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come a signifi cant public health concern. Overconsumption 
in combination with low intakes of nutrient-dense foods 
such as whole fruits, vegetables, unrefi ned grains, and low-
fat dairy products is creating a nutritional imbalance that 
favors weight gain and poor health. To make matters worse, 
an increasingly sedentary lifestyle and decreased exercise 
and physical activity pave a path toward obesity and other 
serious, chronic, degenerative conditions. The Spotlight on 
Obesity and Weight Management takes a candid look at the 
obesity crisis, including the causes and health consequences 
of excess weight, and provides guidance for moving toward 
a healthier lifestyle. 

Diet and Health
New to the fi fth edition, Chapter 10, Diet and Health, 
explores the connection between nutrition and chronic 
diseases, including cardiovascular disease, hypertension, 
cancer, diabetes, and osteoporosis. For some, the linkage is 
pronounced; for example, the dramatic surge in obesity rates 
in the United States is a major reason why the incidence of 
type 2 diabetes has tripled since 1970. For others, the link 
is more surprising, such as evidence that shows a generous 
intake of vegetables and fruits can reduce the risk of cancer.

Spotlight on Dietary Supplements 
and Functional Foods
The revised Spotlight on Dietary Supplements and Functional 
Foods takes a hard look at the latest science behind the po-
tential benefi ts and harmful effects of dietary and herbal 
supplements, as well as the professed benefi ts of functional 
foods. Making decisions about nutrition and health requires 
both consumers and professionals to stay informed and 
consult reliable sources before trying a new product or em-
barking on a new health regimen. The Spotlight on Dietary 
Supplements and Functional Foods considers claims made 
for products and therapies in terms of current scientifi c 
knowledge, but it also takes into account the regulatory 
and safety issues that are present.

Dietary Guidelines for Americans
The seventh edition of the Dietary Guidelines for Ameri-
cans places stronger emphasis on improving poor diets 

Preface

Learning nutrition can be exciting and engaging. 
Discovering Nutrition, Fifth Edition 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 knowledge in their everyday lives. Our mission is to 
give students the tools to logically interpret the nutrition 
information provided by the evening news, on food labels, 
in popular magazines, and by government agencies. Our 
goal is to help them become sophisticated consumers of 
both nutrients and nutrition information. Hopefully, stu-
dents will come to understand that knowledge of nutrition 
allows them to personalize information rather than follow 
every guideline issued for an entire population.

Discovering Nutrition is unique in its behavioral 
approach. It challenges students to act, not just memorize 
the material. Familiar experiences and choices draw students 
into each chapter, and analogies illuminate diffi cult concepts. 
In addition, we address important topics that students are 
curious about, such as ethnic diets, functional foods, nutri-
ent supplements, phytochemicals, vegetarianism, diets for 
athletes, diet and chronic diseases, food safety, and fad diets. 
We focus attention on alcohol, eating disorders, obesity, and 
complementary nutrition. Some instructors may wish to cover 
metabolism, so we have included a Spotlight on Metabolism 
and Energy Balance to provide a friendly tour of the metabolic 
pathways. Discovering Nutrition brings up-to-date nutritional 
research into your classroom. It features the latest standards: 
the Dietary Reference Intakes, 2010 Dietary Guidelines for 
Americans, and USDA’s Choose MyPlate.

Spotlight on Obesity and 
Weight Management
Obesity is a growing epidemic in the United States and 
worldwide, affecting over one-third of the American adult 
population and almost 20 percent of children and teens. 
New to the fi fth edition of Discovering Nutrition, the Spot-
light on Obesity and Weight Management takes an in-depth 
scientifi c, behavioral, and social look at this escalating 
problem. Rising rates of obesity resulting from overcon-
sumption of energy-dense, sugar-laden, high-fat foods that 
are convenient, widely available, and inexpensive have be-
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program is a fully integrated ancillary designed to help 
students track their diets, make choices, and hone their 
nutritional skills.

New to This Edition
For this Fifth Edition, the latest scientific evidence, recom-
mendations, and national standards have been incorporated 
throughout. Specific updates include the following:

•	 New organization of the chapters allowing the 
material to flow in a more intuitive fashion

•	 New Learning Objectives clearly mapping to 
chapter content	

•	 New Spotlight on Obesity and Weight 
Management offering a candid look at the obesity 
crisis

•	 New Diet and Health chapter examining the 
connection between nutrition and chronic 
disease

•	 New section on dietary guidelines around the 
world, including the Japanese Food Guide and 
Canadian recommendations

•	 Revised Spotlight on Dietary Supplements 
and Functional Foods providing a look at 
the professed benefits of dietary and herbal 
supplements as well as functional foods

•	 Revised and new FYI and Quick Bite features 
covering the Affordable Care Act, nutritional 
coaching, high protein diets, and more

•	 Updated Position Statements from the Academy 
of Nutrition and Dietetics (formerly the 
American Dietetic Association), the American 
Heart Association, the American College of 
Sports Medicine, and Dietitians of Canada

•	 Expanded discussion on preventing eating 
disorders, the impact of the college environment 
on eating disorders, and maladaptive coping 
patterns

and increasing physical activity, two of the most important 
factors for combating the obesity epidemic. Eating a healthy 
balance of nutritious foods continues as a central point in 
the Dietary Guidelines, but simply balancing nutrients is 
not enough for health. Total calories also count, especially 
as more Americans are gaining weight. Because almost 
two-thirds of Americans are overweight or obese and more 
than half get too little physical activity, the 2010 Dietary 
Guidelines place a stronger emphasis on calorie control 
and physical activity. The report identifies several key rec-
ommendations. As you read the chapters, look for these 
recommendations highlighted in the margins. 

