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Preface

How Is Wiley Visualizing Different?

Wiley Visualizing is based on decades of research on the
use of visuals in learning.! The visuals teach key concepts
and are pedagogically designed to explain, present, and
organize new information. The figures are tightly integrated
with accompanying text; the visuals are conceived with the
text in ways that clarify and reinforce major concepts, while
allowing students to understand the details. This commitment
to distinctive and consistent visual pedagogy sets Wiley
Visualizing apart from other textbooks.

Wiley Visualizing texts offer an array of remarkable photo-
graphs, maps, media, and film from photo collections around
the world, including that of National Geographic. Visualizing
images are not decorative, which can often be distracting
to students, but purposeful and the primary driver of the
content. These authentic materials immerse the student
in real-life issues and experiences and support thinking,
comprehension, and application.

Together these elements deliver a level of rigor in ways that
maximize student learning and involvement. Wiley Visualizing
has proven to increase student learning through its unique
combination of text, photographs, and illustrations, with
online video, animations, simulations, and assessments.

1. Visual Pedagogy. Using the Cognitive Theory of
Multimedia Learning, which is backed up by hundreds
of empirical research studies, Wiley’s authors create

visualizations for their texts that specifically support students’
thinking and learning. For example, visuals help students
identify important topics, organize new information, and
integrate new material with prior knowledge.

2. Authentic Situations and Problems. Visualizing
Nutrition: Everyday Choices, 3e benefits from National
Geographic’s more than century-long recording of the
world. Through this resource, it offers an array of remarkable
photographs, maps, and media. These materials immerse
the student in real-life issues related to nutrition and thereby
enhance interest, learning, and retention.?

3. Designed with Interactive Multimedia. Visualizing
Nutrition: Everyday Choices, 3e is tightly integrated with
WileyPLUS Learning Space, our online learning environment
that provides interactive multimedia activities in which learners
can actively engage with the materials. The combination
of textbook and WileyPLUS Learning Space provides
learners with multiple entry points to the content, giving
them greater opportunity to explore concepts and assess
their understanding as they progress through the course.
WileyPLUS Learning Space is a key component of the Wiley
Visualizing learning and problem-solving experience. This
sets Wiley Visualizing apart from other textbooks whose
online component is mere drill-and-practice.

Wiley Visualizing and WileyPLUS Learning Space are designed to be

a natural extension of how we learn

To understand why the Visualizing approach is effective, it is
first helpful to understand how we learn.

1. Our brain processes information using two main channels:
visual and verbal. Our working memory holds information
that our minds process as we learn. This “mental
workbench” helps us with decisions, problem-solving, and
making sense of words and pictures by building verbal and
visual models of the information.

2. When the verbal and visual models of corresponding
information are integrated in working memory, we form
more comprehensive, lasting, mental models.

3. When we link these integrated mental models to our prior
knowledge, stored in our long-term memory, we build
even stronger mental models. When an integrated (visual

plus verbal) mental model is formed and stored in long-
term memory, real learning begins.

The effort our brains put forth to make sense of instructional
information is called cognitive load. There are two kinds of
cognitive load: productive cognitive load, such as when
we're engaged in learning or exert positive effort to create
mental models; and unproductive cognitive load, which
occurs when the brain is trying to make sense of needlessly
complex content or when information is not presented well.
The learning process can be impaired when the information to
be processed exceeds the capacity of working memory. Well-
designed visuals and text with effective pedagogical guidance
can reduce the unproductive cognitive load in our working
memory.

" Mayer, R.E. (Ed) (2005). The Cambridge Handbook of Multimedia Learning. Cambridge University Press.
2 Donovan, M.S., & Bransford, J. (Eds.) (2005). How Students Learn: Science in the Classroom.
The National Academy Press. Available at http://www.nap.edu/openbook.php?record_id=11102&page=1
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Wiley Visualizing is designed for engaging

and effective learning

The visuals and text in Visualizing Nutrition: Everyday Choices, 3e are e | I I
integrated to present complex processes in clear steps, organize information, .

and integrate related pieces of information with one another. This approach
minimizes unproductive cognitive load and helps students engage with the
content. When students are engaged, they are reading and learning; this leads
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HOW ITWORKS

Research shows that well-designed visuals, integrated with
comprehensive text, can improve the efficiency with which a
learner processes information. In this regard, SEG Research,
an independent research firm, conducted a national, multisite
study evaluating the effectiveness of Wiley Visualizing.
Its findings indicate that students using Wiley Visualizing
products (both print and multimedia) were more engaged
in the course, exhibited greater retention throughout the
course, and made significantly greater gains in content area
knowledge and skills, as compared to students in similar
classes that did not use Wiley Visualizing.®

The use of WileyPLUS Learning Space can also increase
learning. According to a white paper titled “Leveraging
Blended Learning for More Effective Course Management
and Enhanced Student Outcomes” by Peggy Wyllie of

Figure 2: Health consequences of
excess body fat This visual overview
enhances learning by visually relating

the health conditions associated

with obesity to the area of the body food.
affected. Organizing the list of health

conditions and their effects reduces

Figure 3: Cellular respiration
(process diagram) Visually
ordering the steps in this process
diagram makes metabolism

easier to understand. Analogous
Lt metabolism process illustrations
appear throughout the book to
review, reinforce, and build student’s
metabolism knowledge.

Figure 1: Nutrient density To augment the definition
of nutrient density, which appears in the text, this
2-part figure integrates a graphical depiction of the
concept of nutrient density with a photographic
illustration. The arrows visually guide students to

the more nutrient dense choice while captions add
specific information about the nutrient density of each

Blood glucose regulation + Figure 4.10 @
Blood glucose levels ae regulted by the hormones nsu and ghcagon, sscrted by the pancress.

Figure 4: Blood glucose regulation Physically
integrating textual elements with the visual
elements, as shown here, eliminates split
attention (when we must divide our attention
between several sources of different information).

Evince Market Research & Communications, studies show
that effective use of online resources can increase learning
outcomes. Pairing supportive online resources with face-
to-face instruction can help students to learn and reflect on
material, and deploying multimodal learning methods can
help students to engage with the material and retain their
acquired knowledge. WileyPLUS Learning Space provides
students with an environment that stimulates active learning
and enables them to optimize the time they spend on their
coursework. Continual assessment/remediation is also key
to helping students stay on track. The WileyPLUS Learning
Space system facilitates instructors’ course planning,
organization, and delivery and provides a range of flexible
tools for easy design and deployment of activities and
tracking of student progress for each learning objective.

8 SEG Research (2009). Improving Student-Learning with Graphically-Enhanced Textbooks: A Study of the

Effectiveness of the Wiley Visualizing Series



New To This Edition

This third edition of Visualizing Nutrition: Everyday Choices
includes the most recent nutrition information and recom-
mendations along with improved illustrations and critical
thinking pedagogy.

e Metabolism: Energy for Life: Metabolism topics have
always been integrated through the Visualizing Nutrition
texts. For those who require slightly more in-depth cover-
age of metabolism, want to cover it as a single topic, or
who want help integrating the metabolic roles of macro-
and micronutrients, a new separate chapter called Me-
tabolism: Energy for Life is available online. This chapter
consolidates material presented in the text and expands
on topics such as oxidation-reduction reactions, the coen-
zyme roles of vitamins, and biochemical adaptations that
occur between the fed and fasted states.

