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PREFACE

Nutrition for Foodservice and Culinary Professionals, Seventh Edition, is written for
students in culinary programs, as well as those in hotel, restaurant, and onsite management
programs. Practicing culinary and management professionals will find it useful as well. As
with previous editions, this is meant to be a practical how-to book tailored to the needs of
students and professionals. It is written for those who need to use nutritional principles to
evaluate and modify menus and recipes, as well as to respond knowledgeably to customers’
questions and needs. As in the sixth edition, co-author Lisa Brefere, C.E.C., A.A.C., lends
her firsthand experiences applying nutrition to selecting, cooking, and menuing healthy
foods in restaurants and foodservices. After all, we eat foods not nutrients!

What's New for the Seventh Edition

Many important changes and additions have been made to Nutrition for Foodservice and
Culinary Professionals to make this text even more user-friendly and up-to-date. Among
the most significant changes are the following.

® The seventh edition’s new, larger size allows for additional photos, drawings, menus,
and tables to more effectively convey nutrition concepts and applications.

* Along with every book comes a copy of Culinary Nutrition Manager, an interactive diet
and activity software program. Culinary Nutrition Manager allows students to keep a food
journal, compare his or her nutrient intake to MyPyramid and Dietary Reference Intake
values, and much more. Culinary students will also find Culinary Nutrition Manager to be
particularly handy, as the comprehensive database of foods and ingredients allows them to
create recipes and then view the caloric and nutritional content of each dish.

® Six new “Food Facts” and “Hot Topic” sections discuss timely issues such as trans fats,
the glycemic index, functional foods and superfoods, herbs and botanicals, childhood
obesity, and the impact of the American diet on the environment. The remaining
“Food Facts” and “Hot Topic" sections are comp|ete|y updated.

® Chapter 9, Healthy Menus and Recipes, now includes over a dozen examples of favorite
recipes that have been reworked into healthier, yet just as tasty dishes. These recipes
include not only main dishes but also sauces, dressings, desserts, and many others.

® Chapters 3 through 7, on carbohydrates, lipids, proteins, vitamins, and minerals, have
been updated to include a greater focus on nutrition science. A “Nutrition Science
Focus” feature in each chapter provides more in-depth information on the science and
chemistry of nutrition.




Organization

The seventh edition of Nutrition for Foodservice and Culinary Professionals is organized
into three major parts, beginning with an introduction to nutrition and foods, continuing
on to provide advice on healthy recipes and menus, and finally relating nutrition to human

health and lifespan.

Part |: Fundamentals of Nutrition and Foods (Chapters 1-7) consists of two introductory chapters,
followed by five chapters concerned with specific nutrients, vitamins, and minerals. The
first two chapters introduce basic nutrition concepts and explain how to use the Dietary
Guidelines, MyPyramid, and food labels when planning menus. The next chapters focus
on particular nutrients: carbohydrates, lipids, proteins, vitamins, water, and minerals. In-
depth science information related to nutrients appears in each of these chapters.

Part II: Developing and Marketing Healthy Recipes and Menus (Chapters 8-10) begins with a chap—
ter dedicated to the foundations of balanced cooking, including descriptions of how to use
ingredients, flavoring principles, and cooking techniques to create healthy and delicious
dishes. Chapter 9 introduces healthy menus, how to modify recipes, and hundreds of
examples of healthy menu items for meals and snacks. Chapter 10 is concerned with the
marketing of healthy foods in restaurants, foodservices, and beverage operations, with a
new emphasis on responding to guest requests for options such as vegetarian, low-kcalorie,
low-lactose, and gluten-free options.

Part lll: Nutrition’s Relationship to Health and Life Span (Chapters 11-13) looks at nutrition and

health issues such as the relationship between nutrition and heart disease, cancer, diabetes,
and obesity. Weight loss plans are also discussed in detail. Chapter 13 focuses on nutrition
over the human life span, from pregnancy to the infant, child, adolescent, and older adult.

Learning Tools

Nutrition for Foodservice and Culinary Professionals contains
many special features that enable students to better understand
CHAPTER . .
concepts and extend and test their knowledge. These pedagogi-
cal tools include tables, charts, and illustrations, as well as the
V. . following:
itamins
Chapter Outline Each chapter begins with a brief overview of that
chapter’s content, allowing students to visualize the chapter as a
Characteristics of Vitamins Nummi; SoencBe Focus: WhOlC.
Fat-Soluble Vitamins tamin Be
o Nutition Science Focus: Folate and
Vitamin Byo
Nutrition Science Focus: Vitamin D
Learning Ob]ectlves A bulleted list Of learning ObjCCtiVCS at the oL Tipids (such as lecithin in eggs). This chapter will help you cor
beginning of each Chapter provides students with key points and Atfii;}:‘l:rn“;:‘:lt’uj:‘”'d © Describe lipids and list their functions in foods and in the body
© Describe the relationship between triglycerides and fatty acids
a Sequential organization Of t}le Chapter‘ TRIGLYCERIDE . Delir‘zfsatur:led, monounsaturated, and polyunsaturated fats and list foods in which each
The major form of lipid in one s foun
e Tt + Describe trans faty acids and give examples of foods in which they are found
Key Terms and Concepts Whenever key terms and concepts S A o « dentl the two esentil fty acids, st their functons in the body, and give examples
. . .. . . attached to a glycerol f foods in which th found
are first introduced, their definitions can be found in these side- " recone « Defne chosterl an e, It thei uncions i the body, denty where they re
found in the body, and give examples of foods in which they are found

bars, located right next to the bolded term. Dein ancily
Describe how fats are digested, absorbed, and metabolized

Discuss the relationship between lipids and health conditions such as heart disease and

cancer
State recommendations for dietary intake of fat, saturated fat, trans fat, monounsaturated
fat, polyunsaturated fat, and cholesterol

xvi  Preface



Mini-Summary Designed to help students focus on the important concepts within
each chapter, a mini-summary is given after each section within a chapter.

Nutrition Science Focus: Water-Soluble Vitamins
FOLATE AND VITAMIN B,,

As mentioned, a deficiency of folate during the early weeks of pregnancy can cause neu-
1al tube defects. The neural tube is the tssue in the embryo that develops into the brain
and spinal cord. The neural tube closes within the first month of pregnancy. Neurl tube:

Nutrition Science Focus Found in Chapters 3—7, this feature gives more in-depth
scientific content on macronutrients and micronutrients.

defects are diseases in which the brin and spinal cord form improperly in early pres-
nancy. They affect 1 to £ of every 1000 babies bor each year. Neural tube defects
include anencephay, in which mostof the brain is missing, and spina bifid. In one form
of spina bifida, a piece of the spinal cord protrudes fom the spinal column, causing
paralysis of pars of the lower body.

Folste and vitamin Byy are both
involved with making DNA and new A
cell. Wht i most nteresting about these
viemins s they eschneed exch othr—[Fone] @
to be activated in the body. figure 610 | - TERE TR e
shows how folte is tapped in the cells in
an inactive form. Vitamin By activtes the
folate by removing folate’s methyl group
By receiving the methyl sroup, vitamin Byy
also becomes actvated; and now both
coenzymes are avalable to make DNA
and thereby new cells

FIGURE 6-10
Vitemin Byg activates folate.

Chef’s Tips Chef’s Tips provide an experienced chef’s
advice on all aspects of cooking, including which foods
go together, how to use foods’ natural colors to create an

CHEF’S TIPS
© See Figure 3-15 for information on flavor, uses, and cooking times for many grains.
© Figures 3-16 to 318 showcase many popular grains.
* Figure 319 and 3-20 highlight types of rice.
* Grains work very well as main dishes when mixed with each other or with lentils. For example, cous-
cous and wheat berries are attractive, as is barley with quinoa. To either dish you could add lentils,
vegetables, and seasonings. Keep in mind that each of the grains must be cooked separately with some
bay leaf, onion, and thyme leaf and then strained, cooled, and mixed together with other grains and
beans, depending on its application.

attractive dish, and how to use culinary techniques to
create healthy and delicious dishes.

(Text continues on page 108)

Food Facts These facts present in-depth informa-
tion on relevant food-related topics, such as different
types of oils and margarines, low-carbohydrate foods,
caffeine, sports drinks, and fat substitutes.

FOOD FACTS: OILS AND MARGARINES

There is an ever-widening variety of oils on the olives, a more expensive Wear Il, when it was introduced as a low-

and margarines on the market. They can process than using heat and chemicals.  cost replacement for butter. Margarine

differ markedly in their color, flavor, uses,

and nutrient makeup (Figure 4-16).
When choosing vegetable oils, pick

those high in monounsaturated fats, such

* Olive oil, also called pure olive oil, is
golden and has a mild, classic flavor. It

must contain vegetable oil and water

and/or milk or milk solids. Flavorings, col-
is an ideal, all-purpose product thatis  oring, salt, emulsifiers, preservatives, and
vitamins are usually added. The mixture is

heated and blended, then firmed by
exposure to hydrogen gas at very high

great for sautéing, stir-frying, salad
as olive oil, canola oil, and peanut oil, or dressings, pasta sauces, and

high in polyunsaturated fats, such as corn marinades.

oil, safflower oil, sunflower oil, and soy- @ Light olive oil refers only to color or temperatures (see information about

HOT TOPIC: Hot Topic The Hot Topic sections promote

critical thinking and discussion forums on cur-

Background

Potatoes with built-in insecticide. Rice with
extra vitamin A. Decaf coffee beans fresh
off the tree. What do these foods have in
common? They have all been created
using biotechnology and genetic engineer-
ing. Biotechnology is a collection of
scientific techniques, including genetic
engineering, that are used to create,

improve, or modify plants, animals, and

Some traits are produced from the code
contained in one gene; more complex
traits depend on several genes.
However, not all genes are switched on
in every cell. The genes active in a liver
cell are different from the genes active in
a brain cell because the cells have differ-
ent functions.

The language of DNA is common to
all organisms. Humans share 7000 genes

3. Plant foods with desirable nutritional
characteristics

One of the first GM foods to
appear in the supermarket was the fresh
tomato, called Flav Savr. If picked when
ripe, tomatoes rot quickly, and so they
are usually picked when green. The Flav
Savr tomato was engineered to remain
on the vine longer to ripen to full flavor
before harvest. Once h ted, it did

rent issues related to nutrition, including fad
diets, trans fats, botanicals and herbs, and child-
hood obesity.

Check-Out Quiz At the end of each chapter, a
Check-Out Quiz allows students to check their

comprehension of the chapter’s concepts. Answers

to these quizzes are found in Appendix E.

Nutrients
Carbohydrate
Lipid

CHECK-OUT QuUIZ

1. Match the nutrients with their functions/qualities. The functions/qualities may be
used more than once.

Functions
Provides energy
Promotes growth and maintenance

—= ACTIVITIES AND APPLICATIONS

1. How Many Kcalories Do You Need Each Day?

Use the following two steps to calculate the number of kealories you need

A To determine your basal metabolic needs, multiply your weight in pounds by 10.9 if you

Activities and Applications This section encour-
ages students to extend their grasp of chapter
concepts through analysis, problem-solving, and
evaluation of nutrition-related questions and

are male and by 98 if you are female. (These numbers are based on a BMR factor of
10 keglorie per kiloeram of bodv weicht per hour for men and Q9 for

activities.

omen.)

Glossary All key terms and definitions are listed in the glossary, easily found in the back of the book.

Appendices A very useful reference for readers, the appendices includes a variety of useful information, including a list-
ing of nutritive values of foods commonly consumed in the United States, Dietary Reference Intakes for individuals by
age, growth charts for children from birth to 20 years, and answers to the Check-Out Quizzes.

Learning Tools  xvii



Culinary Nutrition Manager

Culinary Nutrition Manager software now accompanies every book and can be used in a

variety of ways.

1. The most popular use of Culinary Nutrition Manager will be
for students to enter what they eat in a Food Journal and

Mt W s e weetbe | Wacips e | oo soumal | Aty seurnal | wperts | oy |

R e - then use a variety of reports to see how nutritious their diet

8 S v is. The Food Journal is easy to use and the database is com-
et . H a p|ete. There are four reports that students can use to ana|yze
B their diets: Macronutrient Distribution, Intake Spreadsheet,
: Intake Compared to DRI, and MyPyramid. The Intake
oo Spreadsheet shows exact|y how much of each nutrient was

10 b
8w

taken in. The other reports use excellent graphics and per-
e centages to show how the student’s intake compares to the
DRI or MyPyramid, as examp|es.

P P —— HWILEY

2. Students can also use the

Culinary Nutrition Manager

Activity Journal to see how

.a-'-- roie | Wi muniee | bl seurnal | ity doumal | Wapets | |

many kcalories they burn each e — ey .
day. By completing both the [l et —
Food Journal and Activity | ot st i (L e T D e
Journal, students can use the s T T LT g

| 8 TR yres = Ao Il Dabni's e adiond g e (et An P chesand  Fyaw stvm Hotes
" U B O

Energy Balance” report to see  ||2 P || e (o

_—: L wemela] e, Pemd -
if they ate more kcalories than e B o O sl
burned or the opposite. z b bl O I = =51 =

i 5 ot e b —

3. Using the “Recipe Builder” fea- : R e

ture, students can put their own D BRI SO
recipes into the database and E—— e ey

view the nutritional analysis.

Culinary Nutrition Manager also includes these three useful
features.

Culinary \mnt n '\Lmdu-l

1. Check Your Nutri-Sense includes nine quizzes based on
topics in the book.

2. Estimating Portion Sizes includes a variety of interactive activ-

ey oy 3 3 n
KESMnGs por 13, Cleater, 3 SERGM SRR, 1§ T8 GOSY § TLARORY 0 POt
of anargr. Mot s 23

ities that help students visually estimate how much they are

sourimz
Crmuc, corm, e, v, cardh, T, BN inuls, SELRIEL, F0ME
o i,

eating.
3. Nutrients Unwrapped is a summary of important information

Mgt towrn e h

T o o ) S b e o i

et T B, i e Sl it o ek v e i
s charnied e it pecried v e il

on all nutrients, including carbohydrate, lipid, protein, vita-
mins, minerals, and water. It is an excellent review of nutri-

Femctivnc
Dt g b e A st o g win 3
il e p R oy b b i o b oo
et s P Pk ol i A S

ST nreencn e ent functions and sources.
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Supp|ementary Materials

A Study Guide (ISBN 978-0-470-28547-3) for students is available to help reinforce
nutrition concepts and allow students to make nutrition applications.

A Companion Website (www.wiley.com/college/drummond) provides links to both the
Student and Instructor Websites. The Student Website includes Powerpoints and Student
Worksheets for each chapter. Powerpoints and Student Worksheets have been completely
updated and expanded. The Student Website also includes Supplementary Recipes.

From the Instructor Website, instructors can download the Instructor’s Manual and Test
Bank as well as Powerpoint slides and Student Worksheets for each chapter. A selection of
recipes are also available here.

The Instructor’s Manual (ISBN 978-0-470-25728-9) includes class outlines, student
worksheets, visual aids, and test questions and answers. Please contact your Wiley represen-
tative for a copy or go to www.wiley.com/college/drummond.

The Test Bank for this text has been specifically formatted for Respondus, an easy-to-
use software for creating and managing exams that can be printed to paper or published
directly to Blackboard, WebCT, Desire2Learn, eCollege, ANGEL, and other eLearning
systems. Instructors who adopt Nutrition for Foodservice and Culinary Professionals
can download the Test Bank for free. Additional Wiley resources can also be uploaded
into your LMS course at no charge. To view and access these resources and the Test Bank,
visit www.wiley.com/college/drummond, click on the “Instructor Companion Website”
link, then click on “LMS Course Student Resources.”
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Americans are fascinated with food: choosing foods, reading newspaper articles on food,
perusing cookbooks, preparing and cooking foods, checking out new restaurants, and, of
course, eating foods. Why are we so interested in food? Of course, eating is fun, enjoy-
able, and satisfying, especially when we are eating with other people whose company we
like.

Beyond the physical and emotional satisfaction of eating, we often are concerned about
how food choices affect our health. Our choice of diet strongly influences whether we will
get certain diseases, such as heart disease, cancer, and stroke—the three biggest killers in the
United States. Indeed, high costs are associated with poor eating patterns. In 2007, the
Centers for Disease Control and Prevention estimated the annual cost of heart disease and
stroke in the United States at $431 billion, including health-care expenditures and lost pro-
ductivity from death and disability.

A 2005 survey by the International Food Information Council found that at least 89 per-
cent of American adults sampled indicated that they believe diet, exercise, and physical ac-
tivity influence health. These beliefs are reflected in the popularity of books, magazines, and
weight-loss programs offering dietary and health advice. Recent consumption statistics, how-
ever, show that many of us are still choosing diets that are out of sync with dietary guidance.
Many Americans eat too much sodium, saturated fat, and added sugar, and too few fruits,
vegetables, and whole grains. And the prevalence of obesity and diet-related illnesses contin-
ues to rise. Although we may intend to have a healthy diet, other preferences often beguile
us into food choices that may eventually harm our healch.

Eating a healthy diet and exercising is not just a concern for adults but for children
and teenagers as well. Overweight is a serious health concern for children and adoles-
cents. Data from 1976 to 2003-2004 show that the prevalence of overweight is increas-
ing. For children aged 6-11 years, prevalence increased from 6.5 to 18.8 percent; and for
those aged 12-19 years, prevalence increased from 5.0 to 17.4 percent. Overweight chil-
dren and adolescents are at risk for health problems during their youth and as adults. For
example, during their youth, overweight children and adolescents are more likely to have
risk factors associated with cardiovascular disease and type 2 diabetes than are other chil-
dren and adolescents.

Young adults who go to college also face the challenge of not gaining what is called the
“Freshman 15.” As teenagers leave home and become more responsible for themselves
and their eating habits, they often gain weight, although not always 15 pounds. Causes
for freshmen gaining weight (particularly females) include eating unhealthy foods in the
cafeteria, keeping unhealthy foods and snacks in the dorm room, drinking too much al-
cohol, and exercising too infrequently. College can be stressful and lead to poor eating
choices.

This introductory chapter explores why we choose the foods we eat and then explains im-
portant nutrition concepts that build a foundation for the remaining chapters. It will help
you to:

|dentify factors that influence food selection

Define nutrition, kilocalorie, nutrient, and nutrient a’ensity
|dentify the classes of nutrients and their characteristics

Describe four characteristics of a nutritious diet

Define Dietary Reference Intakes and exp|ain their function
Compare the EAR, RDA, Al, and UL

Describe the processes of digestion, absorption, and metabolism
Explain how the digestive system works

Distinguish between whole, processed, and organic foods

Compare how a meat-based or a p|ant-baseo| diet impacts the environment
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FACTORS INFLUENCING
FOOD SELECTION

Why do people choose the foods they do? This is a very complex question. As you can see
from this list, many factors influence what you eat.

* Flavor

¢ Other aspects of food (such as cost, convenience, nutrition)
® Demographics

¢ Culture and religion

* Health

® Social and emotional influences

® Food industry and the media

® Environmental concerns

Now we will look at these factors in depth.

FLAVOR

The most important consideration when choosing something to eat is the taste of the food
(Figure 1-1). You may think that taste and flavor are the same thing, but taste is actually a
component of flavor. Flavor is an attribute of a food that includes its taste, smell, feel in the
mouth, texture, temperature, and even the sounds made when it is chewed. Flavor is a com-
bination of all five senses: taste, smell, touch, sight, and sound.

FLAVOR
An attribute of a food that
includes its appearance,
smell, taste, feel in the
mouth, texture, tempera-
ture, and even the sounds
made when it is chewed.

FIGURE 1-1:

The most important
consideration when
choosing something to
eat is taste.

Courtesy of Digital Image.
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TASTE
Sensations perceived by the

taste buds on the tongue.

TASTE BUDS
Clusters of cells found on
the tongue, cheeks, throat,

and roof of the mouth.
Each taste bud houses
60 to 100 receptor cells.
The body regenerates taste
buds about every three
days. These cells bind food
molecules dissolved in
saliva and alert the brain to

interpret them.

Taste comes from 10,000 taste buds—clusters of cells that resemble the sections of an
orange. Taste buds, found on the tongue, cheeks, throat, and roof of the mouth, house
60 to 100 receptor cells each. The body regenerates taste buds about every three days.

These taste cells bind food molecules dissolved in saliva and alert the brain to interpret
them. Although the tongue is often depicted as having regions that specialize in particular
taste sensations—for example, the tip is said to detect sweetness—researchers know that taste
buds for each sensation (sweet, salty, sour, bitter, and umami) are actually scattered around the
tongue. In fact, a single taste bud can have receptors for all five sensations. We also know that
the back of the tongue is more sensitive to bitter, and that food temperature influences taste.

Taste buds are most numerous in children under age six, and this may explain why young-
sters are such picky eaters. Children generally prefer higher levels of sweetness and saltiness
in their food than adults do. This will change in adolescence, when their taste preferences
become more like those of adults. Children will also develop food preferences that reflect
their culture. For instance, in many Asian cultures, combining sweet and umami is common,
whereas this would not be common in the United States. Cultural food preferences often
adapt when people relocate into another culture.

Umami, the fifth basic taste, differs from the traditional sweet, sour, salty, and bitter tastes by
providing a savory, sometimes meaty, sensation. Umami is a Japanese word and the taste is evident
in many Japanese ingredients and flavorings, such as seaweed, dashi stock, and mushrooms, as well
as other foods. The umami taste receptor is very sensitive to glutamate, which occurs naturally in
foods such as meat, fish, and milk, and it is often added to processed foods in the form of the fla-
vor enhancer monosodium glutamate (MSG). Despite the frequent description of umami as
meaty, many foods, including mushrooms, tomatoes, and Parmesan cheese, have a higher level of
glutamate than an equal amount of beef or pork. This explains why foods that are cooked with
mushrooms or tomatoes seem to have a fuller, rounder taste than when cooked alone.

If you could taste only sweet, salty, sour, bitter, and umami, how could you taste the fla-
vor of cinnamon, chicken, or any other food? This is where smell comes in. Your ability to
identify the flavors of specific foods requires smell.

The ability to detect the strong scent of a fish market, the antiseptic odor of a hospital, the
aroma of a ripe melon, and thousands of other smells is possible thanks to a yellowish patch
of tissue the size of a quarter high up in your nose. This patch is actually a layer of 12 million
specialized cells, each sporting 10 to 20 hairlike growths called cilia that bind with the smell
and send a message to the brain. Our sense of smell may not be as refined as that of dogs,
which have billions of olfactory cells, but we can distinguish among about 10,000 scents.

Of course, if you have a bad cold and mucus clogs up your nose, you lose some sense of
smell and taste. With a cold, you can still taste salty and sweet, but you will have a hard time
distinguishing the difference between flavors, such as beef from lamb.

You can smell foods in two ways. If you smell coffee brewing while you are getting
dressed, you smell it directly through your nose. But if you are drinking coffee, the smell of
the coffee goes to the back of your mouth and then up into your nose. To some extent, what
you smell (or taste) is determined by your genetics and also your age.

All foods have texture, a natural texture granted by Mother Nature. It may be coarse or
fine, rough or smooth, tender or tough. Whichever the texture, it influences whether you
like the food. The natural texture of a food may not be the most desirable texture for a fin-
ished dish, and so a cook may create different texture. For example, a fresh apple may be too
crunchy to serve at dinner, and so it is baked or sautéed for a softer texture. Or a cream soup
may be too thin, and so a thickening agent is used to increase the viscosity of the soup or,
simply stated, make it harder to pour.

Food appearance or presentation strongly influences which foods you choose to eat. Eye
appeal is the purpose of food presentation, whether the food is hot or cold. It is especially
important for cold foods because they lack the come-on of an appetizing aroma. Just the
sight of something delicious to eat can start your digestive juices flowing.
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OTHER ASPECTS OF FOOD

Food cost is a major consideration. For example, breakfast cereals were inexpensive for many
years. Then their prices jumped, and it secemed that most boxes of cereal cost over $3.00.
Some consumers switched from cereal to bacon and eggs because the bacon and eggs became
less expensive. Cost is a factor in many purchasing decisions at the supermarket, whether one
is buying dry beans at $0.69 per pound or fresh salmon at $13.99 per pound.

Convenience is more of a concern now than at any time in the past because of the lack of
time to prepare meals. Just think about the variety of foods you can purchase today that are
already cooked and can simply be microwaved. Even if you desire fresh fruits and vegetables,
supermarkets offer them already cut up and ready to eat. Of course, convenience foods are
more expensive than their raw counterparts, and not every budget can afford them. Take-out
meals are also more expensive, but common in certain households.

Everyone’s food choices are affected by availability and familiaricy. Whether it is a
wide choice of foods at an upscale supermarket or a choice of only two restaurants
within walking distance of where you work, you can eat only what is available. The
availability of foods is very much influenced by the way food is produced and distrib-
uted. For example, the increasing number of soft drink vending machines, particularly
in schools and workplaces, has contributed to increasing soft drink consumption year-
round. Fresh fruits and vegetables are perfect examples of foods that are most available
(and at their lowest prices) when in season. Of course, you are more likely to eat fruits
and vegetables, or any food for that matter, with which you are familiar and which you
have eaten before.

The nutritional content of a food can be an important factor in deciding what to eat. You
probably have watched people reading nutritional labels on a food package, or perhaps you
have read nutritional labels yourself. Current estimates show that about 75 percent of
Americans use nutrition information labels. Older people tend to read labels more often than
younger people do.

DEMOGRAPHICS

Demographic factors that influence food choices include age, gender, educational level, in-
come, and cultural background (discussed next). Women and older adults tend to consider
nutrition more often than do men or young adults when choosing what to eat. Older adults
are probably more nutrition-minded because they have more health problems, such as heart
disease and high blood pressure, and are more likely to have to change their diet for health
reasons. Older adults also have more concerns with poor dental health, swallowing problems,
and digestive problems. People with higher incomes and educational levels tend to think
about nutrition more often when choosing what to eat.

CULTURE AND RELIGION

Culture can be defined as the behaviors and beliefs of a certain social, ethnic, or age group.
A culture strongly influences the eating habits of its members. Each culture has norms about
which foods are edible, which foods have high or low status, how often foods are consumed,
what foods are eaten together, when foods are eaten, and what foods are served at special
events and celebrations (such as weddings).

In short, your culture influences your attitudes toward and beliefs about food. For exam-
ple, some French people eat horsemeat, but Americans do not consider horsemear acceptable
to eat. Likewise, many common American practices seem strange or illogical to persons from

CULTURE
The behaviors and beliefs
of a certain social, ethnic,

or age group.

Factors Influencing Food Selection

5



other cultures. For example, what could be more unusual than boiling water to make tea and
adding ice to make it cold again, sugar to sweeten it, and then lemon to make it tar? When
immigrants come to live in the United States, their eating habits gradually change, but they
are among the last habits to adapt to the new culture.

For many people, religion affects their day-to-day food choices. For example, many Jewish
people abide by the Jewish dietary laws, called the Kashrut. They do not eat pork, nor do
they eat meat and dairy products together. Muslims also have their own dietary laws. Like
Jews, they will not eat pork. Their religion also prohibits drinking alcoholic beverages. For
other people, religion influences what they eat mostly during religious holidays and celebra-
tions. Religious holidays such as Passover are observed with appropriate foods. Figure 1-2
explains the food practices of different religions.

HEALTH

Have you ever dieted to lose weight? Most Americans are trying to lose weight or keep from

gaining it. You probably know that obesity and overweight can increase your risk of cancer,

heart disease, diabetes, and other health problems. What you eat influences your health.
p Y b

Religion
Judaism

Roman Catholicism

Eastern Orthodox Christianity

Protestantism

Dietary Practices

Kashrut: Jewish dietary law of keeping kosher.

1. Meat and poultry. Permitted: Meat of animals with a split hoof that chew their cud
(includes cattle, sheep, goats, deer); a specific list of birds (includes chicken, turkey, goose,
pheasant, duck). Not permitted: Pig and pork products, mammals that don't have split hooves
and chew their cud (such as rabbit), birds not speciﬁecl (such as ostrich). All animals require
ritual slaughtering. All meat and poultry foods must be free of blood, which is done by soak-
ing and sa|ting the food or by broi|ing it. Forequarter cuts of mammals are also not eaten.

9. Fish. Permitted: Fish with fins and scales. Not permitted: Shellfish (scallops, oysters, clams),
crustaceans (crab, shrimp, lobster), fishlike mammals (dolphin, whale), frog, shark, eel. Do
not cook fish with meat or poultry.

3. Meat and dairy are not eaten or prepared together. Meals are dairy or meat, not both. It is also
necessary to have two sets of cooking equipment, dishes, and silverware for dairy and meat.

4. All fruits, vegetables, grains, and eggs can be served with dairy or meat meals.

5. A processed food is considered kosher only if the package has a rabbinical authority’s

name or insignia.

1. Abstain from eating meat on Fridays during Lent (the 40 days before Easter).

2. Fast (one meal is allowed) and abstain from meat on Ash Wednesday (beginning of Lent)
and Good Friday (the Friday before Easter).

Numerous feast days and fast clays. On fast clays, no fish, meat, or other animal products
(including dairy products) are allowed. They also abstain from wine and oil, except for cer-
tain feast days that may fall during a fasting period. Shellfish are allowed. Wednesdays and
Fridays are also fast days throughout the year.

1. Food on religious holidays is largely determined by a family’s cultural background and
preferences.

2. Fasting is uncommon.

(continued)
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Mormonism

Seventh-Day Adventist Church

[slam
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-

. Prohibit tea, coffee, and alcohol. Some Mormons abstain from anything containing

caffeine.

. Eat only small amounts of meat and base diet on grains.

. Some Mormons fast once a month.

Many members are lacto-ovo vegetarians (eat dairy products and eggs but no meat or poultry).

. Avoid pork and shellfish.

. Prohibit coffee, tea, and alcohol.

. Drink water before and after meals, not during.

. Avoid highly seasoned foods and eating between meals.

All foods are permitted (halal) except for swine (pigs), four-legged animals that catch prey
with the mouth, birds of prey that grab prey with their claws, animals (except fish and
seafood) that have not been s|aughtered according to ritua|, and alcoholic beverages. Use
of coffee and tea is discouraged.

. Celebrate many feast and fast days. On fast days, they do not eat or drink from sunup to

sundown‘

Hinduism 1. Encourages eating in moderation.

2. Meat is allowed, but the cow is sacred and is not eaten. Also avoided are pork and

certain fish. Many Hindus are vegetarian.

. Water is taken with meals.

. Some Hindus abstain from alcohol.

o U A w

. Hindus have a number of feast and fast days.

Buddhism

-

in taking life, and so they are lacto-ovo vegetarians (eat dairy products and eggs but no

meat or pou|try).
2. Celebrate feast and fast days.

. Many Hindus avoid garlic, onions, mushrooms, and red foods such as tomatoes.

Dietary laws vary depending on the country and the sect. Many Buddhists do not believe

Even if you are healthy, you may base food choices on a desire to prevent health problems
and/or improve your appearance.

A knowledge of nutrition and a positive attitude toward nutrition may translate into
nutritious eating practices. Just knowing that eating lots of fruits and vegetables may prevent
heart disease does not mean that someone will automatically start eating more of those foods.
For some people, knowledge is enough to stimulate new eating behaviors, but for most peo-
ple, knowledge is not enough and change is difficult. Many circumstances and beliefs pre-
vent change, such as a lack of time or money to eat right. But some people manage to change
their eating habits, especially if they feel that the advantages (such as losing weight or pre-
venting cancer) outweigh the disadvantages.

SOCIAL AND EMOTIONAL INFLUENCES

People have historically eaten meals together, making meals important social occasions. Our
food choices are influenced by the social situations we find ourselves in, whether in the comfort
of our own home or eating out in a restaurant. For example, social influences are involved when
several members of a group of college friends are vegetarian. Peer pressure no doubt influences
many food choices among children and young adults. Even as adults, we tend to eat the same
foods that our friends and neighbors eat. This is due to cultural influences as well.

Factors Influencing Food Selection
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Food is often used to convey social status. For example, in a trendy, upscale New York
City restaurant, you will find prime cuts of beef and high-priced wine.

Emotions are closely tied to some of our food selections. As a child, you may have been
given something sweet to eat, such as cake or candy, whenever you were unhappy or upset.
As an adult, you may gravitate to those kinds of foods, called comfort foods, when under
stress. Carbohydrates, such as in cake or candy, tend have calming effects. Eating in response
to emotions can lead to overeating and overweight.

FOOD INDUSTRY AND THE MEDIA

The food industry very much influences what you choose to eat. After all, the food compa-
nies decide what foods to produce and where to sell them. They also use advertising, prod-
uct labeling and displays, information provided by their consumer services departments, and
websites to sell their products.

On a daily basis, the media (television, newspapers, magazines, radio, and the like) por-
tray food in many ways: paid advertisements, articles on food in magazines and newspapers,
and foods eaten on television shows. Much research has been done on the impact of televi-
sion food commercials on children. Quite often the commercials succeed in getting children
to eat foods such as cookies, candies, and fast food. Television commercials probably are con-
tributing to higher calorie and fat intakes.

The media also report frequently on new studies related to food, nutrition, and health
topics. It is hard to avoid hearing sound bites such as “more fruits and vegetables lower blood
pressure.” Media reports can certainly influence which foods people eat.

ENVIRONMENTAL CONCERNS

Some people have environmental concerns, such as the use of chemical pesticides, and so
they often, or always, choose organically grown foods (which are grown without such
chemicals—see Food Facts on page 26 for more information). Many vegetarians won't eat
meat or chicken because livestock and poultry require so much land, energy, water, and plant
food, which they consider wasteful. See Hot Topic on page 28 for more information on some
of the environmental concerns of commercial food production.

Now that you have a better understanding of why we eat the foods we do, we can look at
some basic nutrition concepts and terms.

Figure 1-3 summarizes factors that influence what we eat.

Flavor
Taste
Smell
Appearance
Texture

Other Aspects of Food
Cost
Convenience

/A\vai|abi|ity

(cont/nueo’ )
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Familiarity

Nutrition
Demographics

Age

Gender

Educational level

Income

Culture and Religion

Traditional foods and food habits

Attitudes and beliefs

Spedial events and celebrations

Religious foods and food practices
Health

Health status and desire to improve health

Desire to improve appearance

Nutrition knowledge and attitudes
Social and Emotional Influences

Social status

Peer pressure

Emotional status

Food associations
Food Industry and the Media

Food industry

Food advertising

Food portrayal in media

Reporting of nutrition/health studies
Environmental Concerns

Use of synthetic fertilizers and pesticides

Wastefulness of fattening up livestock/poultry

BASIC NUTRITION CONCEPTS
NUTRITION

Nutrition is a science. Compared with some other sciences, such as chemistry, that have
been studied for thousands of years, nutrition is a young science. Many nutritional facts re-
volve around nutrients, such as carbohydrates. Nutrients are the nourishing substances in
food that provide energy and promote the growth and maintenance of the body. In addition,
nutrients aid in regulating body processes such as heart rate and digestion and in supporting
the body’s optimum health.

Nutrition researchers look at how nutrients and other substances in food relate to health
and disease. Almost daily we are bombarded with news reports that something in the food
we eat, such as fat, is not good for us—that it may indeed cause or complicate conditions

NUTRITION
A science that studies nutri-
ents and other substances
in foods and in the body
and the way those nutrients
relate to health and disease.
Nutrition also explores why
you choose particular foods
and the type of diet you
eat.

NUTRIENTS
The nourishing substances
in food that provide energy
and promote the growth
and maintenance of your

body.
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DIET

The food and beverages
you normally eat and drink.

KILOCALORIE
A measure of the energy
in food, specifica”y the

energy-yielding nutrients.

BASAL METABOLISM
The minimum energy
needed by the body for
vital functions when at rest

dnd awake.

THERMIC EFFECT
OF FOOD

The energy needed to
digest and absorb food.

such as heart disease and certain cancers. Researchers look closely at the relationships
between nutrients and disease, as well as the processes by which you choose what to eat and
the balance of foods and nutrients in your diet.

In summary, nutrition is a science that studies nutrients and other substances in foods,
and how they affect the body, especially in terms of health and disease. Nutrition also
explores why you choose the foods you do and the type of diet you eat. Diet is a word that
has several meanings. Anyone who has tried to lose weight has no doubt been on a diet. In
this sense, diet means weight-reducing diet and is often thought of in a negative way. But a
more general definition of diet is the foods and beverages you normally eat and drink.

KILOCALORIES

Food energy, as well as the energy needs of the body, is measured in units of energy called
kilocalories. The number of kilocalories in a particular food can be determined by burn-
ing a weighed portion of that food and measuring the amount of heat (or kilocalories) it
produces. A kilocalorie raises the temperature of 1 kilogram of water 1 degree Celsius. Just
as 1 kilogram contains 1000 grams, 1 kilocalorie contains 1000 calories.

When you read in a magazine that a cheeseburger has 350 calories, understand that it is
actually 350 kilocalories. The American public has been told for years that an apple has
80 calories, a glass of regular milk has 150 calories, and so on, when the correct term is not
calories but kilocalories. This has been done in part to make the numbers easier to read and
to ease calculations. Imagine adding up your calories for the day, and having most numbers
be 6 digits long, such as 350,000 calories for a cheeseburger. This book uses the term kilocalorie
and its abbreviations, kealorie and kcal, throughout each chapter.

The number of kcalories you need is based on three factors: your energy needs when your
body is at rest and awake (referred to as basal metabolism), your level of physical activity, and
the energy you need to digest and absorb food (referred to as the thermic effect of food ). Basal
metabolic needs include energy needed for vital bodily functions when the body is at rest but
awake. For example, your heart is pumping blood to all parts of your body, your cells are mak-
ing proteins, and so on. Your basal metabolic rate (BMR) depends on the following factors:

1. Gender. Men have a higher BMR than women do because men have a higher pro-
portion of muscle tissue (musc|e requires more energy for metabolism than fat does).

2. Age. As peop|e age, they genera”y gain fat tissue and lose muscle tissue. BMR de-
clines about 2 percent per decade after age 30.

3. Growth. Children, pregnant women, and lactating women have higher BMRs.

4. Height. Tall people have more body surface than shorter people do and lose body
heat faster. Their BMR is therefore higher.

5. Temperature. BMR increases in both hot and cold environments, to keep the tem-
perature inside the body constant.

6. Fever and stress. Both of these increase BMR. Fever raises BMR by 7 percent for
each 1 degree Fahrenheit above normal. The body reacts to stress by secreting hor-
mones that speed up metabolism so that the body can respond quickly and efficiently.

7. Exercise. Exercise increases BMR for several hours afterward.

8. Smoking and caffeine. Both cause increased energy expenditure.

9. Sleep. Your BMR is at its lowest when you are sleeping.

The basal metabolic rate also decreases when you diet or eat fewer kcalories than normal.
The BMR accounts for the largest percentage of energy expended—about two-thirds for in-
dividuals who are not very active.
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Moderate Physical Activity Kcals/Hour for a 154-pound Person
Hiking 367
Light gardening/yard work 331
Dancing 331
Golf (walking and carrying clubs) 331
Bicycling (less than 10 mph) 904
Walking (35 mph) 979
Weight lifting (general light workout) 990
Stretching 184
Vigorous Physical Activity Kcals/Hour for a 154-pound Person
Running/jogging (5 mph) 588
Bicycling (over 10 mph) 588
Swimming (slow freestyle laps) 514
Aerobics 478
Walking (4.5 mph) 464

Heavy yard work (chopping wood)
Weight lifting (vigorous effort)
Basketball (vigorous)

A NI N

1
1
1

Source: 2005 Report of the Dietary Guidelines Advisory Committee.

Your level of physical activity strongly influences how many kcalories you need. Figure 1-4
shows the kcalories burned per hour for a variety of activities. The number of kcalories
burned depends on the type of activity, how long and how hard it is performed, and the in-
dividual’s size. The larger your body is, the more energy you use in physical activity. Aerobic
activities such as walking, jogging, cycling, and swimming are excellent ways to burn calo-
ries if they are brisk enough to raise heart and breathing rates. Physical activity accounts for
25 to 40 percent of total energy needs.

The thermic effect of food is the smallest contributor to your energy needs: from 5 to
10 percent of the total. In other words, for every 100 kcalories you eat, 5 to 10 are used for
digestion, absorption, and metabolism of nutrients, our next topic.

NUTRIENTS

As stated, nutrients provide energy or kcalories, promote the growth and maintenance of the
body, and/or regulate body processes. There are about 50 nutrients that can be arranged into
six classes, as follows:

Carbohydrates

Fats (the proper name is lipids)
Protein

Vitamins

Minerals

Water

O Uk WM

Each nutrient class performs different functions in the body, as shown in Figure 1-5.
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ENERGY-YIELDING
NUTRIENTS
Nutrients that can be
burned as fuel to provide
energy for the body, in-
cluding carbohydrates, fats,
and proteins.

MICRONUTRIENTS

Nutrients needed by the
body in small amounts,

including vitamins and

minerals.

MACRONUTRIENTS
Nutrients needed by the
body in large amounts,
including carbohydrates,
|ipids, and proteins.

ORGANIC
In chemistry, any com-
pound that contains
carbon.

INORGANIC
In chemistry, any
compound that does not

contain carbon.

CARBOHYDRATES
A large class of nutrients,
including sugars, starch, and
fibers, that function as the
body’s primary source of

energy.

LIPIDS
A group of Fatty sub-
stances, including triglyc-
erides and cholesterol, that
are soluble in fat, not water,
and that provide a rich
source of energy and
structure to cells.

Promote Growth Regulate Body

Nutrients Provide Energy and Maintenance Processes
Cdrbohyd rates X

Lipids X X X
Protein X X X
Vitamins X X
Minerals X X
Water X X

Foods rarely contain just one nutrient. Most foods provide a mix of nutrients. For example,
bread often is thought of as providing primarily carbohydrates, but it is also an important
source of certain vitamins and minerals. Food contains more than just nutrients. Depending
on the food, it may contain colorings, flavorings, caffeine, phytochemicals (minute substances
in plants that are biologically active in the body and may protect health), and other substances.

Carbohydrates, lipids, and protein are called energy-yielding nutrients because they can
be burned as fuel to provide energy for the body. They provide kealories as follows:

Carbohydrates: 4 kcalories per gram
Lipids: 9 kcalories per gram
Protein: 4 kcalories per gram

(A gram is a unit of weight in the metric system; there are about 28 grams in 1 ounce.)
Vitamins, minerals, and water do not provide energy or calories. Alcohol, although not con-
sidered a nutrient because it does not promote growth or maintenance of the body, does yield
energy: Seven kcalories per gram.

The body needs vitamins and minerals in small amounts, and so these nutrients are called
micronutrients (micro means small). In contrast, the body needs large amounts of carbohy-
drates, lipids, and protein, and so they are called macronutrients (macro means large).

Another way to group the classes of nutrients is to look at them from a chemical point of
view. In chemistry, any compound that contains carbon is called organic. If a compound
does not contain carbon, it is called Zrnorganic. Carbohydrates, lipids, proteins, and vitamins
are all organic. Minerals and water are inorganic.

Carbohydrates are a large class of nutrients, including sugars, starches, and fibers, that
function as the body’s primary source of energy. Sugar is most familiar in its refined forms,
such as table sugar and high-fructose corn syrup, which are used in soft drinks, cookies,
cakes, pies, candies, jams, jellies, and other sweetened foods. Sugar is also present naturally
in fruits and milk (even though milk does not taste sweet). Starch is found in breads, break-
fast cereals, pastas, potatoes, and beans. Both sugar and starch are important sources of
energy for the body.

Fiber can’t be broken down or digested in the body, and so it is excreted. It therefore does not
provide energy for the body. Fiber does a number of good things in the body, such as improve
the health of the digestive tract. Good sources of fiber include legumes (dried beans and peas),
fruits, vegetables, whole-grain foods such as whole-wheat bread and cereal, nuts, and seeds.

Lipids are a group of fatty substances, including triglycerides and cholesterol, that are sol-
uble in fat, not water, and that provide a rich source of energy and structure to cells. The
most familiar lipids are fats and oils, which are found in butter, margarine, vegetable oils,
mayonnaise, and salad dressings. Lipids are also found in the fatty streaks in meat, the fat
under the skin of poultry, the fat in milk and cheese (except fat-free milk and products made
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with it), baked goods such as cakes, fried foods, nuts, and many processed foods, such as
canned soups and frozen dinners. Most breads, cereals, pasta, fruits, and vegetables have
little or no fat. Triglycerides are the major form of lipids. They provide energy for the body
as well as a way to store energy as fat.

Most of the kcalories we eat come from carbohydrates or fats. Only about 15 percent of to-
tal kealories come from protein. This doesn’t mean that protein is less important. On the con-
trary, protein is the main structural component of all the body’s cells. It is made of units called
amino acids, which are unique in that they contain nitrogen. Besides its role as an important
part of cells, protein regulates body processes and can be burned to provide energy (although the
body prefers to burn carbohydrates and lipids so protein can be used to build new cells). Protein
is present in significant amounts in foods from animal sources, such as beef, pork, chicken, fish,
eggs, milk, and cheese. Protein appears in plant foods, such as grains, beans, and vegetables, in
smaller quantities. Fruits contain only very small amounts of protein.

There are 13 different vitamins in food. Vitamins are noncaloric, organic nutrients found in
a wide variety of foods. They are essential in small quantities to regulate body processes, main-
tain the body, and allow growth and reproduction. Instead of being burned to provide energy
for the body, vitamins work as helpers. They assist in the processes of the body that keep you
healthy. For example, vitamin A is needed by the eyes for vision in dim light. Vitamins are found
in fruits, vegetables, grains, meat, dairy products, and other foods. Unlike other nutrients, many
vitamins are susceptible to being destroyed by heat, light, and other agents.

Minerals are also required by the body in small amounts and do not provide energy. Like
vitamins, they work as helpers in the body and are found in a variety of foods. Some miner-
als, such as calcium and phosphorus, become part of the body’s structure by building bones
and teeth. Unlike vitamins, minerals are indestructible and inorganic.

Although deficiencies of energy or nutrients can be sustained for months or even years, a
person can survive only a few days without water. Experts rank water second only to oxygen
as essential to life. Water plays a vital role in all bodily processes and makes up just over half
the body’s weight. It supplies the medium in which various chemical changes of the body
occur and aids digestion and absorption, circulation, and lubrication of body joints. For ex-
ample, as a major component of blood, water helps deliver nutrients to body cells and re-
moves waste to the kidneys for excretion.

It’s been said many times, “You are what you eat.” This is certainly true; the nutrients you
eat can be found in your body. As mentioned, water is the most plentiful nutrient in the body,
accounting for about 60 percent of your weight. Protein accounts for about 15 percent of your
weight, fat for 20 to 25 percent, and carbohydrates for only 0.5 percent. The remainder of
your weight includes minerals, such as calcium in bones, and traces of vitamins (Figure 1-6).

Most, but not all, nutrients are considered essential nutrients. Essential nutrients either
cannot be made in the body or cannot be made in the quantities needed by the body; there-
fore, we must obtain them from food. Carbohydrates (in the form of glucose), vitamins,
minerals, water, some lipids, and some parts of protein are considered essential.

NUTRIENT DENSITY

All foods were not created equal in terms of the kcalories and nutrients they provide. Some
foods, such as milk, contribute much calcium to your diet, especially when you compare them
with other beverages, such as soft drinks. The typical can of cola (12 fluid ounces) contributes
large amounts of sugar (40 grams, or about 10 teaspoons), no vitamins, and virtually no min-
erals. When you compare calories, you will find that skim milk (at 86 kealories per cup along
with many vitamins and minerals) packs fewer calories than does cola (at 97 kcalories per
cup). Therefore, we can say that milk is more “nutrient-dense” than cola, meaning that milk
contains more nutrients per kcalorie than colas do.

PROTEIN
Major structural component
of the body’s cells that is
made of nitrogen-containing
amino acids assembled in
chains, particularly rich in
animal foods.

VITAMINS
Noncaloric, organic nutri-
ents found in a wide variety
of foods that are essential
in small quantities to regu-
late body processes, main-
tain the body, and allow

growth and reproduction.