Choose MyPlate
Choose MyPlate is part of an overall food guidance sys-
tem that emphasizes the need for a more individualized 
approach to improving diet and lifestyle. MyPlate incor-
porates recommendations from the Dietary Guidelines for 
Americans and uses interactive technology found at www 
.ChooseMyPlate.gov. These interactive activities allow 
individuals to obtain more personalized recommendations 
for daily calorie levels based on the Dietary Guidelines for 
Americans and to find general food guidance and sugges-
tions for making smart choices from each food group. Con-
cepts from MyPlate and the Dietary Guidelines are covered 
throughout the text and are fully integrated into the text.

Accessible Science
Discovering Nutrition makes use of the latest in learning 
theory and balances the behavioral aspects of nutrition with 
an accessible approach to scientific concepts. This text is 
intended to be a comprehensive resource that communicates 
nutrition both graphically and personally.

We present technical concepts in an engaging, nonin-
timidating way with an appealing, stepwise, and parallel 
development of text and annotated illustrations. Illustra-
tions in all chapters use consistent representations. Each 
type of nutrient, for example, has a distinct color and shape. 
Icons of an amino acid, a protein, a triglyceride, and a glu-
cose molecule represent “characters” in the nutrition story 
and are instantly recognizable as they appear throughout 
the text.

This text is unique in the field of nutrition and leads 
the way in depicting important biological and physiological 
phenomena, such as emulsification, glucose regulation, 
digestion and absorption, and fetal development. Extensive 
graphic presentations make nutrition and physiological 
principles come alive. The illustrations use pictures to teach 
and are part of a multimedia package that coordinates the 
text with illustrations and software. The EatRight Analysis 

xvi	 Preface
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How to Use This Text
Discovering Nutrition focuses on teaching behavioral change, personal decision making, and up-to-date scientifi 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. 
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   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?     

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

choices. 
3  Describe the typical American diet. 
4  Identify the six classes of nutrients 

essential for health. 
5  Describe the basic steps in the 

nutrition research process. 
6  Identify reliable sources of 

nutrition information.   

Chapter 1 
 Food Choices: Nutrients 

and Nourishment 

9781284086379_CH01_001_024.indd   1 02/02/15   5:44 PM

Learning Objectives, new to the 
Fifth Edition, focus students on 
the key concepts of each chapter 
and the material they will need to 
learn.

PrefaCe xvii

9781284086379_FMxx_00i_xxviii.indd   17 26/02/15   7:42 pm



sweeteners offer an alternative. Also, non-nutritive sweeteners do not contribute 
to tooth decay. In the U.S., our consumption of artifi cial sweeteners in foods 
and beverages has increased; however, only 15% of the population regularly 
consume foods with artifi cial sweeteners and average intakes are consistently 
below the acceptable daily intakes set by the FDA.  55    

 Saccharin     Discovered in 1879 and used in foods ever since,   saccharin   tastes 
about 300 times sweeter than sucrose. In the 1970s, research indicated that 
very large doses of saccharin were associated with bladder cancer in laboratory 
animals. As a result, in 1977, the U.S. Food and Drug Administration (FDA) 
proposed banning saccharin from use in food. Widespread protests by con-
sumer and industry groups, however, led Congress to impose a moratorium 
on the saccharin ban. Every few years, the moratorium was extended, and 
products containing saccharin had to display a warning label about saccha-
rin and cancer risk in animals. In 2000, convincing evidence of safety led to 
saccharin’s removal from the National Toxicology Program’s list of potential 
cancer-causing agents,  56   and the U.S. Congress repealed the warning label 
requirement. In Canada, although saccharin is banned from food products, 
it can be purchased in pharmacies and carries a warning label.   

 Aspartame     The artifi cial sweetener   aspartame   is a combination of two 
amino acids, phenylalanine and aspartic acid. When digested and absorbed, 
it provides 4 kilocalories per gram. However, aspartame is so many times 
sweeter than sucrose that the amount used to sweeten foods contributes virtu-
ally zero calories to the diet, and it does not promote tooth decay. The FDA 
approved aspartame for use in some foods in 1981 and for use in soft drinks 
in 1983. More than 90 countries allow aspartame in products such as bever-
ages, gelatin desserts, gums, and fruit spreads. Because heating destroys the 
sweetening power of aspartame, this sweetener cannot be used in products 
that require cooking.   

 Acesulfame K     Marketed under the brand name Sunette,   acesulfame K   is 
about 200 times sweeter than table sugar. The FDA approved its use in the 

  saccharin [SAK-ah-ren]       An artifi cial sweetener that 
tastes about 300 to 700 times sweeter than sucrose.  

  aspartame [AH-spar-tame]       An artifi cial sweetener 
composed of two amino acids. It is 200 times sweeter than 
sucrose and sold by the trade name NutraSweet.  

  acesulfame K [ay-see-SUL-fame]       An artifi cial 
sweetener that is 200 times sweeter than common table 
sugar (sucrose). Because it is not digested and absorbed 
by the body, acesulfame contributes no calories to the diet 
and yields no energy when consumed.  

