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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 scienti� c concepts. You will � nd 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 � eld of nutrition and leads 
the way in depicting important biological and physiologi-
cal phenomena, such as emulsi� cation, 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-
� ects advances in the scienti� c 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.

Preface

Welcome 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 � nd a focus on “the obesity epidemic” and the chal-
lenges the nutrition community is taking on to help resolve 
this chronic problem. You should � nd 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:

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

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

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

The � rst 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 they’re reading and 
how it relates to their own lives, Nutrition 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 
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•	 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”

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

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

Chapter 2—Nutrition Guidelines and Assessment

•	 Revised description and discussion of the 
Nutrition Facts label, re�ecting changes 
announced in May 2016

•	 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?”

•	 New Quick Bite feature: “Variety is Key”
•	 Revised FYI feature: “Portion Distortion”

Spotlight on Dietary Supplements and 
Functional Foods

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

•	 Revised FYI feature: “De�ning Complementary 
and Integrative Health”

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

Chapter 3—Digestion and Absorption

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

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

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

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

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

•	 Streamlined description of emulsi�cation and its 
role in fat digestion

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

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 scienti�c evidence, recommen-
dations, and national standards have been incorporated 
throughout each chapter.

Key Highlights

•	 Updated content re�ects the Dietary Guidelines 
for Americans, 2015–2020 released in January 
2016, as well as the redesigned Nutrition Facts 
label, released in May 2016.

•	 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.

•	 Revised statistics and data incorporated 
throughout the text re�ect the current state of 
nutrition in America and the world.

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

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

•	 Updated references utilize the latest science in 
the �eld.

•	 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

•	 New section discusses the impact of eating away 
from home

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

xviii PREFACE
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Chapter 7—Alcohol

•	 New discussion of the prehistoric origins of 
alcohol

•	 Revised description of alcohol metabolism

Chapter 8—Metabolism
•	 Updated information on the role of carnitine in 

cardiovascular ef�ciency during exercise

Chapter 9—Energy Balance

•	 New discussion of digital private counseling 
programs

•	 New Quick Bite feature “The Raw Foods Diet”
•	 New description of metabolically healthy obesity
•	 Revised section on FDA-approved weight-loss 

medications
•	 Updated section on portion distortion 

phenomenon
•	 Updated Going Green feature: “Salad Days”
•	 Updated discussions regarding over-the-counter 

drugs, dietary supplements, and surgery for 
weight loss

Spotlight on Obesity

•	 New section on the link between gut microbiota 
and obesity

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

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

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

Chapter 10—Fat-Soluble Vitamins

•	 New table summarizes fat-soluble vitamins, 
their functions, and the results of de�ciency and 
megadoses

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

•	 New table lists common carotenoids and their 
potential bene�ts

Chapter 11—Water-Soluble Vitamins

•	 New table summarizes water-soluble vitamins, 
their functions, and the results of de�ciency and 
megadoses

Chapter 12—Water and Major Minerals

•	 New section discusses minerals in �uid balance

Chapter 4—Carbohydrates

•	 New table summarizing the effects of �ber on 
digestion and absorption, and the health bene�ts 
of these effects

•	 New comparison of soluble and insoluble �bers
•	 New discussion of  agave sweeteners
•	 Streamlined discussion of arti�cial sweeteners, 

with new table summarizing nonnutritive 
sweeteners and sweet substances

•	 Expanded discussion of resistant starches
•	 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

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

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

•	 Streamlined section on fat replacers
•	 Revised Going Green feature: “Fish: Good For 

You and the Environment”
•	 Revised FYI feature: “Fats on the Health Store 

Shelf,” which now delves into coconut oil and 
grapeseed oil

•	 Revised table incorporating American Heart 
Association Diet and Lifestyle Recommendations

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

Chapter 6—Proteins and Amino Acids

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

•	 New table providing dietary suggestions for 
vegetarians

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

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

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

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

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

PREFACE xix
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•	 New table presenting a meal plan for a vegan 
pregnancy

Chapter 17—Life Cycle: From Childhood Through 
Adulthood

•	 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

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

•	 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

•	 Revised section on genetically engineered foods
•	 Revised table providing USDA’s labeling 

requirements for organic foods
•	 Updated Going Green feature: “Ocean Pollution 

and Mercury Poisoning”

Chapter 19—World View of Nutrition

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

•	 Expanded information on iodine de�ciency 
disorders

•	 Revised table provides poverty guidelines based 
on household size

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

•	 Updated Going Green feature: “The Thirst for 
Water Resources”

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

Chapter 13—Trace Minerals

•	 New discussion of arsenic levels in rice-based 
products

•	 New reference to sea salts as sources of iodine

Chapter 14—Sports Nutrition

•	 New discussion of exercise intensity, muscle-
strengthening exercises, and �exibility and 
neuromotor exercises

•	 New section on ephedrine
•	 Updated coverage of protein and hydration 

recommendations for athletes
•	 Updated discussion of nutrition supplements and 

ergogenic aids
•	 Updated section on caffeine
•	 Expanded discussion of the American Medical 

Association and American College of Sports 
Medicine’s Exercise is Medicine initiative

Spotlight on Eating Disorders

•	 New introduction of the acronym OSFED (Other 
Speci�ed Feeding or Eating Disorder)

Chapter 15—Diet and Health

•	 New section on nutrition informatics
•	 New Quick Bite features: “Adaptation Gone 

Awry, “Smartphones Advance Arti�cial Pancreas,” 
and “What Smells in Blood Pressure?”

