Our Intended Audience

This textbook was developed for students pursuing nutrition and health science careers as well

as those wanting a better understanding of how nutrition affects their lives. Because this course
often attracts students from a broad range of majors, we have been careful to include examples
and explanations that are relevant to them and to include sufficient scientific background to make
the science accessible to them. The appendices help students who wish to learn more or need as-
sistance with the science involved in human physiology, chemistry, and metabolism.

To better bridge the span of differing science backgrounds and to enhance student interest and
achievement of course objectives, we organized the presentation of the material within chapters
to flow seamlessly from concrete to abstract learning. In chapters focusing on nutrients, for exam-
ple, concrete concepts, such as food sources of the nutrients and recommended intakes, are introduced early in the chapter to create a
framework for more abstract concepts, such as digestion and absorption.

Accurate, Current Science that Engages Students

A key goal of this text is to present scientific content that is reliable, accurate, and up-to-date. This
text incorporates coverage of recent nutrition research, as well as the recent updates to consumer
guidelines—Dietary Guidelines for Americans 2010, MyPlate, and Healthy People 2020. It also pro-
vides the in-depth coverage students need to fully understand and appreciate the role of nutrition in
overall health and to build the scientific knowledge base needed to pursue health-related careers or
simply live healthier lives. To enhance these strengths and promote greater comprehension, current
research findings and peer-reviewed references are incorporated along with artwork that comple-
ments the discussions. The presentation of complex concepts was scrutinized to ensure that
they are presented using clear, streamlined, precise, and student-friendly language. Timely
and intriguing examples, illustrative analogies, clinical insights, historical notes, and thought-
provoking photos make the text enjoyable and interesting to students and instructors alike.
PERSPECTIVE

The Vitamin Alphabet

Diet greatly affects health—but scientific knowledge
supporting this fact began emerging just 101
ago. Elmer McCollum played a key role in clg
establishing the link between diet and health.|
work, starting in the early 1900s, led to the i
of the first known fat-soluble vitamin, later cal
vitamin A. By varying the diets of small anim:
he discovered “vitamin B” and then demonstr

HISTORICAL

Expert Perspective from the Field

Omega-6 Fatty Acids: Harmful or Healthful?

that it is really several different B-vitamins, sy
thiamin, riboflavin, and niacin. He also discoy

vitamin D and the role of sodium, potassium,|
calcium, and many other minerals in nutrition|
McCollum and colleagues established the fir

experimental rat colony for nutrition researcl

proposed the alphabetical naming of vitamin:
still use today. Learn more about this biochel
jbc.org/content/277/19/e8.ful

Omega-6 fatty acids are essential fatty acids used to produce a
wide array of eicosanoids. Linoleic acid is the main omega-6 fatty
acid in the diet, accounting for about 90% of total polyunsaturated
fat intake. For some time, it was thought that linoleic acid
played a key role in the production of eicosanoids that cause
inflammation and, as a result, p d the onset and p
of heart disease. However, new evidence indicates that omega-6
intake has little effect on the production of these inflammatory
eicosanoids. Additionally, the eicosanoids that are produced from
omega-6s can be converted into a variety of anti-inflammatory
or pro-inflammatory compounds. According to Dr. Penny Kris-
Etherton,* all metabolites derived from omega-6 fatty acids need
to be considered when evaluating their health benefits."

Dr. Kris-Etherton also points out that several studies
have reported that low omega-6 intakes were associated with an
increased risk of heart disease and that replacing saturated fat with

omega-6 fatty acids reduced that risk. She stated, “Omega-6 fatty
acids have independent cholesterol-lowering properties beyond

the simple removal of saturated fats” Omega-6 fatty acids clearly|
provide health benefits. For instance, replacing saturated fatty
acids with omega-6's reduces heart disease risk.*® For optimal
heart health, the American Heart Association recommends tha
omega-6 fatty acid intake account for at least 5 to 10% of calorig
intake. Reducing omega-6 intake below this level likely would
increase the risk of heart disease.”

“Penny Kris-Etherton, PhD, RD is Distinguished Professor of Nutrition in the Departm
Nutritional Sciences at Pennsylvania State University and a Fellow of the American
Association. She is the recipient of the Lederle Award for Human Nutrition Research ‘_\ ’
the American Society for Nutritional Sciences and the Foundation Award for Excelle ’ ' \
Research and the Marjorie Hulsizer Copher Award from the American Dietetic A:s
(now called Academy of Nutrition and Dietetics). She has served on the National Acagzmmes
Panel on Macronutrients, American Heart Association Nutrition Committee, National
Cholesterol Education Program Second Adult Treatment Panel, and the 2005 Dietary
Guidelines for Americans Advisory Committee.

