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elcome to the sixth edition of Nutrition.
Changes in nutrition-related information
have never been more exciting or important
than they are today. Nutrition takes students on a fascinating
journey beginning with curiosity and ending with a solid
knowledge base and a healthy dose of skepticism for the
endless ads and infomercials promoting “new” diets and
food products. We want students to learn enough about
their nutritional and health status to use this new knowl-
edge in their everyday lives.

The new standards emerging in the science of nutrition
inspire us to provide comprehensive, current, and accurate
information on the most pressing issues. For example, you
will find a focus on “the obesity epidemic” and the chal-
lenges the nutrition community is taking on to help resolve
this chronic problem. You should find the overall content,
organization, and features remain, but, within this frame-
work, key topics and issues have been updated with new
features and the most recent information available. Our
goals in writing this book can be stated simply:

e To present science-based, accurate, up-to-date
information in an accessible format

e To involve students in taking responsibility for
their nutrition, health, and well-being

e To instill a sense of competence and personal
power in students

The first of these goals means making expert knowledge
about nutrition available to the individual. Nutrition pres-
ents current information to students about topics and issues
that concern them—a balanced diet, nutritional supple-
ments, weight management, exercise, and a multitude of
others. Current, complete, and straightforward coverage is
balanced with user-friendly features designed to make the
text appealing.

Our second goal is to involve students in taking
responsibility for their nutrition and health. To encourage
students to think about the material theyre reading and
how it relates to their own lives, Nuirition uses innovative
pedagogy and unique interactive features. We invite students
to examine the issues and to analyze their nutrition-related
behaviors.

Our third goal in writing Nutrition is the most
important: to stimulate a sense of competence and personal

power in the students who read this book. Everyone has the
ability to monitor, understand, and affect his or her own
nutritional behaviors.

Accessible Science

Nutrition makes use of the latest in learning theory and bal-
ances the behavioral aspects of nutrition with an accessible
approach to scientific concepts. You will find this book to
be a comprehensive resource that communicates nutrition
both graphically and personally.

We present technical concepts in an engaging, non-
intimidating way with an appealing parallel development of
text and annotated illustrations. Illustrations in all chapters
use consistent representations. For example, each type of
nutrient has a distinct color and shape. Icons of an amino
acid, a protein, a triglyceride, and a glucose molecule rep-
resent “characters” in the nutrition story and are instantly
recognizable as they appear throughout the book.

This book is unique in the field of nutrition and leads
the way in depicting important biological and physiologi-
cal phenomena, such as emulsification, glucose regulation,
digestion and absorption, and fetal development. Extensive
graphic presentations make nutrition and physiological
principles come alive.

Dietary Guidelines for

Americans, 2015-2020

The Dietary Guidelines for Americans, 2015-2020 re-
flects advances in the scientific understanding of the im-
portance of improving diets and increasing physical activ-
ity, two of the most important factors reducing obesity
and preventing chronic diseases in Americans. Eating a
healthy balance of nutritious foods continues as a central
point in the Dietary Guidelines, which serves to provide
Americans with the information they need in order to
make informed choices about their diet. Focused on sci-
ence-based recommendations on food and nutrition, the
Dietary Guidelines for Americans, 2015-2020 empowers
the American public to make shifts in what they eat and
drink diet in favor of good health. As you read this text,
look for key recommendations of the Dietary Guidelines
highlighted in the margins.
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Food Labeling

The Food and Drug Administration announced a new and
redesigned Nutrition Facts label that will be required on
most packaged food by July 2018. In an effort to encourage
consumers to make more informed decisions, changes on
the new label include such things as highlighting calories
per serving and serving sizes more prominently, featuring
a separate line showing how much sugar has been added
to the food, and including updated Dietary Value informa-
tion. The new label is discussed in Chapter 2, “Nutrition
Guidelines and Assessment,” and has been incorporated
into all Label to Table features found throughout the text.

New to this Edition

For this edition, the latest scientific evidence, recommen-
dations, and national standards have been incorporated
throughout each chapter.

Key Highlights

e Updated content reflects the Dietary Guidelines
for Americans, 2015-2020 released in January
2016, as well as the redesigned Nutrition Facts
label, released in May 2016.

e The new Getting Personal feature, found in
most of the end-of-chapter Learning Portfolios,
encourages students to apply their nutritional
knowledge to understanding their own diets.

e Revised statistics and data incorporated
throughout the text reflect the current state of
nutrition in America and the world.

e Revised food source charts in the vitamins and
minerals chapters more clearly convey common
sources for vitamins and minerals.

e Updated Position Statements from the Academy
of Nutrition and Dietetics, the American Heart
Association, and other organizations appear
throughout the text.

e Updated references utilize the latest science in
the field.

e New and updated FYI, Going Green, and Quick
Bite features provide in-depth discussions of
controversial issues and topics for classroom
discussion.

