whole grains, oranges, pears, broccoli, flaxseed

Citrus fruits

Apples, citrus fruits, strawberries

Brown rice, green tea
Soybeans, all plants

Legumes, cucumbers

Garlic, onions, licorice, legumes

May protect against coronary artery dis-
case, macular degeneration, and cancer

May protect against cancer

May protect against colon cancer,
coronary artery disease

May protect against blood clots

May protect against cancer

May protect against cancer

May prevent colon cancer

May prevent colon cancer

May protect against cancer

May diminish menopausal symptoms;
may protect against cancer, may
lower blood lipid levels, may improve
bone health

May prevent lung, esophageal cancer

May protect against cancer

May protect against cancer (pancreatic,
breast, prostate tumors)

May protect against cancer, coronary
artery disease, diabetes

May protect against cancer
May protect against cancer

May help prevent coronary artery
disease and breast cancer

May protect against cancer
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Others, like the well-known multivitamins, may contain an
entire panel of vitamins and minerals in amounts close to
the Dietary Reference Intakes (DRIs). Still other supple-
ments may not contain any substances yet identified as
nutrients or even demonstrated as beneficial to health.
With few exceptions, foods are better sources than sup-
plements for the nutrients we need. A diet based on the
Food Guide Pyramid, especially one that is rich in fruits,
vegetables, whole-grain foods, and legumes, will provide
most of the nutrients we know we need and the ones we
have not yet identified. When we build our diet on a foun-
dation of whole foods, we reap the added benefit of
phytochemicals (known and unknown) and all the types of
fiber we have begun to realize are important for health.

A CLOSER LOOK: SUPPLEMENTS AND THE LAW

When a dietary supplement is available in the store, it is
naturally assumed that it is safe. Some government
agency has checked to make certain it is not harmful,
right? Not anymore.

In 1994, the Dietary Supplement Health and
Education Act removed dietary supplements from pre-
market safety evaluations required of food ingredients
and drugs. Drugs and food ingredients still undergo a
lengthy Food and Drug Administration (FDA) safety
review before they can be marketed, but the 1994 legis-
lation eliminated the FDA’s authority to regulate the
safety of nutritional supplements before they go on the
market. Now, the FDA can intervene only after an ill-
ness or injury occurs.

Claims may not be made about the use of dietary
supplements to diagnose, prevent, treat, or cure a spe-
cific disease. For example, a product may not carry the
claim "cures cancer” or "treats arthritis."

The FDA can still restrict the sale of an unsafe
dietary supplement when there is evidence that the
product presents a significant or reasonable safety con-
cern. But the agency must wait for complaints about a
product before acting.

The legislation also changed guidelines for market-
ing supplements. Because the nutritional supplement
industry is now largely unregulated, there is no guaran-
tee of product purity or of the amount of active ingredi-
ent in a supplement—even from one package to the
next of the same product.

Dietary supplements can be enticing. However, because
of a law passed in 1994, the Dietary Supplement Health and
Education Act, the Food and Drug Administration (FDA)
is more limited in what it can do to regulate the safety,
purity, and labeling of supplements than what it does for
drugs or even foods. Supplement manufacturers are
required to list the ingredients of their products but are
not accountable for the validity of those lists. Supplements
may contain more or less of the active ingredient than they
claim or may contain various impurities. Moreover,
manufacturers are not required to list possible side effects
of supplements on labels or in promotional materials (see
sidebar: A Closer Look: Supplements and the Law, this
page). Finally, we don't yet know the active ingredient or
ingredients in many herbal supplements and plant foods,
so we have no way of knowing whether the commercially
available extracts of those herbs or foods will have the same
benefits as the foods themselves.

Herbal Supplements

The popularity of herbal products, those made from extracts
of plants and believed to have medicinal properties, continues
to increase. Americans spend $700 million a year on herbal
remedies. The use of some plant remedies dates back
thousands of years, and plant materials are the basis for
many of our most helpful medications, including aspirin
and morphine. Scientists continue to investigate and
discover new medicinal uses for substances in plants (see
sidebar: Herbal Products, page 37).

Even though some herbal remedies may show benefi-
cial effects, most show little evidence of providing any
health benefits. In fact, some may have serious health risks
and may interfere with the action of some medicines.
Because herbal products are considered dietary supple-
ments rather than drugs, the FDA is limited in its ability
to regulate these substances. Ongoing studies continue to
investigate selected herbs for their safety and effectiveness,
so that more information will be available to consumers
in the future. There is no guarantee of quality control. In
the meantime, follow these precautions when considering
a supplement:

* Do not use herbal remedies for treatment of serious
illnesses.

* Do not give herbal (or other) supplements to infants
and children.

* Avoid all herbal supplements if you are pregnant or
trying to become pregnant.
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HERrB

PossiBLE USE

PRECAUTIONS

Chamomile
Matricaria chamomilla

Comfrey
Symphytum officinale

Purple coneflower
Echinacea

Ephedra-containing compounds

Ma-huang

Garlic

Allium sativum

Ginger
Zingiber officinale

Ginkgo
Ginkgo biloba

Ginseng
Panax ginseng

Guarana
Paullinia cupana
Indian tobacco

Lobelia inflata

Kava
Piper methysticum

St. John’s wort
Hypericum perforatum

Saw palmetto
Serenoa repens

Yohimbe bark
Pausinystalia yohimba

Internally for indigestion and as an
anti-inflammatory. Externally for skin
inflammations

Externally for bruises and sprains (where
skin is intact)

Protects against colds

Stimulant

May improve blood lipid levels (equal
to 2 to 4 cloves a day)

For loss of appetite, travel sickness
Improved blood flow to the brain and

peripheral circulation; improvement in
concentration and memory deficits

Tonic for fatigue and declining work
capacity

Stimulation due to caffeine-like content.
Diuretic

Asthma treatment, stimulates respiratory

center to open airways and ease breathing

Nervousness and insomnia

For mild depression and anxiety

Urinary problems in men with
non-cancerous (benign) prostate enlarge-
ment. Does not reduce the enlargement

Used for sexual disorders, as an aphrodisiac,
although it appears to be ineffective

Weak potential for allergic sensitization

Taken internally, it contains traces of
alkaloids, which can cause liver damage
and cancer risk

Possibility of an excessive immune
response. Should not be used by persons
with multiple sclerosis, AIDS, or tuberculosis

Headache, irritability, sleeplessness.
High doses can cause dangerous increase
in blood pressure and heart rate.
Addictive over long periods

Large quantities can lead to stomach
complaints, rare skin allergic reaction

Should not be taken with gallstone
conditions

Mild gastrointestinal complaints, allergic
skin reactions. Can change blood clotting;
therefore, consult with physician if
taking anticoagulant therapy

High doses can cause sleeplessness, high
blood pressure, and edema

Caution advised for persons with
sensitivity to caffeine, renal diseases,
hyperthyroidism, panic anxiety

High doses can cause convulsions,
respiratory problems, and even death

Gastrointestinal complaints, eye pupil
dilation, and disorders of visual equilib-
rium. May interact with (enhance) other
central nervous system substances, such
as alcohol and barbiturates

Digestive complaints of fullness or
constipation. Sensitivity to sunlight in
large doses. Consult with physician if
taking antidepressant medications

Use under a physician’s supervision, not
as a substitute for medical treatment

Do not use if liver or kidney disease is
present. Side effects include anxiety,
increase in blood pressure, rapid
heartbeat, tremor, and vomiting.
High doses can cause heart failure
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* Ifyou have a medical condition, check with your health
care provider before taking herbal supplements.

* Inaddition, if you are taking medications, do not take
herbal supplements before discussing them with your

health care provider.

Supplement Sense

In general, high-dose vitamin or mineral supplements add
little to our health and may in themselves cause illness. Those
that contain more than 100 percent of your estimated daily
needs may result in serious nutrient imbalances or even
toxicity. Such imbalances do not occur when your source of

USING SUPPLEMENTS

Supplements are not substitutes. Supplements do not
replace the hundreds of nutrients in whole foods needed
for a balanced diet, and they will not fix poor eating
habits. If you are considering taking a supplement, heed
the following:

* Do not self-prescribe.

e See your doctor or health care provider if you have
a health problem.

* Discuss any supplement that you are taking.
Supplements may interfere with medications.

e Read the label. Supplements can lose their potency
over time, so check the expiration date on the label.
Also, look for the initials "USP" They stand for the
testing organization, US Pharmacopeia, which estab-
lishes testing standards for compounds. The Food
and Drug Administration (FDA) does not analyze
supplements before they enter the marketplace.

e Stick to the Daily Value (DV). Choose supplements
that are limited to 100 percent or less. Take no more
than what is recommended by your doctor or health
care provider. The toxic levels are not known for
some nutrients.

e Do not waste dollars. Synthetic supplements are the
same as so-called natural types. Generic and synthetic
brands are less expensive and equally effective.

e Store in a safe place. Iron supplements are the most
common cause of poisoning deaths among children.

vitamins comes from foods rather than supplements, because
foods contain safe amounts of multiple nutrients, and if you
follow the Food Guide Pyramid’s recommended number of
servings you will likely meet the recommended amounts for
most nutrients.

As discussed earlier, most Americans, including athletes,
consume considerably more protein than recommended,
and more than their bodies can use. Protein or amino acid
powders provide no benefit and are a poor substitute for
protein-rich foods that contain necessary vitamins and
minerals. Similarly, pills that promise to deliver all the
fiber we need daily are a bad risk, because these pills invari-
ably provide only one type of fiber, whereas each type of
fiber found in foods of plant origin appears to confer unique
health-promoting benefits. The fatty acids we need also are
available in more than adequate amounts in various foods.

Who Needs a Vitamin or Mineral Supplement?
Eating a variety of foods, especially those of plant origin,
allows most of us to acquire all the known nutrients, food
substances, and as yet unidentified nutrients that our bodies
need. Nevertheless, supplements may be appropriate for
some individuals. Who are these people?

* Pregnant or breastfeeding women have an increased
need for most vitamins and minerals. Folic acid is espe-
cially important early in pregnancy. Women who are
capable of becoming pregnant should ensure that their
daily intake of folic acid from supplements and fortified
foods is 400 micrograms. These vitamins and minerals
are contained in the prenatal supplements that are
prescribed by your health care provider.

* Older adults may absorb some nutrients poorly, partic-
ularly folate, vitamin B ,, and vitamin D. They there-
fore may require supplements.

* Deople on restricted diets may require supplements of
some vitamins and minerals.

*  DPeople with diseases of the digestive tract or other serious
illnesses that limit their absorption of some vitamins
and minerals may require supplements.

* DPeople taking prescription medications may have altered
needs for a variety of nutrients.

* Smokers appear to have an increased need for antioxi-
dants, especially vitamin C. (However, even this
increased requirement for vitamin C is easily satisfied
by eating nutrient-rich foods.)

* DPeople who drink alcohol to excess may require
supplements.



*  Vegetarians who eat no animal products may not get
adequate vitamin B, iron, and zinc. Vegetarians who
avoid dairy products are at a greater risk for calcium
deficiency than are those who do eat dairy products.

* Some evidence suggests that a daily supplement of
vitamin E may reduce the risk of heart disease.

Before taking any supplement, discuss it with your health

care provider, and be sure to mention any medications you

are taking (see sidebar: Using Supplements, page 38).

The Future Is Here: Functional Foods

If your breakfast this morning included calcium-fortified
orange juice and toast made with folate-enriched flour,
you are a consumer of functional foods. Just what is a
functional food? As the fastest growing category of new
food products, these are foods or food components to
which manufacturers have added ingredients that are
known or believed to promote health and prevent disease
(see Chapter 4, What Do the Terms “Fortified” and
“Enriched” Mean? page 92). Although the name “func-
tional foods” is new, the concept is not: when it was dis-
covered in the early part of the 20th century that some
thyroid disease was caused by a deficiency of the mineral
iodine, manufacturers began enriching table salt with
iodine. Since that time, we have also seen vitamin D-for-
tified milk, breakfast cereals fortified with a variety of vit-
amins and minerals, and the addition of preservatives that
are themselves antioxidants to almost all processed foods
(see Chapter 3, Cholesterol-Lowering Margarine, page
66). The past few years, though, have seen a virtual explo-
sion of functional foods, some based on careful research and
supported by nutrition experts and some with question-
able, if any, potential benefits.

The Bottom Line on Supplements

With a few exceptions, most of us should get all the
vitamins, minerals, fiber, essential fatty acids, protein, and
phytochemicals we need from the food we eat, rather than
from supplements. Always consult your health care
provider before trying a supplement. A few of the func-
tional foods that have recently appeared on the market have
proven benefits, although most have yet to demonstrate
their value.

If your goal is to eat foods that deliver on their promise
of providing all the necessary vitamins, minerals, fiber, and
other yet to be identified health-enhancing substances, you
need to:
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* increase your intake of whole grains, fruits, and veg-
etables as sources of vitamins, minerals, fiber, and phy-
tochemicals

* decrease your intake of foods of animal origin (meats,
dairy products, eggs), particularly those that are high in
saturated fat, substituting lean alternatives and plant
sources of protein

* limit your use of fats and cooking oils when preparing,
serving, and eating food

NUTRITION AND YOUR STAGE OF LIFE

Choosing to eat wisely throughout life is one of the most
important components of living a healthful lifestyle. Using
the Dietary Guidelines for Americans and Food Guide
Pyramid as standards for your food choices and amounts, you
will be well on your way to establishing healthful eating
habits for your entire life. Unfortunately, many people
become discouraged by nutrition advice because they mis-
takenly think they cannot eat their favorite foods.

A more positive and encouraging approach is to consider
that no food is forbidden. Good health comes from eating

a variety of foods—meats, dairy products, and especially
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vegetables, fruits, and grains—in sensible amounts. Keep
in mind that your sex, age, weight, and health status are also
important considerations when it comes to determining
your nutritional needs and maintaining good health
throughout life. In other words, what is nutritionally right
for one person may not be the same for you.

In the following pages, you will explore several natural
transition points during a lifetime which prompt variances
in nutritional needs. These specific times of life, from
infancy to preschooler, school-age to adolescence and teen
years, to young and then older adulthood, are important to
understanding the changes you can expect as you age and
the strategies needed to meet your need for specific nutri-
ents and optimal health.

Infancy

No human being grows more rapidly than an infant. On
average, a baby triples his or her weight during the first
year and grows taller by 50 percent. A newborn may grow
from 7 pounds to 14 pounds in just 6 months, then to 20
or 21 pounds by the end of the first full year. It is easy to

Breastfeeding provides the right balance of nutrients—and more.

understand why proper nourishment for infants can pro-
vide a healthy head start on life.

Breast milk contains just the right balance of nutrients
such as protein, carbohydrates, and fat. It also provides
the infant with antibodies to fight some common childhood
illnesses, and it may be unique in that it decreases the risk
of food allergies. Breast milk is also easy for the baby to
digest.

Mothers who cannot or choose not to breastfeed can still
provide good nourishment to their infants with bottle feed-
ing of commercial formulas. Careful preparation is required
for each feeding, and formulas must be stored safely.

As a baby becomes more hungry, it is best to increase the
frequency of the breast- or bottle-feedings. Most nutri-
tion experts recommend that solid food should not be
started until after the fourth month. Many suggest wait-
ing until your baby is at least 6 months old. Although
babies may be ready for solid foods in a few weeks or
months, the decision to start giving solid foods should be
based on a baby's daytime behavior and eating habits and
coordinated with a baby's increasing nutritional needs.
Even if solid foods are started, breast milk or formula should
continue to be included in a baby’s diet for at least 1 year.

A baby's first solid food will probably be cereal. Cereal
is a versatile food because it can be mixed very thin for
babies just starting on solid foods and can be thickened as
babies work on chewing and swallowing. After cereals,
fruits and vegetables are easiest for babies to digest.

From 9 months on, babies make a gradual transition
into toddlerhood and develop a feeding schedule that mim-
ics the family’s mealtimes. Sometime after 12 months,
babies may be on a schedule of three meals a day with the
family and breast milk, formula, or snacks between meals.

By 1 year of age, babies may have as many as four to six
teeth and be developing a more defined and stronger chew-
ing motion. With these developments, babies can handle
foods of thicker consistency, such as lumpy or chopped
foods. Continue offering new solid foods at the rate of
one new food a week. One of the most important con-
siderations at this age is offering baby food in a form that
is appropriate to the baby's development. Any solid food
should be tender and soft enough to be easily squashed
with your fingers.

The typical meal for a 1-year-old includes 1 tablespoon
from each of the major food groups: milk, meat, vegetables,
fruits, breads, and cereal grains. That menu may translate
into a tablespoon of cooked carrots, two bites of rice, a taste



Chapter 2: The Nutrients and Other Food Substances 41

INFANT NUTRITION AT A GLANCE

Breastfeeding is preferred

e Meets baby's special nutrient needs
* Protects against infection

* May protect against food allergies

e To be major part of baby's diet for at least 1 year

What about milk?
* Whole milk may replace breast milk or formula at 1 year

e Continue whole milk until age 2, then may switch to
lower-fat milk

When is baby ready for solid foods?

e Baby can sit with support

* Shows interest in foods others are eating

e Can move food from front to back of mouth
e Weight has doubled since birth

* Nurses eight or more times or drinks more than 32
ounces of formula in 24 hours

* No earlier than 4 to 6 months of age

of meat, and a couple bites of pear. Tty to feed your child
at regular intervals while paying attention to cues that may
suggest that your child is hungry.

Good eating habits begin early (see sidebar: Infant

Nutrition at a Glance, above).

Preschool Years: Ages 1 to 5

As babies become toddlers, they make the transition into
eating food the rest of the family eats. The rapid weight gain
characterized during the first year levels off during the
second, with an average gain of 5 to 6 pounds. Because a
child is not growing at the same rate as during infancy, he
or she may not want the same quantities of food that were
once enjoyed. Some preschoolers may be uninterested in
eating, whereas others seem finicky. Sometimes preschoolers
are reluctant to try new foods or expand their food reper-
toire beyond three or four favorites. There are several things
you can do to help overcome these challenges without forc-
ing a child to eat (see sidebar: Tips for Feeding Toddlers,
page 42).

Which foods, what order?

¢ Iron-fortified, single-grain cereals
e Vegetables

¢ Fruits

e Strained meats
¢ Soft, mashed table foods
* Finger foods

Other tips about solid foods and eating in general

e Offer one new food about every week

e Offer small amounts frequently throughout the day
e Avoid encouraging baby to eat too much or too fast

* Infants generally have an inborn sense to consume an
adequate amount of calories

e Egg whites are highly allergenic. Wait until baby is 1
year or older to introduce eggs

e Babies younger than 1 year old should not be given
honey. It may contain botulism spores, which can
produce a highly toxic poison. After age 1, the digestive
tract is able to render the botulism spores harmless

By this time, a child should be eating foods from each
of the food groups represented in the Food Guide Pyramid.
However, do not expect a preschooler to eat a completely
balanced diet every day. When allowed to choose from a
selection of nutritionally sound foods, most children tend
to select diets that, over several days, offer the necessary
balance.

Until age 2, fat should not be limited in a child's diet.
Dietary fat and cholesterol are important for an infant's
growth. After age 2, children can begin to consume fats in
moderation just as the rest of the family does. This type of
diet includes grain foods, vegetables, fruits, low-fat dairy
products, lean meats, and their substitutes.

Keep in mind that every child's energy needs are different.
Thus, snacks are often appropriate for children, especially
for smaller preschoolers who cannot eat enough to satisfy
their energy needs all at once. Small amounts of various
foods eaten frequently over the course of the day as a snack
are healthful and normal. However, completely uncon-
trolled snacking can diminish a child's appetite for meals.
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School-Age Children: Ages 6 to 12

The increasing independence of a school-age child may be
awelcome contrast to the constant demands of a preschooler.
By early school age, a child should be well on the way to
establishing healthful eating habits and regular physical
activity to maintain a healthful weight.

A normal school-age child will gain about 7 pounds a
year, and his or her height will increase by approximately
2.5 inches a year. As children approach their teen years, boys
and girls differ distinctly in growth patterns. Puberty
generally begins about age 10 in girls and age 12 in boys and
normally lasts for 2 to 3 years. During these years, growth
spurts occur.

It is during the school-age years that the guidance of
parents is especially important to formulating good nutri-
tion habits. Modeling healthful eating practices such as

Foods with color and crunch are interesting—and fun—ior
youngsters.

Tirs FOR FEEDING TODDLERS

e Make it comfortable for a child to eat—comfortably
seated, foot support, finger foods.

e Develop a routine—schedule regular meals and
snacks.

¢ Plan one familiar food at each meal.

e Offer various textures and colors—separate them on

the plate.
e Serve small portions and let the child ask for more.
e Allow a child to eat at his or her own pace.
e Teach and reinforce good table manners.
*  Remain calm if a meal is left untouched.

e Set a good example.

eating foods that are low in fat and high in complex car-
bohydrates and fiber is important. Emphasize breakfast
as an important meal. Pack healthful lunches that include
fruit, vegetables, bread or some other form of starch, a
meat or other protein, and low-fat milk. Ifa child partic-
ipates in the school lunch program, talk about how to make
nutritious food choices. Provide fruits, vegetables, whole-
grain breads, or low-fat yogurts as after-school snacks. If
a child participates in vigorous physical activity, more calories
may be needed.

One of the major challenges for some school-age chil-
dren is controlling weight. If a child eats more calories
than are used, the pounds will add up, particularly if the
child is inactive. Besides the social and emotional stresses
that may result from peers who make fun of a child's excess
weight, a higher than desirable weight at this age can
increase the risk for later health problems, such as diabetes,
high blood pressure, and increased blood cholesterol or
triglyceride values.

Still, overweight children have the same nutrient needs
as other children. The goal should be to stop or slow the
rate of weight gain and allow height (growth) to catch up.
Do not allow a child to restrict certain foods or to try fad
diets. Instead, provide healthful foods in lesser amounts.

The best way to teach a child about good nutrition is
to set a good example in your own eating habits.



Teenage Years: Ages 13 to 19

The teen years and the arrival of puberty are the second
period of remarkable growth for youngsters. It is a period
of profound development that has important nutritional
implications. As a result, requirements increase for energy
and all nutrients.

The growth and energy requirements of the teen years
nudge daily calorie needs upward. On average, boys 11
to 14 years old need to have approximately 2,500 calories
per day. From age 15 to 18, daily calorie requirements
increase to 2,800 calories. Teenage girls also require more
calories, but in the neighborhood of 2,200 calories a day.

Most of the calories a teenager consumes should take
the form of the complex carbohydrates found at the bottom
of the Food Guide Pyramid. It is also a good idea for teens
to have 3 servings of calcium-rich foods a day (milk, yogurt,
cheese, certain vegetables) to make certain that needs are
met for growing bones. Iron is also important to the expand-
ing volume of blood in the body and for increasing muscle
mass. Teenage girls can be at risk for a shortage of iron as
a result of iron loss through menstruation. To ensure ample
dietary iron, encourage teens to eat fish, poultry (especially
dark meat), red meat, eggs, legumes, potatoes, broccoli,
rice, and iron-enriched grain products.

Growing, active teenagers have a real need to snack
between meals. Encourage healthful snacks such as fresh
fruits and raw vegetables, low-fat yogurt, low-fat milk,
whole-grain bread, popcorn, pretzels, and cereals.

Several factors challenge the ability of teenagers to eat
well. The typical teen has a busy school schedule, extracur-
ricular activities, and often part-time employment. These
may lead to skipping breakfast and other meals in favor of
more meals from vending machines and fast-food restau-
rants, and more snacking on convenience items. For
example, adolescence is an especially important time to
get adequate calcium. Inadequate calcium may make teens
more prone to the development of osteoporosis and other
diseases in the future.

When weight gain accompanies these habits, many
teenagers turn to fad diets for quick weight loss. All of
these pressures may lead to nutritional excesses, deficiencies,
and, at the extreme, eating disorders.

Excessive weight concerns can have more serious impli-
cations. Extremes in eating patterns, either severe under-
eating or excessive overeating, may result in serious—even
life-threatening—health risks. These extremes may impair
some bodily functions, including decreased hormone pro-
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duction, and thereby slow sexual maturation in both girls
and boys. Consult a health care professional if an adoles-
cent has a problem with weight.

Adulthood

The adult body is dynamic, changing subtly as the years
march by. Therefore, what was a good diet for you in your
second or third decade of life may no longer be a good fit
at age 50 or 60.

For example, your metabolism—the way in which your
body converts the food you eat into energy—slows. This
means that you gradually need less food for a similar activity
level. Fewer and fewer calories are needed as you grow
older—about 10 percent less per decade from age 50
onward. This slowing of the metabolism is perfectly nat-
ural and occurs because you lose muscle mass (which utilizes
most of the energy you produce) as you age. Exercise helps
to maintain muscle mass and helps you burn calories.
However, most Americans still need to reduce calories.

Variety and moderation remain the keys to a healthful
diet. A balanced diet ensures proper intake of vitamins,
minerals, proteins, carbohydrates, and other nutrients.
Moderation controls calories and is especially important
with regard to consumption of alcohol. Drinking plenty of
water, eating fiber-rich foods, and staying as active as possible
can help to stave off constipation.

Pregnancy and Breastfeeding

The best time to start thinking about good nutrition is
before a woman becomes pregnant. Then she can be certain
that her baby will have all the essential nutrients from the
moment of conception.

Babies born at low weights (less than 5.5 pounds) have
a greater likelihood for development of health problems.
Mothers-to-be can help prevent this from occurring by
eating the well-rounded diet that women their age would
ideally eat, as well as achieving an appropriate weight for
their height. Women who are 15 percent or more under-
weight present a special risk for a difficult pregnancy and
childbirth.

Before becoming pregnant, talk to your health care
provider about your need for a folic acid (a B vitamin)
supplement. Doctors and scientists agree that use of folic
acid supplements can reduce the occurrence of a birth
defect called a neural tube defect. One form of this defect
is spina bifida, an incomplete closure of the spine. Folate
levels also may be affected by consuming alcohol and
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Tiprs FOR PREGNANT AND BREASTFEEDING WOMEN

“Morning” sickness

“Morning” sickness is not necessarily unique to mornings.
About half of all pregnant women experience this during
the first 12 weeks of pregnancy.

* Eat dry toast or crackers.

* Eat smaller amounts—more frequently—so that your
stomach isn't too empty or too full.

* Limit or avoid spicy and fried foods.

* Sip liquids. Try crushed ice or frozen ice pops to avoid
dehydration if you are vomiting.

¢ Cook in a well-ventilated kitchen.

Heartburn

During the later part of pregnancy, hormonal changes and
the pressure due to an expanding uterus pushing on your
stomach slow the rate at which food leaves the stomach.
To diminish heartburn:

 Eat smaller meals more frequently.
* Limit or avoid chocolate and spicy and fried foods.

e Limit caffeine.

Constipation

Increased pressure from the growing baby can slow down
the movement of the contents in your bowels.

* Drink plenty of liquids—2 to 3 quarts daily.

e Eat whole-grain breads and cereals, fresh fruits, and raw
vegetables.

 Exercise moderately and regularly.

smoking cigarettes, both of which are toxic to the devel-
oping fetus and should not be used when you are pregnant.
Taking oral contraceptives is also associated with low levels
of folate.

It is essential to talk with your health care provider about
folic acid because too much of any supplement can harm
your health. The best dietary sources of folic acid include
fortified breakfast cereals and enriched grain products.
Folate (the natural form of this vitamin found in foods) is
found in leafy green vegetables, oranges and grapefruit,
black-eyed peas, kidney beans, and other cooked dried beans.
Even if you eat a well-balanced diet, prenatal vitamins are
recommended.

Anemia

Pregnancy increases the risk for anemia because of an inad-
equate intake of iron and folate, greater needs for these
nutrients because of the baby, or both.

e Eat iron-rich foods (red meat, eggs, liver, dried fruit,
iron-fortified cereals).

e Eat foods with folate (leafy green vegetables, oranges
and grapefruit, dry beans, and cereals fortified with
folic acid).

¢ Follow your health care provider's recommendations
about supplements.

Breastfeeding
e Drink plenty of liquids—2 to 3 quarts daily.

* Choose calcium-rich foods (milk, yogurt, cheese, pud-
ding, tofu).
e If you have a limited diet, check with your health care

provider about continuing your prenatal vitamin-miner-
al supplement.

 Exercise regularly and moderately.

Toxins
e If you drink alcohol, stop. If you don't, don't start.
e If you smoke, stop. If you don't, don't start.

* Avoid excessive salt, which may cause fluid retention

and increase blood pressure.

Research has proved that women who have a normal
weight at the time of conception have the healthiest preg-
nancies and babies if they gain 25 to 35 pounds. Women
who are underweight may need to gain additional weight.
Even women who are overweight should plan on gaining
about 15 to 20 pounds. During the first trimester, additional
calories may not be needed. It is important, however, to
make sure that your diet provides the best nutrition possible
for you and your unborn baby. In the second and third
trimesters, you will need about 300 extra calories per day
beyond your normal diet. Concentrate on foods such as
lean meat, low- or no-fat dairy products, and dark green
vegetables, all of which provide generous amounts of



During pregnancy, choose snacks wisely—with health in mind.
This snack includes 1 cup frozen yogurt topped with granola,
raisins, apples, and cinnamon. (See Chapter 5, page 132,

for recipe.)

vitamins, minerals, and protein. If you enjoy milk and
dairy products, it will be easy to meet your need for calci-
um, a crucial mineral during pregnancy. If you do not, ask
your doctor or registered dietitian about calcium-fortified
foods. In some cases, a supplement may be recommended.

Even with the increased need for calories, it is nearly
impossible to get sufficient amounts of iron, which is
needed in double the amounts recommended for non-
pregnant women. The added iron is needed for the expand-
ed blood volume that accommodates the changes in your
body during pregnancy. Iron is also needed for the
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formation of tissue for both your baby and the placenta.
At birth, a newborn needs enough stored iron to last for the
first 6 months of life. The best advice is to eat a healthful
diet and take only the supplements recommended by your
caregiver.

Once a baby is born, the mother who chooses to breast-
feed still needs extra calories—typically about 500 calories
per day. Continue to concentrate on eating nutrient-rich
foods (see sidebar: Tips for Pregnant and Breastfeeding
Women, page 44).

Senior Years

Maintaining a healthful diet into older adulthood can be
a challenge, particularly if part of what makes eating a
pleasurable experience—the senses of taste and smell—
decline. Tooth loss or mouth pain can further complicate
the act of eating. The medicines that must be taken to
treat chronic diseases may affect appetite, when meals are
eaten, and, in some cases, how food tastes.

Other life changes, including the loss of a spouse, fewer
social contacts, economic hardships, and increasing depen-
dence on others for day-to-day care, combine to make
getting a healthful diet more difficult, but more impor-
tant than ever.

As people become older, they can expect to need fewer
calories than they did when they were younger—about 10
percent less per decade from age 50 onward. Persons age
70 should be eating about 80 percent of the calories they
were eating 20 years earlier. Nonetheless, older people con-
tinue to need other nutrients in the same quantities as ever.

This decline in calorie intake translates into a need for
food that is rich in nutrients, to provide what you used to
get with more calories when you were younger. Keeping
a lower-calorie intake in mind, you can simply follow the
basics of the Food Guide Pyramid as you get older: heavy
on the grain foods, fruits, and vegetables; adequate meats
and dairy products; light on the fats, oils, and sweets.

Watch for signs of poor nutrition in older adults and
consult a physician, registered dietitian, or other health
care professional to address their nutritional needs and to
determine whether supplementation with vitamins is needed.



In this chapter, you will read about the
importance of nutrition in maintaining
or improving your health. Whether you
are healthy, have a medical problem,
have a family history of one, or know a
Jfamily member or friend with an illness,
nutrition plays a major role in prevention

and treatment of common diseases.




FooD- HEALTH
CONNECTION

K nowing what nutrients comprise a well-balanced diet,
in what foods to find them, and in what quantities to
eat them are some of the first steps to good health. Applying
this knowledge by eating nutrient-rich foods and incor-
porating physical activity into your schedule at any stage of
life are the greatest investments you can make in sustain-
ing good health.

Although healthful eating may lower your risk for certain
diseases, there are no guarantees that adhering to the tenets
of good nutrition will prevent an illness from developing.
Science has shown that not all diseases or disorders are asso-
ciated with what you eat. However, statistics do show
that lifelong food selections may influence the
risk for some diseases.

Research continues to evaluate and
clarify the role that diet and nutri-
tion play in the promotion of ("'J

health and in the development of
obesity, high blood pressure,
diabetes mellitus, coronary artery
disease, osteoporosis, cancer, and
other illnesses. The nutritional
recommendations for prevention
of many diseases are similar (see
Chapter 1).

In this chapter you will learn
about selected conditions in which
nutrition plays an important role

and how proper nutrition may affect and even alter the
course of these conditions.

OBESITY

If obesity were merely a matter of aesthetics, it would be of
less concern. But obesity is a health issue. It is associated
with an increased risk of diabetes, lipid abnormalities,
coronary artery disease, high blood pressure, certain cancers
(such as breast, colon, and gallbladder in women and colon
and prostate in men), stroke, degenerative arthritis,
respiratory problems, sleep disturbances, and
gallbladder disease.
Obesity places a huge burden on society in
terms of lost lives, ongoing illnesses, emotional pain,
discrimination, and economic cost (nearly $100
billion annually). The most ominous burdens posed by
being overweight are reduction of the quality of life and
shortening of life span. The likeli-
hood of dying early (compared
with the average age at death
of all people in the population)
progressively increases the more
overweight you are. Diseases
caused by obesity are the second
leading cause of preventable deaths
in the United States.
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The Battle of the Bulge

With countless diet programs and products promising to
help you shed pounds, losing weight should be easy. Simply
eating too much and not being active enough are the causes
of most overweight problems. But you also know it is hard
to lose weight and even harder to keep it off. The cause of
overweight and obesity is a chronic imbalance of calories
ingested and calories burned. Genetic and environmental
factors also contribute to obesity.

Americans spend more than $33 billion a year on
weight-loss products and services, but they are losing the
“battle of the bulge.” Despite the great desire of Americans
to be thinner, they have become more obese. Some have
even declared that the United States has an “obesity epi-
demic.” Itis estimated that more than 50 percent of adult
Americans are overweight. The prevalence of obesity also
is increasing in several other countries.

Get the Terms Straight

“Overweight” and “obesity” are terms that often are used
interchangeably, but they have different meanings.
“Overweight” refers to having excess body weight com-
pared with the norm for a person’s height, but the term
does not account for what tissue is making up the weight.
For example, athletes are often overweight according to
weight-for-height tables because they have increased muscle
mass. However, for most people, overweight means having
too much fat.

“Obesity” refers to body fat in excess of what is healthful
for an individual. In healthy women, an acceptable level
of body fat ranges from 25 to 35 percent. In contrast, an
acceptable range of body fat in men is from 10 to 23 percent.

How Your Body Uses Food

The number of calories used by an individual is deter-
mined by three factors: basal metabolic rate, the thermic
effect of the food eaten, and the calories used during phys-
ical activity. The basal metabolic rate is the amount of
energy needed to maintain bodily functions when an indi-
vidual is at rest. This component accounts for 60 to 75 per-
cent of the daily calorie requirement in sedentary adults.
The major determinant of the basal metabolic rate is the
amount of fat-free mass in the body. Muscle is one example
of fat-free mass. Resistance (strength) training can increase
the amount of muscle and therefore increase the basal meta-
bolic rate. Resistance training also can help prevent the
loss of lean mass that normally occurs with aging. Men

tend to have more muscle than women and therefore burn
more calories.

The thermic effect of food is the energy required to
digest, metabolize, and store nutrients. The thermic effect
of food accounts for about 10 percent of the total daily
calorie use. The number of calories burned during exercise
can vary tremendously depending on the amount of exercise
performed. For most so-called sedentary persons, the activi-
ties of daily living (such as walking, talking, and sitting)
account for 15 to 20 percent of the daily calorie use.

Should You Lose Weight?

How do you determine whether you are overweight or
obese? Scientists can use sophisticated tests to measure
body composition. However, these are not necessary for
most individuals. You can measure your change in weight
over time. Alternatively, you can calculate your body mass
index (BMI) and determine its relationship to health risks.

Pinpointing Your Risk
There are risk factors that indicate a predisposition for
obesity. Among these risk factors are the following:

Body mass index (BMI)—BMI is defined as your weight
(in kilograms) divided by the square of your height (in
meters). Simpler still, look it up in the Body Mass Index
Table on page 49. The advantage of BMI over bathroom
scales and weight-for-height tables is that it normalizes
weight for height and helps determine whether you have a
healthful or unhealthful percentage of total body fat.

People who should not use the BMI for determining
health risks include competitive athletes and body builders.
Their BMI will be high because they have a larger amount
of muscle. BMI is also not predictive of health risks for
growing children, women who are pregnant or lactating, and
frail, sedentary older adults.

A BMI from 19 to 24.9 is associated with a minimal to
low health risk. A BMI from 25 to 29.9 is considered over-
weight and is associated with moderate health risks. A
BMI of 30 or higher is considered obese and is associated
with a substantially greater risk for development of various
diseases. Extreme obesity is a BMI of more than 40.

Body shape—Increasing attention has been focused
on the distribution of body fat as a potential indicator of
health risk. Specifically, excess fat in the abdomen is asso-
ciated with an increased risk for development of various
metabolic illnesses, including diabetes mellitus, increased

blood lipid levels, and high blood pressure. In contrast,
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Bopy MAss INDEX TABLE"

10 use the table, find your height in the lefi-hand column. Move across to find your weight.
The number at the top of the column is your BMI.

HEALTHY OVERWEIGHT OBESE

BMI 19 24 25 26 27 28 29 30 35 40 45 50
HEIGHT BODY WEIGHT (POUNDS)

410" 91 115 119 124 129 134 138 143 167 191 215 239
411" 94 119 124 128 133 138 143 148 173 198 222 247
570" 97 123 128 133 138 143 148 153 179 204 230 255
51”7 100 127 132 137 143 148 153 158 185 211 238 264
572" 104 131 136 142 147 153 158 164 191 218 246 273

5'3” 107 135 141 146 152 158 163 169 197 225 254 282
5'4” 110 140 145 151 157 163 169 174 204 232 262 291

5'5” 114 144 150 156 162 168 174 180 210 240 270 300

56" 118 148 155 161 167 173 179 186 216 247 278 309
57" 121 153 159 166 172 178 185 191 223 255 287 319
58" 125 158 164 171 177 184 190 197 230 262 295 328
59”7 128 162 169 176 182 189 196 203 236 270 304 338

510" 132 167 174 181 188 195 202 209 243 278 313 348

5117 136 172 179 186 193 200 208 215 250 286 322 358

6°0” 140 177 184 191 199 206 213 221 258 294 331 368
61" 144 182 189 197 204 212 219 227 265 302 340 378
62" 148 186 194 202 210 218 225 233 272 311 350 389

6’3" 152 192 200 208 216 224 232 240 279 319 359 399

6’4" 156 197 205 213 221 230 238 246 287 328 369 410

* This table has been converted to use weight in pounds and height in feet and inches.
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The body has a nearly unlimited
capacity to store fat. Excess fat in the
abdomen can lead to illnesses, includ-
ing diabetes, high blood lipid levels,
and high blood pressure. It is also
associated with an increased risk for
coronary artery disease, stroke, and
certain cancers. Losing weight will
reduce these risks and lessen the strain
on the lower back, hips, and knees.

Measuring your waist circumference can be helpful to determine
how your body distributes fat. Fat in your abdomen increases
your risk for high blood pressure, coronary artery disease,
diabetes, stroke, and certain cancers.

people whose excess fat is located in their lower body (hips,
buttocks, and thighs) seem to have minimal or no increased
risk of these diseases. Upper-body obesity also is associated
with an increased risk for coronary artery disease, stroke, and
certain cancers.

Therefore, it can be helpful to assess your health risk by
measuring your waist circumference. A measurement of
more than 35 inches in women and 40 inches in men is

associated with increased health risks, especially if you have
a BMI of 25 or more.

What Is There to Lose? To Gain?

Although no one is without health risk—even the fittest
person can have a heart attack, diabetes, or cancer—health
and well-being are apt to be in less jeopardy if BMI, body
shape, and family health history do not indicate problems.
However, if your BMI is 25 or more, if your fat is primarily
located in your upper body, and if you have a personal or
family history of diabetes, heart disease, high blood pressure,
or sleep apnea, losing weight can greatly improve your health.

Keep in mind that BMI and waist circumference are
just starting points. Other factors also are important. When
in doubt, seek a medical evaluation by your physician. A
thorough history, examination, and blood studies can clarify
whether your weight is having adverse effects on your health.
The appropriate plan of action then can be tailored to meet
your individual needs.



Getting Started

Losing body fat and keeping it off are not easy. Losing
weight and then maintaining a healthful weight require
collaboration with knowledgeable health care professionals.
Obesity is not only a medical issue but also is a lifestyle
issue. Your habits can help you maintain a desirable body
weight or they can hamper your efforts to lose weight or
even cause you to gain further weight. The types and
amounts of food you eat and the exercise you perform will
determine whether you gain, lose, or maintain your weight.
Therefore, experts recommend that any weight loss program
should consist of three main components: nutrition, exercise
(or activity), and behavior modification. (See sidebars:
Weight Management Programs: Look for These Criteria,
and Special Situations, this page.)

Nutrition

Liquid meals, over-the-counter diet pills, and special combi-
nations of foods promising to “burn” fat are not the answers
to long-term weight control and better health. Learning to
eat differendy—to enjoy a well-balanced diet of fewer calories—
is the best strategy to achieve health and weight goals. You
should begin by substituting the words “healthful nutrition
program” for “diet.”

Most people try to lose weight by eating 1,000 to 1,500
calories a day. In many instances, eating fewer than 1,400
calories makes it difficult to eat a balanced diet containing
the recommended levels of nutrients. Therefore, nutrition
programs that are too low in calories may be hazardous to
your health.

You can lose weight by eating fewer calories or by
increasing exercise. A caloric deficit of 3,500 calories is
required to lose 1 pound of fat. Over 7 days, this can be
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WEIGHT MANAGEMENT PROGRAMS:
LOOK FOR THESE CRITERIA

Nearly 8 million Americans enroll in some kind
of structured weight-loss program each year. Choose a safe
and helpful program that meets these criteria.

* Physician participation—Consult a doctor if you have
a health problem or it is necessary to lose more than
15 to 20 pounds.

* Qualified staff—Registered dietitians can design a
nutrition plan. Specialists in behavior modification
and exercise are also recommended.

* Nutritionally balanced diet—Any weight management
plan should ensure adequate nutrition.

¢ Exercise—At a minimum, there should be instructions

for starting a safe exercise program.

* Reasonable weight loss goals—Weight loss should be
slow and steady. A 1- to 2-pound weight loss per week
is a good start. A loss of 10 percent of starting weight
is also a reasonable initial goal.

* Help in changing lifestyle—Programs should help
improve life-long eating and exercise habits. There
should be opportunity for follow-up support—even
after goals are reached.

achieved by cutting 500 calories each day from your usual
food intake or by cutting 250 calories each day (such as
one or two fewer cookies) and burning an additional 250
calories with exercise (such as by walking briskly for 30

SPECIAL SITUATIONS

* The only way to lose weight and keep weight off is to
combine a healthful nutrition program (“diet”) with
regular physical activity. Prescription medications for
weight loss may be considered in moderately overweight
or obese people with weight-related health problems.
Use of these medications does not eliminate the need for
healthful nutrition and activity or behavior modification
strategies. Medical supervision is essential because there
are potential risks, in addition to benefits.

