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“The allowances are intended to provide for individual variations among most normal, healthy people in the United States under usual environ-
mental stresses. Diets should be based on a variety of common foods in order to provide other nutrients for which human requirements have
been less well defined.

SOURCE: Reprinted with permission from Recommended Dietary Allowances: 10th edition. Copyright 1989 by the National Academy of Sciences.
Courtesy of the National Academy Press, Washington, D.C.

UNIT CONVERSIONS

Vitamin A: 1 RE (retinol equivalent) = 1 mcg (or wg) retinol = 6 mcg beta-carotene = 5 IU (International Units) Vitamin A:
1 mg beta-carotene = 833 IU Vitamin A or 5,000 RE.

Vitamin D: 1 mcg (or pg) = 40 IU

Vitamin E: 1 mg «TE (alpha tocopherol equivalent) = .3 [U L

Niacin: 1 mg NE (niacin equivalent) = 1 mg niacin = 60 mg dietary tryptophan



MEDIAN HEIGHTS AND WEIGHTS AND RECOMMENDED ENERGY INTAKES (UNITED STATES)
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“REE (resting energy expenditure) represents the energy expended by a person at rest under normal conditions.

bRecommended energy allowances assume light-to-moderate activity and were calculated by multiplying the REE by an activity factor.
“Average energy allowances have been rounded.

SOURCE: Reprinted with permission from Recommended Dietary Allowances: 10th edition. Copyright 1989 by the National Academy of Sciences.
Courtesy of the National Academy Press. Washington, D.C.

DAILY VALUES (USED ON FOOD LABELS)

DAILY REFERENCE VALUES (DRVs)® REFERENCE DAILY INTAKES (RDIs)®
Food Component DRV Nutrient Amount Nutrient Amount
fat 65g" vitamin A 5,000 International vitamin B, 2.0 mg
saturated fat 208 Units (IU), 1000 RE folate 0.4 mg
cholestero] 300 mg” vitamin C 60 mg vitamin B, 6 pg
total carbohydrate 300 g thiamin 1.5 mg phosphorus 1.0g
fiber e riboflavin 1.7 mg iodine 150 pg
sodium 2,400 mg niacin 20 mg magnesium 400 mg
potassium 3,500 mg calcium 1.0g zinc 15 mg
protein” 50g iron 18 mg copper ‘ 2 mg
vitamin D 400 1U, 10 pg biotin 0.3 mg
v1tam1n E 30 IU, 10 mg «TE pantothenic acid 10 mg

aBased on 2,000 calories a day for adults and chlldren over 4 only

DRV for protein does not apply to certain populations; Reference Daily Intake (RDI) for protein has been estabhshed for these groups: children
1 to 4 years: 16 g; infants under 1 year: 14 g; pregnant women: 60 g; nursing mothers: 65 g.

“Formerly the U.S. RDA, based on National Academy of Sciences 1968 Recommended Dietary Allowances.

“(g) grams

(mg) milligrams

"(ng) micrograms

sOURCE: R. Kunzwell. ‘Daily Values’ encourage healthy diet, FDA Consumer, May 1993, pp. 40-45.



ESTIMATED SAFE AND ADEQUATE DAILY DIETARY INTAKES OF ADDITIONAL SELECTED VITAMINS AND MINERALS (UNITED STATES)®

VITAMINS
Age (years) Biotin (j9) Pantothenic Acid (mg)
INFANTS
0-0.5 10 )
0.5-1 15 3
CHILDREN
1-3 20 3
4-6 25 3-4
7-10 30 4-5
11+ 30-100 4-7
ADULTS 30-100 4-7

TRACE ELEMENTS®

Age (years) Chromlum (r9) Molybdenum (j.9) Copper (mg) Manganese (mg) Fluoride (mg)
INFANTS
0-0.5 10-40 15-30 0.4-0.6 ; 0.3-0.6 0.1-0.5
0.5-1 20-60 20-40 ~ 0.6-0.7 0.6-1.0 0.2-1.0
CHILDBGN
1-3 20-80 25-50 0.7-1.0 1.0-1.5 0.5-1.5
4-6 30-120 30-75 1.0-1.5 1.5-2.0 1.0-2.5
7-10 50-200 50-150 1.0-2.0 , 2:0-3.0 1.5-2.5
1+ 50-200 75-250 1.5-2.5 i 2.0-5.0 1.5-2.5
ADULTS 50-200 75-250 1.5-3.0 2.0-5.0 1.5-4.0

“Because there is less information on which to base allowances, these figures are not given in thé»ma\ih table of the RDA and are provided here
in the form of ranges of recommended intakes.