Food Label Legislation: The Food Labeling Moderniza-
tion Act of 2013 is currently before Congress. Coverage
of this topic in Chapter 2 compares the current food label
to the one proposed by this act. The relevance of these
proposed changes are also addressed in all applicable
subsequent chapters. Although these labels have not been
adopted, they offer a launching pad for student discussion
and critical thinking regarding the purpose of food labels,
the effectiveness of current and proposed labels in provid-
ing consumer guidance, and how best to present nutrition
information about individual foods to consumers.

Chapter introductions: New chapter introductions have
been written for the core chapters. These intriguing narra-
tives, which are accompanied by vivid photographs, are
designed to draw readers into the nutrition topics that will
be addressed in the chapter. These capture student inter-
est by relating nutrition concepts covered in the chapter to
health, history, and culture.

New health management guidelines: Recently pub-
lished guidelines for the management of cardiovascular
disease and overweight and obesity have been integrated
into Chapters 5 and 9, respectively. New diagnostic criteria
for eating disorders are included in Chapter 9. The World
Health Organization’s infant growth charts, which are now

recommended for infants in the United States, are included
in Chapter 11.

Choice (Exchange) Lists: The Choice Lists, which up-
date and replace the Exchange Lists, are discussed in
Chapter 2 and provided in the online appendices.

Thinking it Through: These critical thinking case study
exercises have been redesigned and updated to more ef-
fectively promote critical thinking. The questions have been
refined to make them more specific and to better empha-
size current nutrition goals such as increasing consumption
of whole grains and fresh fruits and vegetables and eating
more whole foods and fewer processed foods.

Most current information: The entire text has been up-
dated and re-referenced to reflect the most current nutrition
science and guidelines. For example, the Debate boxes
have been updated and a new Debate, Is Personalized Nu-
trition the Best Approach to Reducing Chronic Disease?,
has been included in Chapter 6 to reflect expanding study
and interest in the topic of nutritional genomics. A new il-
lustration and a more in-depth explanation of nutritional ge-
nomics have also been added to Chapter 1.

Improved art and labeling of illustrations: Many illus-
trations have been replaced or revised to be more visu-
ally appealing or better illustrate concepts. For example, all
digestion figures have been replaced with art that is more
anatomically accurate. Figure layout, labels, arrow place-
ment, color, and font size have been improved to make
figures easier to understand and more informative. To help
organize information and interconnect related pieces of in-
formation all multipart figures now include a unifying legend.

Online Features: Critical and Creative Thinking Ques-
tions, gradable Self-Test questions, and links to Additional
Resources for each chapter have been moved to an online
format. This puts Additional Resources a click away and
allows students to quickly check to see if they have an-
swered all Self-Test questions correctly. Gradable Concept
Check questions are also new online for this edition. Con-
cept Questions apply to every learning objective and pro-
vide students with instant feedback on their understanding
of the content.
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How Does Wiley Visualizing Support Instructors?

Wiley Visualizing Site

The Wiley Visualizing site hosts a wealth of information for
instructors using Wiley Visualizing,
including ways to maximize the
visual approach in the classroom
and a white paper titled “How Visuals Can Help Students
Learn,” by Matt Leavitt, instructional design consultant. Visit
Wiley Visualizing at www.wiley.com/college/visualizing.

WILEY
VISUALIZING"™

Wiley Custom Select
Wiley Custom Select gives you the freedom to build your
course materials exactly the way
@WILEY Custom )
AR IRE STLUSTIONS you want them, Qﬁermg your s?u—
dents a cost-efficient alternative
to traditional texts. In a simple three-step process create a
solution containing the content you want, in the sequence
you want, delivered how you want. Visit Wiley Custom Select
at http://customselect.wiley.com.

PowerPoint Presentations
(available in WileyPLUS Learning Space and on the book

companion site)

A complete set of highly visual PowerPoint presentations—one
per chapter—by Jennifer Zimmerman, Tallahassee Community
College, is available online and in WileyPLUS Learning Space
to enhance classroom presentations. Tailored to the text’s topi-
cal coverage and learning objectives, these presentations are
designed to convey key text concepts, illustrated by embedded
text art.

Test Bank

(available in WileyPLUS Learning Space and on the book

companion site)

The visuals from the textbook are also included in the Test Bank
by Melanie Burns, Eastern lllinois University. The Test Bank has
approximately 75 questions per chapter, many of which incor-
porate visuals from the book. The test items include multiple-
choice and essay questions testing a variety of comprehension
levels. The test bank is available online in MS Word files, as a
Respondus Test Bank, and within WileyPLUS Learning Space.
The easy-to-use test-generation program fully supports graph-
ics, print tests, student answer sheets, and answer keys. The
software’s advanced features allow you to produce an exam to
your exact specifications.

viii VISUALIZING NUTRITION EVERYDAY CHOICES

Instructor’s Manual

(available in WileyPLUS Learning Space and on the book companion site)

The Instructor’s Manual includes a lecture outline and chap-
ter summary.

Nutrition Bytes Blog

The Nutrition Bytes Blog provides an ongoing dialogue
of trending topics and controversies in nutrition that spark
discussion, highlight the relevance of nutrition in our lives,
and encourage critical thinking. Nutrition Bytes is accessi-
ble on mobile devices and available from both the student
and instructor companion sites, as well as within WileyPLUS
Learning Space. The blog is written by Katie Ferraro, Univer-
sity of California, San Francisco, and updated on a weekly
basis, ensuring that discussions focus on the most current
and relevant issues in nutrition. Blogs are searchable for
topics of interest and students and instructors can join the
discussion by posting their own comments. Users can sub-
scribe to the newsfeed, which will automatically add it to their
Favorites Center and be kept up to date.

Nutrition Visual Library

Visuals from the text are online and in WileyPLUS Learning
Space and can be used as you wish in the classroom. These
online electronic files allow you to easily incorporate images
into your PowerPoint presentations as you choose, or to cre-
ate your own handouts. Images are available labeled, with
leader lines only, or unlabeled.

Book Companion Site

All instructor resources (the Test Bank, Instructor’s Manual,
PowerPoint presentations, and all textbook illustrations and
photos in jpeg format) are housed on the book companion
site (www.wiley.com/college/grosvenor). Student resources
include self-quizzes and flashcards.

Wiley Faculty Network

The Wiley Faculty Network (WFN) is a global community
of faculty, connected by a passion for teach-
A% ing and a drive to learn, share, and collaborate.
E‘;‘ﬂ;’ﬂ Their mission is to promote the effective use of
technology and enrich the teaching experience.
Connect with the Wiley Faculty Network to collaborate
with your colleagues, find a mentor, attend virtual and live
events, and view a wealth of resources all designed to help
you grow as an educator. Visit the Wiley Faculty Network at
www.wherefacultyconnect.com.


http://www.wiley.com/college/visualizing
http://customselect.wiley.com
http://www.wiley.com/college/grosvenor
http://www.wherefacultyconnect.com

How Does WileyPLUS Learning Space Support
Instructors and Students?

WileyPLUS Learning Space is designed for personalized,
active learning. Several new resources are available for
instructors and students within WileyPLUS Learning Space.

Hear This lllustration Audio Tutorials

Select figures in each chapter are accompanied by audio that
narrates and discusses the important elements of that par-
ticular illustration. Figures with audio tutorials are indicated in
the text with an audio player icon. All audio files are accom-
panied by downloadable scripts of the narration.