 Position Statement: 
Academy of Nutrition 
and Dietetics  

 Use of Nutritive and Non-nutritive 
Sweeteners 
 It is the position of the Academy of Nutrition and 
Dietetics that consumers can safely enjoy a range of 
nutritive and non-nutritive sweeteners when con-
sumed in a diet that is guided by current federal nutri-
tion recommendations, such as the  Dietary Guidelines 
for Americans  and the Dietary Reference Intakes, as 
well as individual goals and personal preference. 
Source:  Reproduced from Position of the American Dietetic 
Association: Use of nutritive and non-nutritive sweeteners.  J 
Am Diet Assoc . 2012;112(5):739–758.  

           Comparing the sweetness of sweeteners. Non-nutritive sweeteners are much sweeter 
than table sugar.  Figure 4.13 
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For Your Information offers more 
in-depth treatment of controversial 
and timely topics, such as 
unfounded claims about the effects 
of sugar, whether athletes need more 
protein, nutritional coaching, and 
the usefulness of the glycemic index.

Key Terms appear in boldface type the 
fi rst time they are mentioned, with 
the accompanying defi nitions in the 
margin, making it easy for students to 
comprehend and retain material.

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.

 Portion Distortion 
 The prevalence of obesity is of increasing concern in the United States. A notable increase in obesity has occurred 
over the past 20 years. Studies that look at prevalence of Self-Reported Obesity among U.S. adults by state for 2013 
indicate the following: No state had an obesity rate less than 20 percent; 7 states (Montana, California, Utah, Colorado, 
Hawaii, Vermont, and Massachusetts) and the District of Columbia had a prevalence of obesity between 20% and 
<25%; 23 states had a prevalence of obesity between 25% and <30%; 18 states had a prevalence of obesity between 
30% and <35%; and 2 states (Mississippi and West Virginia) had a prevalence of obesity of 35% or greater. Southern 

states have the highest prevalence of obesity, followed by the Midwest, the 
Northeast, and the West.  1   

 Many factors are contributing to Americans’ growing waistlines, but one 
observation in particular cannot be overlooked: the incidence of obesity 
has increased in parallel with increasing portion sizes.  2, 3   In almost every 
eating situation, we are now confronted by huge portions, which are per-
ceived as “normal” or “a great value.” This perception that large portion sizes 
are appropriate has created an environment of  portion distortion .  4   We � nd 
portion distortion in supermarkets, where the number of larger sizes has 
increased signi� cantly over the past 30 years. We � nd portion distortions in 
restaurants, where the jumbo-sized portions are consistently 250 percent 
larger than the regular portions.  5   We even � nd portion distortions in our 
homes, where the sizes of our bowls and glasses have steadily increased 
and where the surface area of the average dinner plate has increased 36 
percent since 1960.  6   Research shows that people unintentionally consume 
more calories when faced with larger portions. In addition, research also 
shows that portion distortion seems to a� ect the portion sizes selected by 
young adults and children for some foods.  7   Consuming larger portion sizes 
can contribute to positive energy balance, which, over time, leads to weight 
gain and ultimately may result in obesity. 

 The phenomenon of portion distortion has the potential to hinder weight 
loss, weight maintenance, and health improvement e� orts. Food and nutri-
tion professionals must develop ways to “undistort” what people perceive to 
be typical portion sizes and help individuals recognize what is an appropriate 
amount to eat at a single eating occasion.  8   

 To see whether you know how today’s portions compare to the portions 
available 20 years ago, take the interactive portion distortion quizzes on the 
National Heart, Lung, and Blood Institute’s Portion Distortion website ( www.
nhlbi.nih.gov/health/public/heart/obesity/wecan/eat-right/distortion.htm ). 
You can also learn about the amount of physical activity required to burn o�  
the extra calories provided by today’s portions.    

1   Centers for Disease Control and Prevention. U.S. obesity trends: Trends by state, 1985–
2010.  http://www.cdc.gov/obesity/data/trends.html . Accessed May 2, 2014.  

2   French SA, Mitchell NR, Wolfson J, et al. Portion size effects on weight gain in a free living 
setting.  Obesity (Silver Spring) . 2014. Jun;22(6):1400-5.  

3   Steenhuis IH, Vermeer WM. Portion size: Review and framework for interventions.  Int J 
Behav Nutr Phys Act . 2009;6:58.  

4   Wansink B, van Ittersum K. Portion size me: Downsizing our consumption norms.  J Am 
Diet Assoc . 2007;7(7):1103–1106.  

5   Ibid.  
6   Ibid.  
7   Wansink B, van Ittersum K. Portion size me: Plate-size induced consumption norms 

and win-win solutions for reducing food intake and waste.  J Exp Psychol Appl . 
2013;19(4):320–332.  

8   Lawhun SA, Starkoff B, Sundararajan S. et al. Influence of larger portion sizes on the diet 
of overweight children and adolescents. J Am Diet Assoc. 2008; 108(9):A38.  