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

Chapter 16—Life Cycle: Maternal and Infant Nutrition

•	 New Position Statement from the Academy of 
Nutrition and Dietetics: “Nutrition and Lifestyle 
for a Healthy Pregnancy Outcome”
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The Pedagogy
Nutrition focuses on teaching behavioral change, personal decision making, and up-to-date scienti� c 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 beginning of each chapter 
present realistic nutrition-related 
situations and ask students to 
consider how they would behave 
in such circumstances.

 THINK About It 
1    What, if anything, might persuade 

or in� uence you to change your 
food preferences?   

2  Are there some foods you 
de� nitely avoid? If so, do you 
know why?   

3  What do you think is driving the 
popularity of vitamins and other 
supplements?   

4  Where do you get the majority of 
your information about nutrition?     

 Food Choices: Nutrients 
and Nourishment 
    Revised by Kimberley   McMahon              
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 A group of friends goes out for pizza every Thursday night. A young man 
greets his girlfriend with a box of chocolates. A 5-year-old imitates her 
parents after they salt their food. A � re� ghter 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. 

 The science of   nutrition   helps us improve our food choices by identifying 
the amounts of nutrients we need, the best food sources of those nutrients, and 
the other components in foods that are helpful or harmful. The U.S. National 
Library of Medicine de� nes  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.  1   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.  

 Why Do We Eat the Way We Do? 
 Do you “eat to live” or “live to eat”? For most of us, the � rst is certainly true—
you must eat to live. But there can be times when our enjoyment of food is 
more important to us than the nourishment we get from it. Factors such as 
age, gender, genetic makeup, occupation, lifestyle, family, and cultural back-
ground affect our daily food choices. We use food to project a desired image, 
forge relationships, express friendship, show creativity, and disclose our feel-
ings. We cope with anxiety or stress by eating or not eating; we reward our-
selves with food for a good grade or a job well done; or, in extreme cases, 
we punish failures by denying ourselves the bene� t and comfort of eating.  

 ▶   nutrition       The science of foods and their components 
(nutrients and other substances), including the relationships 
to health and disease (actions, interactions, and balances); 
processes within the body (ingestion, digestion, absorption, 
transport, functions, and disposal of end products); and the 
social, economic, cultural, and psychological implications 
of eating.  

 LEARNING Objectives 
•  De� ne  nutrition.  
•  Identify factors that in� uence food 

choice. 
•  Describe the typical American diet. 
•  Identify the six classes of nutrients 

essential for health. 
•  Describe the basic steps in the 

nutrition research process. 
•  Recognize credible scienti� c 

research and reliable sources of 
nutrition information.   

 Quick Bite
Try It Again, You Just Might Like It 
 Studies have found that children between the ages of 2 and 6 years 
commonly dislike things that are new or unfamiliar. This is also 
the time when kids are most likely to reject vegetables. Kids have 
a better chance to overcome this tendency if they are repeatedly 
exposed to the food they initially reject—somewhere between 5 
and 15 exposures should do it.   

 CHAPTER Menu 
•    Why Do We Eat the Way 

We Do?   
•  Introducing the Nutrients   
•  Applying the Scienti� c Process 

to Nutrition   
•  From Research Study to 

Headline   

•  Key Terms   
•  Study Points   
•  Study Questions   
•  Try This   
•  Getting Personal  
•   References     
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The Chapter Menu at the 
beginning of each chapter gives 
students a preview of topics that 
will be covered.

Learning Objectives focus 
students on the key concepts of 
each chapter and the material 
they will learn.

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

•	  Megadoses of vitamin B 12  can overcome the malabsorption seen in 
pernicious anemia, a condition in which a key substance needed for 
vitamin B 12  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. 8  Like any drug, though, it can 
have serious side effects. 9     

 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. 10  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 re� ned 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 con� rm 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 bene� cial effect. 11     

 Drawbacks of Megadoses 
 Megadose vitamins and minerals remain popular, but when taken without 
recommendation or prescription from a quali� ed 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 � rst with their doctors. 

 Excesses of some nutrients can create de� cits of other nutrients. High 
doses of supplemental minerals, especially calcium, iron, zinc, and copper, 
can interfere with absorption of the others. 12  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 B 6  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.   

 ▶   malabsorption syndromes       Conditions that result in 
imperfect, inadequate, or otherwise disordered gastrointestinal 
absorption.  