Chapter 1—Food Choices

e New section discusses the impact of eating away
from home

e New FYI feature: “The Affordable Care Act and
Nutrition”

e New Quick Bite features: “Try It Again, You Just
Might Like It,” “Does Being Overweight Spread
from Person to Person?” and “High-Fructose
Corn Syrup”

e Updated section on the impact of healthy food
experiences early in life on forming healthy
eating habits throughout the life cycle

e Updated discussion of the effect TV
advertisements have on childhood nutrition

Chapter 2—Nutrition Guidelines and Assessment

e Revised description and discussion of the
Nutrition Facts label, reflecting changes
announced in May 2016

e New discussion of FDA regulations regarding the
labeling of gluten-free foods

¢ New Going Green feature: “Is the American Diet
Contributing to a Warmer Planet?”

e New Quick Bite feature: “Variety is Key”

e Revised FYI feature: “Portion Distortion”

Spotlight on Dietary Supplements and
Functional Foods

e New table highlights groups for whom
nutritional supplementation may be
recommended

e Revised FYI feature: “Defining Complementary
and Integrative Health”

e Updated Position Statement from the
Academy of Nutrition and Dietetics:
“Functional Foods”

Chapter 3—Digestion and Absorption

e New FYI feature: “Celiac Disease and Gluten
Sensitivity”

e New Quick Bite feature: “Living Without a
Gallbladder”

e Updated discussion regarding the link
between red meat consumption and colorectal
cancer

e Updated Nutrition Science in Action feature:
“Screen Time and Diet Quality”

e Updated FYI feature: “Bugs in Your Gut? Health
Effects of Intestinal Bacteria”

e Streamlined description of emulsification and its
role in fat digestion

e In-depth discussion of the effect of medications
on food absorption



Chapter 4—Carbohydrates

e New table summarizing the effects of fiber on
digestion and absorption, and the health benefits
of these effects

e New comparison of soluble and insoluble fibers
New discussion of agave sweeteners
Streamlined discussion of artificial sweeteners,
with new table summarizing nonnutritive
sweeteners and sweet substances

e Expanded discussion of resistant starches

e Expanded FYI features: “The Glycemic Index
of Foods: Useful or Useless?” and “Unfounded
Claims Against Sugars,” with new sections on
“Sugar and Type 2 Diabetes” and “High-Fructose
Corn Syrup (HFCS), Obesity, and Disease”

Chapter 5—Lipids

e New sections providing recommendations for
omega fatty acid intake and summarizing the
health effects of omega-3 fatty acids

e New Position Statement from the Academy of
Nutrition and Dietetics: “Fatty Acids for Healthy
Adults”

e Streamlined section on fat replacers

e Revised Going Green feature: “Fish: Good For
You and the Environment”

e Revised FYI feature: “Fats on the Health Store
Shelf,” which now delves into coconut oil and
grapeseed oil

e Revised table incorporating American Heart
Association Diet and Lifestyle Recommendations

e Updated American Heart Association Position
Statement: “Omega-3 Fatty Acids”

Chapter 6—Proteins and Amino Acids

e New discussion regarding whether eating more
protein helps build more muscle

e New table providing dietary suggestions for
vegetarians

e New FYI feature: “High Protein Diets and
Supplements”

e New Quick Bite feature: “Eating Lower on the
Food Chain is Good for the Planet”

e New Position Statement from the Academy of
Nutrition and Dietetics: “Vegetarian Diets”

e Revised Going Green feature: “Send in the
Proteins”

e Revised FYI feature: “Do Athletes Need More
Protein?” incorporating latest information from
the Academy of Nutrition and Dietetics

PREFACE Xix

Chapter 7—AlIcohol

e New discussion of the prehistoric origins of
alcohol
e Revised description of alcohol metabolism

Chapter 8—Metabolism

e Updated information on the role of carnitine in
cardiovascular efficiency during exercise

Chapter 9—Energy Balance

e New discussion of digital private counseling
programs

e New Quick Bite feature “The Raw Foods Diet”

e New description of metabolically healthy obesity

e Revised section on FDA-approved weight-loss
medications

e Updated section on portion distortion
phenomenon

e Updated Going Green feature: “Salad Days”

e Updated discussions regarding over-the-counter
drugs, dietary supplements, and surgery for
weight loss

Spotlight on Obesity

e New section on the link between gut microbiota
and obesity

e New Quick Bite features: “Can You Pick Your
Partners?” and “Your Microbiota and You”

e New statistics concerning obesity rates in Asia
and the Middle East

e Revised FYI feature: “U.S. Obesity Trends: A
Relentless Increase”

Chapter 10—Fat-Soluble Vitamins

e New table summarizes fat-soluble vitamins,
their functions, and the results of deficiency and
megadoses

e New table compares fat-soluble and water-
soluble vitamins

e New table lists common carotenoids and their
potential benefits

Chapter 11—Water-Soluble Vitamins

e New table summarizes water-soluble vitamins,
their functions, and the results of deficiency and
megadoses

Chapter 12—Water and Major Minerals

e New section discusses minerals in fluid balance
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e Updated Going Green feature: “The Thirst for
‘Water Resources”

e Updated FYI feature: “Tap, Filtered, or Bottled:
‘Which Water is Best?”

Chapter 13—Trace Minerals

e New discussion of arsenic levels in rice-based
products
e New reference to sea salts as sources of iodine

Chapter 14—Sports Nutrition

e New discussion of exercise intensity, muscle-
strengthening exercises, and flexibility and
neuromotor exercises

e New section on ephedrine

e Updated coverage of protein and hydration
recommendations for athletes

e Updated discussion of nutrition supplements and
ergogenic aids

e Updated section on caffeine

e Expanded discussion of the American Medical
Association and American College of Sports
Medicine’s Exercise is Medicine initiative

Spotlight on Eating Disorders

e New introduction of the acronym OSFED (Other
Specified Feeding or Eating Disorder)

Chapter 15—Diet and Health

e New section on nutrition informatics

e New Quick Bite features: “Adaptation Gone
Awry, “Smartphones Advance Artificial Pancreas,”
and “What Smells in Blood Pressure?”