           Prevalence of obesity.   
FYI Figure 2.1A 

45 kcals, 8 oz with milk 
and sugar. FYI Figure 2.1B  

           350 kcals, 16 oz mocha 
co� ee.   FYI Figure 2.1C 

Centers for Disease Control and Prevention. Obesity prevalence in 2013 varies across 
states and territories.  http://w

w
w.cdc.gov/obesity/data/prevalence-m

aps.htm
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cellulose, an indigestible polysaccharide. Beta bonds also link the galactose 

and glucose molecules in the disaccharide lactose, but the enzyme lactase 

is specifi cally tailored to attack this small molecule. People with a suffi cient 

supply of the enzyme lactase can break these bonds; however, people with 

lactose intolerance do not have adequate lactase enzymes, so the beta bonds 

remain unbroken and lactose remains undigested until it interacts with bac-

teria in the colon. Symptoms associated with lactose intolerance can occur 

30 minutes to 2 hours after consuming lactose, and include abdominal 

pain, bloating, fl atulence, diarrhea, and nausea. People who are not able to 

make enough lactase can take lactase pills to aid in the digestion of lactose 

and thereby reducing the symptoms of lactose intolerance. The commer-

cial product Beano is another example of an enzyme preparation designed 

to break oligosaccharides in beans into monosaccharides so that the body 

can absorb them. In this way, Beano also helps to minimize the fl atulence 

caused by nondigestible carbohydrates reaching gas-producing bacteria in 

the large intestine.  Some carbohydrate remains intact as it enters the large intestine. This 

carbohydrate may be fi ber or resistant starch or the small intestine may 

have lacked the necessary enzymes to break it down. In the large intestine, 

bacteria partially ferment (break down) undigested carbohydrate and pro-

duce gas plus a few short-chain fatty acids. These fatty acids are absorbed 

into the colon and are used for energy by the colon cells. In addition, these 

fatty acids change the composition of the GI tract fl ora, which contributes 

to reduced risk of developing gastrointestinal disorders, cancers, and car-

diovascular disease.  14    Some fi bers, particularly cellulose and psyllium, pass through the large 

intestine unchanged and therefore produce little gas. Instead, these fi bers add 

to the stool weight and water content, making it easier to pass.   
 Absorption 
 Monosaccharides are absorbed into the mucosal cells lining the small intes-

tine by two different mechanisms. Glucose, galactose, and fructose molecules 

travel to the liver through the portal vein, where galactose and fructose are 

converted to glucose. The liver stores and releases glucose as needed to main-

tain constant blood glucose levels.   Figure 4.7   summarizes the digestion and 

absorption of carbohydrates.     Key Concepts   Carbohydrate digestion takes place primarily in the small intestine, where digestible carbohydrates 

are broken down and absorbed as monosaccharides. Bacteria in the large intestine partially ferment resistant starch and 

certain types of fi ber, producing gas and a few short-chain fatty acids that can be absorbed by the large intestine and used 

for energy. The liver converts absorbed monosaccharides into glucose.       Carbohydrates and Glucose in the Body 
 Through the processes of digestion and absorption, the various carbohydrates 

in our diet from vegetables, fruits, grains, and milk becomes glucose. Glucose 

has one major role—to supply energy for the body.   Carbohydrate Metabolism  Cells throughout the body depend on glucose for energy to drive chemical 

processes. Although most—but not all—cells also can burn fat for energy, the 

body needs some glucose to burn fat effi ciently. 
 When we eat food, our bodies immediately use some glucose to main-

tain normal blood glucose levels. We store excess glucose as glycogen in liver 

and muscle tissue.  

 
Banana Facts 

 You may know that bananas are high in potas-sium, but did you also know that they have an unusually high carbohydrate content? Before  ripening, a banana is almost entirely starch. After 
 ripening, certain bananas are almost entirely sugar—as 
much as 20 percent by weight. 

 Quick Bite 
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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.

The Nutrition Facts panel shown here high-
lights all of the lipid-related information you 
can find on a food label. Look at the top 
of the label, where it states that this prod-
uct contains 35 calories from fat. Do you 
know how you can estimate this number 
from another part of the label? Recall that 
each gram of fat contains 9 kilocalories (or 
look at the bottom of the label). If this food 
item has 4 grams of fat, then it should make 
sense that there are approximately 36 kilo-
calories provided by fat.Total fat is the second thing you’ll see, 

along with saturated and trans fat. Manu-
facturers 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 unsatu-
rated fat by simply looking at the high-
lighted sections. There are 4 total grams of 
fat—2.5 are saturated and 0.5 are trans. That 
means the remaining 1.0 grams are 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”? This 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 percent 
fat kilocalories). The 6 percent refers to the 
Daily Values. 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 percent). Note that the 
Percent Daily Value (%DV) for saturated fat 
is 12 percent, so 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 pos-
sible. Cholesterol also is listed on this label 
(20 milligrams), along with its Daily Value 
contribution (7 percent).

Nutrition Facts
Serving Size: 1 cup (248g)

Servings Per Container: 4

Amount Per ServingCalories 154 

Calories from fat 35

 

% Daily Value*

Total Fat 4g 

6%

 Saturated Fat 2.5g 

12%

 Trans Fat 0.5g
Cholesterol 20mg 

7%

Sodium 170mg 

7%

Total Carbohydrate 19g 

6%

 Dietary Fiber 0g 

0%

 Sugars 14gProtein 11g Vitamin A 4% 
• 

Vitamin C 6%

Calcium 40%  
• 

Iron 0%

* 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:  
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
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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.