* Weight-loss surgery may be considered only in clinically
severe obesity (BMI of more than 35) with weight-related
medical problems or in extreme obesity (BMI more than 40).

* Over-the-counter diet products are a huge financial success.
Many of them promise to help you lose weight by
increasing your metabolism or decreasing your
appetite. However, these effects can

-

be dangerous, and any weight

loss isalmost always temporary.
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minutes). The good news is that a relatively small loss of
weight can make a big difference in reducing the risk of
health complications from obesity. Even a 10 percent
weight loss can lead to improvement in your blood sugar
level, lipid values, and blood pressure. Once this degree of
weight loss has been achieved, further weight loss goals
can then be set, if needed. Rather than aiming for an
“ideal” weight, which may not be achievable or desirable,
focus on achieving and maintaining a healthful weight.

A healthful diet for controlling weight includes foods
from all food groups in the Food Guide Pyramid—ensuring
balance and variety—in sensible amounts (see Chapter 1,
Food Guide Pyramid, page 11. Also see Chapters 4 and 5
for planning and preparing healthful meals). It is helpful

Low-FAT Is NOT NECESSARILY LOW-CALORIE

FooD (AMOUNT) CALORIES FAT (GRAMS)
Cookie (1 cookie)
Chocolate chip
Regular 80 4.5
Reduced-fat 70 3
Sandwich-type
Regular 50
Reduced-fat 55 1.5
Crackers
Soda (5 crackers)
Regular 60 2
Fat-free 50 0
Wheat (15 crackers)
Regular 130 6
Fat-free 180 0
Ice cream (1/2 cup)
Regular 135 7
Low-fat 120 2
Potato chips
(1 ounce or 1 individual bag)
Regular 150 10
Reduced-fat 135 6
Pretzels
(1 ounce or 1 individual bag)
Regular 110 1
Fat-free 110 0

to review the energy density of the food consumed. Fat con-
tains 9 calories/gram, protein 4 calories/gram, and carbo-
hydrates 4 calories/gram. Alcohol contributes 7 calories/gram.

For most people, the volume of food consumed deter-
mines how full you feel. Therefore, eating a small amount
of an energy-dense food (such as fat) is usually not filling,
whereas eating a large enough amount to fill you up results
in a very large calorie intake. To lose weight, decrease your
total calories by cutting back on the fat while filling up on
low-calorie high-nutrient foods such as vegetables, fruits,
and grains. You also can eat lower-fat versions of foods.
However, be careful, because low-fat is not always low-
calorie (see sidebar: Low-Fat Is Not Necessarily Low-Calorie,
this page).

Healthful eating habits also avoid the feast or famine
phenomenon. Distributing food selections throughout
the day provides nourishment to support daily activities
and can help to eliminate energy highs and lows. Three
meals and occasional snacks also keep one’s appetite in
check.

It is also important to avoid the hazards of repeatedly
losing and gaining weight. Although repeated dieting is still
a matter of debate, some studies suggest that it may lower
the rate at which calories are burned. When a person is off
the diet and more food is eaten, the body stores fat faster
and more efficiently. This effect causes regain of the lost
weight. In this circumstance, the amount of weight regained
often is more than that lost in the first place.

Physical Activity

Improved eating habits in combination with decreased
calorie intake and calorie-burning exercise is the best way
to lose weight and maintain the results. In addition to
enhancing weight loss efforts, physical activity promotes loss
of body fat, increases muscle mass, and increases cardio-
vascular fitness. Regular exercise not only helps you lose
weight by increasing the number of calories you burn but
also makes it easier to keep off the weight that you have
already lost.

Walking is a good choice for getting started on an
exercise plan. A daily 2-mile walk burns approximately
1,000 to 1,200 calories per week. In addition, do not dis-
count the physical activity that is part of ordinary activities
of daily living—housework, climbing stairs, gardening—
all important forms of exercise that can contribute to weight
loss. It may be easier to maintain a schedule if you exercise
with a friend.



Many experts recommend that you also participate in
resistance (or strength) training. Resistance training can
increase your muscle mass (which, as discussed previously,
increases your basal metabolic rate), your bone density
(which can help protect against osteoporosis), and your
balance and coordination (which can lower the risk of
injury), and it can help improve your posture.

People who are overweight, have been inactive, or have
medical problems should check with their physician before
starting an exercise program. An exercise stress test may be
helpful because it can measure the response of the heart
to exercise and help establish a safe starting level. (See
Chapter 1, pages 8 to 10, for further discussion about the
benefits of exercise.)

Behavior Modification

Behavior modification programs help identify triggers and
treatments for unhealthful eating habits—such as uncon-
trolled snacking or late night eating. Such programs often
explore the reasons behind an inactive lifestyle. Food diaries
and activity logs frequently are used to heighten your aware-
ness of what and how much is eaten and the type and
amount of exercise done daily. These journals often provide
insight into what triggers undesirable eating and what can
be done to avoid or change this behavior.

Other key behavioral elements needed for success include:

Commitment—There must be personal motivation to
change—to eat healthfully and to get regular physical
activity.

Priorities—It takes significant mental and physical
energy to change deeply ingrained habits. If other major
issues or life stresses are present, it is important to seek help
for dealing with them. When balance in life is regained, you
can focus on healthful nutrition more effectively.

Realistic goals—The best goals are those that can be
achieved. Set daily or weekly goals that allow progress to be
measured and rewarded. Aim to lose about 1 to 2 pounds
weekly. It is important to know that small losses of weight—
or improvements in physical activity—can improve health.
Measurements of blood pressure, blood sugar level, and
blood cholesterol and triglyceride values are more impor-
tant in terms of health than the number on the scale. Accept
the fact that there will be setbacks. Instead of becoming
frustrated or angry, resume your health program once again.

Group support—]Joining with people facing the same
challenges can promote sharing of ideas and facilitate
commitment.
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Physical activity enhances weight loss efforts by promoting loss of body
fat, increasing muscle mass, and increasing cardiovascular fitness.

HIGH BLOOD PRESSURE

High blood pressure, or hypertension, is the most common
major health condition in the United States. It is one of the
leading causes of heart attack, heart failure, stroke, kidney
failure, and premature death. It also can damage parts of
the circulatory system—including blood vessels in the
heart, brain, eyes, and kidneys.

Sometimes called the “silent killer,” high blood pressure
is a disease that can go undetected for years. The higher the
blood pressure or the longer it goes undiagnosed, the worse
the outlook. More than 50 million Americans have high
blood pressure. Of that number, an estimated one-third do
not know they have the disease.

There has been remarkable progress in detecting, treating,
and controlling high blood pressure. Recently, there has
been a substantial increase in the number of individuals
who are aware of their high blood pressure and who are
being treated for it. At the same time, the incidences of
coronary artery disease and stroke have significantly
decreased, partially as a result of progress in the detection,
treatment, and control of high blood pressure. Despite
these efforts, most people with high blood pressure do not
have adequately controlled blood pressure. Unfortunately,
high blood pressure remains a serious medical problem.
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Approximately 5 percent of cases of high blood pressure
can be traced to underlying diseases, such as kidney disorders
or conditions that cause narrowing of the arteries. This is
called “secondary hypertension.” But most cases have no
known cause. This type is called “primary” or “essential”
hypertension.

Risk Factors for High Blood Pressure

There are risk factors that indicate a predisposition for the
development of high blood pressure. Among these risk
factors are the following:

Family history—A family history of high blood pressure
is a risk for hypertension.

Age—High blood pressure becomes more common
among all people as they grow older. After all, nearly two-
thirds of Americans aged 70 or older have the disease.

Sex—Although men and women are typically equally
affected, women who use birth control pills and smoke
cigarettes have a greater chance of having high blood pressure.

Race—As an example, high blood pressure is more
common among blacks than whites.

You either have or dont have the above risk factors.
There are also other factors that increase your risk for high
blood pressure which you can do something about:

* obesity—control your weight

* lack of exercise—get moving

* alcohol consumption—rtake control or abstain

e excessive salt (sodium) intake—cut down

CLASSIFICATION OF HIGH BLOOD PRESSURE

SystoLic (MM HG)  DiastoLic (MM HG)

Optimal* 120 or less  and 80 or less
Normal 129 or less  and 84 or less
High-normal 130-139 or 85-89
Hypertension

Stage 17 140-159 or 90-99

Stage 2 160-179 or 100-109

Stage 3F 180 or higher or 110 or higher

*Optimal pressure with respect to cardiovascular risk.
"Based on the average of two or more readings taken at each
of two or more visits after an initial screening.

Measuring Blood Pressure

Blood pressure is the force that the blood exerts on the
artery walls as the heart pumps it through the body. The
amount of force depends on various factors, including how
hard the heart pumps and the volume of blood it pumps.
Another factor is the amount of resistance blood encoun-
ters in the arteries—the thicker or more clogged the blood
vessels, the greater the resistance. The elasticity of arteries
also plays a role in blood pressure. The less elastic arteries
are, the less they expand under the force of a heartbeat and
the higher the resistance.

The standard way to measure blood pressure is in mil-
limeters of mercury (mm Hg). This unit of measurement
refers to how high the pressure inside the arteries is able to
raise a column of mercury. Each blood pressure measure-
ment has two numbers. The top number is the systolic
blood pressure, or the highest pressure within the arteries
that occurs during “systole,” when the heart is contracting.
The bottom number is the diastolic blood pressure, or the
lowest pressure within the arteries that occurs during
“diastole,” when the heart is relaxed and filling with blood.

For most people, a blood pressure of 120/80 mm Hg or
lower is considered healthy.

Effects of High Blood Pressure
Repeated blood pressure measurements that are more than
130/85 mm Hg indicate a potential for problems, a greater
risk of progressing to definite high blood pressure, and the
need to have regular blood pressure checks. A measurement
of 140 systolic or more, 90 diastolic or more, or both indi-
cates high blood pressure, which requires treatment. Recent
guidelines stress the importance of treating to achieve a
pressure less than 130/85. Indeed, treating to these lower
levels of blood pressure further reduces the incidence of
stroke, heart and kidney damage, and other vascular prob-
lems.

When high blood pressure occurs, it means that the
force of the blood in the arteries is excessive and many
health complications can occur (see illustration on page

55).

Heart

High blood pressure forces the heart to work harder than
it should to pump blood to distant tissues and organs.
Another way to understand blood pressure is to think of it
as a weight or a load that the heart muscle must “push” against.
Like any muscle, the heart gets larger with pushing heavy



weights. Eventually, the heart’s pumping efficiency decreas-
es when the muscle can no longer adapt to the excessive
workload that the high blood pressure demands. When
this occurs, the heart muscle may weaken and the heart
can fail.

Arteries

High blood pressure can also accelerate the development of
plaque within the arteries, a condition known as athero-
sclerosis. With the narrowing of the artery walls, the risk
of heart attack is increased. High blood pressure also can
lead to bulges (aneurysms) in the arteries. If an aneurysm
in a major artery ruptures, the results can be catastrophic

and possibly fatal.

Brain

High blood pressure increases the risk of having a stroke,
which occurs when a blood vessel within the brain either
ruptures or is blocked.

Kidneys

The kidneys filter waste products from the blood and main-
tain proper blood minerals and blood volume. When these
functions are impaired or compromised, so is their role in
helping to maintain blood pressure. These effects can produce
a destructive cycle that results in increasing blood pressure
and a gradual failure of the kidneys to remove impurities

from the blood.

Eyes

High blood pressure often causes problems with the eyes.
Examination of the retina can reveal narrowing of the
arteries, small hemorrhages, and accumulations of protein
that have leaked from affected blood vessels (exudates).
Although it is unusual for high blood pressure to impair
vision, it can occur as a result of severe constriction of the
retinal arteries and swelling (edema) of the retina during
episodes of increased blood pressure. Treating the high
blood pressure is the only way to reverse this vision loss.

Treating High Blood Pressure

Fortunately for many people, high blood pressure is
preventable. Even those who already have high blood
pressure or are at increased risk may be able to reduce the
number and doses of medications needed to control it and
minimize other health complications by the following
lifestyle modifications.
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High blood pressure can damage vital organs and result in many
life-threatening medical problems.

Lose weight—If you are overweight, losing weight is the
most effective non-drug method for lowering blood
pressure. A weight loss of as little as 10 pounds can sig-
nificantly reduce blood pressure in many overweight people
with high blood pressure. In some people, weight loss
alone is sufficient to avoid the need for blood pressure
medication.

Exercise—When compared with more active and fit
peers, sedentary individuals with normal blood pressure
have a 20 to 50 percent increased risk for development of
high blood pressure. Regular aerobic exercise such as walking
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or biking for 30 to 45 minutes most days of the week is a
very effective means of lowering blood pressure.

Limit alcohol—Excessive alcohol intake is a risk factor
for high blood pressure and stroke. It also can interfere
with the effects of blood pressure medications. Men who
drink should limit their intake to no more than 2 drinks a
day; women should have no more than 1 drink daily (see
Chapter 4, A Drink Defined, page 87).

Do not smoke—Smoking a cigarette temporarily
increases blood pressure for up to 30 minutes. Smoking is

also a major risk factor for cardiovascular disease. Everyone,
especially people with high blood pressure, needs to quit
smoking or never start.

Limit or avoid high-sodium foods—A high intake of
sodium in the diet increases blood pressure in some people.
The average American consumes about 4,000 milligrams
or more of sodium a day. People with high blood pressure
should limit their sodium intake to less than 2,400 mil-
ligrams a day, and many experts recommend the same limit
for everyone.

THE COMBINATION DI1ET FROM THE DASH STUDY

This eating plan is from the "Dietary Approaches to Stop Hypertension" (DASH) study from the
National Institutes of Health. This diet is rich in vegetables, fruits, and low-fat dairy foods and low in
saturated fat, total fat, and cholesterol. It is also high in potassium, calcium, and magnesium.

Foop Groupr DAILY SERVINGS

SERVING SIZES

SIGNIFICANT NUTRIENTS
IN EAcH Foob GRrRour

Grains and grain products 7-8
(emphasis on whole grains)

Vegetables 4-5

Fruits 4-5

Low-fat or nonfat 2-3
dairy products

Lean meats, poultry, fish 2 or less

4-5 per week

Nuts, seeds, and legumes

1 slice bread

1/2 cup dry cereal

1/2 cup cooked rice,
pasta, or cereal

1 cup leafy vegetable
1/2 cup cooked vegetable
6 ounces vegetable juice

1 medium fruit

1/2 cup fresh, frozen,
or canned fruit

1/4 cup dried fruit

6 ounces 100% juice

8 ounces milk
1 cup yogurt
1.5 ounces cheese

3 ounces cooked meats,
poultry, or fish

1.5 ounces (1/3 cup) nuts

2 tablespoons (1/2 ounce)
seeds

1/2 cup cooked legumes

Energy and fiber

Potassium, magnesium, and fiber

Potassium, magnesium, and fiber

Calcium and protein

Protein and magnesium

Magnesium, potassium, protein, and

fiber; high in calories

Note: This plan provides approximately 2,000 calories. The number of daily servings from a food group should vary

with individual needs.



Follow a balanced nutrition program—A low-fat, high-
fruit and vegetable diet can lower blood pressure impres-
sively, all by itself. A large percentage of people with high
blood pressure may be able to decrease their need for blood
pressure medication if they follow the recommendations of
the Food Guide Pyramid. A diet following this plan promotes
weight loss and is high in minerals such as calcium, potassi-
um, and magnesium, which have been associated with lower
blood pressure. Chapters 4 and 5 (pages 79 through 149)
provide ideas for planning and preparing healthful meals.

The National Heart, Lung and Blood Institute recently
sponsored a study testing the effects of different diets on
blood pressure, called the “DASH” (Dietary Approaches to
Stop Hypertension) study. Participants in the study ate
one of three diets: an average American diet, a diet rich in
fruits and vegetables, or a “combination” diet that empha-
sized fruits, vegetables, and low-fat dairy products and was
low in fat and saturated fat. Sodium consumption was the
same in all three diets. Participants were asked to limit
obviously salty food, to rinse canned vegetables, and to
not add extra salt to food.

Both the fruit-and-vegetable diet and the “combina-
tion” diet lowered blood pressure. However, the combi-
nation diet was the most effective. Within that group,
people with above-normal blood pressure (more than
129/80 mm Hg) and those with high blood pressure (more
than 140/90 mm Hg) experienced reductions of their blood
pressure similar to those achieved with some blood pressure
medications.

Researchers believe that people following the combi-
nation diet fared better because of the low saturated fat
and high fruit and vegetable mixture that provided adequate
potassium, magnesium, and calcium. For people with normal
blood pressure, the combination diet may help to avoid
blood pressure problems. If blood pressure is only slightly
increased, following this diet may actually eliminate the
need for medication. For people with severe high blood
pressure, the diet may allow reduction in blood pressure
medication (see sidebar: The Combination Diet From the

DASH Study, page 56).

When Medications Are Needed

When lifestyle changes alone are not effective for lower-
ing high blood pressure, medications may be required.
Medications vary in the way they control blood pressure.
Some types help the kidneys to eliminate sodium and water,
some make the heart beat more slowly and less forcefully,
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and others enable the blood vessels to relax and decrease the
resistance to blood flow. Your physician will determine
which drug or combination of drugs is best suited for you.

DIABETES MELLITUS

Each year, the words “you have diabetes” are spoken with
greater frequency, often to unsuspecting individuals. Among
Americans, the prevalence of diabetes has grown dramatically
during the 20th century. Today, more than 16 million
Americans have diabetes—90 percent of them are older
than 40 years. Interestingly, half of these adults do not even
know they have the disease because symptoms develop
gradually and, at first, are hard to identify. Early diagnosis
is important, though, because the longer diabetes goes
untreated, the greater your risk for serious complications.

What Is Diabetes?

Diabetes mellitus is a disorder of metabolism—the way
the body uses digested food for energy and growth. The
origin of the name “diabetes mellitus” is Greek, referring to
sweetness or honey (mellitus) that passes through (diabetes).
After a meal, food is broken down into simpler forms and
absorbed by the body. Simple sugars, amino acids, and
fatty acids are used by the body or converted by the liver into
sugar (glucose), the preferred fuel the body burns for energy.
For cells to use this form of sugar, insulin—a hormone
that is produced by the pancreas—must “unlock” the cells
to allow glucose to enter.

The pancreas, a long, thin organ that is about the size
of a hand, is located behind the stomach. Normally the
pancreas produces the right amount of insulin to accom-
modate the amount of sugar that is in the blood. Diabetes
is actually not a single condition but a group of diseases
with one thing in common—a problem with insulin. In
a person with diabetes, the pancreas does not produce
sufficient insulin to meet the body’s needs. This insuffi-
ciency may develop if the pancreas stops producing the
right amount and quality of insulin, if the rest of the body’s
cells do not respond properly to insulin, or a combination
of both. Insulin is required for glucose to be metabolized
properly. If there is not enough insulin, excess glucose
builds up in the blood, and the resulting condition is called
hyperglycemia.

Persistent hyperglycemia causes almost all the symptoms
that may alert an individual to the development of diabetes.
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These symptoms can include frequent urination, extreme
thirst, blurred vision, fatigue, unexplained weight loss,
recurrent infection, tingling or loss of feeling in the hands
or feet, and hunger.

With diabetes, the excess glucose spills into the urine,
and the urine output increases. Consequently, the person
with diabetes becomes dehydrated and thirsty. Fatigue
results when the supply of glucose to cells is not available,
causing energy levels to decline. To compensate for the
lost fuel, the body burns stored fat, and weight loss and
hunger may occur. Left untreated, persistent hyperglycemia
is also responsible for most of the long-term complications
of diabetes (see Long-Term Complications of Diabetes,
this page).

There are several types of diabetes—different disorders
with different causes. The two most common types are

described here.

Type 1 Diabetes

Type 1 diabetes occurs in 1 in 10 people with diabetes. In
these individuals, the pancreas produces little or no insulin.
To control blood sugar, insulin must be taken. Most people
whose diabetes is diagnosed before age 30 have the insulin-
dependent type. It used to be called insulin-dependent
diabetes mellitus or juvenile-onset diabetes. Type 1 diabetes
affects both sexes equally. In most cases it is due to an
autoimmune disease in which the body’s immune system
attacks and destroys the insulin-producing beta cells in the
pancreas. This type of diabetes commonly develops in child-
hood, but it can occur at any age. It can develop unnoticed
for several years and then suddenly become apparent, often
after an illness. Some people—particularly children and
teenagers—may first become aware of the disease when
they develop ketoacidosis. This is a serious complication
in which the blood becomes more acidic because of severe
insulin deficiency.

Type 2 Diabetes

Type 2 diabetes accounts for about 85 to 90 percent of
diabetes in people older than 30. It was previously called
non-insulin-dependent or adult-onset diabetes. Most
persons with type 2 diabetes are overweight or obese.

For people with this type of diabetes, total absence of
insulin is not the problem. The problem is that the body does
not make enough insulin to meet its needs and the insulin
does not work normally to control glucose levels. This is
termed “insulin resistance” and leads to hyperglycemia.

Excess weight is by far the greatest risk factor for devel-
opment of type 2 diabetes. Most people who develop type
2 diabetes are overweight, a condition that appears to impair
insulin action. Someone who is overweight and has diabetes
may be able to achieve a normal blood sugar without
medication simply by losing weight. Losing as little as 10
percent of body weight has been shown to lower blood
glucose. Surprisingly, persons who are not overweight by
traditional criteria also may be at risk for diabetes. Excess
body fat distributed mostly in the abdomen increases the
chance for development of type 2 diabetes. Other risk
factors include age, race, heredity, and lack of physical
activity.

Type 2 diabetes may go undetected for many years,
because hyperglycemia develops slowly and the disease may
not immediately produce the classic symptoms of diabetes.
Unfortunately, even without symptoms, there are hidden
dangers, including damage to major organs such as the
heart and kidneys. Because the disease usually develops
after age 40, and the incidence increases more steeply after
age 55, it is important that people in middle age be screened
for the disease and see their physician if symptoms develop.

Type 2 diabetes is more common among Native
Americans, Hispanics, African-Americans, and western-
ized Asians than among people of European ancestry.

Long-Term Complications of Diabetes

Numerous studies have shown that keeping the blood
glucose level close to normal delays the onset and prevents
the progression of eye, kidney, and nerve diseases caused by
diabetes. Even if blood glucose has not been controlled
in the past, any improvement in diabetes control may help
to avoid or delay complications of diabetes and their
progression. Treatment of high blood lipid values and high
blood pressure, which are commonly associated with
diabetes, is also important.

Eye disease—In the absence of good glucose control, eye
disease develops in nearly everyone with diabetes. Diabetic
retinopathy occurs because high blood sugar (especially
coupled with high blood pressure) can damage the small
blood vessels in the retina (the light-sensitive area within the
eye). Diabetes also can lead to cataracts, damage the macula
(the area in the eye where the optic nerve is located), and
increase the risk of glaucoma.

In addition to keeping your glucose levels under control,
it is important to have regular eye examinations with an
ophthalmologist, who dilates the eyes and does a thorough



levels by balancing the main treatment
tools for diabetes—nutrition, weight control,
exercise, and medication. In some people, blood
sugar may be controlled by a combination of loss

of excess weight, good nutrition, and regular exercise.
Others may need medication.

examination of them. A non-dilated eye test is not adequate
for screening.

Kidney failure—In the absence of good glucose control,
a person with diabetes is 20 times more likely to develop
kidney failure than someone who does not have the disease.
Kidney disease results when chronic high blood sugar damages
the small vessels in the kidneys which are responsible for
filtering waste from the blood. Ultimately, kidney failure
may occur, requiring dialysis or a kidney transplant. People
with diabetes should have the function of their kidneys
evaluated routinely.

Nerve damage—Also called neuropathy, nerve damage
occurs in 30 to 40 percent of people with diabetes. Nerve
damage can cause numbness and tingling, pain, insensitivity
to pain and temperature, and extreme sensitivity to touch.
Experts think the damage results from the effect of chronic
high blood sugar on blood vessels that supply nerve cells.
The feet are especially vulnerable to neuropathy.

Cardiovascular disease—Chronic high blood sugar is
associated with narrowing of the arteries (atherosclerosis),
high blood pressure, heart attack, and stroke. It is also
associated with increased blood levels of triglycerides (a
type of blood fat) and decreased levels of HDL (“good”)
cholesterol. Unless appropriately treated, an individual
with diabetes is 5 times more likely to have a stroke and 2
to 4 times more likely to have coronary artery disease. Also,
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smoking dramatically accelerates the development of these
cardiovascular complications. Anyone with diabetes should
stop smoking.

Infections—High blood sugar impairs the function of
immune cells and increases the risk of infections. The
mouth, gums, lungs, skin, feet, bladder, and genital area are
common sites of infection. Nerve damage in the legs and
feet can make someone with diabetes less aware of injuries
or infection, increasing the risk of amputation. With prop-
er care of the feet, foot complications can be minimized
or avoided.

Can Diabetes Be Prevented?

Although an area of active research, there is currently no
proven means of preventing type 1 diabetes. However,
these lifestyle changes minimize the risk of, and may actually
prevent, type 2 diabetes:

Maintain a healthful weight—Most people who develop
type 2 diabetes are overweight. Aggressive efforts aimed at
achieving and maintaining a healthful weight may be bene-
ficial, especially in combination with exercise.

Eat a balanced diet—A diet low in saturated fat and
sugar and high in complex carbohydrates and dietary fiber
also has been linked to a reduced risk of diabetes.

Exercise—People who exercise regularly have a signif-
icantly lower incidence of type 2 diabetes.
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How Is Diabetes Diagnosed?

It is important that diabetes be diagnosed early, before too
much damage is done. As a first step, the American
Diabetes Association recommends that everyone should
visit a physician and get a fasting blood glucose test at age
45. A sample of blood is drawn after fasting overnight,
and its glucose level is measured. A normal fasting result
is between 70 and 110 milligrams of glucose per deciliter
of blood (mg/dL).

A retest every 3 years is advised. If an individual has
any risk factors for diabetes or any symptoms, testing at
more frequent intervals or at an earlier age is recommended.
Diabetes is diagnosed when a fasting blood glucose value
is more than 125 mg/dL or a glucose value is more than 200
mg/dL accompanied by symptoms of diabetes. The diagnosis
should be confirmed by repeat testing on a different day.

Tools for Controlling Diabetes
Persons with diabetes can live a full life by following a few
basic principles to control their disease. Diabetes can be
managed with at-home blood glucose tests, healthy nutrition
habits, weight control, routine exercise, and medications (if
needed).

The most important step is to learn to control the blood
sugar value, which means maintaining it as near to normal
as possible or in the goal range determined by your physician.
Vigilant control of blood sugar levels may dramatically
reduce the risk of eye, kidney, and nerve damage. This
also lowers the risk of heart attack, stroke, and
limb amputation, in addition to pro
moting a more desirable level of
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medication.

Blood Sugar Levels

The level of glucose in the blood depends on several factors:
when meals are eaten, how many calories are consumed,
activity level, and the dose of medication prescribed. The

stress of an illness may also alter the level of blood glucose.
Successful daily management of diabetes may prevent or
minimize emergencies that may result when blood sugar
levels are too high or too low. Because these emergencies
can cause mental confusion or loss of consciousness, people
with diabetes should wear a medical alert identification
and acquaint family members, friends, neighbors, and
coworkers with the signs and symptoms of an emergency
and steps to a proper response.

Blood sugar levels can be monitored with home testing
meters. Testing not only measures the amount of sugar in
the blood but also enables the person to identify the reasons
behind high and low values so that adjustments can be made
in the dose of diabetes medications. Frequently the person
can learn how to adjust the dose of oral medication or
insulin to achieve the desired glucose value. The health
care team caring for the person with diabetes can deter-
mine reasonable blood sugar goals.

Nutrition

The old restrictive diets for diabetes no longer apply. It is now
known that the best diet for diabetes control is consistent
with what everyone should eat for good health. How much
you eat is just as important as what you eat in controlling
blood sugar. To keep blood sugar on an even keel, people
with diabetes should not eat large meals or skip meals; they
should eat smaller servings at regular intervals instead. As
for the menu, choices should follow Food Guide Pyramid
recommendations—emphasize whole grains, legumes, and
vegetables. These foods are higher in complex carbohy-
drate and fiber and can help control blood sugar. Even
though fruit contains sugar, it should not be avoided.

Because people with diabetes are at higher risk for
cardiovascular disease, it’s important to keep the fat intake
to about 30 percent of total daily calories and to limit
cholesterol-containing foods. Items at the top of the Food
Guide Pyramid—such as fats and sweets—should be eaten
sparingly. Research has shown that the total amount of
carbohydrate consumed at a given time, rather than the
type of carbohydrate, is the most important factor in control
of blood sugar. Therefore, if not present in excess, sugar can
be included as a part of a well-balanced meal.

Many tools are available to help with meal planning. For
most people, eating three meals at regular times and avoid-
ing excessive sweets are enough to control blood sugar.
Dietitians may provide a simple method, such as the Food
Guide Pyramid, to encourage variety, proportion, and



moderation in food selections and to also ensure healthful
food choices. Chapters 4 and 5 provide ideas for planning
and preparing healthful meals. Other techniques may be
needed and recommended by your physician, registered
dietitian, or certified diabetes educator.

Weight Control

Because many people who have diabetes are overweight,
maintaining a healthful weight and level of activity is the
key to keeping the disease under control and minimizing
the risk for serious complications. The more overweight
people are, the more resistant their cells become to their own
insulin; losing weight decreases that resistance. Often,
weight loss of just 10 percent can improve blood sugar and
have lasting beneficial effects.

Exercise
With exercise, some people with type 2 diabetes may even
reduce or eliminate their need for insulin or oral diabetes
medication. Anyone who has diabetes should check with
a physician before starting an exercise program. Studies
have shown that those at high risk for diabetes who exercise
have a 50 percent lower incidence of type 2 diabetes.
Exercise helps control weight, makes cells more sensitive to
insulin, increases blood flow, and improves circulation in
even the smallest blood vessels. A leaner body also helps
burn calories more efficiently. Moreover, exercise lowers
your risk of cardiovascular disease.

Exercise can affect blood sugar levels up to 24 hours. So
if insulin is a part of the treatment plan, check with a
physician to receive guidelines for frequency of blood sugar
testing and insulin adjustment.

Medications

Along with nutrition, weight control, and exercise, med-
ications may be necessary to achieve a desired glucose level.
Persons with type 1 diabetes must take insulin by injection.
Insulin cannot be taken by mouth because it breaks down
in the digestive tract. The type of insulin and number of
daily injections depend on individual needs. Insulin also
can be administered by pump.

In some persons, type 2 diabetes can be managed by
healthful nutrition and exercise alone. If the desired glucose
level is not achieved, oral medications may be prescribed.
There are several classes of oral medications. Some stimulate
the pancreas to produce more insulin, and some help insulin
to work more effectively in the body by decreasing the
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sugar made by the liver and by increasing the sugar removed
from the blood to the cells. If oral medications do not
achieve the glucose goal, insulin injections may be required.

CORONARY ARTERY DISEASE

Knowing your blood lipid (fat) levels—the various forms
of cholesterol and triglycerides—is important. But what
these numbers mean can be confusing, and how the
different types of cholesterol—not to mention other blood
fats—relate to coronary artery (heart and blood vessel)
disease also can be a puzzle.

Coronary artery disease is the number one killer of
Americans. Studies point to certain abnormalities in cho-
lesterol and triglyceride levels as a major contributor to
this problem. There is plenty of good news to suggest that
public awareness of heart disease and its risk factors is
making a difference. Deaths from cardiovascular disease
continue to decrease. Much credit for this encouraging
trend goes to improved treatments and modification of
the risk factors for heart disease, including lowering
cholesterol levels. Despite these substantial improvements,
the American Heart Association reports that cardiovascular
disease still kills almost 1 million Americans each year. This
is more than all cancer deaths combined. More than 6
million Americans experience symptoms due to coronary
artery disease. As many as 1.5 million Americans will have
a heart attack every year, and about half a million of them
will die.

Blockage of the coronary arteries supplying the heart
muscle (which can lead to heart attack) causes more deaths,
disability, and economic loss than any other type of heart
disease.

Atherosclerosis
The coronary arteries are the heart’s own circulatory system.
They supply the heart with blood, oxygen, and nutrients.
The heart uses this blood supply for energy to perform its
continuous task of pumping. Coronary artery disease can
take many different forms, but each has essentially the
same effect: the heart muscle does not get enough blood
and oxygen through the coronary arteries. Consequently,
its own demands for oxygen and nutrients are not met.
This condition can be either temporary or permanent.
Most coronary artery disease is caused by atherosclerosis
(also known as “hardening of the arteries”). The term
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“atherosclerosis” comes from the Greek azher (meaning
“porridge”) and sklerosis (meaning “hardening”). Healthy
arteries are flexible, strong, and elastic. The inner layer of
arteries is smooth, enabling blood to flow freely.

Atherosclerosis can be a silent, painless process in which
cholesterol-containing fatty deposits accumulate in the
walls of the arteries. These accumulations occur as lumps
called plaques. As plaque deposits enlarge, the interior of
the artery narrows, and the flow of blood is then reduced
(see the illustration below). If reduced flow occurs in the
coronary (heart) arteries, it can lead to a type of chest pain
called angina pectoris.

As a plaque enlarges, the inner lining of the artery
becomes rough. A tear or rupture in the plaque may cause
a blood clot to form. Such a clot can block the flow of
blood or break free and plug another artery. If the flow of
blood to a part of the heart is stopped, a heart attack results.
If the blood flow to a part of the brain stops, a stroke occurs.

fin)

A Closer Look at Blood Lipids

Many factors influence the clogging of arteries, but cho-
lesterol is a primary one. Cholesterol is a waxy, fat-like
substance (a lipid). Although it is often discussed in negative
terms, it is an essential component of the body’s cell mem-
branes. It also serves to insulate nerves and is a building
block in the formation of certain hormones. The liver uses
it to make bile acids, which help digest food.

Confusion about cholesterol is due in great part to the
all-purpose use of the term. Cholesterol has two sources:
the foods we eat (about 20%) and the cholesterol that is
made by the body (about 80%). Dietary cholesterol is
found only in animal products, such as meat and dairy
products, or foods made with animal products. Examples
include all meats, fish, and poultry, eggs, and milk
products. In addition, both the amount and the type of fat
eaten influence the blood cholesterol level. Both saturated
(primarily from animals) and trans-saturated (oils that have
been processed to make them more solid) fats increase the
amount of cholesterol made by the liver. (See Chapter 2,
page 26, for further description of dietary fats.)

Atherosclerotic
plaque deposits

In atherosclerosis, plaque deposits gradually accumulate

in the lining of the arteries. As the deposits enlarge,
blood circulation is impaired. This increases the risk

Jor heart attack, stroke, and other vascular problems.
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MINI-GLOSSARY OF LirID-RELATED TERMS

* Apolipoprotein—Proteins that combine with lipids to
make them dissolve in the blood.

* Cholesterol—A soft, waxy substance in the blood
and in all your body's cells. It is used to form cell
membranes, some hormones, and other needed tissues.
Dietary cholesterol is found only in food derived from

animal sources.

* HDL cholesterol—About 20 to 30 percent of blood
cholesterol is carried by high-density lipoproteins
(HDL). HDL carries cholesterol away from the arteries
and back to the liver, where it is removed from the body.
HDL seems to protect against heart attack. This is why
HDL cholesterol is referred to as the “good” cholesterol.

* LDL cholesterol—Low-density lipoprotein (LDL)
cholesterol is the main cholesterol carrier in the blood.

Unique Roles: LDL and HDL Cholesterol
and Triglycerides

Cholesterol and triglycerides are fats and are insoluble in the
blood. However, when they combine with protein they
become lipoproteins and are able to dissolve in and be
carried by blood throughout the body. (See sidebar: Mini-
Glossary of Lipid-Related Terms, above.)

Low-density lipoprotein (LDL) cholesterol is the main
cholesterol carrier in the blood. There is a direct relation-
ship between the level of LDL cholesterol (or total choles-
terol) and the rate of coronary artery disease. When there
is too much LDL cholesterol circulating in the blood, it
can slowly build up in the walls of the arteries that feed
the heart and brain. For this reason, LDL is often referred
to as the “bad” cholesterol.

If there are too many LDL particles in the blood, or the
liver (the normal site of metabolism) does not remove LDL
quickly enough from the blood, it builds, particularly in
blood vessels. It is the role of high-density lipoprotein
(HDL) to counteract this effect.

About a third to a fourth of blood cholesterol is carried
by HDL. HDL carries cholesterol away from the arteries
and back to the liver, where it is removed from the blood.
It is therefore often referred to as the “good” cholesterol. A
high level of HDL seems to protect against atherosclerosis
and heart attack. The opposite is also true: alow HDL level

When there is too much LDL cholesterol circulating

in the blood, it can slowly build up in the walls of the
arteries that feed the heart and brain. This is why LDL
cholesterol is often called the “bad” cholesterol.

* Lipoproteins—Lipids combined with apoproteins.

e Triglycerides—Triglycerides are derived from fats eaten
in foods or made in the body from other sources such as
carbohydrates. Calories ingested in a meal and not needed
immediately by tissues are converted to triglycerides and
transported to fat cells to be stored. Hormones regulate
the release of triglycerides from fat tissue to meet the
daily need for energy between meals.

e VLDL cholesterol—In the fasting state, very low-density
lipoproteins (VLDL) contain 15 to 20 percent of the total
blood cholesterol, along with most of the triglycerides.

indicates an increased risk of atherosclerosis. Thus, the
goal is to have a high HDL cholesterol level and a low LDL
cholesterol level.

Triglycerides in the blood are derived from fats eaten in
foods or produced when the body converts excess calories,
alcohol, or sugar into fat. Most triglycerides are transported
through the bloodstream as very low-density lipoprotein
(VLDL). Some cholesterol is also present in VLDL.

A certain amount of triglycerides in the blood is normal.
Hormones regulate the release of triglycerides from fat
tissue to meet the body’s needs for energy between meals.
However, at high levels, triglycerides may contribute to
the development of atherosclerosis. Increased triglyceride
levels also may be a consequence of other diseases, such as
untreated diabetes mellitus.

Calories ingested at a meal and not used immediately
by tissues are converted to triglycerides and transported to
fat cells to be stored.

Blood Testing

The only way to determine whether cholesterol and other
blood lipids are in a desirable range is to have them measured
by a blood test. The National Cholesterol Education
Program guidelines recommend that total cholesterol, HDL
cholesterol, and triglycerides be measured at least once
every 5 years in all adults age 20 or older. However, your
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physician also may recommend that the screening include
LDL cholesterol and triglycerides.

Triglycerides must be measured after an overnight fast
because eating can have a marked effect on blood triglyc-
eride levels. Therefore, fast for at least 12 hours before
blood is drawn. Do not drink alcohol for 24 hours before
the test. If you have a risk factor(s) for heart disease, consult
your physician regarding the optimal frequency of testing.
(See sidebar: Risk Factors for Coronary Artery Disease
Other Than LDL Cholesterol, below.)

In a sense, it is incorrect to think of a cholesterol (or
triglyceride) level as being strictly abnormal or normal.
Although ranges of cholesterol levels have been identified
which are considered “too high,” there is no “magic number”
that separates risky levels from safe levels. Actually, the
ranges for adults are based on a consensus of experts. They
have identified lipid levels in the blood above which the risk
for development of coronary complications is high enough
to warrant medications or lifestyle changes.

People with cholesterol or triglyceride levels in the
higher-risk zones are said to be hypercholesterolemic or
hypertriglyceridemic (4yper means “high,” and emic means
“in the blood”). But, as with all risk factors, being in the
“high” range does not guarantee that coronary artery disease
will develop, nor does being in the “low” range guarantee
avoiding it.

Blood test numbers are only guidelines. If the numbers
stray from the desirable range, a physician can provide
advice on what to do. Remember that each number takes
on greater meaning in light of the other lipid results and in
the presence of other cardiovascular disease risk factors (see
sidebar: Your Blood Lipid Test Results—What Do Those
Numbers Mean? page 65).

RisK FACTORS FOR CORONARY ARTERY DISEASE
OTHER THAN LDL CHOLESTEROL

e Age: males 45 years or older and females age 55 years
or older, or females who have had premature
menopause without estrogen replacement

e Family history of early coronary artery disease

e Current cigarette smoking

* High blood pressure

*  Low HDL cholesterol (less than 40 mg/dL)

e Diabetes mellitus

The Reasons for High Blood Lipid Levels
Why do some people have high cholesterol and triglycerides?
High levels may result from genetic makeup or lifestyle
choices or both. Heredity may endow people with cells
that do not remove LDL or VLDL cholesterol from the
blood efficiently, or with a liver that produces too much
cholesterol as VLDL particles or too few HDL particles.
Lifestyle factors such as a high-fat diet, obesity, smoking,
and physical inactivity also can cause or contribute to high
cholesterol levels, increasing an individual’s risk for athero-
sclerosis.

For a more complete picture of cardiovascular health,
other risk factors—beyond cholesterol and triglycerides—
must be considered. The more risk factors an individual has
in combination with undesirable lipid levels, the greater
the chances for development of cardiovascular disease.

The risk factors for cardiovascular disease are divided
into those that can be changed and those that cannot.

Risk Factors That Can Be Changed or Treated

Smoking cigarettes damages the walls of the blood vessels,
making them more receptive to the accumulation of fatty
deposits. Smoking also may lower the HDL by as much as
15 percent. Quitting smoking may return the HDL to a
higher level.

High blood pressure damages the walls of the arteries,
thus accelerating the development of atherosclerosis. Some
medications for high blood pressure increase LDL and
triglyceride levels and decrease HDL levels. Others do
not. Blood pressure that is properly managed decreases
the progression and risk for cardiovascular disease.

Sedentary lifestyle is associated with a decrease in HDL.
Aerobic exercise is one way to increase HDL. Aerobic
activity is any exercise that requires continuous movement
of the arms and legs and increases the rate of breathing.
Even 30 to 45 minutes of brisk walking every other day
helps protect the cardiovascular system.

Obesity is a risk to cardiovascular health. Excess body
fat increases total cholesterol, LDL cholesterol, and triglyc-
eride levels. It also lowers the HDL cholesterol level.
Obesity increases blood pressure and the risk for diabetes,
which can increase the chances of heart disease developing.
Losing just 10 percent of excess body weight can improve
triglyceride and cholesterol levels.

Diabetes can increase the triglyceride level and decrease
the HDL cholesterol level. Good control of blood sugar
helps reduce increased triglyceride levels.
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YOUR BLOOD LiPID TEST RESULTS—WHAT DO THOSE NUMBERS MEAN?

Use this table as a general guide. The importance of each number varies according to your sex, health status,

and family history. For example, if you already have heart disease, you will want to lower your
LDL cholesterol level to less than 100 mg/dL. Your health care provider can help clarify your specific risk.

LEVEL (IN MG/DL)

TEST OPTIMAL BORDERLINE UNDESIRABLE
Total cholesterol Less than 200 200-240 More than 240
HDL cholesterol

Considered "good"—the higher, the better 60 or more = Less than 40
LDL cholesterol”

Considered "bad"—the lower, the better Less than 100 130-160 More than 160
Cholesterol/HDL ratio Less than 4.5 4.5-5.5 More than 5.5
LDL/HDL ratio Less than 3 3-5 More than 5
Triglycerides Less than 150 150-200 More than 200

“LDL may be measured directly or may be estimated from the other numbers if your triglyceride level is lower than 400 mgldL.
You can estimate LDL yourself by using this equation: LDL = Total Cholesterol - HDL + triglyceride level divided by 5.