YBecause the toxic levels for many trace elements may be only several times usual intakes, the upper levels for the trace elements given in this
table should not be habitually exceeded.

SOURCE: Recommended Dietary Allowances, © 1989 by the National Academy of Sciences, Nanonal Academy Press, Washmgton DG

€ESTIMATED MINIMUM REQUIREMENTS OF SODIUM, CHLORIDE, AND POTASSIUM

AGE (YEARS) SODIUM® (MG) CHLORIDE (MG) POTASSIUM® (MG)
INFANTS
00085 — 120 180 - c0g

0.5-1.0 200 300 700

CHILDREN

1 225 350 wee
25 300 500 0.
69 400 600 G e e
ADOLESCENTS 500 750 2000

ADULTS 500 750 2000

“Sodium requirements are based on estimates of needs for growth and for replacemﬁn of abhgatory losses. They cover a wide variation of
physical activity patterns and climatic exposure but do not provide for large, prolonged losses from the skin through sweat.

"Dietary potassium may benefit the prevention and treatment of hypertenswn and recommendanons to include many servings of fruits and
vegetables would raise potassium intakes to about 3500 mg/day. ,
SOURCE: Recommended Dietary Allowances, ©® 1989 by the National Academy Sciences Natlonal Academy Press, Washington, D.C.
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With this third edition of
Personal Nutrition, we continue to devel-
op the vision we had in writing the earlier editions
of this book—that is, to apply basic nutrition concepts to per-
sonal everyday life. This edition reflects not only the many changes that
have taken place in the field of nutrition in recent years, but also the increas-
ing demands of our readers for practical nutrition information useful for mak-
ing healthful decisions both now and in the future. Our challenge has been to
teach the facts about nutrition as well as how to evaluate them and, most
importantly, to motivate readers to apply what they learn in daily life. It is our
hope that you will benefit from the new and fundamental information present-
ed in this edition and enjoy its exciting and colorful new design.

Nutrition is a subject that is forever changing, and it is important that you,
as a consumer of nutrition information, have the knowledge to evaluate the
nutrition issues and controversies that confront you, both today and tomorrow.
Newspapers are quick to print nutrition breakthroughs, new fad diets appear
monthly on the magazine racks, and television advertising extols the wonders
of products of questionable value. Nutrition claims bombard us frequently, and
we must evaluate and assess them. This edition of Personal Nutrition contin-
ues to provide a sieve through which to separate the valid nutrition claims from
the rest.

Chapter 1 provides a personal invitation to eat well for optimum health and
assists the reader in becoming a sophisticated consumer of new information
about nutrition. It also includes a new section that explores the factors that affect
food choices, including the media, advertising, and cultural factors. Chapter 2
introduces the basic nutrients the body needs along with the nutrition tools and
most recent guidelines needed to help make sound food choices. Beginning with
Chapter 3, and continuing through each of five chapters, is a new and practical
feature on “Checking Out the Food Label,” which provides pointers for under-
standing the information found on food labels. Another new feature to these
same chapters is the colorful “Pyramid Pointers” graphic which offers selection
tips from the Food Guide Pyramid for building a healthful diet. Chapters 3
through 7 present the nutrients and show how they all work together to nour-
ish the body. In addition, Chapter 3 includes a new section on various interna-
tional and ethnic cuisines that highlights the multicultural heritage of our coun-
try. The chapters on vitamins and minerals spotlight the emerging importance of
the antioxidant nutrients and phytochemicals and also feature colorful new food
photos depicting food sources for individual vitamins and minerals. Chapter 8
discusses weight loss and weight gain and includes a new summary table that
compares the major weight-loss diets and programs, and many of the popular
diet books. Chapter 9 addresses the relationships between nutrition and person-
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xviii Contents

al fitness. Chapter 10 describes the special nutrition needs and concerns that arise
during the various stages of the life cycle from conception through old age.
Chapter 11 addresses consumer concerns about the safety of our food supply and
provides a glimpse at some of the newer food technologies on the horizon.