Nutrition Interactivities

The third edition of Visualizing Nutrition includes 15 new activi-
ties for student practice. Each activity is embedded within the
e-book so that students can practice as they are learning the
content. Activities include food source identification drag-n-drop
exercises for the macro- and micro-nutrient chapters and cal-
culating and critical thinking activities that ask students to com-
pute caloric intake and percent RDA. These types of exercises
include informative feedback about the health consequences
of specific nutrient toxicities or deficiencies. New activities are
available in most chapters, including the online chapter Metabo-
lism: Energy for Life.

Create-a-Plate and Revise-a-Recipe
Activities

New to this edition, each chapter includes an activity that
asks students to create a balanced meal or snack to meet
specific nutrient recommendations, incorporating MyPlate

guidelines. Students can also practice altering meals by sub-
stituting foods with healthier choices.

Videos

New videos focus on topics that pique student interest.
Videos address current topics and discussions in nutrition,
such as gluten allergies and increasing portion sizes in the
American diet. These videos can be used as part of lec-
ture presentations, as discussion tools, or can be assigned
through WileyPLUS Learning Space with gradable accompa-
nying assessments. All videos have closed captioning for the
hearing-impaired.

iProfile Mobile

The iProfile dietary analysis program now contains a database
of over 50,000 foods and is available as a mobile-enabled

website. Students can enter their food intakes and activities
into their journal on the go via their smartphones and tablets.
iProfile is also available, with additional functionality, fully inte-
grated with WileyPLUS Learning Space. WileyPLUS Learning
Space includes a few types of assessments around iProfile,
including computer graded iProfile Dietary Analysis Exercises
in Chapters 4 through 9, written by Lori A. Smolin and Mary
B. Grosvenor. These exercises ask students to analyze and
modify a diet in relation to the specific nutrients discussed in
the chapter. iProfile Case Study Assignments are also available
in every chapter, which have students focus on a specific nutri-
tional concept related to that chapter’s content. Students can
analyze the impact of different food and activity choices using
iProfile reports.

Personalized Practice

ORION adaptive practice exercises meet students at just
above their level in order to keep them challenged, but
not frustrated. ORION adaptive practice assesses student
understanding at the objective level. All students begin with a
unique, short diagnostic quiz that establishes a baseline from
which each student develops his own unique path. Adap-
tive practice includes extensive actionable reports that focus
student study in key areas individual to each learner. Our rich
question database contains nearly 6000 questions at every
level of difficulty and all Bloom'’s levels.

Mobile Enabled Assets

All of the key resources students need to succeed in their
nutrition course are now accessible on mobile devices.
These include the How It Works, Estimating Portion Sizes,
and MyPlate animations. Also mobile are the new Nutrition
Interactivities, Create-a-Plate and Revise-a-Recipe activities,
and Interactive Process Diagrams.
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How Has Wiley Visualizing Been Shaped
by Contributors?

Instructor Contributions

Throughout the process of developing this edition, we benefited from the comments and
constructive criticism provided by the instructors and colleagues listed below. We offer our
sincere appreciation to these individuals for their helpful reviews, invaluable contributions to
the online resources, and continued involvement with the Wiley nutrition program:

Katherine Alaimo, Michigan State University

Celine Santiago Bass, Kaplan University

William Banz, Southern lllinois University

Abbe Breiter-Fineberg, Kaplan University

Amy Allen-Chabot, Anne Arundel Community College
Elizabeth Chu, San Diego Mesa College

Kara Egan, Indiana University-Purdue University Indianapolis
Elizabeth Eilender, Montclair State University

Nicolle Fernandes, Ball State University

Katie Ferraro, University of California, San Francisco

Melany Gilbert, Ozarks Technical Community College

Mindy Haar, New York Institute of Technology

Donna Huisenga, lllinois Central College

Karen Friedman-Kester, Harrisburg Area Community College
Rose Martin, lowa State University

Deborah Murray, Ohio University

Melissa Silva, Bryant University

Nutrition Advisory Board
Jeremy Akers, James Madison University
Jeanne Boone, Palm Beach State College

Nancy Berkoff, Los Angeles Trade Technical College
Jayne Byrne, College of St. Benedict

Linda Brown, Florida State University

Melanie Burns, Easting lllinois University

Laura Christoph, Holyoke Community College
James F. Collins, University of Florida

Sylvia Crixell, Texas State University

Barbara Goldman, Palm Beach State College
Timaree Hagenburger, Consumnes River College
Donna Handley, University of Rhode Island

Karen Israel, Anne Arundel Community College
Shanil Juma, Texas Women'’s University

Younghee Kim, Bowling Green State University
George Liepa, Eastern Michigan University

Owen Murphy, Central Oregon Community College
Judy Myhand, Louisiana State University

Cheryl Neudauer, Minneapolis Community and Technical College
Kristen Hilbert, SUNY Oneonta

Priya Venkatesan, Pasadena City College

Shahla Wunderlich, Montclair State University

Preface xi



Special Thanks

Special thanks to Peter Ambrose for providing a fresh eye by writing the chapter introduc-
tions for this project. We appreciate his “non-nutritionist” view of the science we know
too well. His ability to help us organize and articulate our thoughts throughout the text is
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Our sincere appreciation goes to Rose Martin, lowa State University, for helping us develop
the new nutrition interactivities for this edition. We are grateful for her vision and hands-on
involvement throughout the development process.

We are extremely grateful to the many members of the editorial and production staff at
John Wiley & Sons who guided us through the challenging steps of developing this book.
Their tireless enthusiasm, professional assistance, and endless patience smoothed the
path as we found our way. We thank in particular Associate Publisher, Kevin Witt, who
continually works to provide support and guidance and develop new ways to ensure the
book’s success; and Trish McFadden, Senior Production Editor, who guided the produc-
tion process. Our sincere thanks also go to Kaye Pace, Vice President and Executive
Publisher, who oversaw the entire project; Clay Stone, Executive Marketing Manager, who
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thank Media Specialist, Svetlana Barskaya, who worked on the wide assortment of media
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ing to bring this project to fruition. And thanks to Senior Associate Editor, Lauren Elfers, for
her support through developing and writing this text and its ancillary materials.

Xii VISUALIZING NUTRITION EVERYDAY CHOICES



About the Authors

Mary B. Grosvenor holds a bachelor of arts in English
and a master of science in Nutrition Science, affording
her an ideal background for nutrition writing. She is a
registered dietitian and has worked in clinical as well as
research nutrition, in hospitals and communities large
and small in the western United States. She teaches at
the community college level and has published articles
in peer-reviewed journals in nutritional assessment and
nutrition and cancer. Her training and experience pro-
vide practical insights into the application and presenta-
tion of the science in this text.

Lori A. Smolin received a bachelor of science degree
from Cornell University, where she studied human nutri-
tion and food science. She received a doctorate from
the University of Wisconsin at Madison, where her doc-
toral research focused on B vitamins, homocysteine
accumulation, and genetic defects in homocysteine
metabolism. She completed postdoctoral training both
at the Harbor—-UCLA Medical Center, where she studied
human obesity, and at the University of California—San
Diego, where she studied genetic defects in amino acid
metabolism. She has published articles in these areas
in peer-reviewed journals. Dr. Smolin is currently at the
University of Connecticut, where she has taught both in
the Department of Nutritional Science and in the Department of Molecular and Cell Biology.
Courses she has taught include introductory nutrition, life cycle nutrition, food preparation,
nutritional biochemistry, general biochemistry, and introductory biology.