Current Research
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Applying Nutrition on a Personal Level

A key objective in nearly all introductory courses is for students to apply their new knowledge of nutrition to their
own lives. Practical applications clearly linked to nutritional science concepts are woven throughout each chapter
to help students apply their knowledge to
improving and maintaining their own health CHAPTER 5 Carbohydrates 167
and that of others for whom they are respon- j

sible, such as future patients or offspring.

S et
- Take Action features in each chapter allow w FZZL%,& “746& on

students to examine their own diets and Estimate Your Fiber Intake
health issues.

To roughly estimate your daily fiber consumption, determine the number of servings that you
ate yesterday from each food category listed here. Multiply the serving amount by the value

* case stUdies Showcase rea”Stic scena rios listed and then add up the total amount of fiber.
and thought-provoking questions. Food — —
« Discussion of the Nutritional Care Process e e sy e on
(Ch. 1) outlines for students the benefits Fruits
Of WOI’king W|th an Utl’ition prOfESSiona| to iﬁf:::;izﬁ:;’x:;:;‘:;;‘u?:)“PEﬁ“i"‘ Charles, a college student, has noticed that his pants are getting hard to
Beans, lentils, split peas 9 button. A quick check on the scale in the gym confirms a 7-pound weight

alcohol intake—nhe now typically drinks 5 or 6 12-ounce beers on Friday

and Saturday nights and drinks another 3 or 4 beers during the week. How

many extra calories per week is Charles consuming? If each pound of weight
gain results from a surplus of 3500 kcal, can Charles's weight gain be explained by his beer

Applying Nutrition to Career and More

- Expert Perspectives from the Field features examine cutting-edge topics and demonstrate how emerging, and
sometimes controversial, research results affect nutrition knowledge and practice.

m pI’OVE the|r hea Ith and dlet- (Serving size: % cup cooked) 3 i gain over the last 12 weeks. The main change in Charles's diet is his

« Maedical Perspective features highlight the role of nutrition in the prevention and treatment of disease. These topics
will be especially interesting to students planning careers in dietetics or health-related fields.

- Global Perspective features discuss concepts related to critical health and nutrition issues around the world. These
timely features also aim to engage students with thought-provoking challenges.

- Historical Perspective features heighten awareness of critical discoveries and events that |
have affected our understanding of nutritional science. HISTORICAL %a
PERSPECTIVE
+ Each major heading in the chapters is numbered and cross-referenced to the end-of-chapter A Treasure Chest Full of Vitamin C
summary and study questions to make it easy to locate and prioritize important concepts. Vitamin C, the substance that prevents scurvy,

eluded us until about 80 years ago, when
chemist Albert Szent-Gyorgyi was studying
oxidation. He found a compound that loses and
regains hydrogen atoms and later established
that it prevents scurvy. To continue his work, he
searched for vitamin C-rich foods that could be
easily purified. One evening when he was living
in Hungary, the paprika capital of the world,
| 1 i i Szent-Gyorgyi didn't feel hungry, so he took the
1t It 1t fresh paprika he was served for dinner to his lab
intake of these beverages doubled betwe and within hours knew he had found “a treasure
increase added an extra 175 calories to chest full of vitamin C.” He also identified the
Sugar-sweetened beverages are as 1 proteins responsible for muscle contraction and
vz el o el bt armdl demonstrated that ATP is the immediate sour

to reduce intake and raise money for nu P ion. L
programs, researchers, such as Dr. Kelly energy for muscle contraction. Learn

proposing to tax these beverages.” Dr. B Foodborne lliness Can Be Deadl y this Nobel Prize winner at www.n:
estimate that a tax of 1 cent per ounce of nobel_prizes/medicine/ |
|_beverages could generate about $15 millf Foodborne illness often means a few hours or evena e Listeriosis. Listeria monocytogenes bacteria cause ventilator. Recovery can ta
few days of discomfol
i GL@BAL PERSPECTIVE
can have lifelong effe:

infants and young chil -~ How hig is your 1'n|1,&prinl‘iI

women and their fetu:
immune systems—h:

Many nutrition and health experts are c
increase in consumption of sugar-sweetd
occurred over the last few decades. For ¢