Estrogen deficiency and menopause increase the risk
of heart disease. Conversely, estrogen replacement lowers
the risk in certain groups of estrogen-deficient women.

Risk Factors That Cannot Be Changed

Aging—Aging usually increases the level of LDL cho-
lesterol, although the reasons are not understood. It could
be the aging process itself that causes this, or an increase in
body fat with advancing age.

Sex—Cardiovascular disease is not only a man’s disease, as
once thought. It is the number one killer of women, claim-
ing the lives of 500,000 women every year. Cardiovascular
disease occurs in women almost as often as it does in men.
It just happens later in life. Before menopause, a woman’s
risk of coronary artery disease is lower than that of a man.
Menopause results in an increase in LDL cholesterol and
a decrease in the protective HDL cholesterol. After
menopause, a womans risk of heart disease is the same as that
of a man. Treatment with estrogen helps to return the risk
to premenopausal levels.

Family history—A family history of abnormal lipid
levels or early heart disease increases the risk of heart attack
and stroke.

Lifestyle Changes to Reduce Risk

There is significant opportunity to reduce the risk of getting
cardiovascular disease. Changes in nutrition along with
increased physical activity and learning to decrease stress can
improve blood cholesterol and triglyceride levels. Making
dietary changes to improve blood cholesterol and triglyc-
eride levels involves these steps:

Maintain a desirable weight—A diet that is high in fat
also can be unnecessarily high in calories and contribute to
an unhealthy weight. Decrease the total amount of fat
eaten. Limit fat—saturated, polyunsaturated, and monoun-
saturated—to less than 30 percent of your total daily calories
(see Chapter 2, pages 26 to 29, for a description of these
types of fat). Some individuals may need to restrict fats
even more. Because all foods with fats contain a combina-
tion of these fats, it is important to reduce total fat.
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Reduce saturated fat—The major dietary culprit in an
increased blood cholesterol level and increased risk for
coronary artery disease, saturated fat is typically solid or
waxy at room temperature. Minimize your intake of sat-
urated fat. Foods high in saturated fat include red meats
and dairy products as well as coconut, palm, and other
tropical oils (check the ingredient portion of the food label).

Replace saturated fat with unsaturated fat—
Polyunsaturated and monounsaturated fats should make up
the remaining fat allowance. In the recommended amounts,
polyunsaturated fats reduce LDL cholesterol, but at the
expense of the protective HDL cholesterol, whose levels
also may decrease. Polyunsaturated fats are usually liquid
at room temperature and in the refrigerator. Vegetable oils
such as safflower, corn, sunflower, soy, and cottonseed oil
are high in polyunsaturated fat. Monounsaturated fats
tend to have the same effects on LDL cholesterol without
lowering HDL cholesterol. Monounsaturated fats are
liquid at room temperature but may start to solidify in the
refrigerator. Olive, canola, and nut oils are sources of
monounsaturated fats. (See Chapter 2, pages 26 to 29,
for further discussion of unsaturated fats, and see sidebar:
Cholesterol-Lowering Margarine? below.)

Limit trans fat—This fat is also called partially hydro-
genated vegetable oil. This type of fat may be as harmful
to your health as saturated fat because it increases blood
cholesterol levels, among other effects. Major sources are
hardened vegetable fat, such as margarine or shortening, and
products made from these fats, such as cereals, cookies,
and crackers.

CHOLESTEROL-LOWERING MARGARINE?

Who would have thought a person could consume
margarine and possibly lower cholesterol? This functional
food was approved for use in the United States and was
introduced to the grocery shelves in 1999. Two types are
available: Benecol and Take Control. Benecol is made
with a refined form of plant sterol called stanol ester, which
is derived from wood pulp. Take Control contains sterol
esters, which are made from vegetable oils, soybean, and
corn. These new margarines may help lower LDL choles-
terol when used as directed by a physician. The margarines
may lower LDL cholesterol 7 to 10 percent. Therefore,
it is important that they be used in conjunction with a
healthful diet full of whole grains, fruits, and vegetables and

one that is low in total fat, saturated fat, and cholesterol.

Reduce dietary cholesterol—The daily limit for dietary
cholesterol is 300 milligrams. Dietary cholesterol is found
only in foods made from or containing animal products. A
good way to lower dietary cholesterol is to limit the amount
of meat and dairy products. Organ meats and egg yolks are
also high in cholesterol. (See Chapter 2, page 27.)

Eat a plant-based diet—A diet that has generous
amounts of grains, vegetables, and fruits is naturally lower
in fat and has good sources of soluble fiber and antioxidants,
which may protect blood vessels from damage and plaque
buildup. Chapters 4 and 5 present ideas for planning and
preparing healthful meals.

Fruits and vegetables and whole-grain products are also
natural sources for folate—a B vitamin that controls the
amount of homocysteine in the blood. Homocysteine is an
amino acid (a building block of protein) normally found in
your body. Your body needs homocysteine to manufac-
ture protein to build and maintain tissue.

Problems arise when there is too much homocysteine,
which can cause the tissues lining the arteries to thicken and
scar. Cholesterol builds up in the scarred arteries, leading
to clogged vessels and blood clots. Adequate intake of this
vitamin can help normalize homocysteine levels and may
reduce the risk for cardiovascular disease (see sidebar: Folate
and Heart Disease, page 67). There is also accumulating evi-
dence that vitamin E may reduce the risk of heart attack.

Cardiovascular Disease and Physical Activity
Unfortunately, most of the population of the United States
is sedentary. Sedentary people have nearly twice the risk of
having a fatal heart attack as active people of the same age
when other factors—such as smoking and high choles-
terol—are equal. Consult a physician before embarking on
an exercise program. Then, follow these tips for maximal
results:
* Choose an aerobic activity. It can be something like
walking, jogging, bicycling, or swimming.
*  Gradually increase the time and frequency of the exercise.
Work up to exercising for 30 minutes daily.

When Are Medications Necessary?
If changes in lifestyle have not brought lipid values into the

goal range, medication may be necessary. Before recom-
mending a medication, your physician will use careful judg-
ment and weigh many variables—sex, age, current health,
family history of early heart disease or abnormal lipids,
and the side effects of medication.
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FOLATE AND HEART DISEASE

Homocysteine is an amino acid that is made from dietary protein. Too much homocysteine can damage

arterial walls, allowing fatty plaque deposits to clog arteries and promote blood clotting.

Foop SERVING FOLATE AMOUNT % DAILY VALUE

SIZE (MICROGRAMS) (BASED ON 400

(cur) MICROGRAMS)
Breakfast cereals 1/2 to 1 100-400* 25-100 Folate can decrease homocysteine

(check label) levels. About 400 micrograms a

Lentils (cooked) 1/2 180 45 day is enough to lower your blood
Chickpeas 1/2 140 35 concentration of homocysteine. To
Asparagus 1/2 130 33 get more folate, eat plenty of beans,
Spinach 1/2 130 33 fruits, and vegetables—preferably
Black beans 1/2 130 33 raw or lightly cooked. Half the folate
Kidney beans 1/2 115 29 in foods can be lost in cooking.

*Manufacturers of grain-based foods now fortify their products with folic acid—a synthetic form of the vitamin.
g 5y

OSTEOPOROSIS

The word “osteoporosis” literally means “porous bones.”
With osteoporosis, bones become weak and brittle—so brit-
tle that even mild stresses, such as bending over to pick up
a book, pushing a vacuum, or coughing, can cause a fracture.

The strength of your bones relates to their mass or den-
sity and is in part due to the calcium, phosphorus, and other
mineral levels. In osteoporosis, the strength is decreased as
calcium and other minerals are slowly depleted and bone
density is undermined.

Bone is living tissue that is continually changing—new
bone is made and old bone is broken down, a process called
“remodeling” or “bone turnover.” The cells called osteoclasts
dissolve or “resorb” old bone cells, leaving tiny cavities.
Another type of bone cells, called osteoblasts, line or fill these
cavities with a soft honeycomb of protein fibers that become
hardened by mineral deposits.

A tull cycle of bone remodeling takes 2 to 3 months.
When you are young, your body makes new bone faster
than it breaks down old bone, and bone mass increases.
Peak bone mass is reached in your mid-30s.

The mineral-hardened honeycomb, which accounts for
bone strength, depends on an adequate supply of calcium.
Estrogen also plays a key role in bone health by slowing
the resorption of old bone and promoting new growth.

With aging, bone remodeling continues, but people
lose slightly more than they gain. At menopause, when
estrogen levels decrease, bone loss accelerates to 1 to 3 percent
per year. Around age 60, bone loss slows again but it does
not stop. Men can also have osteoporosis. By an advanced
age, women have lost between 35 and 50 percent of their
bone mass, and men have lost 20 to 35 percent (see illus-
tration on page 70).

Risk Factors for Osteoporosis

Despite the gloomy statistics, osteoporosis is not an
inevitable part of aging. With identification of the major
causes of the disease and their risk factors, osteoporosis can
be detected early and treated. Moreover, a greater under-
standing of the role of nutrients and hormones and new and
continually emerging medications are raising hopes for
prevention of the disease.

How do you assess your personal chances for getting
osteoporosis? Listed below are several risk factors that
should be considered and evaluated:

Sex—One’s sex is the most significant indicator of risk.
Fractures from osteoporosis are about twice as common
in women as in men. Women build less bone than men by
early adulthood. Women also generally consume less
calcium than men. Prolonged calcium deficiency is a risk.
Moreover, studies have documented a tendency for low
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calcium intake among adolescent girls—a time at which
calcium is especially needed for bone development.

Family history—Having a mother or sister with the
disease may increase your risk.

Race—Whites are at greatest risk, followed by Hispanics
and Asians. African-Americans have the lowest risk. Whites
have a higher risk because they generally attain a lower
peak bone mass than the others.

Age—The older an individual, the higher the risk for
0Steoporosis.

Small body frame—In general, the smaller the body
frame, the thinner the bone.

Lifestyle choices—Smoking increases bone loss, per-
haps by decreasing the amount of estrogen the body makes
and reducing the absorption of calcium in the intestine.
In addition, women smokers tend to enter menopause ear-
lier than nonsmokers—a significant risk factor in itself.
Consumption of too much caffeine or alcohol can lead to
bone loss. A sedentary lifestyle is a risk factor. Weight-
bearing physical activity strengthens bones.

Prolonged calcium deficiency does not merely mean
that newly consumed calcium is not going into the bones.
Because the body also needs calcium circulating in the
blood, it will “rob” calcium from the bones to provide ade-
quate calcium in the blood.

Estrogen deficiency—The less a woman’s lifetime
exposure to estrogen, the higher her risk for osteoporosis.
For example, a woman will have a higher risk if she has an
early menopause or began menstruating at a later age. Early
menopause due to surgical removal of the ovaries also
increases the risk for osteoporosis.

Women generally experience a sudden drop in estrogen
at menopause, which accelerates bone loss. Men experience
a much more gradual decline in the production of testos-
terone, and therefore they do not experience as rapid a loss
of bone mass. Recent evidence suggests that estrogen also
may play an important role in bone metabolism in men.

There also can be a deficiency of estrogen as a result of
very low weight caused by eating disorders such as anorex-
ia nervosa or excessive physical activity.

How You GROW SHORTER

In osteoporosis, bones become porous and weak.
Bones in the spine can compress, causing loss in height.
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Immobilization—This robs bones of the weight-bear-
ing exercise that can help to build bone mass. Someone who
is bedridden or otherwise off their feet for any extended
period could have such a problem.

Medications—Some medications can contribute to
osteoporosis. Long-term use of corticosteroids, such as
prednisone, cortisone, prednisolone, and dexamethasone,
is very damaging to bone. People who need to take such
medications for other conditions (for example, asthma,
rheumatoid arthritis, or psoriasis) should have their bone
density monitored because they may require treatment to
slow the rate of bone loss. Too much thyroid hormone
caused by an overactive thyroid gland or excess thyroid
replacement also can cause bone loss. In addition, other
medications also can adversely affect bone health. If you
are at risk for osteoporosis, your physician will take this
into account when prescribing medications.

Bone Health

An individual’s risk for the development of osteoporosis
depends on how much bone mass has been attained by age
25 to 35 (peak bone mass) and how rapidly it is lost after-
ward. The higher the peak bone mass, the more bone a
person has “in the bank” and the less likely that person is
to develop osteoporosis as bone is lost during normal aging
or during menopause.

The decrease in bone mass and the microscopic dete-
rioration of the skeleton can lead to an increased risk of
bone fragility and fractures, back pain, and a loss of height
(see illustration on page 70). The most common fractures
resulting from osteoporosis include vertebra, hip, forearm,
and wrist. Fractures can also easily occur in other bones.

Fractures can severely compromise lifestyle and limit
mobility. If an older woman breaks a hip, for instance,
she has only a 25 percent chance of ever resuming her
former level of physical activity. A broken hip can easily be
the end of an independent way of living or even contribute
to an early death from complications of operation or immo-
bilization. Once you have had a fracture, there is an
increased risk of having another.

Although osteoporosis generally is considered a disease
that plagues elderly women, it can begin in others in their
40s and 50s. This potential crippler affects 8 to 10 million
American women and about 2 million older American
men. The cost of osteoporosis to the American economy
is about $13 billion per year. Given current aging trends,
these costs will increase dramatically in the coming decades.
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Testing for Osteoporosis

Physicians can detect early signs of osteoporosis with a
simple, painless bone density test. This test uses x-ray or
ultrasound technology to measure bone density at likely
sites for fractures. The test also can predict the risk of
future fractures. Measuring bone density helps identify
individuals who have osteoporosis or the threat of osteo-
porosis. (See sidebar: Recommendations for Measuring
Bone Mineral Density in Women, below.) In addition,
other tests for osteoporosis are being developed and tested.

Reducing the Risk for Osteoporosis

Although osteoporosis may not be fully preventable,
researchers are agreeing that the following steps can delay
its onset or improve the treatment outlook and thereby

the quality of life.

Maximal Bone Mass

Building maximal bone mass will make bone fractures later
in life less likely. Maximal bone density depends partly on
the inherited ability to make bone, the amount of calci-
um consumed, and the level of exercise.

Estrogen Replacement Therapy

Estrogen replacement therapy is the single most important
way for women to reduce their risk for osteoporosis during
and after menopause, provided there is understanding of the

RECOMMENDATIONS FOR MEASURING BONE
MINERAL DENSITY IN WOMEN

The American Association of Clinical Endocrinologists

recommends a bone density test to assess the risk of

osteoporosis in women—around the time of menopause

or after menopause—who are concerned about osteo-

porosis and willing to accept available treatment.

This includes women who:

* have x-ray findings that suggest the presence
of osteoporosis

* are beginning or receiving long-term glucocorticoid
therapy (such as prednisone)

* are perimenopausal or postmenopausal and have
parathyroid disease

* are undergoing treatment for osteoporosis, as a way
of monitoring the effects of therapy
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OSTEOPOROSIS IN MEN

Although osteoporosis mainly affects women, 2 million
men have the disease, including one-third of men older
than 75 years. Warning signs in men include a change
in posture or sudden back pain. But the most common
way osteoporosis is diagnosed in men is because of a loss
of height or a fracture.

Smoking and drinking excessively are significant risk
factors for osteoporosis in men. In addition, men have
most of the same risk factors as women—use of medica-
tions that accelerate bone loss, lack of exercise, smoking,
excessive alcohol use, and inadequate calcium intake or
absorption. Low testosterone also may increase the risk.
Your physician can determine whether a bone mineral
density test is needed.

Prevention strategies include getting adequate
calcium, vitamin D, and weight-bearing exercise and
consuming no more than 2 alcoholic drinks a day.

risks and benefits of this type of therapy and it is closely
monitored by a physician. Estrogen receptors are present
in bone, and estrogen inhibits bone breakdown. Estrogen
replacement therapy can decrease or prevent bone loss and
reduce the risk of spine and hip fractures by as much as
50 percent. For women who already have osteoporosis (and
who have no conditions prohibiting the use of estrogen),
starting estrogen replacement therapy can increase bone
density by as much as 10 percent in the spine and 5 percent
in the hip.

However, there are some risks associated with estrogen
replacement therapy. Taking estrogen alone, without its
natural balancing hormone progesterone, increases the risk of
cancer of the uterus. And there may be a small increase in
the risk of breast cancer from long-term use of estrogen.
However, estrogen treatment may help decrease the risk
of heart disease in certain groups and may also decrease
the risk of other diseases, such as dementia.

Women who have breast or uterine cancer, uncontrolled
high blood pressure, or a tendency to form blood clots
should avoid estrogen. If blood triglyceride levels are high,
women should consult their physicians to see if an alternative
form of estrogen is an option. There are new types of estro-
gen (estrogen analogs) that may prevent or slow the rate of
bone loss without the increased risk of breast cancer.
However, these drugs may not be as effective as estrogen and

may not have all of the beneficial effects. In addition to
estrogen and estrogen analogs, other types of medications
are available and new ones are under development to prevent
and treat osteoporosis.

Calcium and Vitamin D

Adequate amounts of calcium and vitamin D are critical for
building peak bone mass in younger years and for slowing
bone loss in later years (see sidebar: How Much Vitamin
D Is Enough? page 71).

Calcium is a vital mineral in the body. In addition to
being one of the essential building blocks of bone, calcium
is essential to the function of the muscles (including the
heart) and the function of the nerves, and it helps the blood
to clot in case of injury. If people fail to get enough calcium
in their diets, their bodies will take calcium from the bones to
keep the blood calcium level constant. Recommendations
for calcium vary a bit according to age and medical status.
For ages 9 to 18, 1,300 milligrams of calcium daily is recom-
mended. For ages 19 to 50, the recommendation is 1,000
milligrams. Finally, for ages 51 or older, 1,200 milligrams
is reccommended. During pregnancy and lactation, the
recommendation is 1,300 milligrams.

BONE DENSITY OVER TIME

Bone density, which varies by sex and race, peaks in your
mid-30s and then slowly declines with age. In general, the
higher your peak bone mass, the lower your risk of having

[ractures caused by osteoporosis.

Bone Density

| | | | | | | |
0 10 20 30 40 50 60 70 80

Age, years
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The richest dietary sources of calcium are milk, cheese, How MucH VITAMIN D Is ENOUGH?
and yogurt. Other sources of calcium are broccoli, turnip

greens, canned fish with bones, and calcium-fortified orange Recommended Intake for Vitamin D

juice and tofu. Of course, if you are trying to get extra

calcium through your c_iiet, you should monitor.your weight; (Yéiis) 1()1::11?1{{(1)&(1;\41{(1)\[1\}/[1:; (INTERiiz“:)AIﬁSLUI:JilT )

foods such as whole milk, certain cheeses, and ice cream are

rich in calories and fat (see sidebar: Food Sources of 9-50 5 200

Calcium, below). Chapters 4 and 5 also present ideas for L0 0 40

planning and preparing healthful meals. ;:;gnancy = 600
Depending on dietary choices and habits, food alone can and lactation 5 250

provide the recommended amounts of calcium. If you are
unsure of the calcium content of foods, follow this simple Note: 1 microgram = 40 international units (IU) of vitamin D.

formula for estimating intake of dietary calcium: assign

FOoD SOURCES OF CALCIUM

Foob ITem AMOUNT CALCIUM CALORIES
(MILLIGRAMS)

Milk

Skim 1 cup 300 85

2 percent 1 cup 300 120

Whole 1 cup 300 150

Nonfat, dry 1/3 cup 285 90
Yogurt

Plain, low-fat 1 cup 400 145

Fruited, low-fat 1 cup 300 225

Frozen, low-fat 1 cup 200 200
Pudding

Skim milk 1/2 cup 150 105
Ice cream 1/2 cup 90 130
Ice milk 1/2 cup 90 90
Cheese

Swiss 1 ounce 270 110

Cheddar 1 ounce 205 115

Mozzarella (part skim) 1 ounce 185 70
Cottage cheese

Whole milk 1 cup 125 220

2 percent milk (low-fat) 1 cup 155 205
American cheese (processed) 1 ounce 105 175
Salmon (canned with bones) 3 ounces 205 130
Sardines (canned with bones) 4 sardines 185 100
Papaya 1 medium 75 120
Orange 1 medium 50 60
Macaroni and cheese 1 cup 360 430
Pizza with cheese 1 slice 230 280
Tofu (calcium-fortified) 1/2 cup 130 90

Almonds 1 ounce 75 175
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approximately 300 milligrams for the baseline diet, and

add 300 milligrams for each serving of a dairy product
(cup or slice) and 160 milligrams for each serving of a
calcium-fortified food that you eat. If your diet is not

Weight-bearing exercise increases bone
density, muscle strength, and coordination,
which can lower your risk for osteoporosis,

Jalls, and broken bones.

adequate in calcium, a supplement may be indicated (see
sidebar: Tips for Selecting and Taking a Calcium
Supplement, below).

Dietary absorption of calcium can be assessed by your
physician. A 24-hour urine collection can measure the
calcium content to determine how well or how poorly
calcium is being absorbed from your diet.

Vitamin D helps the body absorb and metabolize
calcium and deposit it in the bones. People can get vita-
min D from vitamin D-fortified milk, liver, fish, egg yolks,
and exposure to sunshine. Getting 10 to 15 minutes of

TiPS FOR SELECTING AND TAKING A CALCIUM SUPPLEMENT

If a calcium supplement is indicated, here are tips to help decide which type of calcium to take and how to take it.

Read labels—Various types of calcium supplements contain
different amounts of elemental calcium, which is the actual
amount of calcium available for absorption.
Recommendations are for elemental calcium, so look
for how much elemental calcium is in each tablet. If
elemental calcium is not listed on the label, the amount can
be calculated as follows:
* Calcium carbonate (40 percent calcium):
multiply total amount of calcium carbonate by 0.4
¢ Calcium citrate (21 percent calcium):
multiply total amount of calcium citrate by 0.21
* Calcium lactate (13 percent calcium):
multiply total amount of calcium lactate by 0.13
¢ Calcium gluconate (9 percent calcium):
multiply total amount of calcium gluconate by 0.09

Look for “USP” on the label. The U.S. Pharmacopeia (USP)
sets standards for quality that manufacturers must meet.
These supplements meet the requirements for quality, purity,
and tablet disintegration and will be better absorbed.

Enhance calcium absorption—Various factors may affect
calcium absorption:

o Take supplements with meals—Although some foods
may interfere with calcium absorption, taking a
supplement with meals is more convenient. Many
older adults also have reduced levels of stomach acid.
Eating stimulates acid production and may enhance
overall absorption.

* Add vitamin D—Be sure to get adequate vitamin D
in your diet. Vitamin D helps increase the absorption
of calcium. If you are in doubt, take a standard
multivitamin, which includes 400 units, the recom-
mended standard.

Minimize side effects—Some forms of calcium may be gas-
forming and constipating. To minimize these effects, drink
plenty of water, take the supplement with a meal, and take
several smaller doses during the day. Try different calcium
compounds to find one with fewer side effects.



midday sun 2 or 3 times a week can provide sufficient
vitamin D—although not from a winter sun in a northern
climate. Older adults or persons with certain diseases
often benefit from a supplement. A multivitamin pill
with 400 international units of vitamin D provides an
adequate amount.

Caffeine

Limiting caffeine is a prudent idea. Too much caffeine can
cause extra calcium to be lost in the urine. If an individual
has only 2 or 3 cups of coffee a day and is consuming enough
calcium in the diet, there should be no problem.

Alcohol
Consuming more than 2 drinks a day can inhibit bone
formation and interfere with calcium absorption.

Smoking
Smoking decreases your body’s ability to form healthy
bones.

Weight-Bearing Exercise
Weight-bearing exercise is any activity done while the bones
are supporting the body’s weight. It can slow bone loss,
strengthen the bones and back, improve posture, and aid
in balance, which helps prevent falls. Exercises in which
bone sustains repeated impact have added benefit because,
for example, the leg bones respond to the impact of the
feet striking the ground by slowing bone loss. Remember,
it is never too late to begin an exercise program.
Bone-building exercises for prevention of osteoporosis
include walking, jogging, running, stair climbing, skiing,
and impact-producing sports. Because strong muscles exert
more force, and bones respond by becoming stronger,
weight lifting (or strength training) is another excellent
way to forestall osteoporosis. Of course, anyone with osteo-
porosis may benefit by consulting with a physician to design
a safe exercise program.

Trauma

Avoiding trauma is a given at any stage of life, but even
more so for persons with osteoporosis. Wear sturdy, low-
heeled shoes with nonslip soles, and check your home for
potential obstacles that could cause a fall, such as low tables,
loose rugs, or inadequate lighting. The broken bones that
come from tumbles and falls can produce serious, even
life-threatening, medical complications.
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CANCER

Many people have a fear of cancer, perhaps because to them
it is always an incurable disease. The facts do not support
this idea.

Countless numbers of Americans who are alive today
have had cancer and are now considered to be cured.
(“Cured” is defined here as being free of any evidence of the
disease for 5 years or more.) They may have the same life
expectancy as others of the same age and sex who have
never had cancer, and they can anticipate leading mean-
ingful and productive lives.

Despite such impressive statistics, cancer remains a
serious disease. Annually, cancer is diagnosed in more than
a million people (excluding non-melanoma skin cancer)
and is one of the most significant causes of mortality in
the United States.

There are more than 100 different types of cancer. Some
cancers affect just one organ, and others are more general-
ized. In each of its types, however, cancer is characterized
by the uncontrolled growth and spread of abnormal cells
(see illustration on page 74).

Why cancer develops in some people who are exposed
to potentially cancer-causing agents but not in others is

CANCER TERMS—ANCIENT AND MODERN

Cancer is a disease we have known about since
ancient times. The terms used to describe cancer

come from ancient languages.

“Cancer” is derived from a Latin word meaning “crab”
and was first described in writings attributed to Hippocrates
and other Greek physicians (500 B.C. to 200 A.D.).
These physicians described various tumors and classified
them as either “carcinos” (benign growths that do not
spread) or as “carcinomas” or “crab-like” (growths that
invade surrounding tissues and cause death). The term
“neoplasm” was described by Galen (200 A.D.) as mean-
ing “new growth that is contrary to nature.” The word
“metastasis” is also a Greek word meaning “to change
places.” It is used to describe the ability of cancer to migrate
to other tissues or organs and to form additional tumors.
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not fully understood. But what is known is that many
cancers develop slowly. It may be 5 to 40 years after expo-
sure to a cancer-causing agent before there is any evidence
of the disease. Cancer of the lung, for example, may not
appear until 25 years or more after sustained exposure to
tobacco smoke. This long delay between exposure and
development of the disease may partly explain why so many
people ignore the warnings associated with smoking.

The Nutrition-Cancer Connection

During the past 30 years, research has shown that nutri-
tion plays a significant role in the development of many
cancers and that proper food choices might help to reduce
the risk of cancer or even prevent it. About a third of
the 500,000 cancer deaths that occur each year in the
United States can be attributed to dietary factors. The
good news is that in addition to engaging in regular exer-
cise and not smoking, people have control over this impor-
tant factor in cancer development—their food choices.

Primary tumor

Normal tissue cell

ai_ag-tgn‘g,&mﬁ
Pl L ”

~ Inv ¥ e
2] = 2

a :
b, £ A 2 :
e A%

@ & y 25 N
2 G —1 @

Cancer cells, left untreated, R e - _
invade and penetrate the walls SN ‘3-"’_ -
of blood and lymph vessels. SR
Once in these systems, they

travel to other sites, such as T @

the lungs, bone, or brain.

Any number of dietary factors may be related to the risk
of cancer.

The Biology of Cancer

A biomedical revolution is advancing knowledge of the
causes of cancer, yielding new and more effective treatments
and inspiring greater hope for cancer prevention. This
revolution is built on scientific investigation of the basic
processes that cause cancer.

The body is a living, growing system that contains
billions of individual cells. These cells carry out all of the
body’s functions, such as metabolism, transportation,
excretion, reproduction, and locomotion. The body grows
and develops as a result of increases in numbers of new
cells and their changes into different types of tissue. New
cells are created through the process of cell division (mitosis).
Different types of cells are created by a process called cell
differentiation, by which they acquire specialized function.
Cell division results in the normal pattern of human growth;
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cell differentiation makes possible the normal, orderly
pattern of growth and development.

Unlike normal cells, cancer cells lack the control mech-
anisms that stop, or “switch off,” growth. They divide
without restraint, displacing neighboring normal cells,
affecting their normal function and growth, and compet-
ing with them for available nutrients. These uncontrolled
cells can grow into a mass called a tumor and invade and
destroy nearby normal tissue. They also can migrate in a
process called “metastasis,” spreading via the blood or
lymph system to other parts of the body. Not all cells that
have rapid or uncontrolled growth are cancerous. Cells
may amass as benign tumors, which do not invade or
destroy surrounding tissues.

Although science has yet to understand the processes by
which all cells grow, divide, communicate, and differentiate,
much has been learned about how normal cells are activated
or altered into cancerous cells in both inherited and non-
inherited forms of cancer.

The Causes of Cancer

Cancer is caused by factors that are external (chemicals,
radiation, viruses, and diet) and internal (hormones,
immune and metabolic conditions, and inherited [genet-
ic] alterations). Some of these factors are avoidable; oth-
ers are not. Scientists have identified many of the
controllable risk factors that increase the chances of get-
ting cancer. A complex mix of these factors, acting togeth-
er or in some cascade of events, promotes cancer cell growth.

When the genetic programming of a normal cell is
disrupted, its malignant potential is released. Everyone
carries this malignant potential within them in normal
genes known as proto-oncogenes. Products of these genes
perform useful functions, such as regulating cell division and
cell differentiation. These functions, however, may be
compromised with aging or by exposure to cancer-causing
(carcinogenic) agents. When this happens, they may be
activated to become oncogenes, coordinating the conver-
sion of normal cells to cancer cells.

Nutrition can influence any of the steps involved in
the development of cancer. The development of cancer
(carcinogenesis) and its relationship to nutrition is a com-
plex process. Isolating and proving dietary cause-and-effect
relationships can be difficult. In addition, studies can be con-
fusing and sometimes show conflicting results. Nevertheless,
the potential for nutrition to increase or decrease the risk of
various cancers is compelling.
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Dietary Guidelines to Reduce the Risk

of Cancer

Just as negative dietary and lifestyle choices can signifi-

cantly increase the risk of cancer, evidence is mounting

that appropriate food choices can be powerful tools in

reducing risk and even defensive shields in preventing

cancer. The American Cancer Society offers these four

guidelines to reduce cancer risk:

* Choose most of the foods you eat from plant sources.

* Limit your intake of high-fat foods, particularly from
animal sources.

* Be physically active: achieve and maintain a healthful

weight (see Chapter 1, page 8).

* Limit consumption of alcoholic beverages, if you drink
atall.

The Society’s recommendations are consistent with the
U.S. Department of Agriculture Food Guide Pyramid and
the Dietary Guidelines for Americans (see Chapter 1, pages
8and 11). Although no diet can guarantee full protection
against disease, the American Cancer Society believes that
these recommendations offer the best nutrition information
currently available to help reduce your risk of cancer.
Chapters 4 and 5 provide ideas for planning and preparing
healthful meals.

Choose Most of the Foods You Eat From Plant Sources
Choosing foods from plant sources is vital to a healthful diet.
Many scientific studies have shown that increased con-
sumption of fruits, vegetables, and whole grains reduces
the risk for cancers of the gastrointestinal and respiratory
tracts and for lung cancer. This reduction is one of the
reasons foods of plant origin form the basis of the Food
Guide Pyramid.

Plant foods contain beneficial vitamins, minerals, fibers,
and hundreds of other cancer-protective substances.
Although more research is needed to understand what
specific properties or substances in plant foods may specif-
ically protect against cancer, there are already many
candidates under investigation—from vitamins and minerals
to fiber and phytochemicals (including carotenoids,
flavonoids, terpenes, sterols, indoles, and phenols). Because
the positive effects from these components may derive from
the whole foods in which they are found, experts
recommend food over supplements (see sidebar: Food
Versus Supplements, page 76; and see Chapter 2,
Phytochemicals—A Food Pharmacy That May Fight
Disease, page 35).
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Antioxidants found in fruits and vegetables may help to
prevent cancer. These are nutrients that seem to offer the
body some protection against oxidation—damage done to
tissue in the course of normal cellular function which may
contribute to the effects of aging and to increased cancer
risk. Various antioxidant nutrients—including vitamin
C, vitamin E, selenium, and carotenoids —may provide the
body with some defense against cancer. Researchers are
studying the protective role of antioxidants (see sidebar:
Food Sources of Antioxidants, page 32, and see Appendix,
Phytochemical Contents of Selected Foods, page 484).

Grains provide vitamins and minerals, such as folate,
calcium, and selenium, which may also protect against
cancer. Whole grains are preferable to refined grains because
they have more fiber and an abundance of certain vitamins
and minerals. Beans and legumes are also good sources of
nutrients that have cancer-protective qualities. (See page
20 for more information about fiber.)

Although more research is needed to clarify the specific
roles of these food components, there is still ample evidence
to support eating 5 or more servings of fruits and vegeta-
bles a day (especially deep-green and dark-yellow to orange
fruits and vegetables, those from the cabbage family, and
legumes and soy products) and 6 to 11 servings of grains
(with an emphasis on whole grains).

Limit High-Fat Foods, Particularly From Animal
Sources

Decreasing the intake of high-fat foods, especially from
animal sources, is very important. Studies show that people
who eat a high-fat diet have increased rates of cancers of the
colon, rectum, prostate, and endometrium (lining of the
uterus). Although these relationships exist, it is not clear
whether they are due to the total amount of fat in the diet,
to a particular kind of fat (saturated, monounsaturated, or
polyunsaturated), or to another, unknown, factor.

Because fat, by weight, contains twice the number of
calories than protein or carbohydrate, it is difficult to
separate the effects of the fat from the effects of its calories.
People who eat a high-fat diet are often heavier and tend
to eat fewer fruits and vegetables, which also increases
cancer risk.

Consumption of red meat, a major source of fat in the
American diet, is linked to an increased cancer risk,
particularly of the colon and prostate. Scientists are unable
to determine whether the connection between red meat
and cancer is due to total fat, saturated fat, or other com-
pounds. Meat contains compounds linked to cancer, such
as heterocyclic amines, which are produced when it is
cooked (see sidebar: Meat—Cooking and Cancer, page 77).

This may be a link to colon cancer.

FOOD VERSUS SUPPLEMENTS

Every day there seems to be a headline announcing that some nutrient or food compound has been linked

to preventing some sort of cancer. Driving this is the tremendous amount of research

exploring specific food components and their role in the cancer process.

DO SUPPLEMENTS OFFER CANCER PROTECTION?

A diet that contains ample amounts of fruits and vegetables
is associated with a reduced risk for cancer. There is no
evidence that mineral or vitamin supplements are better
than obtaining nutrients through whole foods. In fact,
studies in which subjects received supplements of beta-
carotene showed conflicting and even harmful results.
Smokers given supplemental beta-carotene had a higher
incidence of lung cancer. Other studies of supplemental
beta-carotene have shown neither benefit nor harm.

There are more than 500 known carotenoids. Of these,
only a few have been analyzed: alpha-carotene, beta-carotene,

gamma-carotene, lycopene, lutein, and zeaxanthin. At this
time, it is not known which exerts benefits—or risks.

Experts recommend a diet rich in fruits, grains, and
vegetables rather than taking supplements. Plants contain
hundreds of cancer-protective substances. It is not known
which of the substances may specifically protect against can-
cer. In addition, it is not known whether these substances
work independently or benefit from working together.
Plus, relying on supplements rather than eating a variety
of foods makes it impossible to benefit from these now
unknown food compounds.



Chapter 3: The Food-Health Connection 77

MEAT—COOKING AND CANCER

Cooking meat at high temperatures creates chemicals that are not present in uncooked meats.

Heterocyclic amines (HCAs) are chemicals linked to cancer that are formed when meat is
exposed to high temperatures. Four factors influence HCA formation:

TYPE OF FOOD

HCA is found in cooked muscle meats. Other protein
sources (milk, eggs, tofu, and organ meats such as liver)
have little or no HCA naturally or when cooked.

TEMPERATURE

Cooking temperature is the most important factor in
reducing the formation of HCA. Cooking in an oven at
400° Fahrenheit or less or stewing, boiling, or poaching
at 212° Fahrenheit or less forms one-third of HCAs versus
meats prepared by frying, broiling, or grilling.

Different fats (such as omega-3 fatty acids and vegetable
oil) may have different effects on your risk of cancer.
Saturated fat is a particular concern for cancer risk and for
coronary artery disease.

How food is prepared is also important. Some cooking
methods, such as baking, stewing, boiling, and poaching,
are healthier ways than frying, broiling, or grilling.

Limit Consumption of Alcoholic Beverages
People who drink excessive amounts of alcohol have an
increased risk of cancer, higher than that of the general
population, especially cancer of the larynx, esophagus,
stomach, and pancreas.

There is no question that limiting alcohol consump-
tion reduces cancer risk. The risk of cancer begins to
increase with an intake of as few as 2 drinks a day. Alcohol

COOKING METHOD

Frying, broiling, and barbecuing produce the largest amounts
of HCA—these methods have higher than recommended
cooking temperatures. Microwaving meats for 2 minutes
helps to decrease HCA. Meats that are microwaved before
frying, broiling, or grilling have a 90 percent decrease in
HCA content. Marinating meats before cooking also
inhibits the production of HCA.

TIME
Meats cooked well done (no pink remaining in center) have
more HCA than those cooked medium.

along with tobacco use produces a combined cancer risk that
is greater than the sum of their individual effects. The
risks for cancers of the mouth, throat, esophagus, and
larynx are particularly increased.

Research also has noted a connection between alcohol
consumption and an increased risk of breast cancer. Although
the causes are not known, scientists speculate that alcohol
may have a carcinogenic effect, perhaps reflected in its
capacity to alter hormone levels.

Drinking too much alcohol also may negatively affect
eating habits. The calories in alcohol—with little nutri-
tional value—are perhaps being consumed in place of
calories in healthier foods with cancer-protective values. A
general rule: men should limit themselves to no more
than 2 drinks a day, women to 1. (See page 387 for a
further discussion about alcohol.)



In this chapter you will learn:

*  How to plan and select healthful meals
whether eating at home or away

*  How to shop for the healthiest foods

*  How to read food labels and interpret
nutrient and health claims

*  How changes in technology, such as the

use of pesticides, irradiation, additives,:

genetic engineering, and organic gro

BT ‘ing methods, affect our food



PLANNING
MEALS

SELECTING HEALTHFUL FOODS
rLus TWO WEEKS OF MENUS

Whatever your style of eating, several simple planning ~ evening meal. Healthful snacks can be part of your meal
techniques will help ensure that your food is varied, ~ plan as well. Going for long periods without eating can
nutritious, and enjoyable. In this chapter you will learn affect how you feel and how much you eat. Use the Food
how to plan and select healthful meals—whether pre- Guide Pyramid to help you make healthful selections.

pared at home or eaten away from home. You also Try to be sure that your meals and snacks are rich in

will be introduced to strategies to make your shop- plant foods (fruits, vegetables, and grains), because,

ping both efficient and effective. Also discussed ounce for ounce, plant-based meals are almost always
are some of the new (and not so new) issues in lower in fat and calories than meat-based meals.
foods that are of current interest. The chap- Although meat and dairy foods contain
ter ends with 2 weeks of healthful

menus—just to get you started.

many nutrients, they also can be very high
in unwanted saturated fat. The key is to
avoid high-fat types of meats, make an
effort to eat smaller amounts of the
lower-fat meats, and focus on low-

P TO EAT WELL fat dairy products. Vary your food

“Eat” and “well” are the key choices. Try foods that are new

words. To do so, you must to you. Remember that fats
be conscious of what and sweets are at the top of

you eat and how often the Pyramid, which means

you eat. Try to eat enjoy them, but do so

at regular times. only on occasion and in
moderation. (See

Chapter 1, the Food
Guide Pyramid,

page 11.)

For most of us,
this means eating
breakfast, a mid-
day meal, and an

.-/ g
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EAT BREAKFAST

Whether at home or away, start your day with breakfast.
“Breaking the fast” provides your body with both nutrients
and energy. People who eat breakfast tend to have more
energy and, on average, are better able to regulate their
appetite during the remainder of the day than their break-
fast-skipping counterparts.

Unfortunately, many Americans do not eat breakfast.
Some skip breakfast because of their schedule, whereas others
do so in a misguided attempt to control weight. However,
you can eat a healthful breakfast with the time you have.
There are many ways to make what is perhaps the day's most
important meal a nutritious, fast, and convenient one.

CoOLD BREAKFAST CEREALS

With more than 200 brands of breakfast cereal on your
grocer’s shelves, how do you know whats best? Be sure to
read the label.* Choose those that are higher in fiber (more
than 3 grams/serving) and lower in calories, fat, and sugar.
Ingredients are listed in amounts by weight. Check for
hydrogenated fats. If hydrogenated fat is listed near the
beginning of the list of ingredients, the product contains trans
and saturated fats, which can increase blood cholesterol levels.

CALORIES FaT FIBER SUGAR
(GRAMS) (GRAMS) (GRAMS)

BRANDS
(1 cuP SERVING)

All-Bran 160 2 20 12
Cracklin’ Oat Bran 150 8 8 20
Fiber One 120 2 26 0
Granola 450 17 6 52
Grape-Nuts 400 2 10 14
Raisin Bran 200 1 8 18
Shredded Wheat

(1 cup or 2 biscuits) 170 0 5 0
Wheaties 110 1 3 4
Whole Grain Total 150 1 4 7

*Most breakfast cereals are
fortified to provide about
25 percent of most daily
nutrients. Some cereals
have more. Check the

' label to make your choice.
(Use of brand names does
not indicate endorsement.)

Build a Better Breakfast

Breakfast is the foundation of a healthful diet. Use the
Food Guide Pyramid as a practical resource for planning
your breakfasts regardless of whether you choose foods that
require preparation or select ones that are ready-to-go.
Cereals are a good choice. Simple whole-grain cereals with
no added sugar or fat are best (see sidebar: Cold Breakfast
Cereals, this page). A breakfast that includes a whole-grain
cereal, bread, low-fat milk, and a glass of orange juice is a
great starter meal. This breakfast supplies B vitamins, fiber,
iron, approximately one-third of the recommended calcium,
and 100 percent of the recommended vitamin C for the day.
Best of all, it does so in less than 300 calories.

For a change, try a breakfast bagel sandwich. Top a
whole-grain bagel with 2 teaspoons of peanut butter and a
sliced banana. Add a cup of cold skim milk for a breakfast
that is about 400 calories. This breakfast includes foods
from most of the food groups, is low in cholesterol, and is
a good source of iron, folate, and fiber. For even more
variety, top a flour tortilla with 2 ounces of leftover chicken
breast and tomato pieces and 1 ounce of low-fat cheese.
As a vegetarian option, top with rice and beans. Wrap the
tortilla tightly, microwave for a minute or so, and top with
salsa. While you are at it, drink a glass of a spicy vegetable
juice. Both of these quick-fix breakfasts contribute servings
from the vegetable, fruit, and grain groups in just 350
calories. They also give you plenty of vitamins A and C.

Maybe you prefer eggs for breakfast. The current rec-
ommendation is to limit your intake of whole eggs to 3 or
4 per week. The reason to limit eggs is that the yolk of a
large-sized egg contains about 210 milligrams of choles-
terol—more than two-thirds of the daily cholesterol
allowance. However, eggs also have many nutrients. People
with a low blood cholesterol level probably can safely eat a
few more eggs than those who have a high level.