Key Concepts summarize previous 
content as well as highlight important 
information.
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The Learning Portfolio at the end 
of each chapter collects—in one 
place—all aspects of nutrition 
information students need to 
solidify their understanding of the 
material. The various formats will 
appeal to students according to their 
individual learning and studying 
styles.

Key Terms lists all new vocabulary 
alphabetically with the page 
number of the fi rst appearance. 
This arrangement allows students 
to review any terms they do not 
recall and turn immediately to the 
defi nition and discussion of it in the 
chapter. This approach promotes the 
acquisition of knowledge rather than 
simple 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 also will help students 
review the chapter, especially 
students who study by writing out 
material. 

Key Terms
  

page

adipocytes 
133

adipose tissue 
133

alpha-linolenic acid 128

atherosclerosis 
148

cancer 
157

cardiovascular disease (CVD) 149

chain length 
127

cholesterol 
140

choline 
138

chylomicron 
146

cis fatty acid 
129

conjugated linoleic acid (CLA) 128

diglyceride 
130

eicosanoids 
130

essential fatty acids (EFAs) 130

fat replacers 
153

fatty acids 
126

glycerol 
130

high-density lipoproteins  

(HDLs) 
148

hydrogenation 
129

intermediate-density 

lipoproteins (IDLs) 147

lanugo 
134

lecithin 
139

linoleic acid 
128

lipoprotein 
146

lipoprotein lipase 
147

low-density  

lipoproteins (LDLs) 148

metabolic syndrome 157

micelles 
144

monoglyceride 
130

monounsaturated fatty acid 128

nonessential fatty acids 129

obesity 
156

olestra 
153

omega-3 fatty acid 130

omega-6 fatty acid 130

oxidation 
134

phosphate group 
138

phospholipids 
126

phytosterols 
142

polyunsaturated fatty acid 128

saturated fatty acid 128

squalene 
142

sterols 
139

subcutaneous fat 
133

trans fatty acid 
129

unsaturated fatty acid 128

very-low-density lipoproteins 

(VLDLs) 
147

visceral fat 
133

■■ 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 compound containing phosphate and nitrogen.

■■ Phospholipids are components of cell membranes 

and lipoproteins. Having both fat- and water-soluble 

components allows them to be effective emulsifiers 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 increased 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. What do the terms saturated, monounsaturated, and 

polyunsaturated mean with regard to fatty acids?

2. What does the hardness or softness of a fat typically 

signify?

3. Name the two essential fatty acids.

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

food?

5. List the many functions of triglycerides.

6. What are the positive and negative consequences of 

hydrogenating a fat?

7. Which foods contain cholesterol?

8. Describe the difference between LDL and HDL in 

terms of cholesterol and protein composition.

9. List the recommendations for intake of total fat, satu-

rated fat, and cholesterol.

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 

Study Points
■■ There are three main classes of lipids: triglycerides, 

phospholipids, and sterols.

■■ Fatty acids are components of both triglycerides and 

phospholipids.

■■ Saturated fatty acids have no double bonds between 

carbon atoms in their carbon chains, monounsatu-

rated fatty acids have one double bond, and poly-

unsaturated fatty acids have more than one double 

bond in their carbon chains.

■■ Two polyunsaturated fatty acids, linoleic acid and 

alpha-linolenic acid, are essential and must be sup-

plied 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 precursors of hormone-like 

compounds called eicosanoids. These compounds 

regulate many body functions, including blood pres-

sure, heart rate, inflammation, and immune response.
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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 fl ow 
together.

Try This activities provide 
suggestions for hands-on activities 
that encourage students to put 
theory into practice. It will especially 
help students whose major learning 
style is experiential.
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The Integrated Learning and Teaching Package 
Qualified instructors can receive extensive Instructor Resources by contacting 
their Nutrition Account Specialist. Available resources include:

•	 Test Bank, including more than 850 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 figures 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

EatRight Analysis
Dietary analysis software is an important component of the behavioral change 
and personal decision-making focus. EatRight Analysis, developed by ESHA 
Research and available through Jones & Bartlett Learning, 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 regarding their diet and activity levels.

	 Preface	 xxi

9781284086379_FMxx_00i_xxviii.indd   21 26/02/15   7:42 pm



About the Authors

The Discovering Nutrition author team represents 
a culmination 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 fi elds of psychology, 
nutrition, biochemistry, biology, and medicine.

Kimberley A. McMahon, MDA, RD  received her 
registration with the Academy of Nutrition and Dietet-
ics upon completion of a nutrition program at Montana 
State University and a dietetic internship at Miami Valley 
Hospital in Dayton, Ohio. Her graduate studies at Utah 
State University investigated a person’s success with be-
havior and weight management as it relates to personal-
ity psychology and the extent to which individuals believe 
they can control events affecting their lives. Kimberley has 
taught nutrition courses for more than 18 years in both 

traditional and online settings, including basic nutrition, 
advanced nutrition, medical terminology, nutrition for ex-
ercise and sport, dietetics administration, and clinical nutri-
tion. She has been an instructor at Utah State University 
and Northern Kentucky University, and currently teaches 
in the Master of Science Degree in Nutrition and Human 
Performance program at Logan University (Chesterfi eld, 
Missouri). In addition to Discovering Nutrition, she is a co-
author of Nutrition and Eat Right! Healthy Eating in College 
and Beyond. Her interests and experience are in the areas of 
wellness, weight management, sports nutrition, and eating 
disorders. Kimberley is currently licensed as a Dietitian in 
the state of Indianapolis. 