e Revised section delving into whether intakes of
saturated and trans fat and cholesterol should be
limited

Chapter 16—Life Cycle: Maternal and Infant Nutrition

e New Position Statement from the Academy of
Nutrition and Dietetics: “Nutrition and Lifestyle
for a Healthy Pregnancy Outcome”

e New table presenting a meal plan for a vegan
pregnancy

Chapter 17—Life Cycle: From Childhood Through
Adulthood

e New content discussing the increase in use
of e-cigarettes among American high school
students
Updated information relating to lead toxicity
Revised Quick Bite feature: “The Dangers of
Teenage Smoking”

Chapter 18—Food Safety and Technology

e New FYI feature: “Are Nutrigenomics in Your
Future?”

e New table listing food safety mistakes

¢ New information regarding the FDA'’s voluntary
plan to phase out the use of certain antibiotics
for enhanced food production in farm animals

e Revised section on genetically engineered foods

e Revised table providing USDA’s labeling
requirements for organic foods

e Updated Going Green feature: “Ocean Pollution
and Mercury Poisoning”

Chapter 19—World View of Nutrition

e New Quick Bite features: “Urban Food
Production” and “Tackling Food Insecurity”

e Expanded information on iodine deficiency
disorders

e Revised table provides poverty guidelines based
on household size

e Updated Position Statement from the Academy
of Nutrition and Dietetics: “Addressing World
Hunger, Malnutrition, and Food Insecurity”
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The Pedagogy

Nutrition focuses on teaching behavioral change, personal decision making, and up-to-date scientific concepts in a number
of novel ways. This interactive approach addresses different learning styles, making it the ideal text to ensure mastery of
key concepts. Beginning with Chapter 1, the material engages students in considering their own behavior in light of the
knowledge they are gaining. The pedagogical aids that appear in most chapters include the following:

The Think About It questions at The Chapter Menu at the Learning Objectives focus

bresent realaic atritonelated | Deginning of cach chapter gves e o T ot o
Si tuations and ask students to students a preview of topics that each chapter and the material

i they will learn.
consider how they would behave |Wlll be covered. | s |

in such circumstances. |

@ o
Chapter 1 o CHAPTER Menu LEARNING Objectives

THINK About It + Why Do We Eat the Way « KeyTerms - - Define nutrition.
1 What, if anything, might persuade We Do? « Study Points d Identify factors that influence food
o . orinfluence you o change your ] J - Introducing the Nutrients - Study Questions L choe.
Foo °| ceS' N utrlents food preferences? + Applying the Scientific Process . Try This . . Describe the typical American diet.
(] 2 Are there some foods you to Nutrition -

Identify the six classes of nutrients

i i Getting Personal
fi ?
definitely avoid? If so, do you From Research Study to essential for health.

o
and Nourishment it
3 What do you think is driving the Describe the basic steps in the

popularity of vitamins and other nutrition research process.
supplements? Recognize credible scientific

ReViSEd by Kimberley MCMahOn 4 Where do you get the majority of research and reliable sources of

your information about nutrition? nutrition information.

greets his girlfriend with a box of chocolates. A 5-year-old imitates her
parents after they salt their food. A firefighter who is asked to explain
why hot dogs are his favorite food says it has something to do with going
to baseball games with his father. A parent punishes a misbehaving child by
withholding dessert. What do all of these people have in common? They are
using food for something other than its nutrient value. Can you think of a
holiday that is not celebrated with food? For most of us, food is more than
a collection of nutrients. Many factors affect what we choose to eat. Many of
the foods people choose are nourishing and contribute to good health. The
same, of course, may be true of the foods we reject. tohealth ions, interactions, and balances);
The science of nutrition helps us improve our food choices by identifying p i digestion, absorption,
the amounts of nutrients we need, the best food sources of those nutrients, and transport,functions, and d
. the other components in foods that are helpful or harmful. The U.S. National
Library of Medicine defines nutrition as the science of food; the nutrients and
other substances therein; their action, interaction, and balance in relation to
health and disease; and the processes by which we ingest, absorb, transport,
utilize, and excrete food substances.! Learning about nutrition helps us to be
informed and more likely to make healthy nutrition choices, which in turn
may not only improve our health, but also reduce our risk of some diseases
and even increase our longevity. Keep in mind, though, that no matter how
much you know about nutrition, you are still likely to choose some foods
regardless of the nutrients they provide, simply for their taste or just because
it makes you feel good to eat them.

!. group of friends goes out for pizza every Thursday night. A young man

© kasha_malasha St

P nutrition The science of foods and their components

the
social, economic, cultural, and psychologicalimplications
ofeating.

Why Do We Eat the Way We Do?

Do you “eat to live” or “live to eat”? For most of us, the first is certainly true— . .
you must eat to live. But there can be times when our enjoyment of food is ~ Quick Bite
more important to us than the nourishment we get from it. Factors such as ) o
age, gender, genetic makeup, occupation, lifestyle, family, and cultural back- Ty It Again, You Just Might Like It

! ‘ Y e, andbyears
ground affect our daily food choices. We use food to project a desired image,

~ N N - N . .. . commonly dislike things that are new or unfamiliar. This is also
forge relationships, express friendship, show creativity, and disclose our feel- iy ot P

ings. We cope with anxiety or stress by eating or not eating; we reward our-  better
selves with food for a good grade or a job well done; or, in extreme cases, initiall rej
| we punish failures by denying ourselves the benefit and comfort of eating. and 15 exposures should do’t.