MINERALS
Noncaloric, inorganic
chemical substances found
in a wide variety of foods;
needed to regu|ate body
processes, maintain the
body, and allow growth
and reproduction.

ESSENTIAL
NUTRIENTS
Nutrients that either cannot
be made in the body or
cannot be made in the
quantities needed by the
body; therefore, we must
obtain them from food.
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FIGURE 1-6:
Body Composition.

NUTRIENT DENSITY
A measure of the nutrients
provided in a food per
kealorie of that food.

EMPTY-KCALORIE
FOODS
Food:s that provide few
nutrients for the number of
kealories they contain.

FIGURE 1-7:
Nutrition density
comparison.”

2% Vitamins
and minerals

Fat 20-25% Protein 15%

The nutrient density of a food depends on the amount of nutrients it contains and the
comparison of that to its caloric content. In other words, nutrient density is a measure of the
nutrients provided per kcalorie of a food. As Figure 1-7 shows, broccoli offers many nutri-
ents for its few calories. Broccoli is considered to have a high nutrient density because it is
high in nutrients relative to its caloric value. Vegetables and fruits are examples of nutrient-
dense foods. In comparison, a cupcake contains many more kealories and few nutrients. By
now, you no doubt recognize that some foods, such as candy bars, have a low nutrient den-
sity, meaning that they are low in nutrients and high in kcalories. These foods are called
empty-kcalorie foods because the kcalories they provide are “empty” (that is, they deliver few
nutrients). The next section will tell you more about what a nutritious diet is.

[ I I
Protein ? [ Broccoli 1/2
cup cooked
@ Chocolate
Fiber cupcake with
frosting
Vitamin
A
Vitamin
Vitamin
K

0 10 20 30 40 50 60 70 80 90 100
*Percent of Dietary Reference Intakes for Selected Nutrients.
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MINI-SUMMARY

1.

Nutrition is a science that studies nutrients and other substances in foods, and how they affect
the body, especially in terms of health and disease. Nutrition also explores why you choose the
foods you do and the type of diet you eat.

The number of kealories (a measure of the energy in food) you need is based on three factors:
your energy needs when your body s at rest and awake (basal metabolism), your level of phys-
ical activity, and the energy you need to digest and absorb food (thermic effect of Food).
Nutrients are the nourishing substances in food, providing energy and promoting the growth and
maintenance of the body. In addition, nutrients regulate the many body processes and support
the body's optimum health and growth

The six classes of nutrients are carbohydrates, fats (properly called lipids), protein, vitamins, min-
erals, and water. Carbohydrates, fats, and proteins, are macronutrients, while vitamins and miner-
als are micronutrients. Their characteristics are summarized in Figure 1-8.

Nutrient density is a measure of the nutrients provided per kealorie of a food.

Carbohydrates — A large class of nutrients
including sugar, starches, and fibers that
are the body's primary

source of energy.

Lipids (fats) — A group of fatty substances
including triglycerides and cholesterol
that are not soluble in water and that
provide a rich source of energy and
structure to the body's cells.

Proteins — Major structural part of body's
cells composed of nitrogen-containing
amino acids, particularly rich in animal

foods.

Vitamins - 13 noncaloric nutrients Minerals — Noncaloric, inorganic
found in a wide variety of foods chemical substances found in a
(especially fruits and vegetables) wide variety of foods

Both vitamins and minerals are essential in small amounts
to maintain the body, regulate body processes, and for
growth and reproduction.

Water - Inorganic nutrient that
plays a vital role in all bodily
processes and makes up just over
half of the body's weight.

FIGURE 1-8:
Six classes of nutrients.
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ADEQUATE DIET
A diet that provides
enough kcalories, essential
nutrients, and fiber to keep
a person healthy.

MODERATE DIET
A diet that avoids excessive
amounts of kealories or any

particular food or nutrient.

BALANCED DIET
A diet in which foods are
chosen to provicle kealo-

ries, essential nutrients,
and fiber in the right
proportions.

VARIED DIET
A diet in which you eat a
wide selection of foods to

get necessary nutrients.

DIETARY REFERENCE
INTAKE (DRls)
Nutrient standards that
include four lists of values
for dietary nutrient intakes

of healthy Americans and
Canadians.

CHARACTERISTICS OF
A NUTRITIOUS DIET

A nutritious diet has four characteristics. It is:

1. Adequate
2. Balanced
3. Moderate
4. Varied

Your diet must provide enough nutrients, but not too many. This is where adequate and
moderate diets fit in. An adequate diet provides enough kcalories, essential nutrients, and
fiber to keep you healthy, whereas a moderate diet avoids taking in excessive amounts of
kcalories or eating more of one food or food group than is recommended. In the case of
kealories, for example, consuming too many leads to obesity. The concept of moderation
allows you to choose appropriate portion sizes of any food as well as to indulge occasion-
ally in high-kcalorie, high-fat foods such as french fries and premium ice cream.

Although it may sound simple to eat enough, but not too much, of the necessary nutrients,
surveys show that most adult Americans find this hard to do. One of the best ways to over-
come this problem is to select nutrient-dense foods. As stated earlier, nutrient-dense foods
contain many nutrients for the kcalories they provide.

Next, you need a balanced diet. Eating a balanced diet means eating more servings of
nutrient-dense foods such as whole grains, fruits, and vegetables and fewer servings of foods such
as cakes, cookies, and chips, which supply few nutrients. For example, if you drink a lot of soft
drinks, you will be getting too much sugar and possibly not enough calcium, a mineral found in
milk. This is a particular concern for children, whose bones are growing and who are more likely
than ever before to be obese. The typical American diet is unbalanced. We eat more fried foods
and fatty meats than we need, and we drink too much soda. At the same time we eat too few
fruits, vegetables, and whole grains. A balanced diet is also likely to be adequate and moderate.

Last, you need a varied diet—in other words, you need to eat a wide selection of foods
to get the necessary nutrients. If you imagine everything you eat for one week piled in a gro-
cery cart, how much variety is in that cart from week to week? Do you eat the same bread,
the same brand of cereal, the same types of fresh fruit, and so on, every week? Do you con-
stantly eat favorite foods? Do you try new foods? A varied diet is important because it makes
it more likely that you will get the essential nutrients in the right amounts. Our next topic,
the Dietary Reference Intakes, gets specific about the amounts we need of most nutrients.

MINI-SUMMARY

A nutritious diet is adequate, moderate, balanced, varied, and packed with nutrient-dense foods.

NUTRIENT RECOMMENDATIONS:
DIETARY REFERENCE INTAKES

The Dietary Reference Intakes (DRIs) expand and replace what you may have known as
the Recommended Dietary Allowances (RDAs) in the United States and the Recommended
Nutrient Intakes in Canada. The DRIs are developed by a committee of scientists within the
National Academy of Scientists.
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DRIs are a set of values that serve as standards for nutrient intakes for healthy persons in
the United States and Canada. The DRIs are greatly expanded from the original RDAs and
include the original RDAs as well as three new values. These values are:

1. Estimated Average Requirement (EAR). The dietary intake value that is estimated
to meet the requirement of half the healthy individuals in a group. At this level of
intake, the remaining 50 percent would not have its needs met. An EAR is set only
when there is conclusive scientific research. The EAR is used to assess the nutri-
tional adequacy of intakes of groups or populations and in nutrition research.

2. Recommended Dietary Allowance (RDA). The dietary intake value that is suffi-
cient to meet the nutrient requirements of 97 to 98 percent of all healthy individu-
als in a group. The RDA is based on the Estimated Average Requirement (EAR),
but is set higher so that the needs of most healthy people will be met. The RDAs
may be used as nutrient goals for individuals. If there is not enough scientific evi-
dence to justify setting an EAR, an RDA can’t be established, so an Adequate
Intake (discussed next) is given.

3. Adequate Intake (Al). The dietary intake value that is used when an RDA can-
not be based on an EAR. An Al is given when there is insufficient scientific re-
search to support an RDA. It is based on observed intakes of a nutrient by a group
of healthy persons. For example, there is no EAR or RDA for calcium, only an Al
Like the RDA, the Al may be used as a goal for individual intake or to assess indi-
vidual intake. Unlike the RDA, the Al is more tentative in part because it is based
more on scientific judgment, rather than scientific evidence.

4. Tolerable Upper Intake Level (UL). The maximum intake level above which the
risk of toxicity increases. Intakes below the UL are unlikely to pose a risk of adverse
health effects in healthy people. For most nutrients, this figure refers to total intakes
from food, fortified food, and nutrient supplements. UL cannot be established for
some nutrients, due to inadequate research.

The DRIs vary depending on age and gender, and there are DRIs for pregnant and lactat-
ing women. The DRIs are meant to help healthy people maintain health and prevent disease.
They are not designed for seriously ill people, whose nutrient needs may be much different.

The 2002 Dietary Reference Intake report established an Estimated Energy Requirement
(EER) for healthy individuals. EER is the average energy intake (measured in kealories) that
is needed to maintain energy balance in a healthy adult so that he or she does not gain or lose
weight. Your actual EER depends on your age, gender, weight, height, and level of physical
activity. There is no RDA or UL for kealories because these concepts do not apply to energy
and would lead to weight gain.

The 2002 Dietary Reference Intake report also established Acceptable Macronutrient
Distribution Ranges (AMDR) for carbohydrate, fat, and protein (Figure 1-9). AMDR is
defined as the percent of total kilocalories coming from carbohydrate, fat, or protein that
is associated with a reduced risk of chronic disease while providing adequate intake and

AMDR for AMDR for AMDR for
Age Carbohydrate Fat Protein
1 to 3 years old 45-65% 30-40% 5-20%
4 to 18 years old 45-65% 95-35% 10-30%
Over 18 vears old 45-65% 90-35% 10-35%

ESTIMATED AVERAGE
REQUIREMENT (EAR)
The dietary intake value that
is estimated to meet the
requirement of half the
healthy individuals in a
group.

RECOMMENDED
DIETARY
ALLOWANCE (RDA)
The dietary intake value that
is sufficient to meet the
nutrient requirements of
97 to 98 percent of all
healthy individuals in a

group.

ADEQUATE INTAKE
(Al
The dietary intake that is
used when there is not
enough scientific research
to support an RDA.

TOLERABLE UPPER
INTAKE LEVEL (UL)
The maximum intake level
above which the risk of
toxicity would increase.

ACCEPTABLE
MACRONUTRIENT
DISTRIBUTION
RANGE (AMDR)
The percent of total
kilocalories coming from
carbohydrate, fat, or pro-
tein that is associated with a
reduced risk of chronic
disease while providing

adequate intake.
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DIGESTION
The process by which food
is broken down into its
components in the mouth,
stomach, and small intestine
with the help of digestive

enzymes.

ENZYMES
Compounds that speed up
the breaking down of food
so that nutrients can be ab-
sorbed. Also perform other

functions in the body.

ABSORPTION
The passage of digested

nutrients through the walls of
the intestines or stomach into

the body’s cells. Nutrients
are then transported through

the body via the blood or

lymph system.

METABOLISM
All the chemical processes
by which nutrients are used
to support life.

ANABOLISM
The metabolic process by
which body tissues and
substances are built.

CATABOLISM
The metabolic processes
by which large, complex

molecules are converted to

simpler ones.

nutrients. For example, adults (and children over 1 year old) should obtain 45 to 65 per-
cent of their total kcalories from carbohydrates. The AMDR for adults is 20 to 35 percent
of total kcalories from fat and 10 to 35 percent of total kcalories from protein. The wide
range allows for more flexibility in dietary planning for healthy people.

MINI-SUMMARY

1. The DRI includes four dtetary intake values: EAR (Vd|ue estimated to meet the requirements of
half the healthy individuals in a group), RDA (value estimated to meet the requirements of 97
to 98 percent of healthy individuals in a group), Al (the dietary intake used when there is not
enough scientific basis for an EAR or RDAY), and UL (maximum intake).

2. The DRIs also include Estimated Energy Requirements and Acceptable Macronutrient
Distribution Ranges for carbohydrate, fat, and protein.

3. The DRIs are used to assess dietdry intakes as well as to p|dn diets. The RDA and Al are use-
ful in p|anning diets for individuals. The EAR can be used to p|an diets for 3roups.

WHAT HAPPENS WHEN YOU EAT
DIGESTION, ABSORPTION, AND METABOLISM

To become part of the body, food must be digested and absorbed. Digestion is the process
by which food is broken down into its components in the mouth, stomach, and small intes-
tine with the help of digestive enzymes.

Protein is digested, or broken down, into its building blocks, called amino acids; complex
carbohydrates are reduced to simple sugars such as glucose; and fat molecules are broken
down into fatty acids.

Before the body can use any nutrients that are present in food, the nutrients must pass
through the walls of the stomach or intestines into the body’s tissues, a process called absorp-
tion. Nutrients are absorbed into either the blood or the lymph, two fluids that circulate
throughout the body, delivering needed products to the cells and picking up wastes. Blood
is composed mostly of:

* Water

Red blood cells (which carry and deliver oxygen to the cells)

White blood cells (which are important in resistance to disease, called immunity)
Nutrients

Other components

Lympbh is similar to blood but has no red blood cells. It goes into areas where there are no
blood vessels to feed the cells.

Within each cell, metabolism takes place. Metabolism refers to all the chemical processes
by which nutrients are used to support life. Metabolism has two parts: the building up of
substances (called anabolism) and the breaking down of substances (called catabolism).
Within each cell, nutrients such as glucose are split into smaller units in a catabolic reaction
that releases energy. The energy is either converted to heat to maintain body temperature or
used to perform work within the cell. During anabolism, substances such as proteins are
built from their amino-acid building blocks.
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GASTROINTESTINAL TRACT

Once we have smelled and tasted food, our meal goes on a journey through the gastrointestinal
tract (also called the digestive tract), a hollow tube that runs down the middle of your body
(Figure 1-10). The top of the tube is your mouth, which is connected in turn to your phar-
ynx, esophagus, stomach, small intestine, large intestine, rectum, and anus, where solid
wastes leave the body. The gastrointestinal tract is such a busy place that the cells lining it
are replaced every few days.

The digestive system starts with the mouth, also called the oral cavity. Your tongue and
teeth help with chewing. The tongue, which extends across the floor of the mouth, moves
food around the mouth during chewing. Your 32 permanent teeth grind and break down
food. Chewing is important because it breaks up the food into smaller pieces so that it can
be swallowed. Saliva, a fluid secreted into the mouth from the salivary glands, contains
important digestive enzymes and lubricates the food so that it may pass readily down the
esophagus. Digestive enzymes help break down food into forms of nutrients that can be used
by the body. Enzymes in the saliva start the digestion of carbohydrate. The tongue rolls the
chewed food into a bolus (ball) to be swallowed.

The pharynx is a passageway about 5 inches long that connects the oral and nasal cavi-
ties to the esophagus and the air tubes to the lungs. When swallowing occurs, a flap of
tissue, the epiglottis, covers the air tubes so that food does not get into the lungs. Food now
enters the esophagus, a muscular tube that leads to the stomach. Food is propelled down the
esophagus by peristalsis, rhythmic contractions of muscles in the wall of the esophagus. You
might think of this involuntary contraction that forces food through the entire digestive
system as squeezing a marble (the bolus) through a rubber tube. Peristalsis also helps break
up food into smaller and smaller particles.

Food passes from the esophagus through the lower esophageal (cardiac) sphincter, a
muscle that relaxes and contracts (in other words, opens and closes) to move food from the
esophagus into the stomach. The stomach, a J-shaped muscular sac that holds about 4 cups

Pharynx

Mouth

Mouth: Tastes food.

Chews food.

Makes saliva.
Pharynx: Directs food from Esophagus

mouth to esophagus.

Esophagus: Passes food to stomach.
Stomach: Makes enzyme that

breaks down protein.
Makes hydrochloric acid.
Churns and mixes food.
Acts like holding tank.
Makes enzymes.
Digests most of food.
Absorbs nutrients
across villi into blood
and lymph.
Passes waste to be
excreted.
Reabsorbs water
and some minerals.
Absorbs vitamins
made by bacteria.

Small intestine:
Stomach

Large intestine: Large

Intestine

Large

Small Intestine

Intestine

Rectum: Stores feces.
Anus: Keeps rectum
closed. Rectum
Opens for
elimination.

Anus

GASTROINTESTINAL
TRACT
A hollow tube running
down the middle of the
body in which digestion of
food and absorption of
nutrients take p|ace.

ORAL CAVITY
The mouth.

SALIVA
A fluid secreted into the
mouth from the salivary
glands that contains impor-
tant digestive enzymes and
lubricates the food so that it
may readi|y pass down the

esophagus.

BOLUS
A ball of chewed food that
travels from the mouth
through the esophagus to
the stomach.

PHARYNX
A passageway that
connects the oral and nasal
cavities to the esophagus

and air tubes to the |ungs.

EPIGLOTTIS
The flap that covers the air
tubes to the |ungs so that
food does not enter the

lungs during swallowing.

ESOPHAGUS
The muscular tube that
connects the pharynx to the

stomach.

PERISTALSIS
Involuntary muscular
contraction that forces food
through the entire digestive
system.

FIGURE 1-10:
Human digestive tract.
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LOWER ESOPHAGEAL
(CARDIAC) SPHINCTER
A muscle that relaxes and
contracts to move food
from the esophagus into

the stomach.

STOMACH
J-shaped muscular sac that
holds about 4 cups of food
when full and prepares food
chemically and mechanically

so that it can be further

digested and absorbed.

HYDROCHLORIC
ACD
A strong acid made by the
stomach that aids in protein
digestion, destroys harmful
bacteria, and increases the

ability of calcium and iron

to be absorbed.

CHYME
A semiliquid mixture in the
stomach that contains par-
tially digested food and
stomach secretions.

PYLORIC SPHINCTER
A muscle that permits
passage of chyme from the
stomach to the small intestine.

SMALL INTESTINE
The digestive tract organ
that extends from the
stomach to the opening of

the large intestine.

DUODENUM
The first segment of the
small intestine, about 1 foot

long.

JEJUNUM
The second portion of the
small intestine between the

duodenum and the ileum.

(or 1 liter) of food when full, is lined with a mucous membrane. Within the folds of the
mucous membrane are digestive glands that make hydrochloric acid and an enzyme to break
down proteins. Hydrochloric acid aids in protein digestion, destroys harmful bacteria, and
increases the ability of calcium and iron to be absorbed. Because hydrochloric acid can dam-
age the stomach, the stomach protects itself with a thick lining of mucus. Also, acid is pro-
duced only when we eat or think about eating.

It is the hydrochloric acid in the stomach that contributes to heartburn. Heartburn is a
painful burning sensation in the esophagus, just below or behind the breastbone. Heartburn
occurs when the lower esophageal sphincter fails to close tightly enough, allowing the stom-
ach contents to back up (also called reflux) into the esophagus. This partially digested mate-
rial is usually acidic and can irritate the esophagus. Frequent, ongoing heartburn may be a
sign of gastroesophageal reflux disease (GERD). Ways to treat heartburn and GERD include
eating small meals, avoiding foods and beverages that aggravate heartburn, losing weight (if
overweight), and possibly medications.

From the top part of the stomach, food is slowly moved to the lower part, where the stom-
ach churns it with the hydrochloric acid and digestive enzymes. The stomach has the
strongest muscles and thickest walls of all the organs in the gastrointestinal tract. The food
is now called chyme and has a semiliquid consistency. Chyme is next passed into the first
part of the small intestine in small amounts (the small intestine can’t process too much food
at one time) through the pyloric sphincter, which operates like the lower esophageal sphinc-
ter. Liquids leave the stomach faster than solids do, and carbohydrate or protein foods leave
faster than fatty foods do. The stomach absorbs few nutrients, but it does absorb alcohol. It
takes 1.5 to 4 hours after you have eaten for the stomach to empty.

The small intestine, about 15 to 20 feet long, has three parts: the duodenum, the
Jjejunum, and the ilewm. The small intestine was so named because its diameter is smaller
(about 1 inch) than that of the large intestine (about 2 1/2 inches), not because it is shorter.
Actually, the small intestine is longer.

The duodenum, about 1 foot long, receives the digested food from the stomach as well
as enzymes from other organs in the body, such as the pancreas and liver. The liver pro-
vides bile, a substance that is necessary for fat digestion. Bile is stored in the gallbladder
and released into the duodenum when fat is present. The pancreas provides bicarbonate,
a substance that neutralizes stomach acid. The small intestine itself produces digestive
enzymes.

On the folds of the duodenal wall (and throughout the entire small intestine) are tiny,
fingerlike projections called villi. Under a microscope you will see hairlike structures on the
villi. These are called microvilli or the brush border. The villi and microvilli increase the
surface area of the small intestine and therefore allow for more absorption of nutrients into
the body. The muscular walls of the small intestine mix the chyme with the digestive juices
and bring the nutrients into contact with the villi. Most nutrients pass through the villi of
the duodenum and jejunum into either the blood or the lymph vessels, where they are trans-
ported to the liver and to the body cells.

The duodenum connects with the second section of the small intestine, the jejunum,
which connects to the ileum. Most digestion is completed in the first half of the small intes-
tine; whatever is left goes into the large intestine. Food is in the small intestine for about 7
to 8 hours and spends about 18 to 24 hours in the large intestine.

Ulcers are a common digestive problem that can affect the duodenum or the stomach. A
peptic ulcer is a sore on the lining of the stomach or duodenum. Peptic ulcers are common:
One in ten Americans develops an ulcer at some time in his or her life. One cause of peptic
ulcer is bacterial infection, but some ulcers are caused by long-term use of nonsteroidal anti-
inflammatory agents (NSAIDs), like aspirin and ibuprofen. Taking antibiotics, quitting
smoking, limiting consumption of caffeine and alcohol, and reducing stress can speed heal-
ing and prevent ulcers from recurring.
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The large intestine (also called the colon) is about 5 feet long and extends from the end
of the ileum to a cavity called the rectum. One of the functions of the large intestine is to
receive the waste products of digestion and pass them on to the rectum. Waste products are
the materials that were not absorbed into the body. The large intestine does absorb water,
some minerals (such as sodium and potassium), and a few vitamins made by bacteria resid-
ing there. Bacteria are normally found in the large intestine and are necessary for a healthy
intestine. Intestinal bacteria make some important substances, such as vicamin K. They also
can digest some components of food that we dont digest, such as fiber.

The rectum stores the waste products until they are released as solid feces through the
anus, which opens to allow elimination.

MINI-SUMMARY

1. Before the body can use the nutrients in food, the food must be digested and the nutrients
absorbed through the walls of the stomach and/or intestine into either the blood or the lymph
system.

2. Within each cell, metabolism (all the chemical processes by which nutrients are used to support
life) takes place. Metabolism has two parts: anabolism (bui|ding up) and catabolism (breaking
down).

3. Figure 1-10 summarizes food digestion and absorption.

ILEUM

The final segment of the
small intestine.

BILE
A substance made by the
liver that is stored in the
gallbladder and released
when fat enters the small
intestine to help digest fat.

VILLI
Tiny fingerlike projections in
the wall of the small intes-
tines that are involved in

absorption.

MICROVILLI (BRUSH
BORDER)
Hair-like projections on the
villi that increase the surface

area for absorbing nutrients.

LARGE INTESTINE
(COLON)
The part of the gastrointesti-
nal tract between the small

intestine and the rectum.

RECTUM
The last section of the |arge
intestine, in which feces,
the waste products of
digestion, is stored until

elimination.

ANUS
The opening of the diges-
tive tract through which
feces travels out of the body.
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— CHECK-OUT QUIZ

Match the nutrients with their functions/qualities. The functions/qualities may be
used more than once.

Nutrients Functions

Carbohydrate Provides energy

Lipid Promotes growth and maintenance

Protein Supphes the medium in which chemical changes of the body occur
Vitamins Works as main structure of cells

Minerals Regulates body processes

Water

Match the Dietary Reference Intake values with their definition.

DRI Value Definition

RDA Value for kealories

Al Maximum safe intake level

UL Value that meets requirements of 50 percent of individuals in & group
EAR Value that meets requirements of 97 to 98 percent of individuals

EER Value used when there is not enough scientific data to support an RDA

Match the terms on the left with their definitions on the right.

Term Definition

Albsorption Process of bui|ding substances

Enzyme |nvo|untary muscular contraction

Anabolism Substance that speeds up chemical reactions

Peristalsis Process of breaking down substances

Catabolism Process of nutrients entering the tissues from the gastrointestinal tract

Which digestive organ passes waste to be excreted and reabsorbs water and minerals?

a. stomach

b. small intestine
c. large intestine
d. liver

Which nutrient supplies the highest number of calories per gram?

carbohydrate
fat
protein

Ao o

. vitamin pills
Flavor is a combination of all five senses.

a. True
b. False
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7. Women have a higher basal metabolic rate than men do.

a. True
b. False

8. Hydrochloric acid aids in protein digestion, destroys harmful bacteria, and increases
the ability of calcium and iron to be absorbed.

a. True
b. False

9. The nutrient density of a food depends on the amount of nutrients it contains and
the comparison of that value to its caloric content.

a. True
b. False

10. The DRIs are designed for both healthy and sick people.

a. True
b. False

ACTIVITIES AND APPLICATIONS e

1. How Many Kcalories Do You Need Each Day?

Use the Fo||ovving two steps to caleulate the number of kealories you need.

A. To determine your basal metabolic needs, multiply your weight in pounds by 10.9 if you
are male and by 9.8 if you are female. (These numbers are based on a BMR factor of
1.0 kealorie per kilogram of body weight per hour for men and 0.9 for women.)
Example: 150-pound woman X 9.8 = 1470 kealories

B. To determine how much you use each day for physical activity, first determine your level

of activity.

Very light activity: You spend most of your day seated or standing.

Light activity: You spend part of your day up and about, such as in teaching or clean-
ing house.

Moderate activity: You engage in exercise for an hour or so at least every other day,
or your job requires some physical work.

Heavy activity: You engage in manual labor, such as construction.

Once you have picked your activity level, you need to multiply your answer in A by one

of the Fo||ovving numbers.

Very light (men and women): Multiply by 1.3
Light (men): Multiply by 1.6

Activities and Applications
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Light (women): Multiply by 15

Moderate (men): Multiply by 1.7

Moderate (Women): /\/\u|tip\y by 16

Heavy (men): Multiply by 2.1

Heavy (women): Multiply by 1.9

Example: A woman with light activity.

1470 kealories X 15 = 2905 kealories needed daily

Compdre the number of kealories you need with your Estimated Energy Requirement, us-

ing Appendix B. The results should be similar.

9. Factors |nF|uencing What You Eat
Answer the following questions to try to understand the factors influencing what you eat.

Compare your answers with a friend or classmate.

How many meals and snacks do you eat each day, and when are they caten’?
What are your favorite foods?
What foods do you avoid eating and why?

20w >

Rate the importance of each of these factors when se|ecting foods (1 = very important,

3 = somewhat important, 5 = not important)

Cost
Convenience
Avai|abi\it\/
Familiarity
Nutrition
E. Are you usudlly vving to try a new food?
F. What ho|io|d\/s do you and your dei|y celebrate? What foods are served?
G. Do your food habits differ from those of your Fami|y? Your friends? Your coworkers? If
yes, describe how your food habits are different and why you think this is so.
H. What Foods, if any, do you edt to stay hed\th\/ or improve your dppedrdnce?
[ How much do you know about nutrition? How important is good nutrition to you?
J. Do you eat differently when you are with others than you do when alone?
K. Which foods do you eat when you are under stress?
L. Which foods do you eat when you are sick?
M. Do you think that food advertising affects what you eat? Describe.
N. Do you preFer organic fruits and vegetabks? \X/hy or v\/hy not”?
O. Are you a vegetarian, and if so, why did you choose this eating sty|e?

3. Taste and Smell
Pick one of your favorite foods, eat it normally, and then take a bite of it while holding
your nose. How does it taste when you can't smell very well? What influence does smell

have on taste”?

4. Nutrient-Dense Foods
Pick one food that you ate yesterday that could be considered nutrient-dense. Also pick one

food that would not be considered nutrient-dense. Compare the nutrition labels, or compare
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their kealorie and nutrient content by going to this website: wwwna|,uso|d,gov/ fic/ Foodcomp/
search/
Type in a food next to “Keyword,” and select the specific food and then the portion size.

The next screen will give a nutrient analysis that you can print and compare.

NUTRITION WEB EXPLORER

U.S. Government Healthfinder www . healthfinder.gov

This government site can help you find information on virtually any health topic. On the home
page, click on “"H” under "Health A to Z." Next, click on heart disease. Using the links, find

5 ways to reduce your risk of heart disease.

Nutrition.gov www.nutrition.gov

From this government site, you can access many nutrition topics right from the home page.
Click on “In the News.” Then click on a nutrition article and summarize this article in one

paragraph.

National Organic Program www.ams.usda.gov/nop

Visit the website for the National Organic Progrdm to find out if a “natural” food can also
be labeled as ”orgdnicu Click on ”|.abe|ing,”

Center for Science in the Public Interest: Eating Green www.cspinet.org/EatingGreen

Click on ”Eating Green Caleulator” and fill in how much in the way of animal products you
eat each week. Then dlick on “Calculate |m|oact// and find out the environmental impact of
your eating habits. Also use the “Score Your Diet” tool to show how your diet scores on nu-
trition, the environment, and animal welfare.

Center for Young Womens’ Health www.youngwomenshealth.org/collegelOThtml

Read “College Eating and Fitness 101.” List 5 suggestions they make to help you not gain the
Freshman 15.

Alcohol Calorie Calculator www.collegedrinkingprevention.gov/
Co|\egeStudents/ca|cu|ator/a|co|10|ca|c.dsp><

Fill in the ”A\/erage Drinks per Week” column and then press ”Compute.” You will see how
many calories you take in each month and in one year from alcoholic beverages.

Nutrition Web Explorer
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FOOD FACTS: HOW TO RECOGNIZE WHOLE FOODS,
PROCESSED FOODS, AND ORGANIC FOODS

When peop|e talk about food, you may
hear some terms with which you are not
familiar or are unsure of. Whole foods
(besides being the name of a chain of
stores), are foods pretty much as we get
them from nature. Examples include eggs,
fresh fruits and vegetab|es, beans and
peas, whole grains, and fish. Whole foods
are often not processed, but some are
minimally processed. Milk, for example,
is minimally processed to make it safe to
drink. Fresh meat is also minimally
processed so that consumers can buy just
what they want.

Processed foods have been prepared
using a certain procedure: milling (white
flour), cooking and freezing (such as
frozen pancakes or dinners), canning
(canned vegetables), dehydrating (dried
fruits), or culturing with bacteria (yogurt).
In some cases, processing removes nutri-
ents, such as when whole wheat is milled
to make white flour. In other cases, pro-
cessing helps retain nutrients, such as
when freshly picked vegetables are frozen.

Whereas the food supply once con-
tained most|y whole Farm-grown foods,
today’s supermarket shelves are stocked
primarily with processed foods. Many
processed foods contain parts of whole
foods and often have added ingredients
such as sugars, or sugar or fat substitutes.
For instance, cookies are made with eggs
and flour. Then sugar and fat are added.
Highly processed foods, such as many
breakfast cereals, cookies, crackers, sauces,
soups, baking mixes, frozen entrees, pasta,
snack foods, and condiments, are staples
nowadays.

When processing adds nutrients, the
resulting food is either an enriched or a
fortified food. For example, white flour

must be enriched with several vitamins and

iron to make up for some of the nutrients
lost during milling. A food is considered
enriched when nutrients are added to it to
replace the same nutrients that are lost in
processing.

Milk is often fortified with vitamin D
because there are few good food sources
of this vitamin. A food is considered
fortified when nutrients are added that
were not present originally or nutrients are
added that increase the amount already
present. For example, orange juice does
not contain calcium, and so when calcium
is added to orange juice, the product is
called calcium-fortified orange juice.
Probably the most notable fortified food is
iodized salt. lodized salt was introduced
in 1924 to combat iodine deficiencies.

Organic foods are becoming more and
more popular in supermarkets and restau-
rants. Common organic foods include
fruits, vegetab|es, and cereals. Meat,
poultry, and eggs can also be organic.

Organic food is produced by farmers
who emphasize the use of renewable
resources and the conservation of soil and
water to enhance environmental quality for
future generations. Organic meat, poultry,
eggs, and dairy products come from ani-
mals that are given no antibiotics or growth
hormones. Organic food is produced
without using most conventional pesti-
cides; fertilizers made with synthetic ingre-
dients or sewage sludge; genetic engineer-
ing or irradiation. Before a product can be
labeled “organic,” a government-approved
certifier inspects the farm where the food
is grown to make sure the farmer is follow-
ing all the rules necessary to meet USDA
organic standards. Companies that handle
or process organic food before it gets to
your local supermarl(et or restaurant must

be certified too.

So what makes organic fruits and veg-
etables different from nonorganic fruits and
vegetables? The organic crop production

standards state:

A. The land will have no prohibited sub-
stances applied to it for at least three
years before the harvesting of an
organic crop.

B. The use of genetic engineering,
jonizing radiation, and sewage sludge
is prohibited.

C. Soil fertility and crop nutrients will be
managed through tillage and cultivation
practices, crop rotations, and cover
crops, supplemented with animal and
crop waste materials and allowed syn-
thetic materials.

D. Preference will be given to the use of
organic seeds and other p|anting stock,
but a farmer may use nonorganic seed-
ing and planting stock under specified
conditions.

E. Crop pests, weeds, and diseases will
be controlled primarily through man-
agement practices, including physical,

mechanical, and biological controls.

Livestock must be fed 100 percent
organic feed. Organically raised animals
may not be given hormones to promote
growth or antibiotics for any reason
(unless an animal is sick or injured, in
which case the animal can’t be sold as
organic). Preventive management prac-
tices, including the use of vaccines, are
used to keep animals healthy. Also, live-
stock may be given allowed vitamin and
mineral supplements. All organically raised
animals must have access to the outdoors,
including access to pasture. They may be
temporarily confined only for reasons such
as health and safety.
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Many consumers, as we|| as chefs, Fee|

that organic foods taste better than their
conventional counterparts. Whether
organic foods taste better is to some ex-
tent a matter of persona| taste. Also, taste
will vary among any fresh produce, de-
pending on their freshness, the seeds
used, where they were grown, and so on.

As for nutrition, some studies show
that organic foods may be higher in vita-
mins (especially vitamin C), minerals, and
po|ypheno|s (substances in p|ants that
have antioxidant activity) compared with
conventionally grown foods. However,
there is no solid body of research yet. The
nutrient composition of any food grown in
soil will vary due to many factors, such as
variations in the soil quality, the amount
of sunshine, and the amount of rain.
Vitamins in plants are created by the
p|ants themselves as |ong as they get
adequate sunshine, water, carbon dioxide,
and fertilizer. Minerals must come from
the soil.

Figure 1-11 shows how organic foods
are labeled. There are four categories of

organic labeling.

1.

Foods labeled “100 percent organic”
must contain only organically
produced ingredients (excluding
water and sa|t).

Foods labeled “organic” must consist
of at least 95 percent organically

produced ingredients (excluding

water and salt). Any remaining ingre-

dients must consist of nonagricultural
products approved on the national
list or agricultural products that are
not commercially available in organic

Form.

. PI’OCCSSCd FOOdS |abe|ed ”made Wlth

organic ingredients” must contain at
least 70 percent organic ingredients,
and they can list up to three of the or-
ganic ingredients or food groups on
the principal display panel. For
examp|e, soup made with at least

70 percent organic ingredients and
only organic vegetables may be
labeled either “soup made with organic
peas, potatoes, and carrots” or "soup

made with organic vegetables.”

. Processed foods that contain less than

70 percent organic ingredients cannot

FIGURE 1-11:

The sample cereal boxes
show the four labeling cate-
gories described below.

Courtesy of the U.S.
Department of Agricu|ture‘

use the term “organic” anywhere on

the principal display panel. However,
they may identify the specific ingredi-
ents that are organically produced on

the ingredients statement.
Food:s that are 100 or 95 percent
organic may display the USDA organic

seal, shown in Figure 1-12. Use of the seal
is voluntary.

USDA
ORGANIC

FIGURE 1-12:

USDA organic seal.

Courtesy of the U.S. Department
of /\gricu|ture.
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As you drive by many farms across
America, you might be inclined to think
that we eat a lot of corn, soybeans, and
grains. However, it is not Americans who
are eating most of these foods: it is live-
stock, such as beef cattle, dairy cattle,
hogs, chickens, and turl(eys. Eventua"y
these livestock (except dairy cattle, which
give us milk) will be slaughtered to pro-
duce meat and pou|try. The typica|
American eats about 8 ounces of meat a
day (including beef, poultry, and fish).
This amount is about double the global
average.

Producing large quantities of meat in
America uses many resources and has seri-
ous environmental consequences, such as

the following.

1. According to the Food and
Asgriculture Organization (FAQO) of
the United Nations, livestock now
use 30 percent of the earth’s entire
land surface, which includes pas-
tures as well as land used to pro-
duce feed for livestock. In Latin
America, some 70 percent of for-
mer forests in the Amazon have
been turned over to grazing. Forests
have a huge impact on the environ-
ment. The trees he|p balance the
oxygen-carbon dioxide balance
of the earth by absorbing carbon
dioxide from the environment and
releasing oxygen. Increased
deforestation has led to the accumu-
lation of greenhouse gases in the
atmosphere, such as carbon dioxide
and methane. The accumulation of
these greenhouse gases has en-

hanced the earth’s natural green-

house effect, by which the tempera-
ture of the earth is maintained, lead-
ing to global warming. Trees also
absorb rainfall by soaking up mois-
ture through their roots, thus pre-
venting runoff and the accompany-
ing soil erosion and flooding.
Leaves that fall on the forest ground
act as a nutrient source and increase
soil fertility. Forests provide essential
ecological services by absorbing car-
bon dioxide, preventing runoff and
flooding, and providing homes to
diverse forms of wildlife.

Livestock farms are major air and
water polluters. Cattle naturally pro-
duce methane, a potent greenhouse
gas that can contribute to g|oba|
climate change. Livestock production
systems also produce other green-
house gases such as nitrous oxide
and carbon dioxide. People who live
near or work at these farms breathe in
hundreds of gases, which are formed
as manure decomposes. The stench
can be unbearable. And, of course,
there is the prob|em of waste output:
U.S. livestock produce about 900
million tons of manure each year, or
about 3 tons for each American. On
most factory farms, animals are
crowded into relatively small areas;
their wastes are funneled into massive
cesspools called lagoons. These
cesspools often break, leak, or over-
flow, sending dangerous microbes,
nitrate pollution, and drug-resistant
bacteria into water supplies.
Enormous quantities of water, fuel,
fertilizers, and pesticides are re-

quired to grow the feed for live-

stock, utilizing many acres of farm-
land. In drier climates, huge amounts
of irrigation water are used to pro-
duce feed grains such as corn. To
produce 100 kealories of plant
foods only requires about 50 kcalo-
fies from fossil fuels, but to get the
equivalent amount of kealories from
beef requires almost 1,600 kcalories.
Fertilizers also require a lot of energy
to produce, and along with pesti-
cides, they often wind up polluting

waterways and drinking water.

Our current method of producing meat
is costly and unsustainable, and its harmful
environmental consequences will become
more troublesome as the world’s popu|a—
tion grows and demand for meat in-
creases. New government programs and
policies will be necessary to reduce dam-
age to the environment while ensuring
adequate nutrition for the world’s popula-
tion. One answer to this dilemma can be
found in sustainable agriculture.

Sustainable agriculture produces abun-
dant food without depleting the earth’s
resources or polluting its environment. It is
agriculture that follows the principles of
nature to develop systems for raising crops
and livestock that are, like nature, self-
sustaining (see Figure 1-13). In recent
decades, sustainable farmers and re-
searchers around the world have used a
variety of techniques to farm with nature.
Sustainable practices lend themselves to
smaller, family-scale farms. These farms, in
turn, tend to find their best niches in local
markets, within local food systems, often
selling directly to consumers in farmers’

markets or to local restaurants.

28 Chapter 1 Introduction to Nutrition



New government programs and

policies will also need to encourage
Americans to eat less animal protein and
eat more fruits, vegetables, beans, grains,
nuts, and seeds. Even a meat-free diet that
includes dairy and eggs is still much less
harmful to the environment than a meat-
based diet. Choosing to eat lower down
on the food chain creates a lower environ-
mental impact with fewer negative ecologi-
cal consequences.

Many restaurants are also trying to do
their part to purchase sustainable foods
including locally grown and organic foods.
The mission of Green Foodservice
Alliance in Georgia is to “incorporate
environmental conservation and sustain-
ability practices into the daily operations
of Georgia foodservice establishments.”
More and more restaurants across the
United States are implementing environ-
mentally responsible practices that also

include:

1. Saving energy through more energy-

efficient equipment and lighting—

for example, ENERGY STAR refrig-
eration models have better insula-
tion and use almost half as much
energy as older models

9. Buying tableware and cups made of
recycled and renewable materials

3. Buying nontoxic cleaning and sanita-
tion supplies

4. Installing flow restrictors on faucets
and using low-flush toilets

5. Recycling

6. Using an energy management

program

ENERGY STAR, a joint program of the
U.S. Environmental Protection Agency
and the U.S. Department of Energy,
identifies and promotes energy-efficient
products to reduce greenhouse gas
emissions. The ENERGY STAR label
can be found on restaurant equipment
and lighting.

According to the Environmental
Protection Agency, approximately 64 billion
paper cups and plates, 73 billion Styrofoam
and plastic plates and 190 billion plastic

FIGURE 1-13:
Sustainable agriculture
produces abundant food
without depleting the
earth’s resources or
polluting its environment.

Courtesy of Digital
Vision.

containers and bottles are thrown away
every year in the United States. Since
paper made from virgin wood contributes
to forest depletion, many environment-
conscious groups recommend using prod-
ucts made from recycled materials.
Currently there is an environment-friendly
substitute for just about every disposable
item in foodservice, including napkins,
paper towels, and facial tissues; trays and
tray liners; cold and hot cups; lids; straws;
forks, knives, spoons; to-go packaging;
salad containers; cleaning products; plates
and bowls.

Many factors are driving the green
movement in restaurants, from meeting
consumer demand for eco-friendly prod-
ucts to conserving resources and dollars
to joining a global effort to protect and
preserve our natural environment. The
changes won't be accomplished
overnight, but will take time. Sustainable
food programs, waste reduction, recy-
cling and energy-conservation are major
endeavors that take time, planning and

money.
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DIETARY
RECOMMENDATIONS
Guidelines that discuss spe-
cific foods and food groups

to eat for optimal health.

FOOD GUIDES
Guidelines that tell us the
kinds and amounts of foods
that constitute a nutritionally
adequate diet; they are
based on current dietary
recommendations, the nutri-
ent content of foods, and
the eating habits of the
targeted population.

DIETARY GUIDELINES
FOR AMERICANS

A set of dietary recommen-

dations for Americans that

is periodically revised.

Dietary recommendations have been published for the healthy American public for almost
100 years. Early recommendations centered on encouraging intake of certain foods to pre-
vent deficiencies, fight disease, and enhance growth. Although deficiency diseases have been
virtually eliminated, they have been replaced by diseases of dietary excess and imbalance—
problems that now rank among the leading causes of illness and death in the United States.
Diseases such as heart disease, cancer, and diabetes touch the lives of most Americans and
generate substantial health-care costs. More recent dietary guidelines therefore have centered
on modifying the diet, in most cases cutting back on certain foods, to reduce risk factors for
chronic disease such as heart disease and obesity.

This chapter looks at dietary recommendations, food guides, and food labels. It will help
you to:

® Discuss the Dietary Guidelines for Americans with regard to adequate nutrients within
kealorie needs, weight management, physical activity, food groups to encourage, fat,
carbohydrates, sodium and potassium, alcoholic beverages, and food safety
Recommend ways to implement each Dietary Guideline

Describe each food group in MyPyramid, including subgroups as appropriate

Explain the concept of discretionary kcalories

Gives examples of portion sizes from each food group

Describe how MyPyramid illustrates variety, proportionality, and moderation

Plan menus using MyPyramid

List the information required on a food label

Read and interpret information from the Nutrition Facts label

Distinguish between a nutrient claim and a health claim

Explain how an “A” health claim differs from those ranked “B,” “C,” or “D”"
Discuss the relationship between portion size on food labels and portions in MyPyramid

DIETARY RECOMMENDATIONS
AND FOOD GUIDES

Whereas dietary recommendations discuss specific foods to eat for optimum health, food
guides tell us the amounts of foods we need to eat to have a nutritionally adequate diet.
Their primary role, whether in the United States or around the world, is to communicate
an optimum diet for the overall health of the population. Food guides are based on cur-
rent dietary recommendations, the nutrient content of foods, and the eating habits of
the targeted population. MyPyramid, a food guide developed by the U.S. Department of
Agriculture, is based on the Dietary Guidelines for Americans and nutrient recommen-
dations. To better understand MyPyramid, let’s first look at the Dietary Guidelines for
Americans.

DIETARY GUIDELINES FOR AMERICANS

The most recent set of U.S. dietary recommendations, the Dietary Guidelines for
Americans, was published in 2005. Updated every five years by a joint advisory committee
of the U.S. Department of Agriculture and the Department of Health and Human Services,
the Dietary Guidelines for Americans form the basis of federal food, nutrition education, and
information programs. They provide sound advice to help people make food choices for a
healthy, active life and reflect a consensus of the most current scientific and medical knowledge
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available. The recommendations contained in the Dietary Guidelines are targeted to mem-
bers of the general public over two years of age who are living in the United States.

Dietary recommendations are quite different from Dietary Reference Intakes (DRIs).
Whereas DRIs deal with specific nutrients, dietary recommendations discuss specific foods
and food groups that will help individuals meet the DRIs. DRIs also tend to be written in a
technical style. Dietary recommendations are generally written in easy-to-understand terms.

The 2005 Dietary Guidelines are very important in preventing disease. Good nutri-
tion is vital to good health and absolutely essential for the healthy growth and develop-
ment of children and adolescents. Poor diet is linked to diseases and conditions such as
heart disease, high blood pressure, type 2 diabetes, overweight and obesity, iron defi-
ciency anemia, and some cancers. Lack of physical activity has been associated with heart
disease, high blood pressure, overweight and obesity, osteoporosis, diabetes, and certain
cancers. Together with physical activity, a high-quality diet (without too many kcalories)
should enhance the health of most individuals.

A basic premise of the Dietary Guidelines is that nutrient needs should be met primarily
through consuming foods. Foods provide an array of nutrients and other compounds that
may have beneficial effects on health. Supplements may be useful when they fill a specific
identified nutrient gap that cannot be met by an individual’s intake of food.

The key recommendations of the Dietary Guidelines are presented in nine categories:
adequate nutrients within kealorie needs, weight management, physical activity, food groups
to encourage, fats, carbohydrates, sodium and potassium, alcoholic beverages, and food
safety. A discussion of each category follows. Also see Figure 2-1 for key recommendations
for each category.

1. Adequate Nutrients within Kcalorie Needs. Many Americans consume more
kealories than they need without meeting recommended intakes for a number of
nutrients. This means that most people need to choose meals and snacks that are
high in nutrients but low to moderate in energy content. Doing so offers important
benefits: normal growth and deve|opment of children, health promotion for peop|e
of all ages, and less risk of chronic diseases. In particular, intake levels of the follow-
ing nutrients may be of concern for these groups:
® Adults: calcium, potassium, fiber, magnesium, and vitamins A (as carotenoids),

C andE
¢ Children and adolescents: calcium, potassium, fiber, magnesium, and vitamin E

At the same time, Americans often consume too many kcalories and too much
saturated and trans fats, cholesterol, added sugars, and salt.

2. Weight Management. The prevalence of obesity in the United States has doubled
in the last two decades. Nearly one-third of adults are obese, meaning their body
mass index (BMI) is 30 or greater. (Figure 2-2 on page 36 will help you locate your
BM|.) Also, as much as 16 percent of children and adolescents are overweight.
That represents a doubling of the rate of overweight among children and a tripling
among adolescents. Overweight and obesity are of concern because excess body
fat leads to a higher risk for premature death, type 2 diabetes, heart disease, stroke,
high blood pressure, certain kinds of cancers, and other problems.