 ▶   orthomolecular medicine       The preventive or therapeutic 
use of high-dose vitamins to treat disease.  
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 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 su�  cient data to 
suggest that healthy people bene� t 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. 
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veri� cation 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. 33

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 veri� cation mark, but this does not guarantee that a product will ful� ll its 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 de� nition for the term, a    functional food   is widely considered to 
be a food or food component that provides a health bene� t beyond basic nutri-
tion. 34  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 � ber 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.  35–37    

 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 

 Quick Bite
Jell-O 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. 

 ▶   functional food       A food that may provide a health bene� t 
beyond basic nutrition.  

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

3 

 ▶   phytochemicals       Substances in plants that may possess 
health-protective e� ects, even though they are not essential 
for life.  

  FIGURE SF.9   U.S. Pharmacopeia veri� cation mark.  Dietary 
supplements can earn the USP-Veri� ed mark through a comprehensive 
testing and evaluation process.  
 Registered trademark of The United States Pharmacopeial Convetion. Used 
with permission. 

  

  FIGURE SF.10   Soy is rich in phytochemicals.  Soybeans 
contain phytochemicals called iso� avones. High intake of soy 
products such as tofu is linked to a lower incidence of heart 
disease and cancer.  
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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 � rst time they are mentioned. 
Their de� nitions also appear in the 
margins near the relevant textual 
discussion, making it easy for 
students to review material.

Key Concepts summarize previous text 
and highlight important information.

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.
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     De� ning Complementary and Integrative 

Health: How Does Nutrition Fit? 

 Alternative approaches to health care are therapies and treatments outside the medical mainstream. Historically, 

they tended to be based mainly or solely on observation or anecdotal evidence rather than controlled research. 

According to the National Center for Complementary and Integrative Health, “Large population-based surveys 

have found that the use of alternative medicine—unproven practices used in place of conventional medicine—is 

rare. Integrative health care, de� ned as a comprehensive, often interdisciplinary approach to treatment, preven-

tion and health promotion that brings together complementary and conventional therapies, is more common.”  a 

 The term  alternative  suggests practices that replace conventional ones. 

 Complementary  implies practices that are used  in addition to  conventional 

ones. A practice that combines both conventional and complementary 

treatments for which there is evidence of safety and e� ectiveness is referred 

to as  integrative . For example, using only herbs and megavitamins to treat 

AIDS would be alternative, whereas using herbs to combat diarrhea caused 

by conventional AIDS medications and taking supplements to replace lost 

vitamins would be complementary. Complementary and integrative health 

care includes a broad range of healing therapies and philosophies. Several 

among them involve nutrition, including special diet therapies, phytotherapy 

(herbalism), orthomolecular medicine, and other biologic interventions. The 

use of an integrative approach to health and wellness has grown within care 

settings across the United States, including hospitals, hospices, and military 

health facilities. 

 More than 30 percent of adults and about 12 percent of children in the 

United States use some form of complementary therapy.  b   Commonly used 

complementary therapies include a variety of natural products and diet-

based therapies, as well as mind–body practices such as deep breathing 

exercises, prayer, and relaxation techniques such as guided imagery, medita-

tion, spinal manipulation (chiropractic care), tai chi and yoga, acupuncture, 

massage therapy, and movement therapies. People seek out complementary 

therapies for numerous reasons, including fear of aging, personal beliefs, and 

distrust of institutional medicine.  

 Where Does Nutrition Fit? 

 A number of alternative therapies involve nutrition, and sometimes the line 

between standard and alternative nutrition is not clear. A variety of health 

conditions, such as diabetes, gastrointestinal disorders, and kidney disease, 

require special diets. Alternative nutrition practices include diets to prevent 

and treat diseases not shown to be diet-related. (See   Figure A  .) What often 

makes these practices “alternative” is the limited nature of the diet, the lack 

of rigorous scienti� c evidence showing e� ectiveness, and the divergence 

from science-based healthy eating patterns such as the Mediterranean diet, 

DASH diet, or MyPlate. Other practices outside the nutritional mainstream 

have gained recent popularity, such as reliance on only raw foods and the 

extensive use of herbal and botanical supplements as well as megadoses 

of vitamin/mineral supplements, which we have already discussed. Most 

nutritionists consider vegetarianism a routine variation of a normal diet, 

particularly if the vegetarian’s motivation is religious or philosophical, the 

result of a concern for animals, or an aversion to animal products. When 

a meat eater goes vegetarian in an attempt to prevent or cure disease, 

that’s alternative.               

 Food Restrictions and Food Prescriptions 

 Societies throughout the world commonly use dietary changes to treat or 

prevent illness. The speci� cs vary from place to place, however, which sug-

gests that they are based on cultural factors rather than science. 

 In recent years, we have seen yeast-free diets, dairy-free diets, sugar-

free diets, white-flour-free diets, cleansing diets, raw food diets, both 

low- carbohydrate and high-carbohydrate diets, both low-red-meat and 

high-red-meat diets, ca� eine-free diets, salicylate-free diets, and more. 