The Nutrition Action features that appear in every chapter are magazine-style
essays that keep you abreast of current topics important to the nutrition-
conscious consumer. The Nutrition Action features address topics such as fast
food, smart snacking, dental health, sweet alternatives to sugar, the trans fatty
acid controversy, amino acid supplements, nutrition savvy in cooking to pre-
serve vitamins in foods, calcium and osteoporosis, diet and blood pressure, the
“never say diet” approach to weight loss, behavior modification, nutrition and
stress, caffeine, the organic foods industry, and recycling and the environment.

Each chapter continues to provide a Consumer Tips feature that contains
practical suggestions for healthful eating. They include stocking your cup-
boards with nutritious staple goods, supermarketing, choosing healthful ethnic
foods, modifying recipes, packing healthful bag lunches, selecting a vitamin-
mineral supplement, seasoning foods without excess salt, dining defensively,
adding exercise to your day, making meals for one, and using the microwave
oven safely.

Scorecards are hands-on features included in every chapter. Scorecards allow
readers to evaluate their own nutrition behaviors and knowledge in many areas.
Some of the Scorecards assist readers in assessing their longevity, diet, calcium
intake, weight, exercise habits, and food safety knowhow.

The Ask Yourself sections at the beginning of each chapter contain a set of
true-false questions designed to provide readers with a preview of the chapter’s
contents. New to this edition is the Check Yourself section at the end of each
chapter, which includes review questions designed to test readers’ comprehen-
sion of the chapter material.

The final special feature of each chapter is the Spotlight—many are brand new
to this edition, and the others have been updated. Each addresses a common
concern people have about nutrition. Spotlight topics include nutrition and the
media, food labels, ethnic cuisines and multiculturalism, diet and heart disease,
the vegetarian diet, antioxidant nutrients and phytochemicals, water safety, eat-
ing disorders, alcohol and nutrition, and nutrition and cancer prevention. The
final Spotlight covers the many factors that influence nutrition and food insecu-
rity among the people of the world and underscores that the practical suggestions
offered throughout this book for attaining the ideals of personal nutrition are the
very suggestions that best support the health of the whole earth as well. The
Spotlights continue in their question and answer format to encourage the read-
er to ask further questions about nutrition issues. We encourage you to ask us
questions, too, in care of the publisher.

The Appendixes have been updated. Appendix A contains an invaluable
listing of general nutrition resources as well as current electronic sources of
nutrition information; Appendix B provides a colorfully illustrated introduc-
tion to the workings of the human body; Appendix C includes the Canadian
Dietary Guidelines and other recommendations; Appendix D presents aids to
calculations, including how to calculate the percentage of calories from fat in
one’s diet; Appendix E provides both the U.S. and Canadian Food Exchange
Systems; Appendix F includes the chapter reference notes; Appendix G sup-



plies a guide to the West Diet Analysis Plus software; Appendix H provides
answers to selected Check Yourself questions at the end of each chapter; and
Appendix I includes our Table of Food Composition. The Glossary of terms that
follows the Appendixes provides a quick reference to the nutrition terminolo-
gy defined in the margins of the text and can be used as a review tool.

We welcome you to the fascinating subject of nutrition. We hope that the
book speaks to you personally and that you find it practical for your everyday
use. We hope, too, that by reading it you may enhance your own personal nutri-
tion and health.

Marie Boyle
Gail Zyla

To The Reader

xix



We are grateful to the many
individuals who have made contributions
to the development of this third edition of Personal
Nutrition. We thank our families and friends for their contin-
ued support and encouragement throughout this endeavor. We appreci-
ate the insights and support provided by our colleagues—especially Diane
Morris, Ph.D., R.D., Jean Kressy, Anne Fletcher M.S., R.D., and Mary Thang.
Also, a word of special thanks goes to Larry Lindner of the Tufts University Diet
& Nutrition Letter for his patience and generous support throughout this endeav-
or and countless others. Thanks also to Bob Geltz and Betty Hands and their
staff at ESHA research for creating the food composition table (Appendix I), and
the computerized diet analysis program that accompanies this book.