[deally, the goal for adults is to achieve and maintain a body weight that opti-
mizes their health. However, for obese adults, even modest weight loss (such as
10 pounds) has health benefits, and the prevention of further weigh gain is very im-
portant. For overweight children and adolescents, the goa| is to slow the rate of
weight gain while achieving normal growth and deve|opment. The |<eys to |osing
body weight are to eat fewer kcalories and increase physical activity.
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1. Adequate Nutrients within Kcalorie Needs
Key Recommendations

* Meet recommended intakes within energy needs by adopting a balanced eating pattern such as that in MyPyramid (page 39).
This food guide is designed to integrate dietary recommendations into a healthy way to eat. MyPyramid differs in important
ways from common food consumption patterns in the United States. In general, MyPyramid recommends:

* More dark green vegetables, orange vegetables, legumes, fruits, whole grains, and low-fat milk and milk products
o Less refined grains, total fats (especially cholesterol, and saturated and trans fats), added sugar, and kcalories.

* Consume a variety of nutrient-dense foods and beverages within and among the basic food groups while choosing foods that

limit the intake of saturated and trans fats, cholesterol, added sugars, salt, and alcohol.

2. Weight Management
Key Recommendations

* To maintain body weight in a healthy range, balance kcalories from foods and beverages with kcalories expended.

¢ To prevent gradual weight gain over time, make small decreases in food and beverage kcalories and increase physical
activity.

* |F you need to lose weight, aim for a slow, steady weight loss by decreasing kcalorie intake while maintaining an adequate
nutrient intake and increasing physica| activity. A reduction of 500 kealories per day is often needed and will result in weight
loss of about 1 pound a week. When it comes to losing weight, it is kcalories that count—not the proportions of fat, carbo-
hydrates, and protein in the diet.

3. Physical Activity
Key Recommendations

* Engage in regular physical activity and reduce sedentary activities to promote health, psychological well-being, and a healthy
body weight.

* To reduce the risk of chronic disease in adulthood, engage in at least 30 minutes of moderate-intensity physical activity,
above usual activity, on most days of the week.

* For most people, greater health benefits can be obtained by engaging in physical activity of more vigorous intensity or longer duration.

* To help manage body weight and prevent gradual, unhealthy body weight gain in adulthood, engage in approximately
60 minutes of moderate- to vigorous-intensity activity on most days of the week while not exceeding caloric intake
requirements.

* To sustain weight loss in adulthood: participate in at least 60 to 90 minutes of daily moderate-intensity physical activity while
not exceeding caloric intake requirements. Some people may need to consult with a health-care provider before participat-
ing in this level of activity.

* Achieve physical fitness by including cardiovascular conditioning, stretching exercises for flexibility, and resistance exercises or
calisthenics for muscle strength and endurance.

4. Food Groups to Encourage
Key Recommendations

* Consume a sufficient amount of fruits and vegetables while staying within energy needs. Two cups of fruit and 2% cups of
vegetables per day are recommended for a reference 2000 kealorie intake.

¢ Choose a variety of fruits and vegetab|es each day. In particu|ar, select from all five vegetab|e subgroups (dark green, orange,
legumes, starchy vegetables, and other vegetables) several times a week.

e Consume 3 or more ounce-equiva|ents of who|e-grain products per ddy, with the rest of the recommended grains coming
from enriched or whole-grain products. In general, at least half the grains should be whole grains.

e Consume 3 cups per day of fat-free or low-fat milk or equivalent milk products.
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5. Fats

Key Recommendations

» Consume less than 10 percent of kcalories from saturated fatty acids and less than 300 mg/day of cholesterol, and keep trans
fatty acid consumption as low as possible.

o Keep total fat intake between 20 to 35 percent of kcalories, with most fats coming from sources of polyunsaturated and
monounsaturated fatty acids, such as fish, nuts, and vegetable oils.

o When selecting and preparing meat, poultry, dry beans, and milk or milk products, make choices that are lean, low-fat,
or fat-free.

e Limit intake of fats and oils in high in saturated and/or trans fatty acids, and choose products low in such fats and oils.

6. Carbohydrates

Key Recommendations

* Choose fiber-rich fruits, vegetables, and whole grains often.

* Choose and prepare foods and beverages with little added sugars or caloric sweeteners, such as amounts suggested by
MyPyramid.

* Reduce the incidence of dental caries by practicing good oral hygiene and consuming sugar- and starch-containing foods and

beverages less frequently.

7. Sodium and Potassium
Key Recommendations

e Consume less than 2,300 mg (about 1 teaspoon of salt) of sodium per day.
* Choose and prepare foods with little salt.

e Eat potassium-rich foods such as fruits and vegetables.

8. Alcoholic Beverages
Key Recommendations

¢ Those who choose to drink alcoholic beverages should do so sensibly and in moderation—defined as the consumption of
up to one drink per day for women and up to two drinks per day for men. One drink is 12 ounces of beer, 5 ounces of
wine, or 1-Y5 ounces of hard liquor such as 80 proof gin or whiskey.

¢ Alcoholic beverages should not be consumed by some individuals, including those who cannot restrict their alcohol intake,
women of childbearing age who may become pregnant, pregnant and lactating women, children and adolescents, individuals
taking medications that can interact with alcohol, and those with specific medical conditions.

¢ Alcoholic beverages should be avoided by individuals engaging in activities that require attention, skill, or coordination, such

as driving or operating machinery.

9. Food Safety

Key Recommendations

* To avoid microbial food-borne illness:
* Clean hands, food contact surfaces, and fruit and vegetab|es. Meat and pou|try should not be washed or rinsed.
e Separate raw, cooked, and ready-to-eat foods while shopping, preparing, or storing foods.
* Cook foods to a safe temperature to kill microorganisms.
o Chill (refrigerate) perishable food promptly and defrost foods properly.
* Avoid raw (unpasteurized) milk or any products made from raw milk, raw or partially cooked eggs or foods containing raw
eggs, raw or undercooked meat and poultry, unpasteurized juices, and raw sprouts.

Source: U.S. Department of Health and Human Services, U.S. Department of Agriculture.
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Locate the height of interest in the left column and read across the row for that height to the weight of interest. Follow the column
of the weight up to the top row that lists the BMI. BMI of 19 to 24 is the healthy weight range, BMIl of 25 to 29 is the over-
weight range, and BMI of 30 and above is in the obese range.

BMI (19 20 91 92 93 94 |95 96 97 98 129 30 3 32 3 34 35

Height Weight in Pounds

410" | 91 96 100 MO 105 15 | N9 124 199 134 138 143 148 153 158 162 167
41" 194 99 104 109 14 119 | 194 198 133 138 | 143 148 153 158 163 168 173
5 97 102 107 m2 nm8 193 198 133 138 143 | 148 153 158 163 168 174 1/9
57" 100 106 1 ne 122 197 132 137 143 148 153 158 164 169 174 180 185
59" 1104 109 15 190 126 131 3¢ 142 147 153 158 164 169 175 180 186 191
53" 107 113 "8 194 130 135 | 141 46 152 158 163 169 1/5 180 186 191 197
54" N0 16 192 198 134 140 | 145 15 157 163 169 174 180 186 192 197 9204
55" N4 120 126 132 138 144 | 150 156 162 168 174 180 186 192 198 204 910
56" (118 124 130 136 142 148 | 155 161 167 173 179 186 192 198 204 910 216
57" 11 197 134 140 146 153 | 159 166 172 178 185 191 198 204 91 927 993
58" 1195 131 138 144 151 158 | 164 171 77 184 1190 197 203 210 216 9293 230
50" 1198 135 142 149 155 162 | 169 176 182 189 196 203 209 216 993 930 9236
510" 1132 139 146 153 160 167 | 174 181 188 195 202 209 216 292 999 936 243
51" 1136 143 150 157 165 172 | 179 186 193 200 208 9215 992 999 936 943 950
¢ 140 147 154 162 169 177 184 191 199 9206 | 213 9291 998 935 9249 950 958
61" 144 151 159 166 174 182 189 197 204 912 219 997 935 9249 950 957 965
69" 1148 155 163 171 179 186 | 194 202 210 218 | 995 953 941 9249 956 964 979
63" 1152 160 168 176 184 192 | 200 208 216 924 | 932 240 948 956 9264 972 979

Healthy Weight Overweight Obese
Source: Evidence Report of Clinical Guidelines on the |dentiﬁcation, Evaluation and Treatment of

Overweight and Obesity in Adults, 1998, NIH/National Heart, Lung and Blood Institute (NHLBI).

3. Physical Activity. Americans tend to be relatively inactive. In 2005, less than half
of U.S. adults met the recommendation for 30 minutes of moderate-intensity physi-
cal activity five days a week. Regular physical activity and physical fitness make impor-
tant contributions to one’s health, sense of well-being, and maintenance of a healthy
body weight. Conversely, a sedentary lifestyle increases the risk for overweight and
obesity and many chronic diseases, including heart disease, high blood pressure, type
2 diabetes, certain types of cancer, and osteoporosis. Overall, mortality rates from
all causes of death are lower in physica”y active peop|e than in sedentary peop|e.
Also, physical activity can aid in managing mild to moderate depression and anxiety.
Figure 2-3 lists the kcalories per hour expended in common physical activities.

4. Food Groups to Encourage. Increased intakes of fruits, vegetables, whole grains, and
fat-free or low-fat milk and milk products are likely to have important health benefits for
most Americans (Figure 2-4). Compared with the many people who consume only
small amounts of fruits and vegetab|es, those who eat more generous amounts as part
of a healthful diet are likely to have a reduced risk of chronic diseases, including stroke
and perhaps other cardiovascular diseases, type 2 diabetes, and cancer in certain sites
(such as the lungs, stomach, and colon). Diets rich in foods containing fiber, such as
fruits, vegetables, and whole grains, may reduce the risk of coronary heart disease.
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Approximate Kcalories/Hour

Moderate Physical Activity for a 154-Pound Person

Hiking 370

Light gardening/yard work 330

Dancing 330

Golf (walking and carrying clubs) 330

Bicycling (<10 mph) 990

Walking (3.5 mph) 980

Weight lifting (general light workout) 920

Stretching 180

Approximate Kcalories/Hour

Vigorous Physical Activity for a 154-Pound Person

Running/jogging (5 mph) 590

Bicycling (10 mph) 590

Swimming (slow freestyle laps) 510

Aerobics 480

Walking (4.5 mph) 460

Heavy yard work (chopping wood) 440

Weight lifting (vigorous effort) 440

Basketball (vigorous) 440

Source: Adapted from the 2005 Dietary Guidelines Advisory Committee Report.

Diets rich in milk and milk products can reduce the risk of low bone mass throughout
the life cycle. The consumption of milk products is especially important for children
and adolescents who are building peak bone mass and developing lifelong habits.

5. Fats. Fats and oils are part of a healthful diet, but the type of fat makes a difference for
heart health, and the total amount of fat consumed is also important. High intake of sat-
urated fats, trans fats, and cholesterol increases the risk of unhealthy blood lipid levels,
which in tumn increases the risk of coronary heart disease. The biggest sources of satu-
rated fat in the American diet are animal foods: cheese, beef (more than half comes
from ground beeF), whole milk, fats in baked goods, butter, and margarine. Saturated
fat is also found in eggs, poultry skin, and other full-fat dairy products, such as ice cream.

A high intake of fat (more than 35 percent of kcalories) generally increases satu-
rated fat intake and makes it more difficult to avoid consuming excess kcalories. A
low intake of fats and oils (|ess than 20 percent of |<ca|ories) increases the risk of in-
adequate intakes of vitamin E and essential fatty acids and may contribute to unfavor-
able changes in high-density lipoprotein (HDL) blood cholesterol and triglycerides.

Most dietary fats should come from sources of po|yunsaturateo| and monoun-
saturated fatty acids. Sources of polyunsaturated fatty acids are liquid vegetable
oils, including soybean oil, corn oil, and safflower oil. Plants sources that are rich
in monounsaturated fatty acids include vegetable oils (such as canola, olive, high-
oleic safflower, and sunflower oils) that are liquid at room temperature and nuts.

6. Carbohydrates. Carbohydrates are part of a healthful diet. The Acceptable
Macronutrient Distribution Range for carbohydrates is 45 to 65 percent of total
kealories. Sugars and starches supp|y energy to the body in the form of g|ucose.
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Mix up your choices
within each food group.

Make half your grains whole. Eat at least 3
ounces of whole-grain cereals, breads, crackers,
rice, or pasta every day. One ounce is about 1 slice
of bread, 1 cup of breakfast cereal, or |2 cup of
cooked rice or pasta. Look to see that grains such
as wheat, rice, oats, or corn are referred to as
“whole” in the list of ingredients.

Know the limits on fats, salt, and sugars. Read the Nutrition Facts
label on foods. Look for foods low in saturated fats and trans fats.
Choose and prepare foods and beverages with little salt (sodium)
and/or added sugars (caloric sweeteners).

FIGURE 2-4:

Food Groups to Encourage (Dietary Guidelines for
/\mericans).

Courtesy of US. Department of /\gricu|ture.

Sugars can be naturally present in foods, such as fruc-
tose in fruit, or added to foods. Added sugars are sug-
ars and Syrups that are added to foods such as soda
and cookies during processing. The more you eat of
foods containing |arge amounts of added sugars, the
more difficult it is to eat enough nutrients without gaining
weight. Consumption of added sugars provides kcalories
while providing little, if any, of the essential nutrients.
Both sugars and starches contribute to dental caries.

Diets rich in dietary fiber have been shown to have a
number of beneficial effects, including a decreased risk of
coronary heart disease and less constipation. There is also
interest in the potential relationship between diets contain-
ing fiber-rich foods and a lower risk of type 2 diabetes.
Sodium and Potassium. On average, the higher your
salt (sodium chloride) intake, the higher your blood
pressure. Nearly all Americans consume substantially
more salt than they need. Decreasing salt intake is
advisable to reduce the risk of elevated blood pressure.
Keeping blood pressure in the normal range reduces an
individual’s risk of coronary heart disease, stroke, con-
gestive heart failure, and kidney disease.

Many American adults will develop hypertension

(high blood pressure) during their lifetimes. Lifestyle
change can prevent or de|ay the onset of high blood
pressure and lower elevated blood pressure. These
changes include reducing salt intake, increasing potas-
sium intake, losing excess body weight, increasing phys-
ical activity, and eating an overall healthful diet. Fruits
and vegetab|es are excellent sources of potassium, espe-
cially winter squash, potatoes, oranges, grapefruits, and
bananas.
Alcoholic Beverages. Alcoholic beverages supply
kealories but few essential nutrients. As a result, exces-
sive alcohol consumption makes it hard to consume
enough nutrients within an individual’s daily kcalorie
allotment and to maintain a hea|thy weight. A|though the
consumption of one or two alcoholic beverages per day
is not associated with nutritional deficiencies or with
overall dietary quality, heavy drinkers may be at risk of
malnutrition if the kcalories from alcohol are substituted
for those in nutritious foods.

Alcohol may have beneficial effects when consumed in moderation. For exam-

p|e, compared with nondrinkers, adults who consume one to two drinks a day seem

to have a lower risk of heart disease.

9. Food Safety. Avoiding foods that are contaminated with harmful bacteria, viruses,

parasites, toxins, and chemical and physical contaminants is vital for healthful eating.

The signs and symptoms of foodborne illness range from upset stomach, diarrhes,
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fever, vomiting, abdominal cramps, and dehydration to more serious ones, such as
paralysis and meningitis. You can take simple measures to reduce the risk of food-
borne illness, especially at home.

MYPYRAMID

The original Food Guide Pyramid was developed in 1992 as an educational tool to help
Americans select healthful diets. The new MyPyramid (Figure 2-5), which was developed by the
U.S. Department of Agriculture, has replaced the original Food Guide Pyramid. MyPyramid

MyPyramid

MyPyramid.gov

¢
Eat at least 3 oz. of
whole-grain cereals,
breads, crackers, rice,
or pasta every day
1 oz. is about 1 slice of
bread, about 1 cup of
breakfast cereal, or 1/2
cup of cooked rice,
cereal, or pasta

For a 2,000-calorie diet, you need the amounts below from each food group.
To find the amounts that are right for you, go to MyPyramid.gov.

e - - - -

Find your balance between food and physical activity Know the limits on fats, sugars, and salt (sodium)
Be sure to stay within your daily calorie needs. Make most of your fat sources from fish, nuts, and vegetable
Be physically active for at least 30 minutes most days of the week. oils.
About 60 minutes a day of physical activity may be needed to Limit solid fats like butter, margarine, shortening, and lard,
prevent weight gain. as well as foods that contain these.
For sustaining weight loss, at least 60 to 90 minutes a day of Check the antrition Facts label to keep saturated fats, trans
physical activity may be required. fats, and sodium low.
Children and teenagers should be physically active for 60 minutes Choose f°°‘! and beve‘ragesA low in §dded Sl Added
every day, or most days. sugars contribute calories with few, if any, nutrients.

U.S. Department of Agriculture US DA

Center for Nutrition Palicy and Promotion =/~—'—-
CNPP-15

USDA is an equal opportunity provider and employer.

\ '\
MyPyramid.gov
STEPS TO A HEALTHIER YOU

FIGURE 2-5:
MyPyramid.
Courtesy of U.S.
Department of
Asgriculture.

Dietary Recommendations and Food Guides

39



translates the principles of the 2005 Dietary Guidelines and other nutritional standards to assist
consumers in making healthier food and physical activity choices. It was developed to carry the
messages of the dietary guidelines and to make Americans aware of the vital health benefits of
simple and modest improvements in nutrition, physical activity, and lifestyle behavior.

The MyPyramid symbol represents the recommended proportion of foods from each
food group and focuses on the importance of making smart food choices in every food
group, every day. Physical activity is a new element in the symbol.

MyPyramid illustrates a number of principles.

1. One size doesn’t fit all. MyPyramid symbolizes a personalized approach to healthy
eating and physical activity. There are actually twelve MyPyramids that range from
1000 to 3200 kcalories. By using Figure 2-6 or MyPyramid Plan at MyPyramid.gov,
you can get an estimate of what kcalorie level is best for you on the basis of your
age, gender, and activity level. Once you know your kealorie level, you can see
how much you need to eat from each food group (Figure 2-7).

2. Activity. Activity is represented by the steps and the person climbing them, as a
reminder of the importance of daily physical activity.

3. Moderation. Moderation is represented by the narrowing of each food group from
bottom to top. The wider base stands for foods with little or no solid fats or added
sugars. These foods should be selected more often. The narrower top area stands
for foods containing added sugars and solid fats. The more active a person is, the
more of these foods they can fit into their diet.

4. Proportionality. Proportionality is shown by the different widths of the food group
bands. The widths suggest how much food a person should choose from each
group. The widths are just a general guide, not exact proportions.

5. Variety. Variety is symbohzed by the six color bands representing the five food
groups of the Pyramid plus oils. This illustrates that foods from all groups are needed
each day for gooo| health.

6. Gradual improvement. Gradual improvement is encouraged by the slogan “Steps
to a Healthier You.” It suggests that you can benefit from taking small steps to im-
prove your diet and lifestyle each day.

For example, if you can eat 2000 kcalories a day and maintain a healthy weight, you can
use MyPyramid to see how many servings you need each day from each food group. At
2000 kcalories you can eat:

6 ounces or the equivalent of grains

2.5 cups of vegetables (five servings)

2 cups of fruit (or four servings)

3 cups of milk or the equivalent

5.5 ounces or the equiva|ent of lean meat and beans
97 grams of oils

9267 discretionary kcalories

The exact amounts of foods in these plans do not need to be achieved every day, but on av-
erage, over time.

Now, let’s take a look at each food group (grains, vegetables, fruits, milk, and meat and
beans) and then see how to use your allowance of oils and discretionary kcalories to com-
plete your understanding of MyPyramid. The nutrient contribution of each food group is
summarized in Figure 2-8. Some serving sizes are given in Figure 2-9; additional serving sizes
are in Appendix C.
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MALES FEMALES
Acctivity Level Activity Level
Sedentary Mod. Active  Active Sedentary Mod. Active  Active

AGE AGE

9 1000 1000 1000 9 1000 1000 1000
3 1000 1400 1400 3 1000 1200 1400
4 1200 1400 1600 4 1200 1400 1400
5 1200 1400 1600 5 1200 1400 1600
6 1400 1600 1800 6 1200 1400 1600
7 1400 1600 1800 7 1200 1600 1800
38 1400 1600 2000 3 1400 1600 1800
9 1600 1800 2000 9 1400 1600 1800
10 1600 1800 9900 10 1400 1800 2000
I 1800 2000 9900 1 1600 1800 2000
12 1800 2900 92400 12 1600 2000 9900
13 2000 9900 2600 13 1600 2000 9900
14 2000 2400 9800 14 1800 9000 9400
15 9900 2600 3000 15 1800 2000 9400
16 92400 9800 3200 16 1800 2000 9400
17 92400 9800 3200 17 1800 2000 92400
18 2400 9800 3200 18 1800 2000 92400
1920 92600 9800 3000 1920 2000 9200 92400
91-95 2400 9800 3000 91-95 2000 9900 2400
926-30 2400 2600 3000 96-30 1800 2000 2400
31-35 92400 9600 3000 31-35 1800 2000 9900
3640 2400 92600 9800 3640 1800 2000 9900
41-45 9900 92600 9800 41-45 1800 2000 9900
46-50 9900 9400 9800 46-50 1800 2000 9900
51-55 9900 2400 9800 51-55 1600 1800 9900
56-60 9900 2400 2600 56-60 1600 1800 9900
61-65 2000 9400 2600 61-65 1600 1800 2000
6670 2000 9900 2600 6670 1600 1800 2000
7175 2000 2900 2600 7175 1600 1800 2000
76 and up 2000 9900 2400 76 and up 1600 1800 2000

*Kealorie levels are based on the Estimated Energy Requirements (EER) and activity levels from the Institute of Medicine Dietary
Reference Intakes Macronutrients Report, 2002. Sedentary means less than 30 minutes a day of moderate physical activity

in addition to daily activities. Moderately active means at least 30 to 6O minutes a day of moderate physical activity

in addition to daily activities. Active means 6O or more minutes a day of moderate physical activity in addition to daily activities.

Source: United States Department of Agriculture, Center for Nutrition Policy and Promotion (2005).

Grain group

In the MyPyramid graphic, the grain group is represented by the orange band on the left. Any
food made from wheat, rice, oats, cornmeal, barley, or another cereal grain is a grain product.
Bread, pasta, oatmeal, breakfast cereals, tortillas, and grits are examples of grain products.
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Food Group Major Contribution(s)”
Fruit Group Vitamin C
Vegetable Group Vitamin A
Vegetable Subgroups Vitamin A
Dark Green Vegetables
Orange \/egetab|es
Legumes
Starchy Vegetables
Other \/egetab|es
Grain Group Thiamin
Folate
Magnesium
Iron
Copper
Carbohydrdt@
Fiber
Grain Subgroups
Whole Grains Folate
Magnesium
Iron
Copper
Carbohydrdte
Fiber
Enriched Grains Folate
Thiamin
Carbohydrate
/\/\edt, Pou|try, Fish, Dr\/ Niacin
Beans, Eggs, and Nuts Group Vitamin B6
Zinc
Protein
Milk Group Riboflavin
Vitamin Byo
Calcium
Phosphorus
Oils and soft margarines Vitamin E
Linoleic acid

Alpha-linclenic acid
*Maijor contribution means that the food group or subgroup provides more of the
nutrient than does any other sing|e food group, dveraged over dll calorie levels.

Source: 2005 Report of the Dietary Guidelines Advisory Committee.

Grains are divided into two subgroups: whole grains and refined grains. Whole grains
contain the entire grain kernel: the fiber-rich bran, the germ, and the endosperm. Examples
include whole-wheat flour, bulgur, oatmeal, brown rice, and whole cornmeal.

Refined grains have been milled, a process that removes the bran and the germ. This is
done to give grains a finer texture and improve their shelf life, but it also removes dietary
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Food Group
Grains

1 ounce-equivalent =
1 slice bread
1 small muffin (1 ounce)
[ cup read\/»to—eat cereal flakes
% cup cooked rice, pasta, or cooked cereal
1 ounce dry pasta or rice
\/egetdb|es [ cup vegetdb|es =
[ Cup cut-up raw or cooked vegetab|es
1 cup vegetable juice
9 cups leafy salad greens (raw)
Fruits 1 cup fruit =
1 cup cut-up raw or cooked fruit
1 cup 100 percent fruit juice
Milk 1 cup mik =
1 cup milk or yogurt
1/ ounces natural cheese such as cheddar cheese
92 ounces processed cheese
Meats and beans [ ounce—equiva|ent =
1 ounce lean meat, pou|try, or fish
1 egg
Vi cup cooked dry beans or tofu
1 tablespoon peanut butter
Y ounce nuts or seeds

*See Appendix C for an expanded list.

fiber, iron, and many B vitamins. Some examples of refined grain products are white flour,
white bread, white rice, and degermed cornmeal. Most refined grains are enriched. This
means that certain B vitamins and iron are added back after processing. Fiber is not added
back to enriched grains. Some food products, such as breads, can be made from mixtures of
whole grains and refined grains.

At the 2000-kealorie level, you need to eat 6 ounce-equivalents daily, and at least 3 of
those ounce-equivalents should be whole grain. At all kcalorie levels, all age groups should
eat at least half the grains as whole grains to achieve the fiber recommendation. In general,
1 slice of bread, 1 cup of ready-to-eat cereal, 1 small muffin, or % cup of cooked rice, cooked
pasta, or cooked cereal can be considered as 1 ounce-equivalent from the grains group.
Appendix C gives additional information on serving sizes.

Grains are important sources of many nutrients, including several B vitamins (thiamin,
riboflavin, niacin, and folate) and minerals (iron and copper). Thiamin, riboflavin, and
niacin play a key role in metabolism—they help the body release energy from protein, fat,
and carbohydrates. B vitamins are also essential for a healthy nervous system. Folate helps
the body form red blood cells. Eating grains fortified with folate before and during preg-
nancy helps prevent certain types of birth defects.

Whole grains are also good sources of dietary fiber, magnesium, and selenium. Dietary
fiber from whole grains, as part of an overall healthy diet, helps reduce blood cholesterol
levels and may lower the risk of heart disease. Fiber is also important for proper bowel function.

Dietary Recommendations and Food Guides

45



It helps reduce constipation and diverticulosis. Fiber-containing foods such as whole grains
also help provide a feeling of fullness with fewer kcalories. Magnesium is used in building
bones and releasing energy from muscles. Selenium protects cells from oxidation and is also
important for a healthy immune system.

Figure 2-10 gives tips to help you eat whole grains.

Vegetable group

Any vegetable or 100 percent vegetable juice counts as a member of the vegetable group.
Vegetables are organized into five subgroups, based on their nutrient content. Some com-
monly eaten vegetables in each subgroup are:

1. Dark green vegetab|es: dark green |eafy lettuce, romaine lettuce, spinach, bok choy,
collard greens, turnip greens

2. Ordnge vegetab|es: carrots, sweet potatoes, acorn squash, butternut squash

3. Dry beans and peas: kidney beans, pinto beans, navy beans, split peas, lentils,
soybeans, black-eyed peas

4. Starchy vegetab|es: potatoes, corn, peas, lima beans

5. Other vegetab|es: onions, tomatoes, ce|ery, cucumbers, green or red peppers,
iceberg lettuce, mushrooms, vegetable juice, wax beans

A weekly intake of specific amounts from each of the five vegetable subgroups is recom-
mended for adequate nutrient intake. Each subgroup provides somewhat different nutrients.
At the 2000-kcalorie level, 2.5 cups of vegetables is recommended each day. The following
weekly amounts are suggested from each subgroup.

Dark green vegetables 3 cups/week
Orange vegetables 2 cups/week
Beans 3 cups/week
Starchy vegetables 3 cups/ week
Other vegetables 61/2 cups/ week

The recommendations from the vegetable group are given in cups. In general, 1 cup of
raw or cooked vegetables or vegetable juice can be considered as 1 cup from the vegetable
group. Two cups of raw leafy greens are considered as 1 cup from the vegetable group.
Appendix C gives additional information on serving sizes.

Most vegetables are naturally low in kcalories and fat. None have cholesterol, although
sauces or seasonings may add fat, kcalories, and/or cholesterol. Vegetables are important
sources of many nutrients, including dietary fiber, vitamin A, vitamin C, vitamin E, folate,
magnesium, and potassium. Vitamin A keeps the eyes and skin healthy and helps protect
against infections. Vitamin C helps heal cuts and wounds and keep teeth and gums healthy.
Vitamin C also helps iron get absorbed. Vitamin E is needed by the immune system and
nervous system and also helps prevent vitamin A from being oxidized. Magnesium is used in
building bones and releasing energy from muscles. Diets rich in potassium may help main-
tain healthy blood pressure.

Figure 2-11 gives you tips to help you eat more vegetables.

Fruit group

Any fruit or 100 percent fruit juice counts as part of the fruit group. Fruits may be fresh,
canned, frozen, or dried and may be whole, cut up, or puréed. Consumption of whole fruits
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IN GENERAL

To eat more whole grains, substitute a whole-grain product for a refined product, such as eating whole-wheat bread instead of
white bread or brown rice instead of white rice. It's important to substitute the who|e-grain product for the refined one, rather
than aa’ding the who|e-grain product.

For a change, try brown rice or whole-wheat pasta. Use brown rice stuffing in baked green peppers or tomatoes and whole-
wheat macaroni in macaroni and cheese.

Use whole grains in mixed dishes, such as barley in vegetable soup or stews and bulgur wheat in casseroles or stir-fries.
Create a whole-grain pilaf with a mixture of barley, wild rice, brown rice, broth, and spices. For a special touch, stir in toasted
nuts or chopped dried fruit.

Experiment by substituting whole-wheat or oat flour for up to half the flour in pancake, waffle, muffin, or other flour-based
recipes. They may need a bit more leavening.

Use whole-grain bread or cracker crumbs in meatloaf.

Try rolled oats or a crushed, unsweetened whole-grain cereal as breading for baked chicken, fish, veal cutlets, or eggplant
parmesan.

Try an unsweetened, whole-grain, ready-to-eat cereal as croutons in salad or in place of crackers with soup.

Freeze leftover cooked brown rice, bu|gur, or bar|ey. Heat and serve it later as a quic|< side dish.

AS SNACKS

Snack on ready—to-eat, who|e-grain cereals such as toasted oat cereal.
Add whole-grain oatmeal when making cookies or other baked treats.
Try a whole-grain snack chip, such as baked whole-grain tortilla chips.

Popcorn, a whole grain, can be a hea|thy snack with litle or no added salt or butter.

WHAT TO LOOK FOR ON THE FOOD LABEL

Choose foods that name one of the following whole-grain ingredients first on the label’s ingredient list:
Brown rice

Bulgur

QOatmeal

Whole oats

Whole rye

Whole wheat

\X/ho|e-grain corn

Wild rice

Color is not an indication of a whole grain. Bread can be brown because of molasses or other added ingredients. Read the
ingredient list to see if it is a whole grain.

Source: U.S. Department of /\gricu|ture‘

(fresh, canned, or dried) rather than fruit juice for the majority of the total daily amount is

suggested to ensure adequate fiber intake.

At the 2000-kcalorie level, 2 cups of fruits are recommended daily. In general, 1 cup of fruit
or 100 percent fruit juice or % cup of dried fruit can be considered as 1 cup from the fruit
group. You can also count the following as 1 cup: 1 small apple, 1 large banana, 32 seedless
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IN GENERAL

¢ Buy fresh vegetables in season. They cost less and are likely to be at their peak flavor.

o Stock up on frozen vegetables for quick and easy cooking in the microwave.

C Buy vegetab|es that are easy to prepare. Pick up prewashed bags of salad greens and add baby carrots or grape tomatoes for a
salad in minutes. Buy packages of baby carrots or celery sticks for quick snacks.

¢ Use a microwave to quickly “zap” vegetables. White or sweet potatoes can be baked quickly this way.

* Vary your veggie choices to keep meals interesting.

¢ Try crunchy vegetables, raw or lightly steamed.

FOR THE BEST NUTRITIONAL VALUE

o Select vegeteb|es with more potassium oFten, such as sweet potatoes, white potatoes, white beans, tomato products (paste,
sauce, and juice), beet greens, soybeans, lima beans, winter squash, spinach, lentils, kidney beans, and split peas.

* Sauces or seasonings can add calories, fat, and sodium to vegetables. Use the Nutrition Facts label to compare the calories
and Percent Daily Value for fat and sodium in plain and seasoned vegetables.

o Prepare more foods from fresh ingredients to lower sodium intake. Most sodium in the food supply comes from packaged or
processed foods.

* Buy canned vegetables labeled “no salt added.” If you want to add a little salt, it will likely be less than the amount in the
regular canned product.

AT MEALS

* Plan some meals around a vegetable main dish, such as a vegetable stir-fry or soup. Then add other foods to complement it.
o Try a main dish salad for lunch. Go light on the salad dressing.

¢ Include a green salad with your dinner every night.

¢ Shred carrots or zucchini into meatloaf, casseroles, quick breads, and muffins.

¢ Include chopped vegetables in pasta sauce or lasagna.

¢ Order a veggie pizza with toppings such as mushrooms, green peppers, and onions and ask for extra veggies.

o Use puréed, cooked vegetables such as potatoes to thicken stews, soups, and gravies. They add flavor, nutrients, and texture.

o Girill vegetable kabobs as part of a barbecue meal. Try tomatoes, mushrooms, green peppers, and onions.

MAKE VEGETABLES MORE APPEALING

¢ Many vegetables taste great with a dip or dressing. Try a low-fat salad dressing with raw broccoli, red and green peppers,
celery sticks, or cauliflower.

* Add color to salads by adding baby carrots, shredded red cabbage, or spinach leaves. Include in-season vegetables for variety
through the year.

¢ Include cooked dry beans or peas in flavorful mixed dishes, such as chili or minestrone soup.

* Garnish plates or serving dishes with vegetable slices.

¢ Keep a bowl of cut-up vegetables in a see-through container in the refrigerator. Carrot and celery sticks are traditional, but con-
sider broccoli florets, cucumber slices, and red or green pepper strips.

Source: U.S. Department of Agricu|ture.

grapes, 1 medium pear, 2 large plums, or 1 large orange. Appendix C gives information on ad-
ditional serving sizes.

Most fruits are naturally low in kealories, fat, and sodium. None have cholesterol. Fruits
are important sources of many nutrients, including vitamin C, potassium, folate, and dietary

fiber.
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Eating foods such as fruits or vegetables that are low in kcalories instead of a higher-kcalorie
food may be useful in helping to lower kcalorie intake. Eating a diet rich in fruits and veg-
etables as part of an overall healthy diet may reduce the risk for heart disease, stroke, type 2
diabetes, and certain types of cancer, such as stomach and colon cancer.

Figure 2-12 gives you tips to help you eat more fruits.

Milk group

All fluid milk products and many foods made from milk are included in the milk group.
Foods made from milk that retain their calcium content are part of this group, while foods
made from milk that have little to no calcium, such as cream cheese, cream, and butter, are
not. Most choices in the milk group should be fat-free or low-fat. If you choose milk or
yogurt that is not fat-free or cheese that is not low-fat, the fat in the product counts as part
of your discretionary kealorie allowance (to be discussed in a moment). If sweetened milk
products are chosen, such as chocolate milk and drinkable yogurt, the added sugars also
count as part of the discretionary kcalorie allowance.

The recommendations for the milk group are given in cups. At the 2000-kcalorie level,
3 cups of milk or equivalents are suggested. In general, 1 cup of milk or yogurt, 1% ounces
of natural cheese, or 2 ounces of processed cheese can be considered as 1 cup from the milk
group. Appendix C gives additional information on serving sizes.

Foods in the milk group provide nutrients vital to health, such as calcium, vitamin D,
potassium, and protein.

® Calcium is used for building bones and teeth and maintaining bone mass. Milk products
are the primary source of calcium in American diets. Diets that provide 3 cups or the
equivalent of milk products daily can improve bone mass.

® Vitamin D functions in the body to maintain proper levels of calcium and phosphorus in
the blood, thus he|ping to build and maintain bones. Vitamin D is added to milk, some
milk products, and some ready—to-eat breakfast cereals.

® Diets rich in potassium may help maintain healthy blood pressure.

Diets rich in milk and milk products help build and maintain bone mass throughout the life
cycle. The intake of milk products is especially crucial for bone growth during childhood and
adolescence, when bone mass is being built.

Figure 2-13 gives you tips for making wise choices in the milk group.

Meat and beans group

All foods made from meat, poultry, fish, dry beans or peas, eggs, nuts, and seeds are con-
sidered part of this group. Most meat and poultry choices should be lean or low-fat. Fish,
nuts, and seeds contain healthy oils, and so you can often choose these foods instead of
meat or poultry. If higher-fat choices are made, such as regular ground beef (75 to 80 per-
cent lean) or chicken with skin, the fat in the product counts as part of the discretionary
kcalorie allowance. If solid fat is added in cooking, such as frying chicken in shortening or
frying eggs in butter or stick margarine, this also counts as part of the discretionary kcalo-
rie allowance.

Dry beans and peas are the mature forms of legumes such as kidney beans, pinto beans,
lima beans, black-eyed peas, and lentils. These foods are excellent sources of plant protein
and also provide other nutrients, such as iron and zinc. They are similar to meats, poultry,
and fish in their contribution of these nutrients and are low in fat. Many people consider dry
beans and peas as vegetarian alternatives for meat. However, they are also excellent sources
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IN GENERAL

¢ Keep a bowl of whole fruit on the table, on the counter, or in the refrigerator.

o Refrigerate cut-up fruit to store for later.

o Buy fresh fruits in season, when they may be less expensive and at their peak flavor.

o Buy fruits that are dried, frozen, and canned (in water or juice) as well as fresh so that you always have a supply on hand.

o Consider convenience when shopping. Buy precut packages of fruit (such as melon or pineapple chunks) for a healthy snack
in seconds. Choose pacl(aged fruits that do not have added sugars.

FOR THE BEST NUTRITIONAL VALUE

* Make most of your choices with whole or cut-up fruit rather than juice for the benefits that dietary fiber provides.

o Select fruits with more potassium often, such as bananas, prunes and prune juice, dried peaches and apricots, cantaloupe,
honeydew melon, and orange juice.

* When choosing canned fruits, select fruit canned in 100 percent fruit juice or water rather than syrup.

¢ Vary your fruit choices. Fruits differ in nutrient content.

AT MEALS

o At breakfast, top your cereal with bananas or peaches, add blueberries to pancakes, and drink 100 percent orange or grape-
fruit juice. Ofr try a fruit mixed with low-fat or fat-free yogurt.

* At lunch, pack a tangerine, banana, or grapes to eat or choose fruits from a salad bar. Individual containers of fruits such as
peaches or applesauce are easy and convenient.

* At dinner, add crushed pineapple to coleslaw or include mandarin oranges or grapes in a tossed salad.

* Make a Waldorf salad with apples, celery, walnuts, and dressing.

o Try meat dishes that incorporate fruit, such as chicken with apricots or mango chutney.

o Add fruit such as pineapple or peaches to kabobs as part of a barbecue meal.

o For dessert, have baked apples, pears, or a fruit salad.

AS SNACKS

C Cut-up fruit makes a great snack. Either cut them yourse" or buy precut packages of fruit pieces such as pineapp|es or melons.
Or try whole fresh berries or grapes.

¢ Dried fruits also make a great snack. They are easy to carry and store well. Because they are dried, ¥, cup is equivalent to %
cup of other fruits.

o Keep a package of dried fruit in your desk or bag. Some fruits that are available dried include apricots, apples, pineapple,
bananas, cherries, figs, dates, cranberries, blueberries, prunes (dried plums), and raisins (dried grapes).

* As a snack, spread peanut butter on apple slices or top frozen yogurt with berries or slices of kiwi fruit.

¢ Frozen juice bars (100 percent juice) make healthy alternatives to high-fat snacks.

MAKE FRUIT MORE APPEALING

* Many frits taste great with a dip or dressing. Try low-fat yogurt or pudding as a dip for fruits such as strawberries or melons.

o Make a fruit smoothie by blending fat-free or low-fat milk or yogurt with fresh or frozen fruit. Try bananas, peaches, strawber-
fies, or other berries.

¢ Try applesauce as a fat-free substitute for some of the oil when baking cakes.

o Try different textures of fruits. For example, apples are crunchy, bananas are smooth and creamy, and oranges are juicy.

¢ For fresh fruit salads, mix apples, bananas, or pears with acidic fruits such as oranges, pineapple, or lemon juice to keep them
from turing brown.

Source: U.S. Department of Agricu|ture.
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FROM THE MILK GROUP IN GENERAL

Include milk as a beverage at meals. Choose fat-free or low-fat milk.

IF you usually drink whole milk, switch gradually to fat-free milk to lower saturated fat and
calories. Try reduced-fat (2 percent), then low-fat (1 percent), and Fina”y fat-free (skim) milk.
IF you drink cappuccinos or lattes, ask for them with fat-free (skim) milk.

Add fat-free or low-fat milk instead of water to oatmeal and hot cereals.

Use fat-free or low-fat milk when mal(ing condensed cream soups (such as cream of tomato).
Have fat-free or low-fat yosgurt as a snack.

Make a dip for fruits or vegetables from yogurt.

Make fruit-yogurt smoothies in the blender.

For dessert, make chocolate or butterscotch pudding with fat-free or low-fat milk.

Top cut-up fruit with flavored yogurt for a quick dessert.

Top casseroles, soups, stews, or vegetab|es with shredded low-fat cheese.

Top a baked potato with fat-free or low-fat yogurt.

FOR THOSE WHO CHOOSE NOT TO CONSUME MILK PRODUCTS

IF you avoid milk because of lactose intolerance, the most reliable way to get the health bene-
fits of milk is to choose lactose-free alternatives within the milk group, such as cheese, yogurt,
and lactose-free milk, or to consume the enzyme lactase before consuming milk products.
Calcium choices for those who do not consume milk products include:

Calcium-fortified juices, cereals, breads, soy beverages, or rice beverages.

Canned fish (sardines, salmon with bones) soybeans and other soy products (soy-based
beverages, soy yogurt, tempeh), some other dried beans, and some lealy greens (collard
and turnip greens, kale, bok choy). The amount of calcium that can be absorbed from these
foods varies.

Source: U.S. Department of Agriculture.

of dietary fiber and nutrients such as folate that are low in diets of many Americans. These

nutrients are found in plant foods such as vegetables. Because of their high nutrient content,

the consumption of dry beans and peas is recommended for everyone, including people who

also eat meat, poultry, and fish regularly.

Dry beans and peas can be counted either as vegetables (dry beans and peas subgroup) or in

the meat, poultry, fish, dry beans, eggs, and nuts (meat and beans) group. Generally, individu-
als who regularly eat meat, poultry, and fish would count dry beans and peas in the vegetable
group. Individuals who seldom eat meat, poultry, or fish (vegetarians) would count some of the
dry beans and peas they eat in the meat, poultry, fish, dry beans, eggs, and nuts group.

The recommendations for the meat and beans group are given in ounce-equivalents. At

the 2000-kcalorie level, you are allowed 5.5 ounce-equivalents. In general, 1 ounce-equivalent

is equal to 1 ounce of meat, poultry, or fish; ¥4 cup cooked dry beans; 1 egg; 1 tablespoon of
peanut butter; or ¥ ounce of nuts or seeds. Appendix C gives additional information on serv-
ing sizes.

The meat and bean group supplies many nutrients, including protein, B vitamins (niacin,

thiamin, riboflavin, and B), vitamin E, iron, zinc, and magnesium. Protein has many func-

tions in the body, where it is part of most body structures; builds and maintains the body; is

a part of many enzymes, hormones, and antibodies; transports substances; maintains fluid

and acid-base balance; provides energy for the body; and helps in blood clotting.
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DISCRETIONARY
KCALORIES
The balance of kealories
you have after meeting the
recommended nutrient
intakes by eating foods in
low-fat or no added sugar
forms. Your discretionary
kealorie allowance may be
used to select forms of
foods that are not the most
nutrient-dense (such as
whole milk rather than fat-
free milk) or may be addi-
tions to foods, such as
sugar or butter.

Some food choices in this group are high in saturated fat. Diets that are high in saturated fats
raise “bad” cholesterol levels in the blood. The “bad” cholesterol is called LDL (low-density
lipoprotein) cholesterol. High levels of LDL cholesterol, in turn, increase the risk for heart
disease. Food choices that are high in saturated fat include fatty cuts of beef, pork, and lamb;
regular ground beef (75 to 85 percent lean); regular sausages, hot dogs, and bacon; some
luncheon meats, such as regular bologna and salami; and duck. To help keep blood choles-
terol levels healthy, limit the amount of these foods you eat.

Some foods in this group are high in cholesterol, which can raise LDL cholesterol levels
in the blood. Cholesterol is found only in foods from animal sources. Egg yolks and organ
meats such as liver are high in cholesterol. (Egg whites are cholesterol-free.) To help keep
blood cholesterol levels healthy, limit the amount of these foods you eat.

Figure 2-14 gives you tips for making wise choices in the meat and bean group.

Oils

The thin yellow column in MyPyramid represents oils. Oils are fats that are liquid at room
temperature, such as the vegetable oils used in cooking. Oils come from many different
plants and from fish. Some common vegetable oils include canola oil, corn oil, olive oil, saf-
flower oil, and soybean oil. Some oils are used mainly as flavorings, such as walnut oil and
sesame oil. A number of foods are naturally high in oils, such as nuts, olives, some fish, and
avocados. Foods that are mainly oil include certain salad dressings, mayonnaise, and soft (tub
or squeeze) margarine.

Most of the fats you eat should be polyunsaturated fatty acids or monounsaturated fatty
acids. Oils are the major sources of both of these types of fatty acids in the diet. Polyunsaturated
fatty acids are found in the greatest amounts in safflower, corn, soybean, sesame, and sunflower
oils. Good examples of oils high in monounsaturated fatty acids include olive oil, canola oil,
and peanut oil. Polyunsaturated and monounsaturated fatty acids are also found in nuts and
seeds. They do not raise LDL (“bad”) choelsterol levels in the blood.

MyPyramid shows suggested amounts of “Oils” to consume (Figure 2-15) because oils are
also major contributors of vitamin E and essential fatty acids. Oils include vegetable oils and
soft vegetable oil table spreads that have no trans fats. Oils may also come from mayonnaise,
salad dressings, and olives (see Figure 2-16).

While consuming some oil is needed for health, oils still contain kealories. In fact, oils
and solid fats both contain about 120 kcalories per tablespoon. Therefore, the amount of oil
consumed needs to be limited to balance total kcalorie intake.

Discretionary kcalories

MyPyramid counts most solid fats (such as butter, stick margarine, and shortening) and all
added sugars (sugars and syrups that are added to foods or beverages during processing or
preparation) as discretionary kcalories even if they are part of your selections from the
grains group, lean meat group, or another food group. When you choose foods from the food
groups, it is assumed that your selections of vegetables, fruits, grains, milk, and meat and
beans are fat-free or low-fat and contain no added sugars. For example, if you have milk with
fat, such as reduced-fat or whole milk, the extra fat (and therefore kcalories) in these choices
will come from your discretionary kcalorie allowance. Here are some more examples of solid
fat and sugar in foods that count toward your discretionary kcalorie allowance.