People with subjective symptoms such as headaches, fatigue, or back pain 

have been instructed to avoid irrational lists of “allergenic foods” based on 

“blood screening.” We’ve also seen illogical instructions on how to combine 

foods or what foods not to combine. For weight loss, we’ve had grapefruit 

diets,  hard-boiled-egg diets, cottage-cheese diets, water diets, high-fat diets, 

 low-fat diets, and blue-foods-only diets; the list goes on and on. 

 Many types of diets can be described as alternative. Their origins and 

claims vary, and their proponents often cannot show that they improve 

health; some alternative diets can actually be harmful by restricting foods 

and thereby lowering the body’s intake of necessary nutrients. Such fad diets 

come and go. Most often they are not based on science and eventually fail 

to interest people when they don’t work. Those few that prove e� ective and 

Alternative

nutrition

Special

diets

Dietary

supplements

Food

prescription
s

Food

restrictions

  FIGURE A   Alternative nutrition practices.  Although many 

mainstream medical practices may involve special dietary regimens, 

alternative nutrition practices often are overly restrictive, depart from 

established dietary guidelines, and lack rigorous scienti� c evidence.  
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FYI (For Your Information) offers more 
 in-depth discussions of controversial 
and timely topics, such as unfounded 
claims about the effects of sugar, 
whether athletes need more protein, and 
the usefulness of the glycemic index.

 Background 
 Excessive screen-time behaviors, such as using a computer and watching 

TV, for more than two hours daily have been linked with many unhealthy 

dietary practices, including lower intake of fruits and vegetables and higher 

intake of fat and total energy. A greater level of screen time also has been 

linked to higher mortality, obesity, and cardiometabolic disease in both 

adults and children. Overall dietary quality is an important factor in health 

and weight status, and therefore deserves examination.   
 Study Purpose 
 The study purpose was to quantify associations between screen time and 

overall dietary quality in a sample of 1,008 young adolescents.   
 Experimental Plan 
 Dietary quality was assessed using a Web-based food behavior question-

naire, including a 24-hour diet recall. The questionnaire was also used to 

assess eating and screen-time behavior as well as nutrient intake.   
 Results 
 Results identi� ed that the majority of participants consumed a snack in 

the evening hours, which contributed to about 11 percent of their daily 

calorie intake. Increased after school/evening screen time was associated 

with fewer evening snack servings of fruits and vegetables and an overall 

increase in evening snack food portion sizes. Overall, participants with more 

than six hours of after school/evening screen time were less likely to have a 

good overall diet quality compared with those who acquired less than one 

hour of after school/evening screen time.    Conclusion and Discussion  The results of this study support and expand on previous investiga-

tions’ � ndings that in children, as well as in adults, better dietary quality 

is associated with less screen time. Both dietary intake and amount 

of time spent in front of a television or computer are modifiable 

through lifestyle intervention. This association could help to further 

develop and expand programs that address health promotion and dis-

ease prevention. 
 Ciccone J, Woodru�  SJ, Fryer K, Campbell T, Cole M. Associations among evening 

snacking, screen time, weight status, and overall diet quality in young adolescents. 

Appl Physiol Nutr Metab . 2013;38(7):78–94.   

     Screen Time and Diet Quality  

 TABLE A  
  Healthy Eating Index 2005 a  by Television-Watching Category for Children and Adults in 2003–2006 NHANES 

40

42

44

46

48

50

52

54

Boys age 
2-5 Boys age 

6-11

Girls age 
2-5 Girls age 

6-11
Boys age 

12-18
Girls age 

12-18
Boys age 

>19
Girls age 

>19
<1 hour/day

2-3 hours/day
<4 hours/day

  a  Values calculated as least-squared means with adjustment for age; BMI (percentile for all children); physical activity (daily minutes moderate-to-vigorous physical activity 

for children aged 12–18 years and adults and weekly times of “hard play” for children aged 2–11 years); and ethnicity.  p -values were calculated on unadjusted means. 

Data from Sisson SB, Shay CM, Broyles ST, Leyva M. Television-viewing time and dietary quality among U.S. children and adults [Table 2, p. 199] . Am J Prev Med.  

2012;43(2):196–200.
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Containing new and current 
scienti� c research, Nutrition 
Science in Action is an exciting 
feature that walks students 
through science experiments 
involving nutrition. Each Nutrition 
Science in Action presents 
observations and hypotheses or 
study questions, an experimental 
plan, and results, conclusions, and 
discussions that allow students to 
apply their knowledge of nutrition 
to real-life experiments outside of 
the classroom.
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Fish: Good for You and the Environment

Fatty �sh or fatty meat? What is a “good” source of fat, a lean protein high in vitamins and minerals, 

and does not contribute to the production of methane greenhouse gas? Fish! Methane, produced by farm 

animals, is a powerful greenhouse gas and is considered 20 times more powerful than carbon dioxide at trapping solar 

energy. In comparison, no methane is produced from harvesting salmon, and �sh offers you a healthier meal than a ribeye 

steak. Choosing to eat �sh while decreasing your beef intake not only will give you all of the health bene�ts associated 

with omega-3 fatty acids, but also will potentially decrease dangerous greenhouse gas production. An American Heart 

Association scienti�c statement on �sh consumption, �sh oils, omega fatty acids, and cardiovascular disease emphasizes 

the bene�ts of eating �sh and recommends at least two servings of �sh per week. Eicosapentaenoic acid (EPA) and doco-

sahexaenoic acid (DHA) are the omega-3 fatty acids found in oily �sh, with mackerel, salmon, trout, sardines, and herring 

being excellent sources. Approximately 1 gram of EPA/DHA can be obtained from 100 grams (3.5 ounces) of oily �sh.