Special thanks to our editorial team of Pete Marshall, Becky Tollerson, and
Brenda Owens for ensuring the quality of this production. We appreciate the
work of our copyeditor, Deborah Cady, and the artwork of Randy Miyake. We
also owe much to the following professionals who provided expert reviews of
the manuscript, not only for their ideas and suggestions, many of which made
their way into the text, but also for their continued support and interest in
Personal Nutrition: Ellen Brennan, San Antonio College; Velma Butler, Northeast
Louisiana University; Deborah Cohen, Creighton University; Dorothy Coltrin, De
Anza Community College; Diane Fletcher, Pacific Union College; Diana Polley-
Fugitt, University of Central Oklahoma; Caroline Knutson, Clackamas
Community College; Lorrie Miller Kohler, Minneapolis Community College; Joan
Magee, Henry Ford Community College; Rose Martin, Arizona State University;
John Orta, California State University—Los Angeles; Carol Seaborn, University
of Wisconsin-Stout; Kathy Talis, Aquinas College; Ann VanBeber, Texas Christian
University; and Suzanne Vieira, Johnson and Wales University.



ONe

Two

THReE

FOUR

FIVE

SIX

SEVEN

€EIGHT

NIN€E

TEN

€LEVEN

APPENDIXES

The Art of Understanding Nutrition 1
Spotlight: Separating Nutrition Fact from Fiction 19

The Pursuit of an Ideal Diet 25
Spotlight: Close-Up on Food Labels 51

The Carbohydrates: Sugar, Starch, and Fiber 59
Spotlight: Dipping Into the Melting Pot 102

The Lipids: Fats and Oils 111
Spotlight: Diet and Heart Disease 152

The Proteins and Amino Acids 163
Spotlight: The Vegetarion Diet 189

The Vitamins 195
Spotlight: The Antioxidant Vitamins 224

The Minerals and Water 229
Spotlight: Water—The Most €ssential Nutrient 264

Weight Control 269
Spotlight: The €ating Disorders 308

Nutrition and Fitness 315
Spotlight: Alcohol and Nutrition 353

The Life Cycle: Conception Through the Later Years
Spotlight: Nutrition and Cancer Prevention 407

Food Safety and the Global Food Supply 413
Spotlight: Domestic and World Hunger 449



ON€

TwoO

To the Reader xv

THE ART OF UNDERSTANDING NUTRITION 1

Nutrition and Health Promotion 5
The Longevity Game Scorecard 7
Nutrition Action: Fast Guide to Eating on the Run 10
Understanding Our Food Choices 13

Availability 13

Income and Food Prices 13

Advertising and the Media 14

Social and Cultural Factors 14

Other Factors That Affect Our Food Choices 16
Consumer Tips:  Stocking Up for Healthful Eating 18

Spotlight: Separating Nutrition Fact from Fiction 19

THE PURSUIT OF AN IDEAL DIET 25

The ABCs of Eating for Health 28
The Nutrients 30
Consumer Tips: Ten Tips for Supermarketing 31
The Energy-Yielding Nutrients 32
Vitamins, Minerals, and Water 33
Nutrient Recommendations 34
The Recommended Dietary Allowances (RDA) 34
The RDA for Nutrients 35
The RDA for Calories 36
Other Recommendations 37
The Challenge of Dietary Guidelines 37
Nutrition Action: Grazer’s Guide to Smart Snacking 42
Tools Used in Diet Planning 45
Food Group Plans 45
Rate Your Plate Scorecard 48
Exchange Lists 49
Food Composition Tables 49

Spotlight: Close-Up on food Labels 51




THReE

FOUR

THE CARBOHYDRATES:
SUGAR, STARCH, AND FIBER 59

Carbohydrate Basics 61
The Simple Carbohydrates 63
The Single Sugars: Monosaccharides 63
The Double Sugars: Disaccharides 63
How the Sugars Rate 64
Sugar and Health 65
Carbohydrate Consumption Scorecard 66
Keeping Sweetness in the Diet 68
Nutrition Action: Keeping Out from Under the Dental
Drill 72
Nutrition Action: Sweet Talk: Alternatives to Sugar 74
The Complex Carbohydrates and Health 79
Complex Carbohydrates: Starch 82
Adding Whole Foods to the Diet 82
The Bread Box: Refined, Enriched, and Whole-Grain
Breads 85
The Complex Carbohydrate Fiber 87
The Health Effects of Fiber 88
Adding Fiber to the Diet 90
How the Body Handles Carbohydrates 94
Maintaining the Blood Glucose Level 95
Hypoglycemia 97
Diabetes 98
Consumer Tips: Choosing Healthful International Cuisines 100