® The fat in cheese
® The fat and sugar in chocolate milk, ice cream, and pudding
* The fat in well-marbled cuts of meat or ground beef with more than 5 percent fat by weight
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GO LEAN WITH PROTEIN

o Start with a lean choice:
o The leanest beef cuts include round steaks and rounds (round eye, top round, bottom round, round tip), top loin, top
sifloin, and chuck shoulder and arm roasts.
® The leanest pork choices include pork loin, tenderloin, and center loin.
o Choose extra-lean ground beef. The label should say at least “90 percent lean.” You may be able to find ground beef that
is 93 percent or 95 percent lean.
* Buy skinless chicken parts or take off the skin before cooking.
o Boneless skinless chicken breasts and turkey cutlets are the leanest poultry choices.
o Choose lean turkey, roast beef, ham, or low-fat luncheon meats for sandwiches instead of luncheon meats with more fat,
such as regular bologna or salami.
o Keep it lean:
o Tiim away all the visible fat from meats and poultry before cooking.
* Broil, grill, roast, poach, or boil meat, poultry, or fish instead of frying.
® Drain off any fat that appears during cooking.
o Skip or limit the breading on meat, poultry, or fish. Breading adds fat and calories. It will also cause the food to soak up
more fat during frying.
= Prepare dry beans and peas without added fats.
® Choose and prepare foods without high-fat sauces or gravies.

VARY YOUR PROTEIN CHOICES

® Choose fish more often for lunch or dinner. Look for fish rich in omega-3 fatty acids, such as salmon, trout, and herring. Some
ideas are:
* Salmon steak or filet
* Salmon loaf
* Girilled or baked trout
¢ Choose dry beans or peas as a main dish or part of a meal often. Some choices are:
o Chili with kidney or pinto beans
o Stir-fried tofu
o Split-pea, lentil, minestrone, or white bean soup
o Baked beans
o Black bean enchiladas
¢ Garbanzo or kidney beans on a chef’s salad
¢ Rice and beans
o Salsa with beans
® Veggie burgers or garden burgers
o Hummus (chickpeas) spread on pita bread
o Choose nuts as a snack, on salads, or in main dishes. Use nuts to replace meat or poultry, not in addition to these items:
o Use pine nuts in pesto sauce for pasta.

Add slivered almonds to steamed vegetab|es.
Add toasted peanuts or cashews to a vegetab|e stir-Fry instead of meat.
Sprin|<|e a few nuts on top of low-fat ice cream or frozen yosgurt.

Add walnuts or pecans to a green salad instead of cheese or meat.

WHAT TO LOOK FOR ON THE FOOD LABEL

o Check the Nutrition Facts label for the saturated fat, trans fat, cholesterol, and sodium content of packaged foods.
o Lowerfat versions of many processed meats are available. Look on the Nutrition Facts label to choose products with less fat
and saturated fat.

Source: U.S. Department of Agriculture.
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Group Age Amount of Oil
Children 9-3 years old 3 teaspoons
48 years old 4 teaspoons
Girls 9—13 years old 5 teaspoons
1418 years old 5 teaspoons
Boys 013 years old 5 teaspoons
14-18 years old 6 teaspoons
Women 19—30 vyears old 6 teaspoons
31-50 vears old 5 teaspoons
51+ years old 5 teaspoons
Men 19—30 years old 7 teaspoons
31-50 vears old 6 teaspoons
51+ years old 6 teaspoons
*These amounts are appropriate for individuals who get less than 30 minutes per day of moderate
physica| activity beyoncl their normal dai|\/ activities. Those who are more physica”y active
may be able to consume more while staying within kcalorie needs.
Source: US. Department of Agricu|ture.
® The fat in poultry skin
® The fat in higher-fat luncheon meats, bacon, and sausage
® The sugar added to fruits and fruit juices
® The added fat and/or sugars in vegetab|es prepared with added fat or sugars
¢ The added fats and/or sugars in grain products containing higher levels of fats and/or sugars,

such as sweetened cereals, higher-fat crackers, pies and other pastries, cakes, and cookies

Discretionary kealories therefore represent the balance of kcalories you have after meeting
the recommended nutrient intakes by eating foods in low-fat or no added sugar forms.

For example, assume your kcalorie budget is 2000 kcalories per day. Of these kcalories,
you need to spend about 1735 kcalories for essential nutrients if you choose foods without
added fat and sugar. Then you have 265 discretionary kealories left. You may use these on

Amount Amount Kcalories Total
Oils/Foods of Food of Qil From Fat Kcalories
Vegetable oils (such as canola, 1 tablespoon 3 teaspoons 120 120
com, olive, soybean, safflower,
pednut)
Margarine (trans fat-free) 1 tablespoon 9V teaspoons 100 100
Mayonnaise 1 tablespoon Q]/Q teaspoons 100 100
Mayonnaise-type salad dressing 1 tablespoon 1 teaspoon 45 55
ltalian dressing 9 tablespoons 9 teaspoons 75 85
Thousand Island dressing 9 tablespoons Q]/Q teaspoons 100 120
Olives, ripe, canned 4 large 1/9 teaspoon 15 20

Source: US. Department of Agriculture.
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“luxury” versions of the foods in each group, such as higher-fat meat, sweetened cereal, and
cookies. Or, you can spend them on sweets, soda, wine, or beer or by adding fats (such as
butter) or sweeteners (such as syrup or table sugar) to foods. Figure 2-17 shows you how to
count the discretionary kcalories you eat.

Most solid fats are high in saturated fats and/or trans fats, both of which raise LDL choles-
terol levels and increase the risk of heart disease. A few plant oils, including coconut oil and palm
kernel oil, are high in saturated fats and for nutritional purposes should be considered solid fats.

Total discretionary kcalories should be limited to the amounts shown at the bottom of the
MyPyramid chart (Figure 2-7). The best way to increase the number of discretionary kcalo-
ries is to increase physical activity. The greater the amount of physical activity, the more dis-
cretionary kealories will be available.

Estimated Estimated
Total Discretionary
Food Amount Calories Calories
MILK GROUP
Fat-free milk 1 cup 35 0
1 percent milk 1 cup 100 20
9 percent milk (reduced-fat) 1 cup 195 40
Whole milk 1 cup 145 65
Low-fat chocolate milk 1 cup 160 75
Cheddar cheese 1% ounces 170 90
Nonfat mozzarella 1% ounces 65 0
Whole-milk mozzarella 1 1/9 ounces 130 45
Fruit-flavored low-fat yogurt Tcup (8 fl oz) 9240 to 250 100 to 115
Frozen yogurt 1 cup 920 140
lce cream, vanilla 1 cup 990 905
Cheese sauce ]/4 cup 120 75
MEAT AND BEANS GROUP
Extra-lean ground beef, 95 percent lean 3 oz, cooked 165 0
Regular ground beef, 80 percent lean 3 oz, cooked 230 65
Turkey roll, light meat 3 slices (1 oz. each) 195 0
Roasted chicken breast (skinless) 3oz 140 0
Roasted chicken thigh with skin 3oz 210 70
Fried chicken with skin and batter 3 wings 475 335
Beef sausage, precooked 3 oz, cooked 345 180
Pork sausage 3 oz, cooked 900 195
Beef bologna 3 dlices (1 oz each) 965 100
GRAINS
Whole-wheat bread 1 slice (1 0z.) 70 0
White bread 1 slice (1 oz.) 70 0
English muffin 1 muffin 135 0
Blueberry muffin 1 small (2 0z.) 185 45
(Cont/nued)
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Food

Croissant

Biscuit, plain

Combread

Graham crackers
Whole-wheat crackers

Round snack crackers
Chocolate chip cookies
Cake-type doughnuts, plain
Glazed doughnut, yeast type

Cinnamon sweet roll

VEGETABLES

French fries

Onion rings

EXTRAS*

Regular soda

Regular soda

Diet soda

Fruit punch

Table wine

Beer (regular)

Beer (|ig|'1t)

Distilled spirits (80 proof)
Butter

Stick margarine

Cream cheese

Heavy (whipping) cream

Dessert topping, frozen, semisolid

Gravy, canned

Estimated Estimated
Total Discretionary

Amount Calories Calories
1 med. (2 0z.) 230 95

1 9% inches diameter 130 60

1 piece (9% by 9V by 17, inches) 190 50
9 large pieces 120 50

5 crackers 20 20
7 crackers 105 35

9 large 135 70
9 mini doughnuts, 17% inches diameter 120 50

1 medium, 3% inches in diameter 940 165
13 oz roll 310 100

1 medium order 460 395

1 order (8 to 9 rings) 975 160

1 can (12 fluid ounces) 155 155
120 ounce bottle 260 960
1 can (12 fluid ounces) 5 5

1 cup 15 15
5 fluid ounces 15 115
19 fluid ounces 145 145
12 fluid ounces 10 10
1% fluid ounces 95 95

1 teaspoon 35 35

1 teaspoon 35 35

1 tablespoon 50 50

1 tablespoon 50 50

1 tablespoon 15 15
V4 cup 30 30

*All the calories in candy, sodas, alcoholic beverages, and solid fats are discretionary calories. The calories per serving are listed on the Nutrition Facts label on

food packages. Be sure to compare the stated serving size to the amount actually eaten. If you eat twice the stated serving size, you will get twice the calories.

Source: US. Department of Agricu|ture,

Physical activity

Physical activity simply means movement of the body that uses energy. Walking, gardening,
briskly pushing a baby stroller, climbing the stairs, playing soccer, and dancing the night away
are all good examples of being active. For health benefits, physical activity should be moder-
ate or vigorous and add up to at least 30 minutes a day. Moderate physical activities include:

® Walking briskly (about 31/9 miles per hour)
* Hiking
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Gardening/yard work

Dancing

Golf (walking and carrying clubs)
Bicycling (less than 10 miles per hour)

Weight training (general light workout)
Vigorous physical activities include:

Running or jogging (5 miles per hour)
Bicycling (more than 10 miles per hour)
Swimming (freestyle laps)

Aerobics

Walking very fast (4V, miles per hour)
Heavy yard work, such as chopping wood
Weight lifting (vigorous effort)

Basketball (competitive)

Some physical activities are not intense enough to help you meet the recommendations.
Although you are moving, these activities do not increase your heart rate, and so you should not
count them toward the 30 or more minutes a day for which you should strive. These include
walking at a casual pace, such as while grocery shopping, and doing light household chores.

Some types of physical activity are especially beneficial:

® Aerobic activities: Speed heart rate and breathing and improves heart and lung fitness.
Examples are brisk walking, jogging, and swimming.

® Resistance, strength building, and weight-bearing activities: Help build and maintain
bones and muscles by working them against gravity. Examples are carrying a child, lifting
weights, and walking.

® Balance and stretching activities: Enhance physical stability and flexibility, which reduces
the risk of injuries. Examples are gentle stretching, dancing, yoga, martial arts, and t'ai chi.

Ata minimum, do moderate-intensity activity for 30 minutes most days or preferably every day.
This is in addition to your usual daily activities. Increasing the intensity or the amount of time of
this activity can have additional health benefits and may be needed to control body weight.

About 60 minutes a day of moderate physical activity may be needed to prevent weight
gain. For those who have lost weight, at least 60 to 90 minutes a day may be needed to main-
tain the weight loss. At the same time, kcalorie needs should not be exceeded. Children and
teenagers should be physically active for at least 60 minutes every day or most days.

While 30 minutes a day of moderate-intensity physical activities provides health bene-
fits, being active for longer or doing more vigorous activities can provide even greater health
benefits. It also uses up more kealories per hour. No matter what activity you choose, it can
be done all at once or divided into two or three parts during the day. Even 10-minutes bouts
of activity count toward your total.

Most adults do not need to see their health-care provider before starting to exercise at a
moderate level. However, men over age 40 and women over age 50 planning to start vigor-
ous physical activity should consult a health-care provider.

Planning menus using MyPyramid

Planning menus gives you the opportunity to include a variety of foods from each food
group, especially foods from subgroups that provide nutrients that often are low in American
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FIGURE 2-18:

The Traditional Healthy
Mediterranean Diet
Pyramid.

Courtesy of O|o|ways
Preservation & Exchange

Trust, Cambridge, MA.

diets. It also provides a chance to balance fat and sodium to maintain healthful levels over

time.

Use the following questions to ensure that your menu follows both the Dietary Guidelines
for Americans and MyPyramid.

1.

ok ww

8.
9.
10.
1.

12.
13.

Does a day's menu on the average provide at least the number of servings required
from each of the major food groups for a 2000-kcalorie diet?

Are most of the menu items nutrient dense (without solid fat or sugars added)?
Does the menu have whole-grain breads and grains available at each meal?

Are most meat and pou|try items lean?

Avre fish, beans, and other meat alternates available?

Does the menu include servings from each of the vegetable subgroups: dark green,
orange, beans, starchy, and other?

Do most vegetables and fruits have their skins and seeds (baked potatoes with skin,
berries, and apples or pears with peels)?

Are there more choices for fresh, canned, or dried fruit than for fruit juices?

Are low-fat or fat-free milk and other dairy choices available?

Avre the fruit juices 100 percent juice?

Are foods (especially desserts) high in fat, sugar, and/or sodium balanced with
choices lower in these nutrients?

s a soft margarine available that does not contain trans fat?

Are unsweetened beverages available?

Figures 2-18 to 2-20 show the Mediterranean, Asian, and Latin American Diet Pyramids.
These pyramids were developed by the Oldways Preservation and Exchange Trust to illus-
trate traditional food patterns that are healthy. These pyramids illustrate proportions rather
than specific amounts of foods to eat. Like MyPyramid, they emphasize grains, fruits, and

vegetables.

T
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THE TRADITIONAL HEALTHY
ASIAN DIET PYRAMID

CEGUAR. MONTHLY

PHYSICAL
ACTIVITY

DALY
SAKE , WINE,
BEER % OTHER.

ALLOHOLIC

PEVERAGES
(i Mederation and LEGUMES

Frimaciy Wit RV TS | NUTS  |VEGE
TEA S £SEEDS " TAZLES;, DALY

(WA R wi

RICE , NOODLES, BREADS,
Qg MILLET, CORN £ OTHER GRAINS

B %

OS5 OlAways Frececvmrion and Exchange st

FIGURE 2-19:
The Traditional Healthy Asian Diet Pyramid.
Courtesy of Oldways Preservation & Exchange Trust,

Cambridge, MA.
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FIGURE 2-20:

The Traditional Healthy Latin American Diet Pyramid.
Courtesy of Oldways Preservation & Exchange Trust,
Cambridge, MA.
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MINI-SUMMARY

1. Dietary recommendations have been published for the healthy American public for almost
100 vyears.

2. The Dietary Guidelines include key recommendations as detailed on pages 34 to 35 for each of
these areas: adequate nutrients within kealorie needs, weight management, physical activity, foods
groups to encourage, fat, carbohydrates, sodium and potassium, alcoholic beverages, and food
saFety,

3. MyPyramid has replaced the original Food Guide Pyramid. It translates the principles of the
2005 Dietary Guidelines and other nutritional standards to assist consumers in making healthier
food and physical activity choices. Figures 2-5 and 2-7 describe MyPyramid.

4. Discretionary kealories represent the balance of kealories you have after meeting the recom-
mended nutrient intakes by eating foods in low-fat or no added sugar forms. Your discretionary
kealorie allowance may be used to select forms of foods that are not the most nutrient-dense
(such as whole milk rather than fat-free milk) or may be additions to foods, such as sugar and
butter. Discretionary kealorie allowances are generally small and represent solid fats and added

sugars. Figure 2-17 shows how to count discretionary kealories.

v

Figure 2-8 shows the major nutrient contributions of each food group.

o

Figure 2-9 lists serving sizes for MyPyramid.

7. At a minimum, do moderate-intensity activity for 30 minutes most days or preferably every day. This
is in addition to your usual daily activities. Increasing the intensity or the amount of time of activity
can have additional health benefits and may be needed to control body weight. About 60O min-
utes a day of moderate physical activity may be needed to prevent weight gain. For those who
have lost weight, at least 6O to 90 minutes a day may be needed to maintain the weight loss.

8. Guidelines are given for using MyPyramid and the Dietary Guidelines to plan menus.

—~ FOOD LABELS

Since 1938, the federal government has required basic information on food labels (Figure 2-21).
The U.S. Food and Drug Administration (FDA) regulates labels on all packaged foods
except for meat, poultry, and egg products—foods regulated by the U.S. Department of
Agriculture (USDA). The amount of information on food labels varies, but all food labels
must contain at least:

® The name of the food.
A list of ingredients. The ingredient that is present in the largest amount, by weight, must

be listed first. Other ingredients follow in descending order of weight.

The net contents or net weight—the quantity of the food without the packaging (in
English and metric units).

The name and place of business of the manufacturer, packer, or distributor.

Nutrition information is also required for most foods, our next topic.

For most foods, all ingredients must be listed on the label and identified by their com-
mon names so that consumers can identify the presence of any of eight major food allergens.
Food manufacturers must use plain English words such as milk or wheat rather than less
familiar words such as casein or semolina to identify the most common food allergens on
ingredients lists. While more than 160 foods can cause allergic reactions in people with food
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FIGURE 2-21:

Food label.
ot Product Code (optional)
Statement of Identity i
M
- Nutrition Facts
Principal Display Panel
- Information Panel
Nutrient Claim (optional) —
- Ingredients
. Company Name and Address
Net Quantity of Contents Copyright Symbol
allergies, the law identifies the eight most common allergenic foods. These foods account for
90 percent of food allergic reactions.

1. Milk

2. Eggs

3. Fish

4. Crustacean shellfish (such as crab, lobster, shrimp)

5. Tree nuts (such as almonds, walnuts, pecans)

6. Peanuts

7. Wheat

8. Soybeans

Food labels must also indicate the presence of any of these allergens used in spices, flavor-
ings, additives, and colorings.

Symptoms of food allergies usually appear within a few minutes to two hours after a per-
son has eaten the food to which he or she is allergic. Symptoms might include hives, skin rash,
vomiting and/or diarrhea, coughing, wheezing, swelling of the throat and vocal cords, and dif-
ficulty breathing. Following ingestion of a food allergen(s), a person with food allergies can
experience a severe, life-threatening allergic reaction called anaphylaxis. This can lead to:

® Constricted airways in the lungs

¢ Severe lowering of blood pressure and shock (anaphylactic shock)

® Suffocation by swelling of the throat
Figure 2-22 shows a sample Nutrition Facts panel from a package of macaroni and cheese.
Serving size
Serving size and number of servings in the package are the first stop when you read the
Nutrition Facts. Just how big is a serving? Serving sizes are provided in familiar units, such
as cups or pieces, followed by the metric amount (the number of grams). A serving of apple-
sauce would read “%; cup (114 g).” The household measure is easier to understand, but
the metric measure gives a more precise idea of the amount. For example, “114 g” means
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Amount Per Serving

Nutrition Facts
Serving Size 1 cup (228 )
Servings Per Container 2

114 grams, a measure of weight. There are approximately 28 grams
in 1 ounce. The label helps you get familiar with metrics, too.
Serving sizes are designed to reflect the amounts people actually
eat. Compare the serving size, including how many servings there are
in the food package, to how much you actually eat. The size of the

Calories 250

Caloriesfrom Fat 110

serving on the food package influences all the nutrient amounts listed

% Daily Value" on the top part of the label. In the sample label, one serving of maca-

Vitamin A 4% -

Total Fat 12g 18% roni and cheese equals 1 cup. If you ate the whole package, you would
Saturated Fat 3g 15% eat 2 cups, and that doubles the kcalories and other nutrient numbers.
TransFat 3g If you check the serving size of different brands of macaroni and

Cholesterol  30mg 10% cheese, you'll see that the sizes are similar. That means you don’t

Sodium 470mg 20% need to be a math whiz to compare two foods. Likewise, it’s easy to

Total Carbohydrates 31g 10% see the kealorie and nutrient differences between similar servings of
Dietary Fiber Og 0% canned fruit packed in syrup and the same fruit in natural juices.
Sugars 5g

Protein 59 Kcalories

Vitamin C 2%

Calcium 20% -

The next stop on the Nutrition Facts panel is the kcalories per serv-

9 . ot .. .
lron 4% ing category, which lists the total kcalories in one serving as well as

*Percent Daily Values are based on a 2,000 calorie
diet. Your daily values may be higher or lower
depending on your calorie needs.

the kcalories from fat. In the example, there are 250 kcalories in one
serving of this macaroni and cheese. How many kealories from fat are

Calories 2,000 2,500 there in one serving? Answer: 110 kcalories, which means almost half
Total Fat lessthan  65g 80g > .
et Fat lessthan  20g 25 the food’s kcalories come frt)m fat. If you ate the whole package, you
Cholesterol lessthan  300mg 300 mg would consume 500 kcalories, and 220 would come from fat.
Sodium lessthan 2,400 mg 2,400 mg
Total Carbohydrate 300 g 3759 .
Dietary Fiber 25g 30g Nutrients
FIGURE 92-99: Nutrients are listed next. Information about some nutrients is required:

Nutrition Facts label.

Courtesy of U.S. Department of Agricu|ture.

DAILY VALUE
A set of nutrient-intake val-
ues developed by the Food
and Drug Administration
that are used as a reference
for expressing nutrient

content on nutrition labels.

total fat, saturated fat, trans fat, cholesterol, sodium, total carbohy-
drates, dietary fiber, sugars, protein, vitamin A, vitamin C, calcium,
and iron. Information about additional nutrients may be given vol-
untarily, but it is required in two cases: if a claim is made about the nutrients on the label or
if the nutrients are added to the food. For example, fortified breakfast cereals must give
Nutrition Facts for any added vitamins and minerals.

The nutrients listed first (total fat, saturated fat, trans fat, cholesterol, sodium) are the ones
Americans generally eat in adequate amounts or eat too much of. Eating too much fat, satu-
rated fat, trans fat, cholesterol, or sodium may increase your risk for certain chronic diseases,
such as heart disease, some cancers, and high blood pressure. Americans often don't get enough
of some of the other nutrients listed: fiber, vitamins A and C, calcium, and iron. Eating enough
of these nutrients can improve your health and help reduce the risk of some diseases and con-
ditions. For example, a diet high in dietary fiber promotes healthy bowel function. You can use
the food label to help limit those nutrients you want to cut back on and also increase those nu-
trients you want to consume in greater amounts.

Nutrient amounts are listed in two ways: in metric amounts (in grams) and as a percent-
age of the Daily Value. Developed by the Food and Drug Administration, Daily Values are
recommended levels of intake specially developed for food labels (Figure 2-23). DRIs can’t be
used on nutrition labels because they are set for specific age and gender categories, and you
can’t have several nutrition labels on one food for males and females in various age groups.

The table at the bottom of the food label shows the Daily Values for certain nutrients at both
the 2000- and 2500-calorie levels. For example, if you eat a 2000-calorie diet, you should get
less than 65 grams of fat from all the foods you eat in a day. If you consume 2500 kealories per
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Nutrient Daily Value
Carbohydrate 300 grams
Fiber 95 grams

Fat 65 grams
Saturated fat 90 grams
Cholesterol 300 milligrams
Sodium 9400 milligrams
Potassium 3500 milligrams
Vitamin A 1500 micrograms RAE
Vitamin C 60 milligrams
Folate 400 micrograms
Calcium 1000 milligrams
lron 18 milligrams

Source: Food and Drug Administration.

day, the amounts of cholesterol and sodium you eat in a day are not different from those
eaten by others eating 2000 kcalories per day. This table is found only on larger packages and
does not change from product to product.

The percentage of the Daily Value (%DV) is based on a 2000-kcalorie diet. Therefore, the
Daily Value may be a little high, a little low, or right on target for you. The percentage of the
Daily Value shows you how much of the Daily Value is in one serving of food. For example,
in Figure 2-22, the %DV for total fat is 18 percent and for dietary fiber it is 0 percent. When
one serving of macaroni and cheese contains 18 percent of the DV for Total Fat, that means
you have 82 percent of your fat allowance left for all the other foods you eat that day.

When you are looking at the %DV on a food label, use this guide.

® Foods that contain 5 percent or less of the Dai|y Value for a nutrient are genera”y con-
sidered low in that nutrient.

® Foods that contain 10 to 19 percent of the Daily Value for a nutrient are generally con-
sidered good sources of that nutrient.

® Foods that contain 20 percent or more of the Daily Value for a nutrient are generally
considered high in that nutrient. For examp|e, one cup of macaroni and cheese contains
18 percent of the Daily Value for fat, which is just below 20 percent. Therefore, the mac-
aroni and cheese is pretty high in fat, particularly if you eat 1]/9 to 2 cups.

You can use the %DV to help you make dietary trade-offs with other foods throughout
the day. You don’t have to give up a favorite food to eat a healthy diet. When a food you like
is high in fat, balance it by eating foods that are low in fat at other times of the day.

The values listed for total carbohydrate include all carbohydrates, including dietary fiber
and sugars listed below it. The sugar values include naturally present sugars, such as lactose
in milk and fructose in fruits, as well as those added to the food, such as table sugar and corn
syrup. The label can claim no sugar added buc still include naturally occurring sugars. An ex-
ample is fruit juice.

The values listed for total fat refer to all the fat in the food. Only total fat, saturated fat, and
trans fat information is required on the label, because high intakes are linked to high blood cho-
lesterol, which is linked to an increased risk of coronary heart disease. Trans fat is a specific type
of fat that forms when liquid oils are made into solid fats such as margarine and shortening.
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NUTRIENT CONTENT
CLAIMS
Claims on food labels
about the nutrient composi-
tion of a food, regu|ateo| by
the Food and Drug
Administration.

HEALTH CLAIMS
Claims on food labels that
state that certain foods or
food substances—as part
of an overall healthy diet—

may reduce the risk of

certain diseases.

Trans fat behaves like saturated fat in raising low-density lipoprotein (“bad”) cholesterol.
Listing the amount of polyunsaturated and monounsaturated fats in the food is voluntary.
Note that trans fat, sugars, and protein do not list a %DV on the Nutrition Facts label.

® Experts could not provide a reference value for trans fat or any other information that the
FDA believes is enough to establish a Daily Value or %DV. Health experts do recommend
that you |<eep your intake of trans fat (and saturated fat and cho|estero|) as low as possib|e.

* A %DV is required to be listed if a claim is made for protein, such as “high in protein,”
or if the food is meant for use by infants and children under 4 years old. Current scien-
tific evidence indicates that protein intake is not a pub|ic health concern for adults and
children over 4 years of age.

® No daily reference value has been established for sugars because no recommendations
have been made for the total amount to eat in a day.

To limit nutrients that have no %DV, such as trans fats and sugars, compare the labels of
similar products and choose the food with the lowest amount.

The Daily Value for calcium is 1000 milligrams (mg). Experts advise adolescents, espe-
cially girls, to consume 1300 mg and postmenopausal women to consume 1200 mg of cal-
cium daily. The daily target for teenagers should therefore be 130%DYV, and the daily target
for postmenopausal women should be 120%DV.

NUTRIENT CLAIMS

Nutrient content claims, such as “good source of calcium” and “fat-free,” can appear on
food packages only if they follow legal definitions (Figure 2-24). For example, a food that is
a good source of calcium must provide 10 to 19 percent of the Daily Value for calcium in
one serving. Phrases such as “sugar-free” describe the amount of a nutrient in a food but
don’t indicate exactly how much. These nutrient content claims differ from Nutrition Facts,
which do list specific nutrient amounts.

If a food label contains a descriptor for a certain nutrient but the food contains other nu-
trients at levels known to be less healthy, the label has to bring that to consumers’ attention.
For example, if a food making a low-sodium claim is also high in fat, the label must state
“see back panel for information about fat and other nutrients.”

HEALTH CLAIMS

Health claims state that certain foods or components of foods (such as calcium) may reduce
the risk of a disease or health-related condition. Examples include calcium and osteoporosis
and dietary saturated fat and the risk of coronary heart disease. Although food manufactur-
ers may use health claims approved by the FDA to market their products, the intended pur-
pose of health claims is to benefit consumers by providing information on healthful eating
patterns that may help reduce the risk of heart disease, cancer, osteoporosis, high blood pres-
sure, dental cavities, and certain birth defects.

The FDA reviews and approves all health claims before they can be used on food labels.
Until recently, the only permitted health claims were those supported by evidence that met
“significant scientific agreement.” In other words, solid proof was necessary to establish a
clear link between a food or its component and a disease. For example, decreasing sodium
intake is clearly advisable to reduce the risk of high blood pressure. Therefore, a claim such
as “Diets low in sodium may reduce the risk of high blood pressure” can be used on the
labels of foods low in sodium, such as unsalted tuna fish. Figure 2-25 lists food label health
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Nutrient (Content Claim)
CALORIES

Calorie-free
Low-calorie
Reduced or fewer calories

Light
SUGAR

Sugar-free
Reduced sugar or less sugar

NO dCICIQCI sugar

FIBER
High-fiber

Good source of fiber

More or added fiber
FAT AND CHOLESTEROL

Fat-free (nonfat or no—Fat)
Percent fat-free

Low-fat

Light

Reduced or less fat
Saturated fat-free

Low saturated fat
Reduced or less saturated fat
Trans fat-free
Cholesterol-free
Low-cholesterol

Reduced or less cholesterol
Lean

Extra—|ean

SODIUM

Sodium-free, salt-free

Very low sodium

Low-sodium

Reduced or less sodium

Light in sodium

Light (for sodium-reduced products)

GENERAL CLAIMS

High, rich in, excellent
Good source

Definition (per Serving)

Less than 5 kealories

40 kealories or less

At least 95 percent fewer kealories than the comparison food
One-third fewer kealories than the comparison food

Less than O.5 gram sugars

At least 25 percent less sugars than the comparison food

No sugars added during processing or packing, including ingredients that contain
sugars, such as juice and dry fruit

5 grams or more
925 to 4.9 grams

At least 25 grams more than the comparison food

Less than O.5 gram fat

The amount of fat in 100 grams; may be used only if the product meets the definition
of low-fat or fat-free

3 grams or less of fat

50 percent or less of the fat than in the comparison food

At least 25 percent less fat than the comparison food

Less than O.5 gram saturated fat and less than O.5 gram trans fat

1 gram or less saturated fat and less than O.5 gram trans fat

At least 25 percent less saturated fat than the comparison food

Less than O.5 gram of trans fat and less than O.5 gram of saturated fat

Less than 2 mi||igrams cholesterol and 2 grams or less of saturated fat and trans fat combined
90 milligrams cholesterol or less and 2 grams or less saturated fat

95 percent or less cholesterol than the comparison food and 2 grams or less saturated fat
Less than 10 grams of fat, 4.5 grams of saturated fat and trans fat combined, and

95 milligrams of cholesterol per 100 grams of meat, poultry, and seafood

Less than 5 grams of fat, 2 grams of saturated fat and trans fat combined, and 95 mil-
ligrams of cholesterol per 100 grams of meat, poultry, and seafood

Less than 5 milligrams sodium

35 milligrams or less sodium

140 milligrams or less sodium

At least 25 percent less sodium than the comparison food

50 percent less sodium than the comparison food

If food is “low-calorie” and “low-fat” and sodium is reduced by at least 5O percent

Provides 20 percent or more of the Ddi|y Value for a given nutrient source of

Provides 10 to 19 percent of the Daily Value for a given nutrient
(Cont/nueo/)
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Nutrient (Content Claim)
More

Fresh
Hea |thy

Definition (per Serving)

Provides at least 10 percent or more of the Daily Value for a given nutrient than the
comparison food

Raw, unprocessed, or minimally processed, with no added preservatives

Low in Fat, saturated Fat, cho|estero|, and sodium and contains at least 10 percent of the
Daily Value for one of the Fo||ovving: vitamin A, vitamin C, calcium, iron, protein, fiber

Source: Food and Drug Administration.

Caleium and reduced risk of osteoporosis

Dietary fat and reduced risk of cancer

Dietary saturated fat and cholesterol and
reduced risk of coronary heart disease
Polyols (sugar alcohols) and reduced

risk of dental caries

Fiber-containing grain products, fruits, and
vegetables and reduced risk of cancer
Folic acid and reduced risk of neural
tube defects

Fruits and vegetables and reduced

risk of cancer

Fruits, vegetables, and grain products that
contain fiber, particularly soluble fiber, and
reduced risk of coronary heart disease

Sodium and reduced risk of hypertension

Soluble fiber from whole cats and psyllium
seed husk and reduced risk of coronary
heart disease

Soy protein and reduced risk of coronary
heart disease

Plant stanols/sterol esters and reduced risk

of coronary heart disease

Potassium and reduced risk of
hypertension and stroke
Whole grains and reduced risk of

heart disease

“Regular exercise and a healthy diet with enough calcium helps teen and young adult
white and Asian women maintain good bone health and may reduce their high risk of
osteoporosis later in life.”
”Deve|opment of cancer depends on many factors. A diet low in total fat may reduce
the risk of some cancers.”
"W hile many factors affect heart disease, diets low in saturated fat and cholesterol may
reduce the risk of this disease.”
"Frequent eating of foods high in sugars and starches as between-meal snacks can pro-
mote tooth decay. The sugar alcohol used to sweeten this food may reduce the risk of
dental caries.”
"Low-fat diets rich in fiber-containing grain and products, fruits, and vegetables may
reduce the risk of cancer, a disease associated with many factors.”
"Healthful diets with adequate folate may reduce a woman’s risk of having a child
with a brain or spinal cord birth defect.”
"Low-fat diets rich in fruits and vegetables (foods that are low in fat and may contain
dietary fiber, vitamin A, and vitamin C) may reduce the risk of some types of cancer, a
disease associated with many factors. Broccoli is high in vitamins A and C, and itis a
good source of dietary fiber.”
"Diets low in saturated fat and cholesterol and rich in fruits, vegetables, and grain
products that contain some types of dietary fiber, particularly soluble fiber, may reduce
the risk of heart disease, a disease associated with many factors.”

iets low in sodium may reduce the risk of high blood pressure, a disedse associate
"Diets | d duce the risk of high blood d ted
with many factors.”
"Three grams of soluble fiber from catmeal daily in a diet low in saturated fat and
cholesterol may reduce the risk of heart disease. This cereal has 2 grams per serving.”

95 grams of soy protein a o|ay, as part of a diet low in saturated fat and cho|estero|, may

reduce the risk of heart disease. A serving of this food supplies grams of soy protein.”
"Diets low in saturated fat and cholesterol that incdlude two servings of foods that provide
a daily total of at least 1.3 g of vegetable oil sterol esters in two meals may reduce the risk

of heart disease. A serving of this food supplies grams of vegetable ol sterol esters.”

"Diets containing foods that are good sources of potassium and low in sodium may
reduce the risk of high blood pressure and stroke.”

"Diets rich in whole-grain foods and other plant foods and low in saturated fat and
cholesterol may he|p reduce the risk of heart disease.”

Source: Food and Drug Administration.

66  Chapter 2 Using Dietary Recommendations, Food Guides, and Food Labels to Plan Menus



claims on which there is significant scientific agreement. Using
the FDA’s new ranking system for health claims, these types of
claims are given the highest grade, which is grade A.

The new ranking system, from A to D, categorizes the quality
and strength of the scientific evidence for every proposed health
claim (Figure 2-26). Under this system, the grade of B is assigned
to claims for which there is good supporting scientific evidence
but the evidence is not entirely conclusive. Grades of C apply to
claims for which the evidence is limited and not conclusive. The
fourth level, D, is given to claims with little scientific evidence to
support them. Health claims graded B, C, or D are referred to as
qualified health claims because they require a disclaimer or other
qualifying language to ensure that they do not mislead consumers.
For example, supplements containing selenium (a mineral
thought to possibly reduce the risk of some cancers) must include
this disclaimer: “Selenium may reduce the risk of certain cancers.
Some scientific evidence suggests that consumption of selenium
may reduce the risk of certain forms of cancer. However, the FDA
has determined this evidence is limited and not conclusive.”

Whereas health claims describe a relationship between a specific
food (or a component) and a disease, you may see claims on labels
that refer to a broad class of foods and a disease, such as “diets rich
in fruits and vegetables may reduce the risk of some types of can-

er.” This is a statement using current dietary guidance. Truthful,
non-misleading dietary guidance statements may be used on food
labels and do not have to be reviewed by the FDA. However, once

Health Claims
Report = _|
Card @z3% &

A|High 1

Significant scientific agreement

B Moderate 2
Evidence is not conclusive

c Low 3
Exidonce is limited and
not conclusive
Extremely Low

D Urtle welentific evidence 4
supporting this claim

FIGURE 2-26:

Ranking system for health claims
Source: U.S. Department of Agricu|ture.

the food is marketed with the statement, the FDA can consider whether the statement meets

the requirement to be truthful and not misleading.

MINI-SUMMARY Health claims graded B, C,

1. All food labels must contain the name of the product; the net contents or net weight; the name
and place of business of the manufacturer, packer, or distributor; a list of ingredients using com-
mon names in order of predominance by weight; and nutrition information (Figure 2-21). do met midkzd @snevmes.

2. Dai|y Values are nutrient standards used on food labels to allow nutrient COMArisons among foods.

QUALIFIED HEALTH
CLAIMS

or D that require a dis-
claimer or other qualifying
language to ensure that they

3. Any nutrient claim on food labels must comply with Food and Drug Administration regu|ations

and definitions as outlined in this chapter.

4. Health claims state that certain foods or components of foods (such as ca|cium) may reduce
the risk of a disease or health-related condition. Health claims may be ranked A, B, C, or D

(Figure 2-26). They must be approved by the FDA.

5. Qudlified health claims (always ranked B, C, or D) require a disclaimer or other qualifying lan-

gudge to ensure that the\/ do not mislead consumers.

PORTION SIZE COMPARISONS

Portion size is an important concept for anyone involved in preparing, serving, and con-

suming foods. Serving sizes vary from kitchen to kitchen, but American serving sizes have

been increasing steadily. In comparison with MyPyramid portion sizes as well as those
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SERVING Size CARD! served in many European countries, our por-

tion sizes are huge. It wasn’t that long ago that

Cut out and fold on the dotted line. Laminate for longtime use. B . ; . :
a “large” soft drink was typically 16 fluid

GRAIN PrRODUCTS =
>

1 cup of cereal flakes = fist

1 pancake = compact $
disc

|1 Serving Looks Like . . . | ounces. Now that’s often the “small” size.

What you may consider one serving of the

i VEGETABLES AND FRUIT bread group may actually be three or four serv-

ings. For example, MyPyramid considers 1 ounce

1 cup of salad

A O of bread, about one slice, to be one serving. A
greens = baseball \K_

typical New York—style bagel is about four
ounces, or about four servings.

P - You may have noticed that the portion sizes
ia—-’}& 1 baked potato = fist in MyPyrar};id do not always matclll) the serving
sizes found on food labels. This is the case be-
cause the purpose of MyPyramid is not the same
as that of nutrition labeling. MyPyramid was

designed to be very simple to use. Therefore, the

% cup of cooked 1 med. fruit = baseball

rice, pasta, or potato / g_"\, i
= 1, baseball 1 ¥ cup of fresh fruit { g-\
: I® £ 4

-1
= ¥ baseball USDA specified only a few serving sizes for each

1 slice of bread =

food group so that those sizes could be remem-
cassette tape

N L
|/4 cup of raisins = bered easily. Food labels have a different purpose:

_ arge egg to allow the consumer to compare the nutrients
1 piece of cornbread

~ in equal amounts of foods. To compare the nu-
= bar of soap =

trient amounts in equal amounts of pasta, the

| portion size on the label is 2 ounces of un-

|1 Serving Looks Like . .. | |1 Serving Looks Like . ..

cooked pasta (about 56 grams), which will cook
up to about 1 cup of spaghetti or as much as

DARY AND CHEESE MEAT AND ALTERNATIVES 2 cups of a large shaped pasta such as ziti. Using

1:‘; |

MyPyramid, the portion size for cooked pasta is

and cheese contributed by a portion of pizza.
Use Figure 2-27 to help you visualize ap-

v : ) [

%{h;j 1% oz. cheese =4 | 3 0z. meat, fish, ¥ only half a cup.
T::i stacked d'ice or2 + and poultry = b, In many cases, the portion sizes are similar on
[ftf::, cheese slices + deck of cards L/ labels and in the food guide, especially when ex-
- ~ i pressed as household measures. For foods falling
Y2 cup of ice cream f\l 1 3 0z. grilled/baked fish = into only one major group, such as fruit juices,
= Y baseball E checkbook == = the household measures provided on the label
: ] (1 cup or 8 fluid ounces) can help you relate the
FATS E : label serving size to MyPyramid serving size. For
i mixed dishes, MyPyramid serving sizes may be
1 tsp. margarine or ! 2 Tbsp. peanut used to visually estimate the food item’s contri-
spreads = 1 die E butter = ping-pong bution to each food group as the food is eaten—
- : ball for example, the amounts of bread, vegetables,

propriate portion sizes. It may also help to

FIGURE 2-97: compare serving sizes to everyday objects. For

Portion sizes example, %4 cup of raisins is about the size of a large egg. Three ounces of meat or poul-

try is about the size of a deck of cards. See other serving size comparisons. (Keep in mind
that these size comparisons are approximations.)

MINI-SUMMARY

The portion sizes in MyPyramid do not always match the serving sizes found on food labels. This is

the case because the purpose of MyPyramid is not the same as the purpose of nutrition labeling.
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CHECK-OUT QUIZ ——

1. Draw a line from the name of the item to the appropriate recommendation found in
the Dietary Guidelines for Americans.

ltem Dietary Guidelines for Americans

Energy 90 to 35 percent of kealories

Physical activity 300 mg or less

Whole grains 9300 mg or less

Total fat Eat 3 ounce—equiva|ents per ddy

Saturated fat Don't exceed kealoric needs

Trans fat Less than 10 percent of kealories

Sodium Keep consumption as low as possib|e

Cholesterol At least 30 minutes most o|dys of moderate intensity

2. What are the serving sizes for MyPyramid? Fill in the blanks with the correct number.

1 ounce-equivalent of grains = s\ice(s) bread
cup(s) ready-to-eat cereal
cup(s) cooked rice, pasta, or cooked cereal
1 cup vegetables = cup(s) leafy salad greens (raw)
cup(s) vegetab|e juice
cup(s) cooked vegetables
cup(s) yosgurt
- O)
cup(s) dry beans

1 cup milk =

1 ounce-equivalent meat =
tdb|espoon(s) peanut butter
3. Which food group(s) provides the most protein?

bread, cereal, rice, and pasta

vegetable

milk, yogurt, and cheese

. meat, poultry, fish, dry beans, eggs, and nuts

e o o

4. Which food group(s) provides the most vitamin A?

bread, cereal, rice, and pasta
vegetable

milk, yogurt, and cheese

. fruit

Ao o

5. Which food group(s) provides the most vitamin C?

a. bread, cereal, rice, and pasta
b. vegetable
c. milk, yogurt, and cheese

d. fruit
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6. Which food group provides the most calcium?

bread, cereal, rice, and pasta

vegetable

milk, yogurt, and cheese

. meat, poultry, fish, dry beans, eggs, and nuts

Ao o

7. Daily Values are based on an 1800-calorie diet.

a. True

b. False

8. Claims such as ”good source of calcium” and “fat-free” on food labels are examp|es
of health claims.

a. True

b. False
9. Qualified health claims must include a disclaimer on the food label.

a. True

b. False

10. All ingredients must be listed on the label and identified by their common names
so that consumers can identify the presence of any of eight major food allergens.

a. True

b. False

— ACTIVITIES AND APPLICATIONS

1. Checking Out Nutrient and Health Claims

Look at food labels from two of the Fo||owing sections of the supermarket. Wirite down
nutrient claims (such as ”|ovvffat”) given on at least two different foods from each section. Don't
Forget: Fresh fruits and vegetab|es, meat, pou|try, and seafood don't have labels—Iook for

nutrition information nearby. Also look at the label to see which nutrition facts support this claim.

Produce

Frozen foods

Fresh meats, pou|try/ and fish
Dairy

Cereals

Cookies

During your search, also find one food item with a health claim and wiite it down. Use

Figure 2-95 to determine if it is an A daim or an unqualified health claim.
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9. Label Reading at Breakfast

Look dosely at the Nutrition Facts for each food you nomally eat for breakfast, such as
ceredl, milk, and juice. Add up the %DV for fat, saturated fat, cholesterol, sodium, total

carbohydrates, vitamin A, vitamin C, calcium, and iron. How nutritious is your breakfast?

3. Label Comparison

Below is the nutrition label information from regular mayonnaise and low-fat mayonnaise dress-

ing. Examine the labels and then answer these questions

A. Which label is the regular mayonnaise? How do you know that?

B.  Does either mayonnaise contain significant amounts of vitamins and minerals?

C. What is the percent of total kealories coming from fat in both products? (For example,
in product A, divide 10 by 25 and then multiply by 100 to get 40 percent.)

D. Which product contains sugar?

E. Which product contains more saturated fat and cholesterol? Why do you think that is so”?

PRODUCT A NUTRITION FACTS
Serving size | tab|espoon

AMOUNT PER SERVING

Calories 95

Calories from fat 10

Total Fat 1g

Saturated O g

Trans Fat O g

PRODUCT A NUTRITION FACTS
Serving size 1 tablespoon

AMOUNT PER SERVING
Polyunsaturated 0.5 g
Monounsaturated O g

Cholesterel O mg

Sodium 140 mg

Total Carbohydrate 4 g

Sugars 3 g

Protein O g

Not a significant source of dietary

fiber, vitamin A, vitamin C, calcium, or iron

4. Menu/Diet Evaluation

PRODUCT B NUTRITION FACTS
Serving size | tab|espoon

AMOUNT PER SERVING

Calories 100

Calories from fat 99

Total Fat 11 g

Saturated 2 g

Trans Fat O g

PRODUCT B NUTRITION FACTS
Serving size 1 tablespoon

AMOUNT PER SERVING
Polyunsaturated 6 g

Monounsaturated 3 g

Cholesterol 5 mg

Sodium 180 mg

Total Carbohydrate O g

Sugars O g

Protein O g

Not a significant source of dietary fiber,

vitamin A, vitamin C, ca|cium, or iron

Obtain 4 cyc|e menu (d menu rotated at speciFic time interva|s, such as two or four vvee|<s)

from a college dining hall, school foodservice, or other foodservice. Evaluate the menu using

MyPyramid and the questions on pages 58.

5. Fatin Snacks

Obtain a single serving of one of your favorite snacks. Write down the percentage of

kealories from fat the snack contains and write it on an index card. In class, you are to

line up from the lowest percentage of kealories from fat to the highest percentage. Once

the class is in the correct order, each of you will identify your food and the percentage

of kealories from fat.

Activities and Applications
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6. Mystery Food
Bring to dlass the Nutrition Facts panel from a food product. Exchange your Nutrition Facts panel
with a partner and examine the panel from your partner carefully. One at a time, you are each
to guess what food category it falls into. Once you have the correct food category (your part-

ner can tell you if you are right), guess what food it is (dgdin with feedback from your partner).

7. Using iProfile, click on “Estimating Portion Sizes” at the top of the page.

Do the exercise “Visualizing Serving Sizes” and check out all the foods listed on the left.

MyPyramid vavv.mypyrdmid.gov
At the MyPyramid website, perform each of the Fo||owing:

1. Under “MyPyramid Plan,” enter your age, gender, and activity level to see how many total
kealories, servings from each food group, and discretionary kealories you are allowed.

2. Next, click on “Meal Tracking Worksheet” to make a copy of your MyPyramid
worksheet. Write down everything you eat in one day, and compare it to the
recommendations.

3. To get an idea of portion sizes, click on “Inside the Pyramid,” and then on a food
group such as Meat & Beans. Then click on “What's in the Meat & Beans
Group?” Next click on, “View Meat & Beans Food Gallery.” Do this for each
food group.

4. To get a nutrient analysis of your one day intake, click on “MyPyramid Tracker,” and
register as a new user. Then click on “Assess Your Food Intake.” Enter in the foods
and serving sizes that you ate yesterday‘ Once you have done that, click on “Save
and Analyze” and obtain each of these reports: Meeting 2005 Dietary Guidelines,
Nutrient Intake, and MyPyramid Recommendation.

5. You can also plan menus use the MyPyramid Menu Planner. The Menu Planner
shows whether your food choices are balanced for the day, or on average over a
week. You can also use it to help plan upcoming meals to meet MyPyramid goals.

American Dietetic Association www.eatright.org

Visit the ADA website and get its “Tip of the Day.” Also use “Find a Nutrition Professional”
to find a list of dietitians in your area.