Create an omelet with 1 whole egg plus 2 egg whites,
sweet peppers, and onions. Serve with oven-browned
potatoes and a slice of whole-grain toast topped lightly
with butter or margarine. Or, better yet, top with jam or
jelly as a no-fat alternative. Remember to include fruit
or juice. This 500-calorie meal—although it contains
cholesterol—is a good source of iron and is high in fiber,
folate, and vitamin C.

Breakfast Out

Many people are too busy to sit down and eat breakfast at
home. The next best bet is to eat breakfast on-the-run,



which at times can pose a nutritional challenge. Fortunately,
if you know what you are looking for, a nutritious breakfast
can be found almost anywhere food is served. If you are
traveling and have time for a “sit-down” breakfast, choose a
restaurant that offers a varied menu. If not, try bagel shops,
fast-food establishments, the company cafeteria, or even a
nearby vending machine. Some may have a “buffet break-
fast” that has everything you need, including hot and cold
cereals, breads, bagels, fresh fruit and fruit juices, low-fat
milk, and yogurt. Others also may offer options such as
low-fat burritos, low-fat granola, or low-fat muffins. (See
sidebar: Best Bets When Eating Breakfast Out, below.)

WHAT’S FOR LUNCH?

The midday meal is the meal most often eaten away from
home. Your options include bringing a lunch from home
or purchasing foods in a cafeteria, vending machine, or
local delicatessen.

The same rules apply for “eating well” at lunch: plan to
eat foods low in saturated fat and high in nutrients. This
midday meal helps you meet your goal of 5 fruits and veg-
etables every day, and it is the perfect time to include whole
grains. Lunch helps you to distribute your intake of calories
and nutrients evenly throughout the day. It can keep energy
levels high and help prevent unplanned snacking on foods
that may not be the best choices.
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Brown Bagging

Bringing a lunch to work can save you money and help
you eat what you really want to eat. To be sure that your
lunch tastes good and is good for you, try to incorporate
each of the food groups in your lunch. If you bring too
litcle food, you will likely be hungry later in the day. You
then increase the chance that you will snack before supper
or eat too much at supper.

To keep brown-bag fare interesting and healthful, pack
more variety. Think of the options:

Grains—Instead of the usual sandwich bread, try pita
(pocket) bread, tortilla wraps, crackers, pretzels, or rice
cakes. Or, try salads made with nutritious grains.

Fruits—Include fresh fruits. Every now and then,
choose an “exotic” fruit to add interest. Try star fruit, kiwi,
papaya, mango, or passion fruit. (See Part II, Fruits, page
153.) Fruit juices can be nutritious and refreshing.

Vegetables—Expand your repertoire from raw carrots
and celery sticks to potentially more satisfying vegetable
soups and salads. Stuff pocket bread with a variety of
cooked vegetables. Use vegetables to make your sandwich
more filling: fresh spinach or romaine, and slices of cucum-
ber, tomato, mushrooms, and sweet or chili peppers. A
vegetable juice makes a great lunchtime drink.

Dairy—Some days drink milk. Other days eat yogurt
or a bit of cheese. Choose the low-fat forms more fre-
quently to be sure your meal is rich in nutrients and not fat
and calories.

BEST BETS WHEN EATING BREAKFAST OUT

CHOOSE THESE

INSTEAD OF THESE

CALORIES  FAT (GRAMS)
Toast (2 slices) 150 2
English muffin (1) 135 1
Bagel (1 half) 150 1
Hard roll (1) 100 1
Cold cereal, bran type (1/2 cup) 160 2
4-inch pancake, plain (1) 74 1
Egg substitute (1/4 cup) 30 0

CALORIES  FAT (GRAMS)
Doughnut (1) 250 12
Bran muffin (1 medium) 360 10
Croissant (1 small) 230 12
Sweet roll (1 small) 350 15
Granola (1/2 cup) 250 10
Hash browns (1/2 cup) 170 9

Scrambled egg (1) 100 7
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Meat — Meat (which includes poultry, fish, and also
beans, legumes, and nuts) is good for you, but remember
that “moderation” is the key word. To help take meat off
center stage, be sure that you also include plenty of fruits,
vegetables, and grains in your lunch. Eat only lean meats.
When possible, instead of meat, try to substitute foods
such as hummus, lentils, beans, tofu, and nut spreads,
which contain large amounts of plant protein (see sidebar:
Sandwich Fixings, below).

Vary the temperature of your lunch by including both
hot and cold items. A thermos will preserve heat more
effectively if you first rinse it with hot water. Likewise,
rinsing with cold water will help keep foods cold longer. If

SANDWICH FIXINGS

AMOUNT CALORIES FAT

(GRAMS)

Breads
Whole wheat 1 slice 70 1
Raisin 1 slice 70 1
Pita, whole wheat 1 (6.5 inch) 170 2
Kaiser roll 1 (3.5 inch) 170 3
Bagel 1 (3.5 inch) 200 1
Fillers
Onion, lettuce,

cucumbers, tomatoes  2-5 pieces 10 0
Chicken or turkey 2 ounces 60 1
Tuna, water pack 2 ounces 66 Trace
Ham 2 ounces 75 2
Roast beef 2 ounces 100 2
Hummus 1/4 cup 105 5
Bologna 2 ounces 180 16
Peanut butter 2 Thblsp 190 16
Salami 2 ounces 220 16
Spreads
Horseradish 1 Tblsp 6 0
Fat-free mayonnaise 1 Tblsp 10 0
Mustard 1 Tblsp 10 0
Ketchup 1 Tblsp 15 0
Fat-free cream cheese 1 Tblsp 15 0
Reduced-fat margarine 1 Tblsp 50 6
Cream cheese 1 Tblsp 50 5
Margarine 1 Tblsp 100 11
Mayonnaise 1 Tblsp 100 11
Butter 1 Tblsp 110 12

your workplace does not have a refrigerator, a thermal
lunch bag can help keep your food fresh and safe. A frozen
box of juice can help keep your lunch cold, and the juice
will thaw by lunchtime.

Going Out for Lunch?

If you know what you are doing, eating lunch out increases
your options rather than your temptations. Most fast-food
restaurants, eager to please the ever-growing number of
people who insist on eating more nutritious foods, now
offer “lighter” fare such as salads and chicken. But be careful
that you don’t choose foods that are healthful in name only.
Many foods that at first glance seem to be good choices in
fact are loaded with fat and calories.

Salad Savvy
Simple salads are best. To construct a nutritious salad,
incorporate lots of fresh vegetables and fruits. Remember
that the word “salad” is not synonymous with “healthful.”
Try to eat salads that are low in calories and fat but high in
much-needed nutrients (see sidebar: Salad Fixings, page 83).
Many taco salads contain at least 900 calories, more than
half of which comes from fat. High-fat meats and cheeses
heaped on a chef salad can dominate the vegetables.
Chicken and seafood are low in fat; however, this advantage
is lost when they are covered with high-fat dressings and oils.
Many of today’s salad bars look like delicatessens. Pasta
salad, potato salad, guacamole, and tortellini are popular
items. Depending on how they are made, they too can be
high in fat and calories.

Unless used sparingly, some dressings can provide up to
400 calories to your salad. Watch for packaged dressings
that contain more than “1” serving; check the label to see




how many servings are in the package. In some instances,
the listed ingredients are those contained in a half-ounce
serving, even though the package may hold up to 5 servings!
A generous-sized ladle can easily drown an otherwise health-
ful salad with a quarter-cup of dressing (300 calories or
more). Instead of using high-fat dressings, try squeezing
lemon on your salad, request low-calorie or fat-free dress-
ings, or ask that the dressing be placed on the side.

SALAD FIXINGS

CALORIES  FaT Sobpium

(GRAMS) (MILLIGRAMS)

Go for the basics
Mixed greens (2 cups) 20 0 10
Broccoli, green pepper,

mushrooms (1/4 cup) Trace—6 0 0-6
Carrots, shredded

(2 tablespoons) 2 0 2
Onion (1 tablespoon) Trace 0 0
Tomato (1/4) 5 0 2
Extras: proceed with caution
Bacon bits (1 tablespoon) 40 2 225
Fried noodles (4 tablespoons) 40 2 30
Cottage cheese, fat-free

(1/2 cup) 80 0 370
Croutons (2 tablespoons) 30 1 40
Egg, hard boiled (1) 80 6 60
Garbanzo beans

(2 tablespoons) 35 1 2
Olives (5 large) 25 3 200
Pasta salad (1/2 cup) 200 15 560
Potato salad (1/2 cup) 180 10 660

Dressings (2 tablespoons)
Blue cheese, French,
ranch, Italian 140—180 14-20 325-440
Blue cheese, French,
ranch, Italian: reduced

50-100 0-8  250-300

Lemon juice 8 0 0

calorie/lite/fat-free

Tips for salads

* Go for fresh vegetables and fruit

*  Go easy on “extras’ that add unwanted calories, fat,
and sodium

* DPut dressings on the side. Even “lite” and “free” dress-

ings add up.
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Burgers and Sandwiches

Beware of burgers and sandwiches that are described as
“jumbo,” “double,” or “deluxe.” Many contain about 1,000
calories and the majority of your fat allowance for the day.
Ask for a regular-sized burger. Stick with lean meat without
mayonnaise or cheese. If salt is not a concern, ketchup or
mustard adds very few calories. Request extra lettuce or top-
pings such as tomatoes, cucumbers, onions, or sweet peppers.

SNACK TIME

Carefully chosen, snacks can be healthful and nutritious.
Check out the options. Look for “food machines” stocked
with fresh fruit, juices, cut-up vegetables or mini-salads,
nonfat or low-fat milk, yogurt, cereals, or small bagels.
Snack items such as pretzels or baked chips, although high
in salt, are relatively low in calories. Negotiate with your
coworkers: instead of doughnuts and sweet rolls (which can
provide about 250 calories and up to 15 grams of saturated
fat), offer to bring fresh fruits, vegetables, mini-sized bagels,
or bread with a low-fat cream cheese. Candy bars may
seem convenient, but they are almost always high in both
fat (mostly saturated) and calories (typically 200 to 300

A variety of vegetables makes for a nutrient-packed low-calorie
lunch. Remember to have the dressing served ‘on-the-side.”
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SNACKS WITH ABOUT 100 CALORIES

Fruit GROUP

1 large orange

1 medium apple or pear
1 small banana

1 whole grapefruit

2 medium plums

24 grapes

VEGETABLE GROUP

Up to 2 cups of any cut-up, raw vegetables:
carrot or celery sticks
sweet bell pepper strips
broccoli and cauliflower florets
summer squash slices
mushrooms
radishes
tomato wedges

salsa (1 cup)

GRAIN GROUP

One-half English muffin

1 slice whole-grain bread

2 rice or popcorn cakes

2 pretzel rods

3/4 cup cereal (ready-to-eat,
low-fat, no added sugar)

4 bread sticks

4 cups air-popped popcorn

12 baked tortilla chips

1 ounce (mini-bag) pretzel sticks

MiLk GrROUP

1/2 cup sugar-free pudding
made with skim milk

1/2 cup low-fat cottage cheese

1/2 cup frozen yogurt

1 cup fat-free yogurt

1 cup skim milk or 1 percent

2 1-ounce sticks of string cheese

(part-skim mozzarella)

calories and 10 to 20 grams of fat per bar). In some situ-
ations, snacks from home are the best solution (see sidebar:
Snacks With About 100 Calories, this page).

Remember that your weight is stable only when the
calories you eat equal the calories you burn. If you are heavier
than you want to be, just one “extra” portion or snack—if
consistently eaten—can keep you from losing weight.
Important questions to ask yourself are “Am I really hungry?”
“Do I really want a snack?” If you do choose to eat a snack,
be sure it is planned, and be sure it is nutritious.

WHAT’'S FOR SUPPER?

The evening meal is often the only time of the day when
the family sits down together. Unfortunately, a leisurely
supper usually gives way to evening demands such as a
school meeting, a child’s soccer game, or your own “home
work.” Sometimes the very thought of preparing a nutri-
tious supper seems overwhelming after a hectic day.
However, with a little planning, you can still eat well.

Make Time for the Evening Meal

If possible, make time for supper. The evening meal is
often the main meal of the day. It therefore can go a long
way to ensure that you get all of your daily nutrient require-
ments. In addition, a satisfying supper decreases your
chances of eating an unplanned after-supper snack.

Enticing Evening Meals

Try to incorporate food from each food group into your
evening meal. Make an effort to eat more plant-based
foods. These nicely complement smaller servings of lean
meats and low-fat dairy products. Try cuisine from other
parts of the world—particularly those that feature grains,
vegetables, and fruits as the centerpiece of the meal. Make
your meals interesting by varying the colors, textures, and
shapes of foods. You do not have to be a great chef to give
supper the visual appeal that everyone wants to eat. Fruits
and vegetables add color and all the vitamins, minerals,
and fiber your body needs.

Breads come in a broad variety of shapes and textures—
from long, thin French baguettes to braided challah bread
to the blackest of pumpernickels. The same goes for pasta.
In addition to your usual favorites, try whole-wheat spaghetti,
farfalle (bow-tie), fusilli (little springs), orzo (rice-shaped),
or ziti (large tubes). For more color, try spinach or tomato-



flavored (and colored) pastas. Instead of plain white rice,
try basmati, jasmine rice, or nutrient-rich brown rice. Wild
rice (not really a “rice” but a seed from a type of grass) adds
both crunch and a nutty flavor to a meal.

Instead of red meat, eat fish and poultry more often.
Seafood cases are stocked with a wide variety of fish fillets
and “steaks” from around the world. In addition to domes-
tic chicken or turkey, poultry choices include wild game
birds and small “hens.” When you choose a red meat, eat
alean cut and vary the seasonings. Try to have some meat-
less meals. A supper containing legumes, beans, and other
vegetarian fare is high in protein and low in saturated fat.

Top off the evening meal with fresh fruit and a selection
of low-fat cheese, a fresh whole-grain cake, frozen low-fat
yogurt, ice cream, or sherbet. A fine wine, a cup of café au
lait, and a delicious dessert, if part of the day’s meal plan, can
nicely complement a well-prepared and well-presented meal.

Make It Quick

Evening meals can be quick and yet still contain the fresh-
est of ingredients. Keep in mind that fruits and vegeta-
bles are tasty, nutritious, and easy to prepare. Quick but

healthful suppers can be made from carefully selected dried,
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canned, frozen, or bottled foods. Plan to eat leftovers at times
when you know you won't have time to cook. Cooking more
when you are able, freezing a portion or two, and having it
on hand when time is tight all can help you avoid skipping
supper or grabbing something that you know you should
not eat.

Dining Out
Eating out is an American passion. In fact, Americans
spend almost half their food dollars in restaurants. With
the wide array of restaurants that are available in most com-
munities, dining out should be a pleasure rather than a
threat to your resolve to eat well.

Listed here are five points to remember when you eat out.
Think of these as five tips for eating well when eating out.

Choose restaurants that help you achieve your daily 5
or more servings of fruits and vegetables

Choose restaurants that offer a wide selection of fruits and
vegetables. Look for fruit and vegetable selections in the
appetizer, entrée, and dessert menus which are prepared
without added fat. Choose ethnic and vegetarian restau-

rants that feature grain- and vegetable-based meals.

2
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Lower the fat in four ways
When ordering, consider these four methods to lower the
amount of fat in your meals:

Cooking method—If the menu item is described as fried
or sautéed, ask that it be baked or broiled. This simple
request can save 10 to 30 grams of fat and about 100 to 300
unwanted calories.

“On the side”—Ask for the sauce, condiment, salad
dressing, or topping to be put “on the side.” If a dish is pre-
pared with a high-fat sauce (such as Alfredo, cream sauce,
cheese, or gravy), request that it be placed on the side or ask
for a lower-fat alternative such as a marinara sauce. Other
high-fat condiments and toppings (such as butter or sour
cream) should also be on the side so you can control how
much you use.

Serving size—Bigger is not necessarily better, especially
when it comes to calories, fat, and your health. Terms such
as “mammoth,” “deluxe,” and “hearty” are your tip-offs.
Order smaller portions. Ask for a “take-home” container,
or plan to share your meal with your dinner companion so
you do not feel obligated to eat it all.

Substitute lower-fat choices—Make sure that your meal
has plenty of grains, vegetables, and fruits. Take meat away
from center stage by starting with a tossed salad. Ask for
extra steamed vegetables. The bread basket generally offers
a whole-grain choice. Don't forget to finish the meal with
fresh fruit, sherbet, or sorbet and a glass of low-fat milk. Try
to avoid the high-fat, calorie-rich desserts that you will
later wish you had not eaten.

Limit meat to 3 ounces per serving (or no more than
6 ounces per day)

Health experts agree that Americans eat too much meat
(including poultry and fish), especially in light of the fact
that our bodies need only a relatively small amount of
protein. Large portions of meat almost invariably contribute
excess calories, fat, and cholesterol to the meal. A 3-ounce
portion is about the size of a deck of cards. Whenever you
eat meat, poultry, or fish, try to be sure that you eat a total
of only 6 ounces per day (see sidebar: “Cut” Your Portions
of Meat, this page).

Limit alcohol to 2 drinks (1 if you are a woman)

Most authorities suggest that alcohol be limited to 2 drinks
per day if you are a man, 1 drink per day if you are a woman.
All alcohol-containing drinks contain calories (see sidebar:

A Drink Defined..., page 87).

Make eating well your number 1 priority

Restaurants are in the business of satisfying their customers.
Ask your server to recommend the most healthful foods
the kitchen can prepare. Do not rely on “heart-healthy”
symbols on the menu. These foods may be low in choles-
terol, but they still may be high in total fat, saturated fat,
and calories. Feel free to request low-fat foods or that more
vegetables and fruits be added to your meal. Ask your
server to clarify unfamiliar terms and to answer any of
your questions.

Ethnic Cuisine: Your Passport
to Healthful Meals
Ethnic restaurants and grocery stores offer a wide variety of
culinary alternatives. Often, ethnic cuisines are plant-
based, and thus many people assume they are healthful.
However, that is not always the case. Some guidelines
below, in addition to the suggestions previously mentioned,
will help you to savor the exotic flavors while keeping
calories, fat, cholesterol, and sodium under control.
Asian cuisine features rice, noodles, and vegetables with
little or no meat. However, it may not be as healthful as one
believes. For example, fried rice is just what it says—{ried.
Therefore, white rice or, even better, brown rice would be
a healthier option. If you are dining at an Asian restaurant,
make sure to request that little oil be used in preparation,

“Cut” YOUR PORTIONS OF MEAT

Note the savings in calories and fat with smaller portions of meat.

8-OUNCE 3-OUNCE
PORTION PORTION
CALORIES  FAT CALORIES  FAT
(GRAMS) (GRAMS)
Prime rib of beef 960 83 360 31
Lamb chop 775 66 298 25
Sirloin beef steak 745 59 280 22
Pork chop 454 20 175 8
Roasted chicken
breast (with-
out skin) 380 8 145 3
Broiled fish 240 2 90  Trace



and if your portion is large, split it with someone. Stir-
fry, grilled meat, or chicken skewers are healthful choices.
To decrease sodium, limit foods with soy sauce, salt, and
monosodium glutamate (MSG).

Many staples of the Middle Eastern, Indian, and
Pakistani cuisines are low-fat, low-sodium items such as
pita bread, rice, couscous, and lentils. However, keep in
mind that these foods often are combined with large
amounts of butter, coconut oil, or palm oil. Request foods
without the added fats and that sauces be put on the side.
Healthful selections include kabobs or fish that is grilled, rice,
couscous, Or Orzo.

Greek and Mediterranean food is based on pasta, bread,
and rice. It is often the sauce that accompanies the grain
that adds calories and fat. Sauces to watch out for include
pesto and cream-based sauces. Red sauces are usually quite
low in calories and fat. If ordering a pizza, remember that
the meat and cheese are the culprits for calories and fat.
Order a pizza with one meat item at the most, request half
the cheese, and load on the vegetables.

Finally, Caribbean, Mexican, and Central and South
American cuisine includes whole grains, corn, rice, flour

tortillas, beans (pinto, red, black), and salsa. Condiments

Chapter 4: Planning Meals 87

A DRINK DEFINED...

Health professionals recommend no more than 2 drinks
daily for men, 1 drink for women. A drink is equal to 12
ounces of beer, 5 ounces of wine, 1.5 ounces of 80-proof’
spirits, or the equal amount of alcohol in other beverages.
Alcohol can impair judgment. Never drink and drive.

CALORIES  ALCOHOL (GRAMS)
Beer—12 ounces
Beer 150 13
Light beer 100 12
No-alcohol beer 60 trace
‘Wine—>5 ounces
Wine 100 14
Light wine 80 8
Spritzer (12 ounces) 120 17
Spirits—1.5 ounces
80 proof 100 14

Remember—mixes such as sweetened sodas, juices, and sugary
syrups mean extra calories.
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are an issue, so be sure to request less cheese, and have sour
cream and guacamole on the side. Grilled fish and chicken
are best bets as main courses. Fresh vegetables and fruits
accompany most meals.

GROCERY SHOPPING:
ANOTHER KEY TO HEALTHFUL MEALS

When it comes to eating at home, your meals can only be
as good as the food you have in your kitchen. Stock your
kitchen with foods that help you eat well. Be sure you
have plenty of fruits, vegetables, and whole grains on hand
so you translate your plan for healthful eating into enjoy-
able and nutritious meals.

Make a List

Make a grocery list. A mental list may work, but a struc-
tured plan generally is more effective. A written list helps
ensure that you select the ingredients and foods that you
want rather than things you select on impulse. A checklist
also can save time by avoiding the need to come back to pick
up forgotten items.

At the Store

Most Americans make one or more trips to the grocery
store every week. Some people consider grocery shopping
a form of entertainment, but others regard it as a chore. No
matter how you feel about shopping, a few strategies can
make your investment of time worthwhile.

Use labels to compare similar foods
and to make the healthiest choices.

Shop the perimeter—The freshest foods generally are
located along the perimeter of the store. These include
fresh fruits, vegetables, breads, dairy products, and meats.
Choose whole-grain breads from the bakery, low-fat products
from the dairy section, and lean cuts from the meat section.
Higher-fat foods often are stocked in the interior of the
store. However, grains, legumes, pastas, and canned fruits
and vegetables also are frequently located in the interior.

Shop from your list—A list helps ensure that you stick
to your plan. Items purchased on impulse generally are
more expensive and less nourishing than foods from a well-
planned shopping list.

Do not shop when hungry—If you go to the store
with a growling stomach, you are apt to make purchases to
satisfy your immediate hunger rather than what you will
need in the days ahead. You also tend to buy more.
Shopping on a full stomach helps you stick to your list and
to keep your resolve.

Make bargains count—A bargain is only a bargain
when you buy what you want rather than what someone else
is trying to sell you. Select bargains that fit your menu, such
as in-season fruits and vegetables or bulk quantities of rice,
beans, and legumes. Use coupons to reduce the cost of
foods that you intend to buy.

Label Smarts

Understanding food labels helps you become a savvy shop-
per. The U.S. Department of Agriculture has established
requirements for food labels in order to make nutrition
information accurate, clear, consistent, and useful to con-
sumers. Food labels provide four different types of infor-
mation: nutrition facts, a list of ingredients, nutrients,

and health claims.

Nutrient facts and ingredients

Labels tell you almost everything you need to know about
what is contained in the food. The Nutrition Facts panel
tells you how many calories and how much fat, choles-
terol, protein, and carbohydrate are in a single serving of the
food. It also tells you the fiber, vitamin (A and C), and
mineral (sodium, potassium, calcium, and iron) contents
of the food. This information allows you to compare the
nutrients found in similar foods. For example, you can
compare two yogurts for their calorie and fat content.
Ingredients are listed in descending order by weight, with
the first item listed being the predominant one in the food.
By reading the label, you can tell which foods have added



saturated fats or ingredients to which you may be intolerant.
Use the label to select the best choices—foods that are
high in nutrients and low in calories and fat.

To help you make the wisest choices, acquaint yourself
with each of the components of the label (see sidebar:
Anatomy of a Food Label, below). Some foods, such as
fresh fruits, vegetables, and bulk items, do not have nutrition
labels. The nutrition information for these foods generally
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either is on display nearby or is available elsewhere in the
store as a handout. When in doubt, ask the store personnel
for assistance.

Nutrient and health claims

In addition to the amounts of various nutrients and ingre-
dients found in foods, food labels may carry other types
of information. The label may state that the food is a “good

ANATOMY OF A FOOD LABEL

At first glance, a food label may look intimidating. But as you become familiar

with the format, you'll see how the label can help you compare products for nutritional quality.

Nutrition Facts

> Serving size 1/2 cup (114 g)
Servings per container 4

SERVING SIZE:
Nutrition information

CALORIES FROM FAT:
This information
underscores the fat
content per serving

of foods to help you

is based on consistent

and realistic serving Amount per serving

meet the recom-

i

mendation of no

sizes that include Calories 90 Calories from fat 30 more than 30 percent
both household and b

) . of calories from fat.
metric measures. Percent Daily Value* .

. . . \ Remember, it’s your
Ui el s CZSICI Total fat 3 g 5%\ total fat intake over
to compare products. Saturated fat 0 g 0%\ a period of time

Cholesterol 0 mg 0% (such as 24 hours),
Sodi 300 13% and not the amount
NUTRIENTS: —> < odium me ° in one food or meal,
At a minimum, all Total carbohydrate 13 g 4% that’s important.
calories, calories Dietary fiber 3 g 12%
from fat, total fat, Sugars 3 g
saturated fat, choles- Protein 3
terol, sodium, total roten J g
carbohydrate, dietary Vitamin A 80% Vitamin C 60% PERCENT R
fiber, sugars, protein, h . . . The percent daily
Calcium 4% Iron 4% values show the

vitamins A and C,

calcium, and iron
are listed. Experts
believe that too much

*Percent Daily Values are based on a 2,000-calorie diet. Your daily values
may be higher or lower depending on your calorie needs:

percentage of a
nutrient that is

provided by this

or too little of these Calories 2,000 2,500 product serving,
nutrients has the Total fat Less than 65¢g 80¢ b3564 ona 2,000-
greatest impact on Saturated fat Less than 20¢g 25¢ calorie diet. USC
your health. Cholesterol Less than 300 mg 300 mg the percent daily
Sodium Less than 2,400 mg 2,400 mg value figures to
Total carbohydrate 300 g 375¢g compare products
Fiber 25¢ 30g easily and to tell
CALORIES PER GRAM: < ; whether a food
This shows the calorie Calories per gram: is high or low
Fat 9 Carbohydrate 4 Protein 4 i SR,

content of the energy-

producing nutrients.
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source” of a given nutrient. Nutrient claims help guide you
more quickly to certain products. Products also may claim
that they benefit certain health conditions. Health claims
may suggest that eating a food alters your risk for certain
diseases such as heart disease, cancer, or osteoporosis. The
government regulates these claims so they are truthful and
meet certain criteria. Manufacturers are not required by law
to carry nutrient or health claims. (See sidebars: Nutrient
Claims, page 92, and Health Claims, page 93.)

FooDs AND IsSUES YOU MAY HAVE
WONDERED ABOUT

Farming methods are rapidly evolving. New foods and
novel ingredients are continuously being introduced into the
marketplace. Pesticides and fertilizers are used to increase
yields. Genetic engineering potentially can produce safer,
more nutritious, and cheaper forms of foods. Substitutes
(such as sugar, fat, and salt substitutes) enable some people
to eat foods that would otherwise endanger their health.
However, not everyone would agree that these changes are
an advance because many have been accompanied by uncer-
tainty and, in some instances, controversy. What about
additives? Organic foods? Irradiated foods? What does it

mean when a food is enriched or fortified? Read on.

What About Pesticides?

Pesticides and modern pest management practices have
helped to ensure that we have a reliable, affordable, varied,
nutritious, and safe food supply. Pesticides are chemicals
that kill or prevent the growth of weeds (herbicides), bac-
teria (disinfectants and antibiotics), molds and fungi (fungi-
cides), and harmful insects (insecticides). Some pesticides
occur naturally in soil, whereas others are found in com-
pounds isolated from particular plants. Many farmers try
to control pests in the most effective, least disruptive manner
by practicing what is known as integrated pest manage-
ment. This approach includes companion planting with
plants that contain natural pesticides, crop rotation, use
of sterile strains of insects or insect pheromones (to alter
reproduction patterns and thereby reduce the insect pop-
ulation), natural insect predators, pest-resistant plant strains,
mathematical forecasting techniques, and, when necessary,
chemical pesticides.

Should you worry about pesticide residues? The answer
is a qualified “no.” The upper limit of the amount of pesticide

residue permitted on both raw and processed foods has
been carefully established and is enforced by several gov-
ernment agencies. These upper limits are far less than the
levels of exposure that are considered harmful. However,
to reduce your exposure to pesticide residues further, you
can take the following steps:

* Carefully select the produce you buy (avoid cuts, holes,
or signs of decay).

* Thoroughly wash all produce with water (not soap)
to remove surface residues.

* Scrub carrots and potatoes and other root vegetables
thoroughly. Wash other fresh fruits and vegetables
with a brush. Resist the temptation to peel apples,
pears, cucumbers, potatoes, and other produce with
edible skin, because peeling removes a valuable source
of fiber.

* Remove the outer leaves (and any inner leaves that
appear to be damaged) from leafy vegetables such as
lettuce and cabbage.

* Eat a variety of foods rather than large amounts of a

single food.

What About Food Additives?

Contrary to what many of us think, food additives have
been used for centuries (and until the past 100 or so years,
without much regard for health considerations). Additives
play various roles in foods. Some additives act as preserv-
atives, preventing spoilage, loss of flavor, texture, or nutri-
tive value. These include antioxidants such as vitamin E,
BHA (butylated hydroxyanisole), BHT (butylated hydroxy-
toluene), citric acid, and sulfites; calcium propionate; sodi-
um nitrite (which prevents infection by the dangerous
bacteria that causes botulism); and other antimicrobials
(germ-fighting additives). Other additives are used as
emulsifiers to prevent foods from separating. Emulsifiers
include lecithin from soy, egg yolks, or milk and mono-
glycerides and diglycerides. The leavening agents sodium
bicarbonate (baking soda and powder) and yeast allow
baked goods to rise. Stabilizers and thickeners create and
maintain an even texture and flavor in foods such as ice
cream and pudding. Many foods are also fortified or
enriched with vitamins, minerals, or proteins or their com-
ponent amino acids (see page 25).

The government strictly regulates food additives. The
safety and effectiveness of each newly proposed additive
must be rigorously tested. Some 700 additives belong to
a group of substances referred to as GRAS substances



(Generally Recognized As Safe) because
extensive testing and use have shown no evi-
dence of adverse effects. Continued approval
requires that all additives, including GRAS
substances, must be reevaluated regularly with
the latest scientific methods. According to
law, additives and preservatives must be list-
ed on food labels. People who are sensitive
to certain additives such as sulfites or mono-
sodium glutamate should be sure to read
labels for additive information.

Organic Foods:

Are They Really Better?

If pesticides and food additives pose any
potential risk at all, would we be better off
eating only “organically grown” foods? What
is an organic food? Organic farming methods
are those that use only nonsynthetic products
(substances that are naturally found in the
environment).

Can you be sure that the organic products you buy are
really grown and produced organically? In 1998, Congress
enacted the Organic Foods Production Act, which regulates
production and processing standards for organic foods.
This act specifies that foods sold as “organically grown” or
“organically processed” must be certified by the U.S.
Department of Agriculture. However, organically pro-
duced foods may not be 100 percent organic. By law, they
must have at least 50 percent of their ingredients produced
naturally, and organically processed foods must contain at
least 95 percent organically produced ingredients.

Are these foods better? Not necessarily. Nutritionally,
organically grown foods may not be significantly different
from the same products grown with conventional farming
techniques. The nutrient content of a product is determined
by many factors, including the composition of the soil, the
genetic makeup of the plant, the degree of maturity at
harvest, and methods of handling after harvest. The taste
of organic products may or may not differ from that of
conventionally grown foods. Organic methods tend to be
more costly (in terms of both labor and materials),
production is lower, and consumer prices tend to be high-
er. In addition, organic methods are not always safer. Some
pesticides reduce the risk of exposure to certain harmful
organisms that represent a much greater potential risk than
does exposure to the pesticide. In most instances, personal
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preference rather then proven benefit determines whether

you choose to eat an organic food.

What About Irradiated Foods?

Until the 1800s, soaking in salt and natural fermentation
were the most commonly used methods for food preservation.
This changed with the introduction of canning in the 1800s.
Pasteurization began to be used in the late 1800s to kill harm-
ful bacteria, freezing in the early 1900s to extend the shelf
life of foods, and freeze drying in the 1960s to preserve foods.
Food is irradiated when it is passed through a beam of
radiant energy. Irradiated foods are not radioactive.
Irradiation does not diminish the importance of safe food
handling (see Chapter 5, Food Safety, page 148), nor does
it improve the quality of food. However, irra-
diation can extend the shelf life, reduce

food wastage, and reduce food prices. ‘

Most importantly, irradiation can ‘

Government regulations require irradiated food at the retail
level to be labeled "Treated with Radiation” or "Treated by

Irradiation” and to bear this international logo, the radura.

destroy bacteria that cause food-
borne illness. Food irradiation is
strictly controlled by the Food and
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NUTRIENT CLAIMS

TERM PER SERVING SI1ZE ON LABEL

Free Contains no, or only “physiologically or
inconsequential” amounts of, fat, satu-
rated fat, cholesterol, sodium, sugars,
and calories

Reduced At least 25 percent lower in the nutrient

Lite, light

Low

High

Good source

Healthy

Lean

Extra lean

than the standard product

At least 50 percent less fat

50 percent less sodium; one-third fewer
calories (must also contain less than
50 percent of calories from fat)

Low fat: 3 grams or less

Low cholesterol: 20 milligrams or less
Low saturated fat: 1 gram or less

Low sodium: 140 milligrams or less
Very low sodium: 35 milligrams or less
Low calorie: 40 calories or less

20 percent or more of the Daily Value
Fiber: 5 grams or more

Potassium: 700 milligrams or more
Vitamin A: 1,000 IU or more
Vitamin C: 12 milligrams or more
Folate: 80 micrograms or more

Iron: 3.6 milligrams or more

10 to 19 percent of the Daily Value

Fiber: 2.5 to less than 5 grams
Potassium: 350 to less than 700 milligrams
Vitamin A: 500 to less than 1,000 TU
Vitamin C: 6 to less than 12 milligrams
Folate: 40 to less than 80 micrograms
Iron: 1.8 to less than 3.6 milligrams

Food that is low in fat and saturated fat,
480 milligrams or less sodium, and at least
10 percent Daily Value for vitamin A,
vitamin C, calcium, iron, protein, or fiber

Less than 10 grams total fat, 4.5 grams
saturated fat, and 95 milligrams choles-
terol per 100 grams (about 3 ounces)

Less than 5 grams total fat, 2 grams satu-
rated fat, and 95 milligrams cholesterol
per 100 grams (about 3 ounces)

Drug Administration (FDA). All irradiated foods carry a
symbol and the phrase “Treated by Irradiation.” However,
when irradiated foods are used in a restaurant, they are not
required to be labeled.

What About Genetically Engineered Foods?
Modern genetic-engineering techniques are a refinement of
traditional plant-breeding methods. Genetic engineers
first select a desired plant trait. They then isolate and
modify the gene(s) responsible for the trait. Finally, they
attempt to introduce the altered gene into other plants.
In essence, genetic engineering accelerates the natural mix-
ing of genes that normally would occur among various
plant species.

Genetic engineering of plants has yielded several
benefits. Farmers can protect crops against weeds with
genetically engineered biodegradable herbicides that need
fewer applications. Genetic engineering also can extend the
time before spoilage begins, enabling growers to harvest
foods closer to peak freshness. Crops can be genetically
engineered to be drought- and temperature-resistant.
Genetic engineering can increase crop yields and enable
plants to tolerate a wider range of climates. Genetic engi-
neering also can increase the amount and quality of protein
in beans and in grains such as rice.

Although there are benefits associated with genetically
engineered foods, there also are lingering questions about
the long-term effects on the environment and the ability
of producers and the government to ensure the safety of
the process. Therefore, the debate continues regarding
how genetically engineered foods should be developed and
regulated.

What Do the Terms “Fortified” and
“Enriched” Mean?

Do you know the difference between the terms “fortified”
and “enriched”? Both words indicate that nutrients have
been added to the food. Fortified means that nutrients
were added that were not there originally. Enriched means
that nutrients lost during processing are replaced. Fortified
and enriched foods have helped eliminate many once-
common nutritional deficiency diseases.

Salt was the first commercial food item in the United
States to be fortified with additional nutrients. Since 1924,
potassium iodide has been added to table salt to help prevent
goiter (an enlarged thyroid that may result from iodine
deficiency).
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HEeALTH CLAIMS

The Food and Drug Administration (FDA) strictly regulates health claims. They must be supported by

scientific evidence to appear on food labels. The foods must also meet specific nutrient requirements.

Below are several examples of FDA-approved health claims.

DISEASE/NUTRIENT OR FOOD

ExaMPLE OF A HEALTH CLAIM

Osteoporosis/calcium

Cancer/fat

Cancer/fiber-containing foods

Cancer/fruits and vegetables

Heart disease/fiber-containing foods

Heart disease/saturated fat and cholesterol

Hypertension/sodium

Birth defects/folic acid

Vitamin D was first added to milk in 1933. Rickets, a

Regular exercise and a healthy diet with enough calcium help teens and
young adult white and Asian women maintain good bone health and may
reduce their high risk of osteoporosis later in life.

Development of cancer depends on many factors. A diet low in total fat

may reduce the risk of some cancers.

Low-fat diets rich in fiber-containing grain products, fruits, and vegetables
may reduce the risk of some types of cancer, a disease associated with
many factors.

Low-fat diets rich in fruits and vegetables (foods that are low in fat and
may contain dietary fiber, vitamin A, or vitamin C) may reduce the risk
of some types of cancer, a disease associated with many factors. Broccoli
is high in vitamins A and C, and it is a good source of dietary fiber.

Diets low in saturated fat and cholesterol and rich in fruits, vegetables,
and grain products which contain some types of dietary fiber, particularly
soluble fiber, may reduce the risk of heart disease, a disease associated
with many factors.

While many factors affect heart disease, diets low in saturated fat and
cholesterol may reduce the risk of this disease.

Diets low in sodium may reduce the risk of high blood pressure, a disease
associated with many factors.

Healthful diets with adequate folate may reduce a woman’s risk of having
a child with a brain or spinal cord defect.

Most breakfast cereals are fortified to provide about 25

deforming bone disease, can result from too little vitamin
D. Rickets was very common during the early part of the
century when working children were deprived of nutri-
tious diets and sunlight.

Flour, and products made with flour, were first fortified
with vitamins and iron in 1940 at the start of World War
II. The goal was to build strong, healthy armies by feeding
troops well-fortified diets.

percent of most daily nutrients. Many of these vitamins
may dissolve into the milk that you pour over the cereal, so
it is important to drink the milk at the bottom of the bowl.
(Plus, milk itself provides its own nutrients.)

Most recently, folic acid has joined the list of fortifiers
added to grain-based (bread, cereal, pasta, rice) foods to
help meet nutrient needs and to reduce the incidence of
birth defects and possibly the risk of heart disease.
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TwO WEEKS OF MENUS

he following pages contain 14 days’ worth of nutritionally balanced menus. The menus emphasize whole grains,
fresh fruits, and vegetables. They are low in fat, saturated fat, and cholesterol, moderate in sodium, and high

in taste. In addition, they are a great source of health-enhancing phytonutrients.

The actual guidelines for the menus are listed below.

The serving sizes are based on the Food Guide Pyramid (see
Chapter 1, page 11). For each day, the breakdown of servings
from the Food Guide Pyramid is provided.

Accompanying each menu, there is one recipe. Use these
menus as a guide to begin to eat a more nutritiously balanced
diet. As needed, make adjustments to suit your needs. If you
need additional (or fewer) calories, simply add or take away
aserving. If you need to add servings, we suggest adding
a whole grain, piece of fresh fruit, or more vegetables.

These menus take the information that has been
discussed throughout the book and help you put it on
the table. Bon appetit.