Dedication

To my sons, David and John, and my husband, Peter. In the beginning, their contribution
was support and patience with my long hours but over the years it has grown to include
editing and writing as well. Thanks for keeping my projects, and me, on track.

(from Mary Grosvenor)

To my sons, Zachary and Max, who have grown up along with my textbooks, helping me to
keep a healthy perspective on the important things in life. To my husband, David, who has
continuously provided his love and support and is always there to assist with the computer
and technological issues that arise when writing in the electronic age.

(from Lori Smolin)

Preface xiii



Contents in Brief

Preface i

NUTRITION: EVERYDAY CHOICES 2

GUIDELINES FOR A HEALTHY DIET 28

DIGESTION: FROM MEALS TO MOLECULES 58

CARBOHYDRATES: SUGARS, STARCHES, AND FIBERS 92

LIPIDS: FATS, PHOSPHOLIPIDS, AND STEROLS 124

PROTEINS AND AMINO ACIDS 156

VITAMINS 196

WATER AND MINERALS 238

ENERGY BALANCE AND WEIGHT MANAGEMENT 2ss

NUTRITION, FITNESS, AND PHYSICAL ACTIVITY 328

NUTRITION DU*RING PREGNANCY AND INFANCY 364




HOW SAFE IS OUR FOOD SUPPLY? 436

FEEDING THE WORLD 474

APPENDIX
Appendix A: Additional DRI Tables 500

Appendix B: USDA Food Patterns Table 505
Appendix C: Recommended Dietary Intakes (RDIs) Used to Establish Daily Values 506
Appendix D: Energy Expenditure for Various Activities 507

ONLINE APPENDICES

Appendix E: Standards for Body Size

Appendix F: Normal Blood Levels of Nutritional Relevance
Appendix G: U.S. Nutrition Recommendations and Guidelines
Appendix H: Choice (Exchange) Lists

Appendix |: Food and Supplement Labeling Information

Appendix J: World Health Organization Nutrition Recommendations
Appendix K: Calculations and Conversions

Appendix L: Answers to Thinking It Through

Glossary 509

References 521

Index 541

2in/NG Image Collection




Contents

Nutrition: Everyday Choices 2 a

AC
1.1 Food Choices and Nutrient Intake 4
Nutrients from Foods, Fortified Foods, and w
Supplements 4
Food Provides More Than Nutrients 5
What Determines Food Choices? 7 MyPIate
1.2 Nutrients and Their Functions 8
The Six Classes of Nutrients 8
What Nutrients Do 8
DEBATE: Super-Fortified Foods:
égi:g%? realthy Addition o 10 Guidelines for a Healthy Diet 28
1.3 Nutrition in Health and Disease 12 2.1 Nutrition Recommendations 30
Undernutrition and Overnutrition 12 Past and Present U.S. Recommendations 30
Diet-Gene Interactions 13 WHAT A SCIENTIST SEES: Trends in Milk
1.4 Choosing a Healthy Diet 15 Consumption 31
Eat a Variety of Foods 15 How We Use Nutrition Recommendations 31
Balance Your Choices 15 2.2 Dietary Reference Intakes (DRIs) 34
Practice Moderation 15 Recommendations for Nutrient Intake 34
WHAT SHOULD | EAT? A Healthy Diet 16 Recommendations for Energy Intake 36
THINKING IT THROUGH: A Case Study
on Choosing a Healthy Diet 17 2.3 Tools for Diet Planning 37
Recommendations of the Dietary
1.5 Evaluating Nutrition Information 18 Guidelines for Americans 37
The Science Behind Nutrition 18 DEBATE: How Involved Should the
How Scientists Study Nutrition 18 Government Be In Your Food Choices? 38
WHAT A SCIENTIST SEES: Behind the MyPlate: Putting the Guidelines into Practice 42
Claims 21 WHAT SHOULD | EAT? To Fill My Plate 44
Judging for Yourself 22 Choice (Exchange) Lists 47
2.4 Food and Supplement Labels 47
e Food Labels 47
% THINKING IT THROUGH: A Case Study
£ on Using Tools for Diet Planning 50
E Dietary Supplement Labels 52
5

xVi VISUALIZING NUTRITION EVERYDAY CHOICES



3.1
3.2

3.3

3.4

3.5

3.6

dirkr/iStockphoto

Digestion: From Meals to
Molecules

The Organization of Life

The Digestive System
Organs of the Digestive System
Digestive System Secretions

Digestion and Absorption of Nutrients

The Mouth

The Pharynx

The Esophagus

The Stomach

The Small Intestine
WHAT A SCIENTIST SEES: Bacteria on
the Menu

The Large Intestine

Digestion in Health and Disease
The Digestive System and Disease
Prevention
DEBATE: Should You Be Gluten Free?
Digestive System Problems
and Discomforts
THINKING IT THROUGH: A Case Study
on How Changes in the Digestive
System Affect Nutrition

WHAT SHOULD | EAT? For Digestive Health

Delivering Nutrients and Eliminating
Wastes

The Cardiovascular System
The Lymphatic System
Elimination of Wastes

An Overview of Metabolism
Releasing Energy
Synthesizing New Molecules

58
60

64
64
64

66
67
67
68
69
71

74
74

75

75
77

78

80
81

81
81
84
84

86
87
87

4.1

4.2

4.3

4.4

4.5

4.6

Carbohydrates: Sugars,
Starches, and Fibers

Carbohydrates in Our Food
What Is a Whole Grain?
What Is Added Refined Sugar?

Types of Carbohydrates
Simple Carbohydrates
Complex Carbohydrates

Carbohydrate Digestion and Absorption
Carbohydrate Digestion
Carbohydrate Absorption

WHAT A SCIENTIST SEES:
Glycemic Index

Carbohydrate Functions
Getting Enough Glucose to Cells
Glucose as a Source of Energy

Carbohydrates in Health and Disease
Diabetes

Hypoglycemia

Dental Caries

Weight Management

DEBATE: Should You Avoid
High-Fructose Corn Syrup?