There are many choices when it comes to incorporating healthful fats into your diet. Just remember, even though 

these fatty acids provide a “good” source of fat, don’t go overboard. Fat is still f
at, even if it is good for you and for the 

environment, so make your choices wisely.

 Data from Rigby A. Omega-3 choices: �sh or �ax? Today’s Dietitian. 2004;6(1):37; Hernandez E. Omega-3 oils as food ingredients [webcast]. 2007. Institute 

of Food Technologists; and Mantzioris E, Cleland LG, Gibson RA, et al. Biochemical e�ects of a diet containing foods enriched with n-3 fatty acids. Am J 

Clin Nutr. 2000;72:42–48. 

Fats on the Health Store Shelf

Many claims made for lipid products sold as supplements may not hold up under scienti�c scrutiny. You may not 

even recognize these products as lipids, especially because their long, complicated names are often abbreviated. 

The amount of lipids and calories in most of these products is quite small.

EPA and DHA in Fish Oil Capsules

These omega-3 fatty acids are thought to help 

lower blood pressure, reduce in�ammation, reduce 

blood clotting, and lower high serum triglyceride 

levels.a Some studies indicate that nutrition intake 

that includes omega-3 fatty acids is a viable treat-

ment alternative in patients with psoriasis.b

EPA (eicosapentaenoic acid) and DHA (doco-

sahexaenoic acid) usually make up only about 

one-third of the fatty acids in �sh oil capsules, 

and research studies often use multiple doses. 

These should not be taken without close medical 

supervision because their blood-thinning proper-

ties can cause bleeding. Because �sh oil is highly 

unsaturated, antioxidant vitamins are included to 

prevent oxidation. Another problem, though not 

health related, is that �sh oil capsules often leave 

a �shy aftertaste. The aftertaste can be avoided 

by taking the �sh oil capsules with meals or at 

bedtime. A concentrated, puri�ed, FDA-approved 

prescription form of omega-3 fatty acids has been 

developed that has a minimal aftertaste.c Findings 

from an analysis of randomized trials, however, do 

not suggest that �sh oil supplements provide any 

cardiovascular bene�ts.d

Flaxseed Oil Capsules

Flaxseed oil is an unusually good source of 

omega-3 alpha-linolenic acid, which accounts 

for about 55 percent of its fatty acids. Like �sh 

oil, �axseed oil is highly unsaturated, and thus 

very susceptible to rancidity. Capsules protect 

the oil from oxygen, but limit the dose. A half-

tablespoon of canola oil has about as much 

omega-3 as a capsule of �axseed oil but adds 

more calories. DHA and EPA are considered 

more potent omega-3 fatty acids than alpha-

linolenic is.

GLA in Borage, Evening Primrose, or Black 

Currant Seed Oil Capsules

These oils contain 9 to 24 percent GLA (gamma 

linolenic acid), the omega-6 desaturation product 

of linoleic acid. Studies of GLA’s e�ects on skin 

diseases and heart conditions have been disap-

pointing, and research on potential bene�ts of 

GLA supplements in rheumatoid arthritis has 

been con�icting.e

Medium-Chain Triglycerides

Medium-chain triglycerides (MCTs) can be pur-

chased as such or found as ingredients in “sports” 

drinks and foods. Because MCTs are absorbed easily, 

they are marketed to athletes as a noncarbohydrate 

source of quick, concentrated energy. However, 
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Updated to re� ect 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.
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 � Two polyunsaturated fatty acids, linoleic acid and 

alpha-linolenic acid, are essential; they must be 

supplied in the diet. Phospholipids and sterols are 

made in the body and do not have to be supplied 

in the diet.

 � Essential fatty acids are elongated and desaturated 

in the process of making “local hormones” called 

eicosanoids. These compounds regulate many body 

functions.

 � Triglycerides are food fats and storage fats. They are 

composed of glycerol and three fatty acids.

 � In the body, triglycerides are an important source of 

energy. Stored fat provides an energy reserve.

 � Phospholipids are made of glycerol, two fatty acids, 

and a phosphate group with a nitrogen-containing 

component.

 � Phospholipids are components of cell membranes 

and lipoproteins. Their unique af�nity for both fat 

and water enables them to be effective emulsi�ers 

in foods and in the body.

 � Cholesterol is found in cell membranes and is used 

to synthesize vitamin D, bile salts, and steroid hor-

mones. High levels of blood cholesterol are associ-

ated with heart disease risk.