Dr. Melissa Bernstein is an Assistant Professor in the 
Department of Nutrition at Rosalind Franklin University 
of Medicine and Science (North Chicago, Illinois). She re-
ceived her doctoral degree from the Gerald J. and Dorothy 
R. Friedman School of Nutrition Science and Policy at 
Tufts University and is a Registered Dietitian, Licensed 
Dietitian, and Fellow of the Academy of Nutrition and 
Dietetics. Dr. Bernstein has been teaching courses in nutri-
tion for more than 25 years and is innovative in creating 
engaging and challenging online nutrition courses. Her 
interests include nutrition, health and wellness, geriatric 
nutrition, physical activity, and nutritional biochemis-
try. In addition to co-authoring Nutrition, Discovering 
Nutrition, and Nutrition for the Older Adult, all with Jones 
& Bartlett Learning, Dr. Bernstein has reviewed and au-
thored textbook chapters and peer-reviewed journal pub-
lications on the topics of nutrition and nutrition for older 
adults. She is the co-author of the Position of the Academy 
of Nutrition and Dietetics: Food and Nutrition for Older 
Adults: Promoting Health and Wellness.

©
 A

nd
re

i K
ise

le
v/

He
m

er
a/

Th
in

ks
to

ck

9781284086379_FMxx_00i_xxviii.indd   22 26/02/15   7:42 pm



Contributors

The authors would like to acknowledge the valuable 
contributions of the following:

R. Elaine Turner, PhD

Dr. R. Elaine Turner was a co-author on the fi rst three edi-
tions of Discovering Nutrition and is a Registered Dietitian 
and Professor in the Food Science and Human Nutrition 
Department at the University of Florida (Gainesville, Flor-
ida), where she currently holds the position of Dean in the 
College of Agricultural and Life Sciences. Dr. Turner has 
been teaching courses in introductory and life-cycle nutri-
tion for more than 20 years. Her interests include nutrition 
labeling and dietary supplement regulations, computer ap-
plications in nutrition and education, maternal and infant 
nutrition, and consumer issues. Dr. Turner was named 
Undergraduate Teacher of the Year (2000−2001) for the 
College of Agricultural and Life Sciences, and, in 2004, 
she was recognized with a National Award for Excellence 
in College and University Teaching in the Food and Agri-
cultural Sciences by the USDA.

The following person contributed to the Fifth Edition 
of this text:

Hope McClusky Bilyk, MS, RD, LDN

Chapter 10, Diet and Health

Hope Bilyk is an Assistant Professor at the Rosalind 
Franklin University of Medicine and Science, The Chicago 
Medical School. Her area of research includes healthcare 
communication and specializing in cultural competency 
and low literacy healthcare studies.

Contributors from past editions include the following:

Nancy K. Amy, PhD, University of California, Berkeley

Janine T. Baer, PhD, RD, University of Dayton

Katherine Beals, PhD, RD, FACSM, University of Utah

Toni Bloom, MS, RD, CDE, San Jose State University

Pat Brown, MS, RD, Cuesta College

Boyce W. Burge, PhD, California Institute of Human 
Nutrition

Robert DiSilvestro, PhD, The Ohio State University

Eileen G. Ford, MS, RD, Drexel University

Ellen B. Fung, PhD, RD, University of Pennsylvania

Michael I. Goran, PhD, University of Southern California

Nancy J. Gustafson, MS, RD, FADA, Sawyer County (WI) 
Aging Unit

Rita H. Herskovitz, MS, University of Pennsylvania

Nancy I. Kemp, MD, University of California at San 
Francisco

Sarah Harding Laidlaw, MS, RD, MPA, Nutrition in 
Complementary Care DPG 18

Sally A. Lederman, PhD, Columbia University

Rick D. Mattes, MPH, PhD, RD, Purdue University

Alexandria Miller, PhD, RD/LD, Northeastern State 
University

Carla Miller, PhD, The Ohio State University

Nancy Munoz, DCN, MHA, RD

Maye Musk, MS, RD, Past President of the Consulting 
Dietitians of Canada

Joyce D. Nash, PhD 

Marcia Nelms, PhD, RD, Missouri State University

CJ Nieves, MS, University of Florida

Elizabeth Quintana, MS, RD, LD, CDE, West Virginia 
University School

Barbara Reynolds, MS, RD, College of the Sequoias

Sylvia Santosa, PhD, Concordia University

Helen Spremulli, RN, CP, Dr. Dario Del Rizzo 
Professional Medicine Corporation

Rachel Stern, MS, RD, CNS, North Jersey Community 
Research Initiative

Lisa Stollman, MA, RD, CDE, CDN, State University of 
New York at Stony Brook

Barbara Sutherland, PhD, University of California at 
Davis

Debra M. Vinci, PhD, RD, CD, Appalachian State 
University

Stella L. Volpe, PhD, RD, FACSM, University of 
Massachusetts

Paula Kurtzweil Walter, MS, RD, Federal Trade 
Commission

©
 A

nd
re

i K
ise

le
v/

He
m

er
a/

Th
in

ks
to

ck

9781284086379_FMxx_00i_xxviii.indd   23 26/02/15   7:42 pm



Reviewers

The authors would like to thank the following for 
their assistance in providing technical feedback on 
the fi nal version of this edition:

Nancy Munoz, DCN, MHA, RDN, LDN, FAND, 
Department of Veteran Affairs for the VA, Southern 
Nevada Healthcare System

Angela Tsao, MS, RD

Christine Wellington, MS, RD, Rosalind Franklin 
University of Medicine and Science 

Reviewers of the Fifth Edition
Donna L. Acox, MA, MS, RD, CD/N, Syracuse University

Renee Barrile, PhD, RD, University of 
Massachusetts–Lowell 

Kristen Beavers, PhD, MPH, RD, Wake Forest University

Cynthia Blanton, PhD, RD, Idaho State University

Marisela Contreras, PhD, Richland College

Johanna Donnenfi eld, MS, RD, Scottsdale Community 
College

Dorelle Engel, MS, Montgomery College

Esperanza Garza, MS, RD, LD, South Texas College

Nancy J. Guthrie, MA, Pierce College

Julia Halterman, PhD, Eastern Mennonite University

Thomas P. Harnden, PhD, Georgia Highlands College

Craig T. Hunt, RDN, Eastern Washington University

Mark E. Knauss, PhD, Georgia Highlands College

Lynne Marie LoPresto, MS, RD, Dominican University of 
California

Kristin Moline, MSEd, Lourdes University

Lisa M. Murray, MS, Pierce College

Veronica J. Oates, PhD, RDN, LDN, Tennessee State 
University

Esther Okeiyi, PhD, RD, LDN, North Carolina Central 
University

Nancy Peterson, PhD, North Central College

Scott Peterson, MS, Hill College

Becky Sander, MS, RD, LD, Miami University

Duane Trogdon, EdD, LeTourneau University

Claire E. Watson, PhD, St. Bonaventure University 

Reviewers of Previous Editions
Helen C. Alexanderson-Lee, PhD, RD, California State 
University at Long Beach

Betty B. Alford, PhD, RD, LD, Texas Women’s University

Nancy K. Amy, PhD, University of California at Berkeley

Susan I. Barr, PhD, RDN, University of British Columbia

Richard C. Baybutt, PhD, Kansas State University

Beverly A. Benes, PhD, RD, University of Nebraska at 
Lincoln

Orville Bigelow, MS, RD, Mohave Community College

Teresa Blair, MS, RD, LD, CDE, Eastern Kentucky 
University

Virginia C. Bragg, MS, RD, CD, Utah State University

Dr. Michele Brandenburger, BS, DC, MS, Presentation 
College

Katie Brown, BS, MS, Central Missouri State University

Lisa Burgoon, MS, RD, CSSD, LDN, University of Illinois 
at Urbana-Champaign

Melanie Tracy Burns, PhD, RD, Eastern Illinois University

N. Joanne Caid, PhD, California State University at 
Fresno

Deborah Cheater, MS, RN, Carl Albert State College

Sai Chidambaram, Canisius College

Alana D. Cline, PhD, RD, University of Northern 
Colorado

Janet Colson, PhD, RD, Middle Tennessee State University

Holly A. Dieken, PhD, MS, BS, RD, University of 
Tennessee at Chattanooga

Judy A. Driskell, PhD, RD, University of Nebraska

©
 A

nd
re

i K
ise

le
v/

He
m

er
a/

Th
in

ks
to

ck

9781284086379_FMxx_00i_xxviii.indd   24 26/02/15   7:42 pm



Melissa J. Martilotta, MS, RD, Pennsylvania State 
University

Laura H. May, RD, Mesa Community College

Jennifer McLean, MSPH, Corning Community College

Brett R. Merklet, MSN, RN, LDS Business College

Mark S. Meskin, PhD, RD, California State Polytechnic 
University at Pomona

Stella Miller, BA, MA, Mount San Antonio College

Marilyn Mook, BS, MS, Michigan State University

Mary W. Murimi, PhD, Louisiana Technical University

Lisa Murray, MS, Pierce College, Fort Steilacoom

Katherine O. Musgrave, MS, RD, CAS, University of 
Maine at Orono

Joyce D. Nash, PhD

J. Dirk Nelson, PhD, Missouri Southern State College

Karen Nguyen-Garcia, Community College of Denver

Nora Norback, MPH, RD, CDE, City College of San 
Francisco

Anne O’Donnell, MS, MPH, RD, Santa Rosa Junior 
College

Rebecca S. Pobocik, PhD, RD, Bowling Green State 
University

Roseanne L. Poole, MS, RD, LD/N, Tallahassee 
Community College

Elizabeth Quintana, MS, RD, LD, CDE, West Virginia 
University School of Medicine