Dietitians of Canada www . dietitians.ca

Visit the Dietitians of Canada website, and click on “Find a Nutrition Professional” to find a
list of dietitians in your area. On the home page, click on “Eat Weell, Live Well,” then click on
“Let's Make @ Meal.” This interactive program let you choose various menu items for break-
fast, lunch, dinner, and snacks and compares your choices with the Canadian food guide.

Quackwatch www.quackwatch.com

Visit this website and click on “25 Ways to Spot It” under “Quackery.” What are 10 ways
to spot quackery”?
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International Dietary Guidelines http://fric.nal.usda.gov/nal_display/index.php?
info_center=4&tax_level=9&tax_subject=
970&topic_id=1339

On this pase, click on ”Dietdry Guidelines from Around the World” (at the bottom of the

pdg@) and read about the diets of peop|e in another country.

Food Label Quiz www.clsan.fda.gov/ ~dms/flauizl html
Take the “Test Your Food Label Know|eo|ge Quiz” at this government website.

University of Florida Libraries http://web.uHibuH‘edu/admin/wvthipspdF
Tips on Web Search

This article presents eight questions to keep in mind when sedrching for reliable information on

the \Web.

Nutrition Web Explorer
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FOOD FACTS: NUTRIENT ANALYSIS OF RECIPES

Computer software is the standard for ana-
lyzing the amount of nutrients in a recipe.
Little wonder, when a task that used to
take a half hour or more is done in a matter
of minutes. Before computers, it was nec-
essary to look up the nutritional content of
each recipe ingredient and record it on a
piece of paper. If the amount of the ingre-
dient was not the same as the amount
listed in the reference book, you would
have to do some multiplication or division
on all the nutrient values to come up with
the right numbers. Then, after looking up
all the ingredients, you would add up all
your columns to get totals. In the final step,
you would divide the totals by the yield of
the recipe to get the amount of nutrients
per serving. Sounds complicated! It sure is,
and very time-consuming, too.
Nutrient-analysis software contains nutri-
ent information from many different re-
sources. When the name of an ingredient is
typed in, the computer lists similar ingredi-
ents so that you can choose exact|y which
one is appropriate. Then you click on or
type in the amount of the ingredient you
want to be used in the analysis, such as 1
cup. Alter inputting all the ingredients, you
can ask the computer to divide the results
by the yield, such as 12 portions. Then the
computer will tell you exactly how much of

each nutrient (and what percentage of the

RDA or Al) is contained in one portion.
Most nutrient—ana|ysis programs can also
give you a percentage breakdown of kealo-
fies from protein, fat, carbohydrate, and
alcohol. Of course, these figures can be
printed out and/or stored in the computer’s

memory. A sample recipe analysis is shown

in Figure 2-98.

When considering a nutrient-
analysis program, consider the
following:

® What do you need the program to do?
What different functions can the pro-
gram perform, and how many of those
functions do you need?

® What kind of computer system do you
have to run this software? Be sure you
have enough hard-disk space and ran-
dom access memory (RAM) and an
appropriate-speed microprocessor.

® How large is the nutrient database? What
is the source of the data? The database
may contain from several thousand to
more than 30,000 foods. Most data-
bases use the U.S. Department of
Agriculture’s Handbook #8 and manufac-
turers” information.

® Can foods be added to the database?
[t's also a good idea to check how
many foods can be added.

® How many nutrients are provided for
each food?

* How is output presented (graphs,
tables, pie charts, etc.), and how easily
can it be printed?

® How easy is it to use this program?

® What's the price?

® What service and support are available
once you purchase the program? s
online help available? Is there an an-
nual update fee? How much does it
cost?

® The United States Department of
Asgriculture offers its National Nutrient
Database for Standard Reference
(Release 21) at its website
(www.nal.usda.gov/nic/foodcomp/).
Release 21 is also available at this web-
site to download onto a handheld per-
sonal digital assistant (PDA). Many
companies offer demonstration software
at no cost. This is a real benefit, be-
cause you can try out the program be-
fore buying it. Following are a number
of companies that offer software for

nutrient analysis.

Axxya Systems: www.nutritionistpro.com
DINE Systems: www‘dinesystems‘com
ESHA Research: www.esha.com

Nutribase: www.nutribase.com
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Food quackery has been defined by the
u.s. Surgeon General as “the promotion
for profit of special foods, products,
processes, or appliances with false or mis-
leading health or therapeutic claims.” Have
you ever seen advertisements for supple-
ments that are guaranteed to help you lose
weight or herbal remedies to prevent seri-
ous disease? If a product’s claim seems
just too good to be true, it probably is
too good to be true. The prob|em with
quackery is not just loss of money—you
can be harmed as well. Unproven reme-
dies sometimes give patients false hope
while important medical care is delayed.

Nutrition is brimming with quackery, in
part because nutrition is such a young sci-
ence. Questions on many fundamental nu-
trition issues, such as the relationship be-
tween sugar and obesity, are far from being
resolved, yet the media publicize the re-
sults of research studies |ong before those
results can be said to really prove a scien-
tific theory. Unfortunately, because much
research is only in its early stages, the pub-
lic has been bombarded with conflicting
ideas about issues that relate directly to
two very important parts of their lives: peo-
ple’s health and their eating habits. This
conflict leaves the public confused about
the truth and vulnerable to dubious health
products (most often nutrition products)
and practices—on which people spend
$10 billion to $30 billion annually.

Much misinformation proliferates also
because in some states anyone can call
himself or herself a dietitian or nutritionist.
In addition, one may even buy mail-order
B.S., M.S., or Ph.D. degrees in nutrition
from “schools” in the United States. In all
states, nutrition books that are entirely
bogus can be published and sold in book-

stores, dressed up to look like legitimate

health books.

A quack is someone who makes ex-
cessive promises and guarantees for a nu-
trition product or practice that is said to
enhance your physica| and mental health
by, for example, preventing or curing a
disease, extending your life, or improving
some facet of performance. Health
schemes and misinformation proliferate
because they thrive on wishful thinking.
Many peop|e want easy answers to their
medical concerns, such as a quick and
easy way to lose weight. Often, claims ap-
pear to be grounded in science. Here's

how to recognize quacks.

1. Their products make claims such as:
® Quick, painless, and/or effortless
e Contains special, secret, foreign,
ancient, or natural ingredients

o Fffective cure-all for a wide vari-
ety of conditions

® Exclusive product not available
through any other source

9. They use dubious diagnostic tests,
such as hair analysis, to detect sup-
posed nutritional deficiencies and
illnesses. Then they offer you a vari-
ety of nutritional supplements, such
as bee pollen or coenzymes, as
remedies against deficiencies and
disease.

3. They rely on personal stories of suc-
cess (testimonials) rather than on sci-
entific data for proof of effectiveness.

4. They use food essentially as
medicine.

5. They often lack any valid medical or
health-care credentials.

6. They come across more as salespeo-
ple than as medical professionals.

7. They offer simple answers to com-
plex problems.

8. They claim that the medical commu-

nity or government agencies refuse

to acknowledge the effectiveness of
their products or treatments.

9. They make dramatic statements that
are refuted by reputable scientific
organizations.

10. Their theories and promises are not
written in medical journals using a
peer-review process but appear in

books written only for the lay public.

Keep in mind that there are few, if any,
sudden scientific breakthroughs. Science is
evolutionary—even downright slow—not
revolutionary.

So, where can you find accurate nutri-
tional information? In the United States,
over 50,000 registered dietitians (R.D.s)
represent the largest and most visible
group of professionals in the nutrition
field. Registered dietitians are recognized
by the medical profession as legitimate
providers of nutrition care. They have
specialized education in human anatomy
and physiology, chemistry, medical nutri-
tion therapy, foods and food science, the
behavioral sciences, and foodservice man-
agement. Registered dietitians must com-
p|ete at least a bachelor’s degree from an
accredited college or university, a pro-
gram of college-level dietetics courses, a
supervised practice experience, and a
qualifying examination. Continuing educa-
tion is required to maintain R.D. status.
Registered dietitians work in private prac-
tice, hospitals, nursing homes, wellness
centers, business and industry, and many
other settings. Most are members of the
American Dietetic Association, and most
are licensed or certified by the state in
which they live. Over 40 states have li-
censure or certification laws that regulate
dietitians/nutritionists.

In addition to using the expertise of an

R.D., you can ask some simple questions
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that will help you judge the validity of
nutrition information seen in the media or

heard from friends.

1. What are the credentials of the
source? Does the person have
academic degrees in a scientific or
nutrition-related field?

9. Does the source rely on emotions
rather than scientific evidence or
use sensationalism to get a message
across?

3. Avre the promises of results for a
certain dietary program reasonable
or exaggerated? s the program
based on hard scientific
information?

4. |s the nutrition information pre-
sented in a reliable magazine or
newspaper, or is it published in an
advertisement or a publication of
questionable reputation?

5. s the information someone’s opin-
ion or the result of years of valid
scientific studies with possible prac-

tical nutrition implications?

Much nutrition information that we see
or read is based on scientific research. It is
helpful to understand how research studies
are designed, as well as the pitfalls in each
design, so that Yyou can evaluate a study's
results. The following three types of stud-
ies are used commonly in research.

Laboratory studies use animals such
as mice or guinea pigs or tissue samples
in test tubes to find out more about a
process that occurs in people to deter-
mine if a substance might be beneficial
or hazardous in humans or to test the ef-
fect of a treatment. A major advantage
of using laboratory animals is that re-
searchers can control many factors that
they can’t control in human studies. For
instance, researchers can make sure that
comparison groups are genetically identi-
cal and that the conditions to which they

are exposed are the same. HOWZVCY/

mice and other animals are not the same
as humans, and so the results from these
studies can’t automatically be generalized
to humans. For examp|e, |aboratory stud-
ies have indicated that the artificial
sweetener saccharin causes cancer in
mice, but this has never been proved for
humans.

Another type of research, called
epidemiological research, looks at how
disease rates vary among different popu-
lations and also examines factors associ-
ated with disease. Epidemiological stud-
ies rely on observational data from human
popu|ations, and so they can on|y sug-
gest a relationship between two factors;
they cannot establish that a particular fac-
tor causes a disease. This type of obser-
vational study may compare factors found
among people with a disease, such as
cancer, with factors among a comparable
group without that disease or may try to
identify factors associated with diseases
that develop over time within a popula-
tion group. Researchers may find, for ex-
ample, fewer cases of osteoporosis in
women who take estrogen after
menopause.

A third type of research goes beyond
using animals or observational data and
uses humans as subjects. Clinical trials are
studies that assign similar participants ran-
dom|y to two groups. One group re-
ceives the experimental treatment; the
other does not. Neither the researchers
nor the participants know who is in
which group. For example, a clinical trial
to test the effects of estrogen after
menopause would randomly assign each
participant to one of two groups. Both
groups would take a pi||, but for one
group this would be a dummy pill, called
a placebo. Clinical studies are used to
assess the effects of nutrition-education
programs and medical nutrition therapy.
Unlike epidemiological studies, clinical
studies can observe cause-and-effect

relationships.

When reading or listening to a news
account of a particular study, it is helpful
to have a few key questions in the back
of your mind not on|y to he|p evaluate
the merits of the study but also to deter-
mine whether it is applicable to you.
Look to news reports to address the

following:

1. How does this work fit with the
body of existing research on the
subject? Even the most well-written
article does not have enough space
to discuss all relevant research on
an issue. Yet it is extremely impor-
tant for the article to address
whether a study is confirming previ-
ous research and therefore adding
more weight to scientific beliefs or
whether the study's results and con-
clusions take a wild departure from
current thinking on the subject.

9. Could the study be interpreted to
say something else? Scientists of-
ten reach different conclusions
when commenting on the same or
similar data. Look for varying con-
clusions from experts, because cer-
tain issues they address may be
important in putting the findings
into context.

3. Are there any flaws in how the
study was undertaken that should
be considered when making con-
clusions? The more experts are
quoted or provide background in a
news story, the more |i|<e|y that
potential flaws will be described.

4. Avre the study's results genera|izab|e
to other groups? Not all research
incorporates all types of people:
men, women, older adults, and
people of various ethnicities. Also,
a study may have been conducted
on animals and not humans. If study
results are app|icab|e on|y to a nar-
row group of people, that should

be reported as such.
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www.hea|thfinder.gov

This is a gateway to reliable consumer health and human services information developed by the U.S. Department of Health and

Human Services.

www.eatright.org

This is the website for the American Dietetic Association. It contains information on many nutrition topics and issues.

http://vm.cfsan.Fda.gov

The Center for Food Safety and App|ied Nutrition contains much information on food saFety issues, nutrition labels, and other

topics.
www.usda.gov/cnpp

The Center for Nutrition Policy and Promotion of the USDA has the Dietary Guidelines for Americans and lots more nutrition

information.

www.nal.usda.gov/fnic

FNIC's (Food and Nutrition Information Center) website provides a directory to credible, accurate, and practical resources.

FNIC is part of the USDA.

www.foodandhealth.com

Food and Health Communications provides reliable nutrition information, as well as clip art, in many areas.

www.mayoclinic.com

This is the website of the Mayo Clinic, which has much information on many health topics.

http://nccam.nih.gov

This is the website for the National Center for Complementary and Alternative Medicine.

WWW.acsm.org
This is the website for the American College of Sports Medicine.
www.nutrition.gov

This government website has many links and much information.

Here are some websites that will help Figure 2-99 lists websites with reliable
you separate fact from fiction: nutrition information.
www.quackwatch.com (Quacl( \X/atch)

www.ncahf.org (National Council Against Source: With permission, this Hot Topic
Health Fraud) used sections of “If It Sounds Too Good

to Be True . . . It Probably Needs a
Second Look” from Food Insight,
pub|ished by the International Food
Information Council Foundation,

March/April 1999.
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CARBOHYDRATE
A large class of nutrients,
including sugars, starch, and
fibers, that function as the
body’s primary source of

energy.

PHOTOSYNTHESIS
A process during which
p|ants convert energy from
sunlight into energy stored

in carbohydrate.

SIMPLE
CARBOHYDRATES
Sugars, including monosac-

charides and disaccharides.

COMPLEX
CARBOHYDRATES
(POLYSACCHARIDES)
Long chains of many sugars,

including starches and

fibers.

GLUCOSE
The most significant mono-
saccharide; the body’s
primary source of energy.

Carbohydrate literally means hydrate (water) of carbon. The name was created by early
chemists who found that heating sugars for a long period in an open test tube produced
droplets of water on the sides of the tube and a black substance, carbon. Later chemical
analysis of sugars and other carbohydrates indicated that they all contain at least carbon,
hydrogen, and oxygen atoms.

Carbohydrates are the major components of most plants, making up 60 to 90 percent of
their dry weight. In contrast, animals and humans contain only a small amount of carbohy-
drates. Plants are able to make their own carbohydrates from carbon dioxide in the air and
water taken from the soil in a process known as photosynthesis. Photosynthesis converts
energy from sunlight into energy stored in carbohydrates. The plant uses the carbohydrates
to grow and be healthy. Animals are incapable of photosynthesis and therefore depend on
plants as a source of carbohydrates. Plants, such as wheat and broccoli, supply most of the
carbohydrates in our diets. Milk also contains some carbohydrate.

Carbohydrates are separated into two categories: simple and complex. Also called sugars,
simple carbohydrates include sugars that occur naturally in foods, such as fructose in fruits
and glucose in honey, as well as sugars that are added to foods, such as white or brown sugar
in a chocolate chip cookie.

Carbohydrates are much more than just sugars, though, and include the complex carbo-
hydrates starch and fiber. Another name for complex carbohydrates is polysaccharides
(poly- means many), a good name for starch and most fibers because both consist of long
chains of many sugars.

After completing this chapter, you should be able to:

® |dentify the functions of carbohydrates
List important monosaccharides and disaccharides and give examples of foods in which

each is found

|dentify foods high in natural sugars, added sugars, and fiber

List the potential health risks of consuming too much added sugar
|c|entify food sources of starch and list the uses of starch in cooking

Distinguish between the two types of dietary fiber and list examples of food containing
each one

Describe the health benefits of a high-fiber diet

Describe how carbohydrates are digested, absorbed, and metabolized by the body
State the dietary recommendations for carbohydrates

Identify foods as being made from whole grains or refined grains

Discuss the nutritional value and use of grains and legumes on a menu

Examine the usefulness of the g|ycemic index

Recognize alternatives to sugar in foods

FUNCTIONS OF CARBOHYDRATES

Carbohydrates are the primary source of the body’s energy, supplying about 4 kcalories per
gram. Glucose, a simple carbohydrate, is the body’s number-one source of energy. Most of
the carbohydrates you eat are converted to glucose in the body.

Our cells can burn protein and fat for energy, but the body uses glucose first, in part
because glucose is the most efficient energy source. The brain and other nerve cells are
picky about their food, and under most circumstances, they will use only glucose for
energy.
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Some glucose is stored in your body in a form called glycogen. This way the body has a
constant, available glucose source. Glycogen is stored in two places in the body: the liver and
the muscles. An active 150-pound man has about 400 kealories stored in his liver glycogen
and about 1400 kcalories stored in his muscle glycogen. When the blood sugar level starts to
dip and more energy is needed, the liver converts glycogen into glucose, which then is deliv-
ered by the bloodstream. Muscle glycogen does not supply glucose to the bloodstream but is
used strictly to supply energy for exercise.

If you run out of glycogen and do not eat any carbohydrates, the body will break down
protein in muscles to some extent. Protein can be converted to glucose to maintain glu-
cose levels in the blood and supply glucose to the central nervous system. Carbohydrates
spare protein from being burned for energy so that protein can be used to build and repair
the body.

An inadequate supply of carbohydrates can also cause the body to convert some fat to glu-
cose, but this is also not desirable. When fat is burned for energy without any carbohydrates
present, the process is incomplete and results in the production of ketone bodies. Ketone
bodies can be used by the brain for energy, but too many can cause the blood to become too
acidic (called ketosis), a condition that interferes with the transport of oxygen in the blood.
Ketosis can cause dehydration and may even lead to a fatal coma. Carbohydrates are impor-
tant to help the body use fat efficiently.

You need at least 130 grams of carbohydrates daily to prevent protein (and fat) from being
burned for fuel and to provide glucose to the central nervous system (brain and spinal cord).
This amount represents what you minimally need, not what is desirable (about two times
more). We obtain 50 to 60 percent of our energy intake from carbohydrates. Therefore, if
you eat 2000 kcalories per day, you take in 1000 to 1200 calories of carbohydrates, which
represents 250 to 300 grams.

Carbohydrates are part of various materials found in the body, such as connective tissues,
some hormones and enzymes, and genetic material.

Fiber, a complex carbohydrate, promotes the normal functioning of the intestinal tract,
lowers blood cholesterol, and is associated with a reduced risk of developing type 2 diabetes
(a disease characterized by high blood glucose levels).

MINI-SUMMARY

1. Carbohydrates are the primary source of the body's energy. The brain and other neuron cells
rely almost exclusively on glucose for energy.

2. Glycogen is a storage form of glucose in the liver and muscles. When your blood sugar level
drops, the liver converts g|ycogen to g|ucose‘ Muscle g|ycoger1 is used strict|y to provide energy
to muscles during exercise.

3. Carbohydrate spares protein from being bumed for energy.

4, Cdrbohydrdtes are also important to heho the bod\/ use fat eFFicienﬂy. When fat is burned for
energy without any carbohydrates present, the process is incomp|ete and can result in the pro-
duction of ketone bodies and ketosis.

5. You need at least 100 to 150 grams of carbohydrate daily to spare protein (and fat) from
being burned for fuel and to provrde g|ucose to the central nervous system and red blood
cells.

6. Cdrbohydrdtes are part of various materials found in the body, such as connective tissues, some
hormones and enzymes, and genetic material.

7. Fiber, a complex carbohydrate, promotes the nomal functioning of the intestinal tract, lowers

blood cholesterol, and is associated with a reduced risk of developing type 2 diabetes.

GLYCOGEN
The storage form of glucose
in the body; it is stored in

the liver and muscles.

KETONE BODIES
A group of organic com-
pounds that cause the
blood to become too
acidic as a result of fat being
burned for energy without
any carbohydrates present.

KETOSIS
Excessive level of ketone

bodies in the blood and

urine.
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MONOSACCHARIDES
Simple sugars, including glu-
cose, fructose, and galac-
tose, which consist of a sin-
gle ring of atoms and are
the building blocks for
other carbohydrates, such
as disaccharides and starch.

BLOOD GLUCOSE
LEVEL (BLOOD
SUGAR LEVEL)

The amount of glucose

found in the blood; glu-

cose is vital to the proper
functioning of the body.

FRUCTOSE
A monosaccharide found
in fruits and honey.

GALACTOSE
A monosaccharide found
linked to g|ucose to form

lactose, or milk sugar.

DISACCHARIDES
Double sugars such as

sucrose.

SUCROSE (SUGAR)
A disaccharide commonly
called table sugar, granu-
lated sugar, or simply sugar.

MALTOSE
A disaccharide made of
two g|ucose units bonded
together.

LACTOSE
A disaccharide found in
milk and milk products that
is made of glucose and
ga|actose.

SIMPLE CARBOHYDRATES (SUGARS)

Simple carbohydrates include monosaccharides and disaccharides. The chemical names of
the six sugars to be discussed all end in “-ose,” which means sugar.

MONOSACCHARIDES

Monosaccharides include these simple sugars:

1. Glucose
2. Fructose
3. Galactose

The prefix mono- means “one”; these sugars consist of a single ring of atoms.
Monosaccharides are the building blocks of other carbohydrates, such as disaccharides and
starch.

Glucose is the most abundant sugar found in nature. In photosynthesis, plants make glu-
cose, which provides energy for growth and other activities. Also called dextrose, glucose is
our primary energy source as well. As already mentioned, most of the carbohydrates you eat
are converted to glucose in the body. The concentration of glucose in the blood, referred to
as the blood glucose level, is vital to the proper functioning of the human body. Glucose is
found in fruits such as grapes, in honey, and in small amounts in many plant foods.

Fructose, the sweetest natural sugar, is also found in honey as well as in fruits. Although
it is a natural sugar, honey (made by bees) is primarily fructose and glucose, the two compo-
nents of white sugar. Fructose is about 1.3 times as sweet as white sugar. Fructose and glu-
cose are the most common monosaccharides in nature.

The last single sugar, galactose, is almost always linked to glucose to make milk sugar, a
disaccharide.

DISACCHARIDES

Most naturally occurring carbohydrates contain two or more monosaccharide units linked
together. Disaccharides, the double sugars, include sucrose, maltose, and lactose. They each
contain glucose (Figure 3-1). Sucrose is the chemical name for what is commonly called white
sugar, table sugar, granulated sugar, or simply sugar. Sugar cane and sugar beets both contain
much sucrose but have to be refined to extract the sucrose from them. As Figure 3-1 indicates,
sucrose is simply two common single sugars—glucose and fructose—linked together.
Although the primary source of sucrose in the American diet is refined sugar, sucrose occurs
naturally in small amounts in many fruits and vegetables. Table sugar is more than 99 percent
pure sugar and provides virtually no nutrients for its 16 kcalories per teaspoon.

Maltose, which consists of two bonded glucose units, does not occur in nature to any
appreciable extent. It is fairly abundant in germinating (sprouting) seeds and is produced in
the manufacture of beer.

The last disaccharide, lactose, is commonly called milk sugar because it occurs in milk.
Although milk is not a food you think of as sweet, there is some sugar there. However, if you
look at Figure 3-2, you will see that lactose is one of the lowest-ranking sugars in terms of
sweetness. Lactose, or milk sugar, is present in milk and products made from milk. Unlike
most carbohydrates, which are in plant products, lactose is one of the few carbohydrates asso-
ciated exclusively with animal products.
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FIGURE 3-1:
. Monosaccharides and
disaccharides.

Glucose Fructose Galactose

z‘

Sucrose (glucose + fructose)

Maltose (glucose + glucose)

Lactose (glucose + galactose)

ADDED SUGARS

Added sugars (Figure 3-3) include white sugar, high-fructose corn syrup, and other sweet-
eners added to foods in processing, as well as sugars added to foods at the table. Added ADDED SUGARS

sugars are the major source of simple sugars in most diets. Sugars added to a food for

High-fructose corn syrup is corn syrup that has been treated with an enzyme to convert sweetening or other pur-

part of the glucose it contains to fructose. The reason for changing the glucose to fructose lies
in the fact that fructose is twice as sweet as glucose. High-fructose corn syrup is therefore
sweeter, ounce for ounce, than corn syrup, and so smaller amounts can be used (making it

poses; they do not include
the natura”y occurring
sugars in foods such as fruit

and milk.

HIGH-FRUCTOSE

Sweetener Rating CORN SYRUP
SUGARS Corn syrup that has been
treated with an enzyme that
Lactose 20
converts part of the g|ucose
Glucose 70-80 it contains to fructose;
Sucrose 100 found in most regular sodas
High-fructose com syrup 120-160 5wl es el sk,
Fructose 140
ARTIFICIAL SWEETENERS
Aspartame (Nutrasweet, Equal) 160—9220
Acesulfame-K (Sunette) 200
Saccharin (Sweet ‘N Low) 200700
Sucralose (Splenda) 600
Neotame 7,000-13,000
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Name Description

\White sugar Made from beet sugar or cane sugar. Refining removes the
yellow-brown pigments of unrefined sugar. Also called table
sugar, granulated sugar, or sugar.

High—Fructose corn syrup Com Syrup treated with an enzyme that converts some of the
g|ucose to fructose. Sweeter than comn Syrup and used exten-
sively in soft drinks, baked goods, je||y, fruit drinks, and other
foods.

Com Syrup A thic|<, sweet syrup made from cornstarch. /\/\ost|y g|ucose
with some maltose. On|y 75 percent as sweet as sucrose.
Less expensive than sucrose. Used in baked goods and other
foods.

Invert sugar White sugar that has been heated with water and acid,
resu|ting in some of the sucrose being broken down to
g|ucose and fructose. Sweeter than sucrose. Available on|\/
as a liquid.

Brown sugar Sugar crysta|s contained in a molasses SYrup with natural flavor
and color—91 to 96 percent sucrose.

Molasses Thick syrup left over after making sugar from sugar cane. Brown
in color with a high sugar concentration.

Honey Sweet Syrupy fluid made by bees from the nectar collected
from flowers and stored in nests or hives as food. Made of

9|UCOS€, FFUCtOSC, and sucrose.

/\/\ap|e sugar A sugar made from the sap of sugar map|e trees
Powdered or confectioners’ Granulated sugar that has been crushed into a fine powder,
sugar and sugar combined with a small amount of comnstarch to

prevent c|umping. Awvailable in several degrees of fineness,
designated by the number of Xs following the name. 6X is
the standard confectioners” sugar and is used in icing and
toppings.

Raw sugar Produced in the initial stages of white sugar's manufacturing
process. Because it contains dirt, molds, and bacteria, it is not
allowed to be sold in the United States. Products that are sold
as “raw sugar’ have gone through many more processing steps
than real raw sugar but not as many steps as white sugar. These
products may be sold as “demerara,” “turbinado,” or “muscavado”
sugar.

Demerara sugar A |ight brown sugar with |drge crysta|s that is named after the
region in South American from where it originally came. Not as
processed as white sugar, it is popu|ar for tea and coffee in
Canads, England, and Australia.

Turbinado sugar Made from sugar cane but not processed as much as white sugar
is. Retains some of the natural molasses, and so it is generally light
golden in color. It has large crystals and a mild flavor.
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cheaper). It is used to sweeten almost all regular soft drinks and is frequently used
in fruic drinks, sweetened teas, cookies, jams and jellies, syrups, and sweet pickles.

Added sugars perform several functions in foods besides sweetening. They pre-
vent spoilage in jams and jellies and perform several functions in baking, such
as browning the crust and retaining moisture in baked goods so that they
stay fresh. Sugar also acts as a food for yeast in breads and other baked
goods that use yeast for leavening. /

The major sources of added sugars in the diet are soft drinks, );“
candy, tabletop sugars, baked goods, fruit drinks, and dairy / &
desserts (such as ice cream) and sweetened milk (Figure 3-4). The
added sugar content of various foods is listed in Figure 3-5. Foods
high in added sugars often contain few nutrients for the number (
of kcalories they provide. In other words, these foods are not |
nutrient-dense, as discussed in Chapter 1.

When you look at “Sugars” on the Nutrition Facts panel, keep in
mind that the number of grams given includes naturally occurring sugars and
added sugars. Your body processes natural and added sugars in the same way. In fact, your
body does not see any difference between a natural sugar, such as fructose in an apple, and the

FIGURE 3-4:

Foods high in added

sugars. Clockwise from
top: regu|ar soda, candy,

sugar, cookies, candy
Food Portion Size Amount of Sugar® bars, cupcakes.

Photo by Frank Pronesti.
FOODS HIGH IN SUGAR (4 OR MORE TEASPOONS/SERVING)

Beverage, cola 12 fl. oz 10 teaspoons
Ginger ale 12 fl. oz. 38

Milk chocolate 1% oz. 6

Reese’s Peanut Butter Cup 9 55
Jellybeans 10 large 5

Sherbet, orange Yo cup 45

Honey 1 Thsp. 43
Chocolate cupcake, creme-filled 1 cupcake 43

lce cream, vanilla Yo cup 4

FOODS MODERATE IN SUGAR (1 TO 3.9 TEASPOONS/SERVING)

Angel food cake 1 piece 38
Kellogg's Comn Pops 1 cup 35
Pancake syrup 1 Thsp. 3

Frosted Flakes 1 cup 30
Toaster pastries, fruit 1 pastry 28
Syrups, chocolate, fudge-type 1 Thsp. 28
Doughnuts, cake-type, plain 1 medium 26
Jellies 1 Thsp. 19
Barbecue sauce 9 Thsp. 91
Catsup 9 Thsp. 17
French dressing 9 Thsp. 12

*4 grams sugar = 1 teaspoon

Source: US. Department of /A\gricu|ture, /A\gricu|tura| Research Service, 92004. USDA Nutrient Database for

Standard Reference, Release 7. Nutrient Data Laboratory Home Page, www.nal.usda.gov/fnic/foodcomp.
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DENTAL CARIES
Tooth decay.

PLAQUE
Deposits of bacteria, pro-
tein, and polysaccharides
found on teeth that con-

tribute to tooth decay.

high-fructose corn syrup in a soda. However, many natural sugars occur in foods such as fruits
that contain fiber. Fiber helps slow down glucose absorption, to be discussed in a moment.
To find out whether a food contains added sugar and how much, you need to look at the
ingredient list. For example, here are the ingredients for an apple pie: “Apples, corn syrup,
sugar, wheat flour, water, modified corn starch, dextrose, brown sugar, sodium alginate, spices,
citric acid, salt, lecithin, dicalcium phosphate.” The ingredients are listed in order by weight.
The ingredient in the greatest amount by weight is listed first, and the one in the least amount
is listed last. In this example, corn syrup is the second ingredient listed and sugar is the third,
which means that combined, these two sugars are the main ingredients in the apple pie.

HEALTH ISSUES

Added sugars

Is all chis sugar good for you? Lets take a look at how it affects health.

Dental caries

Sugar (and starches, too) contribute to the development of dental caries, or cavities. The
more often sugars and starches—even small amounts—are eaten and the longer they are in
the mouth before the teeth are brushed, the greater is the risk for tooth decay. Dental caries
are a major cause of tooth loss. This is so because every time you eat something sweet, the
bacteria living on your teeth ferment, or digest, the carbohydrates, and this produces acid.
This acid eats away at the teeth for 20 to 30 minutes, and cavities eventually develop. The
deposit of bacteria, protein, and polysaccharides that forms on the teeth in the absence of
tooth-brushing during a period of 12 to 24 hours is called plague. Without good tooth-
brushing habits, plaque may cover all surfaces of the teeth.

Other factors influence how much impact foods will have on the development of cavities:
the foods’ form (liquid or solid and sticky) and which foods are eaten together. At meals, if
an unsweetened food such as cheese is eaten after a sugared food, the plaque will be less
acidic, and so less acid eats away at the teeth. Cheese also stimulates more saliva, which helps
wash away acids. This is why eating sugary or starchy foods as frequent between-meals snacks
is more harmful to the teeth than having them at meals. Sticky carbohydrate foods such as
raisins and caramels cause more problems than do liquid carbohydrate foods because they
stick to the teeth and provide a constant source of fermentable carbohydrates for the bacte-
ria until washed away. Liquids containing sugars, such as sodas, have been considered less
harmful to teeth than solid sweets because they clear the mouth quickly.

Food such as dried fruits, breads, cereals, cookies, crackers, and potato chips increase the
chances of dental caries when eaten frequently. Foods that do not seem to cause cavities
include cheese, peanuts, sugar-free gum, some vegetables, meats, and fish. To prevent dental
caries, brush your teeth twice a day, floss your teeth every day, try to limit sweets to meal-
times, and see your dentist regularly.

Sweeteners can add to the pleasure of eating and can help you improve the quality of your
diet if selected in appropriate quantities and in forms that are high in vitamins and minerals.

Obesity

Although there is no research stating that added sugars cause obesity, they are undoubtedly a fac-
tor in rising obesity rates among adults and children. Individuals who consume food or beverages
high in added sugars tend to consume more kealories than do those who consume low amounts
of added sugars, and they also tend to consume lower amounts of vitamins and minerals. Add just
one 12-ounce soft drink to your diet every day for a year, and you will gain 15 pounds!
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Other high-sugar foods, such as candy and cookies, are almost always teamed up with fat
and high in kcalories. These foods are also typically low in nutrients and are therefore are
referred to as empty kcalorie foods. For example, a cupcake supplies 170 kcalories with vir-
tually no nutrients. If you look at foods with natural sugars, such as fruits and milk, you will
notice that they also contain many essential nutrients. Fruits provide sugars, usually at a rel-
atively low kealorie cost, and are important sources of fiber and at least eight additional
nutrients. Other nutrient dense foods besides fruits include vegetables, no- and low-fat milk
and milk products, and whole grains. The foods highest in added sugars are, unfortunately,
not nearly as rich in other nutrients.

Eating too many foods and beverages rich in added sugars contributes to overweight and
obesity if more kealories are consumed each day than are used. Being overweight or obese
increases your risk for high blood pressure, high blood cholesterol, heart disease, stroke, dia-
betes, and other diseases. High consumption of added sugars also makes it difficult to get in
all the required micronutrients (vitamins and minerals) that are necessary, which is a real
concern for children. To grow properly, children need to eat a varied and adequate diet.

Diabetes

There is no evidence that total sugar intake is associated with the development of diabetes.
Diabetes is a disorder in which the body does not metabolize carbohydrates propetly. It results
from having inadequate or ineffective insulin. Jnsulin is a hormone that increases the move-
ment of glucose from the bloodstream into the body’s cells, where it is used to produce energy.
People with untreated diabetes have high blood sugar levels. Treatment for diabetes is individ-
ualized to the patient and includes a balanced diet that supports a healthy weight and physi-
cal activity, as well as insulin if needed. Being overweight and inactive are risk factors. Diabetes
is discussed in more depth in Chapter 11.

Heart disease

A moderate intake of sugars does not increase the risk for heart disease. However, diets high
in fructose and sucrose seem to increase blood triglyceride (fat) levels and low-density
lipoprotein (LDL) cholesterol levels, which then increase the risk of heart disease.

Hypoglycemia

Hypoglycemia is the term used to describe an abnormally low blood glucose level. It occurs
most often in people who have diabetes and take insulin. If they take too much insulin, eat
too little food, and/or exercise a lot, their blood sugar level may drop to the point where they
are hypoglycemic. Symptoms include quickened heartbeat, shakiness, weakness, anxiety,
sweating, and dizziness, mimicking anxiety or stress symptoms.

Hypoglycemia is not seen often in healthy people. Regular, well-balanced meals with rea-
sonable amounts of refined sugars and sweets, as well as protein, fiber, and fat, can moderate
swings in blood glucose levels.

Hyperactivity in children

Extensive research has failed to show that high sugar intake causes hyperactivity or aztention
deficit hyperactivity disorder (ADHD), a developmental disorder of children characterized
by impulsiveness, distractibility, and hyperactivity.

Lactose intolerance

Lactose (milk sugar) is a problem for certain people who have a deficiency of the enzyme
lactase. Lactase is needed to split lactose into its components in the small intestine. If lactose

EMPTY KCALORIE
FOODS
Foods that provide few
nutrients for the number of

kcalories they contain.

DIABETES
A disorder in which the
body does not metabolize
carbohydrate properly due
to inadequate or ineffective

insulin.

INSULIN
A hormone that increases
the movement of glucose
from the bloodstream into
the body’s cells.

HYPOGLYCEMIA
A symptom in which blood

sugar levels are low.

ATTENTION DEFICIT
HYPERACTIVITY
DISORDER (ADHD)
A developmental disorder
of children characterized by
impulsiveness, distractibility,

and hyperactivity.

LACTASE
An enzyme needed to sp|it
lactose into its components
in the intestines.
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LACTOSE
INTOLERANCE

A condition caused by a

deficiency of the enzyme

lactase, resulting in symp-
toms such as flatulence and
diarthea after drinking milk or
eating most dairy products.

is not splic, it travels to the colon, where it attracts water and causes bloating and diarrhea.
Intestinal bacteria also ferment the lactose and produce fatty acids and gas, making the stom-
ach discomfort worse and contributing still more to the diarrhea. Symptoms usually occur
within about 30 minutes to 2 hours after the ingestion of milk products and clear up within
2 to 5 hours. This problem, called lactose intolerance, seems to be an inherited problem that
is especially prevalent among Asian Americans, Native Americans, African Americans, and
Latinos, as well as some other population groups. For most people, the body begins to pro-
duce less lactase after about age two. However, many people may not experience symptoms
until they are much older.

Treatment for lactose intolerance includes a diet that is limited in lactose, which is pres-
ent in large amounts in milk, ice cream, ice milk, sherbet, cottage cheese, eggnog, and cream.
Most individuals can drink small amounts of milk without any symptoms, especially if it is
taken with food. Lactose-reduced milk and some other lactose-reduced dairy products are
available in supermarkets. Eight fluid ounces of lactose-reduced milk contain only 3 grams
of lactose, compared with 12 grams in regular milk. Reducing the lactose content of milk by
50 percent is often adequate to prevent the symptoms of lactose intolerance. Although
lactose-reduced milk and other lactose-digestive aids are available, they may not be necessary
when lactose intake is limited to 1 cup of milk (or the equivalent) or less a day.

Yogurt is usually well tolerated because it is cultured with live bacteria that digest lactose.
This is not always the case with frozen yogurt, because most brands do not contain nearly the
number of bacteria found in fresh yogurt (there are no federal standards for frozen yogurt at
this time). Also, some yogurts have milk solids added to them that can cause problems. Many
hard cheeses contain very little lactose and usually do not cause symptoms because most of
the lactose is removed during processing or digested by the bacteria used in making cheese.

People who have difficulty digesting lactose report tremendous variation in which lactose-
containing foods they can eat and even the time of day they can eat them. For example, one
individual may not tolerate milk at all, whereas another can tolerate milk as part of a big
meal. The ability to tolerate lactose is not an all-or-nothing phenomenon. As people with
lactase deficiency usually decrease their intake of dairy products and thus their calcium
intake, they should try different dairy products to see what they can tolerate. Soymilk and
rice milk are good milk substitutes for people with lactose intolerance.

MINI-SUMMARY

1. Simple carbohydrates (also called simple sugars) include monosaccharides and disaccharides.

2. Monosaccharides indude glucose, fructose, and galactose.

3. Most of the carbohydrdtes you edt are converted to g|ucose in the bod\/, Your blood g|ucose
level is vital to the proper functioning of the body. Glucose is found in fruits, honey, and many
p|dnt foods.

Fructose, the sweetest natural susgar, is found in fruits and honey.

Galactose is almost always linked to glucose to make lactose (milk sugar).

Disaccharides incdude sucrose (white sugdr), maltose, and lactose (milk sugar). (See Figure 3-1)

NOo vk

Added sugars include white sugar, highfructose com syrup, and other sweeteners added to

foods in processing, as well as sugars added at the table. Added sugars are the major source of

simple sugars in most diets.

8. The major sources of added sugars in the diet are soft drinks, candy and sugars, baked goods,
fruit drinks, and dairy desserts and sweetened milk.

9. When you look at ”Sugarsﬂ on the Nutrition Facts pdne|, the number of grams given includes

naturally occurring sugars and added sugars.

10. Sugar and starches contribute to the development of dental caries, or cavities.
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11, Individuals who consume food or beverages high in added sugars tend to consume more kcalo-
ries than do those who consume low amounts of added sugars, and they also tend to consume
lower amounts of vitamins and minerals.

12. Cakes and cookies are examples of empty kcalories because they are high in fat and sugar and
supply few nutrients for the number of kealories they provide.

13. There is no evidence that total sugar intake is associated with the development of diabetes.
However, obesity and being inactive are risk factors for type 2 diabetes.

14. A moderate intake of sugars does not increase the risk for heart disease. However, diets high in
fructose and sucrose seem to increase blood fat levels and low-density |ipoprotein cholesterol
levels, which increase the risk of heart disease.

15. Hyposglycemia is not seen often in healthy people. Regular, well-balanced meals with reasonable
amounts of refined sugars and sweets, as well as protein, fiber, and fat, can moderate SWings in
blood glucose levels.

16. Extensive research has failed to show that high sugar intake causes hyperactivity or attention
deficit hyperactivity disorder in children.

17. Symptoms of lactose intolerance include stomach discomfort, b|oating, and diarthea. They usu-
ally occur within 30 minutes to 2 hours after the ingestion of milk products and clear up within
9 to 5 hours. Lactose intolerance seems to be an inherited problem that is especially prevalent
amonsg Asian Americans, Native Americans, Alrican Americans, and Latinos. Peop|e with lac-
tose intolerance report tremendous variation in which lactose-containing foods they can eat.

Yogurt, hard cheeses, and lactose-reduced milk are generally tolerated.

COMPLEX CARBOHYDRATES S—
(STARCHES AND FIBER)

STARCHES

Plants such as peas store glucose in the form of starch. Starch is made of many chains of hun-

dreds to thousands of glucoses linked together. The chains may be straight or have treelike
branches (Figure 3-6). The straight form of starch is called amylose, and the branched form
is called amylopectin.

STARCH
A complex carbohydrate
made up of a long chain of
glucoses linked together;
found in grains, legumes,

vegetab|es, and some fruits;

— . . the straight form is called
arch—unbranche

amylose, and the branched

form is called amylopectin.

FIGURE 3-6:
The structures of starch
and g|ycogen.

Glycogen

Starch—branched
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DIETARY FIBER
Po|ysaccharides and |ignin
(a nonpolysaccharide) that

are not digested and

absorbed.

SOLUBLE FIBER
A classification of fiber that
includes gums, mucilages,
pectin, and some hemicel-
luloses; they are generally
found around and inside
p|ant cells.

INSOLUBLE FIBER
A classification of fiber that
includes cellulose, lignin,
resistant starch, and the
remaining hemicelluloses;
they genera”y form the
structural parts of plants.

Just as plants store glucose in the form of starch, your body stores glucose as glycogen.
Like starch, glycogen is a polysaccharide. It is a chain of glucose units, but the chains are
longer and have more branches than is the case with starch (Figure 3-6).

Starch is found only in plant foods. Cereal grains, the fruits or seeds of cultivated grasses,
are rich sources of starch and include wheat, corn, rice, rye, barley, and oats. Cereal grains
are used to make flours, breads, baked goods, breakfast cereals, and pastas. Starches are also
found in root vegetables such as potatoes and in dried beans and peas such as navy beans.
Starchy vegetables, like all vegetables, are important sources of fiber and over 15 or more
nutrients.

HEALTH EFFECTS OF STARCHES

Starch creates the same problem as sugar in the mouth and therefore contributes to tooth
decay. Starch from whole-grain sources is preferable to starch found in refined grains such as
white flour. This is discussed in detail in the following section.

MINI-SUMMARY

1. Starch is a storage form of glucose found in plants. Like starch, glycogen is a polysaccharide.

2. Starches are found in cereal grains, breads, baked goods, cereals, pastas, root vegetables, and
dried beans and peas.

3. Starchy foods must generd”y be cooked to make them better tasting and more digestibk. They
are commonly used as thickeners because they gelatinize.

4, Like sugar, starch contributes to dental caries.

FIBERS

The Food and Nutrition Board defines dietary fiber as the polysaccharides found in plant
foods that are not digested and absorbed. That definition also includes lignin, a part of plant
cells that is not technically a polysaccharide. Fiber is defined differently around the world
and may include other nonpolysaccharides.

Like starch, most fibers are chains of bonded glucose units, but what’s different is that the
units are linked with a chemical bond that our digestive enzymes can’t break down. In other
words, most fiber passes through the stomach and intestines unchanged and is excreted in
the feces.

However, some fiber is digested by bacteria in the large intestine. Bacteria are normally
found in the large intestine and are necessary for a healthy intestine. Intestinal bacteria also
make some important substances, such as vitamin K. When bacteria digest fiber, some fatty
acids are produced, absorbed by our bodies, and used for energy. Determining the amount
of kealories supplied by fiber is complex, but it is probably 1.5 to 2.5 kcalories per gram.

Fiber is abundant in plants, and so legumes (dried beans, peas, and lentils), fruits, vegeta-
bles, whole grains, nuts, and seeds provide fiber (Figure 3-7). Fiber is not found in meat,
poultry, fish, dairy products, and eggs.

One way to classify fibers is by how well they dissolve in water. Soluble fiber (also called
viscous fiber) swells in water, like a sponge, into a gel-like substance. Insoluble fiber (also
called nonviscous fiber) swells in water, but not nearly to the extent that soluble fiber does.

Most foods contain both soluble and insoluble fiber. Figure 3-8 summarizes the food
sources and health benefits of soluble and insoluble fiber, our next topic.
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Food Portion Amount of
Size Fiber (Grams)

FOODS HIGH IN DIETARY FIBER (5 GRAMS OR MORE/SERVING)

Kellogg's All-Bran Yo cup 9
Lentils, cooked Yo cup 3

Refried beans Yo cup 7

Beans, kidney, cooked Yo cup 7
Raspberries, frozen, red Yo cup 6
Cormmeal Yo cup 5

FOODS MODERATELY HIGH IN DIETARY FIBER (2.5 TO 4.9 GRAMS/SERVING)

Bulgur, cooked Yo cup 4
Vegetables, mixed, cooked Yo cup 4

FOODS MODERATELY HIGH IN DIETARY FIBER (2.5 TO 4.9 GRAMS/SERVING)

Prunes, stewed Yo cup 4
Kellogg's Raisin Bran Yo cup 4
Pear, raw 1 medium 4
Potato, baked 1 potato 4
Squash, winter, cooked Yo cup 3
Broccoli, cooked Yo cup 3
Raisins Yo cup 3
Blueberries, frozen Yo cup 3
Carrots, boiled Yo cup 3
Seeds, sunflower Y4 cup 3
Oatmeal, instant 1 pack 3
Peanuts 1oz 3
Apples, raw with skin 1 apple 3
Banana, raw 1 banana 3
FOODS MODERATE IN DIETARY FIBER (1 TO 2.4 GRAMS/SERVING)

Qats, cooked Yo cup 9
Pears, canned Yo cup 9
Cormn, sweet Yo cup 9
Rice, brown, cooked Yo cup 9
Mushrooms, cooked Yo cup 9
Bread, whole wheat 1 slice 9
Bread, rye 1 slice 9
Potatoes, mashed Yo cup 15
Carrots, raw. Yo cup 15
Wild rice, cooked Yo cup 15
Applesauce, canned Yo cup 15
Squash, summer, cooked Yo cup 15

(cont/nued)
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Food Portion Amount of
Size Fiber (Grams)

FOODS LOW IN DIETARY FIBER (LESS THAN 1 GRAM/SERVING)

Macaroni, cooked Yo cup <]

Doughnuts, cake-type 1 medium 0.7

Rice, white, cooked Yo cup 04

Cookies, oatmeal 1 cookie 0.7

Bread, white 1 slice 06

Orange juice Yo cup 095

Source: US. Depdrtment of Agricuhure, Agricu|turd| Research Service, 9004. USDA Nutrient Database for Standard

Reference, Release 17. Nutrient Data Laboratory Home Page, www.na|.usda.gov/ fnic/| Foodcomp.