 � For adults, the Acceptable Macronutrient Distribu-

tion Range (AMDR) for fat is 20 to 35 percent of 

calories.

 � Diets high in fat and saturated fat tend to increase 

blood levels of LDL cholesterol and increase risk 

for heart disease.

 � Excess fat in the diet is linked to obesity, heart dis-

ease, and some types of cancer.

Study Questions

1. How can different oils contain a mixture of 

polyunsaturated, monounsaturated, and saturated 

fats?

2. What does the hardness or softness of a triglyceride 

typically signify?

3. What is the most common form of lipid found in 

food?

4. What are the positive and negative consequences of 

hydrogenating a fat?

5. List the many functions of triglycerides.

Study Points
 � Lipids are a group of compounds that are soluble 

in organic solvents but not in water. Fats and oils 

are part of the lipids group.

 � There are three main classes of lipids: triglycerides, 

phospholipids, and sterols.

 � Fatty acids—long carbon chains with methyl and 

carboxyl groups on the ends—are components of 

both triglycerides and phospholipids and are often 

attached to cholesterol.

 � Saturated fatty acids have no double bonds between 

carbons in the chain, monounsaturated fatty acids 

have one double bond, and polyunsaturated fatty 

acids have more than one double bond.

© Bertl123/Shutterstock
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Fish: Good for You and the Environment

Fatty �sh or fatty meat? What is a “good” source of fat, a lean protein high in vitamins and minerals, 

and does not contribute to the production of methane greenhouse gas? Fish! Methane, produced by farm 

animals, is a powerful greenhouse gas and is considered 20 times more powerful than carbon dioxide at trapping solar 

energy. In comparison, no methane is produced from harvesting salmon, and �sh offers you a healthier meal than a ribeye 

steak. Choosing to eat �sh while decreasing your beef intake not only will give you all of the health bene�ts associated 

with omega-3 fatty acids, but also will potentially decrease dangerous greenhouse gas production. An American Heart 

Association scienti�c statement on �sh consumption, �sh oils, omega fatty acids, and cardiovascular disease emphasizes 

the bene�ts of eating �sh and recommends at least two servings of �sh per week. Eicosapentaenoic acid (EPA) and doco-

sahexaenoic acid (DHA) are the omega-3 fatty acids found in oily �sh, with mackerel, salmon, trout, sardines, and herring 

being excellent sources. Approximately 1 gram of EPA/DHA can be obtained from 100 grams (3.5 ounces) of oily �sh.

There are many choices when it comes to incorporating healthful fats into your diet. Just remember, even though 

these fatty acids provide a “good” source of fat, don’t go overboard. Fat is still f
at, even if it is good for you and for the 

environment, so make your choices wisely.

 Data from Rigby A. Omega-3 choices: �sh or �ax? Today’s Dietitian. 2004;6(1):37; Hernandez E. Omega-3 oils as food ingredients [webcast]. 2007. Institute 

of Food Technologists; and Mantzioris E, Cleland LG, Gibson RA, et al. Biochemical e�ects of a diet containing foods enriched with n-3 fatty acids. Am J 

Clin Nutr. 2000;72:42–48. 

Fats on the Health Store Shelf

Many claims made for lipid products sold as supplements may not hold up under scienti�c scrutiny. You may not 

even recognize these products as lipids, especially because their long, complicated names are often abbreviated. 

The amount of lipids and calories in most of these products is quite small.

EPA and DHA in Fish Oil Capsules

These omega-3 fatty acids are thought to help 

lower blood pressure, reduce in�ammation, reduce 

blood clotting, and lower high serum triglyceride 

levels.a Some studies indicate that nutrition intake 

that includes omega-3 fatty acids is a viable treat-

ment alternative in patients with psoriasis.b

EPA (eicosapentaenoic acid) and DHA (doco-

sahexaenoic acid) usually make up only about 

one-third of the fatty acids in �sh oil capsules, 

and research studies often use multiple doses. 

These should not be taken without close medical 

supervision because their blood-thinning proper-

ties can cause bleeding. Because �sh oil is highly 

unsaturated, antioxidant vitamins are included to 

prevent oxidation. Another problem, though not 

health related, is that �sh oil capsules often leave 

a �shy aftertaste. The aftertaste can be avoided 

by taking the �sh oil capsules with meals or at 

bedtime. A concentrated, puri�ed, FDA-approved 

prescription form of omega-3 fatty acids has been 

developed that has a minimal aftertaste.c Findings 

from an analysis of randomized trials, however, do 

not suggest that �sh oil supplements provide any 

cardiovascular bene�ts.d

Flaxseed Oil Capsules

Flaxseed oil is an unusually good source of 

omega-3 alpha-linolenic acid, which accounts 

for about 55 percent of its fatty acids. Like �sh 

oil, �axseed oil is highly unsaturated, and thus 

very susceptible to rancidity. Capsules protect 

the oil from oxygen, but limit the dose. A half-

tablespoon of canola oil has about as much 

omega-3 as a capsule of �axseed oil but adds 

more calories. DHA and EPA are considered 

more potent omega-3 fatty acids than alpha-

linolenic is.