PREFACE

XX

People with malabsorption syndromes such as cystic fibrosis often take large
nutrient doses to compensate for nutritive losses and to override intes-
tinal barriers to absorption.

Megadoses of vitamin By, can overcome the malabsorption seen in
pernicious anemia, a condition in which a key substance needed for
vitamin By, absorption is lacking.

.

A vitamin at megadose levels can have pharmacological activity—that
is, it acts as a drug. Nicotinic acid (niacin) is a good example. At usual lev-
els (around 10 or 20 milligrams), it functions as a vitamin, but at levels 50
or 100 times higher it acts as a drug to lower blood lipid levels. Niacin has
been used since the 1950s as a lipid-altering drug for low-density lipopro-
tein (LDL) cholesterol and is currently an effective agent available for raising
high-density lipoprotein (HDL) cholesterol.® Like any drug, though, it can
have serious side effects.”

Megadosing Beyond Conventional

Medicine: Orthomolecular Nutrition

In 1968, Linus Pauling, the best-known advocate of megadosing, coined
the term orthomolecular medicine. To him, orthomolecular meant achieving the
optimal nutrient levels in the body.'® Few nutritionists argue with the impor-
tance of optimum nutrition. In fact, some nutritionists share Pauling’s con-
cerns that the typical diet is too refined and processed to provide adequate
nutrients and that intake equal to RDA values may not be high enough to
achieve optimal body levels.

Most nutritionists would argue, however, with the high doses Paul-
ing recommended to attain those optimal body levels and with the thera-
peutic value he and his followers attributed to those doses. Most notably,
Pauling suggested in the early 1970s that an optimal daily intake of
vitamin C was 2,000 milligrams—more than 30 times the current Daily
Value. (See FIGURE SF.2.) Dr. Pauling claimed megadoses of vitamin C pre-
vented or cured the common cold. Although many researchers have attempted
to confirm this theory, studies do not support the idea that vitamin C pre-
vents colds. A few studies found that colds were slightly less severe or less
frequent in those who took high doses of vitamin C, but most studies found
no beneficial effect.!!

Drawbacks of Megadoses

Megadose vitamins and minerals remain popular, but when taken without
recommendation or prescription from a qualified health professional, they
can cause problems. Because high doses of a nutrient can act as a drug, with
a drug’s risk of adverse side effects, people who choose to take megadoses
should always check first with their doctors.

Excesses of some nutrients can create deficits of other nutrients. High
doses of supplemental minerals, especially calcium, iron, zinc, and copper,
can interfere with absorption of the others.'? If you use high doses of the fat-
soluble vitamin A, it is easy to reach toxic levels. Even megadoses of water-
soluble vitamins can be problematic; for example, nerve damage can result
from vitamin B4 at 50 to 100 times the DV. FIGURE SF.3 lists some more exam-
ples of medical side effects that can occur from megadose supplementation.
It is good practice to review the DRI tables for tolerable upper intake levels
(UL) before taking any vitamin and mineral supplement.

Quick Bites sprinkled throughout the
book offer fun facts about nutrition-
related topics such as exotic foods,
social customs, origins of phrases, folk
remedies, medical history, and so on.

Key Concepts summarize previous text |
and highlight important information.

» malabsorption syndromes Conditions that result in

» or

imperfect, inadequate, or otherwise disordered gastrointestinal
absorption.

Position Statement:
American Heart
Association

Vitamin and Mineral Supplements

The American Heart Association recommends that
healthy people get adequate nutrients by eating a
variety of foods in moderation, rather than by taking
supplements.

“The Dietary Recommended Intakes (DRIs)
published by the Institute of Medicine are the best
available estimates of safe and adequate dietary
intakes,” says the AHA. “There aren't sufficient data to
suggest that healthy people benefit by taking certain
vitamin or mineral supplements in excess of the DRIs."
Moreover, “vitamin or mineral supplements aren't a
substitute for a balanced, nutritious diet that limits
excess calories, saturated fat, trans fat, sodium and
dietary cholesterol. This dietary approach has been
shown to reduce coronary heart disease risk in both
healthy people and those with coronary disease.”
Reprinted with permission, www.heart.org, © 2014
American Heart Association, Inc.

medicine Thepi
use of high-dose vitamins to treat disease.

therapeutic

N/

FIGURE SF.9 U.S. Pharmacopeia verification mark. Dietary

supplements can earn the USP-Verified mark through a comprehensive

testing and evaluation process.
Registered trademark of The United States Pharmacopeial Convetion. Used
with permission.

Quick Bite
Jell-0 and Your Nails

You may have heard that taking gelatin can make your nails
stronger. Not true. Fingernails get their strength from sulfur in
amino acids. Gelatin has no sulfur-containing amino acids.

FIGURE SF.10 Soy is rich in phytochemicals. Soybeans
contain phytochemicals called isoflavones. High intake of soy
products such as tofu is linked to a lower incidence of heart
disease and cancer.

» functional food A food that may provide a health benefit
beyond basic nutrition.

» lycopene One of a family of plant chemicals, the carotenoids.
Others in this big family include alpha-carotene and
beta-carotene.

» phytochemicals Substances in plants that may possess
health-protective effects, even though they are not essential
for life.

\

Position Statements from
distinguished organizations such
as the Academy of Nutrition and
Dietetics, the American College of
Sports Medicine, and the American
Heart Association relate to the
chapter topics and bolster the
assertions made by the authors by
showcasing concurrent opinions
held by some of the leading
organizations in nutrition and
health.