MENU GUIDELINES

Calories 1,800-2,000
Fat (less than 30% of calories) Less than 60 grams
Saturated fat (less than 8% of calories) Less than 16 grams
Cholesterol Less than 300 milligrams
Dietary fiber 20-35 grams
Sodium Less than 2,400 milligrams
Foop Grouprs TARGETED NUMBER OF SERVINGS/DAY
Sweets Sparingly
Fats, oils (emphasis on monounsaturated) About 3
Meat, poultry, fish, legumes, nuts, seeds

(emphasis on poultry, fish, legumes, nuts, and seeds) 2 servings
Dairy (emphasis on low fat) About 3+
Vegetables (emphasis on fresh) About 4
Fruits (emphasis on fresh) About 4
Grains (emphasis on whole) About 8

Note: A chef and a registered dietitian planned the menus and recipes. The dietitian analyzed the recipes and menus for
their nutrient contents.
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DAY 1

Nutritional Analysis for Entire Day

Actual Goal
Calories 2,000 1,800-2,000
Fat (g) 58 Less than 60

Saturated fat (g) 13 Less than 16

Cholesterol (mg) 80 Less than 300

Fiber (g) 24 20-35

Sodium (mg) 1,800 Less than 2,400

Food Servings

BREAKFAST

2 whole-wheat pancakes—top with 1/2 cup unsweetened applesauce
1 cup nonfat fruit-flavored yogurt
Coffee—regular or decaffeinated

NOON

Southwest Caesar Salad (see recipe below)
6 wheat crackers

1 fresh orange

1 cup skim milk

EVENING

Broccoli and walnut stir fry (1 tsp sesame oil, 1 cup broccoli florets,
1/2 cup chopped red or yellow pepper, 1/2 tsp soy sauce, 3 ounces tofu,
1/3 cup chopped walnuts)

1 cup cooked brown rice

1 whole-grain roll

1 Tblsp honey

Herbal tea

SNACK (ANYTIME)

1 1/2 ounces low-fat cheddar cheese
2 crisp rye wafers
6 ounces pineapple juice

DAY 1 RECIPE

Actual
Sweets 1
Fats 1
Legumes/nuts 3
Meat, poultry, fish 3 ounces
Milk 3
Vegetables 5
Fruit 3
Grains 7

/

Per serving

in this recipe

Calories 220
Fat (g) 3
Saturated fat (g) 1
Cholesterol (mg) 25
Fiber (g) 2
Sodium (mg) 230

Southwest Caesar Salad
Serves 4

8 cups romaine lettuce

1/2 cup fat-free croutons

2 cups cubed cooked chicken breast

1 can (14 to 16 ounces) low-sodium kidney, black, or pinto beans, drained
1 can (8 ounces) low-sodium whole-kernel corn, drained

1 medium tomato, cut into wedges

1 medium red, yellow, or green bell pepper, thinly sliced

1/2 medium onion, thinly sliced

1/4 cup fat-free Caesar dressing

2 Tblsp Parmesan cheese, grated

Combine romaine lettuce and croutons with chicken, beans, corn, tomato, bell pepper,
and onion in a large serving bowl. Pour dressing over salad; toss to coat evenly. Top
with Parmesan cheese.
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BREAKFAST
Herbed scrambled eggs (1 egg, 2 egg whites, 2 tsp chopped chives or 1/4 tsp dill)

2 slices whole-wheat toast

1 tsp soft margarine

1/2 grapefruit

1 cup skim milk
Coffee—regular or decaffeinated

NOON

Tuna salad on whole-wheat bread (3 ounces flaked tuna,* fat-free mayonnaise,
lettuce, cucumber, tomato slices, and a few sliced olives as toppings)

1 cup tossed spring greens

2 Tblsp fat-free herbed salad dressing

1 kiwi fruit

1 cup skim milk
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DAY 2

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,850 1,800-2,000
Fat (g) 40 Less than 60

Saturated fat (g) 7 Less than 16
Cholesterol (mg) 270 Less than 300
Fiber (g) 29 20-35
2,375 Less than 2,400

Sodium (mg)

EVENING ,
2 Tacos With Sautéed Vegetables and Smoky Salsa (see recipe below) Food Servings
1 cup Spanish rice Actual
1 cup tossed green salad
2 Tblsp fat-free red wine vinaigrette dressing SR 0
1/4 cantaloupe Fats 4
Herbal tea Legumes/nuts 1
Meat, poultry, fish 5 ounces
SNACK (ANYTIME) Milk 3
1 cup low-fat vanilla yogurt Vegetables 5
1 sliced banana Fruit 4
Grains 9
*Reduced sodium and water-packed variety recommended.
4 )
DAY 2 RECIPE
Soft Tacos With Sautéed Vegetables and Smoky Salsa
Serves 4
1 Tblsp olive oil Kernels from 2 ears of corn (1 cup)
1 medium red onion, chopped 1/2 cup fresh cilantro, chopped
1 cup yellow summer squash, sliced 1 cup canned pinto or black beans, rinsed
1 cup green zucchini, sliced and drained
3 large garlic cloves, finely chopped 8 corn tortillas (7-inch diameter) )
4 medium tomatoes, seeded and chopped  1/2 cup smoky-flavored salsa Per serving
1 jalapeno pepper, seeded and chopped in this recipe
Heat oil in large skillet; add onion and cook until tender. Add squash and zucchini, stir, Calories 350
and continue cooking about 5 minutes. Add garlic, half the tomatoes, and all of the Fat (g) 8
jalapeno pepper. Reduce heat to medium-low and cook until vegetables are tender. Saturated fat (g) 1
Add corn kernels; stir and cook until kernels are tender crisp. Add cilantro, remaining Cholesterol (mg) 10
tomatoes, and beans. Stir together and remove from heat. “Warm” the tortillas in a Fiber (g) 8
hot, dry skillet. Fill each tortilla with the vegetable mixture. Top with salsa and serve. Sodium (mg) 450

/
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DAY 3

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,810 1,800-2,000
Fat (g) 40 Less than 60

Saturated fat (g) 10 Less than 16
Cholesterol (mg) 120 Less than 300
Fiber (g) 26 20-35
Sodium (mg) 2,225 Less than 2,400

Food Servings

BREAKFAST

1 spiced muffin

2 Tblsp fruit spread
1 banana

1 cup skim milk

NOON

Hamburger on bun (3 ounces extra-lean ground beef, tomato slices,
shredded lettuce, whole-grain bun)

1 ounce (individual bag) pretzels

2 cups tossed salad (lettuce, cucumbers, mushrooms, bell peppers)

2 Tblsp fat-free French dressing

15 grapes

Sparkling water

e EVENING
o Chicken and Couscous Vegetable Salad (see recipe below) on baby greens
Sweets 2 .
1 whole-grain roll
Fats 2 1 Tblsp honey
Legumes/nuts 1 Moro orange (blood orange)
Meat, poultry, fish 5 ounces 1 cup skim milk
Milk 3
Vegetables 4 SNACK (ANYTIME)
Fruit 4 4 crispy rye wafers
Grains 8 1 1/2 ounces reduced-fat Swiss cheese
DAY 3 RECIPE

Chicken and Couscous Vegetable Salad

Serves 6

1 1/2 cups low-sodium chicken broth 1 1/2 cups chopped green or yellow

1 cup uncooked couscous (pearl type) bell pepper

1 1/2 cups cooked chicken or turkey, 1 medium tomato, chopped

. chopped 1/2 cup celery, diced

.Per s?rv lng 1/2 pound asparagus, cut into 2-inch 1/2 cup fat-free Italian dressing
in this recipe pieces, cooked and drained 2 Tblsp sliced almonds, toasted
Calories 237

Pour broth into saucepan; bring to a boil. Stir in couscous. Remove from heat; cover,
Fat (g) 6 . . °

and let stand 5 minutes. Stir with fork.
Saturated fat (g) 1
Cholesterol (mg) 29 Stir together couscous, chicken, asparagus, bell pepper, tomato, and celery in a bowl.
Fiber (g) 6 Add dressing. Stir evenly to coat. Serve at room temperature or chilled. Just before
Sodium (mg) 340 serving, sprinkle with toasted almonds.

~
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BREAKFAST

1 English muffin

2 Tblsp fat-free cream cheese

1 cup fresh strawberries
Coffee—regular or decaffeinated

NOON

Greek salad (2 cups mixed greens, cucumber slices, cherry tomatoes,
onion slices, 1 1/2 ounces feta cheese, 5 ripe olives, 1/4 cup dates,
lemon juice, 1 tsp olive oil, vinegar, oregano, to taste)

2 bread sticks

1 fresh pear

1 cup skim milk

EVENING

Quick Pork With Pineapple-Orange-Basil Sauce (see recipe below)
1 cup cooked brown rice with chopped apples

1 cup steamed baby carrots

1 whole-grain roll

1 Tblsp fruit spread

Herbal tea

SNACK (ANYTIME)

1 cup frozen low-fat yogurt
1/2 cup berries
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DAY 4

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,900 1,800-2,000
Fat (g) 36 Less than 60

Saturated fat (g) 14 Less than 16
Cholesterol (mg) 146 Less than 300
Fiber (g) 30 20-35
2,200 Less than 2,400

Sodium (mg)

Food Servings

-

DAY 4 RECIPE

Quick Pork With Pineapple-Orange-Basil Sauce

Serves 4

1 pound pork tenderloin, cut into 1/4-inch
slices (may also substitute turkey breast)

1 tsp vegetable oil

1 cup pineapple juice

2 garlic cloves, finely chopped

2 tsp cornstarch

1 1/2 tsp dried basil leaves, crushed
1 tsp grated orange peel

2 oranges, sliced into rounds

1 green onion, chopped

In large skillet, cook and stir pork over medium-high heat in hot oil 3 to 5 minutes

or until pork is no longer pink. Remove pork, drain.

Stir together juice, garlic, cornstarch, basil, and orange peel in skillet until blended.

Bring to a boil; cook 2 minutes or until sauce is slightly thickened. Return pork to
skillet; cook 1 minute or until heated through.

Arrange pork slices along with orange slices on dinner plates; sprinkle with green

onion. Top with sauce. Serve immediately.

Actual
Sweets 1
Fats 2
Legumes/nuts 0
Meat, poultry, fish 4 ounces
Milk 3
Vegetables 5
Fruit 6
Grains 7
\

Per serving

in this recipe

Calories 230

Fat (g) 5

Saturated fat (g) 2

Cholesterol (mg) 80

Fiber (g) Trace

Sodium (mg) 60
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DAY O

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,900 1,800-2,000
Fat (g) 45 Less than 60

Saturated fat (g) 6 Less than 16
Cholesterol (mg) 70 Less than 300
Fiber (g) 20 20-35
1,350 Less than 2,400

Sodium (mg)

Food Servings

BREAKFAST
1 cup old-fashioned oatmeal—topped with 1 Tblsp brown sugar

1 slice whole-wheat toast

1 tsp soft margarine

1 banana

1 cup skim milk
Coffee—regular or decaffeinated

NOON

Southwestern Turkey Pocket Fajita (see recipe below)

1/2 cup fresh vegetables (baby carrots, celery sticks, broccoli florets)
1 peach

1 cup frozen low-fat yogurt

Sparkling water

EVENING

1/4 12-inch pizza (whole-wheat crust, chunky tomato sauce,
sliced bell pepper, onion, mushrooms, zucchini, 6 ounces mozzarella cheese,
thyme and basil, to taste)

1 cup tossed greens

2 Tblsp fat-free Italian salad dressing

1 cup mixed fresh fruit

Iced tea

SNACK (ANYTIME)

1 ounce (individual bag) pretzels
6 ounces orange juice

\
DAY 5 RECIPE

Actual

Sweets 1
Fats 2
Legumes/nuts 0
Meat, poultry, fish 3 ounces
Milk 3+
Vegetables 5
Fruit 5
Grains 7

/

Serves 4

Per serving

Southwestern Turkey Pocket Fajita

1 cup nonfat plain yogurt

1 tsp grated lime peel

1 can (20 ounces) pineapple tidbits or chunks

12 ounces turkey breast, cut into 1-inch
cubes (may substitute pork tenderloin)

1 Tblsp lime juice

Stir together yogurt and lime peel in a small bowl; set aside.

1 tsp cumin

1/2 cup onion, thinly sliced

1 medium green or red bell pepper, cut
into 2-inch strips

4 (6-inch) whole-wheat pita breads, cut
in half crosswise to make pockets

in this recipe

Calories 395
Fat (g) 5
Saturated fat (g) 1
Cholesterol (mg) 60
Fiber (g) 2
Sodium (mg) 432

Drain pineapple; reserve 2 Tblsp juice.

Combine reserved juice, turkey, lime juice, and cumin in non-metallic dish. Cover and
marinate 15 minutes in the refrigerator.

In a non-stick skillet, combine the turkey mixture and onion and cook over medium-
high heat, stirring undil turkey is slightly browned. Add bell pepper and pineapple;
cook and stir 2 to 3 more minutes or until the vegetables are tender crisp and the
turkey is no longer pink.
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BREAKFAST

1 whole-wheat bagel

2 Tblsp peanut butter

1 nectarine

1 cup low-fat yogurt
Coffee—regular or decaffeinated

NOON
Roasted vegetables on herbed focaccia bread (1 cup total of red pepper,

eggplant, and zucchini topped with 1 1/2 ounces of part-skim
mozzarella cheese)
12 baked tortilla chips

1 apple
1 cup skim milk

EVENING

4-ounce grilled steak topped with 1 cup sautéed mushrooms
1 medium baked potato topped with 1 Tblsp fat-free sour cream
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DAY 6

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,940 1,800-2,000
Fat (g) 45 Less than 60

Saturated fat (g) 14 Less than 16
Cholesterol (mg) 133 Less than 300
Fiber (g) 30 20-35
Sodium (mg) 1,425 Less than 2,400

Food Servings

and snipped chives Actual
1 cup steamed Brussels sprouts Sweets 1
1 whole-grain dinner roll Fats 2
1 tsp soft margarine Legumes/nuts 1
Poached Pears in Red Wine (see recipe below) Meat, poultry, fish 4 ounces
Herbal tea Milk 3
Vegetables 5
SNACK (ANYTIME) Fruit 4
2 cups popcorn Grains 7
6 ounces cranberry juice
4 )
DAY 6 RECIPE
Poached Pears in Red Wine
Serves 4
4 whole pears 1/2 cup sugar
1 fresh lemon 1/2 stick cinnamon (1 tsp ground)
1/2 bottle red wine Pinch of nutmeg
Deel pears, leaving stem. Remove core from the bottom. Lightly rub pears with cut Per serving
lemon to prevent browning,. in this recipe
In.a heavy saucepan, combine wine, sugar, cinnzllmon,. and nutmeg. Add pears :and Calories 255
bring to a boil. Turn pears frequently to coat with mixture. Reduce heat and simmer Far () 0
for about 30 minutes or until pears are tender but still firm (a butter knife should go &
in casily). Saturated fat (g) 0
Cholesterol (mg) 0
Remove from pan and chill in the sauce until serving. Serve on decorative plates and Fiber (g) 4
top with sauce. Sodium (mg) 5
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DAY /

Nutritional Analysis for Entire Day

BREAKFAST

1 cup bran cereal—top with 1/2 cup dried mixed fruit
1 cup skim milk

Coffee—regular or decaffeinated

Actual Goal
Calories 2,000 1,800-2,000 NOON %
1 cup split-pea soup
Fat (g) Less than 60

Sub sandwich (6-inch Italian bread, 2 tsp mustard, chopped lettuce,

Saturated fat (g)

Less than 16

Cholesterol (mg)

Less than 300 Swiss cheese)

Fiber (g)

20-35 4 soda crackers

Sodium (mg)

Food Servings

2,220 Less than 2,400 1 apple

Sparkling water

EVENING
Grilled Chicken With Tomato and Corn Salsa (see recipe below)

1 cup Spanish rice

sliced tomato, onion, bell peppers, 2 ounces lean ham, 1 1/2 ounces

Actual
S c:)u 1 cup steamed broccoli with lemon zest
weets 1/2 cup sliced mango
Fats 2 Herbal tea
Legumes/nuts 1
Meat, poultry, fish 5 ounces SNACK (ANYTIME)
Milk 2 1 cup raw vegetables (baby carrots, celery sticks, cauliflower florets)
Vegetables 5 2 Tblsp fat-free ranch dressing (for dip)
Fruit 4
Grains 9 *Homemade or reduced sodium variety is recommended.
DAY 7 RECIPE
Grilled Chicken With Tomato and Corn Salsa
Serves 4
4 boneless, skinless chicken breasts
1 wsp oil
Kernels from 2 cobs of cooked corn (about 1 cup)
2 tomatoes, peeled, seeded, and chopped
Per serving 1 shallot, chopped
in this recipe 1/2 cup balsamic vinegar
. 2 Tblsp olive oil
Calories 340 4 basil leaves, chopped
Fat (g) 15
Saturated fat (g) 3 Brush the chicken breasts with oil. Grill until no longer pink in center.
Cholesterol (mg) 83
Fiber (g) 2 In the meantime, combine all of the salsa ingredients. Spoon over the grilled chicken
Sodium (mg) 86 and serve immediately.

~

J
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BREAKFAST

1 cup mixed fresh fruits (melon, berries, banana, pear, cherries)
—top with 1 cup low-fat yogurt and 1/3 cup toasted almonds
2 slices whole-wheat toast

1 Tblsp honey
Herbal tea

NOON

1 cup vegetable soup*

6 wheat crackers

Tarragon chicken sandwich on whole-wheat bread (2 slices whole-wheat bread,
1 Tblsp fat-free mayonnaise, lettuce leaf, sliced tomato, alfalfa sprouts,
2 ounces shaved chicken, tarragon, to taste)

1 apple

1 cup skim milk

EVENING

Grilled Ahi Tuna With Mango-Pineapple Chutney (see recipe below)
1/2 cup small steamed red potatoes in skin

1 cup tossed greens

2 Tblsp fat-free cucumber salad dressing

1 whole-wheat roll

1 Tblsp honey

1 cup sparkling water

SNACK (ANYTIME)

2 graham crackers
1 cup skim milk

*Homemade or reduced-sodium variety is recommended.
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DAY &

Nutritional Analysis for Entire Day

Actual Goal
Calories 2,000 1,800-2,000
Fat (g) 60 Less than 60
Saturated fat (g) 9 Less than 16
Cholesterol (mg) 100 Less than 300
Fiber (g) 28 20-35
2,300 Less than 2,400

Sodium (mg)

Food Servings

-

DAY 8 RECIPE

Grilled Ahi Tuna With Mango-Pineapple Chutney

Serves 4

4 tsp olive or vegetable oil
1 small bunch fresh cilantro,

washed and chopped

2 ounces fresh ginger, peeled, cored,
and mashed
1 jalapeno pepper, seeded and diced
1 red onion, finely chopped
each, 1 1/2 inches thick
Cracked pepper, to taste

1/4 cup packed brown sugar

1/4 cup rice wine vinegar

1 cup fresh pineapple, peeled, cored,
and finely chopped

Season with cracked pepper to taste.

1 mango, peeled and chopped

1/4 tsp salt (use sea salt for different flavor)
4 pieces ahi tuna fillets, about 4 ounces

Chutney: Measure and prepare all ingredients before assembly. In a large sauté pan, over
medium heat add 2 tsp of the oil with ginger, jalapeno pepper, and onion. Cook until
onions become transparent. Add brown sugar. When sugar is dissolved, add rice wine
vinegar, pineapple, and mango. Simmer for about 5 minutes. Turn off heat. When mix-
ture is cool, add the cilantro and season with salt. Cover and refrigerate until serving time.

Tuna: Brush tuna with 2 tsp oil and grill approximately 4 to 5 minutes on each side.

Actual
Sweets 2
Fats 2
Legumes/nuts 1
Meat, poultry, fish 5 ounces
Milk 3
Vegetables 4
Fruit 5
Grains 7
I
Per serving
in this recipe
Calories 325
Fat (g) 10
Saturated fat (g) 2
Cholesterol (mg) 43
Fiber (g) 2
Sodium (mg) 310
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DAY 9

Nutritional Analysis for Entire Day

BREAKFAST

French toast (2 slices whole-wheat bread, 2 egg whites, 1/4 cup skim milk,

Actual Goal 1/4 tsp vanilla)—top with 1/4 tsp sugar and 1/4 tsp cinnamon
Calories 1,900  1,800-2,000 1/2 grapefruit
Fat (g) Less than 60 1 cup skim milk

Saturated fat (g)

Less than 16

Coffee—regular or decaffeinated

Cholesterol (mg)

Less than 300

Fiber (g)

20-35 NOON

Sodium (mg)

Food Servings

1,200 Less than 2,400

Spinach salad (2 cups fresh spinach, a sliced pear, 2 Tblsp red wine vinaigrette,
4 Tblsp sunflower seeds)

12 wheat crackers

1 cup skim milk

el EVENING
ctu Turkish Chicken With Spiced Dates (see recipe below)
Sweets 1 1 ked
cup cooked couscous
Fats 1 1 cup sautéed root vegetables (such as carrots, beets, potatoes, onions)
Legumes/nuts 1 Herbal tea
Meat, poultry, fish 4 ounces
Milk 3 SNACK (ANYTIME)
Vegetables 4 1/2 cup frozen yogurt—top with 1/2 cup pineapple
Fruit 5 4 gingersnaps
Grains 7
DAY 9 RECIPE

Turkish Chicken With Spiced Dates

Serves 4

4 boneless, skinless chicken breasts 1 box (8 ounces) chopped dates or pitted

(may also substitute 1 pound dates that have been chopped
turkey breast slices) 2 Tblsp apricot or peach fruit spread

Vegetable cooking spray 1/2 tsp ground cinnamon

1 cup low-sodium chicken broth Parsley sprigs

1/2 cup onion, chopped 4 fresh apricots, cut into wedges
Per serving

in this recipe

Calories 330
Fat (g) 4
Saturated fat (g) 1
Cholesterol (mg) 82
Fiber (g) 5
Sodium (mg) 90

Coat a large skillet with non-stick cooking spray. Cook chicken over medium heat
about 5 minutes on each side or until chicken is no longer pink in the center. Remove
chicken from skillet; cover and keep warm.

To the skillet, add broth, onion, and dates; bring to bolil, stirring occasionally. Reduce
heat to low; cook until liquid is reduced by half (about 8 minutes).

Stir apricot spread and cinnamon into sauce until blended; spoon over chicken.
Garnish with parsley and apricots. Serve immediately.




(32)
—
—
=
S
S
L
~
N
3
-~
oW
AUl
s
X
)
O




114 PartI: A Guide to Healthy 1 5




BREAKFAST
1 cup wheat flakes—top with 1 peach, sliced

2 slices whole-wheat toast

2 Tblsp honey

1 cup skim milk
Coffee—regular or decaffeinated

NOON

Chicken, fresh pineapple, and black bean salad on spring greens (3 ounces
grilled chicken, 1/2 cup pineapple, 1/2 cup black beans, 2 cups greens)

1 ounce (1 individual bag) baked tortilla chips (about 12)

1 cup skim milk

EVENING

1 bowl (2 cups) minestrone soup*

Bruschetta Pomodoro (see recipe below) on 2 slices of Italian or French bread
1/2 cup fresh vegetables (baby carrots, broccoli florets, celery)

2 Tblsp ranch dressing—for dip

1 apple

Herbal tea

SNACK (ANYTIME)

1 cup frozen yogurt
1/2 cup mixed berries

*Homemade or reduced-sodium variety is recommended. See recipe on page

140, Chapter 5.
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DAY 10

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,850 1,800-2,000
Fat (g) 23 Less than 60

Saturated fat (g) 5 Less than 16
Cholesterol (mg) 75 Less than 300
Fiber (g) 30 20-35
2,350 Less than 2,400

Sodium (mg)

-

DAY 10 RECIPE

Bruschetta Pomodoro
Makes about 4 cups

7 to 9 Roma tomatoes, peeled, seeded, diced
3 to 4 garlic cloves, finely chopped

1/2 cup fresh basil, chopped

3 Tblsp virgin olive oil

1/4 tsp salt (use sea salt for different flavor)
Fresh cracked pepper, to taste

Combine all ingredients. Cover and refrigerate. Serve about 2 tablespoons over a slice

of Italian or French bread.

Note: This also may be used as a topping over penne pasta.

Food Servings
Actual
Sweets 2
Fats 1
Legumes/nuts 2
Meat, poultry, fish 3 ounces
Milk 3
Vegetables 4
Fruit 4
Grains 7
I

Per serving (2 Tblsp)

in this recipe

Calories 20

Fat (g) 1

Saturated fat (g) trace

Cholesterol (mg) 0

Fiber (g) trace

Sodium (mg) 65
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DAY 11

Nutritional Analysis for Entire Day BREAKFAST

Banana Raspberry Smoothie (see recipe below)

Actual Goal 2 slices cinnamon toast (toasted whole-wheat bread, 1 tsp soft margarine,
Calories 1,950  1,800-2,000 1/2 tsp sugar, 1/2 tsp cinnamon)
Fac (g) 44 Less than 60 Coffee—regular or decaffeinated
Saturated fat (g) 8 Less than 16
Cholesterol (mg) 95 Less than 300 NOON
Fiber (g) 28 20-35 Lemon pepper chicken on rye sandwich (2 slices rye bread, 1 Tblsp fat-free
Sodium (mg) 2,120 Less than 2,400 mayonnaise, shredded lettuce, 3 ounce roasted chicken breast seasoned
with lemon pepper)

1 ounce (individual bag) baked potato chips

2 plums
Food Servings 1 cup skim milk

Actual EVENING

gEES ] Pasta verde (2 cups cooked linguine, 2 tsp olive oil, 2 cups steamed green
Fats 3 vegetables—asparagus tips, scallions, snow peas, broccoli florets).
Legumes/nuts 0 Top with 1 Tblsp Parmesan cheese
Meat, poultry, fish 3 ounces 1 cup romaine lettuce
Milk 4 2 Tblsp fat-free red wine vinaigrette
Vegetables 5 1 cup (about 10) fresh cherries
Fruit 5 Herbal tea
Grains 8

SNACK (ANYTIME)

11/2 ounces low-fat cheddar cheese

6 wheat crackers

4 )
DAY 11 RECIPE
Banana Raspberry Smoothie

Per serving Serves 2

in this recipe

Calories 230
Fat (g) 1
Saturated fat (g) 0
Cholesterol (mg) 0
Fiber (g) 5
Sodium (mg) 55

1 1/2 cups pineapple juice

1 cup low-fat vanilla yogurt or frozen low-fat yogurt
1 cup raspberries

2 ripe medium bananas, peeled and cut into chunks

Combine juice, yogurt, raspberries, and bananas in blender. Cover; blend until
smooth. Pour into glasses and serve.
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BREAKFAST

2 slices banana bread
1 tsp soft margarine
1/4 cantaloupe

1 cup skim milk

NOON

Bagel sandwich (1 whole-wheat bagel, 2 Tblsp fat-free cream cheese,
sun-dried tomatoes, cucumbers)

1/2 cup raw vegetables (broccoli florets, celery sticks, green pepper strips)

2 Tblsp fat-free ranch dressing (for dip)

1 apple

1 cup skim milk
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DAY 12

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,800 1,800-2,000
Fat (g) 24 Less than 60

Saturated fat (g) 7 Less than 16
Cholesterol (mg) 100 Less than 300
Fiber (g) 20 20-35
Sodium (mg) 2,000 Less than 2,400

Food Servings

EVENING Actual
Grilled Beef Kabobs (see recipe below) Sweets 0
1 cup quinoa with carrots and herbs Fats 3
1/2 cup steamed spinach with lemon and garlic Legumes/nuts 0
2 slices grilled pineapple Meat, poultry, fish 3 ounces
Herbal tea Milk 3
Vegetables 6
SNACK (ANYTIME) Fruit 4
1 1/2 ounces cheddar cheese Grains 7
4 crispy rye wafers
6 ounces cranberry juice
4 I
DAY 12 RECIPE
Grilled Beef Kabobs
Serves 4
12 ounces top sirloin beef steak
6 Tblsp fat-free Italian dressing Per serving
8 cherry tomatoes in this recipe
2 green bell peppers, cored and seeded and cut into 1-inch chunks
1 onion, cut into 1-inch chunks Calories 195
Fat (g) 5
Cut meat into 1-inch cubes. Place meat in non-metallic dish, and pour half of the dressing Saturated fat (g) 2
over to coat. Cover; refrigerate for 20 minutes. Turn to coat evenly. Discard marinade. Cholesterol (mg) 60
Thread skewers alternately with meat, cherry tomatoes, green pepper, and onions. Grill, Fiber (g) 2
basting with remaining fat-free dressing. Serve immediately when cooked. Sodium (mg) 280
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DAY 13

Nutritional Analysis for Entire Day

BREAKFAST

1 cup low-fat cottage cheese—top with 1 cup sliced peaches
2 slices toasted oatmeal bread

1 tsp soft margarine

Coffee—regular or decaffeinated

Actual Goal
Calories 1,800-2,000 NOON
Far (g) Less than 60 Rustic Wrap (see recipe below)

Saturated fat (g)

Less than 16

1 cup grapes

Cholesterol (mg)

Less than 300

1 kiwi fruit

Fiber (g)

20-35

6 ounces pineapple juice

Sodium (mg)

Food Servings

2,250 Less than 2,400

EVENING

Pasta with marinara sauce (1 cup linguine, 1 cup marinara sauce*)
—top with 1 Tblsp Parmesan cheese

1 cup romaine lettuce

2 Tblsp fat-free Caesar dressing

bl 1 sourdough roll—to soak up sauce
Sweets 1 1 cup berries
Fats 3 Herbal tea
Legumes/nuts 1
Meat, poultry, fish 3 ounces SNACK (ANYTIME)
Milk 3 4 cups popcorn
Vegetables 4 1 cup skim milk
Fruit 5
Grains 9 *Reduced-sodium variety is recommended. See recipe on page 143, Chapter 5.
DAY 13 RECIPE
Rustic Wrap
Serves 4
2 cups mushrooms, sliced
1/2 cup chopped green onions
1 Tblsp orange juice
. 2 cups cooked wild rice
Per serving 12 ounces smoked turkey, shredded or chopped

in this recipe

Calories 445
Fat (g) 8
Saturated fat (g) 1
Cholesterol (mg) 60
Fiber (g) 6
Sodium (mg) 140

1/2 cup cranberry relish
4 medium-sized tortillas (7-inch diameter)

1/2 cup chopped pecans

In a non-stick skillet, sauté mushrooms and onion over medium heat in 1 Tblsp orange
juice. Add cooked wild rice and smoked turkey to warm through. Remove from heat.
Spread tortillas with cranberry relish. Top each tortilla with equal amounts of turkey-
rice mixture. Top with chopped pecans. Roll up and serve.

J
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BREAKFAST

Breakfast parfait (put in layers: 1/4 cup wheat flakes, 1/4 cup low-fat yogurt,
1/4 cup raisins, 1/4 cup low-fat yogurt, 1/4 cup uncooked rolled oats,
1/4 cup low-fat yogurt, 1/4 cup dried apricots, 1/4 cup low-fat yogurt,
sprinkle with nutmeg)

Coffee—regular or decaffeinated

NOON

Mediterranean Pasta Salad (see recipe below) on romaine lettuce leaves
1 crusty seven-grain roll

1 tsp soft margarine

1 cup lemon sherbet (top with 1 cup raspberries)

6 ounces apple juice

EVENING

3 ounces grilled salmon with lemon and dill

1 cup braised baby vegetables (baby carrots, pattypan squash, red potatoes)
1 whole-grain roll

1 tsp soft margarine

1 cup skim milk

SNACK (ANYTIME)
1 cup skim milk

2 medium chocolate chip cookies
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DAY 14

Nutritional Analysis for Entire Day

Actual Goal
Calories 1,990 1,800-2,000
Fat (g) 40 Less than 60

Saturated fat (g) 7 Less than 16
Cholesterol (mg) 65 Less than 300
Fiber (g) 26 20-35
2,225 Less than 2,400

Sodium (mg)

Food Servings

Actual
Sweets 1
Fats 2
Legumes/nuts 0

Meat, poultry, fish 5 ounces
Milk 3
Vegetables 4
Fruit 6

7

Grains

-

DAY 14 RECIPE

Mediterranean Pasta Salad
Serves 4

1 package (8 ounces) refrigerated or frozen cheese tortellini

3 cups broccoli cut into florets (may substitute cauliflower or use both)
1 can (8 ounces) pineapple chunks

2 Tblsp balsamic or red wine vinegar

1 Tblsp olive oil

1/4 pound fresh link turkey sausage, cooked, drained, sliced

Per serving
in this recipe

1 medium red, yellow, or green bell pepper, cored, seeded, and cut into 1-inch pieces

Prepare tortellini as package directs. Add broccoli during last 2 minutes of cooking.
Drain pineapple, reserve 1/4 cup juice. Combine reserved juice, vinegar, and oil in
large serving bowl. Drain tortellini and broccoli. Add tortellini, broccoli, sausage,
bell pepper, and pineapple to serving bowl. Toss well to coat evenly. Serve at room
temperature or chilled.

Calories

276

Fat (g)

Saturated fat (g)

Cholesterol (mg)

28

Fiber (g)

Sodium (mg)

435
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PREPARING
HEALTHFUL MEALS

uch has been learned about how to prepare healthful

foods that are enjoyable, convenient to make, and
economical. Many of the leading chefs of Europe and the
United States have abandoned cooking styles that once
depended on fats and oils and are now using healthier
cooking methods. This “new” cuisine uses the cook's culinary
skill to create delicious meals that bring fruits, vegetables, and
grains to center stage.

Simple yet innovative techniques can be used to modify
favorite recipes to maximize the nutritious value of the
meal without jeopardizing its taste. When you modify an
existing recipe, it is generally best to start slowly, making one
change at a time. Persistence, willingness to experiment, and
a few tried-and-true hints can help you prepare healthful
and flavorful meals.

CHANGE Is GooD

Recently, fat, sugar, and salt have been vilified for the roles
they play in increasing the risk of certain dis-

N

s T

eases such as obesity, diabetes, coronary artery
disease, and high blood pressure. However,
they are only “bad” when eaten in excess. The key
is not to banish them from the kitchen but to
use them in moderation.

Fat provides flavor, substance,
and a mouth-pleasing creamy
texture. Sugar adds sweetness,
crispness, tenderness, and color.
Salt heightens the flavor of foods
and is necessary in baked goods
made with yeast.

% cuP

T |
g

The art of cooking is to put the proper amounts of these
ingredients in each food. Recipe modification is one of the
more useful cooking skills. In some instances, modification
of the fat, sugar, or salt content actually can make the food
tastier, moister, and more satisfying than it was originally.

When Should a Recipe Be Modified?

Sometimes it is difficult to know whether a recipe can be
adjusted without sacrificing taste, texture, and appeal.
Try modifying a recipe if you answer “yes” to any of the
following questions:

* Is the recipe high in fat, sugar, or salt?

* Is this a food I eat frequently?

* Is this a food I eat in large amounts?

Keep in mind that not every recipe needs to be modified.

If, for example, a certain high-fat dessert is a family favorite
and it is prepared infrequently, there is no need to change
it. Aslong as it is treated as an item from the top of the
Food Guide Pyramid (see Chapter 1, page

11)—the occasional food—enjoy it in its

P’

familiar form.

_— { ;
e N Experiment

Because every recipe is different,
experimentation is necessary. There
are numerous ways to make a recipe
healthier. Of course, not every experi-
ment works. It may take several attempts
to achieve the desired taste and consistency.
Once the modified recipe meets your expec-
tations, file it for future use.
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As a start, try these five methods:
* Reduce the amount of fat, sugar, or salt.
* Delete a high-fat ingredient or seasoning,.
* Substitute a healthier ingredient.
* Change the method used to prepare the recipe.
* Reduce the amount of meat in the recipe.

Can the Amount of an Ingredient Be Reduced?

Start by reducing the amount one ingredient at a time. In
most baked goods, sugar generally can be reduced by one-
third to one-half without substantially changing consistency
or taste. Because sugar increases moisture, as a rule retain
one-fourth cup of sugar, honey, or molasses for every cup
of flour in baked goods. To maximize the sweetness of
foods, when appropriate, serve the dish warm or at room
temperature rather than cold. In addition, there are spices
that can enhance sweetness. Some possibilities include
cinnamon, cloves, allspice, nutmeg, and vanilla and almond
extract or flavoring. Eliminating a cup of sugar in a recipe
saves about 800 calories.

Fat also can be reduced by one-third to one-half in baked
goods. Use puréed fruit or applesauce to replace the fat
ina 1:1 ratio. For example, use one-half cup of oil plus one-
half cup of unsweetened applesauce (instead of 1 cup of oil).
Eliminating 1 cup of oil or fat saves about 2,000 calories and
225 grams of fat. Another way to decrease fat and cholesterol
is to substitute egg whites or egg substitute for a whole egg.
For every egg, use 2 egg whites or a quarter cup of egg

Tirs FOR USING SPICES AND HERBS

* Conversion: 1 tablespoon fresh herbs = 1 teaspoon dry
= 1/4 teaspoon powdered

e Use sparingly: 1/4 teaspoon per pound of meat or pint
of sauce. You can always add more.

* When doubling a recipe, add only 50 percent more
seasoning.

* Crush or rub dry herbs between your fingers to
enhance flavor before adding them to a recipe.

* In long-cooking entrées such as stews, add herbs
toward the end of the cooking time.

¢ In chilled foods such as dips, salads, and dressings, add
herbs several hours before serving.

¢ For maximal freshness, purchase herbs in small quantities
and store in airtight containers away from light and heat.

substitute. With this replacement, approximately 5 grams
of fat, 2 grams of saturated fat, 200 milligrams of choles-
terol, and 60 calories are saved.

Reduce but do not totally remove salt because a small
amount of salt frequently is required to facilitate the chem-
ical reactions that occur during cooking. Salt is always
required with yeast-leavened items. The cooler the food,
the saltier it will taste. Try under-salting hot foods that
will be chilled before serving. Using a half teaspoon of salt
instead of 1 teaspoon in a recipe saves about 1,200 mil-
ligrams of sodium. (See sidebar: Tips for Using Spices
and Herbs, this page.)

Can an Ingredient Be Omitted?

Determine whether any ingredients can be omitted. Sugar,
fat, and salt are likely candidates because in many instances
they are used mainly for appearance or by habit. To reduce
sugar, omit candy coatings, sugary frostings, and syrups.
Nuts, although nutritious, are high in fat and contribute sig-
nificant calories. Additional condiments that add unwanted
fat and calories include coconut, whipped cream, mayon-
naise, butter, margarine, and sour cream. Pickles, catsup,
olives, and mustard are low in calories. However, because
these condiments are high in salt, persons who have high
blood pressure or heart disease generally should limit their use.

Can a Substitution Be Made?

Substituting ingredients that are lower in fat, sugar, and
salt can make a significant difference in a recipe. For exam-
ple, use skim milk rather than whole or 2 percent milk.
Products made from pureed prunes and apples or mashed
bananas often can be used as a replacement for butter,
margarine, or oil. These products also can be used in
homemade baked goods or box mixes. (See sidebar:
Choose These Alternatives to Reduce Fat, Sugar, and Salt,
page 127.)

Be cautious when using fat-free spreads (such as fat-
free margarine or cream cheese), “artificial” sweeteners, or
salt substitutes in cooked foods. Most fat-free spreads contain
a significant amount of water. This can change the outcome
of the recipe by affecting its leavening or by leaving the
food runny. Some sweeteners (such as aspartame) lose
their sweetness when exposed to heat. Heat can make
some salt substitutes (such as those containing potassium
chloride) strong or bitter tasting. For these reasons, these
products generally should be restricted to recipes that do not
require cooking or are used as condiments when foods are



served at the table. In most instances, success depends on
patience and a bit of creativity. If one substitution does not
yield the desired result, try again. Another substitute or a
different amount of the same substitute may work better.

Would Another Cooking Method Be Healthier?
The choice of cooking technique is important. If the usual
method of cooking uses fat, try grilling, broiling, braising,
or roasting the food instead. Instead of deep-fat frying,
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try oven baking. French “fries” seasoned with chili powder
or oregano are both tasty and low in fat when baked.
Although stir “frying” can be a healthful cooking technique,
use of generous amounts of oil negates some of the possible
benefit. Always measure the oil to be used or, better yet,
replace it with wine or a broth that adds flavor but little fat
and only a few calories. Cooking food for the proper time
(avoiding overcooking) not only makes it taste better but
also preserves nutrients.

CHOOSE THESE ALTERNATIVES TO REDUCE FAT, SUGAR, AND SALT

Try these ideas for decreasing fat, sugar, and salt when preparing or eating foods.

FOR FATTY

FOODS

Choose:
Two percent, 1 percent, or skim milk; low-fat or fat-free yogurt;
low-fat or fat-free sour cream or cheese

Lean, trimmed cuts of the loin and round; remove the skin from
poultry before eating

Applesauce or fruit purée in place of half the oil or shortening
that is normally used; use the rest of the fat as instructed

Puréed vegetables (carrots or potatoes), mashed potato flakes,
or puréed tofu as a thickening agent

Wine, fruit juice, broth, or balsamic vinegar
Vegetable spray
Two egg whites or egg substitute

Roasted garlic; jam, jelly, or honey (although high in sugar,
they have half the calories of butter or margarine and no fat)

Salsa, low-fat sour cream with chives, low-fat cottage cheese,
yogurt, herbs, or spices on baked potatoes

Fat-free mayonnaise or salad dressing, mustard, cranberry

sauce, chutney

Instead of:
Full-fat milk, yogurt, sour cream, or cheese

Fatty and highly marbled meat
Shortening, butter, margarine, or oil in baked
goods

Creamed soups and gravy-based stews

QOil-based marinades
Butter, oil, or margarine to prevent sticking
A whole egg in a recipe

Butter or margarine on bread or crackers
Butter or sour cream

Mayonnaise or butter on a sandwich

FOR FOODS WITH A HIGH SUGAR CONTENT

Choose:

Fruit purée, chopped fresh fruit, or applesauce

Fruit canned in its own juice, fresh fruit

Instead of:
Sugar, syrup, or honey

Sweetened fruit

FOR FOODS WITH A HIGH SALT CONTENT

Choose:

Lower-sodium versions

Herbs, spices, or marinades

Instead of:
Soups, sauces (barbecue, soy, tartar, cockail),
canned meat or fish, and crackers

Salt



128 Part I: A Guide to Healthy Nutrition

Many cooking techniques make it possible to prepare
more colorful, flavorful, and healthier dishes. These include
the following:

Braising—Food is browned, then cooked in a tightly
covered pan in a small amount of liquid at low heat over a
long period.

Broiling—Food is placed beneath the heat source; bast-
ing may be needed.

Grilling—Food is positioned above the heat source;
basting may be needed.

Microwaving—This is a quick way to cook food with

lictle added liquid or fat.

Poaching—Food is cooked in a liquid at the simmer-
ing point.

Oven roasting—Food is cooked in an uncovered pan
by the free circulation of dry air, until the exterior is well
browned.

Steaming—Food is placed on a rack in a basket above
boiling liquid. Food should not touch the liquid.

Stir frying—Small pieces of food are cooked over high
heat and constantly stirred. Use wine, broth, or fruit juice
as the liquid instead of the traditional oil.

Marinating food adds flavor and does not have to add
fat. Some tips for successtul marinating include piercing large
cuts of meat, poultry, or fish with a fork to help the marinade
permeate the food. Always marinate food in a glass or ceramic
dish in the refrigerator. Never place the food in a metal
container. Most marinades feature an acid base that may
react with metal and change the flavor. Finally, a food safety
tip: reserve some of the marinade before you put meat in it.
Marinade that has been in contact with raw meat should not
be used to baste meat, poultry; or fish during the last 15 minutes
of cooking. If you plan to use leftover marinade as a table
sauce, it must be boiled for 5 minutes to eliminate bacteria.

There is more that can be done once the food is out of
the oven or off the stove. Skim the fat off pan juices, stews,
and soups. Instead of topping vegetables with butter or
margarine, sprinkle them with lemon juice or herbs. Remove
any visible fat (and any skin from poultry) before serving.

No special, expensive equipment is needed to cook
healthful foods. A good set of non-stick pans, a skillet, a
roasting pan, a baking sheet, measuring cups and spoons,
and sharp knives are enough to get you started. Quality,
durability, ease of use, and cost should be the primary con-
siderations when outfitting a kitchen.

Can the Amount of Fruits, Grains, and
Vegetables in the Recipe Be Increased?
Increasing the amount of vegetables, grains, and fruits in
a recipe can both improve taste and increase the nutritional
quality of the food. For example, when cooking a soup or
stew, use three times as many vegetables (by measure) as meat.
Add generous portions of mushrooms, tomatoes, broccoli,
and green pepper to pizza. Make pizza even lower in fat and
calories by omitting or decreasing the cheese. Alternatively,
choose a lower-fat cheese, such as mozzarella (made from
skim milk), and use less of it. If possible, eliminate the
meat or add only a small amount of lean meat. Ifyou are
making your own crust, make it thin and use whole-grain
flour. Pizza, if served with a salad and eaten in moderation,
can be an enjoyable and nutritious meal.

To get at least 5 servings of fruits and vegetables a day,
add them to foods that do not typically include these ingre-
dients. For example, add chopped pieces of fruit or vegetables
to rice, add fruit toppings to toast or pancakes, or top meats
with chopped vegetables. For each serving of meat (a serv-
ing is 2 to 3 ounces of meat), try to eat at least 1 serving each
of fruit, vegetables, and grains. When possible, start your
meal with a healthful salad. This often helps you decrease
the amount of high-calorie food that you eat later in the meal.
The more servings of grains, vegetables, or fruit, the better,
because these are both filling and high in nutrients (see side-
bar: Nutrition Boosters, page 129).

CREATING HEALTHFUL MENUS

Plan menus so that each meal complements what you plan
to eat later in the day or what you have eaten earlier in the
day. Include plant-based entrées as often as possible.
Examples that can result in satisfying meatless meals include
pasta with marinara sauce and lots of vegetables, stir-fried
vegetables with tofu over rice, or lentil soup with a side dish
containing grains, beans, or vegetables. Plant-based entrées
can be tasty, filling, and nutritious.

When you choose to eat meat, fish, or poultry, remember
that your goal is to eat 6 ounces or less per day. If you ate meat
for lunch, appropriately decrease your dinner portion. Avoid
red meats that contain a large amount of fat. Instead,
emphasize poultry or fish. When you eat red meat, choose
a “choice” grade and a cut from the loin or round, because
these generally are the leanest types of meat. The skin on
poultry holds in moisture and flavor during cooking.