HEALTH EFFECTS OF FIBERS

What can fiber do for you? Numerous studies have found that diets high in fiber and low
in saturated fat and cholesterol are associated with a reduced risk of diabetes, heart dis-
case, digestive disorders, and certain cancers. However, this doesnt mean that fiber
reduces the risk. Since high-fiber foods also often contain antioxidant vitamins, phyto-
chemicals (substances in plants that may reduce the risk of cancer and heart disease), and
other substances that may offer protection against these diseases, fiber alone is not
responsible for the reduced health risks. Findings on the health effects of fiber show that
it may play a role in the following:

® Diabetes. Dietary fiber reduces the risk of type 2 diabetes and also helps control dia-

betes. Type 2 diabetes is seen mostly in adults, many of whom are overweight. Soluble

Type of Fiber
Soluble

(viscous)

Insoluble

(nonviscous)

Food Sources

Beans and peas

Some cereal grains, such as barley,
oats, rye

Many fruits, such as citrus fruits,
pears, apples, grapes

Many vegetables, such as brussels
sprouts and carrots

Wheat bran

Whole grains, such as whole wheat
and brown rice

/\/\any vegetab|es

Many fruits

Bedns dﬂd peas

Seeds

Health Benefits

Trdps carbohydrdtes to slow
digestion and absorption of
glucose.

Binds to cholesteral in
gastrointestinal tract.

Reduces risk of diabetes and
heart disease.

Increases fecal vveight so that
feces travels quickly through
the colon.

Provides feeling of fullness.
Helps prevent and treat constipation,
diverticulosis, and hemorrhoids.
Heloful in weight management.

May help reduce risk of heart disease.

*Most foods contain both soluble and insoluble fiber.
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fiber traps carbohydrates to slow their digestion and absorption. The slower absorption
of g|ucose he|ps prevent wide swings in blood sugar levels throughout the day.

Heart disease. Clinical studies show that a diet high in fruits, vegetables, beans, and grain
products that contain soluble fiber can lower blood cholesterol levels and therefore lower
the risk of heart disease. As it passes through the gastrointestinal tract, soluble fiber binds
to dietary cholesterol, helping the body eliminate the cholesterol. This reduces blood cho-
lesterol levels, a major risk factor for heart disease. Although research is not conclusive yet,
insoluble fiber may protect the heart by reducing blood pressure or the risk of blood clots.
Digestive disorders. Because insoluble fiber increases feces weight and bulk, it pro-
motes normal bowel movements in adults and children. In genera|, the greater the weight
of the feces is, the more quic|<|y it passes through the |arge intestine. Insoluble fiber is
therefore helpful in preventing constipation (infrequent passage of feces). Fiber also
helps reduce the risk of diverticulosis, a condition in which small pouches form in the
colon wall, usua||y from the pressure created within the colon by the small bulk and/or
from straining during bowel movements. A diet high in insoluble fiber is also used to pre-
vent or treat /remorr/?oids, en|argec| veins in the lower rectum. Larger, soft feces are eas-
ier to eliminate, and so there is less pressure and the rectal veins are less likely to swell.
Colon cancer. Studies have generally noted an association between low total fat intake,
high fiber intake, and a reduced incidence of colon cancer. The exact mechanism for reduc-
ing the risk is not known, but one possibility is that insoluble fiber adds bulk to stool, which
in turn dilutes carcinogens (cancer-causing substances) and speeds their transit through the
intestines and out of the body. More research needs to be done before we know for cer-
tain that fiber decreases the risk of colon cancer, but until then, health-care professiona|s
strong|y suggest eating p|enty of fruits, vegetab|es, beans and peas, and whole grains.

CONSTIPATION

Infrequent passage of fece

DIVERTICULOSIS
A disease of the |arge inte
tine in which the intestina
walls become weakened,
bu|ge out into pockets, an
at times become inflamed

HEMORRHOIDS

Enlarged veins in the lower

rectum.

S.

G-

d

Lastly, fiber can be helpful in weight management. Because fiber-containing foods tend

to be low in fat and sugar, they often contain fewer kcalories. And since fiber-containing

foods slow digestion and provide bulk, you tend to feel full longer and eat less. If you want

to increase the fiber in your diet, look at Figure 3-9 for tips. It is important to add fiber grad-
ually to your diet and to drink more fluids as well. If too much fiber is added too rapidly you
can experience intestinal discomfort, gas, and diarrhea.

Instead of:

White bread

Cereals with 1 gram or less of
Fiber/serving

White pasta

Baked goods made with white flour
Vegetable and fruit juices

Meat stews and chili

Meat sandwiches

\White rice

Creamy soups
Cookies, chips, candy

Choose:
Whole-grain bread

\X/ho|e—grain ceredls with at least 3 grams

of fiber/ serving

Whole-wheat pasta

Baked goods made with whole-wheat flour
Fresh, canned, or frozen fruits and vegetab|es
Meatless stews and chilis using beans and
whole grains

Whole-grain bread or crackers with peanut
butter or tahini

Brown rice, bu|gur, bdr|ey

Soups with vegetab|es, beans, and lentils
Fresh Fruit, vegetab|es, popcorn, nuts, or seeds

Comp|ex Carbohydrates (Starches and Fiber)
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MINI-SUMMARY

1. Dietary fiber incdudes the polysaccharides (and one nonpolysaccharide called \ignin) found in
p|dnt foods that are not digested and absorbed.

2. Most fibers are chains of bonded glucose units, but our digestive enzymes can’t split the
glucoses. Most fiber simply passes through the gastrointestinal tract. Some fiber is digested by
bacteria in the large intestine, producing some fatty acids, which are absorbed. Determining the

amount of kealories supplied by fiber is complex, but it is probably 1.5 to 2.5 kealories/gram.

w

Figure 3-8 summarizes the food sources and health benefits of soluble and insoluble fiber.

4. When adding fiber to the diet, do so gradudlly to give the intestinal tract time to adapt, and
drink lots of fluid.

5. ltis recommended to eat three servings of whole grains per o|dy. By eating three servings, you

can reduce your risk of diabetes, coronary heart disease, and certain cancers.

Nutrition Science Focus: Carbohydrates

@ > Low Blood High Blood ¢

Glucose Glucose
REGULATION OF BLOOD GLUCOSE 1
The level of glucose in your blood is very closely regulated
because glucose is the preferred fuel, especially for the brain and
nervous system. When your blood glucose level is within the Y
normal range, most of your body’s cells will use glucose for their Pancreas

energy source.
Carbohydrates you eat are absorbed most|y as g|ucose into the
bloodstream. As blood glucose levels increase after eating, glucose is

i rcells t for eneray. Ex | is stor Glucagon Released Insulin Released
picked up by your cells to use for energy. Excess glucose is stored as by Aloba Coll by Bota Coll

glycogen in a process called glycogenesis. Glycogen stores are lim- of Pancreas of Pancreas

ited, so any additional excess glucose is converted to fat and stored
. / . . A A

in the body s fat cells. The process by which g|ucose is converted to

1. Cells take up glucose

2. Liver cells make glycogen

fat is called lipogenesis (Figure 3-10).

I blood glucose concentrations decrease, as happens at (glycogenesis)
. . . 3. Adipose cells make fat
night when you sleep or during strenuous exercise, the body |iver converts (lipogenesis)

converts glycogen back to glucose through a process called —gyeogen to glucose

(glycogenolysis). |
g|ycogeno|ysis.
Two hormones, insulin and glucagon, are responsible for hour- ’
to-hour regu|ation of your blood sugar. The organ called the P <«
pancreas secretes both of these hormones. The a|pha cells of the
. . . Achieve
pancreas secrete glucagon, while the beta cells produce insulin. o Bl
Insulin and glucagons act like opposites to keep blood glucose Glucose Levels

within an acceptab|e range. Both hormones are present in the FIGURE 3-10:
blood most of the time. Depending on the ratio of insulin to  How insulin and glucagon maintain norma

glucagon, one of them will dominate. blood glucose levels.
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As you are absorbing nutrients from food, insulin is the dominant hormone. Once your blood glucose levels start
increasing, insulin is released. Insulin is necessary for glucose to get into most of your cells. Insulin receptors on cells
bind to a specific region of the insulin molecule, and this interaction results in glucose crossing into the cell. Insulin also
activates enzymes so g|ucose in the cell can be made into g|ycogen or fat.

When blood glucose levels fall between meals and at night, insulin secretion slows and glucagon becomes more
dominant. The goal of glucagon is to prevent low blood sugar levels. When blood glucose levels falls below a cer-
tain point, glucagon secretion therefore increases. The primary target for glucagon is the liver. Glucagon stimulates the
liver to convert g|ycogen to g|ucose and release the g|ucose into the bloodstream.

The most common disease involving the pancreatic hormones is diabetes mellitus In people with diabetes, the pan-
creas either produces little or no insulin, or the cells do not respond appropriately to the insulin that is produced.
Glucose does not get absorbed by the cells so it builds up in the blood and overflows into the urine. Thus, the body
loses its main source of fuel even though the blood contains large amounts of glucose. Diabetes is covered in more

detail on pages 411—415 in Chapter 11.

SOLUBLE AND INSOLUBLE FIBER

Fiber can be classified by how well it dissolves in water. Most foods contain both types of fiber: soluble and insolu-
ble. The soluble fibers include gums, mucilages, pectin, and some hemicelluloses. They are generally found around and
inside plant cells. The insoluble fibers include cellulose, lignin, resistant starch, and the remaining hemicelluloses. They
genera”y form the structural parts of p|ants. The amount of fiber in a p|ant varies among p|ants and may vary within a
species or variety, depending on growing conditions and the plant’s maturity at harvest. Lignin is an insoluble fiber but
is not technically a carbohydrate.

Foods containing soluble fiber are as follows (see Figure 3-11 on page 98).

® Beans and peas, such as kidney beans, pinto beans, chickpeas, split peas, and lentils.
® Some cereal grains, such as oats and barley.
® Many fruits and vegetables, such as citrus fruits, pears, apples, grapes, brussels sprouts, and carrots. Fruit juices

are not good sources of fiber.

Soluble fiber is found both in and around the cells of plants, where it acts to keep a plant stuck together.
[nsoluble fiber includes the structural parts of p|ants, such as skins and the outer |ayer of the wheat kernel. You have

seen insoluble fiber in the skin of whole-kemel corn and in celery strings. It is found in the following foods:

e Wheat bran

e Whole grains, such as whole wheat and brown rice, and products made with whole grains, such as whole-wheat
bread

L4 Many vegetab|es and fruits

® Beans and peas

® Seeds

Soluble fiber (oats, |egumes, fruits, and vegetab|es) lowers blood cholesterol and traps carbohydrates to slow diges-
tion and absorption of g|ucose, thereby he|ping blood g|ucose levels stay constant. Insoluble fiber (wheat bran, whole
grains, fruits, and vegetables) is important for gastrointestinal health and it helps prevent and treat constipation, divertic-

ulosis, and hemorrhoids.

Comp|ex Carbohydrates (Starches and Fiber) 97



Soluble Fiber Total Fiber
Food Source (Grams) (Grams)
CEREAL GRAINS (%, CUP, COOKED)
Barley 1 4
Oatmeal 1 9
Oat bran 1 3
SEEDS
Psyllium seeds, ground (1 tablespoon) 5 6
FRUIT (1 MEDIUM FRUIT)
/A\pp|e 1 4
Banana 1 3
Blackberries (V5 cup) 1 4
Citrus fruit (orange, grapefruit) 9 9-3
Nectarine 1 9
Peach 1 9
Pear 9 4
Plum 1 15
Prunes (/4 cup) 15 3
BEANS (%, CUP, COOKED)
Black beans 9 55
Kidney beans 3 6
Lima beans 35 65
Navy beans 9 6
Northern beans 15 55
Pinto beans 2 /
LENTILS (", CUP, COOKED)
Lentils, yellow, green, or orange 1 38
PEAS (%, CUP, COOKED)
Chickpeas (garbanzo beans) 1 6
Black-eyed peas 1 55
VEGETABLES (', CUP, COOKED)
Broccoli 1 15
Brussels sprouts 3 45
Carrots 1 95

Source: National Cholesterol Education Program.
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DIGESTION, ABSORPTION, AND
METABOLISM OF CARBOHYDRATES

Cooking carbohydrate-containing foods makes them easier to digest. As mentioned previously,
starches gelatinize, making them easier to chew, swallow, and digest. Cooking usually breaks
down fiber in fruits and vegetables, also making them easier to chew, swallow, and digest.

Before carbohydrates can be absorbed through the villi of the small intestine, they must
be broken down into monosaccharides, or one-sugar units. Starch digestion begins in the
mouth, where an enzyme, salivary amylase, starts to break down some starch into small poly-
saccharides and maltose. In the stomach, salivary amylase is inactivated by stomach acid. An
intestinal enzyme, pancreatic amylase, continues the job of breaking down polysaccharides
to shorter glucose chains. Maltase completes the breakdown of polysaccharides by splitting
maltose into two glucose units. Glucose can now be absorbed.

Through the work of three enzymes made in the intestinal wall (see Figure 3-12), all sugars
are broken down into the single sugars: glucose, fructose, and galactose. They are then absorbed
and enter the bloodstream, which carries them to the liver. In the liver, fructose and galactose are
converted to glucose or further metabolized to make glycogen or fat. Glucose will go where it is
most needed: into the bloodstream or to be made into glycogen or fat. The hormone insulin
makes it possible for glucose to enter body cells, where it is used for energy or stored as glycogen.

Fiber cannot be digested, or broken down into its components by enzymes, and so it con-
tinues down to the large intestine to be excreted. Although human enzymes can’t digest most
fibers, some bacteria in the large intestine digest soluble fiber and produce small fat particles
that are absorbed. Soluble fiber slows the digestive process and also slows the absorption of
glucose into the blood. This helps regulate your blood sugar level.

MINI-SUMMARY

1. During digestion, various enzymes break down starch and sugars into monosaccharides, which are
then absorbed (Figure 3-12).

2. Inthe |iver, fructose and ga|dctose are converted to 9|ucose or further metabolized to make g|yco—
gen or fat. Glucose will go where it is most needed: into the bloodsteam or to be made into
glycogen or fat.

3. Fiber can't be digested by human enzymes, but soluble fiber can be digested by intestinal bac-
teria, producing fat fragments that are absorbed. Soluble fiber slows the digestive process and

slows the absorption of glucose into the blood.

Carbohydrate
Site Enzyme Acted on Products Formed
Mouth Sd|ivary amy|ase Starch Small po|ysaccharides, maltose
Small intestine Pancreatic amylase Starch Small po|ysaccharides, maltose
Sucrase Sucrose Glucose, fructose
Lactase Lactose G|ucose, ga|actose
Maltase Maltose Glucose

Digestion, Absorption, and Metabolism of Carbohydrates
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DIETARY RECOMMENDATIONS
FOR CARBOHYDRATES

Americans have eaten about the same amount of carbohydrates daily since the early 1900s.

What has changed is the type of carbohydrate eaten. Instead of whole grains and vegetables,
Americans are eating more carbohydrates in the form of sugars such as baked goods and
refined grains such as white bread. While intake of refined carbohydrates has increased, fiber

intake has decreased.

The dietary recommendations for carbohydrates can be summarized as follows.

1.

The RDA for carbohydrate (Figure 3-13) is 130 grams per day for children (from
1 year old) and adults. It is based on the minimum amount of carbohydrates needed
to supp|y the brain with enough g|ucose. We norma||y eat much more than 130 grams
of carbohydrate to meet our total energy needs.

The Acceptable Macronutrient Distribution Range (AMDR) for carbohydrate is
45 to 65 percent of total kcalories for anyone over 1 year old. For example, if you
eat 2000 kealories/day, you should get about 900 to 1300 kcalories from carbohy-
drate, which is 225 to 325 grams. At the low end of this range it is difficult to meet
the recommendations for fiber intake.

The Dietary Reference Intakes recommend that added sugars not exceed 25 percent
of total kcalories. Few people would be able to get enough vitamins and minerals
or maintain a healthy body weight if they took in 25 percent of their kealories as
added sugars. The World Health Organization suggests limiting added sugars to
10 percent of total kealories.

RDA Carbohydrate Al Total Fiber

Age” Male Female Male Female
1-3 years 130 g 130 g 19g 19 g
48 vears 130 g 130 g 95 g 954
913 years 130 g 130 g 3lg 96 g
1418 years 130 g 130 g 38 g 36 g
19-30 vears 130 g 130 g 38 g 95g
31-50 vyears 130 g 130 g 38 g 95 g
Over 50 years 130 g 130 g 30 g 9g
Pregnancy

14—18 years 175 g 98 g

19-50 vears 175 g 98 g
Lactation 210 g 99 g

*Note that infants from 1to 6 months have an Al of 60 g of carbohydrate per day and infants from 7 to 12 months

have an Al of 95 g of carbohydrate per day. There is no Al for fiber for infants from O to 12 months old due to

insufficient scientific evidence.

Source: /A\dapted with permission from the Dietar\/ References Intakes for Energy, Carbohydrates, Fiber, Fat, Protein,

and Amino Acids (Macronutrients). © 2002 by the National Academy of Sciences. Courtesy of the National
Academy Press, Washington, D.C.
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4. The Dietary Guidelines for Americans recommend three or more servings daily of
whole grains.

5. The Adequate Intake for total fiber is based on 14 grams/1000 kcalories. For
women, the Al is 25 grams/day from 19 to 50 years and then goes down to
21 grams/day after age 50. For men, the Al is 38 grams/day from 19 to 50 years
and then 30 grams/day after age 50. The actual numbers for the Al were
derived from data supporting a decreased risk for developing coronary heart
disease.

Dietary Fiber Estimator for Adults
Daily calorie needs Daily dietary fiber needs

1000 14 grams
1200 17 grams
1400 90 grams
1600 99 grams
1800 95 grams
2000 98 grams
9900 31 grams
9400 34 grams
2600 36 grams
9800 39 grams
3000 49 grams

MINI-SUMMARY

1. The RDA for carbohydrate is 130 grams/day for children and adults. It is based on the minimum
amount of carbohydrates needed to supp|y the brain with enough g|ucose.

2. The AMDR for carbohydrate is 45 to 65 percent of total kealories.

3. The Dietar\/ Reference Intakes recommend that added sugars not exceed 25 percent of total kealo-
ries. The World Health Organization suggests limiting added sugars to 10 percent of total kealories.

4. The Al for total fiber is based on 14 grams/1000 kealories.

5. The Dietary Guidelines for Americans recommend three or more servings daily of whole grains.

GRAINS

Grains are the edible seeds of annual grasses such as wheat, oats, and barley. When a grain
is grown for human consumption, it is called a cereal grain. Examples include wheat,
corn, rice, rye, barley, and oats, among others. All cereal grains have a large center area
high in starch known as the endosperm. The endosperm also contains some protein. At
one end of the endosperm is the germ, the area of the kernel that sprouts when allowed
to germinate. The germ is rich in vitamins and minerals and contains some oil. The bran,
containing much fiber and other nutrients, covers both the endosperm and the germ. The
seed contains everything needed to reproduce the plant: The germ is the embryo, the
endosperm contains the nutrients for growth, and the bran protects the entire seed

(Figure 3-14).

ENDOSPERM

In cereal grains, a large cen-
ter area high in starch.

GERM
In cereal grains, the area of
the kemel rich in vitamins
and minerals that sprouts
when allowed to germinate.

BRAN
In cereal grains, the part that
covers the grain and con-
tains much fiber and other

nutrients.

INGREDIENT
FOCUS:
HIGH-FIBER
GRAINS AND
LEGUMES
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FIGURE 3-14:

A kernel of wheat.
Courtesy of the Wheat
Foods Council.

ENDOSPERM
1:

WHOLE GRAIN
A grain that contains the
endosperm, germ, and bran.

REFINED OR MILLED
GRAIN
A grain in which the bran
and germ are separated (or
mostly separated) from the
endosperm.

PHYTOCHEMICALS
Minute substances in plants
that may reduce the risk of
cancer and heart disease
when eaten often.

Most grains undergo some type of processing or milling after harvesting to allow them to
cook more quickly and easily, make them less chewy, and lengthen their shelf life. Grains
such as oats and rice have an outer husk or hull that is tough and inedible, and so it is
removed. Other processing steps may include polishing the grain to remove the bran and
germ (as in making white flour), cracking the grain (as in cracked wheat), or steaming the
grain (as in bulgur) to shorten the cooking time. The process of rolling or grinding a
grain such as oats also shortens the cooking time.

Whenever the fiber-rich bran and the vitamin-rich germ are left on the
endosperm of a grain, the grain is called a whole grain. Examples of whole grains

include whole-wheat berries, bulgur (cracked wheat), whole-wheat flour, whole

rye, whole oats, rolled oats (including oatmeal), whole cornmeal, whole hulled
barley, popcorn, and brown rice. Read the Food Facts in this chapter for more
information on a variety of grains.

If the bran and germ are separated (or mostly separated) from the

endosperm, the grain is called a refined or milled grain. Whereas whole-
wheat flour is made from the whole grain, white flour (also called wheat flour)
is made only from the endosperm of the wheat kernel. Whole-wheat flour
does not stay fresh as long as white flours do. This is due to the presence of
the germ, which contains oil. When the oil turns rancid or deteriorates, the
flour will turn out a poor-quality product.

When you compare the nutrients in whole grains and refined grains, whole
grains are always a far more nutritious choice. They surpass refined grains in their
fiber, vitamin, and mineral content. When wheat is refined, over 20 nutrients and

most of the fiber are removed. With whole wheat you get more vitamin E, vitamin B,
magnesium, zinc, potassium, copper, and, of course, fiber. By federal law, refined grains
are enriched with five nutrients that are lost in processing;: thiamin, riboflavin, niacin, folate
(folic acid), and iron. Whole-grain foods also contain phytochemicals, substances in plants
that reduce the risk of cancer and heart disease when eaten often.

In baking, whole-grain flours produce breads that are denser and chewier. For example,
breads made with only whole-wheat flour are heavier and more compact than breads made
with only white flour. This is the case because the strands of gluten in the whole-wheat bread
are cut by the sharp edges of the bran flakes. Some bakers prefer to use some white flour to
strengthen the bread. Many consumers prefer white bread because it lacks the dark color and
dense texture of whole-wheat bread, but there are also quite a few health-conscious consumers
who appreciate a good-quality whole-grain bread.

It can be difficult to determine from the name of a product whether it is indeed whole
grain. Breads simply called “wheat breads” often contain as much as 75 percent enriched
white flour with molasses or caramel added to make it look like whole wheat. Here are some
tips for finding whole-grain products.

1. Read the ingredient list on the food label. For many whole-grain products, “whole”
or “whole grain” will appear before the grain ingredient’s name. The whole grain
should be the first ingredient listed.

2. Look for the whole-grain health claim on food product labels: “Diets rich in whole-
grain foods and other p|dnt foods and low in saturated fat and cholesterol may he|p
reduce the risk of heart disease.” Foods that bear the whole-grain health claim must
contain 51 percent or more whole grains by weight and be low in fat.

3. Breads labeled as “multi-grain,” “seven-grain,” or “100% wheat” may not be whole
grain. Read the label carefully.

Good whole-grain choices include whole-wheat bread, brown rice, batley, bulgur, whole-
wheat pasta, wild rice, oatmeal, barley, whole-kernel corn, and popcorn.
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At the store, you will find some whole grains that are stone ground. Grinding by stones is a
technique for milling grains that allows them to be processed without the intense heat created by
industrialized milling. The high heat causes more loss of flavor as well as nutrients. Stone-ground
flours are often more flavorful and nutritious than other types of flours, although more expensive.

It is recommended that you eat at least three servings of whole grains per day. By eating three
servings, you can reduce your risk of diabetes, coronary heart disease, and certain cancers.
Because the fiber in whole grains make you feel full, they are useful in weight maintenance.

Nutrition

Nutritionally, grains are a powerhouse of nutrients. They are:

® High in vitamins and minerals
High in starch

High in fiber (if whole grain)
Low in fat

Moderate in protein

Low or moderate in kecalories

Whole grains are also a source of antioxidants and phytochemicals. Grains are inexpen-
sive and can be quite profitable. Both traditional grains, such as rice, and newer grains, such
as quinoa, are being featured more often on menus in side and main dishes.

Starchy foods in general are not flavorful if eaten raw, and so most are cooked to make them
better tasting and more digestible. Starchy foods are used extensively as thickeners in cook-
ing, because starch undergoes a process called gelatinization when heated in liquid. When
starches gelatinize, the granules absorb water and swell, making the liquid thicken. Around
the boiling point, the granules have absorbed a lot of water and burst, letting starch out into
the liquid. When this occurs, the liquid quickly becomes still thicker. Gelatinization is a
process unique to starches, and so you find starches frequently used as thickeners in soups,
sauces, gravies, puddings, and other foods.

The most common starchy thickeners include flour, cornstarch and arrowroot. Others
include potato starch and rice flour. Cornstarch and arrowroot will thicken more efficiently
than flour since they contain no protein. They have 50 to 100 percent more thickening
power than flour and therefore, less of them is needed. They also thicken at a somewhat
lower temperature and do not need to be pre-cooked, like roux (a cooked mixture of equal
parts fat and flour). However, they do need to be dissolved in liquid first.

® See Figure 3-15 for information on flavor, uses, and cooking times for many grains.

® Figures 3-16 to 3-18 showcase many popular grains.

® Figure 3-19 and 3-20 highlight types of rice.

® Grains work very well as main dishes when mixed with each other or with lentils. For example, cous-
cous and wheat berries are attractive, as is barley with quinoa. To either dish you could add lentils,
vegetab|es, and seasonings. Keep in mind that each of the grains must be cooked separately with some
bay leaf, onion, and thyme leaf and then strained, cooled, and mixed together with other grains and

beans, depending on its application.
(Text continues on page 108)

GELATINIZATION
A process in which
starches, when heated in
liquid, absorb water and

swell in size.

CHEF’S TIPS
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FIGURE 3-16:

Grains. Top row: wheat
berries, black barley,
bu|gur; bottom row: pear|
loar|ey, cracked wheat.
Photo by Frank Pronesti.

FIGURE 3-17:

Grains. Top row: steel-
cut oats, popcorn, kasha;
bottom row: whole oats,
rolled oats, rye.

Photo by Frank Pronesti.

FIGURE 3-18:

Grains. Top row: millet,
red quinoa, kamut; bot-
tom row: spelt, quinoa.
Photo by Frank Pronesti.
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FIGURE 3-19:

Rice. Top row: converted white rice, short-grain brown rice, wild rice; bottom row: basmati
rice, long-grain brown rice, Arborio rice.

Photo by Frank Pronesti.

FIGURE 3-20:

Rice. Top row: purple Thai rice, Chinese black rice, jasmine rice; bottom row: bamboo rice,
sushi rice, Himalayan red rice.

Photo by Frank Pronesti.

® Orzo works well with toasted bar|ey or quinoa and a mixture of roasted vegetab|es and fresh herbs.

® Rice and beans is a very popu|ar and versatile dish using grains and |egumes. For appearance, mix
purple rice with a variety of beans or wild rice with cranberry beans and fava beans. Each of these mix-
tures can be seasoned in a number of ways. A balanced dressing can be used for a cold salad as well
as a hot accompaniment.

® Don't Forget to serve who|e-grain cereals hot and cold, from simp|e steel-cut oatmeal to cold favorites
such as com flakes. Also, dress them up with berries, fruits, and spices. Steel-cut oats are whole-grain
groats (the inner portion of the oat kernel) that have been cut into two or three pieces using steel
discs. Gold in color, they look like little pieces of rice. Rolled oats are flakes that have been steamed,
rolled, and toasted. Due to this process, they have lost some taste and texture.
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LEGUMES

Legumes include all sorts of dried beans, peas, and lentils. Dried beans are among the oldest
foods and are an important staple for millions of people in other parts of the world. Beans

were once considered to be worth their weight in gold—the jeweler’s carat owes its origin to

a pealike bean on the east coast of Africa.

Nutrition

From a nutritional point of view, legumes are a hit. They are:

® High in complex carbohydrates
* High in fiber

® Low in fat (on|y a trace, except in a coup|e of cases)

e Cholesterol-free

® A good source of vitamins and minerals

® Low in sodium

Besides being so nutritious, they are very cost-effective.

See Figure 3-21 for information on flavor, uses, and cooking times for many legumes.

Figures 3-22 and 3-23 highlight many popular legumes.

When choosing legumes for a dish, think color and flavor. Make sure the colors you pick will look
gooo| when the dish is comp|ete. Also think of other ingredients you will use for flavor. In a salad, for
example, black-eyed peas (black and white) go well with flageolets and red adzuki beans. To add a
little more color and develop the flavor, you might add chopped tomatoes, fresh cilantro (Chinese
parsley), and haricots verts (green beans) or fresh corn.

Bigger beans, such as gigante white beans, hold their shape well and lend a hearty flavor to stews,
ragouts, and salads.

Chickpeas can be puréed, as in hummus, and used as a dip, a spread, or a sandwich filling; layered
with gri||ec| vegetab|es and mushrooms; or as a Fi||ing for pasta, crépes, or twice-baked potatoes. They
can be soaked in changed water for three to four days in the refrigerator, seasoned and puréed, and
then pressed into a half-sheet pan and cut into french try shapes. You can coat them in yosgurt and sea-
soned crumbs and bake at a high temperature as a crisp substitute for french fries.

To enhance their flavor, cook several types of beans together, such as cranberry, turtle, and white
beans, in stock flavored with herbs, shallots, onions, carrots, and ce|ery. Presoaking dried beans he|ps
remove some of the comp|ex sugars they contain that can cause flatulence (gas).

A number of dried beans are also available fresh: cannellini beans, cranberry beans, fava beans, black-
eyed peas, flageolets, lima beans, mung beans, and soybeans. They tend to be expensive but are
excellent products. They are p|umper and have a fresher flavor than dry beans that you rehydrate.
Use whole lentils, such as black or French green lentils, in grain dishes or salads because whole lentils
hold their shape better. Use split lentils, such as brown, red, or yellow lentils, in soups, where they
he|p thicken the |iquid and shape is not as important.

Pasta and beans work well together, as in pasta e fagioli, a rich ltalian vegetable soup with pasta and beans.
There are many variations of this classic dish due to its nourishing value and spectacular taste. Many other
ethnic groups have similar traditional dishes associated with pasta and beans or rice and beans for their ver-

satility of preparations, health benefits, cost factors, history, and utilization of a region’s products.

CHEF’S TIPS

Legumes
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FIGURE 3-22:

Beans. Top row: peruano beans, split baby garbanzo beans, black garbanzo beans; bottom
row: cranberry beans, runner cannellini beans, anasazi beans.

FIGURE 3-23:
Beans. Top row: chestnut lima beans, French green lentils, scarlet runner beans; bottom row:

black ca|ypso beans, petite crimson lentils, butterscotch ca|ypso beans.
Photo by Frank Pronesti.
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CHECK-OUT QUIZ

1.

Match the food below with the nutrient(s) it is rich in.

Food Nutrient
White bread Added sugars
Whole-wheat bread Natural sugars
Apple juice Fiber

Baked beans Starch

Milk

Bran flakes

Sugdrirosted whole oats
Cola drink
Broccoli

Honey is better for you than sugar.

a. True

b. False

Carbohydrates prevent protein from being burned for energy so that protein can be
used to build and repair the body.

a. True

b. False

Maltose is made up of ga|actose and g|ucose.

a. True

b. False

Glycemic response refers to how quickly and how high your blood sugar rises after
eating.

a. True

b. False

Eating too much sugar can cause diabetes and hyperactivity in children.

a. True

b. False

Sugar and starch contribute to dental decay.

a. True

b. False

Check-Out Quiz
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8. Wheat bread is an example of a whole-grain product.

a. True

b. False

9. Because insoluble fiber aids digestion and adds bulk to stool, it hastens the passage

10. Legumes are low in fiber and sodium.

of fecal material through the gut, thus helping to prevent or alleviate constipation.

a. True

b. False

a. True

b. False

— ACTIVITIES AND APPLICATIONS

Carbohydrate Basics

Use iProfile to complete the chart below. Find out how many grams of sugar, starch, and fiber
are found in each food. Which food contains the most sugar? Which food has the most

1.

starch? Which food is highest in fiber?

Food

1.
. Chicken wing, T wing

O 0O ~1 O o1 A W N

= O

O R © o

(@]

Hamburger meat, 3 ounces cooked

. Flounder, 3 ounces cooked
. Boiled egg, 1
. American cheese, 1 oz

. Sour cream, 1 tablespoon

. White bread, 1 slice

. Whole-wheat bread, 1 slice
. Chocolate cake

. Macaroni, VQ cup

. Brown rice, VQ cup

. Sp|it peas, ]/4 cup

: Peanuts, VQ ounce

. Fresh orange, 1 medium

. Brocedl;, VQ cup cooked

Se”—Assessment

Sugar (grams)  Starch (grams) Fiber (grams)

List how many servings of the following foods you nomally eat daily.

Added Sugars

Sugar in coffee or tea

Sweetened beverages

Number of Servings
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Sweetened breakfast cereals

Candy

Commercially made baked goods, including
cakes, pies, cookies, and doughnuts

Jam, jeHy/ panca|<e Syrup

Complex Carbohydrates Number of Servings
Whole-grain breads and rolls

Reddy-to—edt and cooked cereals

Pasta, rice, other grains

Dried beans and peas

Potatoes

Fruits

Vegetables

How do you rate? Do you get at least three servings of whole grains a day? Do you get
a daily serving of dried beans and peas? Do you get at least five servings per day of frits and
vegetables combined? Compdre the number of servings you have daily of foods high in refined
sugars and those high in comp\ex carbohydrates You should not be choosing too many foods
from the added sugars part of the chart until you eat enough servings of grains, fruits, and veg-

etables. The idea is to push complex-carbohydrate intake and minimize added sugars.

Whole Grain or Refined Grain?

Read the following ingredient labels for breads. Which one is white bread, and which one

is whole-grain bread”?

A. Made from: Unbromated unbleached enriched wheat flour, com syrup, partially hydro-
genated soybean oil, molasses, salt, yeast, raisin juice concentrate, potato flour, wheat
gluten, honey, vinegar, mono- and diglycerides, cultured com syrup, unbleached wheat
Hour, xanthan gum, and soy lecithin.

B. Made from: Stonefground whole-wheat Hour, water, highfFructose corm syrup, wheat
g\uten, yeast, hone\/, sa|t, mo|dsses, pdrtid”y hydrogendted soybecm oi|, raisin syrup, soy

lecithin, mono- and diglycerides.
How Many Teaspoons of Sugar?
A. One teaspoon of sugar weighs 4 grams. Determine how many teaspoons of sugar are in

each of the Fo||owing Foods/ as described on their nutrition labels. Which food contains

more sugdr? Which food contains more fiber?

Nutrition Facts Nutrition Facts

Amount per serving Amount per serving
Calories 230 Calories 140

Calories from Fat 140 Calories from Fat 20
Total Fat 16 g Total Fat 2.5 g
Saturated 6 g Saturated 0.5 g
Polyunsaturated 1 g Polyunsaturated 1.0 g
Monounsaturated 7 g Monounsaturated 0.5 g
Cholesterol 74 g Cholesterol 0 g

Activities and Applications
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Sodium 180 mg Sodium 180 mg

Total Carbohydrate 28 g Total Carbohydrate 21 g
Dietary Fiber 0 g Dietary Fiber 5 g
Sugars 24 g Sugars 4 g

Protein 21 g Protein 8 g

B. Ina group of two peop|e, determine the number of teaspoons of sugar in a soft drink
or another beverage by using the number of grams of sugar on the Nutrition Facts label.
Next, measure out the amount of sugar and p\dce it in a clear g|dss next to the bever-

age. Check out how much sugar is in the drinks your other classmates dna|yzeo|A

5. Attificial Sweetener Sleuth
Check your reFrigerdtor and cupboards to see what kind of Foods, and how many, contain
artificial sweeteners with names such as Equa|, aspartame, saccharin, acesulfame potassium,

Sunette, Sweet One, sucrd|ose, Sp|eno|d/ and neotame. Make a [ist.

6. Baking with Alternative Sweeteners
Use the websites for Sweet ‘N Low and Splenda to get some recipes using alternative
sweeteners.
www .sweetnlow.com
www.splenda.com
The first website is for the company that manufactures Sweet ‘N Low, the artificial sweet-
ener containing saccharin. The second website is for the company that makes Sp|enda, the
artificial sweetener containing sucralose.

On their home pages, click on “Recipes” and choose a recipe. How are these baking

recipes different from recipes that use sugar? If possible, make a recipe, such as brownies, using
one of these altemnative sweeteners and then compare it in taste, texture, and appeadrance to

the same product made with sugar.

7. Using iProfile, click on “Estimating Portion Sizes” at the top of the page. Next, click
on “How Many Servings Does My Cereal Bowl Hold? “What Do You Put on
Your Bagel?” “What Does a Cup of Pasta or Rice Look Like?” and “How Much
Added Sugar Do | Use?”

NUTRITION WEB EXPLORER

Joslin Diabetes Center www joslin.org/Beginners_guide_9854.asp

Joslin Diabetes Center is an excellent site to learn almost anything about digbetes. Read
"Carbohydrate Counting 101" and then complete the exercise “Meal Planning.”

National Institutes of Health www.nlm.nih.gov/medlineplus/hypoglycemia.html
on Hypoglycemia

On this government website, click on “Tutorials: Hypog\ycemid” to learn more about this
topic.
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National Institutes of Health on Lactose http://digestive.niddk nih.gov/ddiseases/
Intolerance pubs/lactoseintolerance/

Use this informative site to learn more about the causes and treatment of lactose intolerance.
Find out how many grams of lactose are in reduced-fat milk and compare that to yogurt.

Whole Grains Council www.wholegrainscoundil.org/
whole-grains-101/whole-grains-a-to-z

Read about a huge variety of whole grains. Wirite up a description of three whole grains that
are new to you.

Nutrition Web Explorer
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FOOD FACTS: FOODS AND THE GLYCEMIC INDEX

Carbohydrate foods can be grouped
according to whether they produce a high,
moderate, or low glycemic response.
Glycemic response refers to how quickly
and how high your blood sugar rises after
eating. Any number of factors influence
how high your blood glucose will rise,
such as the amount of carbohydrate eaten,
the type of sugar or starch, and the pres-
ence of fat and other substances that slow
down digestion.

A low glycemic response (meaning

that your blood sugar level rises s|ow|y

and modestly) is preferable to a high
glycemic response (your blood sugar level
rises quickly and high). Eating mainly
foods with a low glycemic response is
definitely important for people with diabetes
and seems to decrease the risk of heart dis-
ease and type 2 diabetes, as well as may
enhance weight management.

The concept of the glycemic index was
created to identify how selected foods affect
your blood glucose level. The higher the
glycemic index is, the more the food

increases your blood glucose level. Glucose

is assigned a value of 100, and white bread
is assigned a value of 70 (Figure 3-24). Of
course, one shortcoming of the glycemic
index is that we usua||y eat more than one
food at a time, and so the numbers are not
as meaningful. Also, we may think that a
food has a definitive glycemic index, when
the glycemic index will vary depending on
how the food is processed, stored, cut, and
cooked. In any case, foods such as fruits,
vegetables, legumes, milk, and whole grains
generally have low glycemic index values

and are healthy, nutritious choices.

G'UCOSQ

COI’ﬂ Hdl(@S

Walfles, french-fried potatoes, jelly beans

Bagel, white bread

White sugar, cantaloupe

Raisins, tortilla chips, cola soda, ice cream, pizza

Rye bread

Orange juice

Fresh orange, peas, carrots

Fresh peach, old-fashioned oatmesl, apple juice

\White rice, spaghetti, apple, pear, tomato soup

Skim milk, low-fat yogurt

Kidney beans
GrapeFruit
Soybeans

Peanuts
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The introduction of diet soda in the 1950s
sparked the widespread use of artificial
sweeteners, substitutes for sugar that pro-
vide no, or almost no, kealories. If you
drink diet soda, look at the food label and
see which artificial sweeteners are present.
As of 2005, five artificial sweeteners had
been approved for use by the Food and
Drug Administration: saccharin, aspartame,
acesulfame potassium, sucralose, and neo-
tame. Because artificial sweeteners are con-
sidered food additives, the FDA requires
that they be tested for saFety before going
on the market. Besides offering no kecalo-
ries, artificial sweeteners are beneficial

because they do not cause tooth decay or

force insulin levels to rise as do added sug-

ars such as high-fructose com syrup.

The FDA uses the concept of an
Acceptab|e Dai|y Intake (ADD for many
food additives, including these artificial
sweeteners. The ADI represents an intake
level that, if maintained each day through-
out a person’s lifetime, would be consid-
ered safe by a wide margin. For example,
the ADI for aspartame is 50 milligrams per
kilogram of body weight per day. To take
in the ADI for a 150-pound adult, some-
one would have to drink twenty 12-ounce

cans of diet soft drinks daily.

Approved Atrtificial Sweeteners
SACCHARIN

Saccharin, discovered in 1879, has been
consumed by Americans for more than 100
years. lts use in foods increased slowly until
the two world wars, when its use increased
dramatica”y due to sugar shortages.
Saccharin is about 200 to 700 times
sweeter than sucrose and is excreted
unchanged directly into the urine. It is

approved for use at specific maximum

amounts in foods and beverages and as a
tabletop sweetener. Known as Sweet ‘N
Low or Sugar Twin, it is sold in liquid,
tablet, packet, and bulk form. Because
saccharin leaves some consumers with
an altertaste, it is frequently combined with
other artificial sweeteners, such as aspartame.
In 1977, the Food and Drug
Administration proposed a ban on its use
in foods and allowed its sale as a tabletop
sweetener on|y as an over-the-counter drug.
This proposal was based on studies that
showed the development of urinary blad-
der cancer in rats fed the equivalent of hun-
dreds of cans of diet soft drinks a day. The
surge of public protest against this proposal
(there were no other alternative sweeteners
available at that time) led Congress to post-
pone the ban. In 2000, the National
Toxicology Program decided that saccharin
should no longer be considered cancer-
causing. In 2001, the U.S. Congress
repea|ec| the warning labels that had been

required on saccharin-containing products.

ASPARTAME

[n 1965, aspartame was discovered acciden-
tally. Aspartame is made by joining two pro-
tein components, aspartic acid and pheny-
lalanine; and a small amount of methanol.
Aspartic acid and phenylalanine are building
blocks of protein. Methanol is found natu-
rally in the body and in many foods, such as
fruit and vegetable juices. In the intestinal
tract, aspartame is broken down into its
three components, which are metabolized
in the same way as if they had come from
food. Aspartame contains 4 kealories per
gram, but so little of it is needed that the
kealorie content is not significant.
Aspartame is approximately 160 to
290 times sweeter than sucrose and has

an acceptable flavor with no bitter after-

taste. It is marketed under the brand
names NutraSweet and Equa|. Aspartame
is approved as a general-purpose sweet-
ener and is found in diet sodas, cocoa
mixes, pudding and gelatin mixes, fruit
spreads and toppings, and other foods. If
you drink diet soft drinks, chances are they
are sweetened with aspartame. Fountain-
made diet soft drinks are more commonly
sweetened with a blend of aspartame and
saccharin, because saccharin helps provide
increased stability. Aspartame may
become less sweet after prolonged heating.
For stovetop cooking, it is best to add
aspartame at the end of cool(ing or after
removing the food from the heat.

The safety of aspartame provoked con-
cerns in the past, and many studies have
been done on it. Recent reviews of studies
confirm that aspartame consumption is safe
over the long term and is not associated
with serious health effects.

The only individuals for whom aspar-
tame is a known health hazard are those
who have the disease phenylketonuria
(PKU), because they are unable to metab-
olize phenylalanine. For this reason, any
product containing aspartame carries a
warning label, “Phenylketonurics: Contains
phenylalanine.” Some other people may
also be sensitive to aspartame and need to

[imit their intake.

ACESULFAME-POTASSIUM
In 1988, the FDA first approved acesulfame-

potassium for use in some foods and as a
tab|etop sweetener. Acesu”ame-potassium
is now approved as a general-purpose
sweetener. lts name is often abbreviated
as Acesulfame-K, because K is the
chemical symbol for potassium. Marketed
under the brand names Sunett and Sweet

One, it is about as sweet as aspartame but
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is more stable and can be used in baking
and cooking. Coca-Cola mixes acesulfame-
K with aspartame to sweeten one of its diet
sodas. Its taste is clean and sweet, with no
aftertaste in most products. Acesulfame-K
passes through the digestive tract

unchanged. It is used in over 50 countries.

SUCRALOSE

Sucralose is the only artificial sweetener
made from table sugar. The FDA
approved sucralose in 1999 for use as
general-purpose sweetener. Sucralose is
600 times sweeter than sugar and actually
tastes similar to sugar. Sucralose cannot be
digested, and so it adds no kcalories to
food. Sucralose has exceptional stability
and retains its sweetness over a wide
range of conditions, including heat.
Sucralose can be used in baking and
cooking. It is even used in sweet
microwave popcorn.

Sucralose is available as an ingredient for
use in a broad range of foods and bever-
ages under the name Splenda Brand
Sweetener. Currently, a range of products
sweetened with Sp|enc|a are on supermarl(et
shelves, including diet soft drinks, low-calo-
tie fruit drinks, maple syrup, and applesauce.

Like aspartame, sucralose is available in
a granular form that pours and measures
exactly like sugar. Maltodextrin, a starchy
powder, is used to give it bulk, and the

resulting product has no kealories.

NEOTAME
[n 2002, the Food and Drug Administration

approved neotame for use as a general-
purpose sweetener. Neotame is a high-
intensity sweetener that is manufactured by
the same company that first manufactured
aspartame. The sweetener is structura"y
similar to aspartame but is much sweeter
and does not cause any problems for
people with phenylketonuria. Once
ingested, neotame is quickly metabolized
and completely eliminated.

Depending on its food application,

neotame is about 7000 to 13,000 times
sweeter than sugar. Its strength varies
depending on the application and the
amount of sweetness needed. It is a white
crystalline powder that is heat-stable and
can be used as a tabletop sweetener as
well as in cooking. Neotame has a clean,

sweet taste in foods.

Blending and Cooking

with Artificial Sweeteners

Food scientists have discovered that blending
certain artificial sweeteners with one another
results in products that are much sweeter
than expected. This is beneficial because you
can reduce the amount of artificial sweeten-
ers used and improve the taste profile. Some
artificial sweeteners also work well with tradi-
tional caloric sweeteners, such as high-
fructose com syrup and sucralose. When
combined with traditional sweeteners, artifi-
cial sweeteners not on|y can improve taste
but can also decrease kcalories.

The heating properties of artificial
sweeteners are an important consideration
if you intend to use them for cooking or
baking. Saccharin, sucralose, and acesul-
fame-K are heat stable. Aspartame will
break down during cooking.

Figure 3-25 summarizes information on

approved artificial sweeteners.

Other Sweeteners

The artificial sweeteners alitame and cycla-
mate are awaiting approval from the FDA.
Alitame (the brand name is Aclame) is a
sweetener made from amino acids (parts
of proteins). It is 2000 times sweeter
than sucrose and has the potentia| to be
useful in many areas, such as baked
goods and as a tab|etop sweetener. It is
approved for use in Mexico, Australia,
and China.

Discovered accidentally in 1937, cycla-
mate was introduced into beverages and
foods in the early 1950s. By the 1960s it

dominated the artificial sweetener market. It

is 30 times sweeter than sucrose and is not
metabolized by most people. In 1969,
cyclamate was banned after studies showed
that large doses were associated with an
increased risk of bladder cancer. Cyclamate
is still banned in the United States but is
approved and used in more than 50 other
countries worldwide. Cyclamate is again
under consideration by the Food and Drug
Administration for use in specific products,
such as tab|etop sweeteners and beverages.
It is stable at hot and cold temperatures and
has no aftertaste.