GLA in Borage, Evening Primrose, or Black 

Currant Seed Oil Capsules

These oils contain 9 to 24 percent GLA (gamma 

linolenic acid), the omega-6 desaturation product 

of linoleic acid. Studies of GLA’s e�ects on skin 

diseases and heart conditions have been disap-

pointing, and research on potential bene�ts of 

GLA supplements in rheumatoid arthritis has 

been con�icting.e

Medium-Chain Triglycerides

Medium-chain triglycerides (MCTs) can be pur-

chased as such or found as ingredients in “sports” 

drinks and foods. Because MCTs are absorbed easily, 

they are marketed to athletes as a noncarbohydrate 

source of quick, concentrated energy. However, 
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The Nutrition Facts panel shown here highlights all of the lipid-related infor-

mation you can �nd on a food label. Look at the top of the label, where it 

states that this product contains 35 calories from fat. Do you know how you 

can estimate this number from another part of the label? Recall (or look 

at the bottom of the label) that each gram of fat contains 9 kilocalories. If 

this food item has 4 grams of fat, then it should make sense that there are 

approximately 36 kilocalories provided by fat.
Total fat is the second thing you’ll see, along with saturated and trans fat. 

Manufacturers are required to list only saturated and trans fat content on the 

label, but they can voluntarily list monounsaturated and polyunsaturated 

fat. Using this food label, you can estimate the amount of unsaturated fat 

by simply looking at the highlighted sections. There are 4 total grams of 

fat: 2.5 of them are saturated and 0.5 are trans. That means the remaining 

1.0 gram is either polyunsaturated, monounsaturated, or a mix of both. 

Without even knowing what food item this label represents, you can see 

that it contains more saturated and trans fat than unsaturated fat (3.0 grams 

versus 1.0 gram).
Do you see the “6%” to the right of “Total Fat”? It does not mean that the 

food item contains 6 percent of its calories from fat. In fact, this food item 

contains 23 percent of its calories from fat (35 fat kilocalories ÷ 154 total 

kilocalories = 0.23, or 23% fat kilocalories). The 6% refers to the Daily Values, 

found below. You can see that a person who consumes 2,000 kilocalories per 

day could consume up to 65 grams of fat per day. This product contributes 

just 4 grams per serving, which is 6 percent of that amount (4 ÷ 65 = 0.06, or 

6%). Note that the % Daily Value for saturated fat is 12 percent, which means 

that just a few servings of this food can contribute quite a bit of saturated 

fat to your diet. There is no DV for trans fat, but intake should be kept as low 

as possible. Cholesterol also is highlighted on this label (20 mg), along with 

its Daily Value contribution (7%).

Serving Size: 1 cup (248 g)Servings Per Container: 4Amount Per Serving 

* Percent Daily Values are based on a
2,000 calorie diet. Your daily values may be

higher or lower depending on your calorie needs:

Calories 154

Calories from fat 35
% Daily Value*

Total Fat 4g

6%

Saturated Fat 2.5g

Dietary Fiber 0gSugars 14g

Trans Fat 0.5g
12%

Cholesterol 20mg

7%

Sodium 170mg

Protein 11g
Vitamin A 4%          •          Vitamin C 6%

Calcium 40%          •          Iron 0%

7%

Total Carbohydrate 19g

6%
0%

Calories: 
2,000 

2,500

Total Fat
Less Than

65g
80g

Sat Fat
Less Than

20g
25g

Cholesterol
Less Than

300mg
300mg

Sodium
Less Than

2,400mg
2,400mg

Total Carbohydrate

300g
375g

Dietary Fiber

25g
30g

Calories per gram:Fat 9 • Carbohydrate 4
• Protein 4

Nutrition Facts 
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Label to Table helps students apply 
their new decision-making skills at the 
supermarket. It walks students through 
the various types of information that 
appear on food labels, including 
government-mandated terminology, 
misleading advertising phrases, and 
amounts of ingredients. This feature has 
been updated for this edition to re� ect 
the new labeling guidelines released by 
the FDA in May 2016.

Key Terms list all new vocabulary 
alphabetically with the page number of 
the � rst appearance. This arrangement 
allows students to review any term they 
do not recall and turn immediately to 
the de� nition and discussion of it in the 
chapter. This approach also promotes 
the acquisition of knowledge, not simply 
memorization.

Study Questions encourage students to 
probe deeper into the chapter content, 
making connections and gaining new 
insights. Although these questions 
can be used for pop quizzes, they will 
also help students to review, especially 
students who study by writing out 
material.

Study Points summarize the content of 
each chapter with a synopsis of each 
major topic. The points are in the order 
in which they appear in the chapter, so 
related concepts � ow together.

6%). Note that the % Daily Value for saturated fat is 12 percent, which means 

that just a few servings of this food can contribute quite a bit of saturated 

fat to your diet. There is no DV for trans fat, but intake should be kept as low 

as possible. Cholesterol also is highlighted on this label (20 mg), along with 

its Daily Value contribution (7%).