Spotlight: Dipping Into the Melting Pot 102

THE LIPIDS: FATS AND OILS 111

A Primer on Fats 113
The Functions of Fat in the Body 113
The Functions of Fat in Foods 114
The Terminology of Fat 114
A Closer View of Fats 115
Saturated Versus Unsaturated Fats 115
The Essential Fatty Acids 116
Characteristics of Fats In Foods 118
Nutrition Action: The Trans Fatty Acid Controversy: Is Butter
Better? 120
The Other Members of the Lipid Family: Phospholipids
and Sterols 123
How the Body Handles Fat 123
The Lipids and Health 129
“Good” Versus “Bad” Cholesterol 129
Lowering Blood Cholesterol Levels 131
Fat in the Diet 135
Shopping for Fats 138

Contents

xi




xii Contents

Understanding Fat Substitutes 140
Using the Food Label 142

Fit or Fat Scorecard 146

Be Fat Wise 147

Consumer Tips: Recipe Modification 151

Spotlight: Diet and Heart Disease 152

FIVE THE PROTEINS AND AMINO ACIDS 163

What Proteins Are Made Of 165
Essential and Nonessential Amino Acids 165
Proteins as the Source of Life’s Variety 166
Denaturation of Proteins 167
Nutrition Action: Amino Acid Essentials 168
The Functions of Body Proteins 171
Growth and Maintenance 171
Enzymes 171
Hormones 172
Antibodies 172
Fluid Balance 173
Acid-Base Balance 174
Transport Proteins 174
Protein as Energy 175
How the Body Handles Protein 175
Protein Quality of Foods 176
Recommended Protein Intakes 178
Protein and Health 180
Protein-Energy Malnutrition 180
Too Much Protein 182
Choose Your Protein Wisely 182
Protein Scorecard 185
Consumer Tips: Advice on Brown-Bagging It 188

Spotlight: The Vegetarian Diet 189

SIX THE VITAMINS 195

Turning Back the Clock 197
Water-Soluble Vitamins 201
Thiamin 202
Riboflavin 203
Niacin 203
Folate 204
Vitamin B, 206
Vitamin B,, 207
Vegetable Variety Scorecard 209
Pantothenic Acid and Biotin 209
Vitamin C 210
Nutrition Action: Vitamin Preservation 213




Contents xiii

Fat-Soluble Vitamins 216
Vitamin A 216
Vitamin D 218
Vitamin E 220
Consumer Tips: Choosing a Vitamin/Mineral Supplement 221
Vitamin K 222
Nonvitamins 223

Spotlight: The Antioxidant Vitamins 2924

SEVEN THE MINERALS AND WATER 229

The Major Minerals 231
Calcium 235
Nutrition Action: Osteoporosis—The Silent Stalker of the
Bones 242
Calcium Sources Scorecard 247
Phosphorus 247
Sodium and Potassium 248
Consumer Tips: Seasoning Foods Without Excess Salt 251
Chloride, Sulfur, and Magnesium 253
Nutrition Action: Diet and Blood Pressure—The Salt Shaker
and Beyond 255
The Trace Minerals 257
Iron 257
Zinc 259
Iodine 261
Fluoride 262
Copper, Manganese, Chromium, Selenium, and
Molybdenum 263
Trace Minerals of Uncertain Status 263

Spotlight: Water—The Most €ssential Nutrient 264

€EIGHT WEIGHT CONTROL 269

What Is a Healthful Weight? 272
Body Weight Versus Body Fat 273
Measuring Body Fat 273
Distribution of Fat 274
Body Weight and Frame Size 274
Healthy Weight Scorecard 276
Energy Balance 277
Basal Metabolism 277
Voluntary Activities 278
Total Energy Needs 279
€nergy Output Scorecard 280
Causes of Obesity 280
Genetics Versus Environment 280
Environment and Behavior 282