Key Terms are in boldface type

the first time they are mentioned.
Their definitions also appear in the
margins near the relevant textual
discussion, making it easy for
students to review material.

verification mark helps assure consumers, health care professionals, and
supplement retailers that a product has passed USP’s rigorous program
and does the following:

¢ Contains the ingredients declared on the product label

¢ Contains the amount or strength of ingredients declared on the prod-
uct label

® Meets requirements for limits on potential contaminants

* Has been manufactured properly by complying with USP and FDA
standards for current good manufacturing practices (cGMPs)

Fraudulent Products

Some health advocates consider the burgeoning market of dietary supple-
ments an unwelcome return to the “snake oil” era of the late nineteenth
and early twentieth centuries, when “magic” potions and cures were sold
door-to-door and at county fairs and markets. The Internet and social
media marketing are changing the industry because they are a prominent
vehicle for promoting and selling products, reaching millions of people
worldwide instantly at any time.

Most manufacturers work hard to ensure the quality of their products,
yet some supplements on the market are nothing more than a mixture
of ineffective ingredients. In recent years, the FDA has found hundreds of
fraudulent products that contain hidden or deceptively labeled ingredients.??
Most frequently recalled products with potentially harmful ingredients are
those that are promoted for weight loss, sexual enhancement, and bodybuild-
ing. When considering the use of dietary supplements, do your homework—
make sure the product is safe and effective. It’s always a good idea to ask
your health care professional for help in distinguishing between reliable and
questionable information.

Key Concepts When 2017 Open Range Light 319RLS considering a dietary supplement, it is important to
consider the product and its claims carefully. Be aware that some products may promise more than they can deliver. A
good indicator of quality is the USP verification mark, but this does not guarantee that a product will fulfillits claims.

Functional Foods

‘What do garlic, tomato sauce, tofu, and oatmeal all have in common? They
aren’t in the same food group, nor do they have the same nutrient composition.
Instead, all of these foods could be considered “functional foods.” Although there
is not yet a legal definition for the term, a functional food is widely considered to
be a food or food component that provides a health benefit beyond basic nutri-
tion.** Garlic contains sulfur compounds that may reduce heart disease risk,
and tomato sauce is rich in lycopene, a compound that may reduce prostate can-
cer risk. The soy protein in tofu and the fiber in oatmeal can help reduce the
risk of heart disease. (See FIGURE SF.10.) The functional food industry has grown
rapidly since its birth in Japan in the late 1980s and in 2014, reached almost
$177 billion dollars of sales worldwide. In the U.S., functional food and bever-
age sales account for 5 percent of the overall food market. 3737

Phytochemicals Make Foods Functional

Many functional foods get their health-promoting properties from naturally
occurring compounds that are not considered nutrients but are called phy-
tochemicals. Although the word phytochemical may sound intimidating, its
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Updated to reflect the most current environmental concerns,
Going Green boxes address the nutrition community’s concern
about the importance of environmental issues in our time. This
environmental theme runs through each chapter and expands our
nutrition focus to show that we are all citizens of an endangered
planet with opportunities to reduce our environmental footprint.

m"nef a\S )

ea :
fits assocxate
erican

emphaslﬂles
d doco-



PREFACE XXV
\
Label to Table helps stu.dents"illpp tythe
their new decision—makm(g1 ski fhaough
ts thr
It walks studen
supermarket. ‘ : i
the various types of 1nf0rmat19n th
appear on food labels, 1nclu'd1n1g
overnment-mandated terminology, .
i e
iliSIBading advertisulg phrases’ and h mar{o;’[;gfz F:Cﬁrsgir;egsgzvdw;herjemgz;rghtsallofthe/‘pld»relatedinfor
. 0 as e 2d label. Look ¢ ©D of the v
ounts of ingredlents. This feature Csaiteess;::;a];f;l;s;oguctgomams 35 calories from far. Dsy ekna(ffv"hv;cve;if N"trition o
?)m dated for this edition v reﬂeCt at the borg mofrh:’Izbe/) Ig:;ncorher Dar; ?f the labefy Recall (o look Seving sjge.
e new i ed b i food i 95 4. grams of fa¢ It M Of fat containg 9 kilocalorjes If )
. . . .
the FDA Iabehng guldehnes e ’ apmezX,/r?are’y 36 Kilocalores Dfov:dsg gys ?;;“’d Make sense thqr there are -
Ota, atis the sec, o ; . '
. 016 M. INg you'll see a/Oﬂgw:th ¢ ‘
e e
| oucon MRl at 4, % Dail, *
fat. Using this food Iap, ’ Urated ang POlyunsaturateq B Iy Valye
q f ; abel, you can Estimate the alurateq Fat2s a
cach chaptor condensesall aspects of | Lt Tl | i
52, ar€ saturated an : G
aspects o 1.0 gram is g 218 1305 That g 1) .
condenses all gram is either Polyunsaturateq emaining Sodium 1,
each Chapter dents Without eyep, knowing aonoUNsaturateq o Mix of bogh : o .
.. . i that studen b - 19 What food item gy label re ! 20 Crbohy e
nutrition lnfofmaﬁlc?n derstanding \:eiﬁjziog:;:; TOTe Saturated anq trane fat than ungaﬁif;z;}ayﬁ;g‘;faij Dty e e 195 62‘
o719 un _ ' . =
solidify their R " = :
nfe‘eﬁ - terialyThe various formats food item comainié:/oerrierrhne gfq:sr ggl;(r)eta/; o 7;tdoes N0t Mean that the / Vf;:?':w
of the ma o . o IENS 23 perceng of 1o o > f1om fat. In fact, s food itern T —
Cordlng flocalories - Ories from far (35 fat kilocalories - il Clium 45, X 6%
i 0 StUdentS ac ories = 0.23 o, 23% fat kilocalori 54 total / * Iron g
will appeal t . found beloy, " 185). The 6% refers (o the Dajly yy,, f P@f(emua,/yVa/ues e bas
w0 thEir indiVidual learnlng and day coulq con, C:Z;e:(‘)fg? grfri?%f:vrhocznmmesz,ooo kr/ocaloriespeesr // :;yg’ig;a,’f’;;ﬁs’ VU"'Z:ilyv;::x"r:ayb
Perday. Th, N oWer depen K .
dyin StYIeS‘ | Jéu/j)t ‘,’VZEZThaL;e;servmg, Which s 6 pe cemofrharangr:f(imécsofg‘gg tes [ ing on
| Stu yl g the aturared fatis 72percem Whrd: meanosr /
Contribyte Juite
L, bur jnts