Learning Portfolio

Key Terms
adipocytes 

182

adipose tissue 
182

alpha-linolenic acid 179

chain length 
175

cholesterol 
191

choline 
188

chylomicron 
195

cis fatty acid 
177

conjugated linoleic  

acid (CLA) 
177

desaturation 
178

diglycerides 
181

eicosanoids 
179

elongation 
178

essential fatty acids 178

ester 
181

esteri�cation 
181

fat replacers 
204

fatty acids 
174 

glycerol 
181

high-density  

lipoproteins (HDL) 199

hydrogenation 
177

hydrophilic 
174

hydrophobic 
174

intermediate-density 

lipoprotein (IDL) 198

lanugo 
183

lecithin 
190

linoleic acid 
179

lipophilic 
174

lipophobic 
174

lipoprotein 
195

lipoprotein lipase 
197

low-density  

lipoproteins (LDL) 198

micelles 
194

monoglycerides 
181

monounsaturated  

fatty acid (MUFA) 176

nonessential fatty  

acids 
178

omega-3 fatty acids 178

omega-6 fatty acid 178

omega-9 fatty acid 178

oxidation 
185

phosphate group 
188

phospholipids 
174

phytosterols 
192

polyunsaturated  

fatty acid (PUFA) 176

saturated fatty acid 176

squalene 
192

sterols 
174

subcutaneous fat 
182

trans fatty acids 
177

triglycerides 
173

unsaturated fatty acid 176

very-low-density  

lipoproteins (VLDL) 198

visceral fat 
182

 � Two polyunsaturated fatty acids, linoleic acid and 

alpha-linolenic acid, are essential; they must be 

supplied in the diet. Phospholipids and sterols are 

made in the body and do not have to be supplied 

in the diet.

 � Essential fatty acids are elongated and desaturated 

in the process of making “local hormones” called 

eicosanoids. These compounds regulate many body 

functions.

 � Triglycerides are food fats and storage fats. They are 

composed of glycerol and three fatty acids.

 � In the body, triglycerides are an important source of 

energy. Stored fat provides an energy reserve.

 � Phospholipids are made of glycerol, two fatty acids, 

and a phosphate group with a nitrogen-containing 

component.

 � Phospholipids are components of cell membranes 

and lipoproteins. Their unique af�nity for both fat 

and water enables them to be effective emulsi�ers 

in foods and in the body.

 � Cholesterol is found in cell membranes and is used 

to synthesize vitamin D, bile salts, and steroid hor-

mones. High levels of blood cholesterol are associ-

ated with heart disease risk.

 � For adults, the Acceptable Macronutrient Distribu-

tion Range (AMDR) for fat is 20 to 35 percent of 

calories.

 � Diets high in fat and saturated fat tend to increase 

blood levels of LDL cholesterol and increase risk 

for heart disease.

 � Excess fat in the diet is linked to obesity, heart dis-

ease, and some types of cancer.

Study Questions

1. How can different oils contain a mixture of 

polyunsaturated, monounsaturated, and saturated 

fats?

2. What does the hardness or softness of a triglyceride 

typically signify?

3. What is the most common form of lipid found in 

food?

4. What are the positive and negative consequences of 

hydrogenating a fat?

5. List the many functions of triglycerides.

Study Points
 � Lipids are a group of compounds that are soluble 

in organic solvents but not in water. Fats and oils 

are part of the lipids group.

 � There are three main classes of lipids: triglycerides, 

phospholipids, and sterols.

 � Fatty acids—long carbon chains with methyl and 

carboxyl groups on the ends—are components of 

both triglycerides and phospholipids and are often 

attached to cholesterol.

 � Saturated fatty acids have no double bonds between 

carbons in the chain, monounsaturated fatty acids 

have one double bond, and polyunsaturated fatty 

acids have more than one double bond.

© Bertl123/Shutterstock
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The Learning Portfolio at the end of 
each chapter condenses all aspects of 
nutrition information that students 
need to solidify their understanding 
of the material. The various formats 
will appeal to students according 
to their individual learning and 
studying styles.
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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 fat affects 
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-oz bagel with 3 Tbsp of jelly

Day 2 (~425 kilocalories; 18 grams fat)

1 medium blueberry muf�n

Getting Personal
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.
 � Does your intake of Omega-3 and Omega-6 fatty 

acids meet the recommendations?

 � 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.
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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 bene�t. Based on feedback from 
instructors and students, Jones & Bartlett Learning has made the following resources available to quali�ed instructors:

•	 Test Bank, including more than 1,250 questions
•	 Slides in PowerPoint format, featuring more than 500 slides
•	 Instructor’s Manual, containing lecture outlines, discussion questions, and answers to the in-text Study 

Questions
•	 Image Bank, supplying key �gures from the text
•	 Sample Syllabus, showing how a course can be structured around this text
•	 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 scienti�cally based 
animations that give students an accurate, accessible explanation of the major scienti�c 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.
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