Growing evidence indicates that what we eat may affect not only our personal health but also that of the environment. Many scientists believe that meat-rich diets and
the agricultural practices that support the production of food for these diets negatively affect the environment. For instance, producing food for nonvegetarian diets
(especially beef-based diets) uses more water, fossil fuel energy, fertilizer, pesticides, and acres of farmland than vegetarian diets.?* Meat-ich diets also cause greater
emissions of greenhouse gases, such as carbon dioxide, methane, and nitrous oxide, which are associated with global warming.*® Scientists are concerned that H
continued global warming may, in turn, decrease agricultural productivity, reduce farmers’ incomes, and increase global food insecurity.* XI
Not all scientists agree with these findings and concerns, however. Some believe that consuming a small amount of dairy and/or meat may actually increase
land use efficiency, thereby protecting environmental resources and promoting food security.3 They point out that high-quality farmland is required to grow fruits,
vegetables, and grains, whereas meat and dairy products can be produced on the more widely available, lower-quality land. Even though diets containing meat use
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Dynamic, Accurate Artwork

More than 1000 drawings, photographs, and tables in the text were created and critically analyzed to identify
how each could be enhanced and refined to help students more easily master complex scientific concepts.

1992

MyPyramid.gov
STEPS TO A HEALTHIER YOU
2005

« Many illustrations were designed to inspire student inquiry
and comprehension and to promote interest and retention of
information.

[llustrations use bright colors and an attractive, contemporary
style. Throughout the development process, illustrations were
fine-tuned to make them clear and easy to follow. Navigational
aids show where a function occurs and put it in perspective of the
whole body.

Prevent and/or reduce overweight and
obesity through improved eating and
physical activity behaviors,

Control total calorie intake to manage
body weight. For people who are
overweight or obese, this will mean

consuming fewer calories from foods and

beveroges.

« Increase physical
activity and reduce
time spent in
sedentary
behaviors.
Maintain

¥ appropriate calorie
balance during
each stage of
life—childhood,
adolescence,
adul

.

s,
breasteeding, and

older age.

Ducts from liver

Common bile duct

Accessory
pancreatic duct

Pancreatic duct

Duodenum

Sphincter of Oddi

Interior of
absorptive cell

K Foods and food components to increase

Building healthy eating patterns

should meet the following recommendations
la healthy eating pattern while staying within
lie needs.
Vegetable and fruit intake.
ety of vegetables, especially dark-green and red and

Consume less than 10% of calories from saturated fatty acids
by replacing them with monounsaturated and
polyunsaturated fatty acids.

Consume less than 300 mg per day of dietary cholesterol,
Keep trans fatty acid consumption as low as possible by limiting
foods that contain synthetic sources of trans fats, such as partially hydrogenated oils,
and by limiting other solid fats.

Reduce the intake of calories from solid fats and added sugars.

Limit the consumption of foods that contain refined grains, especially refined grain foods that
contain solid fats, added sugars, and sodium.

If alcohol is consumed, it should be consumed in moderation—up to 1 drink per day for women
and 2 drinks per day for men—and only by aduls of legal drinking age. There are many
circumstances in which people should ot drink alcohol:

Individuals who cannot restrict their drinking to
moderate levels.

Anyone younger than the legal drinking age. Besides
being illegal, alcohol consumption increases the risk of
drowning, car accidents, and traumatic injury, which are
common causes of death in children and adolescents.

* Women who are pregnant or who may be pregnant.
Drinking during pregnancy, especially in the first few
months of pregnancy, may resultin negative behavioral

o neurological consequences in the ofispring. No safe
level of alcohol consumption during pregnancy has been
esfablished.

Individuals taking prescription or over-the-counter
medications that can interact with alcohol.

Individuals with certain specific medical condifions
(e.g., liver disease, hypertriglyceridemia, pancreatifs).

Individuals who plan fo drive, operate machinery, or fake
part in other activities that require attention, skill, or
coordination or in situations where impaired judgment
could cause injury or death (e.g., swimming).

etables and beans and peas.
Consume at least half of all grains as whole grains. Increase
whole-grain intake by replacing refined grains with whole grains.
Increase intake of fat-free or low-fat milk and milk products, such
as milk, yogurt, cheese, or forffied soy beverages.
Choose o variety of profein foods, which indlude seafood, lean
meat and poultry, eggs, beans and peas, soy products, and
unsalted nuts and seeds.
Increase the amount and variety of seafood consumed by choosing seafood in place of some meat
and pouliry.
Replace protein foods that are higher in solid fats with choices that are lower in solid fats and
calories and/or are sources of oils.
Use oils o replace solid fats where possible.
Choose foods that provide more potassium, dietary fiber, calcium, and vitamin D, which are
nulrients of concern in American diets. These foods include vegetables, fruit, whole grains,

‘and milk producs.

for specific

Women capable of becoming pregnant

« Choose a foods that supply heme iron, which is more readily absorbed
by the body, additional iron sources, and enhancers of iron absorption
such as vitamin C-rich foods.