Amy F. Reeder, MS, RD, University of Utah

Robert D. Reynolds, PhD, University of Illinois at 
Chicago

Lois A. Ritter, EdD, MS, California State University at 
East Bay

Stephen W. Sansone, BS, EdM, Chemekata Community 
College

Lisa Sasson, MS, RD, New York University

Susan T. Saylor, RD, EdD, Shelton State University

Donal Scheidel, DDS, University of South Dakota

Stephanie Schroeder, PhD, Webster University

Shannon Seal, MS, RD, Front Range Community College

Brian Luke Seaward, PhD, University of Colorado at 
Boulder

Mohammad R. Shayesteh, PhD, RD, LD, Youngstown 
State University

Liz Emery, MS, RD, CNSD, Drexel University

Joan Fischer, PhD, RD, LD, University of Georgia

Jeanne Freeman, PhD, CHES, Butte-Glenn Community 
College

Bernard L. Frye, PhD, University of Texas at Arlington

Amy Gannon, MS, RD, LD, Marshall University

Shelby Goldberg, RD, CDE, Pima Community College

Christine Goodner, MS, RD, Winthrop University

Michael I. Goran, PhD, University of Southern California

Margaret Gunther, PhD, Palomar Community College

Lisa P. Hall, MHA, MS, RD LD, CDE, Fayette County 
Memorial Hospital

Shelley R. Hancock, MS, RD, LD, University of Alabama

Nancy Gordon Harris, MS, RD, LDN, East Carolina 
University

Mary K. Head, PhD, RD, LD, University of West Virginia

Deloy G. Hendricks, PhD, CNS, Utah State University

Sharon Himmelstein, PhD, MNS, RD, LD, Albuquerque 
Technical Vocational Institute

Cathy Hix-Cunningham, PhD, RD, LDN, Tennessee 
Technological University

Carolyn Holcroft-Burns, BSN, PhD, Foothill College

Claire B. Hollenbeck, PhD, San Jose State University

Kevin Huggins, PhD, Auburn University

Donna Huisenga, MS, RD, LDN, Illinois Central College

Michael Jenkins, Kent State University

Amy Kelly, MS, RD, LDN, Illinois Central College

Zaheer Ali Kirmani, PhD, RD, LD, Sam Houston State 
University

Laura Freeland Kull, MS, RD, Madonna University

Colleen Kvaska, MA, RD, CDE, Fullerton College

Sarah Harding Laidlaw, MS, RD, MPA, CDE

Janet Levins, PhD, RD, LD, Pensacola Junior College

David Lightsey, MS, Bakersfield College

Samantha R. Logan, DrPH, RD, University of 
Massachusetts

Lourdes Lore, MS, Henry Ford Community College

Michael P. Maina, PhD, Valdosta State University

Patricia Z. Marincic, PhD, RD, LD, CLE, College of Saint 
Benedict/Saint John’s University

	 Reviewers	 xxv

9781284086379_FMxx_00i_xxviii.indd   25 26/02/15   7:42 pm



Amy A. Vaughn, MS, Radford University

Andrea M. Villarreal, MS, RD, Phoenix College

Debra M. Vinci, DrPh, RD, LDN, University of West 
Florida

Janelle Walter, PhD, Baylor University

Beverly G. Webber, MS, RD, CD, University of Utah

Jennifer Weddig, MS, RD, Metropolitan State College of 
Denver

Heather A. Minges Wols, PhD, Columbia College 
Chicago

Cynthia Wright, PhD, Southern Utah University

Shahla M. Wunderlich, PhD, Montclair State University

Erika M. Zablah, Louisiana State University at Baton 
Rouge

Maureen Zimmerman, EdD, MPH, RD, Mesa Community 
College

Melissa Shock, PhD, RD, University of Central Arkansas

LuAnn Soliah, PhD, RD, Baylor University

Bernice Gales Spurlock, PhD, Hinds Community College

Christine Stapell, MS, RD, LDN, Tallahassee Community 
College

Barbara A. Stettler, MEd, Bluffton College

Beth Stewart, PhD, RD, University of Arizona

Rhoada Tanenbaum, EdD, Long Island University at CW 
Post

Kathy Timperman, MS, West Virginia University

Annette R. Tommerdahl, PhD, University of Louisiana at 
Monroe

Norman R. Trezek, MS, Pima Community College

Anna Sumabat Turner, MEd, Bob Jones University

Karen M. Ulrich, BS, Paul Smith’s College of Arts and 
Sciences

xxvi	 Reviewers

9781284086379_FMxx_00i_xxviii.indd   26 26/02/15   7:42 pm



Acknowledgments

We would like to thank the following people 
for their hard work and dedication. They have 
helped make this new edition a reality. A spe-

cial thank you to Sean Fabery and our entire editorial staff 
from Jones & Bartlett Learning, including Bill Brottmiller, 
Rhonda Dearborn, Cathy Esperti, and Nancy Hoffmann, 
for all their hard work and ongoing commitment to this 
book. We would also like to acknowledge and express our 
thanks to Nancy Hitchcock for her production help, Andrea 
DeFronzo for marketing our texts, Shannon Sheehan and 
Joanna Lundeen for their assistance with the artwork and 
making this edition look great, Mary Flatley for her photo 

research and permissions work, as well as Toni Ackley, copy-
editor, and Kim Driscoll, proofreader, for their exceptional 
assistance with content and grammar. We thank you all for 
your efforts, dedication, and guidance. 

The authors would like to acknowledge Kimberley 
McMahon for her additional work updating the Lecture 
Slides, Test Bank, Instructor’s Manual, and web materials.

Finally, we would like to thank all of the instructors and 
students who were involved in the process of developing 
our introductory text for majors, Nutrition, without whose 
involvement the creation of Discovering Nutrition would 
not have been possible.

©
 A

nd
re

i K
ise

le
v/

He
m

er
a/

Th
in

ks
to

ck

9781284086379_FMxx_00i_xxviii.indd   27 26/02/15   7:42 pm



9781284086379_FMxx_00i_xxviii.indd   28 26/02/15   7:42 pm