Stevioside is a naturally sweet extract
from the leaves of the stevia bush found
in South America. The extract is 200
times sweeter than sucrose and is used in
several countries, such as Japan. In the
small amounts in which it is normally
used, stevia provides zero kcalories. At
the end of 2008, the FDA gave the
green light for rebiana A, a sweetener
made from the stevia leaf, to be used in
food and beverages. Rebiana is extracted
and purified from stevia leaves using a
process similar to that used to extract
other natural flavorings, such as vanilla
and cinnamon. The finished product con-
tains nothing artifical. The FDA granted
rebiana A, at 95 percent purity or higher,
GRAS (generally recognized as safe) sta-
tus as a genera| purpose sweetener. It is
now available as a tabletop sweetener
under names such as Truvia™. Beverage
companies will be using it in certain drinks

such as Sprite Green.

Sugar Rep|acers

Sugar replacers, also called polyols, are a
group of carbohydrates that are sweet and
occur naturally in plants. Scientists call them
sugar alcohols because part of their struc-
ture resembles sugar and part resembles
alcohols; however, these sugar-free sweet-
eners are neither sugars nor alcohols.
Many sugar replacers, such as xylitol, have
been used for years in products such as

sugar-free gums, candy, and fruit spreads.
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Atrtificial Kcalories/ Sweetness Compared
Sweetener Brand Name(s) Sample Foods Used in Gram to Sugar
Saccharin Sweet ‘N Low Fountain diet sodas 0 200 to 700
Sugar Twin* times as
Hermesetas Original sweet
(in Europe)
Description

® Not metabolized by body.

® Some consumers report an aftertaste.

® Approved by FDA at specific maximum amounts for use in beverages, tabletop sweeteners, and foods.

® Can be blended with other sweeteners to increase sweetness and decrease kcalories.

® Auvailable in liquid, tablet, packet, and bulk (granular) form. Sweet ‘N Low Brown is a sugar substitute for brown sugar.

Aspartame NutraSweet Diet sodas, diet drink 4t 160 to 220
Equal mixes, cocoa mixes, times as
Canderel (in Europe) pudding and geiatin sweet

mixes, fruit spreads and
toppings
Description

® Made of two protein components and a small amount of methanol (found naturally in many foods).

® Foods containing aspartame must have a warning label because it contains phenyiaianine, which a small number of peopie can't
tolerate.

® |oses its sweet flavor with prolonged heating. Add at end of stovetop cooking. Can often be used successfully
in baking.

® Can be blended with other sweeteners to increase sweetness and decrease kcalories.

® Available in tablets, packets, and bulk (granular) form. Also available: Equal Spoonful, which measures like sugar and has zero

kealories, and Equal Sugar Lite, which contains sugar and aspartame and provides half the kcalories and carbohydrates of regular

sugar.

Acesulfame Sunett Diet sodas 0 200 times
Potassium Sweet One as sweet
(Acesulfame-K)

Description

® Passes through the digestive system unchanged.

® Can be used in baking and cooking.

® Can be blended with other sweeteners to increase sweetness and decrease kcalories.

® Awvailable in liquid, tablets, packets, and bulk (granular) form.

Sucralose Splenda Diet sodas, low-calorie 0 600 times
fruit drinks, maple as sweet

syrup, applesauce

Description

® Cannot be digested.
® Stays sweet during cooking and baking.

® Can be blended with other sweeteners to increase sweetness and decrease kcalories.

(continueo/ )
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Artificial

Sweetener

Brand Name(s)

Samp|e Foods Used in

Kcalories/

Sweetness Compared

Gram to Sugar

® Available in packets and bulk (granular) form. Splenda Granular measures like sugar and has O kcalories. Another product,

called Splenda Blend for Baking, contains sugar and sucralose. One cup of sugar in a recipe can be replaced by '/Q cup of

Splenda Blend for Baking.

Neotame Not yet available

Description

@ Structurally similar to aspartame.
® Can be used in cooking and baking.

® Can be blended with other sweeteners to increase sweetness and decrease kcalories.

Products using neotame
in the United States are still
being developed

0 7000
to 13,000
times as

sweet

*In Canada, Sugar Twin contains cyclamate, not saccharin.

*Because so little aspartame is used, the kcalorie content is very close to zero.

Figure 3-26 lists the eight sugar replacers
currently approved for foods in the United
States, and tells you how sweet each one
is compared to sugar and also how many
kealories each one provides. Each sugar
replacer has different characteristics.

Susar replacers, or polyols, have the

following benefits:

® They don’t provide as many kcalories as
sugar. The average kcalories per gram is
9, compared with 4 kealories/gram from
sugar.

o They don't promote tooth decay.

o They taste sweet, though not as sweet
as sugar.

® They cause smaller increases in blood

glucose and insulin levels than sugar.

Sugar replacers don't affect your blood

g|ucose |2V2| t|'1e way sugar does because

they are absorbed more slowly and incom-

pletely from the small intestine. The por-
tion that is absorbed is metabolized by
processes that require almost no insulin.
The portion that is not absorbed is bro-
ken down by bacteria in the large intestine,
which can sometimes cause abdominal gas,
discomfort, and diarrhea in some individu-

als. These symptoms are more likely if large

amounts of sugar replacers have been con-
sumed. FDA regulations require food labels
to use the following warning if reasonable
consumption of the food could result in
undesirable symptoms: “Excess consump-
tion may have a laxative effect.” Most peo-
ple who experience discomfort can eat a
small amount of foods with sugar replacers
and then s|ow|y increase these foods in the
diet. Not all sugar replacers are equally
capable of causing discomfort. For example,
sorbitol and mannitol are more likely to
cause gas and diarthea than maltitol is.

You find sugar replacers in a wide assort-
ment of foods: chewing gums, chocolate,
candies, frozen desserts such as ice cream,
baked goods, salad dressings, beverages,
and many foods designed to be lower in
kealories, carbohydrates, and/or fat.

Sugar replacers add bulk and texture
and improve the mouth feel of foods.
They not only have been used successfully
to replace sugar but can replace fat as
well. Sugar replacers also enhance the fla-
vor profile, retain moisture in foods, and
provide a cooling effect or taste.

Information about sugar replacers is
found in two places on the food label.

First, the ingredient list must show the

name of each sugar replacer the product
contains.

Second, the Nutrition Facts panel shows
the number of grams of total carbohydrates in
a food, which includes the number of grams
of any sugar replacers used. A manufacturer
is required to give the number of grams of
sugar replacers in a serving only if a claim
such as “sugar-free” or “no added sugar”
appears on the label. FDA regulations specify
that the name of the specific sugar replacer
must appear only if one sugar replacer is
used. IF more than one sugar replacer is used,
the term "sugar alcohols” must be used.

It is important to have alternatives to
sugar in the marketplace, especially for peo-
ple with diabetes. Although artificial sweet-
eners are often used as part of a weight
control program, research has provided
conflicting indications about whether obe-
sity may be a bigger problem among peo-
ple who use artificial sweeteners. In one
studly, rats getting artificially sweetened
yogurt gained more weight and ate more
food than rats eating yogurt sweetened with
glucose. The key to losing weight is still to
reduce kcalories and increase exercise. For
some people, using artificial sweeteners can

helo them reduce kcalories.
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Sugar Replacer
Mannitol

Sorbitol

Xylitol
Erythritol

[somalt

Lactitol

Maltitol

Hydrogendted
starch hydro|ysates

Kcalories/

Gram
1.6

2.6

2.4
0.2

2.0

2.0

2.1

3.0

Uses
Chewing gum, powdered foods,

chocolate coatings

Candies, chewing gum, baked

goods, frozen desserts

Chewing gum, candy
Beverages, chewing gum, candy,

baked goods

Candies, toffee, fudge, wafers

Chocolate, candies, cookies and
cakes, frozen dairy desserts

No-sugar-added ice cream,
low-carb bagels, candy, chewing
gum, chocolate, baked goods

Candy, baked goods

Description”

50 to 70 percent as sweet as sugar

May cause a laxative effect when 20 grams
or more is consumed

Does not absorb moisture, and so it works
well as a dusting powder for chewing gum

5o that the gum doesn't stick to the wrapper.
60 percent as sweet as sugar, gum, baked
goods

May cause a laxative effect when 50 frozen
dessert grams or more is consumed

Cool, p|easant taste

As sweet as sugar

Pleasant taste

Newest po|yo|

Very heat-stable

Much less of a laxative effect than other polyols
Works well with other sweeteners to improve
flavor and body

45 to 60 percent as sweet as sugar

Used to add bulk and sweetness to foods
Very heat-stable

Works well with other sweeteners to improve
flavor

30 to 40 percent as sweet as sugar

Mild sweetness with no altertaste

Used to add bulk and sweetness to foods
Works well with artificial sweeteners

90 percent as sweet as sugar

Used to add bulk and sweetness to foods

95 to 50 percent as sweet as sugar

Used as bulk sweetener in low-calorie foods;
performs other functions in foods as well
Can mask unpleasant off-flavors
Blends well with flavors
Works well with other sweeteners
*All sugar replacers have the following characteristics:

They occur naturally.

They don't provide as many kcalories as sugar. The average kcalories per gram is 2, compared with 4 kcalories per gram from sugar.

They don't promote tooth decay.

They cause smaller increases in blood glucose and insulin levels than sugar does.
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LIPIDS
A group of Fatty sub-
stances, including triglyc-
erides and cholesterol, that
are soluble in fat, not water,
and that provide arich
source of energy and struc-
ture to cells.

FAT
A lipid that is solid at room

temperature.

OIL
A lipid that is usually liquid

at room temperature.

TRIGLYCERIDE
The major form of lipid in
food and in the body; it is

made of three fatty acids

attached to a g|ycero|

backbone.

The word fat is truly all-purpose. We use it to refer to the excess pounds we carry, the blood
component that is associated with heart disease, and the greasy foods in our diet that we feel
we ought to cut out. To be more precise about the nature of fat, we need to look at fat in
more depth.

To begin, lipid is the chemical name for a group of compounds that includes fats, oils,
cholesterol, and lecithin. Fats and oils are the most abundant lipids in nature and are
found in both plants and animals. A lipid is customarily called a faz if it is a solid at room
temperature, and it is called an 0#/ if it is a liquid at that temperature. Lipids obtained
from animal sources are usually solids, such as butter and beef fat, whereas oils are gen-
erally of plant origin. Therefore, we commonly speak of animal fats and vegetable oils,
but we also use the word far to refer to both fats and oils, which is what we will do in this
chapter.

Like carbohydrates, lipids are made of carbon, hydrogen, and oxygen. Unlike most car-
bohydrates, lipids are not long chains of repeating units. Most of the lipids in foods (over
90 percent), and also in the human body, are in the form of #riglycerides. Therefore, when
we talk about fat in food or in the body, we are really talking about triglycerides. Besides
triglycerides, there are two other classes of lipids: sterols (such as cholesterol), and phospho-
lipids (such as lecithin in eggs). This chapter will help you to:

® Describe lipids and list their functions in foods and in the body

® Describe the relationship between triglycerides and fatty acids

® Define saturated, monounsaturated, and po|yunsaturated fats and list foods in which each
one is found

® Describe trans fatty acids and give examples of foods in which they are found

® |dentify the two essential fatty acids, list their functions in the body, and give examples
of foods in which they are found

® Define cholesterol and lecithin, list their functions in the body, identify where they are
found in the body, and give examples of foods in which they are found

¢ Define rancidity

® Describe how fats are digested, absorbed, and metabolized

® Discuss the relationship between lipids and health conditions such as heart disease and
cancer

® State recommendations for dietary intake of fat, saturated fat, trans fat, monounsaturated
fat, po|yunsaturated fat, and cholesterol

® Distinguish between the percentage of fat by weight and the percentage of kcalories
from fat

® Calculate the percentage of kealories from fat for a food item

® Discuss the nutrition and uses of milk, dairy products, and eggs on the menu

FUNCTIONS OF LIPIDS

Fats have many vital purposes in the body, where they account for about 13 to 30 percent or
more of a person’s weight. Fat is an essential part of all cells. At least 50 percent of your fat
stores are located under the skin, where fat provides insulation (because fat doesn’t conduct
heat well), optimum body temperature in cold weather, and a cushion around critical organs

(like shock absorbers).
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Most cells store only small amounts of fat, but specific cells, called fat cells or adipose
cells, can store loads of fat and actually increase 20 times in weight. The number of fat cells
increases most during late childhood and early adolescence. It can also increase during adult-
hood, when you eat more kcalories than you expend. Fat cells are a compact way to store lots
of energy. Remember that 1 gram of fat yields 9 kcalories, compared with 4 kealories for
1 gram of carbohydrate or protein. Fats provide much of the energy to do the work in your
body, especially work involving the muscles. Fat prevents protein from being burned for
energy so that protein can do its own important jobs.

Fat is an important part of all cell membranes. Fat also transports the fat-soluble vitamins
(A, D, E, and K) throughout the body. Certain fat-containing foods also provide the body
with two fatty acids that are considered essential fatty acids because the body can’t make
them. Fatty acids are the major component of triglycerides and are discussed next. The essen-
tial fatty acids are needed for normal growth and development in infants and children. They
are used to maintain the structural parts of cell membranes, and they play a role in the proper
functioning of the immune system. From the essential fatty acids, the body makes hormone-
like substances that control a number of body functions, such as blood pressure and blood
clotting.

Lipids also include cholesterol and lecithin. Their functions will be discussed later in this
chapter.

In foods, fats enhance taste, flavor, aroma, crispness (especially in fried foods), juiciness
(especially of meat), and tenderness (especially in baked goods). Fats such as cooking oils
do a wonderful job of carrying many flavors, as in an Indian curry. Fats also provide a
smooth texture and a creamy feeling in the mouth. The love of fatty foods cuts across all
ages (just watch a preschooler devour french fries or an elderly adult eat a piece of choco-
late cake) and cultures (where fatty foods are available). Eating a meal with fat makes peo-
ple feel full, because fat delays the emptying of the stomach. This lasting feeling of fullness
is called satiety.

Nutrition Science Focus: Lecithin

Lecithin is considered a phospholipid, a class of lipids that are like triglycerides except
that one fatty acid is replaced by a phosphate group and choline or another nitrogen-
containing group. Phospholipids are unique in that they are soluble in fat and water. As
you may know, fats and water (such as oil and vinegar) do not norma||y stay mixed
together. Phospholipids such as lecithin are used by the food industry as emulsifiers, sub-
stances that are capable of breaking up the fat globules into small droplets, resulting in a
uniform mixture that won't separate. Lecithin is used in foods such as salad dressings and
bakery products. In the body, lecithin keeps fats in solution in the blood (and else-
where), a most important function. Lecithin also functions as a vital component of cell
membranes. Egg yolks are especially rich in lecithin and are used as emulsifiers in many
baking recipes as well as in mayonnaise and hollandaise sauce.

Although the media have featured lecithin as a wonder nutrient that can burn fat,
improve memory, and accomplish other similar feats, none of this is true. Since lecithin
is made in the liver, it is not considered an essential nutrient.

ADIPOSE CELL
A cell in the body that
readi|y takes up and stores
triglycerides; also called a

fat cell.

ESSENTIAL FATTY
ACIDS
Fatty acids that the body
cannot produce, making
them necessary in the diet:
linoleic acid and linolenic
acid.

SATIETY
A feeling of being full after

eating.

LECITHIN
A phospholipid and a vital
component of cell mem-
branes that acts as an emul-
sifier (a substance that

keeps fats in solution).
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FATTY ACIDS
Major component of most
lipids. Three fatty acids are

present in each triglyceride.

GLYCEROL
A derivative of carbohy-
drate that is part of
triglycerides.

POINT OF
UNSATURATION
The location of the double
bond in unsaturated fatty
acids.

SATURATED FAT

A trig|yceric|e made of
mostly saturated fatty acids.

MONOUNSATURATED
FAT
A triglyceride made of
most|y monounsaturated

fatty acids.

POLYUNSATURATED
FAT
A triglyceride made of
most|y po|yunsaturated Fatty

MINI-SUMMARY

1. Fat accounts for about 13 to 30 percent or more of your body weight.

2. Many fat cells are located just under the skin, where fat provides insulation for the body and 4
cushion around critical organs.

3. At 9 kealories per gram, fat stores are a compact way to store lots of energy. Fat spares protein
from being bumned for energy.

4. Fatis an important part of all cell membranes.

Fat also transports the fat-soluble vitamins (A, D, E, and K) tnrougnout the bodys

6. The essential fatty acids are needed for normal growth and development in infants and children.

v

Tne\/ are used to maintain the structural parts of cell membranes, and tney p|d\/ a role in the proper
functioning of the immune system. From the essential fatty acids, the body makes hormone-like sub-
stances that control a number of body Functions, such as blood pressure and blood c|otting

7. Lipids also include cholesterol and lecithin.

8. In Foods/ fats enhance taste, Havor, aroma, crispness, juiciness, tenderness, and texture. Fats have

satiety value.

TRIGLYCERIDES

A wiglyceride (Figure 4-1) is made of three fatty acids (“tri-” means three) attached to glycerol,
a derivative of carbohydrate. Glycerol contains three carbon atoms, each attached to one fatty
acid. You can think of glycerol as the backbone of a triglyceride.

All fatty acids are molecules composed mostly of carbon and hydrogen atoms. There are
three types of fatty acids in the foods you eat:

1. Saturated fatty acids
2. Monounsaturated fatty acids
3. Polyunsaturated fatty acids

A saturated fatty acid has the maximum possible number of hydrogen atoms attached to
every carbon atom. It is therefore said to be “saturated” with hydrogen atoms.

Some fatty acids are missing one pair of hydrogen atoms in the middle of the molecule.
This gap is called a point of unsaturation and the fatty acid is said to be “monounsaturated”
because it has one gap.

acids. Fatty acids that are missing more than one pair of hydrogen atoms are called “polyunsat-
urated.” Polyunsaturated fatty acids are of two kinds, omega-3 or omega-6. Scientists tell
them apart by where in the molecule the “unsaturations,” or missing
. hydrogen atoms, occur.
c Fatty acid Now that you know about the different types of fatty acids, it’s time
L to get back to the concept of triglycerides. From the three types of fatty
Y acids, we get three types of triglycerides, commonly called fats.
g Fatty acid
R 1. A saturated triglyceride, also called a saturated fat, is a triglyceride
(3 in which most of the fatty acids are saturated.
Fatty acid 2. A monounsaturated triglyceride, also called a monounsaturated fat, is
a triglyceride in which most of the fatty acids are monounsaturated.
FIGURE 4-1: 3. A polyunsaturated triglyceride, also called a polyunsaturated fat, is a triglyceride in

A triglyceride.

which most of the fatty acids are polyunsaturated.
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Nutrition Science Focus: Triglycerides

Fatty acids in triglycerides are made of carbon atoms joined like links in a straight chain.
Interestingly, the number of carbons is always an even number. Fatty acids differ from
one another in two respects: the |ength of the carbon chain and the degree of satura-
tion. The length of the chain may be categorized as short (less than 6 carbons), medium
(6 to 10 carbons), or long (12 to 24 carbons). Most food lipids contain long-chain fatty
acids. The length of the chain influences the ability of the fat to dissolve in water.
Generally, triglycerides do not dissolve in water, but the short- and medium-chain fatty
acids have some solubility in water; this will have implications later in our discussion on
their digestion, absorption, and metabolism.

Fatty acids are referred to as saturated or unsaturated. To understand this concept,
think of each carbon atom in the fatty-acid chain as having hydrogen atoms attached like
charms on a bracelet, as you can see in Figure 4-2. Each C represents a carbon atom,
each H represents a hydrogen atom, and each O represents an oxygen atom. Each

catbon atom can have a maximum of four bonds, and so it can attach to four other

atoms. Typica”y, a carbon atom

has one bond each to the two
carbon atoms on its sides and
one bond each to two hydro-
gens. If each carbon atom in the
chain is filled to capacity with
hydrogens, it is considered a sat-
urated fatty acid. That's how sat-
urated fatty acid got its name: It is
saturated with hydrogen atoms.
When a hydrogen is missing from
two neighboring carbons, a dou-
ble bond forms between the car-
bon atoms, and this type of Fatty
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SN

H-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-COOH
R
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Saturated fatty acid (stearic acid)
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RN NN
H-C-C-C-C-C-C-C-C-C=C-C-C-C-C-C-C-C-COOH
LT Ll
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Monounsaturated fatty acid (oleic acid)
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NN | L
H-C-C-C-C-C-C=C-C-C=C-C-C-C-C-C-C-C-COOH
FELT L L
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SATURATED FATTY
ACID
A Fatty acid that is filled to
capacity with hydrogens.

UNSATURATED FATTY
ACD
A fatty acid with at least
one double bond.

MONOUNSATURATED
FATTY ACID
A fatty acid that contains
only one double bond in
the chain.

POLYUNSATURATED
FATTY ACID
A fatty acid that contains
two or more double bonds
in the chain.

acid is considered unsaturated. Polyunsaturated fatty acid (linoleic acid)

If you look at Figure 4-2, the
top fatty acid in the illustration is FIGURE 4-2:
saturated: It is filled to capacity Types of fatty acids.
with hydrogens. By comparison, the middle and lower fatty acids are unsaturated. This
is evident because there are empty spaces without hydrogens in the picture. Wherever
hydrogens are missing, the carbons are joined by two lines, indicating a double bond.
The spot where the double bond is located is called the point of unsaturation.

Unsaturated fatty acids are either monounsaturated or polyunsaturated. A fatty acid that
contains on|y one (”mono-” means one) point of unsaturation is called monounsaturated;
if the chain has two or more points of unsaturation, the fatty acid is called polyunsaturated.

Figure 4-2 gives an examp|e of a monounsaturated and a po|yunsaturated Fatty acid.
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Now we are ready to see which types of foods the three different fats appear in.

TRIGLYCERIDES IN FOOD

All food fats, animal or vegetable, contain a mixture of saturated and unsaturated fats, as you can
see in Figure 4-3. A fat or oil can be classified as saturated, monounsaturated, or polyunsaturated
depending on which type of fatty acid predominates. For example, coconut oil contains over 80
percent saturated fat, and so it is classified as mostly saturated fat. In contrast, canola oil contains
over 50 percent monounsaturated fat, and so it is considered rich in monounsaturates.

Saturated fats are found mostly in foods of animal origin. Foods of animal origin include
meat, poultry, seafood, milk and dairy products such as butter, and eggs. Several plant oils are
actually very high in saturated fat; they include coconut oil, palm oil, and palm kernel oil.

Monounsaturated and polyunsaturated fats are found mostly in foods of plant origin and
some fish and seafood. Foods of plant origin include fruits, vegetables, dried beans and peas,
grains, foods made with grains such as breads and cereals, nuts, seeds, and vegetable oils such
as corn oil. The more unsaturated a fat is, the more liquid it is at room temperature.

Before going into more detail on foods that contain the three types of fats, let’s see what
each food group contributes in terms of overall fat.

FIGURE 4-3: Fatty Acid Composition of 1 Tablespoon

Fatty acid composition of Fats and Oils

of 1 tablespoon of fats

and oils. 0.00% 25.00% 50.00% 75.00% 100.00%
Coconut Oil
Butter
Palm Oil
Lard (Pork)
Chicken Fat

Cottonseed Oil

Peanut Oil

Soft Tub Margarine

Stick Margarine

Soybean Oil

Olive Oil

Corn QOil

Sunflower Oil

Safflower Oil

Canola Oil

|ISaturated B Monounsaturated [ Polyunsaturated |
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Type of Milk Kcalories  Total Fat  Saturated Fat  Cholesterol
Whole milk (324 percent) 146 8 grams 45 grams 94 milligrams
Reduced-fat (2 percent) milk 199 4.8 grams 31 grams 90 milligrams
Low-fat (1 percent) milk 102 9.4 grams 15 grams 12 milligrams
Nonfat (skim) milk 83 02 gram 02 grams 5 milligrams

Source: US. Department of Agriculture, Agricultural Research Service, 2004
USDA Nutrient Database for Standard Reference, Release 17. Nutrient Data Laborator\/ Home Page,
http//wvvw.nd|.usdd.gov/Fnic/Foodcomp.

1. Fruits and Vegetables. Whether fresh, canned, or frozen, most fruits and vegetables are
practically fat-free. The exceptions are avocados, olives, and coconuts, which contain sig-
nificant amounts of fat. Also, frozen vegetab|es that have butter, margarine, or sauces
added are often high in fat. Fried vegetables, such as french-fried potatoes, are high in fat.

2. Breads, Cerea|s, Rice, Pasta, and Grains. Most breads and cereals in this group
are low in fat. Exceptions include croissants, biscuits, cornbread, and some granolas
and crackers. Most baked goods, such as cakes, pies, cookies, and quick breads,
are also high in fat, especially when commercially made.

3. Dry Beans and Peas, Nuts, and Seeds. Dry beans and peas are very low in fat.
Most nuts and seeds, however, such as peanuts and peanut butter, are quite high
in fat. However, most of the fat is monounsaturated and po|yunsaturatec|.

4. Meat, Poultry, and Fish. Meat and poultry, and to some extent fish, contain a bit of
fat. The fat content of meat tends to be higher than that of pou|try, and pou|try tends
to have more fat than seafood does. Of course, within each group there are choices
that are quite high in fat and choices that are much more moderate in fat. For example,
chicken without the skin is low in fat, because most of the fat is just under the skin.

5. Dairy Foods. Most regular dairy foods are high in fat. Luckily, there are plenty of
choices with no fat or reduced fat, such as fat-free (skim) milk, fat-free yogurt, and
low-fat cheeses (Figure 4-4).

6. Fats, Oils, and Condiments. Fats, such as vegetable shortening, and oils are almost
all fat. Figure 4-5 lists the total calories and fat in selected fats and oils. Condiments

Kcalories/ Grams Fat/ Grams Saturated
Fat or Ol Tablespoon Tablespoon Fat/Tablespoon
Coconut oll 120 13 19
Palm kernel oil 120 13 I
Palm oil 120 13 7
Butter, stick 108 % 7
Lard 15 13 5
Cottonseed oll 120 13 3
Olive oil 1o 13 [
Canola ol 120 13 1
Peanut oil 119 13 9

(Continueo’)
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Kcalories/ Grams Fat/ Grams Saturated

Fat or Oil Tablespoon Tablespoon Fat/Tablespoon
Safflower oll 120 13 ]
Com oll 120 13 9
Soybean oil 120 13 9
Sunflower oil 120 13 1
Shortening 106 12 3
Margarine, stick 100 1 -3
Margarine, soft tub 100 1 -2
Margarine, liquid 90 10 -2
Margarine, whipped 70 38 -2
Margarine, spread 60 7 -2
Margarine, diet 50 6 1

Source: US. Department of Agricu|ture and manufacturers.

such as regular mayonnaise and salad dressings also contain much fat. The main con-
tributors to fat in the American diet are beef, margarine, salad dressings, mayonnaise,
cheese, milk, and baked goods. You can't see most of the fat you get in the foods
you eat, except of course when you add oils and fats. The fat in meat, milk and
cheese, and fried foods is not as obvious as the margarine you spread on bread.

Figure 4-6 shows some foods that are high, moderately high, moderate, and low in fat.
In addition to understanding which foods are high in fat, let’s look at which foods
contain mostly saturated, monounsaturated, and polyunsaturated fat.

FOODS HIGH IN FAT (OVER 13 GRAMS/SERVING)

Food Portion Size Amount of Fat
Biscuit with egg and sausage 1 biscuit 39
Hamburger, double patty 1 sandwich 39
Pork, spareribs 3oz 26
French-fried potatoes 1 medium 95
Danish pastry, cheese 1 pastry 925
Chocolate bar 1 bar (175 o0z.) 16
Sunflower seeds ]/4 cup 16

FOODS MODERATELY HIGH IN FAT (8-13 GRAMS/SERVING)

Food Portion Size Amount of Fat
Frankfurter, beef 1 frank 13
Cashew nuts 1oz 13
Pie, apple 1 piece 13
Vanilla ice cream 1/9 cup 12
Butter 1 Tosp. n
Margarine 1 Tosp. n
Chicken, drumstick, with skin, fried 1 drumstick 11
(cont/nuec/)
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Cake, yellow, with chocolate frosting 1 piece 11
Mayonnaise 1 Tosp. I
Doughnuts, cake-type, plain 1 medium I
Potato chips 1oz 10
Pork loin, roasted 3oz 9
Cheese, cheddar 1oz Q
Cheese, American 1oz 9
Tuna salad ]/Q cup 9
Cookies, chocolate chip 9 cookies 9
FOODS MODERATE IN FAT (3.1-7.9 GRAMS/SERVING)

Food Portion Size Amount of Fat
Egg 1 large 7
Yogurt, plain (whole milk) 8-0z. container 7
French dressing 1 Thsp. 7
Turkey, dark meat, roasted 3oz 6
Cake, pound 1 piece 6
Peanut chocolate candies 10 pieces 5
Cream cheese 1 Tosp. 5
Cottage cheese, creamed Y o CUp 5
Swordfish, cooked, dry heat 3oz 4
Vanilla pudding 4 oz. 4
Beef, eye of round, roasted 3 oz 4
FOODS LOW IN FAT (3 GRAMS OR LESS/SERVING)

Food Portion Size Amount of Fat
Pancakes 1 pancake 3
Waffles, frozen T walfle 3
Chicken, breast, roasted 1/4 breast 9
Sour cream 1 Tosp. 9
Rolls, hamburger or hot dog 1 roll 9
Cheerios 1 cup 9
Brown rice, cooked [/ 9 cup 1
Sherbet, orange 1/Q cup 1
Carrots, boiled, sliced 1/9 cup O
Baked potato 1 medium O
Apple, raw 1 medium 0

Source: US. Department of Agricuhure, Agricu|tura| Research Service, 2004. USDA Nutrient
Database for Stdndarcl Reference, Release 17. Nutrient Data Ldbordtory Home Pdge, Http://www.nd.usdd.gov/

fnic/foodcomp.

1. Saturated Fat. The biggest sources of saturated fat in the American diet are animal
foods: cheese, beef (more than half comes from ground beef), whole milk, fats in
baked goods, butter, and margarine. Saturated fat is also found in eggs, poultry skin,
and other full-fat dairy products, such as ice cream. Animal fat often contains at least
50 percent saturated fat. A|though most vegetab|e oils are rich in unsaturated fats, dont
forget the ones that are high in saturated fat: coconut, palm kemel, and palm oils. They
are used in some processed foods, such as baked goods and frozen whipped nondairy
toppings. Figures 4-7 and 4-8 show the saturated fat content of selected foods.
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FOODS HIGH IN SATURATED FAT (6 GRAMS OR MORE/SERVING)

Food Portion Size Amount of Saturated Fat
Cheeseburger, large 1 sandwich 16
Biscuit with egg and sausage 1 biscuit 15
Beef, rib, roasted 3oz 10
Chicken pot pie 1 small pie 10
Potk, spareribs, braised 3 oz 9
Duck, roasted Y o duck 9
Cheesecake 1 piece 38
Butter 1 Thsp. 7
Onion rings, fried 8—9 rings 7
Croissant 1 croissant 7
French-fried potatoes 1 large 7
Beef, ground, 75 percent lean, broiled 3 oz 6

FOODS MODERATE IN SATURATED FAT (1.1-5.9 MILLIGRAMS/SERVING)

Food Portion Size Amount of Saturated Fat
Shiimp, breaded and fried 6-8 shiimp 5
Frankfurter, beef 1 frank 5
Milky Way bar 1 bar (215 oz) 5
Milk, whole 1 cup 5
Trail mix, regu|ar with chocolate chips, nuts, and seeds 1/9 cup 45
Cheese, American 1oz 4

FOODS MODERATE IN SATURATED FAT (1.1-5.9 MILLIGRAMS/SERVING)

Food Portion Size Amount of Saturated Fat
Eclair 1 éclair 4

Cookies, chocolate chip 1 cookie 9

Doughnuts, cake-type, plain T medium 9

Tuna salad "o cup 16

FOODS LOW IN SATURATED FAT (LESS THAN OR EQUAL TO 1 MILLIGRAM/SERVING)

Food Portion Size Amount of Saturated Fat
Ol, canola 1 Thsp. 1.0

Cheese, Parmesan, grated 1 Thsp. 09

Oll, safflower 1 Thsp. 08

Egg substitute '/, cup 04

Olives, ripe 5 large 03
Whole-wheat bread 1 slice 03

Chickpeas /o cup 99

Fat-free milk 1 cup 01

Apple 1 medium 01

Carrots, boiled /o cup 0

Source: US. Department of Agricu|ture, Agricu|tura| Research Service, 9004. USDA Nutrient Database for Standard ReFerence,
Release 17. Nutrient Data Laboratory Home Page, |'rttp://wwvv.na|.usda.gov/rnidfooo|comp.
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Food Category Portion Saturated Fat Content (Grams) Kcalories
Cheese
Regular cheddar cheese 1oz 6.0 114
Low-fat cheddar cheese 1oz 12 49
Ground beef
Regular ground beef 3 oz. (cooked) 6.1 936
(95 percent fat)
Extra-lean ground beef 3 oz (cooked) 96 148
(5 percent fat)
Milk
Whole milk 1 cup 46 g sat. fat 146 keal.
Low-fat (1 percent) milk 1 cup 15 102
Fat-free skim milk 1 cup 0 90
Breads
Croissant (medium) 1 medium 6.6 931
Bagel, oat bran (4 inches) 4 in. 02 997
Frozen desserts
Regular ice cream Yo cup 49 145
Frozen yogurt, low-fat Yo cup 20 1o
Table spreads
Butter 1 tsp. 94 34
Soft margarine with zero trans fat 1 tsp. 0.7 95
Chicken
Fried chicken (leg with skin) 3 oz (cooked) 33 919
Roasted chicken (breast, no skin) 3 oz (cooked) 09 140
Fish
Fried fish 3 oz. (cooked) 28 195
Baked fish 3 oz (cooked) 15 199

Source: US. Depdrtment of Agricu\ture, Agricu\turd\ Research Service, 9004. USDA Nutrient Database for Standard Reference,
Release 17. Nutrient Data Laboratory Home Ddge, http://www.na|.usdd.gov/Fnic/Foodcomp.

2. Monounsaturated Fat. Good examples of monounsaturated fats include olive oil,
canola oil, and peanut oil. Like other vegetable oils, they are used in cooking and
in salad dressings. Canola oil is also used to make margarine.

3. Po|yunsaturatec| Fat. Po|yunsaturatec| fats are found in the greatest amounts in saf-
flower, corn, soybean, sesame, and sunflower oils. These oils are commonly used in
salad dressings and as cooking oils. Nuts and seeds also contain polyunsaturated fats,
enough to make them a rather high-calorie snack food depending on serving size.

Too much saturated fat and trans fats are the primary contributors to high blood choles-
terol levels, a major risk factor for heart disease.

TRANS FATS

Trans fats, short for trans fatty acids, occur naturally at low levels in meat and dairy foods.
Most of the trans fats that we eat are a result of a process called hydrogenation. Hydrogenation,
discovered at the turn of the twentieth century, converts liquid vegetable oils into solid fats by

TRANS FATS (TRANS
FATTY ACIDS)
Unsaturated fatty acids that
lose a natural bend or kink so
that they become straight (like
saturated Fatty acids) after
being hydrogenated; they act
like saturated fats in the body.

HYDROGENATION
A process in which liquid
vegetab|e oils are converted
into solid fats (such as mar-
garine) by the use of heat,
hydrogen, and certain metal
cata|ysts.
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Trans fats

NANANANANANA
A typical saturated fatty acid

A SN

A typical polyunsaturated fatty acid.
At the double bond, both hydrogens are on the
same side which makes the fatty acid kinked.

ANANANANANANAN

A polyunsaturated fatty acid that has been
hydrogenated and is now a trans fatty acid.
The hydrogens are now on diagonally opposite
sides of the double bond, making the molecule
straighter like a saturated fat.

FIGURE 4-9:
Trans fats.

using hydrogen, heat, and certain metal catalysts. The hydrogenation process is
used to make vegetable shortening, which is simply vegetable oils that have been
partially hydrogenated (Figure 4-9). Vegetable shortening is attractive because it
is cheaper to make than butter or lard (pork fat), has a longer shelf life, and
works well in many baked goods, such as pie crusts.

The hydrogenation process has also been used to make margarines (hydro-
genation makes them easy to spread) and many oils used in deep-fat frying
(hydrogenation gives them a high smoking point). Hydrogenation also helps
these products stay fresh longer. If you check food labels, you will find par-
tially hydrogenated oils in many baked goods (cookies, cakes, pies, muffins,
and the like), fast foods, breads, snack foods, and margarines/shortenings.

During hydrogenation, some of the unsaturated fatty acids become satu-
rated. Other unsaturated fatty acids lose their natural bend or kink and
become straight, like saturated fatty acids. These are the trans facty acids.
Because they are straight, they can fit closer together, which makes them more

solid. This explains why vegetable shortening is a solid.

Trans fatty acids behave like saturated fats in the body, and have been shown to raise
blood cholesterol levels (a major risk factor for heart disease) as much as saturated fat does.

This is discussed more in a later section on health and lipids.

Processed foods and oils provide about 80 percent of trans fats in the diet, compared with
20 percent that occur naturally in food from animal sources. Bacteria in cattle produce trans
fat that gets into both meat and milk. Following is the contribution of various foods to trans
fat intake in the American diet.

Cakes, cookies, pies, bread, crackers, etc.

40 percent of total trans fats consumed

Animal products 21 percent
Margarine 17 percent
Fried potatoes 8 percent
Potato chips, comn chips, popcorn 5 percent
Household shortening 4 percent

The amount of trans fatty acids in selected foods is shown in Figure 4-10.

Food Serving Size Trans Fatty Acids (Grams/Serving)
Vegetable shortening 1 Thsp. 14—49
Margarine, stick, 80 percent fat 1 Tbsp. 28
Margarine, stick, 60 percent fat 1 Tbsp. 19
Margarine, tub, 80 percent fat 1 Thsp. 11
Margarine, tub, 40 percent fat 1 Thsp. 03
Butter 1 Thsp. 0
Salad dressing 9 Thsp 0.06-11
Vegetable oils 1 Tosp. 0
French fries 1 small (fast food) 0-29
French fries 1 large (fast food) 0-60
Granola bar 1 bar 0-25
Sandwich cookies 9 each 0-15
lced cake 1 serving 045

(Cont/'nueo’ )

136  Chapter 4 Lipids: Fats and Oils



Potato chips 1oz 020
Macaroni and cheese 1 cup 0—15
Frozen waffles 9 each 020

Source: US. Department of Agriculture and food companies.

In 20006, food companies were required to list the amount of trans fat per serving on its
own line under “Total Fat.” As a result, the trans fats content of many processed foods has
changed and is likely to continue to change as the food industry continues to reformulate its
products. Companies often use canola oil, sunflower oil, and other liquid oils to replace the
hydrogenated oils in margarine, many fried foods, and some baked foods. Though trans fat-
labeling rules motivated many companies to remove most of the partially hydrogenated oil
from most of their processed foods, hundreds of foods still contain trans fats. Read the Hot
Topic on page 160 to learn more about trans fats in restaurant foods.

ESSENTIAL FATTY ACIDS: OMEGA-3
AND OMEGA-6 FATTY ACIDS

As mentioned, there are two essential fatty acids that the body can’t make. The essential fatty
acids are both polyunsaturated fatty acids: linoleic acid and alpha-linolenic acid (ALA).
Linoleic acid is called an omega-6 fatty acid because its double bonds appear after the sixth
carbon in the chain (see Figure 4-2). The major omega-6 fatty acid in the diet is linoleic acid.
Alpha-linolenic acid is the leading omega-3 fatty acid found in food, and its double bonds
appear after the third carbon in the chain. Adequate Intakes have been set for linoleic and
alpha-linolenic acids (Figure 4-11).

Linoleic Acid Alpha-Linolenic Acid
Al (Grams per Day) Al (Grams per Day)

Age Group Male Female Male Female
0—6 months 4.4 grams 4.4 grams 0.5 grams 05 grams
7—12 months 46 46 05 05
1-3 years 7 7 0.7 0.7
4-8 years 10 10 09 09
913 years 12 10 12 11
1418 years 16 1 1.6 11
19—30 years 17 19 16 11
31-50 years 17 % 16 11
Over 50 years 14 1 1.6 11
Pregnancy 13 14
Lactation 13 13

*Source: Adapted with permission from the Dietary References Intakes for Energy, Cdrbohydrates, Fiber, Fat, Protein, and
Amino Acids (Macronutrients). © 2002 by the National Academy of Sciences. Courtesy of the National
Academy Press, Washington, D.C.

LINOLEIC ACID
Omega-6 fatty acid found
in vegetable oils such as
corn, safflower, soybean,
cottonseed, and sunflower
oils; this essential fatty acid
is vital to growth and devel-
opment, maintenance of
cell membranes, and the
immune system.

ALPHA-LINOLENIC
ACD
An omega-3 fatty acid
found in several oils,
notab|y canola, flaxseed,
soybean, walnut, and
wheat germ oils (or mar-
garines made with canola
or soybean oil); this
essential fatty acid is vital to
growth and cleve|opment,
maintenance of cell mem-
branes, and the immune
system and is inadequate in
many Americans’ diets.

Essential Fatty Acids: Omega-3 and Omega-6 Fatty Acids 137



Which foods contain linoleic acid or alpha-linolenic acid?

¢ Linoleic acid (omega-6) is found in vegetable oils such as corn, safflower, soybean, cot-
tonseed, and sunflower oils. Most Americans get p|enty of linoleic acid from foods con-
taining vegetable oils, such as margarine, salad dressings, and mayonnaise. Whole grains
and vegetables also supply some linoleic (and linolenic) acid.

* A|pha-|ino|enic acid (omega-3) is found in several oils, notab|y canola, flaxseed, soy-
bean, and walnut oil or margarines made with these oils. Additional good sources of
alpha-linolenic acid include ground flaxseed, walnuts, and soy products.

The body converts a small amount of alpha-linolenic acid (ALA) into two additional
omega-3 fatty acids which are heart-healthy:

® Docosahexaenoic acid (DHA)
* Eicosapentaenoic acid (EPA)

Because the conversion of ALA into DHA and EPA is very slow, you need to get DHA
and EPA mostly from food. Both DHA and EPA are found in fish such as salmon, mack-
erel, sardines, halibut, bluefish, trout, and tuna. Note that these fish tend to be fatty fish, not
lean fish. White fish like haddock, cod, flounder, sole, and orange roughy contain only small
amounts of DHA and EPA. DHA and EPA are not found in any plant foods.

The essential fatty acids serve as part of cell membranes and they play a role in the proper
functioning of the immune system. They are also vital to normal growth and development
in infants and children. The omega-3 fatty acids DHA and EPA are especially important for
proper brain and eye development during pregnancy and infancy. DHA and EPA are excel-
lent for heart health: they help reduce blood pressure, blood clots (which can start a heart
attack), heart rate, and blood triglyceride levels.

Whereas Americans generally get plenty of linoleic acid, that is not the case with alpha-
linolenic acid, DHA, or EPA. The ratio of omega-3 to omega-6 fatty acids in the diet is
important in regulating your blood pressure, blood clotting, and inflammation. Having a
healthy ratio of omega-3 to omega-6 fatty acids seems to lower blood pressure, prevent blood
clot formation, and reduce inflammation. Inflammation is the body’s normal response to
injury, but long-term inflammation seems to play a role in chronic diseases like heart disease.

To increase your intake of omega-3 fatty acids, look for good sources of alpha-linolenic
acid, DHA and EPA (Figure 4-12). In addition, the American Heart Association recom-
mends that all adults eat fish (especially facty fish) at least twice a week for enough DHA and
EPA to reduce the risk of heart disease.

However, nearly all fish and shellfish contain traces of mercury. For most people, the risk
from mercury by eating fish and shellfish is not a health concern. Yet, some fish and shell-
fish contain higher levels of mercury that may harm an unborn baby or young child’s devel-
oping nervous system. The risks from mercury in fish and shellfish depend on the amount
of fish and shellfish eaten and the levels of mercury in the fish and shellfish. Therefore, the
Food and Drug Administration and the Environmental Protection Agency are advising
women who may become pregnant, pregnant women, nursing mothers, and young children
to avoid some types of fish and eat fish and shellfish that are lower in mercury.

By following these three recommendations for selecting and eating fish or shellfish,
women and young children will receive the benefits of eating fish and shellfish and be con-
fident that they have reduced their exposure to the harmful effects of mercury.

® Do not eat shark, swordlfish, king mackerel, or tilefish because they contain high levels of mercury.

® Eat up to 12 ounces (2 average meals) a week of a variety of fish and shellfish that are
lower in mercury.

® Five of the most commonly eaten fish that are low in mercury are shrimp, canned light
tuna, salmon, po||oc|<, and catfish.
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ESSENTIAL FATTY ACIDS

Linoleic Acid (Omega-6) Alpha Linolenic Acid (Omega-3)

Food sources of linoleic acid: Food sources of alpha linolenic acid:

® Vegetable oils such as com, safflower, ® Vegetable oils, notably canola, flaxseed,
soybean, cottonseed, and sunflower oils. soybean, and walnut oil or margarines

L Margarines. made with these oils.

® Salad dressings. ® Ground flaxseed, walnuts, and soy products.

Food sources of DHA and EPA (other

Omega-3 fatty acids):

® Fatty fish such as salmon, mackerel, sardines,
halibut, bluefish, trout, and tuna.

*Fatty fish are the richest sources of omega-3s in the diet.

Functions: The essential fatty acids:

® serve as part of cell membranes

® play a role in the proper functioning of the immune system

® vital to normal growth and development in infants and children

® the omega-3 Fatty acids DHA and EPA are especia"y important for proper brain and eye
development during pregnancy and infancy.

Dietary Adbvice:

® The ratio of omega-3 to omega-6 fatty acids in the diet is important in regulating your blood
pressure, blood clotting, and inflammation. Having a healthy ratio of omega-3 to omega-6 fatty
acids seems to lower blood pressure, prevent blood clot formation, and reduce inflammation.

® Americans get plenty of omega-6 fatty acids and need to concentrate on getting more omega-
3 fatty acids especially from fatty fish.

® Another commonly eaten fish, albacore (“white”) tuna has more mercury than canned
light tuna. So, when choosing your two meals of fish and shellfish, you may eat up to
6 ounces (one average meal) of albacore tuna per week.

¢ Check local advisories about the safety of fish caught by family and friends in your local lakes,
rivers, and coastal areas. If no advice is available, eat up to 6 ounces (one average meal) per
week of fish you catch from local waters, but don’t consume any other fish during that time.

MINI-SUMMARY

A triglyceride is made of three fatty acids attached to glycerol.

thty acids can be saturdted, monounsaturdted, or po|yunsaturated

All food fats contain a mixture of saturated and unsaturated fats.

Most fruits and vegetdb|es are Fat—Free, and most bredds, cered|s, rice, and pasta are low in fat.

Regular dairy foods are generally high in fat and saturated fat.

ok wMN

Saturated fats are found mostly in foods of animal origin, and monounsaturated and polyunsat-
urated fats are found mostly in foods of plant origin and some fish and seafood.

7. The biggest sources of saturated fat in the American diet are cheese, beef, whole milk, baked
gooo|s, butter, and margarine.

8. Olive oll, cancla oil, and peanut oil are rich in monounsaturated fats.

Essential Fatty Acids: Omega-3 and Omega-6 Fatty Acids 139



CHOLESTEROL
The most abundant sterol
(a category of lipids); a
soft, waxy substance pres-
ent only in foods of animal
origin; it is present in every

cell in your body.

BILE ACIDS
A component of bile that
aids in the digestion of fats
in the duodenum of the

small intestine.