However, the skin is high in fat and calories. Contrary to
popular belief, the skin does not need to be removed before
cooking. There is minimal fat absorption if the skin is left on.
Just make sure to remove the skin before the poultry is eaten.

Many fish are low in fat. Those that are not low in fat
generally contain omega-3 fatty acids that may help prevent
heart disease. However, remember, all fats are high in calories,
so the less fat added during cooking, the better.

Condiments and sauces can add nutrition and enhance
flavor. Keep in mind, however, that some are high in fat,
sodium, and calories (see Chapter 4, “On the Side,” page 86).
An example of a high-fat sauce is gravy over mashed pota-
toes. Instead, try sprinkling mashed potatoes with garlic or
other herbs.

When choosing a topping, look for a lower-fat alternative.
If none are available, then use less of the original topping.
Sliced, chopped, or puréed vegetables can make a nour-
ishing low-fat condiment. Fruits are a delicious complement
to almost any meal. They can top meats, enrich salads, or be
served for dessert.

A dessert can be a pleasant end to a healthful meal.
However, a dessert should not be an “extra.” Be sure it is
included in your overall meal plan. Make the dessert a
bonus by emphasizing fruit, whole grains, and lower-fat
items. If you do not have a recipe that emphasizes fruits and
whole grains, look for one that can be readily modified.
Sorbets and low-fat frozen yogurts or ice creams are good
choices. Even cookies, pies, cakes, and chocolates have their
place. However, remember, because
these desserts generally are high in fatand
sugar, they are at the pinnacle of the Food
Guide Pyramid. Therefore, they should
be the exception rather than the rule. If
you plan to eat a dessert, take a small
portion. If you are preparing a dessert for
a special occasion, make just enough to
serve you and your guests. Leftover
dessert is a powerful temptation.

With a little thought and planning,
you know what foods to emphasize and
what foods to limit. You are ready to
make a commitment to improve the way
you and your family eat. Now it is time
to put your plan into action. To help you
get started, examples of “makeovers” for
breakfast and noon and evening meals
are shown on the following pages.
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NUTRITION BOOSTERS

There are many ways to help you get more fruits, vegetables,
and grains in the foods you eat. Try these ideas.

Instead of: Substitute:

Syrup

on pancakes

Sliced fruit or a purée of a favorite
fruit such as apples, berries,
pineapple, or peaches

Sugar on Fresh fruit or low-fat yogurt

breakfast cereal

With or in: Use:
Chicken breast

Traditional or
cornbread stuffing

Kabobs with fruit and vegetables
Whole-grain breads, cooked

apples, raisins or other dried fruit

Rice Diced vegetables, dried fruit, or
other grains or legumes

Casseroles Decrease meat and add more
vegetables, grains, bran, legumes,

or dried fruit

Meat-based stews ~ Decrease meat, and add more

and soups vegetables, legumes, or grains

Pasta In place of meat sauce, use a meat-
less tomato sauce and add
steamed vegetables

Pizza with less meat and cheese and more vegetable
or fruit toppings is enjoyable and nutritious.
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BREAKFAST—MAKEOVER 1

Original Meal

Modified Meal

6 ounces apple juice
1 spiced muffin
2 tsp butter
1 cup 2% milk
Coffee
2 tsp cream
1 tsp sugar

Meal analysis: 565 calories, 29 g fat, 12 g saturated fat,
77 mg cholesterol, 1 g fiber, 395 mg sodium

1 nectarine and 1/2 cup raspberries
1 spiced muffin
2 tsp marmalade
1 cup fat-free yogurt
Herbal tea

Meal analysis: 420 calories, 8 g fat, 1 g saturated fat,
4 mg cholesterol, 7 ¢ fiber, 320 mg sodium

SPICED MUFFINS

Original Recipe
2 cups wheat flour
1 1/4 cups sugar

2 tsp baking soda
1 tsp cinnamon
1/2 tsp salt

3 large eggs

1 cup vegetable shortening, melted

1/2 cup coconut

1 tsp vanilla

2 cups peeled and chopped apples
1/2 cup raisins

1/2 cup grated carrots

1/2 cup chopped pecans

Modified Recipe

1 3/4 cups wheat flour

3/4 cup sugar

2 tsp baking soda

2 tsp cinnamon

1/4 tsp salt

cholesterol-free egg substitute
(equivalent to 4 eggs)

1/2 cup canola oil

1/2 cup unsweetened applesauce

(Omit coconut)

2 tsp vanilla

2 cups chopped apples (unpeeled)

1/2 cup raisins

3/4 cup grated carrots

2 Tblsp chopped pecans

Preheat oven to 350° Fahrenheit. Spray muffin tin with non-stick spray or use paper muffin liners. In a large bowl, mix together
the flour, sugar, baking soda, cinnamon, and salt. Mix well. In another bowl, combine the egg substitute, oil, applesauce, and
vanilla. Stir in the apples, raisins, and carrots. Add to the flour mixture and stir until just blended. Spoon batter into muffin
tins, filling 2/3 full. Sprinkle with chopped pecans and bake for 35 minutes or until springy to the touch. Let cool for 5 minutes,
then remove from the pan to a rack and let cool completely. Note: These freeze well and may be rewarmed before serving.

Yield: 18 small muffins

Recipe Analysis (per muffin)

Original  Modified

Calories 270 175
Fat (g) 15 7
Saturated fat (g) 4 1
Cholesterol (mg) 35 Trace
Fiber (g) 1 2
Sodium (mg) 185 165
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BREAKFAST—MAKEOVER 2

Original Meal

Modified Meal

6 ounces pineapple juice
1/2 cup granola with 1 cup 2% milk
2 slices white toast
2 tsp butter
Coffee

2 tsp cream

Meal analysis: 731 calories, 27 g fat, 12 g saturated fat,
42 mg cholesterol, 6 g fiber, 500 mg sodium

1/2 cup fresh pineapple
1/2 cup reduced-fat granola with 1 cup fat-free plain yogurt
2 slices whole-wheat toast
2 tsp jelly
Hazelnut-flavored coffee

Meal analysis: 560 calories, 7 g fat, 1 g saturated fat,
4 mg cholesterol, 14 g fiber, 500 mg sodium

GRANOLA WITH RAISINS, APPLES, AND CINNAMON

Original Recipe

4 cups old-fashioned oat cereal
1 cup bran cereal

1 cup slivered almonds

1 cup coconut

1 cup raisins

1/3 cup honey

1/4 cup oil

1 Tblsp vanilla

Modified Recipe

3 cups old-fashioned oat cereal
3/4 cup bran cereal

1/4 cup slivered almonds (toasted)
3/4 cup dried apple pieces

1/2 cup golden raisins

1/4 cup honey

1/4 cup unsweetened applesauce

1 Tblsp vanilla extract

1 Tblsp cinnamon

Preheat oven to 350° Fahrenheit. Place oat and bran cereals into a large bowl. Toss well. In a small bowl combine the

honey, applesauce, vanilla, and cinnamon. Pour over the oat mixture and toss. Don’t break clumps apart. Pour onto non-
stick baking sheet, spread evenly, and bake for about 25 to 30 minutes, stirring occasionally. Remove when golden brown.
Combine almonds, apple pieces, and raisins and stir into hot oat mixture. Cool completely. Store in an airtight container.

Yield: 11 half-cup servings

Recipe Analysis (per half cup)

Original  Modified

Calories

Fat (g)

Saturated fat (g)

Cholesterol (mg)

Fiber (g)

Sodium (mg)

300 235
11 4
3 1

0 0

5 8
40 38
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BREAKFAST—MAKEOVER 3

Original Meal

Modified Meal

6 ounces orange juice
Southwestern scramble
2 slices white toast
2 tsp butter
1 cup 2% milk

6 ounces orange juice
Southwestern scramble
1 piece cornbread
1 Tblsp honey
1 cup skim milk

Coffee Chicory-flavored coffee
2 tsp cream
1 tsp sugar

Meal analysis: 845 calories, 47 g fat, 25 g saturated fat,

Meal analysis: 460 calories, 11 g fat, 2 g saturated fat,
540 mg cholesterol, 2 g fiber, 1,400 mg sodium

120 myg cholesterol, 4 g fiber, 600 mg sodium

SOUTHWESTERN SCRAMBLE

Original Recipe ~ Modified Recipe
1/2 cup diced lean ham ~ 1/2 cup green and red bell pepper, diced
1/4 cup mushrooms, sliced
4 whole eggs 1 whole egg plus 3 egg whites
2/3 cup cheddar cheese, shredded 2 Tblsp cheddar cheese, shredded
1/2 cup salsa

Spray a heavy skillet with cooking spray. Place over medium heat and cook vegetables until tender; remove vegetables and keep
warm. Combine whole egg and egg whites. Pour into skillet and scramble over medium heat until set. Spoon onto plates.
Top with cooked vegetables and sprinkle with cheese. Serve with salsa. Yield: 2 servings

Recipe Analysis (per serving)

Original  Modified

Calories 410 120
Fat (g) 31 6
Saturated fat (g) 16 2
Cholesterol (mg) 500 114
Fiber (g) trace 1

Sodium (mg) 940 380
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NOON MEAL—MAKEOVER 1

Original Meal

Modified Meal

Tuna salad sandwich
1 ounce (individual bag) potato chips
12 ounces cola

Meal analysis: 925 calories, 59 g fat, 12 g saturated fat,
40 mg cholesterol, 3 g fiber, 970 mg sodium

Curried tuna salad with pita triangles
1/2 cup grapes
1 cup skim milk

Meal analysis: 300 calories, 2 g fat, trace saturated fat,
34 mg cholesterol, 6 g fiber, 415 mg sodium

TUNA SALAD SANDWICH VS CURRIED TUNA SALAD WITH PITA TRIANGLES

Original Recipe (sandwich)
1 can (6 ounces) oil-packed tuna
1/2 cup diced celery

1 tsp lemon juice
1 cup mayonnaise

4 lettuce leaves
8 slices bread

Modified Recipe (salad)

1 can (6 ounces) water-packed tuna, drained
1/2 cup diced celery

3/4 cup chopped apple

1/4 cup raisins

2 Tblsp thinly sliced green onion

1 tsp lemon juice

1/2 cup fat-free mayonnaise

1/2 tsp curry powder

1/4 tsp garlic powder

dash of cayenne (red) pepper, if desired

4 lettuce leaves

2 whole-wheat pita bread rounds (about 6-inch diameter)

In a small bowl, flake the tuna. Add the celery, apple, raisins, and green onion. In a separate bowl, combine the lemon juice,
mayonnaise, and spices. Add the tuna mixture and combine. Serve on lettuce leaves along with pita bread that has been cut

into triangles. Yield: 4 servings

Recipe Analysis (per serving)

Original  Modified

Calories

Fat (g)

Saturated fat (g)

Cholesterol (mg)

Fiber (g)

Sodium (mg)

625 165
50 1
10 trace
40 30

2 5

800 288
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NOON MEAL—MAKEOVER 2

Original Meal Modified Meal
Spinach salad with bacon and mushrooms Citrus spinach salad with honey yogurt dressing
2 bread sticks 1 slice sourdough bread
1 cup 2% milk 1 Tblsp honey
1 cup skim milk
Meal analysis: 640 calories, 29 g fat, 6 g saturated fat, Meal analysis: 425 calories, 3 g fat, 1 g saturated fat,
25 mg cholesterol, 4 g fiber, 1,460 mg sodium 5 mg cholesterol, 7 g fiber, 610 mg sodium

SPINACH SALAD WITH BACON AND MUSHROOMS
VS
CITRUS SPINACH SALAD WITH HONEY YOGURT DRESSING

Original Recipe ~ Modified Recipe

6 cups spinach leaves 6 cups spinach leaves
6 strips bacon 1 cup fresh orange segments
1/2 pound sliced mushrooms 1 tart apple, thinly sliced
3 thin slices sourdough (croutons) 1 small red onion, thinly sliced

2 Tblsp sugar 1 cup plain, nonfat yogurt
2 Tblsp cider vinegar 2 Tblsp honey
1/2 cup olive oil
2 ounces brandy

Wash and dry spinach, remove stems. Arrange spinach, orange segments, apple, and onion slices onto plates. In a small bowl,
combine the nonfat yogurt and honey. Whisk until smooth. Spoon over salads. Yield: 6 servings

Recipe Analysis (per serving)

Original  Modified

I g /- e A

Calories 306 110
Fat (g) 22 trace
Saturated fat (g) 3 trace
Cholesterol (mg) 5 trace
Fiber (g) 2 4
Sodium (mg) 243 134



140 Part I: A Guide to Healthy Nutrition

NOON MEAL—MAKEOVER 3

Original Meal

Modified Meal

1 cup minestrone soup
4 soda crackers
2 cups tossed salad
2 Tblsp Italian dressing
2 chocolate chip cookies
1 cup 2% milk

Meal analysis: 815 calories, 47 ¢ fat, 15 g saturated fat,
65 myg cholesterol, 6 g fiber, 2,095 mg sodium

1 cup minestrone soup
6 multigrain crackers
1 cup fresh fruit mixed with mint
1 cup skim milk

Meal analysis: 400 calories, 8 g fat, 1 g saturated fat,
9 mg cholesterol, 11 g fiber, 534 mg sodium

MINESTRONE SOUP

Original Recipe

3 Tblsp olive oil

1/2 cup onion, chopped

1/2 cup ham, diced

1 carrot, diced

1 clove garlic, minced

1 quart chicken broth

1 can (14 ounces) tomatoes, chopped
1/2 cup spinach, chopped
1/2 cup canned kidney beans
1 cup grated Parmesan cheese

Modified Recipe
1 Tblsp olive oil
1/2 cup onion, chopped
1/3 cup celery, diced
1 carrot, diced
1 clove garlic, minced
1 quart defatted, reduced-sodium chicken broth
2 large fresh tomatoes, seeded and chopped
1/2 cup spinach, chopped
1 can (16 ounces) chickpeas or red
kidney beans, drained and rinsed
1 small zucchini, diced
1/2 cup dry small-shell pasta
2 Tblsp fresh basil, chopped

In a large saucepan over medium heat, cook the onion, celery, and carrot in the olive oil until softened. Add garlic and continue
cooking for another minute. Add broth, tomatoes, spinach, chickpeas or kidney beans, and pasta. Bring to a boil over high
heat. Reduce heat and simmer for 10 minutes. Add zucchini. Cover and cook for 5 minutes. Stir in basil and serve.

Yield: 4 servings

Recipe Analysis (per serving)

Original  Modified

Calories

Fat (g)

Saturated fat (g)

Cholesterol (mg)

Fiber (g)

Sodium (mg)

380 190
22 4

8 trace

33 5

3 8
2,500 400

1 LS ! mv
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EVENING MEAL—MAKEOVER 1

Original Meal

Modified Meal

Spaghetti with meatballs
2 cups romaine lettuce
2 Tblsp Italian dressing

1 hard roll
1 tsp butter

1 cup ice cream
Herbal tea

Meal analysis: 1,246 calories, 68 g fat, 28 g saturated fat,
165 mg cholesterol, 4 g fiber, 1,580 mg sodium

Pasta with marinara sauce and grilled vegetables
2 cups romaine lettuce
2 Tbsp fat-free Italian dressing
1 whole-grain roll (to soak up sauce)
Frozen grapes with toasted pecans
4 ounces red wine

Meal analysis: 355 calories, 15 ¢ fat, 2 g saturated fat,
5 mg cholesterol, 10 g fiber, 830 mg sodium

SPAGHETTI WITH MEATBALLS

PASTA WITH MARINARA SAUCE AND GRILLED VEGETABLES

Original Recipe

1 quart ready-made spaghetti sauce
1 pound hamburger

1/2 tsp garlic salt

1/2 cup onion

8-ounce package of spaghetti

Modified Recipe

2 Tblsp olive oil

10 large, peeled, diced, fresh tomatoes

1 tsp salt

1/2 tsp garlic, minced

2 Tblsp onion, chopped

1 Tblsp fresh basil, chopped (1 tsp dried)
1 tsp sugar

1/2 tsp oregano

black pepper, to taste

2 red peppers, sliced into chunks

1 yellow summer squash, sliced lengthwise
1 zucchini, sliced lengthwise

1 sweet onion, sliced into 1/4-inch-wide rounds
2 bundles fresh garlic, halved

8-ounce package of whole-wheat spaghetti

Heat oil in a heavy skillet. Add tomatoes, salt, minced gatlic, onion, basil, sugar, oregano, and black pepper. Cook slowly,
uncovered, for 30 minutes or until sauce is thickened. In the meantime, brush peppers, squashes, onion, and fresh garlic
with oil. Place under broiler and cook, turning frequently until browned and tender. Remove to a covered bowl. Keep
warm. Cook spaghetti according to package directions. Drain well and portion onto plates. Cover with equal amounts
of sauce. Top with equal amounts of vegetables. Serve immediately. Yield: 4 servings

Recipe Analysis (per serving)

Original  Modified

Calories 535 270
Fat (g) 24 6
Saturated fat (g) 9 1
=X Cholesterol (mg) 66 0
Fiber (g) 1 4
Sodium (mg) 1,045 380
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EVENING MEAL—MAKEOVER 2

Original Meal

Modified Meal

Fried chicken
1 cup white rice
1 cup green beans
1 dinner roll
1 tsp butter
1 piece apple pie
1 cup 2% milk

Meal analysis: 1,455 calories, 55 ¢ fat, 17 g saturated fat,
220 mg cholesterol, 7 g fiber, 1,548 mg sodium

Balsamic roasted chicken
1 cup roasted vegetables and fruit (new potatoes, onions, pears)
2 cups tossed greens
2 Tblsp low-fat red wine vinaigrette
1 slice crusty Italian or French bread
1 sliced fresh peach sprinkled with nutmeg
1 cup skim milk

Meal analysis: 810 calories, 27 g fat, 4 g saturated fat,
195 mg cholesterol, 9 g fiber, 410 mg sodium

FRIED VS BALSAMIC ROASTED CHICKEN

Original Recipe

1 4-pound whole chicken,
cut into pieces

1/2 cup flour

1 tsp salt

1/2 tsp cracked pepper

1/4 cup vegetable oil

Modified Recipe
1 4-pound whole chicken

1 Thblsp fresh rosemary (1 tsp dried)
1 garlic clove

1 Tblsp olive oil

black pepper

4 sprigs fresh rosemary

1/4 cup balsamic vinegar

1/2 tsp brown sugar

Preheat oven to 350° Fahrenheit. Rinse chicken inside and out with cold running water. Dry it with paper towels. Mince
together the rosemary leaves and garlic. Loosen the skin from the flesh, then rub the flesh with the oil and then the herb
mixture. Sprinkle with black pepper. Put two fresh rosemary sprigs into the cavity of the chicken. Truss the chicken. Place

it in a roasting pan and roast for 20 to 25 minutes per pound (about 1 hour and 20 minutes). Baste frequently with pan juices.
When browned and juices run clear, transfer the chicken to a serving platter. In a small saucepan, combine the vinegar and

the brown sugar. Heat until warm

with remaining rosemary. Yield: 4 servings

do not boil. Carve the chicken (remove skin). Top it with the vinegar mixture. Garnish

Recipe Analysis (per serving)

Original  Modified

Calories

Fat (g)

Saturated fat (g)

Cholesterol (mg)

Fiber (g)

Sodium (mg)

603 432
31 16
7 3
192 192
0 0
693 163










Chapter 5: Preparing Healthfiul Meals 147

EVENING MEAL—MAKEOVER 3

Original Meal Modified Meal
8-ounce grilled steak Steak with steamed vegetables
1 medium baked potato and soba noodles
2 Tblsp sour cream 1 seven-grain roll
1 cup green peas and onions 1 Tblsp honey

1 dinner roll 1 star fruit, sliced over 1/2 cup sherbet

1 tsp butter 2 fortune cookies

1 piece frosted devils’ food cake Green tea

Coffee—regular or decaffeinated

Meal analysis: 1,480 calories, 64 g fat, 32 g saturated fat, Meal analysis: 900 calories, 24 g fat, 9 g saturated fat,
230 myg cholesterol, 5 g fiber, 1,203 mg sodium 70 mg cholesterol, 14 g fiber, 1,040 mg sodium

GRILLED STEAK
VS
STEAK WITH STEAMED VEGETABLES, SOBA NOODLES, AND GINGER SAUCE

Original Recipe ~ Modified Recipe
4 8-ounce steaks 1 12-ounce loin steak
8 Tblsp steak sauce 1/2 pound soba noodles
2 cups fresh asparagus cut into 1-inch segments
2 cups broccoli florets

Sauce

1/2 cup reduced-sodium soy sauce

1/3 cup rice wine vinegar

1 Tblsp sesame oil

1 1/2-inch piece fresh ginger, peeled, grated
1 tsp sugar

cracked black pepper, to taste

Cook steak —grill, broil, or fry in a non-stick pan until medium rare. Set aside on covered platter to keep warm. Cook
soba noodles according to package directions. While noodles are cooking, steam the vegetables until tender crisp. Combine
sauce ingredients, heat through. Drain soba noodles, rinse, and redrain. Toss vegetables with the noodles. Place onto plates.
Slice steak across grain into thin strips. Arrange on top of vegetables and noodles. Top with sauce. Serve immediately.
Yield: 4 servings

Recipe Analysis (per serving)

Original  Modified

Calories 790 495
Fat (g) 44 19
Saturated fat (g) 22 8
Cholesterol (mg) 175 58
Fiber (g) 0 58

Sodium (mg) 900 775




148 Part I: A Guide to Healthy Nutrition

FOOD SAFETY

You have learned how to select healthful foods, to modify
recipes appropriately, and to make attractive and good-
tasting meals. The final step is to ensure that the food you
serve is safe to eat.

Bacteria in the Kitchen

Approximately 7 million cases of food poisoning are reported
every year in the United States. Many other cases are mis-
taken for stomach flu or some other infection and therefore
are never reported. Food poisoning can be a serious and
potentially fatal illness. Fortunately, such severe cases are
rare. Bacterial contamination of food can occur if food is
handled improperly. Thus, food safety is of paramount
importance.

Kitchens are replete with chances for passing along the
bacteria (germs) that cause food poisoning. It is the respon-
sibility of the person preparing the meal to make certain that
foods and utensils are washed properly. Unclean kitchen
utensils can promote food poisoning by growing unwelcome
bacteria (see sidebar: Sources of Bacteria, below).

SOURCES OF BACTERIA

SOLUTION
Keep two on hand—one for

BACTERIA SOURCE

Cutting boards
meat and the other for produce
or breads*

Sponges, dish cloths, ~ Change and wash frequently

and towels

Knives and utensils Use separate knives and utensils
for raw and cooked foods.
Wash all utensils with hot water

and soap

Countertops Wash frequently with soap and
hot water, particularly after

working with meat, poultry,

and fish

*A simple cleaning solution that helps to keep bacteria
in check is to mix 1 tablespoon of bleach to 1 gallon of
water. Generously spray the surface and let it stand for

several minutes. Rinse and dry with a clean towel.

Hand Washing

Sometimes in the rush to prepare meals, it is easy to over-
look one of the simplest and most important rules in food
preparation: wash your hands before handling any food.
Bacteria tend to accumulate on your hands, especially
around the cuticles and under the fingernails. To actually
kill the bacteria, it would take water so hot that it would
harm your skin. At least 10 seconds of vigorous rubbing
with soap or detergent and warm water is required to rid
your hands of germs. You also should wash your hands
during meal preparation if they become contaminated by
the food you are handling.

Cross-Contamination

Cross-contamination can lead to food poisoning. If
uncooked food has been on a plate or cutting board, that
plate or cutting board could transfer a potentially infectious
agent to any other food that comes in contact with it.
Therefore, always use separate utensils, plates, and cutting
boards for raw and cooked foods.

Ensuring Food Safety

Food safety begins as soon as you purchase the food. Ideally,
perishable foods should be promptly taken home and
immediately refrigerated or frozen. However, if you need
to make a stop before reaching home, plan to store meat,
fish, poultry, and dairy products in a cooler on ice. Always
observe the refrigeration recommendations on packaged
foods. To decrease the total amount of bacteria found on
raw chicken and other poultry, thoroughly rinse, inside
and out, under cold water. After a complete rinse, use hot
water and soap to wash out the sink. Before freezing meat,
poultry, or fish, divide it into the portion size that you will
need to prepare one meal. When you need to cool a food
that you have cooked, quickly transfer it to a shallow
container. Cover it and refrigerate it immediately. Bacteria
thrive at temperatures between 40° and 140° Fahrenheit,
potentially doubling in number every 20 to 30 minutes.
Therefore, the most important food safety rule in the

kitchen is: Keep hot foods hot and cold foods cold.

Defrosting Food

Thaw poultry, fish, and meat in the refrigerator. Defrosting
at room temperature promotes thawing on the outside
while the core remains frozen. The soft outer portion pro-
vides a fertile site for bacterial growth. Instead, put frozen
food in the refrigerator (which is cool but above freezing)



1 or 2 days before it is to be used. For faster thawing, run
cold water over the item or use a microwave for quick
defrosting.

Marinade Savvy

Marinate poultry, seafood, and meat in the refrigerator. To
play it safe, set some of the marinade aside (to use for basting
or as a sauce at the table) before adding it to the raw meat.
Avoid using the liquid that the raw meat has been marinating
in for basting. If you do, discontinue basting at least 15
minutes before the meat is done so that the marinade can
be heated to a high enough temperature to kill any bacteria
that may be present. Do not use the leftover marinade as
a sauce unless it has not come in contact with the raw meat
or you have boiled it for at least 5 minutes.

Cooking Food

Always be sure to cook recipes at the appropriate temper-
ature. Cooking foods to an internal temperature of at least
160° Fahrenheit kills most dangerous bacteria. Uncooked
or undercooked meat can harbor pathogens such as the
notorious E. coli bacteria (see sidebar: Cooking It Safe,

this page).

Using Slow Cookers

Using a slow cooker is a popular way of preparing soups,
stews, roasts, and other hearty dishes. Because this device
cooks at relatively low temperatures—compared with the
oven or stovetop—it is vital to exercise safe cooking habits.
For example, thaw meat thoroughly and cut it into small
pieces. Use recipes that call for plenty of liquid. Bring to
a boil quickly and then reduce heat to simmer. Do not
overfill the cooker. Be sure to use a thermometer to make
certain the temperature stays at 160° Fahrenheit or higher.

SERVING SAFELY

After taking care to prepare and cook food as safely as
possible, don’t contaminate it while it is being served. Here
are a few tips. Avoid letting cooked foods cool on the table.
Do not allow foods that contain perishable ingredients
(such as raw eggs, homemade sauces, eggnog, or home-
made Caesar dressing) to remain at room temperature for
longer than a few minutes. Once finished serving, always
promptly place cooked or perishable foods in the refriger-
ator or freezer. At a picnic or party, keep cold foods on
ice and hot foods properly heated.
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COOKING IT SAFE

TEMPERATURE

TyPE OF FOOD (DEGREES FAHRENHEIT)
Fish and seafood 145
Red meat or pork

(including ground) 160
Ground chicken or turkey 165
Poultry—breast 170
Whole poultry and thighs 180
Eggs Cook until egg white and

yolk are firm, not runny

Dishes, serving bowls, or other items made of glazed
lead-containing pottery can cause poisoning, particularly
in young children. Make sure that the container that is
used for cooking and serving is propetly glazed (manufacture
by a domestic pottery dealer should ensure this). If in
doubt, use the pottery for decoration rather than for cooking
or serving food.

REFRIGERATING OR FREEZING FOOD

If warm or hot food is headed for storage in the refrigerator
or freezer, do not allow it to cool on the countertop. Place
warm or hot food into a shallow pan to facilitate cooling and
then put it directly into the refrigerator or freezer. If the
quantity of food is large, distribute it in two or more
containers to enable quicker cooling.

CLEAN IT

When you have finished eating, thoroughly wash pots and
pans, utensils, and all kitchen surfaces (counter, stove tops,
and sink) with soap and hot water. Let cutting boards and
utensils air dry. Wash or replace sponges and dish towels
frequently. If you have an automatic dishwasher, it may be
helpful to have two sponges so you can wash one with each

load of dishes.

THE BOTTOM LINE ON FOOD SAFETY

With a little care, you can minimize the risk that you or
others will develop a food-borne illness.
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Part I of this book reviewed the relationship of diet to health and provided recommenda-
tions for choosing foods and planning diets that contribute to health. The healthiest
diets are based on a variety of plant foods—whole grains, vegetables, fruits, legumes, and
nuts. Animal products and added fats and oils, sugars, and other sweeteners are best consumed
in small quantities. The Food Guide Pyramid reviewed earlier in this book graphically
emphasizes the proportions of these foods in the daily diet. Accordingly, we have arranged
this section with priority given to grains, fruits, and vegetables—those items that should
predominate at every meal and that most people need to consume in greater quantities.
Animal products—meat and other high-protein foods and dairy foods—are also discussed.
However, these are the foods that should make up relatively smaller parts of our diets.

Part IT introduces you to many foods from which you can choose and provides you with
knowledge about the nutrients these foods have to offer. In addition, we provide informa-
tion about the sources of the foods you purchase and eat—the individual plants and animals,
how they are processed to the products that appear on store shelves, and some of the history
of these foods in our diet.

Before we introduce the foods themselves, we want to explain the arrangement and
presentation of food items in these sections. Because this book is written for a North American
audience, we have included food products that are available to most North Americans.
Within the sections on Fruits and Vegetables, we have listed items by their common names
in alphabetical order; when a food has more than one common name, the index should help
in locating the item. Where there is a difference between the cultural or common use or
perception of an item and its botanical nature, we have listed it according to common usage
and mentioned the difference in the text. For example, although cucumbers, eggplant,
squash, and tomatoes are botanically fruits, they are listed within

the vegetable section, because most American consumers
think of them as vegetables.

The nutrient compositions of foods are derived
from the current version of the U.S. Department
of Agriculture (USDA) nutrient composition
database. This database is maintained and updated
regularly by USDA laboratories and is the basis of
most systems for estimating the nutrient content

of foods and diets.
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FRUITS

Our carliest ancestors built their diets entirely of vegetables, fruits, seeds, grains, legumes, and
nuts. Throughout history, “fruit” has referred to any plant used as a food. More recently,
“fruit” has come to mean the edible pulp or fleshy layer around a seed. In the 18th century, the
word acquired a botanical definition: the organ derived from the ovary and surrounding the
seed. At the same time, culinary custom defined fruits by their sweetness (or the balance of sweet
to sour) and by how they are used in the meal, primarily as dessert. Thus, even though eggplant,
cucumber, squash, and tomatoes are technically fruits, we call them vegetables.

Until recently, the availability of a fruit during the year depended on its growing season. For
example, strawberries appeared in April and May, melons in August and September, whereas
some fruits, such as apples and bananas, were available year-round. Today, reliable transporta-
tion brings fruit of every type to our markets year-round, although some imported fruits may be
more costly during the winter than their domestic counterparts are in the summer when they
are in season.

The revised Dietary Guidelines for Americans includes as 1 of its 10 principles the advice to
eat a variety of fruits (and vegetables) daily. (For a discussion of the Dietary Guidelines and the
5 a Day program, see Chapter 1, page 8.)

To help you to be better informed and better plan your menus, this section provides information
on the origin and nutrient content of many fruits. [(See the Appendix, page 434, for further
information about the nutrient content of fruits.)] Fruit is a valuable source of fiber, vitamin
C, some of the B vitamins, vitamin A, and other antioxidants and phytonutrients. (See the
Appendix, Phytochemical Contents of Selected Foods, page 484).

The tables of nutrient values in the Fruits section are based on serving sizes specified by the
U.S. Department of Agriculture Food Guide Pyramid. Nutrient values are rounded (milligrams
and micrograms tend to be rounded to one decimal point, grams are rounded to whole numbers).
Nutrient claim statements listed beneath the common name of each fruit are based on the serving
size specified and the definitions in Chapter 4 (see sidebar: Nutrient Claims, page 92). For
example, 1 medium apple is considered a good source of vitamin C, because an apple provides 13
percent of the Daily Value for vitamin C. A food that is high in a particular nutrient provides 20
percent or more of the Daily Value for that nutrient per serving.
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ACEROLA

Acerolas are round or oval, cherry-like fruits that range from 2 to 4 inches in
diameter. When ripe, the skin turns bright red. The soft, juicy flesh is yellow

and has a slightly tart flavor.

Family Malpighiaceae

Scientific name Malpighia punicifolia L.,
Malpighia glabra L.

Common name Barbados cherry, West
Indian cherry, cereza

¥ High in vitamin C
¥ A good source of vitamin A
(beta-carotene)

VARIETIES

The Florida Sweet variety, commonly
grown in California, yields large, juicy
fruits that have a taste similar to apples.
Manoa Sweet, a variety developed in
Hawaii, has orange-red fruits that are espe-
cially sweet. A dwarf variety, which grows
to a height of only 2 feet, can tolerate lower
temperatures than the other varieties and
is suited for container cultivation.

ORIGIN & BOTANICAL FACTS

The acerola is believed to have originated
in the Yucatdn peninsula of Mexico.
Since its discovery, the plant has been
introduced throughout the tropical and
subtropical regions of the world, but it is
still primarily grown in and around the
West Indies.

The acerola is a large, bushy shrub that
can attain a height of 15 feet. Although
the plant grows best in hot tropical low-
lands with medium to high rainfall, it is
also very drought-tolerant. Acerolas need

protection against frost and winds because
their root system is shallow and they can
be toppled by high winds. The leaves are
covered with hair, are light to dark green,
and become glossy when mature. The
small, white to pink flowers bloom
throughout the year. Because up to 90
percent of the blossoms fall from the
plant, only a few of the flowers set fruit.
When grown from seed, plants begin to
fruit after 2 or 3 years. An 8-year-old tree
may yield 30 to 60 pounds of fruit a year.

USES

Because acerolas deteriorate quickly and
undergo rapid fermentation once removed
from the tree, they should be refrigerated
if not used immediately. Unrefrigerated
fruits can develop mold within 3 to 5
days. Acerolas can be eaten raw, made
into jams and jellies, or puréed into juice.
They have been used as a supplemental
source of vitamin C, to make baby food,
and as an ingredient in ice cream.

NUTRIENT COMPOSITION

Acerolas contain the most concentrated
source of natural vitamin C of any known
fruit, 100 times the vitamin C content
of oranges and 10 times that of the guava.
Green (unripe) fruits have twice the vit-
amin C content of ripe fruits. They are
also a good source of vitamin A (beta-
carotene).

NUTRIENT CONTENT

Energy (kilocalories) 31
Water (%) 91
Dietary fiber (grams) 1
Fat (grams) 0
Carbohydrate (grams) 8
Protein (grams) 0

Minerals (mg)

Calcium 12
Iron 0
Zinc 0
Manganese —
Potassium 143
Magnesium 18
Phosphorus 11
Vitamins (mg)

Vitamin A 75 RE
Vitamin C 1,644
Thiamin 0
Riboflavin 0.1
Niacin 0
Vitamin Bg 0
Folate 14 ug
Vitamin E 0

Note: A line (-) indicates that the nutrient
value is not available.



APPLE

The apple is a pome, a round fruit that consists of firm, juicy flesh covered by a
thin, tough, edible skin and surrounding a cartilaginous, seeded core. The skin
color of apples can range from dark green to yellow to bright red, or some

combination of these colors. Apples that are /

just ripe are crisp and juicy, whereas
those that are overripe attain
an aromatic flavor and a
slightly mealy texture.

Family Rosaceae

Scientific name Malus pumila,
Malus sylvestris, Pyrus malus

Common name apple

¥ Good source of pectin, a soluble fiber
that helps reduce blood cholesterol

¥ A good source of vitamin C

VARIETIES

Thousands of varieties of apples are grown
worldwide. As a result, apples are avail-
able in a seemingly endless array of colors,
crispness, texture, size, sweetness, and aroma.
Some of the more popular varieties in the
U.S. marketplace are the Red and Golden
Delicious, Granny Smith, Fuji, Gala, and
Rome Beauty.

ORIGIN & BOTANICAL FACTS

The apple is native to Asia and eastern
Europe. The earliest recorded descrip-
tion of apples appears in Greek literature
of the 4th century B.C. The first apples
cultivated in the New World were grown
from seed brought by the Pilgrims.
Today, the leading apple-producing
nations are Russia, China, the United
States, Germany, France, and Italy. In
the United States, nearly half the domestic
crop is grown in Washington, and New
York, California, Michigan, Pennsylvania,
North Carolina, and Virginia produce for

much of the rest of the domestic market.

Apples can grow virtually anywhere
with a moderate climate, although some
varieties are better suited to a particular
region. Because fruit-bearing seasons vary
by variety and region, apples are available
all year. Standard-sized trees reach a
height and spread of 25 feet and require
5 to 10 years to fruit. Recently, dwarf
and semidwarf trees have emerged; these
require as few as 2 years to bear fruit.

USES

Fruits 155

breakfast cereal. Characteristics of flavor
and texture determine the optimal varieties
for each use. Crisp, crunchy, juicy, sweet
or sweet-tart apples such as the Granny
Smith, Fuji, Gala, or Red Delicious are
best for eating. In general, firm-fleshed,
tart apples such as the Golden Delicious
and Rome Beauty are best for baking
whole. Tart or slightly sour varieties are
good for pies and applesauce.

NUTRIENT COMPOSITION

A medium-sized fresh apple is a good
source of vitamin C; however, most of
the vitamin C is lost when the apple is
cooked or made into juice.

Apples are a good source of dietary
fiber in the form of pectin.

m (138 g)

NUTRIENT CONTENT

When selecting apples, choose those with
firm flesh and tight skin that is free of
bruises, soft spots, and holes. Larger
apples tend to be more mealy than small
ones. To ripen apples, keep them at room
temperature. Apples store well for long
periods refrigerated or in a cool, dry place.
Sliced apples quickly turn brown on expo-
sure to air; however, this can be prevent-
ed by dipping the fruit into acidulated
water (dilute lemon juice).

As one of the most popular fruits in
the United States, apples are widespread
in the American cuisine. They are used
in salads, alongside meats, and in pilafs,
desserts, preserves, juices, cider, pies,
breads, cakes, and alcoholic beverages
(such as the liqueur calvados). Dried
apples make tasty snacks or additions to

Energy (kilocalories) 81
Water (%) 84
Dietary fiber (grams) 4
Fat (grams) 0
Carbohydrate (grams) 21
Protein (grams) 0

Minerals (mg)

Calcium 10
Iron 0
Zinc 0
Manganese 0
Potassium 159
Magnesium 7
Phosphorus 10
Vitamins (mg)

Vitamin A 7 RE
Vitamin C 8
Thiamin 0
Riboflavin 0.1
Niacin 0
Vitamin Bg 0.1
Folate 4 ug
Vitamin E 0
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APRICOT

The apricot is a round, fleshy fruit that is closely related to the peach, plum,
almond, and cherry. It has a single seed enclosed
in a stony shell. The edible, pale-orange skin

is smooth and velvety. The flesh
is drier than that of most
other fruits.

Family Rosaceae
Scientific name Prunus armeniaca
Common name apricot

¥ Good source of vitamin C

¥ High in vitamin A (beta-carotene)

VARIETIES

USES

Approximately 12 varieties of apricots
exist, with flesh that varies from yellow
to deep orange. Some of the better
known varieties are the Blenheim, the
Tilton, the Patterson, and the Castlebrite.

ORIGIN & BOTANICAL FACTS

The world’s leading producers of apricots
are Turkey, Italy, Russia, and Greece.
Ninety percent of the U.S. domestic
market is supplied by growers in
California; Utah and Washington supply
the rest. During the off-season, apricots
are imported from Chile and New
Zealand. Apricot trees grow to about 20
feet in height and spread to a width of 30
feet. The white or pink flowers appear in
early spring and give way to fruits in late
summer. Because of this early flowering,
apricot yield may be limited by late frosts
that kill the flowers. The domestic crop
is available from mid-May to mid-August,
and imports arrive in December and
January.

Apricots are best when purchased ripe or
slightly underripe and allowed to ripen
in a paper bag. Green-tinged fruits will
not ripen properly and should be avoided.
Ripe apricots can be stored in the refrig-
erator up to a week, but apricots that are
soft and juicy should be eaten within a
day or two of purchase. Apricots should
be washed just before they are eaten.
They are excellent eaten out of hand or
used in any recipe that calls for peaches or
nectarines. Apricots should not be
cooked for an extended time because they
tend to lose their flavor rather quickly;
poaching is an ideal cooking method.
Dried apricots are a convenient, nonper-
ishable snack.

NUTRIENT COMPOSITION

Fresh apricots are high in vitamin A (beta-
carotene) and are a good source of vita-
min C. (See the Appendix, page 434, for
the nutrient content of dried apricots.)

"

NUTRIENT CONTENT

Energy (kilocalories) 34
Water (%) 86
Dietary fiber (grams) 2
Fat (grams) 0
Carbohydrate (grams) 8
Protein (grams) 1
Minerals (mg)
Calcium 10
Iron 0
Zinc 0
Manganese 0
Potassium 207
Magnesium 6
Phosphorus 13
Vitamins (mg)
Vitamin A 183 RE
Vitamin C 7
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0
Folate 6 ug
Vitamin E 1




AVOCADO

The avocado is a pear-shaped fruit with skin that can be thick or thin, green
or purplish black, and smooth or bumpy, depending
on the variety. The flesh of the avocado is pale

yellow-green and has the consistency of firm

butter and a faint nut-like flavor.

Family Lauraceae
Scientific name Persea americana
Common name avocado, alligator pear

¥ Rich source of monounsaturated fat
P

¥ Good source of fiber

VARIETIES

The two most commonly sold varieties
of avocados in the United States are the
Hass and Fuerte, both grown in California.
The Guatemalan Hass avocado, the most
popular variety, has a thick, pebble-tex-
tured and purplish skin and usually
weighs no more than 12 ounces. The
Fuerte avocado, a Guatemalan-Mexican
hybrid, has a more pronounced pear
shape and is slightly larger than the Hass.
It has a shiny, thin, dark-green skin with
small, raised, pale spots. Florida-grown
varieties, which are Mexican in origin and
include the Booth, Waldin, and Lula, are
larger, less costly, and more perishable
than California avocados. In addition,
they contain less fat and fewer calories
and lack the rich, creamy flavor of the
California varieties.

ORIGIN & BOTANICAL FACTS

The avocado, native to the tropics and sub-
tropics of Central America, was first cul-
tivated in the United States in the mid-
1800s in Florida and California. Ninety
percent of today’s domestic crop of avoca-
dos is grown in California. With a har-
vest of 168,000 tons, the United States is
the second-largest grower of avocados in

the world, behind Mexico at 718,000 tons.

The avocado tree, a popular shade tree
in rural and suburban Hawaii, California,
and Florida, is a dense evergreen that may
reach a height of 80 feet.

Avocados do not ripen on the tree;
ripening is inhibited by hormones pro-
duced by the leaves. This delay in ripen-
ing is a commercial advantage because
the fruit may be left unharvested for long
periods (up to 7 months). However, over-
ripe avocados may seed internally and
become moldy.

USES

Avocados that are unblemished and heavy
for their size are best. Ripe avocados yield
slightly to finger pressure, but if the finger
leaves a dent, the avocado may be over-
ripe. Ripening can be hastened by enclos-
ing the fruit in a paper bag and leaving at
room temperature. Ripe avocados should
be refrigerated and used within 1 to 2 days.