Heart Disease
Bowel Health

Meeting Carbohydrate Needs

Carbohydrate Recommendations

THINKING IT THROUGH: A Case Study
on Healthy Carbohydrates

Choosing Carbohydrates Wisely
WHAT SHOULD | EAT? Carbohydrates

Kevin Morris/Getty Images

92

94
94
95

96
97
97

99
102

102

103
103
105

107
107
110
111
111

112
114
115

116
116

117
118
120

Contents XxVii



Lipids: Fats, Phospholipids,

and Sterols 124
5.1 Fats in Our Food 126 g
Sources of Fat in Our Food 126 §
America’s Changing Fat Intake 126 %
2
5.2 Types of Lipids 127 2
Triglycerides and Fatty Acids 128 &
Phospholipids 130
Sterols 132
5.3 Absorbing and Transporting Lipids 133 Proteins and Amino Acids 156
Digestion and Absorption of Lipids 133
Transporting Lipids in the Blood 134 6.1 Proteins in Our Food 158
5.4 Lipid Functions 186 6.2 The Structure of Amino Acids
Essential Fatty Acids 136 and Proteins 159
Fat as a Source of Energy 138 Amino Acid Structure 159
5.5 Lipids in Health and Disease 140 Protein Structure 159
Heart Disease 140 \évhHATI kA tSCIE[\JTIST SEES: .
DEBATE: Good Egg, Bad Egg? 144 enylketonurna
Diet and Cancer 145 6.3 Protein Digestion and Absorption 163
Dietary Fat and Obesity 145 6.4 Protein Synthesis and Functions 163
5.6 Meeting Lipid Needs 145 Synthesizing Proteins 164
THINKING IT THROUGH: A Case Study Proteins Provide Structure and
on Improving Heart Health 146 Regulation 165
Fat and Cholesterol Recommendations 146 DEBATE: Is Personalized Nutrition
WHAT A SCIENTIST SEES: Looking for the Best Approach to Reducing
Lean Meat 147 Chronic Disease? 166
Choosing Fats Wisely 147 Protein as a Source of Energy 168
The Role of Fat Replacers 150 6.5 Protein in Health and Disease 168
WHAT SHOULD | EAT? Fats and Protein DeﬁCiency 170
Cholesterol 151 High-Protein Diets and Health 170
Proteins and Food Allergies
u' and Intolerances 171
: # 6.6 Meeting Protein Needs 173
L\ ’ % Balancing Protein Intake and Losses 173
‘ E Recommended Protein Intake 174
meC A - % Choosing Protein Wisely 177
‘ § WHAT SHOULD | EAT? Protein Sources 179
» 2 Vegetarian Diets 179

THINKING IT THROUGH: A Case Study
on Choosing a Healthy Vegetarian Diet 181
xviii VISUALIZING NUTRITION EVERYDAY CHOICES



7.1

7.2

7.3

7.4

Vitamins 186
A Vitamin Primer 188
Vitamins in Our Food 188
WHAT A SCIENTIST SEES: Fortification:
Benefits and Risks 190
Vitamin Bioavailability 190
Vitamin Functions 193
Meeting Vitamin Needs 194
The Water-Soluble Vitamins 196
Thiamin 196
Riboflavin 198
Niacin 199
Biotin 201
Pantothenic Acid 201
Vitamin Bg 201
Folate (Folic Acid) 204
Vitamin By, 207
Vitamin C 210
Choline and Other
Vitamin-Like Compounds 212
The Fat-Soluble Vitamins 214
Vitamin A 214
THINKING IT THROUGH: A Case Study
on Vitamins and Fast Food 217
Vitamin D 220
Vitamin E 224
WHAT SHOULD | EAT? Vitamins 225
Vitamin K 226

WHAT A SCIENTIST SEES: Anticoagulants

Take Lives and Save Them 227

Meeting Needs with Dietary Supplements 230
Who Needs Vitamin/Mineral

Supplements? 230
Herbal Supplements 230
DEBATE: Are Herbal Supplements
Helpful or Harmful? 233
Choose Supplements with Care 234

Abraham Nowitz/NG Image

Collection

8.1

8.2

8.3

8.4

8.5

Jason Verschoor/iStockphoto

Water and Minerals

Water

Water in the Body

Water Balance

The Functions of Water

Water in Health and Disease
DEBATE: Is Bottled Water Better?

Meeting Water Needs

An Overview of Minerals

Minerals in Our Food

Mineral Bioavailability

Mineral Functions

Electrolytes: Sodium, Potassium, and

Chloride

Electrolytes in the Body

Electrolytes in Health and Disease
WHAT SHOULD | EAT? Water and
Electrolytes

Meeting Electrolyte Needs

Major Minerals and Bone Health
Bone in Health and Disease
WHAT A SCIENTIST SEES:
Soda versus Milk
Calcium
Phosphorus
Magnesium
Sulfur
WHAT SHOULD | EAT? Calcium,
Phosphorus, and Magnesium
Trace Minerals
lron

THINKING IT THROUGH: A Case Study
on Iron Deficiency
Copper
Zinc
Selenium
lodine
WHAT SHOULD | EAT? Trace Minerals
Chromium
Fluoride

Manganese, Molybdenum, and
Other Trace Minerals

238

240
240
241
243
244
246
247
247
248
249
249

251
252
253

256
256
259
261

262
263
266
266
268

269

269
269

273
274
274
276
277
280
280
280

282

Xix



9.1

9.2

9.3

9.4

9.5

XX VISUALIZING NUTRITION EVERYDAY CHOICES

&

Energy Balance and Weight
Management

Body Weight and Health

What’s Wrong with Having Too Much
Body Fat?

What Is a Healthy Weight?

Energy Balance

America’s Energy Imbalance

Balancing Energy Intake and Expenditure

Estimated Energy Requirements

What Determines Body Size and Shape?

Genes versus Environment

Regulation of Food Intake and Body Weight

WHAT A SCIENTIST SEES: Leptin
and Body Fat

Why Do Some People Gain Weight
More Easily?

Managing Body Weight

Who Would Benefit from Weight Loss?

Weight-Loss Goals and Guidelines

WHAT SHOULD | EAT? Weight
Management

Bruce Ayres/Stone/Getty Images

288
290

291
291
295
295
297
300
302
302
303

305

306

306
307
307

308

THINKING IT THROUGH: A Case Study on

Food Choices and Body Weight
Suggestions for Weight Gain
Diets and Fad Diets

Weight-Loss Medications and Supplements

Weight-Loss Surgery
DEBATE: Is Surgery a Good
Solution to Obesity?

Eating Disorders

Types of Eating Disorders

What Causes Eating Disorders?

Anorexia Nervosa

Bulimia Nervosa

Binge-Eating Disorder

Eating Disorders in Special Groups

Preventing and Getting Treatment for
Eating Disorders

309
310
310
312
315

316

317
318
318
321
322
323
324

324

10.1

10.2

10.3

10.4

10.5

10.6

Nutrition, Fitness, and
Physical Activity

Food, Physical Activity, and Health
Physical Activity Reduces the Risk

of Chronic Disease
Physical Activity Makes Weight

Management Easier
The Four Components of Fitness
Cardiorespiratory Endurance
Muscle Strength and Endurance
Flexibility
Body Composition
Physical Activity Recommendations
What to Look for in a Fithess Program
Creating an Active Lifestyle
Fueling Activity
Exercise Duration and Fuel Use

WHAT A SCIENTIST SEES:
The Fat-Burning Zone

Exercise Intensity and Fuel Use
Fitness Training and Fuel Use
Energy and Nutrient Needs for
Physical Activity
Energy Needs
Carbohydrate, Fat, and Protein Needs
Vitamin and Mineral Needs
Water Needs
Food and Drink to Optimize Performance

THINKING IT THROUGH: A Case Study

on Snacks for Exercise

WHAT SHOULD | EAT? Before, During,

and After Exercise

Ergogenic Aids

Vitamin and Mineral Supplements
WHAT A SCIENTIST SEES: Anabolic
Steroids

Supplements to Build Muscle

Supplements to Enhance Performance in
Short, Intense Activities
DEBATE: Energy Drinks for Athletic
Performance?
Supplements to Enhance Endurance
Other Supplements

Tim Laman/NG
Image Collection

328
330

330

331
332
334
334
334
334
335
336
337
339
340

342
342
344

345
345
347
347
348
351

353

354
355
355

356
356

357
358

359
359



© Paul CampbeII/Taxi/Getty Image

Nutrition During

Pregnancy and Infancy 364

11.1 Changes in the Body During Pregnancy 366

11.2

11.3

114

11.5

Nourishing the Embryo and Fetus
Maternal Weight Gain During Pregnancy
Physical Activity During Pregnancy
Discomforts of Pregnancy
Complications of Pregnancy