Your calgy, '
Calopjes. ’EZ"PE‘ds.
0t o o
e hn 2500
/ Sathap ) P
/ €55 Thap
(ho/e:rem/

/ B 80
0
iR © kept as oy, | Sodum e Ho0mg =
N this label (29 @), along witp [T s Thay 2y ;:,::g
| Dietay iy, 300 s
[ e — 2 39 ’
a 3/ fas Carbohyage 4 -
. id an * Protein g
ids, linoleic 24 B
rated fatty ac‘?fé\a\; they m\:;; are
Two POIYUMSET. ) are holipids and S applied
L] inolenic at hosp! - to be s
halino et. P have t
:‘fp plied in ﬁ:oi; and do not ted
L g ié" i, Jongated and deﬁ,?mca“e
a 195 in the diet- ids are €10 hormon ds
. bic in ids are S0 body .
Key Terms lipophobic 197 Essential fattzsaf)f makmgm\:‘);saregu\ate many — Key Terms list all new Vocabulal'yb ¢
\ipol Ty . TOCE! -OMPpO . er o
182 P ceinlipas e P ese com!  are . h age num
adipocytes o poproteh T ats. They tically with the pag
adiposetisie s lowdenst 194 ucoﬁnne fats and ST o alphabe y hi arrangement
alphartinolenic? ‘1791 e ®1 b rides are “’Od‘ and three fatty ¢ source Of the first appearance. This &
i h icelles iglyce ¢ olycero’ importan . m ey
chain lengt mice des m  Trighyeer of gly an imp _— W any ter
\ 188 lyceride .ompose! > ides are gy Teser dents to revie
cholesterol 195  monog ted 176 co riglycerid® n energ’ acids, aHOWS stu .
: satura body. e Gides a o fatty ack i diately to
choline 177 monoun acid (MUFR) s Inthe Stored fat DT f alycerol, tW taining 11 d turn 1mme
i .S c of BT gen-cont t recall an .
chylomicron ety s onetE)” s aremade OFEYCTL L o do no : i fit in the
o d sential lipids & with a .. d ussion of 1
dis fatty ad® ic 7 nones 178 hospho! te group es tion and 1SC
jugated linole Y cids . = Phod] hospha _ embran e definitio
T e amege faty 2t m and ;f,’nem. mponents o Cii o bOthﬁfﬂ; ‘Ef}l1 ter. This approach also promotes |
i 181 -6 fatty a com are €O jque Al T ifier chapter. 9
desaturation g omegabfaeC 185 holipids 21 - ania fective oM . €, not simply
gt s omeg:-::am w . ?r‘,gsﬁpnp“"e“{i‘e zmem o e cffe - the acquisition of knowledge,
e'\cnsano'l 78 oxidati roup 174 d water ena! he body. A and {s S - X .
o atyadds 18 "hosp‘:\:‘\:;ds 92 i foods and n ¢ din cell ““”“{g”and steroid h(?c'r memorization.
e w ph:s‘:s‘m\s ‘chO‘estcrO‘ is f.otu;'m D, bile & esterol are a5 pa "
eter T ted % om size VI e plood d tudents to
ification 20 nsaturaf synthes! svels of DIC . q rage s
este"::::ce(s 174 po\v; magid(\’\"'{\l 176 t::;ones‘ﬂ‘ghd\;vg‘scase risk sonutrient Dlsz‘r:t of — Study Questions encourag ——
p adids o saturated fatty 2 i ated with he Acceptable M»a C20 to 35 per d er into the Chapter co ’
ia“;;lem\ squalene “7;1 For adults, the DR) for fat i case pI‘Obe eep . nd gaining new
ql it 199 Is [ ] A ange d to iner! = . necthnS a
high-density. s (HDL) o et AT tion R od fat tend £ Pk maklng con .
ipoprotein subcutaneous’ o calories. nd satural 1 and incr h these queSthnS
tion 174 fatty adids 1 igh in fat a0 1 tero insichts Althoug .
hydrogena e e e 176 Diets high ¥ L5 oy diss msights. : hey will
" N ) els O ity, heart 1zzes, t ey
ydrophiic gl e fattyadd " blood leve o obesity, d for pop qu ,
. tinked tO n be use .
I d'npho!)l( . unsaturated 12" N 198 heart dise et is linke ca . ci aH
i:xe(medla::i'::"“:l';" ‘5; vel‘l—low;:::_::(\lml) 182 f;icess fat in the“?z;s of cancer. also help students to review, espe Y
ipopro lipop! n > me R
|a|\|l‘l‘;? 1‘3(; visceral fat case, and 0 students who Study by ertlng out
. 17
legithin . . e of .
o 174 tions ixture 1
linoleicad es in a m ated aterial.
\l'\pnv"‘"‘"‘ Study Qv different 0ils CO“:Z:Ed, and saturate L m
a soluble can dili€ nounsatt . g f
Stud‘l Points mp ; that are nd oils 1. H&?ﬂnsatu;ated~ mo o5 of a wrighyceride Study Points summarize the COIltean1 o
of comPe e 1% g o softness . .
= Lipids ar® i(%f\::::s but “(;: " Tycerides, t does adnes® 7 ipid found in each Chapter Wlth a Synopsis Oﬁleac der
i1 organi inids group- < ids: trighye al - onify? . . e
in OrBAN T the lipids &1 o5 of lipids: 18 2. Wh ally signify mon form ic. The points are in the or
are part © main classes d typieaty most com ces of ajor tOplC. The p
. sl an .t is the squen m . 0
Thee ot and sl e s of 3. Whatls d negative con*ed S h they appear in the chapter, s
- phosv“"“p‘ ) g carbon Chamare compon® often food? the positive an n Whlc t €y
. ¢ (& ‘ PP
s Tatty aC\ds’OL(:; on the }fﬂj;ho‘-‘pids and ar ) W\:‘at 2‘:;16““ g a fat? of glycerides:
: yl groub® = d pho hydro! ctions ’
carboXYL & T g an (ween Y y fun
both mg\yge: olestero! doublebonds be' ids 5. List the many
~ttached tO : ds have nO ted fatty 7 :
atta 4 fatty acids mono\msamril atu\'med fatty
ate ‘o chain, lyuns
u Saturd in the chal . and PO a
arbons 1 ble bonc, & uble bon
;a"e i,neved;‘:aw than on¢
acids hav