* Consume 400 micrograms (g) per day of synthefic folic acid (from
fortified foods and/or supplements) in addition to food forms of folate
from a varied diet.

. Women who are pregnant or breastfeeding
o Consume 8 o 12 ounces of seafood per week from a variety of seafood

groups

fypes.

 Due fo their high methyl mercury content, limit white (albacore) tuna o
6 ounces per week and do no eat the following 4 types of fish: tilefish,
shark, swordfish, and king mackerel.

« If pregnant, take an iron supplement, as recommended by an obstetrician
o other health-care provider.

Indlvicuals ages 50 years and older

 Consume foods forfified with vitamin B-12, such as fortified cereals, or
dietary supplements.

Select an eafing pattern that meets nutrient
needs over fime at an appropriate calorie
level.

Account for all foods and beverages
consumed and assess how they fit within a
tofal healthy eating pattern.

Follow food safety recommendations when
preparing and eating foods o reduce the
risk of foodborne illnesses.

Dietary Guidelines 2010
Xii




Glucose 0-0-0-0-0-0

Clucose do0000

6-phosphate

Fructose
6-phosphate

Fructose
1,6-bisphosphate

Glyceraldehyde
3-phosphate

'|,3-bisphospho [
glycerate

3-phospho- |
glycerate

Phospho-
enolpyruvate

Key

@ Carbon ) Phosphate group

phosphate group to it. The attached phosphate group is supplied by ATP,

The first step of glycolysis is to activate the glucose molecule by attaching a
which means that energy is required for this step and that ADP is formed.

ATP, forming fructose 1,6-bisphosphate. Again, ATP provides the phosphate,

The molecule is rearranged and a second phosphate group is added using
making this an energy-requiring step.

Fructose 1,6-bisphosphate i is spliti in half !o form Mo 3-ourbon moleculesw—h

cochcfwhichhes 1 7 et

i hate. Dihycl e
Dihydroxyacetone converted info glycercldehyde 3-phosphate. Thus, step 4 onward occurs.
phosphate e e s e e _J

A dehydrogenase enzyme oxidizes each of the two 3
reduced, forming 2 NADH + 2 H*. A phosphate molecule s aced fo sach
-carbon molecule.

ij An enzyme transfers 1 phosphate from each of the 3-carbon molecules toan |
ADP, forming 2 ATP. This is the first synthesis of the high-energy compound
ATP in the pathway.

E

6
Water is removed from each of the 3-carbon molecules, which produces two
! -carbon-phosphate molecules.

« Coordinated color schemes and drawing
styles keep presentations consistent and
strengthen the educational value of the
artwork. Color-coding and directional
arrows in figures make it easier to follow
events and reinforce interrelationships.

« In many figures, process descriptions
appear in the body of the figure. This
pairing of the action and an explanation
walks students step-by-step through the
process and increases the teaching effec-
tiveness of these figures.

+ Intriguing chapter opening photos pique
students’ curiosity by featuring seemingly
unrelated topics that draw connections
between the photo and nutrition.

An enzyme transfers 1 phosphate from each of the 3-carbon molecules

ADP, thereby producing a fotal of 2 ATP. Ca?* channels, stimulate the Nerve
' - fusion of synaptic vesicles impulse
containing neurofransmitters
vith the call membrane on the ca?

enters the mitochondria for further metabolism. A total of 2 pyruvates ar
formed from each glucose that enfers glycolysis.

T The last step in glycolysis is the formation of pyruvate. Generally, pyruve

e .

nerve terminals.

| F,
This leads fo the release of a o
neurofransmitter into the synapse.
Ca?* ._
The neurofransmitter is carried
across the synapse to the

' target cell

s Syn_ar:mc
vasicle

channel

Neurotransmitter

Finally, a careful comparison of artwork with its corresponding
text was done to ensure that they are completely coordinated
and consistent. The final result is a striking visual program

that holds readers’ attention and supports the goals of
clarity, ease of comprehension, and critical thinking.
The attractive layout and design of this edition are
clean, bright, and inviting. This creative presenta-

tion of the material is geared toward engag-
ing today’s visually oriented students.
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Logical Organization, Flexible Sequencing

This new text, with a functional organization of the vitamins and minerals, is an alternate version of the highly successful Wardlaw’s
Perspectives in Nutrition. Vitamins and minerals can often be a challenge for students, and they end up simply memorizing each vi-
tamin and mineral and their characteristics. This functional approach presents vitamins and minerals organized by their function so
that students can make the connections to their effects on the body.