Because cooking destroys the flavor
of avocados, it is not recommended.
Fresh avocados can be sliced and added
to cooked dishes just before serving. They
can be diced and mixed into salads,
mashed to use in toppings or dips, puréed
to use in cold soups and desserts, or
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julienned to include in sushi rolls. When
exposed to air, avocado flesh discolors
quickly. Addition of lemon or lime juice
to mashed or puréed avocados can delay
discoloration. Placing an avocado pit in
a bowl of mashed avocados will not
prevent discoloration.

NUTRIENT COMPOSITION

I Avocados are known for their high fat

content; however, most is monounsaturated
fat. They are low in saturated fat and are
sodium- and cholesterol-free. Avocados are
a good source of dietary fiber. They also
contain lutein, one of the carotenes that is a
phytochemical with antioxidant properties.

um (200 g)

NUTRIENT CONTENT

Energy (kilocalories) 324
Water (%) 74
Dietary fiber (grams) 10
Fat (grams) 31
Carbohydrate (grams) 15
Protein (grams) 4

Minerals (mg)

Calcium 22
Iron 2
Zinc 1
Manganese —
Potassium 1,204
Magnesium 78
Phosphorus 82
Vitamins (mg)

Vitamin A 123 RE
Vitamin C 16
Thiamin 0.2
Riboflavin 0.2
Niacin 3.8
Vitamin Bg 0.5
Folate 124 ug
Vitamin E 3

Note: A line (-) indicates that the nutrient
value is not available.
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The banana is an elongated, curved, tropical fruit with a smooth outer skin
that peels off easily when the fruit is ripe. Bananas are harvested while

still green but may be ripened under controlled conditions before
being delivered to the grocery store. Yellow bananas are fully

ripe when the skin has small flecks of brown. The flesh

of the ripe banana has a distinct
creamy texture and sweet
fragrance.

Family Musaceae
Scientific name Musa paradisiaca L.
Common name banana, plantain

¥ High in vitamin B¢

¥ A good source of vitamin C,
potassium, and fiber

VARIETIES

The familiar yellow banana sold in the
United States is the Cavendish variety,
which is 5 to 10 inches in length and
available all year. Red bananas from Latin
America are slightly wider and are heavier
and sweeter than yellow bananas. Their
red skin turns purple when ripe. Manzano
bananas (also called finger or apple
bananas) are short and chubby with a
mild, strawberry-apple flavor. They turn
fully black when ripe. Plantains (also called
green or cooking bananas), thick-skinned
bananas that range from green to yellow
to brown-black, are a staple food in many
parts of the world. When unripe plan-
tains are cooked, they have no banana
flavor; however, when cooked ripe, they
have a sweet banana taste and a slightly
chewy texture.

ORIGIN & BOTANICAL FACTS

Originating in the Malaysian region about
4,000 years ago, the banana was not intro-
duced to the Americas until the Philadelphia
Centennial Exhibition of 1876. Today, the

banana is the leading fresh fruit sold in

r

‘—"f

the United States and the second leading
fruit crop in the world. The United States
grows about 4,000 tons of bananas annu-
ally and imports a total of 1.6 million tons
annually from South America. Worldwide,
India is the largest banana grower, followed
by Africa, where bananas are mostly kept
for local use.

A banana tree is technically not a tree,
but rather a tree-like herb that belongs to
the grass family. It can attain a height of
10 to 40 feet when fully grown. The banana
is actually a berry that has been cultivated
to have no seeds. The non-woody banana
stalk develops a flowering stem and seven
to nine buds that each sustain one cluster
(hand) of 10 to 20 bananas (fingers). The
stalks are cut after producing the fruit, and
new stems grow from buds in the rootstock.

USES

Ripening of green bananas can be hastened
by putting the fruit into a paper bag. Ripe
bananas can be stored in the refrigerator
for up to 2 weeks; although the skin turns
dark brown, the fruit remains edible.
Unripe bananas should not be refriger-
ated. Bananas become sweeter as they

ripen (as most of the starch converts to
sugar) and are most often consumed raw
or in desserts such as puddings, pies, and
sweet breads. Banana slices should be
dipped into acidulated water (dilute
lemon juice) to prevent browning.
Puréed banana can be added to pancake
batter. Because they are rich in tannins,
plantains are bitter and must be cooked
to be palatable.

NUTRIENT COMPOSITION

Bananas are high in vitamin Bg and are a
good source of vitamin C, potassium, and
fiber. Red bananas and plantains are good
sources of vitamin A. (See the Appendix,
page 430, for the nutrient content of
plantains.)

um, raw (118 g)

NUTRIENT CONTENT

Energy (kilocalories) 109
Water (%) 74
Dietary fiber (grams) 3
Fat (grams) 1
Carbohydrate (grams) 28
Protein (grams) 1

Minerals (mg)

Calcium 7
Iron 0
Zinc 0
Manganese 0
Potassium 467
Magnesium 34
Phosphorus 24
Vitamins (mg)

Vitamin A 9 RE
Vitamin C 11
Thiamin 0.1
Riboflavin 0.1
Niacin 1
Vitamin Bg 0.7
Folate 23 pg
Vitamin E 0




BERRIES

Berry is a general term for fruits that are usually small, rounded, and
pulpy with seeds embedded in a juicy flesh. The term is loosely applied
to a range of fruits belonging to vastly diverse botanical families. Aside
from the more popular berries such as the blackberry, blueberry,
cranberry, currant, raspberry, and strawberry, there are a host of
less common species, each with its own distinctive shape, color,
fragrance, and taste. Berries were a staple in the diets of
our hunting-and-gathering ancestors and still play an
important role in the culinary traditions of many
peoples around the world. American Indians used
various types of berries as food, medicine, dyes, and food
preservatives. Early American settlers developed a taste for
the many varieties growing wild in woods and fields of North
America, and they learned to use the berries for food and medicine.
Research has shown that several berries have medicinal properties.
(Cranberries and blueberries help prevent urinary tract infections.)
Most berries contain generous amounts of vitamin C, and some

are a good source of fiber because of the skin and seeds.

BLACKBERRY

Family Rosaceae

Scientific name Rubus fructicosus
(European), Rubus villosus (American)

Common name blackberry, bramble berry,
dewberry, goutberry

Also called bramble berries because they
grow on thorny bushes (brambles), black-
berries range from one-half to an inch
long when mature and are purplish black.
Like raspberries, to which they are related,
blackberries are oblong and are made up
of small edible seeds that are encased in
juicy globules adjoining a fleshy base.
The most common varieties of black-

berry are the Cherokee (a sweet variety) and

the Marion (a tart variety). Boysenberries,
loganberries, ollalaberries, sylvanberries,
and tayberries are hybrids of blackberries
and raspberries.

Blackberries are found throughout
the temperate zones of the world, growing
wild in meadows and at the edge of forests.
The bushes flower in spring and bear fruit
throughout the summer. Borne in loose
clusters on stems that grow from the
canes, the berries change from green to
red and then to purplish black as they
ripen. Blackberry bushes are so vigor-
ously invasive that they are considered a
weed in some areas.

Plump, deeply colored blackberries
are the most delicious to eat, and immature
red berries are tart. Blackberries are best
used immediately, because they spoil
quickly. They can be lightly covered and
refrigerated for 1 to 2 days. Blackberries can
be eaten fresh; used as a topping for
yogurt, ice cream, and pancakes; tossed
into a fruit salad; puréed to make a dessert
sauce; or made into blackberry pie. About
98 percent of commercially produced
berries are processed into jams, fillings,
juices, wines, and brandies.
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Blackberries are high in vitamin C, are
a good source of dietary fiber, and contain
ellagic acid, a phytochemical that may help

prevent cancer.

BLUEBERRY

Family Ericaceae
Scientific name Vaccinium myrtillis
Common name blueberry

Blueberries, a species native to North
America, grow in shades varying from light
blue to dark purple. Round to oval, the
berries have a smooth skin that is somewhat
waxy and covered with a powdery silver film
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or “bloom.” Blueberries were once called
star berries because of the star-shaped calyx
on the top of each fruit. Cultivated blue-
berries can be as large as 3/4 inch in diame-
ter, although the “wild” varieties are only
1/4 to 1/2 inch in diameter.

At least 50 species of blueberries, both
cultivated and wild, have been identified.
The two types of cultivated blueberries are
highbrush and rabbiteye. Highbrush
blueberries, V. corymbosum L., are grown
throughout North America, whereas the
rabbiteye varieties, V. ashei Reade, are better
adapted to southern regions of the United
States. Lowbush (wild) blueberries, V/
angustifolium Ait., grow naturally in Maine,
Nova Scotia, and Quebec. These plants
produce blueberries that are prized for their
intense flavor. The lowbush (wild) blue-
berry varieties grow to about 3 feet in
height, whereas the highbush and rabbiteye
cultivars can grow to more than 10 feet if
not pruned. The desirable flavor, color,
and texture of today’s cultivars are the result
of nearly 100 years of hybridization.

Blueberries have been used as a source
of food and folk medicine for thousands of
years. Early explorers of North America,
such as Lewis and Clark, noted that
American Indians smoked the berries to pre-
serve them for winter and pounded the
berries with beef to make a jerky called pem-
mican. Blueberries were also appreciated
by the early American settlers as both a food
and a medicine.

The blueberry plant is a compact,
woody shrub that is related to the bilberry,
cranberry, and huckleberry. Blueberries
grow in clusters, but because the berries
ripen at different times, they must be
handpicked to harvest the best of the early
fruit. Later, a harvesting machine is used
to gently shake each bush so that only the
ripe berries fall off. The blueberry sea-
son lasts only from mid-April to late
September, beginning in the southern
states and moving north as the season

progresses. The berries are very perishable
and easily damaged by improper handling
and extreme temperatures.

Blueberries are one of the most popu-
lar berries in the United States, second
only to strawberries. They can be eaten
dried or fresh as a snack food; added to
cereals, salads, yogurt, or ice cream; used
as an ingredient in pancakes, muffins,
pies, breads, or sauces or as cake topping;
or puréed to make jam or jelly. Although
the blueberry season is short, berries can
be bought in the off-season in frozen,
canned, or dried form.

Blueberries are a good source of
vitamin C.

Recent research has shown that blue-
berries may help prevent urinary tract
infection by increasing the acidity of
urine, which helps destroy bacteria, and
by preventing bacteria from colonizing

on the bladder walls.

(CRANBERRY

Family Ericaceae

Scientific name Vaccinium macrocarpon,
Vaccinium oxycoccus

Common name cranberry, bounceberry,

lingonberry

Cranberries, which are native to North
America, are small, smooth-skinned, round
berries that are glossy deep red to red-

maroon. About one-third of an inch in
diameter and half-inch to an inch long, the
cranberry has seeds that are attached to the
center of the fruit and are surrounded by a
tart white pulp. Also called bounceberries,
because they bounce when ripe, cranberries
belong to the same family as blueberries
and huckleberries; but unlike these fruits,
cranberries are too tart to eat raw.

Cranberries are divided into three
types. The most common is the large
Vaccinium macrocarpon, grown for com-
mercial purposes. Vaccinium oxycoccus,
commonly called the mossberry or small
cranberry, is found wild in some areas.
Vaccinium vitis-idaea, or the lingonberry,
grows well in very cold climates and is
currently being developed as a crop in
several eastern European countries.

Cranberries grow on a flat, woody,
evergreen “vine” that thrives in acidic soil.
Cranberry vines are planted in peat bogs
prepared in a way that allows the plants
to be covered with water to protect them
from cold damage. The pink or purple
cranberry flowers can be self-pollinated,
but crop yield is much greater when bees
are used to facilitate pollination. The
berries are borne on short uprights 6 to 8
inches in length that rise from a dense
mass of stems on the soil surface.

Cranberries are extensively cultivated
for commercial use in the northern states.
Massachusetts is the largest producer,
followed by Wisconsin, New Jersey,
Washington, and Oregon. Cranberry
cultivation is also common throughout
Canada. Harvested between Labor Day
and Halloween, cranberries enjoy their
peak market season from October
through December.

The Pilgrims dined on cranberry
dishes at the first Thanksgiving in 1621.
Once only a traditional holiday food,
cranberries are now consumed through-
out the year as juice drinks, dried snacks,
sauces, and relishes. Because of their sour



taste, they must be combined with sweet
foods such as sugar or orange juice to
make them palatable. Only about 10 per-
cent of the commercial crop is sold fresh;
the rest is processed into juice or canned
cranberry sauce.

Cranberry juice cocktail is considered
effective for preventing or treating urinary
tract infections, in part because of its high
acidity and its ability to inhibit bacteria
from adhering to the lining of the urinary
tract.

Fresh cranberries are a good source of
vitamin C. In addition, they contain bio-
flavonoids, plant pigments with antioxi-
dant properties.

CURRANT

Family Saxifragaceae

Scientific name Ribes rubrum, Ribes
vulgare, Ribes petraeum, Ribes sativum,
Ribes nigrum, Ribes ussuriense

Common name currant (red, pink, white,

black, and Asian)

Currants are small, spherical berries with
thin, translucent skin that can be red, pink,
white, or black. They have a soft, juicy
pulp that contains several edible seeds.
The flavor of currants varies from slightly
to exceedingly tart. True currants are not
to be confused with the zante currant, a
variety of small, dried grape (raisin).

Currants are categorized by their
color. Common red currants include the
Red Lake, a mild-flavored, bright-red
berry, and the Perfection, a medium to
large, flavorful variety. The White
Imperial, a small, round, white berry that
grows on a spreading bush, has the lowest
acid content of any currant. The most
common pink currant is the Gloire des
Sablons, an ancient French variety with
pink flesh and colorless skin. The
Boskoop is a well-flavored black currant,
produced on a vigorous, upright bush. The
Willoughby is a mild, black Canadian
currant that is hardy to cold and sun and
resists mildew.

Currants appear to have originated in
northern Europe, northern Africa, Siberia,
and in the Western Hemisphere, where
they were eaten by American Indians well
before their first contact with Europeans.
American Indians historically have used
currants for both food and medicinal
purposes. The Coast Salish Indians of
Vancouver Island boiled the fruit and dried
it into rectangular cakes for use as a win-
ter food. The Woodlands Cree Indians
used currant jam as a condiment for fish,
meat, and bread. Before 1550, the English
called this fruit ribes, a name of ancient
Indo-European origin. Subsequently, the
berries came to be called currants, a word
derived from the berry’s resemblance to
the dried Greek raisins that are made from
small seedless grapes. English and
European colonists in the Americas found
currants growing wild in woods and fields
and quickly developed a taste for them.
Today, currants are commonly cultivated
in Europe, Canada, New Zealand, and the
United States. Europeans and Canadians
seem to prefer black currants, and the less
tart red and white varieties are more pop-
ular among Americans.

Currant plants are fast-growing,
deciduous, perennial shrubs that can

reach 5 feet in height and width. Their
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leaves resemble those of the maple tree
in shape, but they are pale green on black
currant bushes and dark blue-green on
red currant plants. Some varieties are
upright, and others spread. The self-
fertilizing flowers that give rise to red
currants are green, and those that
produce black currants are pink. Plants
are generally pollinated by insects. The
berries, averaging about a fourth of an
inch in diameter, hang in clusters from
delicate, drooping stems called strigs.
Currants prefer cold climates, heavy,
moist, enriched soil, and full sun or light
shade. Although they can be propagated
by seed in the spring or by cuttings in
the early fall, bushes grown from seed
produce no fruit for 2 to 3 years.
Pruning to remove wood that is more
than 3 years old encourages the growth
of new shoots.

Black currants are harvested selectively
as they ripen and before they shrivel and
fall from the bush. Red and white cur-
rants are pulled by the cluster to avoid
damaging the delicate fruit. If the berries
are going to be used for jams or jellies,
they must be picked before they ripen
fully because that is when the fruit pectin
levels are highest. Berries grown for eat-
ing are allowed to ripen on the bush for
several weeks after achieving full color.
A mature currant bush can produce up
to 4 quarts of fruit each year.

Because of their tartness, currants,
particularly black currants, are rarely eaten
as fresh fruit. Instead, they are made into
jams and jellies or used in pies and sauces.
Black currants are sometimes soaked in
brandy or made into wine, sometimes
mixed with honey and spirits. Black cur-
rants are the basis for the French liqueur
creme de cassis. An infusion of the young
leaves of the black currant shrub makes
a drink similar to green tea.

Currants are high in vitamin C. Black
currants are a good source of potassium.
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ELDERBERRY

Family Caprifoliaceae
Scientific name Sambucus canadensis,
Sambucus coerulea

Common name eclderberry

Elderberries are tiny berries that range
from purple-red to blue and purple-black.
The elderberry tree is an American
version of the common elder tree that is found
on European, Asian, and northern African
soils. The eastern elderberry Sambucus
canadensis and the Western Sambucus
coerulea are two common varieties.

The elder tree, which belongs to the
honeysuckle family, has been around for
centuries and may date back to the Stone
Age. The Egyptians harvested its flowers
and extracted their essence to use as
medicine and to beautify the skin. In the
Middle Ages, it was believed that the elder
tree was home to witches and that cut-
ting it down would create trouble by
disturbing those residing in the branches.
In contrast, the Russians and the English
believed that the elder tree warded off evil
spirits. Hence, it was considered good
luck to plant an elder tree near one’s
home. The Sicilians believed that sticks
of elder wood could kill snakes and drive
away thieves.

The plant is an evergreen that lives
either as a large shrub, no more than 12

feet in height, or as a small tree, up to 20
feet in height, with hollow stems that
support large compounded leaves. Ideal
growth conditions include rich, sandy
soil and direct sunlight or medium shade.
The plant can be found growing wild in
meadows or pastures or along roadsides.
The plant produces sprays of small, white
flowers, up to 6 inches in diameter, that
give way to large clusters of berries, 6 to
9 inches wide.

Because of the tartness of the fresh
fruit and a toxic alkaloid that is contained
in the seeds (which is destroyed by heat),
the berries are always cooked before
eating. Alternatively, the berries can be
added to pies or made into jam or wine.

Elderberries are high in vitamin C,
fiber, and bioflavonoids, plant pigments
with antioxidant properties.

(GOOSEBERRY

Family Saxifragaceae

Scientific name Ribes hirtellum (American
gooseberry), Ribes grossularia (European
gooseberry)

Common name gooseberry

N

Gooseberries are round fruits that vary
from white to yellow, green, pink, red,
purple, and nearly black. The color of

the fruit is most intense in full sunlight.

The fruit consists of a translucent skin
tightly surrounding a white pulp that
encloses several small seeds. The berries
range from a fourth to an inch in diameter.

Most varieties of gooseberry available
in the United States are hybrids of the two
main species, European and American.
The fruits of the European variety are
about 1 inch in diameter. The American
variety is smaller and rounder and is pink
to purplish-red when mature.

The European gooseberry is native
to the Caucasus Mountains and northern
Africa, and the American variety is native
to the northeastern and north central
regions of the United States. Gooseberries
have been cultivated in Europe since the
15th century. The plants are very resis-
tant to cold temperatures and grow well
in cool, temperate climates.

Gooseberry plants are small, decidu-
ous, woody shrubs, about 4 to 5 feet in
height, with prominent thorns at the
nodes. The fruits are produced along the
stems singly or in small groups of two to
four. The fruits generally drop from the
shrub when they are overripe.

Because of their tartness, gooseberries
are usually cooked with sugar and not
eaten fresh. This tart but versatile berry
can be used by itself or blended with other
fruits to make pies, jams, or jellies.
Gooseberry sauce prepared from under-
ripe berries complements such dishes as
roasted goose or duck. Gooseberries are
also made into wine or vinegar. For
desserts, the larger, thinner-skinned,
sweeter types are picked when fully ripe.
The European gooseberry is usually pre-
ferred to the American type.

Gooseberries are high in vitamin C
and are a good source of fiber and
bioflavonoids, plant pigments with
antioxidant properties.
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Family Moraceae
Scientific name Morus species

Common name mulberry

Botanically, the mulberry is not a berry
but a collective fruit. After the flowers
are pollinated, they and their fleshy bases
swell and become succulent and full of
juice, like the drupes of a blackberry,
which the mulberry resembles in size and
shape.

There are three principal species, the
names of which refer not to the color of
the fruit but to the color of the buds. The
black mulberry (M. nigra) is native to
western Asia and has been grown in
Europe and the Middle East since ancient
times for its fruits. Large, juicy, and bluish
black, the black mulberry is no doubt the
most flavorful, with its refreshing com-
bination of sweetness and tartness. The
American, or red, mulberry (M. rubra),
indigenous to the eastern United States,
grows wild from Massachusetts to the Gulf
Coast. Usually a deep red-purple, the red
mulberry is not as tasty as its black cousin.
The white mulberry (M. alba) is the least
tasty of the three, with an unpleasant
sweetness that lacks the pleasing tartness
of the black mulberry. The plant is native
to eastern and central China, where the
tree has long been cultivated for its leaves,

which are the essential food for silkworms.
The white mulberry became naturalized
in Europe, and both the trees and the silk-
worms were introduced to the United
States in early colonial times in an attempt
to start a silk industry.

Mulberries can be eaten raw or used to
make jams, jellies, sorbet, ice cream, frozen
meringue, pudding, and sauces. Slightly
unripe, tart berries are best for making pies
and tarts. Mulberries also make an
interesting wine and are excellent as dried
fruits. In medieval England, the berries
were puréed to make murrey, which was
added to spiced meats or used as a pudding.

Mulberries are high in vitamin C.

RASPBERRY

Family Rosaceae

Scientific name Rubus idaeus, Rubus
strigosus

Common name raspberry

Raspberries are small aggregate fruits,
composed of numerous, small drupelets,
each containing a small seed and
clustering together around a central core.
They range from a half to an inch or more
in diameter. When the berry is picked
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from the stem, the core remains behind,
leaving a hollow cavity in the fruit.
Raspberry varieties are distinguished by
color. Red berries are the most common
and popular, black raspberries are some-
what smaller and less round, and golden
berries, which are available only in limited
quantities, can vary from yellow to orange,
amber, and even white. Raspberries are
fragrant and sweet, with a slight tartness.
The raspberry is sometimes considered
the most intensely flavored of the berry
family.

Traces of wild raspberries have been
found at prehistoric sites in Asia, and
American Indians used wild raspberries
medicinally. Red raspberries have been
cultivated in Europe for more than 400
years, brought home by Crusaders who
found them growing in the Mount Ida
region in Turkey. During the 18th
century, the cultivation of raspberries
improved, and by the 19th century, they
were being grown widely throughout
Europe and North America. By the 1860s,
more than 40 varieties were known. Today,
about 90 percent of all domestic rasp-
berries are grown in Oregon, Washington,
and California, with some imported from
Canada and Chile during the off-peak
season.

Raspberries are thorny, perennial
bushes that can reach heights of 10 feet.
They prefer cool summers, mild winters,
and a dry harvest season. Three years is
required for the bushes to begin produc-
ing the delicate white flowers from which
the berries form on erect stalks or canes.
Mature berries must be handled carefully
because they are fragile and easily damaged.
Some are packed in small containers for
the fresh market, but the bulk of the har-
vest is processed into frozen, concentrated,
or canned forms.

Raspberries are best eaten within 1 to
2 days of purchase. If possible, they should
not be washed, because they absorb water
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and become mushy, but they can be rinsed
quickly just before serving. Whole berries
can be frozen for up to 1 year.

Fresh raspberries make a delicious top-
ping for cereals, pancakes and waffles,
yogurt, puddings, cake, and ice cream; a
colorful, sweet addition to fruit or green
salads; and an excellent snack eaten right
out of hand. They can be preserved in
brandy or syrup or added to vinegar to make
a delicious salad dressing. Raspberries make
wonderful tarts, jams, jellies, compotes,
wine, and beer and are an elegant addition
to champagne and punch. Cooked rasp-
berries, mixed with a touch of lemon or
orange juice to enhance their color, make
a tasty sauce for chicken and fish dishes.

Raspberries are high in vitamin C and
are also a good source of both soluble and
insoluble fiber.

STRAWBERRY

Family Rosaceae

Scientific name Fragaria vesca, Fragaria
americana

Common name strawberry

The sweet, juicy, bright-red strawberry
is actually not really a fruit in the
botanical sense but a swelling of the
plant’s stalks that occurs after the flowers

are pollinated. The real fruits are the 200
seeds, called achene, that cover the berry’s
surface. The plant itself is a low-grow-
ing perennial that produces horizontal
runners, or stolons, that spread out from
the base and take root to form new plants.
The hundreds of varieties of straw-
berries in the United States, which vary in
size, color, and taste, are distinguished
primarily by their locale. Some California
varieties include Chandler, Selva,
Seascape, and Camaroso. Florida vari-
eties include the Florida 90, with large,
red, flavorful fruit; the Tioga, a large,
vigorous plant with medium-quality
berries; the Florida Belle, a disease-resis-
tant variety with red, conical fruit; and
the Sequoia, with high-quality fruit that
tends to be soft when ripe.
Strawberries, which are native to
Europe and North and South America,
thrive in temperate zones throughout the
world and have a history more than 2,000
years old. Wild strawberries, which are
smaller but more fragrant and flavorful
than cultivated varieties, grew in Italy as
early as the 3rd century B.C. American
Indians are known to have cultivated
strawberries by the 17th century to eat
fresh and also dried and added to winter
soups. They also used them medicinally,
to make dyes, and as preservatives for
other food. In the early 18th century, the
French developed larger strawberries by
crossing two wild varieties. These plants
are believed to be the source of the large
cultivated strawberries we enjoy today.
Although the source of the name
“strawberry” is unknown, it may derive
from the practice of placing straw around
the plants for protection, from the
runners that the plant sends out, or from
the Anglo-Saxon verb “to strew,” which
could have led to names such as strea-
bergen, streberie, straibery, and, finally,
the English strawberry.
Strawberries prefer well-drained,
moist, sandy soils, warm days, and cool

nights. The flowers, usually white but
sometimes pink, give rise to berries that
ripen about a month after the blossoms
form. Most varieties of strawberry con-
tinue to bloom and produce fruit
throughout the harvest season. The fruit
is picked at the peak of its freshness and
does not ripen after harvesting. Because
strawberries are easily bruised, they are
carefully hand-picked, sorted, and packed
in the field and then rushed to cooling
facilities. They are stored for only 24
hours before being shipped in refrigerated
trucks to markets.

In California, where strawberries have
been cultivated since the early 1900s, the
fruit grows 10 months of the year, from
January through November; the peak
season falls between April and June. In
fact, California produces more than 80
percent of all domestic strawberries, about
1 billion tons per year. In Florida, the
second-largest producing state, straw-
berries are grown in the winter months
only, and Oregon cultivates berries mostly
for frozen products. Although other states
produce strawberries, they usually are
available only in the warm summer months
for local markets. Some strawberries are
also imported from Mexico and New
Zealand.

The freshness and flavor of strawber-
ries can be preserved if they are not
washed until just before they are to be eaten.
Fresh strawberries are most frequently
served sliced over small shortcakes, topped
with whipped cream; used as a garnish
for appetizer and cheese platters; or added
to fresh fruit tarts. Whole, long-stemmed
strawberries dipped in chocolate make an
elegant dessert. Strawberries are also
added to rhubarb pies and made into pre-
serves. Mixed in a blender with low-fat
milk or yogurt, honey, and other fruits,
they make a refreshing, nutritious shake.

Strawberries are high in vitamin C.



NUTRIENT CONTENT

1/2 cup
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Black- Blue- Cran- Currant Elder- Goose- Mul- Rasp- Straw-
berry berry berry (red) berry berry berry berry berry
Energy (kilocalories) 37 41 23 31 53 33 30 30 22
Water (%) 86 85 87 84 80 88 88 87 92
Dietary fiber (grams) 4 2 2 2 ) 3 1 4 2
Fat (grams) 0 0 0 0 0 0 0 0 0
Carbohydrate (grams) 9 10 6 8 18 8 7 7 B
Protein (grams) 1 0 0 1 0 1 1 1 0
Minerals (mg)
Calcium 23 4 3 18 28 19 27 14 10
Iron 0 0 0 1 1 0 1 0 0
Zinc 0 0 0 0 0 0 0 0 0
Manganese 1 0 0 0 - 0 = 1 0
Potassium 141 65 34 154 203 149 136 93 120
Magnesium 14 4 2 7 4 8 13 11 7
Phosphorus 15 7 4 25 28 20 27 7 14
Vitamins (mg)
Vitamin A (RE) 12 7 2 7 44 22 2 8 2
Vitamin C 15 9 6 23 26 21 25 115 41
Thiamin 0 0 0 0 0.1 0 0 0 0
Riboflavin 0 0 0 0 0 0 0.1 0.1 0
Niacin 0 0 0 0 0 0 0 1 0
Vitamin Bs 0 0 0 0 0.2 0. 0 0 0
Folate (ug) 24 ) 1 4 4 5 4 16 13
Vitamin E 1 1 0 0 1 0 0 0 0

Note: A line (-) indicates that the nutrient value is not available.
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BREADFRUIT

Breadfruit is a large oblong or round fruit, 8 to 10 inches in diameter and up to
10 pounds in weight, with a thin, bumpy skin that turns green-brown to yellow
as the fruit ripens. The meat is cream-colored, mealy, and starchy

in texture, and it is blandly sweet, similar to the potato.

Thus, it is not eaten as a fruit but as a high-
carbohydrate vegetable. Mature breadfruit

is dark, dull, greenish brown, with
stains on the surface from the milky
sap that is exuded by the fruit.

Family Moraceae (fig or mulberry)

Scientific name Artocarpus communis,
Artocarpus altilis

Common name breadfruit

¥ High in vitamin C and dietary fiber

¥ A good source of potassium

VARIETIES

On the island of Maui in Hawaii, almost
100 varieties of breadfruit, called “ulu,”
are grown at Kahanu Gardens of the
National Tropical Botanical Garden.

ORIGIN & BOTANICAL FACTS

Native to the Pacific, particularly Polynesia
and southeast Asia, the beautiful, smooth-
barked breadfruit tree grows to about 60
feet tall, with dark-green, palmate leaves
up to 3 feet long. Breadfruit was very
important in the lives of early Polynesian
people, who carried it with them in their
canoes and planted trees wherever they
settled throughout the Pacific Islands. In
Hawaiian tradition, breadfruit is a symbol
of creation and of the creator’s generosity
and love. Today, however, the largest pro-
ducers of breadfruit are the Caribbean
Islands.

Each breadfruit actually is composed
of thousands of small fruit growing
together around a core. Breadfruit is gen-
erally picked while it is firm and before

it ripens, becomes overly sweet, and falls
to the ground.

Breadfruit grows in hot, wet, tropical
lowlands, tolerating a variety of well-
drained soils. The fruit is propagated from
shoots that develop from the tree’s roots,
or from root cuttings themselves. The
tree produces an extensive root system,
so it must be planted where it will have
room to grow. It does not transplant
easily. Trees bear fruit 5 to 7 years after
the shoots are planted, and generally two
crops of fruit mature during the year, once
between April and June, and once
between October and January.

Breadfruit must be harvested by hand,
by climbing the tree and cutting or snap-
ping off the stem close to the branch. If
knocked from the tree, bruises will cause
rapid softening. Because individual bread-
fruits do not develop at the same rate,
each tree must be harvested several times
during the season.

USES

Breadfruit that is slightly soft with a
yellow to tan rind and no bruises should
be chosen. The fruit can be stored up to
10 days if wrapped in plastic and placed

in a cool area. Like squash or potatoes,
breadfruit can be peeled and boiled,
steamed, baked, grilled, stir-fried, or made
into a salad resembling potato salad. It
also can be preserved through fermenta-
tion. In Hawaii it is sometimes pounded
into a paste called “ulu poi.” (Hawaiian
poi usually is made from taro root.)
Despite its name, it is not used to make
bread. In the Pacific, the sap and wood
of the breadfruit plant have various non-
culinary uses. Breadfruit is sold fresh in
some ethnic markets or specialty stores, or
it is sometimes available canned.

NUTRIENT COMPOSITION

Breadfruit is high in vitamin C and fiber
and is a good source of potassium.

11 (96 g)

NUTRIENT CONTENT

Energy (kilocalories) 99
Water (%) 70
Dietary fiber (grams) 5
Fat (grams) 0
Carbohydrate (grams) 26
Protein (grams) 1

Minerals (mg)

Calcium 16
Iron 1
Zinc 0
Manganese 0
Potassium 470
Magnesium 24
Phosphorus 29
Vitamins (mg)

Vitamin A 4 RE
Vitamin C 28
Thiamin 0.1
Riboflavin 0
Niacin 1
Vitamin Bg 0.1
Folate 13 ug
Vitamin E 1



CALAMONDIN

Calamondin, also called “acid orange,” is a citrus fruit resembling a miniature
orange. It is a slightly oblong fruit about 1 to 1.5 inches in diameter. The edible
peel is smooth and tender and varies in color, ranging from yellowish green when
premature to deep orange when ripe. The flesh

is juicy and orange and forms a segmented

crown around a small semi-hollow
axis. Calamondin contains a
small number of seeds with

green cotyledons. The fruit

is extremely sour but can

also be very bitter if picked

before maturity.

Family Rutaceae
Scientific name Citrofortunella mitis
Common name calamondin

¥ No nutritional information is available

VARIETIES

Calamondin is one of several hundred
subspecies of the genus Cizrus. It belongs
to the family that includes lemons, limes,
and kumquats. Cross-breeders believe
that it may be a hybrid of lime and man-
darin. Others think it resembles a cross
between the kumquat and the tangerine.
It is a close relative to the “kalamansi,”
also known as “musk lime,” which is used
extensively in southeast Asian cuisine.

\

B

ORIGIN & BOTANICAL FACTS
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USES

Calamondin is a native of the Philippines
but has its origin in China. The fruit
was brought to Florida from Panama via
Chile in the late 1800s. It is cultivated in
Florida and in California and is mostly
recognized for its ornamental value.
According to ancient Chinese beliefs, a
flourishing calamondin tree will bring
good luck to the household. Unlike
many of its cousins in the citrus family, it
is able to withstand mild cold tempera-
tures. However, it thrives best in filtered
sunlight and acidic soil at temperatures
ranging between 60° and 85° Fahrenheit.
Excess moisture may damage its roots.
The dwarf tree produces very decorative,
fragrant white flowers about an inch in
diameter, and it is valued as an ornamen-
tal houseplant whose beauty lasts through
the year. Its golden fruits can take up to
12 months to mature and ripen.

Aside from its use as a garnish, cala-
mondin is appreciated for its distinctive
flavor. The entire fruit, except for the
seeds, can be consumed. The fruit is best
used within a week of harvesting when it
is still green. Once it reaches deep yellow,
it must be kept refrigerated to retain its
crispness and aroma. The fruit can be
kept refrigerated up to 2 weeks. This tiny
fruit releases a highly acidic (almost caustic
in taste) juice that works wonderfully as
a flavor enhancer in a variety of dishes,
from fish to noodles, soups, sauces, and
desserts. It also is used to make preserves.
Calamondin juice serves as a base in many
beverages.
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CARAMBOLA

The carambola is an oval to elliptical fruit with a thin, shiny, waxy surface and a
greenish yellow skin. Its length ranges from 2 to :

6 inches with four to six prominent vertical lobes
(cells) that result in star-shaped slices when cut
crosswise. The flesh is light to dark yellow,
crunchy, juicy, and translucent. The flavor
resembles a blend of the flavors of many

fruits. Up to 12 small, thin, edible seeds are
contained in each fruit, enclosed by a thin

gelatinous pocket.

Family Oxalidaceae
Scientific name Averrhoa carambola
Common name starfruit, carambola, star

apple
¥ High in vitamin C

¥ Good source of vitamin A
(beta-carotene) and fiber

VARIETIES

Two types of carambola are available: the
tart varieties and the sweet. The leading
commercial variety, the Arkin, is sweet
and has a bright-yellow to yellow-orange
skin and flesh. Another common variety
is the Golden Star, a fruit that is slightly
larger than the Arkin and mildly tart.
Other varieties include the Fwang Tung,
Hoku, Kaiang, Maha, Sri Kembanqan,
Wheeler, Thayer, and Newcombe.

ORIGIN & BOTANICAL FACTS

The carambola has been cultivated in
southeast Asia for many centuries and is
thought to have originated in what is now
Sri Lanka or in Malaysia. The carambola
was introduced into Florida around 1887,
and later Hawaii. Currently, the major
suppliers worldwide include Taiwan,
Malaysia, Guyana, India, the Philippines,
Australia, and Israel.

The carambola tree is a slow-grow-
ing, short evergreen (25 to 30 feet high
and 20 to 25 feet wide) that can be single-
trunked or multitrunked. Carambola

leaves are compound structures composed
of smaller ovoid to oblong leaflets. The
leaves are spirally arranged on the branch
and are sensitive to light and sudden
movements (they fold up during the night
or when the tree is abruptly shaken).
Although classified as a subtropical plant,
the tree can tolerate short periods of frost
with little damage.

If picked before ripening, green
carambola fruit eventually turns yellow.
However, the fruit is sweetest if allowed
to ripen on the tree.

USES

Carambolas are easily damaged, and it is
best to choose fruits that are firm and
shiny. The fruit can be refrigerated in a
moderately humid area for about 3 weeks
without damage or loss in fruit quality.
When transferred to room temperature,
fruits that have been picked before fully
ripe will turn yellow. The sweet variety is
generally eaten fresh, either whole or sliced.
Juiced, preserved, dried, and canned ver-
sions also are available. The tart variety
is used for making jams. Before the fruit
is served, the darker edge of the cells (or
ridges) should be removed and the fruit
sliced crosswise. The star-shaped sections

are often used as garnishes for light summer
entrées. Rubbing a very small amount
of salt onto the exposed flesh will prevent
the darkening that is caused by exposure
to the air. Other uses for the fruit include
pickling, adding it to salsa and salads,
puréeing it for chutney, grilling it on
skewers with seafood or chicken, using it
as a garnish, and adding it to puddings,
tarts, stews, and curries. In Hawaii,
carambola juice is mixed with gelatin,
sugar, lemon juice, and boiling water to
make sherbet.

NUTRIENT COMPOSITION

Carambolas are high in vitamin C and
are a good source of vitamin A (beta-
carotene). The fruit is also a good source
of dietary fiber.

w

NUTRIENT CONTENT

Energy (kilocalories) 42
Water (%) 91
Dietary fiber (grams) 3
Fat (grams) 0
Carbohydrate (grams) 10
Protein (grams) 1

Minerals (mg)

Calcium 5
Iron 0
Zinc 0
Manganese 0
Potassium 207
Magnesium 11
Phosphorus 20
Vitamins (mg)

Vitamin A 62 RE
Vitamin C 27
Thiamin 0
Riboflavin 0
Niacin 1
Vitamin Bg 0.1
Folate 18 ug
Vitamin E 0



CHERIMOYA

The cherimoya is a large compound fruit, about 4 to 8 inches long and weighing
up to 6 pounds, with a conical or heart shape. Its relatively thin skin may be
smooth with fingerprint-like markings or covered with scale-like overlapping

lobes. The fruit can be green or bronze,
turning almost black as it ripens.
The fragrant, juicy white flesh is
strewn with black, almond-shaped
seeds, has the texture of firm
custard, and has a flavor resembling
a mixture of pineapple, papaya,
and banana.

Family Annonaceae
Scientific name Annona cherimola
Common name cherimoya, custard apple

¥ A good source of vitamin C

¥ Provides some dietary fiber

VARIETIES

Of the more than 50 varieties of cheri-
moya, most were developed in California.
The Bays, from Ventura, California, is a
medium-sized fruit with a lemony flavor,
and the Booth, which tastes like papaya,
is one of the hardiest.

ORIGIN & BOTANICAL FACTS

As with other members of the Annonaceae
family (such as atemoya, soursop, and
sweetsop), the cherimoya is believed to
have originated in the inter-Andean valleys
of Ecuador, Colombia, and Peru. The seeds
were brought to California in 1871 and
planted in the area of Carpinteria, south
of Santa Barbara. Today, cherimoyas are
grown in many parts of the tropical and
subtropical world, including El Salvador,
Mexico, Malaysia, the Philippines, and
Vietnam. California is the only North
American producer of the cherimoya, and
the fruit is not exported to other states.
The cherimoya tree is a dense, fast-
growing, subtropical or mild-temperate
evergreen that can grow to 30 feet tall if

not pruned. The large, dark-green leaves
have velvety undersides and prominent
veins. Cherimoya trees can grow in a wide
range of soil types but seem to grow best
in well-drained, medium soil of moderate
fertility. They do not flourish in hot, humid
climates, but prefer sunny exposure, light
coastal air, and cool nights. The trees can
tolerate a light frost and require some
chilling to produce well.

Cherimoyas generally are propagated
by seed or grafting. A tree grown from
seed will produce fruit after 5 or 6 years,
but grafted trees will produce fruit in 3
to 4 years. The greenish brown flowers
of the cherimoya tree open first as female
flowers for 36 hours, and later as male
flowers. However, they usually are hand-
pollinated. The fruits are clipped from
the tree while they are still firm, because
they usually crack open and decay if left
to ripen on the tree.

USES

Because the pulp of the cherimoya is the
only edible portion, the peel and seed
must be removed before eating. Unripe
fruits can be ripened at room tempera-
ture. Ripe fruits tend to ferment quickly

Fruits 169

and should be stored in the refrigerator
for no more than 1 to 2 days. Care
should be used when handling the fruits,
because cherimoyas are very fragile. The
fruit is best served chilled. The ripe fruit
is cut in half or quartered and the flesh
spooned out, cubed, or sliced and added
to fruit salads. The pulp also can be puréed
and used as a topping for puddings and
frozen desserts or made into refreshing
sorbets, ice creams, or milk shakes. The
fruit itself also can be served frozen.

NUTRIENT COMPOSITION

The cherimoya is a good source of vita-
min C and provides some dietary fiber.

8g)

NUTRIENT CONTENT

Energy (kilocalories) 64
Water (%) 74
Dietary fiber (grams) 2
Fat (grams) 0
Carbohydrate (grams) 16
Protein (grams) 1

Minerals (mg)

Calcium 16

Iron

Zinc —

Manganese —

Potassium =

Magnesium =

Phosphorus 27

Vitamins (mg)

Vitamin A RE

Vitamin C

Thiamin

Riboflavin

Niacin

L= lolole|=
2

Vitamin Bg

Folate —

Vitamin E -

Note: A line (-) indicates that the nutrient
value is not available.
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CHERRY

Cherry fruits are round with a depression at the stem.

They are a fourth to an inch in diameter

and have a smooth, thin skin that adheres

to the fleshy pulp. The color of the
skin, as well as the pulp, can range
from yellow to red to near black,
depending on the variety. Each
fruit has a hard seed at its center.

Family Rosaceae
Scientific name Prunus avium
Common name cherry, sweet cherry

¥ Sour cherries are a good source
of vitamin C and vitamin A
(carotene)

¥ Contain terpenes, phytochemicals
that may help prevent cancer

VARIETIES

Cherries are categorized as “sweet” or
“sour” according to their flavor. Bing and
Lambert are popular dark-red, sweet
cherries. Rainier and Royal Ann are sweet
varieties that are golden with a slight
touch of red. Sour cherries are smaller,
softer, and more globular, and the best-
selling varieties are Early Richmond,
Montmorency, and Morello.

ORIGIN & BOTANICAL FACTS

Named after the Turkish town of Cesarus
where they were first cultivated, cherries
are believed to have originated in north-
eastern Asia. They were mentioned by
Theophratus, a Greek philosopher and
naturalist, in the History of Plants, written
in 400 B.C. Currently, the United States
produces about 90,000 tons of cherries
annually, with Washington, Oregon,
Idaho, and Utah producing 70 percent
of the nation’s crop. Worldwide, Europe
is the leading producer.