related concepts flow together.



XXVi  PREFACE

6. Describe the difference between LDL and HDL in
terms of cholesterol and protein composition.

7. What foods contain cholesterol?

8. Name the two essential fatty acids.

Try This
The Fat = Fullness Challenge

The goal of this experiment is to see whether fai
your desire to eat between meals. Do this experiment for
two consecutive breakfasts. Each meal is to include only the
foods listed here. Try to eat normally for the other meals
of the day and to eat around the same time of day. Each of
these breakfasts has approximately the same calories, but
one has a high percentage of them from fat, the other from
carbohydrate. After each breakfast, take note of how many
hours pass before you feel hungry again.

Day 1 (~420 kilocalories; 1.5 grams fat)
One 3-0z bagel with 3 Tbsp of jelly

Day 2 (~425 kilocalories; 18 grams fat)
1 medium blueberry muffin

Getting Personal «

= What foods contributed essential fatty acids to
your diet?

®  Make a list of foods that would help increase your
EFA intake.

4. Make a list of 2-3 cooking techniques you could use
to lower your fat intake

5. Make a list of 3-5 suggestions you would consider
following when eating at a restaurant that could lower
your fat intake.

1. Brouwer IA, Wanders AJ, Katan MB. Effect of al d industrial trans fatty
acids on HDL and LDL cholesterol levels in humans—a qualTtitative review.
PLoS One. 2010;5(3):e9434.

2. Williams MH. Sports Nutrition. In: Ross AC, Caballero B, Cousins B, Tucker
KL, Ziegler TR, eds. Modern Nutrition in Health and Disease. 11th ed. Phila-
delphia: Lippincott Williams & Wilkins; 2014:65-87.

3. Institute of Medicine, Food and Nutrition Board. Dietary Reference Intakes for
Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino
Acids. Washington, DC: National Academies Press; 2005.

4.  Mozaffarian D, Wu JH. Omega-3 fatty acids and cardiovascular disease: effects
on risk factors, molecular pathways, and clinical events. ] Am Coll Cardiol.
2011;58(20):2047-2067.

5. American Heart Association. Fish and omega-3 fatty acids. http://www.heart
.org/HEARTORG/ GettingHealthy/NutritionCenter/HealthyDietGoals/Fish
-and-Omega-3-Fatty-Acids_UCM_303248_Article.jsp. Accessed December
28, 2015.

List all of the foods and drinks that you consume in a
24-hour period, ideally a day where your schedule is fairly
predictable and you are eating what is considered normal
for you.

1. Let’s take a look at your fat intake.
®  What percentage of your calories came from fat?
®  What percentage of your calories saturated and
unsaturated fat?
®  How about your cholesterol intake? Was it above
or below the guidelines?
2. Review your day of eating and make a list of the foods
you know contain fat.

®  What foods could you substitute to lower your
total fat intake?

= What changes can you make lower your trans-fat
intake?
= What would these substitutions do to the total
calories in your diet?
3. Now look at your essential fatty acids.

B Does your intake of Omega-3 and Omega-6 fatty
acids meet the recommendations?

6. Rigby A. Omega-3 choices: fish or flax? Today’s Dietitian. 2004;6(1):37.

7. Deckelbaum RJ, Torrejon C. The omega-3 fatty acid nutritional landscape:
health benefits and sources. ] Nutr. 2012;142(3):5875-591S.