This text addresses the curricular realities of today’s college coursework by organizing and consolidating the content into 5 main
parts and 18 chapters. This organization presents the core content in a thorough yet manageable fashion. To give instructors even
greater flexibility in tailoring reading assignments to course requirements and cross-referencing lectures to the book, each major
section in the chapters is numbered. If, for example, an instructor plans to address only part of a chapter on a certain day, he or she
can direct students to focus on just those sections.

Assessment and Evaluation of Learning

One of our primary goals as nutrition educators is to ensure that students leave our courses with a meaningful understanding of
the nutrition principles and concepts they need to advance their education and improve their diets and health. Determining how
well we have met this goal requires assessment, on both the student and instructor levels. To this end, we have built in assessment
tools that allow both students and instructors to measure their success:

« Student Learning Outcomes at the beginning of each chapter

+ Online test bank questions correlated to individual student learning outcomes
- Knowledge Check questions after each major section

« Study Questions at the end of each chapter

« Critical Thinking questions in the margins

Customize your course materials to your learning outcomes!
Create what you've only imagined.

= - ——— I
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Introducing McGraw-Hill Create™—a new, self-service website - arTRerTTm AT A -
ials—npori Create and print Curiown T Try &

that allows you to.create custom coursie’materlals prllnt and COMIORBIOr [

eBooks—by drawing upon McGraw-Hill's comprehensive, cross- students. N - =3

disciplinary content. Add your own content quickly and easily. e

Tap into other rights-secured third-party sources as well. Then,
arrange the content in a way that makes the most sense for your
course. Even personalize your book with your course name and
information! Choose the best format for your course: color print,
black-and-white print, or eBook. The eBook is now even viewable
on an iPad! And, when you are done, you will receive a free PDF
review copy in just minutes!

. Porsossle yins ks Mg rde

Finally, a way to quickly and easily create the course
materials you've always wanted.

Imagine that!

Visit McGraw-Hill Create—www.mcgrawhillcreate.com—today and begin building your perfect book.
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We offer a hearty and profound thank you to the many individuals who have supported and guided us along the way.
To our loved ones: Without your patience, understanding, assistance, and encouragement, this work would not have

been possible.

To our wonderful students—past, present, and future: The lessons you have taught us over the years have enlightened us
and sustained our desire to provide newer, better opportunities to help you successfully launch your careers and promote

healthful lifelong living.

To our amazing team at McGraw-Hill: Thank you to the entire McGraw-Hill Higher Education Division. Director of Biology Lynn
Breithaupt, Brand Manager, Amy Reed, and Developmental Editor Darlene Schueller—we thank you most of all for your confidence in us!
We deeply appreciate your endless encouragement and patience as you expertly shepherded us along the way. A special thanks to
Vice President, General Manager Martin Lange, Managing Director Michael Hackett and the entire marketing team. Sincere thanks to
Content Project Manager April Southwood for keeping production on track, Colleen Havens, designer, and Copy Editor Debra DeBord for
her meticulous attention to detail. We also thank Photo Editor John Leland, Photo Researcher Mary Reeg, and the many talented illustra-
tors and photographers for their expert assistance. Lastly, we would like to thank the rest of the amazing staff at McGraw-Hill who contrib-
uted to this edition in so many ways: Colin Wheatley, Lynne Meyers, Kari Voss, Jennifer Gehl, Tracy Stocker, and Alexandra Nickerson.

To Your Health!

Carol Byrd-Bredbenner
Gaile Moe

Donna Beshgetoor
Jacqueline Berning
Danita Kelley

Thank You, Reviewers, Contributors, and Symposium Participants

To our conscientious, dedicated expert reviewers and instructors: Thank you for sharing your insightful and constructive comments

with us. We truly appreciate the time you committed to reviewing this book and discussing your thoughts and goals for this course.

We especially appreciate the assistance provided by Angie Tagtow, Cynthia Kupper, Stephanie Atkinson, Maureen Story, Penny
Kris-Etherton, Wahida Karmally, Robert P. Heaney, Judith Rodriguez, Clare Hasler, Kelly Brownell, Margo Wootan, and Judi Adams, those
who shared their expertise in compiling the Expert Perspective from the Field features. Your suggestions and contributions clearly reflect

dedication to excellence in teaching and student learning and were invaluable to this edition.
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Thank You, Digital Contributors

We would also like to extend a very special thank you to the nutrition experts who expanded the boundaries of the printed page to develop
groundbreaking online tools for introductory nutrition students. Your experience and expertise as nutrition educators have helped shape the
content and set the course for teaching and learning nutrition as we move further into the digital world. The content created for McGraw-Hill’s
Connect Nutrition and LearnSmart skillfully integrates the text and technology for a truly innovative learning experience.

Kimberly B. Heidal Anna Page
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