Nutritional Needs During Pregnancy
Energy and Macronutrient Needs
Fluid and Electrolyte Needs
Vitamin and Mineral Needs
WHAT A SCIENTIST SEES: Folate
Fortification and Neural Tube Defects
Meeting Nutrient Needs with Food and
Supplements
Food Cravings and Aversions

THINKING IT THROUGH: A Case Study
on Nutrient Needs for a Successful
Pregnancy

WHAT SHOULD | EAT? During
Pregnancy

Factors That Increase the Risks
Associated with Pregnancy

Maternal Nutritional Status
Maternal Age and Health
Exposure to Toxic Substances

Lactation
Milk Production and Let-Down
Energy and Nutrient Needs During Lactation

Nutrition for Infants

Infant Growth and Development

Energy and Nutrient Needs of Infants
DEBATE: DHA/ARA-Fortified Infant
Formulas

Meeting Needs with Breast Milk or Formula

Safe Feeding for the First Year

367
368
368
370
371

372
372
373
373

374

375
376

377

378

379
380
380
382

384
384
385

387

387
388

390
391
393

121

12.2

12.3

124

Purestock/Getty Images, Inc.

Nutrition from 1 to 100

Nutrition for Children

Energy and Nutrient Needs of Children

Developing Healthy Eating Habits
WHAT SHOULD | EAT? Childhood
WHAT A SCIENTIST SEES: Breakfast
and School Performance

Nutrition and Health Concerns in
Children

THINKING IT THROUGH: A Case Study
on Under- and Overnutrition

Nutrition for Adolescents
Energy and Nutrient Needs of
Adolescents
Meeting Teens’ Nutritional Needs
WHAT SHOULD | EAT? Adolescence

Special Concerns for Teens

Nutrition for the Adult Years
DEBATE: Can Eating Less Help
You Live Longer?

What Is Aging?

Nutrition and Health Concerns

Throughout Adulthood

Factors That Increase the Risk of
Malnutrition in Older Adults

Keeping Healthy Throughout
the Adult Years

WHAT SHOULD | EAT? Advancing Age

The Impact of Alcohol Throughout Life

Alcohol Absorption, Transport,
and Excretion

Alcohol Metabolism

Adverse Effects of Alcohol
Benefits of Alcohol Consumption

402
402
403
404

405

407

410
412
412
413

414
416

417

418
418

420

421

424
425

428

429
430
430
432




13.1

13.2

13.3

13.4

13.5

How Safe Is Our
Food Supply?

Keeping Food Safe
The Role of Government

The Role of Food Manufacturers and
Retailers

The Role of the Consumer

Pathogens in Food

Bacteria in Food

Viruses in Food

Moldy Foods

Parasites in Food

Prions in Food

What Bug Has You Down?

Preventing Microbial Food-Borne lllness
THINKING IT THROUGH: A Case Study
on Tracking Food-Borne lliness
WHAT A SCIENTIST SEES: A Picnic for
Bacteria

Agricultural and Industrial Chemicals

in Food

Pesticides: Risks and Benefits
DEBATE: Should You Go Organic?

Industrial Contaminants

Antibiotics and Hormones

Choosing Wisely to Minimize Agricultural
and Industrial Contaminants

WHAT SHOULD | EAT? Food Safety
Technology for Keeping Food Safe
High and Low Temperature
Food Irradiation
Food Packaging
Food Additives
Biotechnology
How Biotechnology Works
Applications of Biotechnology
Risks and Regulation of Biotechnology

436

438
439

440
440
442
442
445
446
446
447
449
449

451
452

453
454
455
456
457

458
459
459
460
461
462
462
465
466
467
468

xXii VISUALIZING NUTRITION EVERYDAY CHOICES

Feeding the World

14.1 The Two Faces of Malnutrition

The Impact of Undernutrition
Overnutrition: A World Issue

Why Do Undernutrition and
Overnutrition Exist Side by Side?

14.2 Causes of Hunger Around the World

Food Shortages
Poor-Quality Diets

14.3 Causes of Hunger in the United States

Poverty and Food Insecurity
Vulnerable Stages of Life

14.4 Eliminating Hunger

Providing Short-Term Food Aid
Controlling Population Growth
WHAT A SCIENTIST SEES: Education
and Birth Rate
Increasing Food Production While
Protecting the Environment
THINKING IT THROUGH: A Case Study
on What One Person Can Do
Increasing Food Availability Through
Economic Development and Trade
Ensuring a Nutritious Food Supply
Eliminating Food Insecurity in the
United States
DEBATE: Combating Vitamin A
Deficiency with Golden Rice

WHAT SHOULD | EAT? Make Your
Meals Green

——

476
476
477

478
479
479
482
484
484
486
486
487
487

488

488

490

491
491

493

494

497

Steve Raymer/NG Image Collection



APPENDICES

Appendix A: Additional DRI Tables 500
Appendix B: USDA Food Patterns Table 505
Appendix C: Recommended Dietary
Intakes (RDIs) Used to Establish Daily
Values 506

Appendix D: Energy Expenditure for
Various Activities 507

ONLINE APPENDICES
Appendix E: Standards for Body Size

Appendix F: Normal Blood Levels of
Nutritional Relevance

Appendix G: U.S. Nutrition
Recommendations and Guidelines

Appendix H: Choice (Exchange) Lists

Appendix |: Food and Supplement
Labeling Information

Appendix J: World Health Organization
Nutrition Recommendations

Appendix K: Calculations and
Conversions

Appendix L: Answers to
Thinking It Through

Glossary 509
References 521
Index 541
EULA

Contents Xxiii



This page intentionally left blank



Third Edition

VISUALIZING

NUTRITION
EVERYDAY CHOICES




Nutrition: Everyday Choices

ow do you choose what to eat? For most of the

world’s population, the answer is simple: You
eat what you can grow, raise, catch, kill, or purchase.
Fundamentally, subsistence is the principal motivator
of food consumption: If you don’t eat, you die. Histori-
cally, the game or crops people could kil or cultivate
successfully became staples of their diet. As agricul-
ture and food production became more sophisticated,

a greater array of food choices became available.
Colonization and exploitation of native peoples intro-
duced new foods to the colonizers: Corn became
part of the diet of European settlers in North America,
for instance, and the potato was brought to the Old
World from the New. Today, in a cosmopolitan, global
society, one may literally choose from the world’s din-
ner table.




The implications of food choices are significant not
only because what you eat affects your health but also
because what you like affects what you choose to eat.
Hundreds of millions of people enjoy eating insects, raw
fish, horses, and even dogs, while hundreds of millions
of others abhor pork, beef, shellfish, dairy products, and
even chocolate! Most of us enjoy the sweet and avoid
the bitter, yet some of us choose the zip of the bitter or
the bite of the zesty.