8. Der G, Batty GD, Deary J. Effect of breastfeeding on intelligence in chil-
dren: prospective study, sibling pairs analysis, and meta-analysis. BMJ.
2006:333:945-949.

9. Shulman GI. Ectopic fat in insulin resi: dyslipidemia, and cardit bolic
disease. N Engl | Med. 2014:;371:1131-1141. doi: 10.1056/NEJMra1011035.

10. Rolls ET. Mechanisms for sensing fat in food in the mouth. Paper presented
at Institute of Food Technologists 2011 Annual Meeting; June 12, 2011; New
Orleans, LA. Also published in ] Food Sci. 2012;77(3):S140-S142.

11.  Jones PJH, Rideout P. Lipids, sterols and their metabolites. In: Ross AC, Cabal-
lero B, Cousins B, Tucker KL, Ziegler TR, eds. Modern Nutrition in Health and
Disease. 11th ed. Philadelphia: Lippincott Williams & Wilkins; 2014:65-87.

12.  Wan PJ, Hron R]. Extraction solvents for oilseeds. Inform. 1998;9:707-709.

13.  Penumetcha M, Merchant N, Parthasarathy S. Modulation of leptin levels
by oxidized linoleic acid: a connection to atherosclerosis? | Med Food.
2011;14(4):441-443.

14.  Vejux A, Samadi M, Lizard G. Contribution of cholesterol and oxysterols in
the physiopathology of cataract: implication for the development of pharma-
cological treatment. ] Ophthalmol. 2011;2011:471947.

15.  YuRK,Tsai YT, Ariga T. Functional roles of gangliosides in neurodevelopment:
an overview of recent advances. Neurochem Res. 2012;37(6):1230-1244.

16. Karatas Z, Durmus Aydogdu S, Dinleyici EC, Colak O, Dogruel N. Breastmilk
ghrelin, leptin, and fat levels changing foremilk to hindmilk: is that important
for self-control of feeding? Eur | Pediatr. 2011;170(10):1273-1280.

17. Jones PJH, Rideout P. Lipids, sterols and their metabolites. Op cit.

18.  Flock MR, Green MH, Kris-Etherton PM. Effects of adiposity on plasma lipid
response to reductions in dietary saturated fatty acids and cholesterol. Adv
Nutr. 2011;2(3):261-274.

19. Jones PJH, Rideout P. Lipids, sterols, and their metabolites. Op cit.

Try This activities are
provide suggestions for
hands-on activities that
encourage students to
put theory into practice.
It will especially

help students whose
major learning style is

|__experimental.

Getting Personal
encourages students to
consider their newly
gained knowledge in
the context of their own

| diets.
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The Integrated Learning and Teaching Package

Integrating the text with constructive instructor resources is crucial to deriving their full benefit. Based on feedback from
instructors and students, Jones & Bartlett Learning has made the following resources available to qualified instructors:

Test Bank, including more than 1,250 questions
Slides in PowerPoint format, featuring more than 500 slides

e Instructor’s Manual, containing lecture outlines, discussion questions, and answers to the in-text Study
Questions

e Image Bank, supplying key figures from the text

e Sample Syllabus, showing how a course can be structured around this text

e Transition Guide, providing guidance in switching from the previous edition

An interactive eBook is available with study questions that reinforce key concepts as well as 36 scientifically based
animations that give students an accurate, accessible explanation of the major scientific concepts and physiological prin-
ciples presented in Nutrition.

Diet analysis software is an important component of the behavioral change and personal decision-making focus of a
nutrition course. EatRight Analysis, developed by ESHA Research, provides software that enables students to analyze
their diets by calculating their nutrient intake and comparing it to recommended intake levels. EatRight Analysis offers
dietary software online at EatRight.jblearning.com. With this online tool, you and your students can access personal
records from any computer with Internet access. Through a variety of reports, students learn to make better choices re-
garding their diet and activity habits.



of years of teaching and research in nutrition science
and psychology. The combined experience of the

authors yields a balanced presentation of both the science
of nutrition and the components of behavioral change.

Dr. Paul Insel is Consulting Associate Professor of
Psychiatry at Stanford University (Stanford, California). In
addition to being the principal investigator on several nutri-
tion projects for the National Institutes of Health (NIH), he
is the senior author of the seminal text in health education
and has co-authored several best-selling nutrition books.

Don Ross is Director of the California Institute of
Human Nutrition (Redwood City, California). For more
than 20 years, he has co-authored multiple textbooks and
created educational materials about health and nutrition for
consumers, professionals, and college students. He has spe-
cial expertise in communicating complicated physiological
processes with easily understood graphical presentations.
The National Institutes of Health selected his Travels with
Cholesterol for distribution to consumers. His multidis-
ciplinary focus brings together the fields of psychology,
nutrition, biochemistry, biology, and medicine.

Kimberley McMahon is a Registered Dietitian,
Licensed Dietitian, and University Instructor. She received
her undergraduate degree from Montana State University
and master’s degree from Utah State University. She has
taught nutrition courses for the past 20 years in both tra-
ditional and online settings. She currently teaches in the

"I Y he Nutrition author team represents a culmination

Master of Science in Nutrition and Human Performance
program at Logan University (Chesterfield, Missouri). In
addition to Nutrition, she is a co-author of Discovering
Nutrition and of Eat Right! Healthy Eating in College and
Beyond and has contributed to and authored textbook
chapters on a variety of nutrition topics. Her interests and
experience are in the areas of wellness, weight management,
sports nutrition, lifecycle nutrition, and eating disorders.
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