Cherries are related to other deciduous

e

flowering fruit trees such as the peach.
Until recently, cherry trees were difficult
to grow in a home garden because of their
large spread and height: a cherry tree can
reach 40 feet in height. This problem
has been eliminated by the development
of new self-fertilizing hybrids that reach
no more than 6 to 8 feet in height.
Cherry trees provide a spectacular display
of white or pink blossoms in spring, and
some varieties are grown purely for their
ornamental value.

Domestically grown cherries are avail-
able only from late May through early
August. After August, cherries that
appear in the market often have been kept
in cold storage. In addition, small quan-
tities are imported from Chile and New
Zealand during the off-season.

USES

Sweet cherries are usually eaten fresh.
They can be used to top ice cream,
yogurt, or pancakes and waffles, or they
can be tossed into a fruit salad. Pitted
sour cherries are used as a pie filling or
made into delicious compotes and jams.
Candied cherries are an important ingre-
dient in baked items such as fruitcake and
Black Forest cake. Dried cherries are also
available for snacks or to be added to

desserts or baked goods.

NUTRIENT COMPOSITION

Sour cherries are higher in vitamin C and
vitamin A (carotene) than the sweet varieties.
They also contain terpenes, phytochemicals
that may help prevent cancer. (See the
Appendix, page 434, for the nutrient con-
tent of sour cherries.)

sweet cherries
73

NUTRIENT CONTENT

Energy (kilocalories) 52
Water (%) 81
Dietary fiber (grams) 2
Fat (grams) 1
Carbohydrate (grams) 12
Protein (grams) 1

Minerals (mg)

When selecting cherries, choose those
that are firm, bright, and shiny. Soft or
shriveled fruits with darkened stems are
a sign of old age or poor storage condi-
tions. After purchase, cherries should be
covered and refrigerated if not used
immediately, because they tend to absorb
odors. Fresh cherries can be stored in the
refrigerator for up to 1 week or frozen for
up to 1 year.

Calcium 11
Iron 0
Zinc 0
Manganese 0
Potassium 162
Magnesium 8
Phosphorus 14
Vitamins (mg)
Vitamin A 15 RE
Vitamin C 5
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0
Folate 3 g
Vitamin E 0



COCONUT

The coconut is the fruit of the coconut palm. Roughly oval, the fruit is up to 15
inches long and 12 inches wide. Each coconut has several layers: a smooth outer
covering; a fibrous husk; a hard, brittle, dark-brown, hairy shell with three
indented “eyes” at one end; a thin brown skin; the edible

fleshy white coconut meat inside this skin; and the
clear coconut “milk” at the center. The unripe
coconut is usually green, although some

varieties have a yellowish covering.

Family Arecaceae or Palmaceae
Scientific name Cocos nucifera
Common name coconut

¥ High in saturated fat

VARIETIES

There are several types of coconut palm,
varying from genetically engineered dwarf
varieties to the familiar tall varieties, which
attain heights of 80 to 100 feet.

ORIGIN & BOTANICAL FACTS

The coconut palm is found throughout
the tropics, although experts believe it is
a native of the West Pacific and Indian
Ocean islands. It is cultivated in the hot,
wet lowlands of South and Central
America, India, and Hawaii and through-
out the Pacific Islands. Because this palm
tolerates brackish soils and salt spray, it
is typically found along tropical, sandy
shorelines. In the United States, the
coconut palm is found in Hawaii, the
southern tip of Florida, Puerto Rico, and
the Virgin Islands.

The coconut palm is tall and slender,
with a cluster of leaves at the top of a
slightly curved trunk. The tree has a
swollen base and a strong, flexible, ringed
trunk. The yellowish green, pinnate,
compound leaves that form the crown
are 15 to 17 feet in length, made up of
lanceolate leaflets that can reach lengths

of 3 feet. The tree typically begins to bear

fruit when it is about 7 years old. The
fruits are produced in clusters near the
base of the leaf fronds at the rate of about
50 per year. Thus, during its lifetime of
70 to 100 years, the coconut palm
produces thousands of fruits. Fresh
coconuts are available year-round, with
the peak season from October through
December. Coconuts that are available
for sale in the United States almost always
have the two outer layers removed. Upon
ripening, the flesh of the coconut trans-
forms from a translucent yellow gel to a
firm, white meat.

USES

When selecting coconuts, choose those
that are free from cracks and heavy for
their size and sound full of liquid when
shaken. The “eyes” should be dry and
clean. Unopened coconuts can be stored
at room temperature up to 6 months. The
coconut is opened by piercing two of the
eyes. The thin, slightly sweet coconut
water inside the nut can be mixed with
lemon or lime juice and used as a
beverage. Chunks of ripe coconut meat
can be grated or chopped and eaten
directly or substituted for dried, pack-
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aged coconut in recipes. Grated fresh
coconut can be refrigerated tightly sealed
up to 4 days or frozen up to 6 months.
Coconut milk and cream are made by
heating water and shredded fresh or des-
iccated coconut. Both coconut milk and
cream are used in cooking and in prepar-
ing drinks. Dried coconut meat, called
copra, is pressed to extract coconut oil.

NUTRIENT COMPOSITION

Coconut meat provides some fiber but is
high in fat, a substantial amount of which
is saturated fat. Coconut oil has the
dubious distinction of being one of the
most highly saturated of all plant-based
oils and is best consumed in limited
amounts.

1 piece, raw

(11/4x1in) (23 g)

NUTRIENT CONTENT

Energy (kilocalories) 80
Water (%) 47
Dietary fiber (grams) 2
Fat (grams) 8
Carbohydrate (grams) 3
Protein (grams) 1

Minerals (mg)

Calcium S
Iron 1
Zinc 0
Manganese 0
Potassium 80
Magnesium 7
Phosphorus 25
Vitamins (mg)
Vitamin A 0 RE
Vitamin C 1
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0
Folate 6 ug
Vitamin E 0
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DATE

The date is a small, oblong fruit of the date palm tree that grows in clusters of as
many as 200. The mature date is approximately 2 inches long and 1 inch wide

and has a somewhat wrinkled skin and a
single, central pit. Dates can be

yellow to orange, red, green,

or brown.

Family Palmaceae
Scientific name Phoenix dactylifera L.
Common name date

¥ A good source of fiber

VARIETIES

Fresh dates are classified as “soft,” “semi-
soft,” and “dry,” depending on their mois-
ture content. The most common type is
“semisoft,” a well-known example of
which is the large, flavorful Medjool from
Morocco. Other “semisoft” varieties are
the firm-fleshed, amber Deglet Noor and
the small, golden Zahidi. The Barhi,
Khadrawy, and Halawy are “soft” dates.
“Dry” varieties contain relatively little
moisture when ripe. Thus, the term “dry”
does not mean “dehydrated” or “dried.”

ORIGIN & BOTANICAL FACTS

Dates originated somewhere in the desert
area that stretches from India to North
Africa. Cultivation seems to have begun
at least 8,000 years ago, when settlement
began along the Jordan River and around
the Dead Sea. Archacological evidence
indicates that cultivation of dates was well
established by 3000 B.C. in what is now
Iraq.

The northern coastal region of the
Middle East was originally called
Phoenicia, a name that may be the source
of the early Greek term for the date,
phoenix. The word “date” appears to
have been derived from the Greek
daktylos, which is related to part of the

fruit’s scientific name, dactylifera.
Dactylifera means “the finger-bearer,” an
apt description of the date palm, with its
brown bunches of finger-like fruit.

Dates were first brought to the
Americas in the 18th century by Spanish
missionaries, who planted date palms
around their missions. Some of these
original trees still stand in southern
California and in Mexico. Today,
although the Middle East supplies three-
fourths of the world’s dates, much of the
American demand is supplied by dates
from California and Arizona. Seventy-
five percent of California dates are of the
Deglet Noor variety, but some Medjools
are grown along the Colorado River.

The date palm grows to about 100
feet in height. The tree itself can thrive
in almost any warm climate, but fruit
production requires a hot, dry environ-
ment with an underground water supply.
Humidity prevents the fruit from setting,
and temperatures below 70° Fahrenheit
prevent ripening.

USES

The dates most often available in stores
are either fresh or partly dehydrated.
These may be difficult to distinguish,

because fresh dates are rather wrinkled,
and both types are usually packaged in
cellophane. Covered and refrigerated,
both types should keep indefinitely.

Fresh dates can be eaten as a snack or
chopped and added to dry and cooked
cereal, yogurt, puddings, breads and
muffins, cookies, and ice cream. Middle
Eastern recipes include dates in stews,
poultry stuffing, and pilafs.

NUTRIENT COMPOSITION

One serving of dates provides minimal
amounts of vitamins and minerals, but
dates are a good source of dietary fiber.

“ 5, dried (42 g)

NUTRIENT CONTENT

Energy (kilocalories) 114
Water (%) 22
Dietary fiber (grams) 3
Fat (grams) 0
Carbohydrate (grams) 31
Protein (grams) 1

Minerals (mg)

Calcium 13
Iron 0
Zinc 0
Manganese 0
Potassium 271
Magnesium 15
Phosphorus 17
Vitamins (mg)

Vitamin A 2 RE
Vitamin C 0
Thiamin 0
Riboflavin 0
Niacin 1
Vitamin Bg 0.1
Folate 5 g
Vitamin E 0



DURIAN

The durian varies from olive-green to yellow to brown and can be pendulous,
round, or oblong. The fruit ranges in length from 20 to 35 cm and can weigh up
to 10 pounds. The semihard shell of the durian is covered with short, pointed
spines that make the fruit difficult to open. The hard shell protects the fruit from
bruises and damage when the ripe fruit drops from the tree. The fruit

itself is a capsule that divides into
five lobes, or segments, when ripe.
Each segment contains one or
more brown seeds that are
covered with a thick, creamy,
strong-smelling pulp, the edible
part of the fruit.

Family Bombacaceae
Scientific name Durio zibethinus Murr
Common name durian

¥ A good source of vitamin C

VARIETIES

In Malaysia, more than 100 durian vari-
eties have been developed, and they are
identified only by number. The better
varieties of fruit have a thick, well-flavored
pulp with a creamy custard-like consis-
tency. The pulp varies from deep cream,
yellow, and orange to a violet-swirled
yellow. This swirled variety is noted for
its flavor, which alternates between bitter
and sweet.

ORIGIN & BOTANICAL FACTS

Commercial production of durian is con-
centrated in its native Thailand, Malaysia,
and Indonesia. Thailand is by far the largest
producer of durian, followed by Malaysia
and Indonesia. However, Malaysia is the
largest exporter of fresh durian. Other
southeast Asian countries such as the
Philippines also produce durian but on
a smaller scale and mostly for domestic
markets. Fresh durians are usually shipped
to nearby countries such as Singapore,

Hong Kong, and Taiwan. Nearly all of
the small quantity of frozen durian
exported from Thailand is shipped to the
United States, Australia, and Canada.

The durian tree can reach a height of
about 125 feet and may bear fruit twice
ayear. The crop is heaviest between June
and August. The fruits take 3 months to
develop. The yield increases with the age
of the tree, beginning with 10 to 40 fruits
during the 1st year, increasing to about
100 fruits during the 6th year, and
commonly reaching a yield of 200 after
the 10th year. Ripe fruits are usually
allowed to fall and are collected daily.
The fruits also may be harvested directly
from the tree, a common practice in
Thailand. Harvested fruits taste better
and have a shelf life of 9 to 11 days,
compared with 2 to 5 days when the fruit
is allowed to drop from the tree.

USES

Durian can be stored at room tempera-
ture 2 to 5 days. The ripeness of durian
may be indicated by the emission of a
strong, but not sour, smell when a knife
is inserted into the center of the fruit;
however, an inserted knife that comes out
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sticky is the best indication that the fruit
is ripe. Durian is generally eaten fresh or
made into desserts such as milk shakes, ice
cream, or custard. In Indonesia, fermented
durian is wrapped in palm leaves and
served as a popular side dish called
“tempoya.” The fruit also is mixed with
rice and sugar to make a dessert called
“lempog.” In addition, durian seeds can
be roasted or cut into slices and fried in
spiced coconut oil. They are then eaten
with rice or mixed with sugar to make a
sweet.

NUTRIENT COMPOSITION

The durian is a good source of vitamin C.

, raw (61 g)

NUTRIENT CONTENT

Energy (kilocalories) 89
Water (%) 65
Dietary fiber (grams) 2
Fat (grams) 3
Carbohydrate (grams) 16
Protein (grams) 0

Minerals (mg)

Calcium 4
Iron 0
Zinc 0
Manganese 0
Potassium 265
Magnesium 18
Phosphorus 23
Vitamins (mg)
Vitamin A 3 RE
Vitamin C 12
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0
Folate —
Vitamin E -

Note: A line (-) indicates that the nutrient
value is not available.
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FEIJOA

The feijoa, also called pineapple guava, is an oval fruit that grows up to about

3 inches in length. It has a thin, waxy, blue-green to olive skin that at times has

a red or orange blush. The flesh is creamy white and somewhat granular and
surrounds a translucent, jelly-like center that encloses 20 to 40 tiny, edible, oblong
seeds. Feijoa has a fairly complex flavor that

is often compared to that of pineapple
but also contains hints of strawberry,
guava, quince, and mint.

Family Myrtaceae
Scientific name Fejjoa sellowiana O. g
Common name feijoa, pineapple guava

¥ High in vitamin C
¥ A good source of folate

VARIETIES

Most varieties of feijoa cultivated today
originated in Australia, New Zealand, or
California. The Choiceana from Australia
is a small to medium-sized fruit with a
smooth skin and pleasant flavor. Selected
from Choiceana seedlings, the Mammoth
is a larger variety from New Zealand with
thick, wrinkled skin. The most widely
cultivated variety in California is the
Coolidge, a small to medium-sized fruit
with wrinkled skin and mild flavor.

ORIGIN & BOTANICAL FACTS

The feijoa is native to South America,
specifically the cool subtropical and trop-
ical highland areas of southern Brazil,
Uruguay, Paraguay, and Argentina. The
plant was introduced to California in the
1890s, and even though the feijoa is not
in great demand commercially, 1,000
acres in California are dedicated to its
cultivation. Some fruit is imported to the
United States from New Zealand.

The feijoa is a slow-growing evergreen
shrub that can be retrained to be a small

tree or pruned to form a dense hedge or
screen. Unpruned, it can reach 15 to 20
feet in height and in width. Its thick,
oval leaves are green on top and silvery
underneath, a feature that makes it an
attractive plant when ruffled by a breeze.
The flowers of the feijoa, formed singly or
in clusters, have white petals with bristly,
scarlet stamens.

Feijoas thrive in a variety of soils, but
they do best in well-drained, non-saline
soil. They prefer cool winters and mod-
erate summers; the fruit is less flavorful
in warm climates. Propagation is most
successful by cuttings and by layering and
grafting. Trees propagated from seed do
not produce fruit until they are 3 to 5
years old, and the fruit may be inferior
in quality.

Feijoas mature 4 1/2 to 7 months after
the flowers bloom, depending on the cli-
mate. Fruit that is picked when it is still
firm will ripen at room temperature, but
feijoas are most flavorful when allowed
to remain on the tree until they are ready
to drop. Harvesting is accomplished by
shaking the tree and letting the fruit fall
onto a tarpaulin to prevent bruising.

USES

Feijoas should be firm and unblemished.
They should be eaten within 3 to 4 days
of purchase or refrigerated up to a month.
Feijoas should be peeled before eating,
because the skin is bitter. Immersing the
peeled fruit in water and fresh lemon juice
keeps it from turning brown. Feijoas
usually are eaten fresh as desserts or used
as garnishes or in fruit salads. They can
be stewed or baked in puddings, pies, and
pastries or made into jellies and preserves.

NUTRIENT COMPOSITION

Feijoas are high in vitamin C and are a
good source of folate.

w

¢l

NUTRIENT CONTENT

Energy (kilocalories) 74
Water (%) 87
Dietary fiber (grams) -
Fat (grams) 1
Carbohydrate (grams) 16
Protein (grams) 2

Minerals (mg)

Calcium 26
Iron 0
Zinc 0
Manganese 0
Potassium 233
Magnesium 14
Phosphorus 30
Vitamins (mg)

Vitamin A 0 RE
Vitamin C 30
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0.1
Folate 57 pg
Vitamin E -

Note: A line (-) indicates that the nutrient
value is not available.



FIG

The fig is a pleasantly sweet fruit that consists of a soft flesh pursed around a large
number of tiny edible seeds. It can be eaten whole, peeled or unpeeled. Under
certain circumstances, the natural sugars crystallize on the surface of the fruit,

making the fruit sweeter. Figs are
small, about 1 to 3 inches long.

The shape varies from plain a~

round or oval to gourd shaped,
and the color ranges from
brown to purple-black to
almost white.

Family Moraceae
Scientific name Ficus carica
Common name fig

¥ Raw figs are a good source of vitamin
B and are high in fiber

¥ Dried figs are high in fiber

VARIETIES

Hundreds of varieties of figs exist
throughout the world. Although they
vary in shape and color, all have the same
fleshy, gelatinous pulp. The most well-
known varieties are the greenish Adriatic
fig, which has a white flesh; the Smyrna,
a familiar pear-shaped Turkish purple-
brown fig; the Kadota; the Celeste; the
Magnolia or Brunswick; and the Mission.
Most domestic figs are grown in the
Fresno area of California. These varieties
include the Calimyrna (a Californian
version of the Smyrna), the Mission, the
Adriatic, and the Kadota.

ORIGIN & BOTANICAL FACTS

The fig is believed to be as old as human-
kind. In the Bible, fig leaves served as the
first clothing for Adam and Eve in the
Garden of Eden. Fig remnants have been
found in excavation sites dating to 5000
B.C., and among the ancient Greeks,
Romans, Egyptians, and Muslims, the fig
had a symbolic and spiritual significance.

The fig’s origin has been traced to west-
ern Asia and to Egypt, Greece, and Italy.
Today, figs are found in all warm, dry
climates, especially sunny areas of the
Mediterranean. Rainy seasons are not
favorable to the fruit’s development. Excess
moisture can split the skin and accelerate
decay. Figs were brought to the Americas
by Spanish conquistadors in the 16th
century. The fruits arrived in California
through Catholic missions and were plant-
ed in areas around San Diego and Sonoma.

The fig is a broad, irregular, picturesque
deciduous tree that generally reaches 10
to 30 feet in height but can sometimes
reach 50 feet. The leaves are large, bright-
green, and hairy on both sides. Fig trees
are valued for their shade.

Fig tree blossoms do not appear on
the branches. Instead, the flower grows
inside the fruit, which is actually a flower
that is inverted into itself. The seeds are
actually underdeveloped, unfertilized
ovaries of the real fruit which impart the
resin-like flavor associated with figs.
Because figs will not continue to ripen
after harvest, they must be allowed to
ripen fully on the tree. Because fresh figs
are delicate, highly perishable, and very
sensitive to cold, 90 percent of all har-
vested figs are dried. Dried figs are avail-
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able year-round, but the peak season for
fresh figs lasts from June to October.

USES

Fresh figs should be plump and fairly soft
but free of bruises. Figs are quite perish-
able and should be refrigerated no more
than 7 days. Delicious as a snack, figs
also can be diced and added to salads and
other dishes or used for pie fillings and
preserves. Figs also add sweetness and
moisture to baked goods.

NUTRIENT COMPOSITION

Raw figs are a good source of vitamin Bg and
are high in dietary fiber. (See the Appendix,
page 434, for the nutrient content of dried

figs.)
m, raw (150 g)

NUTRIENT CONTENT

Energy (kilocalories) 111
Water (%) 79
Dietary fiber (grams) 5
Fat (grams) 0
Carbohydrate (grams) 29
Protein (grams) 1

Minerals (mg)

Calcium 53
Iron 1
Zinc 0
Manganese 0
Potassium 348
Magnesium 26
Phosphorus 21
Vitamins (mg)

Vitamin A 21 RE
Vitamin C 3
Thiamin 0.1
Riboflavin 0.1
Niacin 1
Vitamin Bg 0.2
Folate 9 ug
Vitamin E 1
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(GRAPEFRUIT

The grapefruit, one of the largest members of the citrus family, measures up to 5 or
6 inches in diameter. It is a plump, imperfectly round fruit
with thick, glossy skin that varies from yellow to pink-
tinged yellow. Like all citrus fruits, the flesh of the
grapefruit is segmented and each segment is tightly
wrapped in a semiopaque, thin, fibrous membrane,

the albedo. The segments are arranged
spherically around a solid axis.
The juicy flesh has a refreshing

tart taste.

Family Rutaceae
Scientific name Citrus paradisi
Common name grapefruit

¥ High in vitamin C

¥ Contains antioxidants that
may help prevent certain
forms of cancer

VARIETIES

The varieties of grapefruit are categorized
by the colors of their flesh, which range
from white to bright pink or red. The
white grapefruit has pale-yellow skin and
flesh, whereas the pink or red grapefruit
has rose to bright-pink flesh and pink-
tinged yellow skin. The flavor varies from
a biting, bitter tang to honey-sweet; the
white is the more bitter. The most
common variety of white grapefruit is the
White Marsh, and the most popular pig-
mented varieties are the Flame, the Rio
Red, and the Star Ruby. Some less familiar
varieties are the Duncan and the Golden.

ORIGIN & BOTANICAL FACTS

Citrus fruits have been part of the human
diet since the Stone Age, but the origins of
the grapefruit are a mystery. Some evidence
suggests that grapefruit may have origi-
nated in China 4,000 years ago and its
seeds spread worldwide by insects. Others
believe the grapefruit may be a descen-
dent of the pomelo, dropped on Jamaican

land by seagulls traveling from the island
of Barbados, where the fruit was brought
by a captain who worked for one of the East
Indian trading companies. Disagreement
even exists about the origins of the name
“grapefruit.” One theory holds that it
was so named because the growing fruits
resemble a cluster of grapes.

The grapefruit tree is a large evergreen
with dark, glossy, green leaves. The grape-
fruit prefers warmer climates and there-
fore thrives best in the southern states.
Today, Florida, Texas, and California
supply 90 percent of the world’s grape-
fruit. Because the fruits ripen at different
times in different areas, the fruits are
available year-round.

USES

Grapefruit sections can be added to fruit
or vegetable salads, paired with avocado,
or served as a complement to seafood
salad. Grapefruit skin can be candied or
used to make marmalade.

NUTRIENT COMPOSITION

Grapefruit is high in vitamin C. The pink
and red varieties contain vitamin A (beta-
carotene) and lycopene, an antioxidant that
may help prevent cancer.

Grapefruit contains a chemical that can
alter intestinal absorption of some med-
ications and lead to higher than normal
blood levels of some drugs and potential
problems. Individuals who take prescrip-
tion medications and who frequently drink
grapefruit juice or eat grapefruit should
notify their health care practitioners.

dium, raw (128 g)

NUTRIENT CONTENT

Energy (kilocalories) 41
Water (%) 91
Dietary fiber (grams) 1
Fat (grams) 0
Carbohydrate (grams) 10
Protein (grams) 1

Minerals (mg)

Fresh grapefruit may be left at room tem-
perature in a well-ventilated area for up to
a week or kept up to 6 to 8 weeks in the
crisper of a refrigerator. Exposure to
ethylene gas from other ripening fruits
may accelerate decay.

Fresh grapefruit halves are refreshing
at breakfast, for a snack, or as a first course
before dinner. Grapefruit that has been
lightly sprinkled with sugar and broiled
makes a pleasant, old-fashioned dessert.

Calcium 15
Iron 0
Zinc 0
Manganese 0
Potassium 178
Magnesium 10
Phosphorus 10
Vitamins (mg)

Vitamin A 15 RE
Vitamin C 44
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0.1
Folate 13 ug
Vitamin E 0



(URAPES

More grapes are grown than any other fruit in the world. These popular berries
are produced in thousands of varieties, growing in clusters on climbing vines and
low shrubs throughout most of the world’s temperate

zones. Grapes have juicy, sweet flesh and
smooth skins that range from pale
yellowish green to purplish black.

Family Vitaceae
Scientific name Vitis species
Common name grapes

¥ Contain phytochemicals
that may reduce heart disease

VARIETIES

The thousands of varieties of grapes can be
divided into two basic types: European
(Vitis vinifera) and American (Vitis labrusca).
Both are grown in the United States, but
the European varieties are the more popular.
Most American grapes (such as the Concord)
are slip-skin types, meaning that the skins
slide off easily, whereas the skins of most
European grapes cling tightly to the flesh.
Grapes are classified by whether they have
seeds or are seedless. They also can be clas-
sified by their uses, such as for the making
of wine (such as cabernet), for commercial
foods (such as concord grapes for jelly), or
for eating at the table (such as Thompson).

ORIGIN & BOTANICAL FACTS

Grapes are among the oldest cultivated
fruits. Fossil evidence indicates that grapes
were consumed, and possibly cultivated,
as early as 8,000 years ago near what is
now northern Iran, between the Black
and Caspian seas.

In precolonial America, native grapes
(Vitis girdiana) grew wild along the banks
of rivers and streams, but these grapes were
very sour. Spanish missionaries traveling
north from Mexico in the late 18th century
are believed to have brought the cultiva-
tion of European grapes to California.

Today, California produces about 97 per-
cent of all domestic grapes.

Grapes can grow in almost any climate,
but they thrive in temperate regions with
average annual temperatures above 50°
Fahrenheit. Although modern farm
machinery is used, some aspects of grape
growing, or “viticulture,” are still done
by hand. Grapevines generally are prop-
agated from grafts and cuttings rather
than from seed. Five years is required for
a young grapevine to reach optimal pro-
duction. The woody vines must be staked
to support the weight of the fruit. Like
most fruit, grapes develop sugar as they
ripen, but they do not get sweeter after
they are picked. Domestic grapes are
available from May through January or
March, and imported grapes fill the gap
during late winter and spring.

USES

When selecting grapes, it is best to choose
those with a powdery-looking coating
called “bloom.” Green grapes should have
a slight gold cast, and dark grapes should
be uniform in color. Grapes can be refrig-
erated in a perforated plastic bag for up
to 3 days. Table grapes such as Thompson
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seedless are served fresh or frozen.
Concord grapes are made into preserves,
jams, jellies, and juices. Others are dried
into raisins and currants or crushed to
make juice and wine, depending on vari-
ety. Red and purple wine or grape juice is
made by including the skins in the pro-
cessing of the grapes, whereas the skins
are removed to make white wine and juice.

“+ NUTRIENT COMPOSITION

Some varieties of grapes are good to
excellent sources of vitamin C, whereas
others are not. Moderate consumption of
red wine, which contains the phytochem-
ical resveratrol, along with a heart-healthy
diet may contribute to the prevention of
heart disease. (See the Appendix, page 436,

for the nutrient content of raisins.)

pean type, raw,

1/2 cup (18 fruits) (80 g)

NUTRIENT CONTENT

Energy (kilocalories) 57
Water (%) 71
Dietary fiber (grams) 1
Fat (grams) 0
Carbohydrate (grams) 14
Protein (grams) 1

Minerals (mg)

Calcium 9
Iron 0
Zinc 0
Manganese 0
Potassium 148
Magnesium ©
Phosphorus 10
Vitamins (mg)

Vitamin A 6 RE
Vitamin C 9
Thiamin 0.1
Riboflavin 0
Niacin 0
Vitamin Bg 0.1
Folate 3 g
Vitamin E 0
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GUAVA

Guavas are usually round or oval and approximately 2 to 4 inches in diameter.
Embedded in the center of the pulp are numerous (100 to 500) tiny, peach-

colored, round edible seeds. The
seeds encircle a pulp that is softer,
sweeter, and less granular than the
outer part of the fruit. The thin skin,
green and tart when unripe, can take
on shades of yellow, white, pink,

or light green when ripe and edible.

Family Myrtaceae
Scientific name Psidium guajava
Common name guava, guyava

¥ High in vitamin C and fiber

¥ A good source of vitamin A
(beta-carotene)

VARIETIES

Guavas differ greatly in flavor, and the
pulp can vary from white to pink, yellow,
or red depending on the variety. The vari-
eties found most often in U.S. markets
are the common, lemon, and strawberry
guava. The juice varieties usually have

deep-pink flesh and hard, inedible seeds.

ORIGIN & BOTANICAL FACTS

The guava is believed to have originated
in an area extending from southern
Mexico through parts of Central America.
Today, the guava is grown throughout
the tropics and subtropics and is an
important fruit in many parts of the
world, including Mexico, India, and
southeast Asia. Domestically, guavas are
grown in Hawaii, Florida, and parts of
southern coastal California.

The evergreen guava tree grows to a
height of about 35 feet with spreading
branches. The leaves are long, leathery,
and aromatic when crushed. The fruit,
technically a berry, generally matures 90

to 120 days after flowering. Although it
can survive outside subtropical areas, the
guava prefers warm, frost-free climates.
Fruits grown in cooler climates tend to
be inferior in flavor.

USES

NUTRIENT COMPOSITION

Guavas are a good source of vitamin A
(beta-carotene) and are rich in vitamin
C, although much of the vitamin C is in
the rind of the fruit. Guavas are also high
in dietary fiber and contain lycopene, a
carotenoid with antioxidant properties.

1, without seed (90 g)

NUTRIENT CONTENT

The softest, yellowest guavas, free of
blemishes, are best for purchase. They
can be ripened at room temperature and
refrigerated in a perforated plastic bag.
Mature but green guavas can be kept
refrigerated for several weeks and will
ripen at room temperature in 1 to 5 days.
The ripening process can be accelerated
by placing the fruit in a paper bag. Ripe
fruit that has changed color should be
eaten within a couple of days because it
will bruise easily and rot quickly. The
just-ripened fruit is crisper in taste than
the fully ripe fruit. Guavas can be frozen
for extended periods of storage. The flesh
of the guava can be eaten with a spoon
or peeled and sliced. Puréed guava is used
as a marinade or a dessert sauce or to
make smoothies or sorbet. Commercially,
guava is often made into juice.

Energy (kilocalories) 46
Water (%) 78
Dietary fiber (grams) )
Fat (grams) 1
Carbohydrate (grams) 11
Protein (grams) 1

Minerals (mg)

Calcium 18
Iron 0
Zinc 0
Manganese 0
Potassium 256
Magnesium 9
Phosphorus 23
Vitamins (mg)

Vitamin A 71 RE
Vitamin C 165
Thiamin 0
Riboflavin 0
Niacin 1
Vitamin Bg 0.1
Folate 13 ug
Vitamin E 1



JACKFRUIT

The jackfruit is the largest tree-borne fruit in the world, reaching 80 pounds in
weight, up to 36 inches in length, and 20 inches in diameter. This oval fruit has a
pale-green to dark-yellow rind when ripe and is covered with short, sharp, hexago-
nal, fleshy spines. The interior consists of large, soft, yellow bulbs

that taste like banana. The flesh
encloses hundreds of smooth,
oval, light-brown seeds.

Family Moraceae
Scientific name Artocarpus heterophyllus
Common name jackfruit, jakfruit

¥ A good source of vitamin C

¥ Provides a moderate amount
of vitamin A (beta-carotene)

VARIETIES

A relative of breadfruit, jackfruit comes
in two main varieties. One variety has a
fibrous, soft, sweet flesh with a texture
similar to that of raw oysters. The other,
more commercially important, variety is
crisp and almost crunchy with a flavor
that is not quite as sweet. This latter
variety is more palatable to western tastes.

ORIGIN & BOTANICAL FACTS

Believed to be indigenous to the rain
forests of India, the jackfruit has spread to
other parts of India, southeast Asia, the
East Indies, the Philippines, central and
eastern Africa, Brazil, and Suriname.
Although adapted to humid tropical and
near-tropical climates where it can reach
the size of a large eastern oak, the mature
jackfruit can withstand bouts of frost,
unlike its cousin, the breadfruit.
Jackfruits mature 3 to 8 months after

flowering, as indicated by a change in
fruit color from light green to yellow-
brown. After ripening, the fruits turn
brown and spoil very quickly.

USES

Throughout Asia, unripe jackfruit is often
boiled, fried, or roasted. The ripe fruit,
which emits a pleasant smell and has a
sweet taste, is usually eaten fresh as a
dessert, or fermented and distilled to pro-
duce a liquor. Jackfruit also is preserved
by drying or canning. Jackfruit seeds are
roasted or boiled and eaten like chestnuts
or, in India, used in curries.

NUTRIENT COMPOSITION

The jackfruit is a good source of vitamin
C. One serving also provides a moderate
amount of vitamin A (beta-carotene).

Fruits

1/2 cup (83 g)

NUTRIENT CONTENT

Energy (kilocalories) 78
Water (%) 121
Dietary fiber (grams) 1
Fat (grams) 0
Carbohydrate (grams) 20
Protein (grams) 1
Minerals (mg)
Calcium 28
Iron 0
Zinc 0
Manganese 0
Potassium 250
Magnesium 3i
Phosphorus 30
Vitamins (mg)
Vitamin A 25 RE
Vitamin C 6
Thiamin 0
Riboflavin 0.1
Niacin 0
Vitamin Bg 0.1
Folate 12 ug
Vitamin E 0
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JUJUBE

The jujube may be round or oblong and about the size of an olive or a date,
depending on the variety. As the fruit ripens, maroon spots begin to appear on
the thin, shiny, green skin until the entire fruit is reddish brown or almost black.
Shortly after turning color, the crunchy fruit begins

to soften and wrinkle. The yellow or green

flesh surrounds a single hard stone
that contains two seeds.

Although not particularly

juicy, the flesh is sweet,

especially when the fruit

has changed color.

Family Rhamnaceae

Scientific name Ziziphus jujuba

Common name jujube, Chinese jujube,
Chinese date, red date, Tsao

¥ Fresh jujube is high in vitamin C

VARIETIES

Of the more than 400 jujube types, Li and
Lang are the two most commonly avail-
able. Li, an early ripening variety, yields
round fruits that are best picked and eaten
while still green. Lang produces pear-
shaped fruits that are most flavorful when
left to brown and dry on the tree.

ORIGIN & BOTANICAL FACTS

The jujube is native to China, where it
has been cultivated for more than 4,000
years. Jujube plants were brought to
Europe around the year 1 A.D. and sub-
sequently became widely cultivated
throughout the Mediterranean region.
From Europe, the jujube was introduced
to the United States in the early 19th cen-
tury. Although most of the jujube supply
in the United States is imported from
China, some is grown on the West Coast.

Growing up to 40 feet in height, the
deciduous jujube tree is graceful and
ornamental with small, shiny green leaves

and drooping, zigzag-shaped, thorned
branches. The tiny, somewhat fragrant,
flowers are produced in large numbers,
but only a small number set fruit.
Although capable of withstanding a wide
range of tropical and subtropical climates,
the tree nevertheless requires summer sun
and heat to maximize fruit production.

USES

Jujubes can be used fresh, dried, canned,
or preserved. Fresh jujubes should be
firm and free of blemishes. Ripe jujubes
should be refrigerated in a perforated
plastic bag. Dried jujubes should be
heavy and wrinkled and are usually soaked
before being used. They can be candied;
added to cakes and other desserts, soups,
stews, or stuffings; or substituted in recipes
that call for raisins or dates. Poached
jujubes can be added to fruit compotes.

A candy called “jujube,” which is
made from jujube paste, is available in
the United States. Jujubes also can be
pressed to make juice or fermented to
make an alcoholic beverage.

NUTRIENT COMPOSITION

One serving of raw jujube is high in vit-
amin C. (See the Appendix, page 4306,

for the nutrient content of dried jujube.)

ﬁesb (100 g)

NUTRIENT CONTENT

Energy (kilocalories) 79
Water (%) 78
Dietary fiber (grams)

Fat (grams) 0
Carbohydrate (grams) 20
Protein (grams) 1

Minerals (mg)

Calcium 21
Iron 0
Zinc 0
Manganese 0
Potassium 250
Magnesium 10
Phosphorus 23
Vitamins (mg)

Vitamin A 4 RE
Vitamin C 69
Thiamin 0
Riboflavin 0
Niacin 1
Vitamin Bg 0.1
Folate =
Vitamin E -

Note: A line (-) indicates that the nutrient
value is not available.



WI

The kiwi is a small fruit (approximately the size and shape of a large hen’s egg)
with a brown, hairy skin. Its flesh is bright green, with tiny, black, edible seeds
arranged in circular rows. The fruit has a mild, sweet flavor, which has variously
been described as resembling citrus, melon,

and strawberry, with a hint

of pineapple.

Family Actinidiaceae

Scientific name Actinidia deliciosa

Common name kiwi, kiwi fruit,
Chinese gooseberry

¥ High in vitamin C
¥ A good source of fiber

VARIETIES

The most common variety of kiwi grown
commercially is the Hayward, a domestic
variety with little cold tolerance but
comparatively large size, full flavor, and
excellent keeping quality.

The Actinidia arguta and Actinidia
kolomikta varieties are more winter hardy
than Actinidia deliciosa. However, despite
sweeter taste and superior hardiness, these
varieties have not been commercially
successful because of smaller size, softer
consistency, and shorter shelf life.

ORIGIN & BOTANICAL FACTS

Kiwi originated in China’s Yangtze River
Valley, where its vines grow wild on trees
and bushes (thus its original English name
of “Chinese gooseberry”). Introduced to
New Zealand in the early 1900s, the fruit
got its common name from its resem-
blance to the small, brown, fuzzy-look-
ing native bird. The fruit was introduced
to the United Kingdom, Europe, and the
United States about the same time.
Widespread planting began in the 1960s
in California, where kiwi is now a major
commercial crop. Kiwi also is supplied
by China and South Africa.

Kiwi grows on woody, deciduous

vines with large, thick leaves. Strong trel-
lising is necessary to support the size and
weight of the plant when it is heavy with
fruit. The plants are dioecious, meaning
that male and female flowers develop on
different plants. Thus, both male and
female plants are needed for pollination.
The male plant does not produce fruit
but is sometimes used as a landscape dec-
oration because of its attractive flowers.
Kiwi is propagated by seeds, cuttings,
and grafting. Plants grown from cuttings
or grafting take 1 year to produce fruit,
whereas vines propagated from seeds need
more time to mature and will produce
fruit only after 2 to 3 years. The plants
require a long, frost-free growing season of
about 220 days for fruit ripening. In
California, the vines leaf in mid to late
March and flower in May. Although the
fruit may achieve full size in midsummer,
it is not sufficiently ripe for picking until
late October or early November. If tem-
peratures fall below 29° Fahrenheit
between leafing and harvesting, the leaves,
blossoms, and fruit will be damaged.

USES

When selecting ripe kiwi, look for those
that are plump and slightly soft. Unripe
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kiwi can be ripened in 2 to 3 days by plac-
ing in a paper bag with a ripe apple and
leaving at room temperature. Kiwi can
be stored in the refrigerator in a plastic
bag for up to 2 weeks. Kiwi can be peeled
and eaten fresh, cooked, frozen, or canned.
Its juice can be consumed alone or in com-
bination with other beverages. Kiwi also
contains enzymes that are similar to
papain, an enzyme in the juice of unripe
papayas which digests protein and can be
used as a meat tenderizer.

NUTRIENT COMPOSITION

Kiwi is high in vitamin C and a good
source of fiber.

ﬂ 1 large (91 g)

NUTRIENT CONTENT

Energy (kilocalories) 56
Water (%) 42
Dietary fiber (grams) 3
Fat (grams) 0
Carbohydrate (grams) 14
Protein (grams) 1

Minerals (mg)

Calcium 24
Iron
Zinc
Manganese —
Potassium 302
Magnesium 27
Phosphorus 36
Vitamins (mg)
Vitamin A 16 RE
Vitamin C 89
Thiamin 0
Riboflavin 0
Niacin 0
Vitamin Bg 0.1
Folate 35 ug
Vitamin E -

Note: A line (-) indicates that the nutrient
value is not available.
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KUMQUAT

The kumquat is a small fruit, about 1 to 2 inches in diameter, round or oval, that
resembles a small orange in flavor and appearance. Its name is derived from the

Chinese word “kam kwat,” meaning
gold orange. Its thin, bright-orange
skin has a sweet, spicy taste,
and its slightly dry flesh,
which contains numerous
small white seeds, is quite
tart. The kumquat has

a distinctive flavor that is
both sweet and sour.

Family Rutaceae

Scientific name Fortunella japonica,
Fortunella margarita

Common name kumquat

¥ High in vitamin C and dietary fiber

VARIETIES

The two major varieties of kumquat are
the oval Fortunella margarita and the
round Fortunella japonica. A common
oval type is the Negami kumquat, a hardy
variety grown in the United States.

ORIGIN & BOTANICAL FACTS

Kumgquats are native to China, but they
also have been cultivated in Japan, south-
east Asia, and Java for centuries. Today
the kumquat tree remains a sacred symbol
of the Chinese lunar New Year. The fruit
signifies gold and good fortune. The
cultivation of kumquats has spread to
Australia, Israel, Spain, and the Americas.
In the United States, California and
Florida are the leading producers.
Kumaquats are resistant to cold but
grow best in mild, temperate climates.
The tree is a small, shrub-like evergreen,
usually from 6 to 12 feet high, thornless,
with glossy, dark-green leaves and white
flowers that resemble orange blossoms.
The tree also can thrive in a pot, but it may

be sensitive to overwatering. The fruit
ripens in the fall. One tree can produce
as much as 40 pounds of fruit annually.

Although kumquats are not classified
botanically as citrus fruits, they are closely
related and can hybridize well with citrus.
Recently, they have been crossed with
limes and oranges to create limequats and
orangequats. The calamondin, another
small, orange-like fruit used in Philippine

Kumgquats also can be pickled and made
into relish. Kumquat trees often are used
as ornamental plants.

NUTRIENT COMPOSITION

Kumgquats are high in vitamin C and
dietary fiber.

4, raw (76 g)
NUTRIENT CONTENT

cooking, may be a cross between the Energy (kilocalories) 48
kumquat and the mandarin orange. Water (%) 82
Dietary fiber (grams) 5
Fat (grams) 0
Carbohydrate (grams) 12
USES Protein (grams) 1

Kumquats that are plump, not shriveled,
should be chosen. Kumquats are deli-
cious eaten fresh and whole. Because the
skin is also edible, the fruit should be
washed before eating. The bright-orange
fruits, fresh, candied, or preserved in
syrup or brandy, also make an attractive
decoration for cakes and other desserts.
Kumquats soaked for several months in
a mixture of vodka and honey are used
as a garnish or snack. Cooked kumquats
can be made into jams, preserves, and
marmalades; used as garnishes for green
salads and main courses; or substituted
for oranges in sauces for meat and poultry.

Minerals (mg)

Calcium 88
Iron 0
Zinc 0
Manganese 0
Potassium 148
Magnesium 10
Phosphorus 14
Vitamins (mg)

Vitamin A 23 RE
Vitamin C 28
Thiamin 0.1
Riboflavin 0.1
Niacin 0
Vitamin Bg 0
Folate 12 pg
Vitamin E 0



LEMON

The lemon is a small, oval, bright-yellow citrus fruit that bulges at the blossom
end. The flesh is tart and acidic and is not usually eaten out of hand. Lemons are

available year-round, but
production is slightly higher in
the spring and summer.

Family Rutaceae
Scientific name Citrus limonia
Common name lemon

¥ High in vitamin C and fiber

¥ Contains bioflavonoids (antioxidants)
that may help prevent cancer

VARIETIES

Lemons can be acid or sweet, but only
acidic lemons are grown commercially.
The two most common va