Because the nutrients in the food we eat form and
maintain the structure of our bodies, we really are what
we eat. The challenge is to find a satisfying balance be-
tween what we like and what optimizes our health. The
choice is ours.
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BEED Food Choices and Nutrient Intake

LEARNING OBJECTIVES

1. Define nutrient density.

2. Compare fortified foods and dietary
supplements.

hat are you going to eat today? Will break-
fast be a vegetable omelet or a bowl of sugar-
coated cereal? How about lunch—a burger
or a turkey sandwich? The foods we choose
determine the nutrients we consume. To stay healthy, hu-

mans need more than 40 essen-
tial nutrients.
we eat vary from day to day, so do

nutrient A
substance in food
that provides energy
and structure to the
body and regulates
body processes.

Because the foods

the amounts and types of nutri-
ents and the number of calories
we consume.

Nutrients from Foods, Fortified Foods,
and Supplements

Any food you eat adds some nutrients to your diet, but
to make your diet healthy, it is important to choose

Nutrient density ¢ Figure 1.1

3. Distinguish essential nutrients from

phytochemicals.

4. Identify factors that determine food choices.

nutrient-dense foods. Foods with
a high nutrient density contain
more nutrients per calorie than
do foods with a lower nutrient
density (Figure 1.1). If a large
proportion of your diet consists of
foods that are low in nutrient den-
sity, such as soft drinks, chips, and
candy, you could have a hard time
meeting your nutrient needs with-
out exceeding your calorie needs.
By choosing nutrient-dense foods,
you can meet all your nutrient
needs and have calories left over
for occasional treats that are
lower in nutrients and higher in
calories.

essential nutrient
A nutrient that must
be consumed in

the diet because it
cannot be made by
the body or cannot
be made in sufficient
quantities to maintain
body functions.

calorie A unit of
measure used to
express the amount
of energy provided by
food.

nutrient density
A measure of the
nutrients provided by
a food relative to its
calorie content.

Nutrient-dense diets provide more nutrients in fewer calories.
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a. Nutrient density is important in choosing a healthy

diet. As illustrated here, low-fat milk provides about the
same number of calories per cup as bottled iced tea, but it also
provides calcium, vitamin D, vitamin A, and other nutrients,
including protein.

b. Typically, less processed foods provide more nutrients >
per calorie. For example, a roasted chicken breast is more
nutrient dense than a highly processed form of chicken such as
chicken nuggets; a baked potato is more nutrient dense than
French fries; and apples are more nutrient dense than apple pie.
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In addition to nutrients that occur natural-
ly in foods, we obtain nutrients from fortified
foods. The fortification of foods was begun to
help eliminate nutrient deficiencies in the pop-
ulation, with the federal government mandat-
ing that certain nutrients be added to certain
foods. Foods such as milk with added vitamin D
and grain products with added B vitamins and
iron are examples of this mandated fortifica-
tion that have been part of the U.S. food supply
for decades.

Recently, however, voluntary fortification
of foods has become common practice. Vi-
tamins and minerals are routinely added to
breakfast cereals and a variety of snack foods.
The amounts and types of nutrients added
to these voluntarily fortified foods are at the
discretion of the manufacturer. These added

nutrients contribute to the diet but are not necessarily
designed to address deficiencies and may increase the
likelihood of consuming an excess of some nutrients.

fortification The
addition of nutrients
to foods.

dietary
supplement A
product sold to
supplement the diet;
may include nutrients
(vitamins, minerals,
amino acids, fatty
acids), enzymes,
herbs, or other
substances.

phytochemical A
substance found in
plant foods that is not
an essential nutrient
but may have health-
promoting properties.

Foods that are high in phytochemicals ¢ Figure 1.2

Dietary supplements are another source
of nutrients; about half of U.S. adults take
some sort of daily dietary supplement. Supple-
ments provide nutrients but do not offer all
the benefits of food (see Chapters 2 and 7).!

Food Provides More Than
Nutrients

In addition to nutrients, food contains sub-
stances that, though not essential to life,
can be beneficial for health. In plants, these
health-promoting substances are called phy-
tochemicals (Figure 1.2). Although fewer
such substances have been identified in ani-
mal foods, animal foods also contain substanc-
es with health-promoting properties. These
are called zoochemicals.

Some foods, because of the complex mixtures of nu-
trients and other chemicals they contain, provide health
benefits that extend beyond basic nutrition. Such foods

Fruits, vegetables, and whole grains provide a variety of phytochemicals, such as those highlighted
here. Supplements of individual phytochemicals are available, but there is little evidence that they
provide the health benefits obtained from foods that are high in phytochemicals.’

Garlic, broccoli,

and onions provide
sulfur-containing
phytochemicals

that help protect us
from some forms of
cancer by inactivating
carcinogens or
stimulating the body’s
natural defenses.*®

Yellow—-orange fruits
and vegetables,

such as peaches,
apricots, carrots, and
cantaloupe, as well as
leafy greens, are rich
in carotenoids, which
are phytochemicals
that may prevent
oxygen from
damaging our cells.®

Todd Gipstein/NG Image Collection

Soybeans are a source
of phytoestrogens,
hormone-like
compounds found in
plants that may affect
the risk of certain
types of cancer and
delay the progression
of heart disease.®’”

Purple grapes, berries,
and onions provide
red, purple, and pale
yellow pigments
called flavonoids,
which prevent oxygen
damage and may
reduce the risk of
cancer and heart
disease.®™°
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Functional foods provide benefits beyond their nutrients Table 1.1

Food Potential health benefit

Blueberries May reduce the risk of heart disease and cancer.'%"

Breakfast cereal with added flaxseed Helps reduce blood cholesterol levels and the overall risk of heart disease."?

Chocolate May help reduce blood pressure and other risk factors for heart disease.

Garlic Helps reduce blood cholesterol levels and the overall risk of heart disease.

Kale May reduce the risk of age-related blindness (macular degeneration).®

Margarine with added plant sterols Reduces blood cholesterol levels.'®

Nuts May reduce the risk of heart disease."”

Oatmeal Helps reduce blood cholesterol.'®

Orange juice with added calcium Helps prevent osteoporosis.

Salmon Reduces the risk of heart disease.

Green tea May reduce the risk of certain types of cancer.?’

Whole-grain bread Helps reduce the risk of cancer, heart disease, obesity, and diabetes.?’
functional food A have been termed functional foods. contain substances that promote health and protect
food th?t has healtlh— The simplest functional foods are  against disease, but some foods fortified with nutrients
E;c;r;c])gr;)gagrcoper’ﬂes unmodified whole foods, such as = or enhanced with phytochemicals or other substances
nutritional functions. broccoli and fish, that naturally = are also classified as functional foods (Table 1.1).%2

Food choices « Figure 1.3

The food choices we make are influenced by society, culture, attitudes, and emotions as
well as by food availability.

We use food as reward and punishment. A

well-behaved child may be rewarded with an
ice cream cone, while a child who misbehaves
may be sent to bed without dessert. We also use
food to commemorate milestones such as
birthdays and anniversaries.

Food can provide comfort and

security. “Comfort foods” such as

hot tea, chicken soup, and chocolate help
us to feel better when we are sick, cold,
tired, or lonely.

We can choose only from foods that are

available to us. What is available is
affected by season, geography, economics,
health, and living conditions. In many parts of
the world, food choices are limited to foods
produced locally, but in more developed Justin Guariglia/NG Image Collection
regions, many nonnative and seasonal foods,

such as these grapes, are available year-round
because they can be stored and shipped from
distant locations.

Michael Hanson/NG Image Collection




These modified foods, such as water with added vitamins,
oatmeal with added soy protein, and orange juice with
added calcium, have also been called designer foods.
The term nutraceutical refers to any food or supplement
that delivers a health benefit. As food manufacturers for-
tify foods to cash in on the concept that “health sells,”
the line between what is a dietary supplement and what
is a food has become blurred.

What Determines Food Choices?

Do you eat oranges to boost your vitamin C intake or
ice cream to add a little calcium to your diet? Probably
not. We need these nutrients to survive, but we generally
choose foods for reasons other than the nutrients they
contain. Sometimes we choose a food simply because it is
put in front of us; often our choices also depend on what
we have learned to eat, what is socially acceptable in our
cultural heritage or religion, what we think is healthy, or
what our personal convictions—such as environmental

Food preferences and

people would refuse to eat
them.

David Hoffman/Alamy

eating habits are learned as
part of an individual’s family,
cultural, national, and social
background. In many parts of the
world, insects, such as these
cicadas and grasshoppers, are
considered a treat, but in U.S.
culture, insects are considered
food contaminants, and most

consciousness or vegetarianism—demand. Tradition and
values may dictate what foods we consider appropriate,
but individual preferences for taste, smell, appearance,
and texture affect which foods we actually consume. All
these factors are involved in food choices because food
does more than meet our physiological requirements. It
also provides sensory pleasure and helps meet our social

and emotional needs (Figure 1.3).

1. Which has a higher nutrient density: a soda or a
glass of milk?

2. Why are foods fortified?
3. Why is it better to meet your vitamin C needs

by eating an orange than by taking a dietary
supplement?

| CONCEPT CHECK

4. What factors determine the foods you eat at a
family picnic?

Blend Images/Moxie Productions /Getty Images

For an adolescent, stopping for pizza after school

may be part of being accepted by his or her peers.
Food is the centerpiece of everyday social interactions.
We meet friends for dinner or a cup of coffee. The
family dinner table is a focal point for communication,
where experiences of the day are shared.

Often people’s attitudes about what foods they think are good for

them or are good for the environment affect what they choose. For
example, you may choose green tea to increase your intake of cancer-
fighting antioxidants or organic produce because you are concerned
about the environmental impact of pesticides. 7



E®¥A Nutrients and Their Functions

LEARNING OBJECTIVES

1. List the six classes of nutrients.

2. Discuss the three functions of nutrients in the
body.

here are six classes of nutrients: carbohy-
drates, lipids, proteins, water, vitamins, and
minerals. Carbohydrates, lipids, proteins,
and water are considered macronutrients
because they are needed in large amounts. Vitamins and
minerals are referred to as micronutrients because they
are needed in small amounts. Together, the macronu-
trients and micronutrients in our diet provide us with
energy, contribute to the structure of our bodies, and reg-
ulate the biological processes that go on inside us. Each
nutrient provides one or more of these functions, but
all nutrients together are needed to provide for growth,
maintain and repair the body, and support reproduction.

The Six Classes of Nutrients

Carbohydrates, lipids, and proteins are all organic com-
pounds that provide energy to the body. Although we
tend to think of each of them as a

organic single nutrient, there are actually

compound A
substance that
contains carbon

carbohydrates

A class of nutrients
that includes sugars,
starches, and fibers.
Chemically, they

all contain carbon,
along with hydrogen
and oxygen, in the

bonded to hydrogen.

many different types of molecules
in each of these classes. Carbohy-
drates include starches, sugars,
and fiber (Figure 1.4a). Several
types of lipids play important
roles in nutrition (Figure 1.4b).
The most recognizable of these
are cholesterol, saturated fats,
and unsaturated fats. There are
thousands of different proteins

Vitamins are organic mol-
ecules that are needed in small
amounts to maintain health.
There are 13 vitamins, which per-
form a variety of unique functions
in the body, such as regulating
energy metabolism, maintain-
ing vision, protecting cell mem-
branes, and helping blood to clot.
Minerals are elements that are es-
sential nutrients needed in small
amounts to provide a variety of
diverse functions in the body. For
example, iron is an element need-
ed for the transport of oxygen
in the blood, calcium is an ele-
ment important in keeping bones
strong. We consume vitamins and
minerals in almost all the foods
we eat. Some are natural sources:
Oranges contain vitamin C, milk
provides calcium, and carrots give
us vitamin A. Other foods are for-
tified with vitamins and minerals;
a serving of fortified breakfast ce-
real often has 100% of the recom-
mended intake of many vitamins
and minerals (see Debate: Super-
Fortified Foods: Are They a Healthy
Addition to Your Diet? on page 10).
Dietary supplements are another
source of vitamins and minerals
for some people.

fiber A type of
carbohydrate that
cannot be broken
down by human
digestive enzymes.

lipids A class of
nutrients, commonly
called fats, that
includes saturated and
unsaturated fats and
cholesterol; most do
not dissolve in water.

cholesterol A type
of lipid that is found
in the diet and in the
body. High blood
levels increase the
risk of heart disease.

saturated fat A
type of lipid that is
most abundant in
solid animal fats and
is associated with
an increased risk of
heart disease.

unsaturated fat
A type of lipid that

is most abundant

in plant oils and is
associated with a
reduced risk of heart
disease.

protein A class of
nutrients that includes
molecules made

up of one or more

same proportions as in our bodies and our diets. All

in water (H,0). proteins are made up of units

called amino acids that are linked
together in different combinations to form different
proteins (Figure 1.4c).

Water, unlike the other classes of nutrients, is only a
single substance. Water makes up about 60% of an adult’s
body weight. Because we can’t store water, the water the
body loses must constantly be replaced by water obtained
from the diet. In the body, water acts as a lubricant, a
transport fluid, and a regulator of body temperature.
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intertwining chains of
amino acids.

What Nutrients Do

Carbohydrates, lipids, and proteins are often referred to

as energy-yielding nutrients; they provide energy that can
be measured in calories. The calories people talk about
and see listed on food labels are actually kilocalories
(abbreviated kcalorie or kcal), units of 1000 calories.
When spelled with a capital C, Calorie means kilocalo-
rie. Carbohydrates provide 4 Calories/gram; they are the
most immediate source of energy for the body. Lipids also
help fuel our activities and are the major form of stored



Carbohydrates, lipids, and proteins ® Figure 1.4

Varying combinations of
carbohydrates, lipids, and
proteins provide the energy in
the foods we eat.

a. Some high-carbohydrate foods, such as rice, pasta, and
bread, contain mostly starch; some, such as berries, kidney
beans, and broccoli, are high in fiber; and others, such as
cookies, cakes, and carbonated beverages, are high in added
sugar. High-fiber, low-sugar foods have a higher nutrient density
than do low-fiber, high-sugar foods.

Jeffrey Coolidge/Getty

Images, Inc.

b. High-fat plant foods such as vegetable oils,
avocados, olives, and nuts have no cholesterol and
are high in unsaturated fat, so they don't increase
the risk of heart disease. High-fat animal foods such
as cream, butter, meat, and whole milk are high in
saturated fat and cholesterol; a diet high in these
increases the risk of heart disease.

Charles D. Winters/
Science Source

c. The proteins we obtain from animal foods, such as
meat, fish, and eggs, better match our amino acid needs
than do most individual plant proteins, such as those
found in grains, nuts, and beans. However, when plant
sources of protein are combined, they can provide all the
amino acids we need.

Jeffrey Coolidge/Getty Images, Inc.
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