9. Po\yunsaturatecl fats are found in the greatest amounts in satHower, corn, soybedn, sesame, and
sunflower oils.

10. Trans Fats, or trans thty acio|s, occur naturd”y in small amounts in some foods and are created by
hydrogenation. Hydrogenated oils are found in some baked goods, snack foods, french fries,
margarines/shortemngs/ and chips/popcom.

11. Both saturated fat and trans fats increase blood cholesterol levels, a risk factor for heart disease.

12. The essential fatty acids are both polyunsaturated fatty acids: linoleic acid (an omega-O fatty add)
and alpha-linclenic acid (an omega-3 fatty acid). Alpha-linoleic acid is found in vegetable oils such
as com, safflower, soybean, cottonseed, and sunflower oils. Alpha-linolenic acid is found in several
oi|s, notab|\/ cano|a, deseed, soybedn, and walnut oils (or margarines made with these oi|s)4
Additional good sources of alpha-linolenic acid include ground flaxseed, walnuts, and soy products.

13. The body converts linolenic acid into two other omega-3 fatty acids: DHA and EPA. Both
DHA and EPA are found in Fatty fish such as sa|mon, mac|<ere|, Sdrdines, hdhbut, b|uetish, trout,
and tuna. DHA and EPA are excellent for heart health: they reduce blood pressure, blood c|ots/
heart rate, and blood triglyceride levels.

14. Whereas Americans generally get plenty of linoleic acid, that is not the case with alpha-linclenic
actd, DHA, or EPA. Having a hea\thy ratio of omegdf3 to omegafé Fatty acids seems to lower
blood pressure, prevent blood clot formation, and reduce inflammation. The American Heart
Association recommends that all adults eat fish (especially fatty fish) at least twice a week for
enough DHA and EPA to reduce the risk of heart disease.

15. The essential fatty acids serve as part of cell membranes and they play a role in the proper func-
tioning of the immune system. They are also vital to normal growth and development in infants
and children. The omega-3 fatty acids DHA and EPA are especially important for proper brain

and eye development during pregnancy and infancy.

CHOLESTEROL

Triglycerides are one of the three classes of lipids. Cholesterol is the most abundant sterol, a
second class of lipids. Pure cholesterol is an odorless, white, waxy, powdery substance. You
cannot taste it or see it in the foods you eat.

Your body needs cholesterol to function normally. It is part of every cell membrane and
is present in every cell in your body, including the brain and nervous system, muscles, skin,
liver, and skeleton. The body uses cholesterol to:

® Make bile acids, which allow us to digest fat

® Maintain cell membranes

* Make many hormones (hormones are the chemical messengers of the body; they enter the
bloodstream and travel to a target organ to influence what the organ does), such as the sex hor-
mones (estrogen and testosterone) and the hormones of the adrenal g|and (such as cortisone)

® Make vitamin D

Unfortunately, the cholesterol in your blood builds up in the plaque that clogs arteries and
is a risk factor for heart disease. This will be discussed in more detail later in this chapter.

So, which foods contain cholesterol? Cholesterol is found only in foods of animal ori-
gin: egg yolks (it’s not in the whites), meat, poultry, milk and milk products, and fish (see
Figures 4-13 and 4-14). It is not found in foods of plant origin. Egg yolks and organ
meats (liver, kidney, sweetbreads, brain) contain the most cholesterol—one egg yolk con-
tains 213 milligrams of cholesterol. About 4 ounces of meat, poultry, or fish (trimmed or
untrimmed) contains 100 milligrams of cholesterol, with the exception of shrimp, which
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FOODS HIGH IN CHOLESTEROL (120 MILLIGRAMS OR MORE/SERVING)

Food Portion Size Amount of Cholesterol
Biscuit with egg and sausage 1 biscuit 302

Egg, cooked 1 large 919

Shiimp, breaded and fried 6-8 shimp 200

Duck, roasted "o duck 197

Eclair 1 éclair 197
FOODS MODERATE IN CHOLESTEROL (21-119 MILLIGRAMS/SERVING)
Food Portion Size Amount of Cholesterol
Cake, sponge 1 piece 107
Hamburger, regular, double patty 1 sandwich 103

Salami 3oz 90

Beef, ground 3oz 77
Chicken, breast, roasted Y o breast 73

Turkey, dark meat, roasted 3 oz 71

lce cream, vanilla 1/9 cup 68

Beef, top sirloin 3oz 64

Turkey, light meat, roasted 3oz 58

Fish, flounder, cooked, dry heat 3oz 58
Cheesecake 1 piece 44
Croissant 1 croissant 38

Cake, yellow with chocolate frosting 1 piece 35

Fish, halibut, cooked 3oz 35

Butter, salted 1 Thsp. 31

Cheese, cheddar 1oz 30

Milk, whole 1 cup 94
Frankfurter, beef 1 frank 94
FOODS LOW IN OR NO CHOLESTEROL (20 MILLIGRAMS OR LESS/SERVING)
Food Portion Size Amount of Cholesterol
Cheese, provolone 1oz 20
Doughnuts, cake-type, plain 1 medium 17

Cheese, cream 1 Thsp. 16

Tuna, canned in oil 3oz 15

Yogurt, plain, low-fat 8-0z. container 14

Cheese, cottage, low-fat V o Cup 9

Cheese, Parmesan, grated 1 Thsp. 4

Frozen yogurt, chocolate 1/ o CUp 4
Whole-wheat bread 1 slice 0

Skim milk 1 cup 0

Peanut butter 1 Thsp. 0

Fruits Any size 0
Vegetables Any size 0

Source: US. Department of Agriculture, Agricultural Research Service, 2004. USDA Nutrient Database for Standard
Reference, Release 17. Nutrient Data Labordtory Home Page, http://www.naLusda,gov/ fnic/| Foodcomp.
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FIGURE 4-14:

Foods high in saturated fat

and cholesterol.
Photo by Frank Pronesti.

LINGUAL LIPASE
An enzyme made in the
salivary glands in the mouth
that plays a minor role in fat
digestion in adults and an
important role in fat diges-
tion in infants.

GASTRIC LIPASE
An enzyme in the stomach
that breaks down most|y
short-chain fatty acids.

BILE
A substance that is stored
in the gallbladder and
released when fat enters the
small intestine because it
emulsifies fat.

MONOGLYCERIDES

Triglycerides with only one

fatty acid.

LIPOPROTEIN
Protein-coated packages
that carry fat and cholesterol
through the bloodstream;
the body makes four types
classified according to their

density.

is higher in cholesterol. Eggs, meat, and whole milk provide most of the cholesterol we
eat, and these sources are also rich in saturated fat.

In milk products, cholesterol is mostly in the fat, and so lower-fat prod-
ucts contain less cholesterol. For example, 1 cup of whole milk contains
24 milligrams of cholesterol, whereas a cup of nonfat milk contains only
5 milligrams (Figure 4-4).

Egg whites and foods that come from plants, such as fruits, nuts, veg-
etables, grains, cereals, and seeds, have no cholesterol.
We eat about 200 to 400 milligrams of cholesterol daily. The body also manufac-
tures about 700 milligrams of cholesterol daily. The liver makes only 10 to 20 percent of this
amount, and the body’s cells synthesize the rest. Because the body produces plenty of cholesterol
to make bile acids, hormones, and so on, cholesterol is not considered an essential nutrient.

MINI-SUMMARY

1. The body uses cholesterol to make bile acids, cell membranes, many hormones, and vitamin D.

2. Cholesterol is found only in foods of animal origin, such as esg yolks, meat, poultry, fish, milk, and
milk products. It is not found in foods of plant origin.

3. The body’s cells and the liver produce cholesterol, and so it is not an essential nutrient.

DIGESTION, ABSORPTION,
AND METABOLISM

Fats are difficult for the body to digest, absorb, and metabolize. The problem is simple: Fat
and water do not mix. Minimal digestion of fats occurs before they reach the upper part of
the small intestine. In your mouth, a salivary gland makes an enzyme, called lingual lipase,
that plays a minor role in fat digestion in adults but an important role in fat digestion in
infants. Lingual lipase digests certain fatty acids in milk in infants. In the stomach, the
enzyme gastric lipase works on breaking down mostly short-chain fatty acids.

Once fats reach the small intestine, the gallbladder is stimulated to release bile into the
intestine. Bile is made by the liver, stored in the gallbladder, and squirted into the intestinal
tract when fac is present. Bile contains bile acids that emulsify fat, meaning that they split fats
into small globules or pieces. In this manner, fat-splitting enzymes (including pancreatic lipase
and intestinal lipase) can then do their work. The enzymes break down many triglycerides to
their component parts—fatty acids and glycerol—so that they can be absorbed across the
intestinal wall. Monoglycerides, triglycerides with only one fatty acid, are also produced.

Once absorbed into the cells of the small intestine, triglycerides are re-formed. Both shorter-
chain fatty acids and glycerol can travel freely in the blood because they are water-soluble.
However, triglycerides, monoglycerides, cholesterol, and longer-chain fatty acids would float in
clumps and wreak havoc in either the blood or the lymph. Because of this, the body wraps them
with protein and phospholipids to make them water-soluble. The resulting substance is called a
lipoprotein, a combination of fat (lipo-) and protein. Lipoproteins have four components:

Triglycerides
Protein
Cholesterol
Phospholipids

A lipoprotein called a ehylomicron carries mostly triglycerides and some cholesterol from
the intestine through the blood to the body’s cells. The cells can either burn the triglycerides
for energy or store them.
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Two main kinds of lipoproteins carry cholesterol in the blood.

* [ow-density lipoprotein, called simply LDL, carries cholesterol to the body’s tissues.
Most of the cholesterol in the blood is the LDL form. LDL is called the “bad” cholesterol
because the higher the level of LDL in the blood, the greater your risk for heart disease.

o High-density lipoprotein, called simply HDL, is called the “sood cholesterol” because it
takes cholesterol from the tissues to the liver, which removes it from the body. A low
level of HDL increases your risk for heart disease.

The next section gives you more information on how the fat you eat can affect your risk
for heart disease and cancer.

Nutrition Science Focus: Lipoproteins

The body makes four types of lipoproteins: chylomicrons, very low density lipoproteins,
low-density lipoproteins, and high-density lipoproteins. Each is now discussed.

Chy|omicron is the name of the |ipoprotein responsib|e for carrying most|y trig|ycerides,
along with some cholesterol, resulting from food digestion in the intestines through the
lymph system to the bloodstream. Lymph is similar to blood but has no red blood cells.
Lymph vessels are found all around the body, and the |ymph transports fat and fat-soluble
vitamins to the blood as well as moving fluids found between cells to the bloodstream. The
|ymph system goes into areas where there are no blood vessels to feed the cells.

In the bloodstream, an enzyme—/ipoprotein /ipdse—breaks down the trig|ycerides
in the chylomicrons into fatty acids and glycerol so that they can be absorbed into the
body's cells. The cells can either use the Fatty acids for energy, which the muscle cells
often do, or make triglycerides for storage, which fat cells often do. Once the triglyc-
erides have been broken down and taken up by the cells, what remains of the chylomi-
cron is some protein and cholesterol that is metabolized by the liver.

The primary sites of lipid metabolism are the liver and the fat cells. The liver makes triglyc-
erides and cholesterol that are carried through the body by very low density lipoprotein
(VLDL), the liver's version of a chylomicron. Half of VLDL is made of triglycerides, which
are broken down in the bloodstream with the help of lipoprotein lipase. Again, the body’s
cells absorb Fatty acids and g|ycero| to be burned for energy or stored as trig|ycerides. Once
the majority of triglycerides are removed, VLDL is converted in the blood into another type
of lipoprotein called low-density lipoprotein (LDL).

LDL is the major cholesterol-carrying lipoprotein. LDL also distributes some triglycerides
and phospholipids. LDL therefore supplies materials for cells to make new membranes, hor-
mones (chemical messengers), and other substances. Certain cells (especially in the liver)
can absorb the entire LDL particle. They play an important role in the control of blood
cholesterol concentrations.

The last type of lipoprotein, high-density lipoprotein (HDL), contains much protein
and travels throughout the body picking up cholesterol. HDL carries cholesterol back to
the liver for breakdown and disposal. Thus, HDL helps remove cholesterol from the

blood, preventing the buildup of cholesterol in the arterial walls.

CHYLOMICRON

The lipoprotein responsible
for carrying mostly triglyc-
erides, and some choles-
terol, from the intestines

through the |ymph system to

the bloodstream.

LOW-DENSITY
LIPOPROTEINS (LDL)
Lipoproteins that contain
most of the cholesterol in
the blood; they carry cho-
lesterol to body tissues.

HIGH-DENSITY
LIPOPROTEINS (HDL)
Lipoproteins that contain
much protein and carry cho-
lesterol away from body
cells and tissues to the liver
for excretion from the

body.

LIPOPROTEIN LIPASE
An enzyme that breaks
down trig|ycerio|es from the
chy|omicron into Fatty acids
and g|ycero| so that they
can be absorbed in the
body’s cells.

VERY LOW DENSITY
LIPOPROTEINS
(VLDL)
Lipoproteins made by the
liver to carry trig|ycerides

and some cholesterol

through the body.
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PLAQUE
Deposits on arterial walls
that contain cholesterol, fat,
fibrous scar tissue, calcium,
and other biological debris.

ATHEROSCLEROSIS
The most common form of
artery disease, characterized

by plague buildup along

artery walls.

MYOCARDIAL
INFARCTION
Heart attack.

STROKE

ing from an interruption of
blood flow to the brain.

Damage to brain cells result-

MINI-SUMMARY

1. Fats are difficult for the body to digest, absorb, and metabolize because fat and water do not mix.

2. Minimal digestion of fats occurs before they reach the small intestine. Lingual lipase works as an
enzyme in the mouth, and gastric lipase acts in the stomach.

3. Once fats reach the small intestine, the gallbladder releases bile. Bile acids emulsify fat so that
pancreatic lipase and intestinal lipase can break down triglycerides into their components.

4. Once absorbed into the cells of the small intestine, triglycerides are re-formed. Shorter-chain fatty
acids and glycerol can travel in the blood, but the longer-chain fatty acids, monoglycerides,
triglycerides, and cholesterol are wrapped into chylomicrons (a lipoprotein) with protein and
phospholipids to make them water-soluble. Chy|omicrons carry mostly triglycerides and some
cholesterol from the intestines to the bloodstream. The cells either use the fatty acids for energy

(muscle cells) or make triglycerides for storage (fat cells).

v

Low density lipoprotein <|_D|_> carries cholesterol to the body's tissues.
6. High density lipoprotein (HDL) takes cholesteral from the tissues to the liver, which removes it
from the body,

LIPIDS AND HEALTH
HEART DISEASE

Heart disease is the number-one killer of both men and women in the United States. In
2005, about 800,000 people died due to heart disease. Many Americans have elevated blood
cholesterol levels, one of the key risk factors for heart disease. Anyone can develop high blood
cholesterol, regardless of age, gender, race, or ethnic background.

Too much circulating cholesterol can build up in the walls of the arteries, especially the
hearts arteries (called the coronary arteries), which supply the heart with what it needs to
keep pumping. This leads to accumulation of cholesterol-laden plagque in blood vessel lin-
ings, a condition called atherosclerosis or “hardening of the arteries.”

This process can happen to blood vessels anywhere in the body, including those of the
heart, which are called the coronary arteries. If the coronary arteries become partly blocked
by plaque, then the blood may not be able to bring enough oxygen and nutrients to the heart
muscle. This can cause chest pain. If the blood supply to a portion of the heart is completely
cut off by a blockage, a heart attack (called a myocardial infarction) can occur. If the blood
supply to part of the brain is cut off, a stroke can occur.

When atherosclerosis affects the coronary arteries, the condition is called coronary heart
disease. Some cholesterol-rich plaques are unstable—they have a thin covering and can
burst, releasing cholesterol and fat into the bloodstream. The release can cause a blood clot
to form over the plaque, blocking blood flow through a coronary artery—and cause a heart
attack.

LDL cholesterol is the main source of cholesterol buildup and blockage in the arteries.
The primary way in which LDL cholesterol levels become too high is through eating too
much saturated fat, trans fat, and, to a lesser extent, cholesterol. Dietary factors that lower
LDL cholesterol include:

* Rep|acing saturated and trans fats with po|yunsaturated and monounsaturated fats
® Eating soluble fiber and soy protein (to a lesser extent)
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Trans fats not only increase your LDL cholesterol but they also decrease your HDL
cholesterol.

A variety of other things can affect cholesterol levels. These are things you can do some-
thing about:

® Weight. Being overweight is a risk factor for heart disease. It also tends to increase your
cholesterol. Losing weight can he|p lower your LDL and total cholesterol levels as well
as raise your HDL and lower your triglyceride levels.

® Physical activity. Not being physically active is a risk factor for heart disease. Regular physical
activity can help lower LDL cholesterol and raise HDL cholesterol levels. It also helps you
lose weight. You should try to be physically active for 30 minutes on most, if not all, days.

Things you cannot do anything about also can affect cholesterol levels. They include:

b Age and gender. As women and men get older, their cholesterol levels rise. Before the
age of menopause, women have lower total cholesterol levels than do men of the same
age. Alter the age of menopause, women'’s LDL levels tend to rise.

® Heredity. Your genes partly determine how much cholesterol your body makes. High
blood cholesterol can run in families.

Besides high LDL cholesterol levels, there are several other risk factors for heart disease.
They include cigarette smoking, high blood pressure, diabetes mellitus, obesity, and physi-
cal inactivity. If any of these is present in addition to high blood cholesterol, the risk of heart
disease is even greater.

The good news is that these factors can be brought under control by changes in lifestyle,
such as adopting some dietary changes, losing weight, beginning an exercise program, and
quitting a tobacco habit. Drugs also may be necessary for some people. Sometimes one
change can help bring several risk factors under control. For example, weight loss can reduce
blood cholesterol levels, help control diabetes, and lower high blood pressure.

But some risk factors can’t be controlled. They include age (45 or older for men and 55
or older for women) and a family history of early heart disease.

The American Heart Association has developed guidelines to reduce the risk of cardiovas-
cular disease by means of dietary and other practices. Their guidelines and heart disease are
discussed in greater depth in Chapter 11.

CANCER

Cancer is the second leading cause of death in the United States after heart disease. The rela-
tionship between fat and cancer is not nearly as clear as that between fat and heart disease.
Fat may be involved in certain cancers, such as colon or prostate cancer. With breast cancer,
being obese and eating excessive kcalories seem to be more related to cancer development
than is dietary fat alone. Recent research shows that a diet low in fat may reduce the risk of
breast cancer recurrence and also ovarian cancer in healthy postmenopausal women.

What type of fat you eat also can influence your risk of developing cancer. A high intake
of saturated fat has been associated with some cancers, such as colon and prostate cancer.
Omega-3 fatty acids found in fish, and possibly oleic acid in olive oil, are not associated with
increasing cancer risk, and may be protective in terms of cancer.

The American Cancer Society has written guidelines for cancer prevention that are con-
sistent with guidelines from the American Heart Association. You can read more on this in
Chapter 11.

Lipids and Health
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MINIFSUMMARY

1. Heart disease is the number-one killer in the United States. Too much circulating cholesterol can
build up in the form of plague on the walls of the arteries, especially the coronary arteries, a con-
dition called atherosclerosis. Atherosclerosis is a slow, complex disease that starts in childhood.
Over time the buildup of plague in the walls of the arteries causes “hardening of the arteries”—
arteries become narrowed, and blood flow to the heart is slowed down or blocked, causing
anging, heart attdc|<s, and strokes.

2. The primary way in which LDL cholesterol levels become too high is through eating too much
saturated Fat, trans Fat, and to a lesser extent cholesterol. Dietdr\/ factors that lower LDL cholesterol
include rep|adng saturated fats with po|\/unsaturdted and monounsaturated  fats dnd, to a lesser
extent, soluble fiber and soy protein.

3. Being overweight and inactive promotes high blood cholesterol levels. Age, gender, and hered-
ity also can affect blood cholesterol |eve|s, but you can't control these factors as you can the
other factors mentioned. You can reduce your risk by adopting some dietary changes, losing
weight, exercising, and quitting smoking.

4, Fat may be involved in certain cancers, such as prostate cancer.

— DIETARY RECOMMENDATIONS

No Dietary Reference Intake has been set for total fat in our diets except for infants. (The Al
for infants is 31 grams fat per day for age 1 to 6 months and 30 grams fat per day for age 7 to
12 months.) There is not enough scientific data to determine the level at which inadequacy or
disease prevention occurs. However, Acceptable Macronutrient Distribution Ranges (AMDRs)
were set for total fat as follows.

Age AMDR for Fat

1 to 3 years old 3040 percent of kealories
4 to 18 years old 95-35 percent of kealories
Over 18 vears old 90-35 percent of kealories

This range of intake is associated with a reduced risk of chronic disease while providing
an adequate intake.

Neither an Al nor an RDA was set for saturated fat or cholesterol because these substances
are all made in the body and have no known role in preventing chronic diseases such as heart
disease and diabetes. Likewise, no Al or RDA was determined for trans fatty acids because
they are not essential and provide no known benefit to health. The Food and Nutrition
Board does recommend keeping one’s intake of saturated fat, cholesterol, and trans fatty
acids as low as possible while eating a nutritionally adequate diet.

The American Heart Association and other health authorities recommend that people
consume no more than 1% of total kcalories as trans fat. That’s about as much as occurs natu-
rally in milk and meat, leaving virtually no room for trans fat from partially hydrogenated
vegetable oil found in french fries, baked goods, and the like.

In 2002, an Al was set for the essential fatty acids: linoleic acid and alpha-linolenic acid
(Figure 4-11). There is insufficient evidence to set a Tolerable Upper Intake Level for either
essential fatty acid.

Fat intake in the United States as a proportion of total kcalories is lower than it was many
years ago (dropping from 45 to 34 percent), but most people still eat too much saturated fat.
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Although the percentage of kealories from fat has decreased, the number of kcalories eaten
has increased, and so we are actually eating more grams of fat.

The Dietary Guidelines for Americans (2005) and the American Heart Association’s
Dietary Guidelines both recommend a diet for healthy Americans that:

® Provides less than 10 percent of total kcalories from saturated fat

® Provides less than 300 milligrams per day of cholesterol

b Rep|aces most saturated fats with sources of po|yunsaturated and monounsaturated Fatty
acid such as fish, nuts, and vegetable oils

Figure 4-15 shows the maximum number of grams of fat and saturated fat for a variety of
calorie levels using these recommendations. Keep in mind that trans fat should be consid-
ered part of your saturated fat intake. These recommendations do not apply to children age
2 and under. Children need fat to grow and develop properly. After age 2, children should
progressively adopt these recommendations up to age 5 years.

In Chapter 2, we discussed the Mediterranean diet, which includes lots of monounsatu-
rated fat, mostly in the form of olive oil. There seems to be agreement that if fat intake is
higher than 30 percent of total calories, the diet should emphasize monounsaturated fats
such as olive oil and canola oil.

When looking at fat in food, it is important to distinguish between two different con-
cepts: the percentage of kealories from fat and the percentage of fat by weight. To explain
these two concepts, lets look at an example. In a supermarket, you find sliced turkey breast
that is advertised as being “96 percent fat-free.” What this means is that if you weighed a
3-ounce serving, 96 percent of the weight would be lean, or without fat. In other words, only
4 percent of its weight is actually fat. The statement “96 percent fat-free” does not tell you
anything about how many kcalories come from fat.

Now, if you look at the Nutrition Facts on the label, you read that a 3-ounce serving con-
tains 3 grams of fat, 27 kcalories from fat, and 140 total calories. The label also states that the
percentage of kcalories from fat in a serving is 19 percent. To find out the percentage of kcalories
from fat in any serving of food, simply divide the number of calories from fat by the number
of total kcalories and then multiply the answer by 100, as follows.

Kcalories from fat .
Total kealories X 100 = Percentage of kcalories from fat

27 kcalories from fat

X 100 = 19 percent

140 kcalories
If Your Total Daily Kcalories Are:  Total Fat (g) Saturated Fat (g)
1200 40 13
1500 50 17
1800 60 20
2000 67 99
9900 73 94
2400 80 97
9600 86 99
2800 93 31
3000 100 33

Dietary Recommendations
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INGREDIENT
FOCUS:
MILK, DAIRY
PRODUCTS,
AND EGGS

This percentage has become more important as many recommendations on fat consump-
tion target 30 to 35 percent or less of total kcalories as a desirable daily total from fat. This
does not mean, however, that every food you eat needs to derive only 35 percent of its kcalo-
ries from fat. If this were the case, you could not even have a teaspoon of margarine because
all of its kcalories come from fat. It is your total fat intake over a few days that is important,
not the percentage of fat in just one food or just one meal.

MINI-SUMMARY

There is no RDA or Al for fat (except for infants), saturated Fat, cho|estero|, or trans Fatty acids.
The AMDR for fat is 20 to 35 percent of kealories for adults.
An Al is set for the essential fatty acids.

AWM=

It is recommended that you l<eep your intake of saturated Fat, cho|estero|/ and trans Fatty acids
as low as possible while eating a nutritionally adequate diet.
5. The Dietary Guidelines for Americans (2005) and the American Heart Association’s Dietary
Guidelines both recommend a diet for healthy Americans that:
® Provides less than 10 percent of total kealories from saturated fat
® Provides less than 300 milligrams per day of cholesterol
° Rep|aces most saturated fats with sources of po\yunsaturated and monounsaturated Fatty acio|,
such as fish, nuts, and vegetable oils
6. To find out the percentage of calories from fat in any serving of food, simply divide the number

of calories from fat by the number of total kealories and then multiply the answer by 100.

NUTRITION

Milk is an excellent source of:

High-quality protein
Carbohydrates

Riboflavin

Vitamins A and D (if fortified)

Calcium and other minerals, such as phosphorus, magnesium, and zinc

Cheese is made from various types of milk, with cow’s and goat’s milk being the most
popular. In many parts of the world cheese is produced from different kinds of milk: sheep,
reindeer, yak, buffalo, camel, and donkey. Cheese is produced when bacteria or rennet (or
both) is added to milk and the milk then curdles. The liquid, known as the whey, is sepa-
rated from the solid, known as the curd, which is the cheese. It is thought that cheese was
discovered by accident thousands of years ago in the Far East.

Cheese is an excellent source of nutrients such as protein and calcium. However, because
most cheeses are prepared from whole milk or cream, they are also high in saturated fat and
cholesterol. Ounce for ounce, meat, poultry, and most cheeses have about the same amount
of cholesterol. But cheeses tend to have much more saturated fat.

Determining which cheeses are high or low in saturated fat and cholesterol can be
confusing, because there are so many different kinds on the market: part-skim, low-fat,
processed, and so on. Not all reduced-fat or part-skim cheeses are low in fag; they are only lower
in fat than similar natural cheeses. For instance, one reduced-fat cheddar gets 56 percent of its
kcalories from fat—considerably less than the 71 percent of regular cheddar but not super-
lean, either. The trick is to read the label. Figure 4-16 is a guide to fat in cheeses.
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Low Fat Medium Fat High Fat Very High Fat
0-3 g fat/oz. 4-5 g fat/oz. 6-8 g fat/oz. 9-10 g fat/oz.
Natural Cheeses
*Cottdge cheese (1/ 4 cup) */\/\OZZdre”d, pdrt—skim Blue cheese Cheddar
dry curd *Ricotta (1/4 ©), part-skim *Brick Co|by
Cottage cheese (/4 cup) String cheese, part-skim Brie *Cream cheese
low-fat 196 Camembert (Ioz. = 2 Thsp.)
Cottage cheese (1/ 4 cup) Edam Fontina
low-fat 2% Feta *Gruyere
Cottdge cheese (1/ 4 cup) Gjetost Longhom
Creamed 4% Gouda *Monterey Jack
Sapsago *Light cream cheese Muenster

(1 oz. = 2 Thsp.) Roquefort

Look for special low-fat

brands of mozzarells, ricotts,

cheddar, and Monterey jack.

Look for reduced-fat
brands of cheddar,
colby, Monterey jack,

muenster, and Swiss.

Limburger

Mozzarella, whole-milk
Parmesan (1 oz. = 3 Thsp.)
*Port du Salut

Provolone

*Ricotta (1/4 cup), whole-milk
Romano (1 oz. = 3 Thsp.)
*Swiss

Ti|sit, whole milk

Modified Cheeses

Pasteurized process,
imitation, and substitute
cheeses with 3 g fat/oz

or |€SS<

Pasteurized process,

imitation, and substitute

cheeses with 4-5 g fat/oz.

Pasteurized process
Swiss cheese
Pasteurized process
Swiss cheese food
Pasteurized process
American cheese
Pasteurized process
American cheese food
American cheese

food cold pack
Imitation and substitute

cheeses with 68 g fat/oz.

Some pasteurized
process cheeses
are found in this
category—check
the labels.

TC"WQCI( the labels for fat and sodium content. 1 serving = | oz. unless otherwise stated.

*These cheeses contain 160 mg or less of sodium per 1 oz.

Source: Reprinted by permission of the American Heart Association, Alameda County Chapter, 1200 Golf Links Road, Oakland, CA 94605.

Eggs are very nutritious and full of high-quality protein, as well as varying amounts of

many vitamins and minerals. The concern with overconsumption of eggs stems from the fact
that they are very high in cholesterol—215 milligrams per egg (compare that to the suggested
maximum of 300 milligrams daily). One egg also contributes 5 grams of fat, of which 2 grams
are saturated fat.
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If you leave a bottle of milk, fresh from the cow, to sit for 12 to 24 hours, you will find
that the fat has floated up to the top of the bottle. If you were to skim off the contents at
the top of the bottle, it would be cream—a liquid milk product with about 20 percent fat.
Why does the fat separate? Milk is a mixture of 2 liquids that don’t normally mix: fat and
water. This type of mixture is called an emulsion. You also see an emulsion any time you
try to mix oil and vinegar. The milk you buy at the store does not separate because most
milk is homogenized. During homogenization, fat globules are mechanically reduced
greatly in size and dispersed permanently in a fine emulsion through the milk.

Cream is made with a number of different fat levels depending on what it will be used
for. Light cream must have at least 18 percent fat. Light whipping cream is richer and must
contain from 30 to 36 percent fat. Heavy cream contains at least 36 percent fat and whips
easily and holds its whipped texture longer than light whipping cream.

To make whipped cream, you will need a cream with at least 30 percent fat. The cream,
bowl, and whip should all be well chilled. When you whip cream, you are whipping air into
the liquid mixture. The foam that is created when you whip is actually stabilized by the fat.
The fat globules form walls around the air bubbles, so you get a stable structure—whipped
cream. If the cream, bowl, and whip are not cold enough, the air bubbles will collapse and
the whipped cream will not rise very high.

If you whip cream for too long, you will get butter (which is 80 percent fat) and butter-
milk, a liquid. This occurs because if you keep beating whipped cream, the fat globules
weaken, rupture, and become granular. They then turn into butter.

As a fat used in cooking, butter provides a unique flavor. When used for frying and
sautéing, butter works well except that it contains milk solids, which brown and then burn
at only 250°E Clarified butter is butter that has had the milk solids and water removed. A
major advantage of clarified butter is that it has a much higher smoke point (about 400°F),
so you can cook with it at higher temperatures without it browning and burning.

Cheese is made by coagulating or curdling milk, stirring and heating the curd, draining
off the whey (the watery part of milk), collecting and pressing the curd, and in some cases,
ripening. The curds are rich in protein and fat. The amount of fat in cheese depends on the
fat in the milk it was made from.

When using cheese in sauces and soups, avoid using one that becomes stringy when
cooked, such as mozzarella and cheddar. Moist cheeses or grating cheeses such as Parmesan
work well. Add the cheese as late as possible in the cooking and keep the temperatures low
because high temperatures will cause the protein to become hard and squeeze out the fat. Stir
only as needed because stirring can sometimes push the cheese protein into a sticky ball.
Starchy ingredients such as flour and cornstarch help to stabilize the cheese during cooking.
Aged cheeses melt and blend into foods better than young cheeses.

Like cheese, eggs are full of protein and should not be cooked at high temperatures and
long cooking times. The basic principle of cooking eggs it to use a medium to low temper-
ature and time carefully. The egg yolk is high in both fat and protein while the egg white is
mostly protein. This is why egg whites coagulate or cook before the yolks do.

When eggs are cooked at too high a temperature or for too long at a low temperature, the
egg whites shrink and become tough and rubbery. The yolk becomes tough and rubbery also
and the surface turns green. The green color you may find on the yolk of a hard-boiled egg or
on the surface of scrambled eggs is due to the iron in the yolk binding to the sulfur found in
the egg white. Iron sulfide not only looks bad but it has a strong odor and flavor.

Egg yolks are unique because they contain a number of emulsifiers, which is why egg
yolks are so important in making foods such as mayonnaise and hollandaise sauce. Many
proteins in egg yolk can act as emulsifiers because they have some amino acids that repel
water and some amino acids that attract water.
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Rancidity is the deterioration of fat, resulting in undesirable flavors and odors. In the pres-
ence of air, fat can lose a hydrogen atom at the point of unsaturation and take on an oxygen
atom. This change creates unstable compounds that start a chain reaction, quickly turning a fat
rancid. You can tell whether a fat is rancid by its odd odor and taste.

The greater the number of points of unsaturation, the greater the possibility that rancidity
will develop. This explains why saturated fats are more resistant to rancidity than unsaturated
fats are. Rancidity is also quickened by heat and ultraviolet light. Luckily, vitamin E is present
in plant oils, and it naturally resists deterioration of the oil.

To prevent rancidity, store fats and oils tightly sealed in cool, dark places. For butter, margarine,
and milk, check the date on the packaging. For meats, following proper storage time and temper-
ature rules are important. If you refrigerate oils, they sometimes become cloudy and thicker. This
usually clears up after they are left at room temperature again or put under warm water.

® When cooking with milk, remember a very important rule: Use moderate heat and heat the milk slowly
(but not too long) to avoid curdling—a grainy appearance with a lumpy texture. From a scientific point
of view, milk curdles when the casein (protein in milk) becomes solid and separates out of the milk.

Add other food products to hot milk products slowly, stirring with either a spoon or a wire whisk, if
preparing a sauce; to avoid lumps. Be especially careful when adding foods high in acid—milk has a ten-

dency to curdle if not beaten quickly.

There are several ways to use cheese in balanced cooking:

® Use a regular cheese with a strong flavor, and use less of it than called for in the recipe.
® Use less cheese.

® Substitute low-fat cheeses for regu|ar ones.

° USE a mixture OI: ha” regu|ar cheese and hdIF |ow-fat cheese.

Use low heat with cheese. It is best to use as low a heat as possible when cooking with cheese. Cheese
has a tendency to toughen when subjected to high heat and long cooking due its moisture evaporating,
fat me|ting, and protein becoming stiff. Avoid boi|ing at all costs.

Use short coo|<ing times. Most recipes require the addition of cheese at the end of the recipe to avoid

overcooking.

Grate the cheese. The best way to add cheese to a recipe is to grate it. Grating will break the cheese into
small, thin pieces that will melt and blend quickly and evenly into the end product. Grating also creates

an image of more cheese when it is melted on top of a product (au gratin).

Low-fat cheeses are available and have come a long way in flavor and texture. I moderation is your
goal and not total elimination, be sure to add an extremely aged and flavorful cheese into your prepa-

ration at the end, when your customers will taste it on their first bite.

To make “whipped cream,” drain plain nonfat yogurt in cheesecloth to remove as much liquid as possi-

ble. Fold whipped egs whites into the yogurt and add a little honey for flavor. Use frozen pasteurized egg

whites to avoid any food safety (salmonella) problems. The other option is to use a dollop of real

whipped cream without adding sugar.

® To make an excellent omelet without cholesterol, whip egg whites until they foam. Add a touch of white
wine, freshly ground mustard, and chives. Spray a nonstick pan with oil and add the eggs. Cook like a tradi-
tional omelet. When the omelet is close to done, put the pan under the broiler to finish. The omelet will quF
up. Stuff the omelet, if desired, with vegetables, a shaving of flavorful cheese, or even some fresh fruit filling,
and then fold it over and serve. For another interesting appetizer or a dinner or breakfast entrée, make a mix-
ture of egg whites, herbs, and cracked black pepper and pour it over a vegetable-oil-sprayed creme brulée
dish filled with mushrooms or other cooked vegetab|es and a little cheese for a very nice omelet alternative.

@ For color and flavor, serve an omelet with spicy salsa poured on a portion of it, or serve it with salsa, black

bean relish, and blue corn tortilla chips to create more breakfast options.

RANCIDITY
The deterioration of fat,
resulting in undesirable
flavors and odors.

CHEF'S TIPS

Nutrition
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— CHECK-OUT QUIZ

— ACTIVITIES AND APPLICATIONS

1.

1.

Directions: In the Fo||owing columns, check off each food that is a signiFicant source

of fat and/or cholesterol.

Food Fat
1. Butter

9. Margarine

3. Split peas

4. Peanut butter

5. Porterhouse steak

6. Flounder

7. Skim milk

8. Cheddar cheese

9. Chocolate chip cookie made with vegetable shortening
10. Green beans

Cholesterol

Match each statement on the left with the term on the right that it describes. The

terms will be used more than once.

1. Present in every cell in the body a. Lecithin
2. Emulsifies fats b. Cholesterol

3. Found only in animal foods
4. Vital component of cell membranes

5. Used to make bile

Match each numbered statement with the lettered term it describes.

1. Corn oil is a good source of a. Rancidity

this fat
. Lessens possibility of blood clots
. Liquid at room temperature

2 b.
3 c.
4. Deterioration of fat in air and heat d. Oil
5. Olive oil is a good source of this fat e.
6 f.

. Breaks up fat globules into small
fatty acid droplets acid

through the lymph to the blood

Self-Assessment

Chylomicron

Emulsifier

Monounsaturated fat

Polyunsaturated fat fatty

7. Carries triglycerides and cholesterol g. Long-chain omega-3

To find out if your diet is high in fat, saturated fat, and cholesterol, check yes or no to the fol-

lowing questions.
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DO YOU USUALLY YES NO
1. Put butter on popcom?
2. Eat more red meats (beeﬂ por|<, \dmb) than chicken
and fish?
3. Leave the skin on chicken?
4, Eat whole-milk cheeses, such as cheddar, American,
and Swiss, more than three times a week?
5. Sauté or Fry foods more than once or twice a week?
6. Eat regu\ar lunch meats, hot dogs, and bacon more
than three times a week?
7. Leave visible fat on meat?
8. Use regular creamy salad dressings such as Russian,
blue cheese, Thousand Island, and creamy French?
9. Eat potato chips, nacho chips, and/or cream o|i|os more
than twice a week?
10. Drink whole milk?
1. Eat more than four eggs a week?
19. Eat organ meats (|iver, kidney, etc) more than once
a week?
13. Use mayonnaise, margarine, and/or butter often on your
sandwiches?
14. Use vegetable shortening in baking or cooking?
15. Eat commercid”y baked goods, mc|uo|ing ca|<es, pies, and

coo|<ies, more than twice a week?

Ratings: If you answered yes to:

1—3 questions: You are probably eating a diet not too high in fat, saturated fat, and

cholesterol.

47 questions: You could afford to make some food substitutions, such as skim for regu\dr mi||<,
to reduce your fat and saturated fat intake.

8-15 questions: Your diet is very likely to be high in fat, saturated fat, and cholesterol.

Changing Eating Habits
If you are eating too much th/ YOu can make chdnges a little at a time. Check off one of these

things to try (if you are not already doing it) or make up your own:

® The next time, | eat chicken, | will take the skin off.

® | will limit my daily meat and poultry servings to two 3-ounce servings a day. (A 3-ounce
serving is about the size of a deck of cards.)

® This week, | will try a new type of fresh or frozen fish.

o | will try a low-fat Cheese, such as low-fat Swiss.

® | will switch to low-fat (1 percent) or nonfat (skim) milk.

® | will try sherbet or frozen yosurt for dessert instead of ice cream.

® | will count the number of egss | eat a week and see whether | meet the recommendations.

o | will try to use a lower-in-fat margarine, salad dressing, or mayonnaise.

® | will keep more fruits and vegetdb|es in the reFrigerdtor so that they will be handy for a
snack instead of cookies or chips.

® | will buy pretzels instead of potato chips.

Activities and Applications
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® [or breakfast, instead of doughnuts, | will try a hot or cold cereal with skim milk and toast

with jelly.

® | will top my spaghetti with stir-fried vegetables instead of a creamy sauce.

3. Reading Food Labels

Fo||ovvmg are FOOCI \abe\s FI’OI’T] two brdnds OF |d5d8ﬂd. Qne is |’1€dVy on C|’1€€S€ dﬂd 8I’OUﬂd

beef. The other is a vegetab|e |asagna made with moderate amounts of cheese. Using the

Nutrition Facts given, can you tell which is which? How did you tell?

Lasagna 1

Lasagna 2

Nutrition Facts

Nutrition Facts

Amount per serving

Amount per serving

Calories 230

Calories 140

Calories from Fat 140

Calories from Fat 20

Total Fat 16 g

Total Fat 2.5 g

Saturated 6 g

Saturated 0.5 g

Polyunsaturated 1 g

Polyunsaturated 1.0 g

Monounsaturated 7 g

Monounsaturated 0.5 g

Cholesterol 74 g

Cholesterol 0 g

Sodium 180 mg

Sodium 180 mg

Total Carbohydrate 0 g

Total Carbohydrate 21 g

Dietary Fiber O g

Dietary Fiber 5 g

Sugar O g Sugar O g
Protein 21 g Protein 8 g
4. Meat, Poultry, and Seafood Comparison Using iProfile
Pick out three meat items you eat, three poultry items you eat, and three fish/shellfish items
you eat. Using iProfile, make a chart listing the calories, fat, saturated fat, and cholesterol in all
these foods. Once the chart is done, ask \/ourse” the Fo”owing questions:
® \X/hich food has the least/most fat”?
® \X/hich food has the least/most saturated fat?
® \hich food has the least/most cholesterol?
5. Baking with Fat Substitutes
In this activity, you will prepare three batches of brownies using mixes. Make the first batch
using the instructions on the box. For the second batch, use applesauce or prune puree in
place of all the oil called for in the recipe. For the third batch, replace half the oil with apple-
sauce or prune puree. When the brownies are all baked, put some of each type on sepa-
rate plates and find out if your classmates can tell which product is which. You should also
ask your classmates to rank the products in terms of taste, texture, appearance, and overall
acceptability.
If you want to use prune puree in other baked goods, try a recipe from www .sunsweet.com.
6. Using iProfile, click on “Estimating Portion Sizes” at the top of the page. Next click

on “How Much Salad Dressing Do | Use?” and also “What Does One Ounce of
Cheese Look Like?”
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NUTRITION WEB EXPLORER

The American Heart Association www.deliciousdedisions.org

Visit the nutrition site for the American Heart Association and look at the recipes in their
cookbooks. Write down three cooking methods, three seasonings, and three cooking substi-
tutions that are heart—heahhy.

Trans Fat Help Center www.notransfatnyc.org

Visit this website that was designed to help New York City food service establishments.
Wirite two paragraphs on their advice for baking and Frying without trans fats.

Golden Valley Flax www.flaxhealth.com/recipes. htm

Flaxseed is a wonderful source of omega-3 fatty acids. The body cannot break down whole
seeds to access the omega-3 containing oi|, so most recipes use ground seeds. Read the recipes
on this web page and try one out. What is the flavor of flaxseed like? Can you put it on
cereal or a salad? Can you bake with it?

Cabot Cheese wvvw,cabotcheese.com

Cabot makes some excellent cheeses that are lower in fat. Click on “Our Products” and then
click on “Reduced-Fat Cheddar.” List the |oroo|ucts you find. HopeFu”y you might be able to
taste them in class!

Nutrition Web Explorer
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FOOD FACTS: OILS AND MARGARINES

There is an ever-widening variety of oils
and margarines on the market. They can
differ markedly in their color, flavor, uses,
and nutrient makeup (Figure 4-17).

When choosing vegetable oils, pick
those high in monounsaturated fats, such
as olive oil, canola oil, and peanut oil, or
high in polyunsaturated fats, such as corn
oil, safflower oil, sunflower oil, and soy-
bean oil.

Olive oil contains from 73 to 77 per-
cent monounsaturated fat. The color of
olive oil varies from pale yellow to dark
green, and its flavor varies from subtle to a
full, fruity taste. The color and flavor of
olive oil depend on the olive variety, level
of ripeness, and processing method. When
buying olive oil, make sure you are buying
the right product for your intended use.

@ Extra virgin olive oil, the most expen-
sive form, has a rich, fruity taste that
is ideal for flavoring finished dishes and
in salads, vegetable dishes, marinades,
and sauces. It is not usua||y used for
cooking because it loses some flavor. It
is made by putting mechanical pressure

o
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FIGURE 4-17:

Oils and margarines. Top row: com
oil, safflower oil, liquid margarine in
squeeze bottle, olive oil; bottom row:
tub margarine, stick margarine.

Photo by Frank Pronesti.

on the olives, a more expensive
process than using heat and chemicals.

® QOlive oil, also called pure olive oil, is
golden and has a mild, classic flavor. It
is an ideal, all-purpose product that is
great for sautéing, stir-frying, salad
dressings, pasta sauces, and
marinades.

e Light olive oil refers only to color or
taste. These olive oils lack the color and
much of the flavor found in the other
products. Light olive oil is good for
sautéing or stir-frying because the oil is
used main|y to transfer heat rather than

to enhance flavor.

Figure 4-18 gives information on various
oils. Be prepared to spend more for
exotic oils such as almond, hazelnut,
sesame, and walnut. Because these oils
tend to be co|d-pressed (meaning t|'1ey are
processed without heat), they are not as
stable as the all-purpose oils and should
be purchased in small quantities. They are
strong, so you don’t need to use much of
them. Don't purchase these oils to cook
with—they burn easily.

Vegetable oils are also available in
convenient sprays that can be used as

nonstick spray coatings for cooking

and baking with a minimal
amount of fat. Vegetable-oil
cooking sprays come in a vari-
ety of flavors (butter, olive,
> [talian, mesquite), and a quick
two-second spray adds about
1 gram of fat to the product. To use,
first spray the cold pan away from any
open flames (the spray is F|ammab|e), heat
the pan, then add the food.

Margarine was first made in France in
the late 1800s to provide an economical
fat for Napoleon’s army. It didn’t become
popular in the United States until World

War I, when it was introduced as a low-
cost rep|acement for butter. Margarine
must contain vegetable oil and water
and/or milk or milk solids. Flavorings, col-
oring, salt, emulsifiers, preservatives, and
vitamins are usually added. The mixture is
heated and blended, then firmed by
exposure to hydrogen gas at very high
temperatures (see information about
hydrogenation on pages 135—136). The
firmer the margarine, the greater the degree
of hydrogenation and the |onger the shelf
life.

Standards set by the U.S. Department
of Agriculture and the Food and Drug
Administration require margarine and
butter to contain at least 80 percent fat
by weight and to be fortified with vita-
min A. One tablespoon of either one
has approximately 11 grams of fat and
100 kealories. You can compare the fat
profiles of butter and margarine in
Figure 4-19. Butter contains primarily sat-
urated fat, whereas margarine is low in
saturated fat and rich in monounsaturated
and po|yunsaturated fat. However, mar-
garine may contain trans fat while butter
does not.

Butter must be made from cream and
milk. Salt and/or colorings may be added.
Margarine must contain vegetable oil and
water and/or milk. Salt, food coloring,
other vitamins, emulsifying agents such as
lecithin, and preservatives may be added
to margarine.

IF a butter or margarine product does
not contain at least 80 percent fat by
weight, it can’t be called butter or mar-
garine but instead is classified as a spread.
The percent of fat (by weight) must
appear on the label. Water, gums,
gelatins, and various starches are used in
spreads to rep|ace some or all of the fat,

or air may be whipped into the product.
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Oil

Canola oil (monounsaturated)

Com ol

Cottonseed ol

Hazelnut oil

Olive ol

Peanut oil

Safflower ol

Sesame o

Characteristics/Uses Smoke Point
Light yellow color 490°F
Bland flavor

Good for frying, sautéing, and in baked goods

Good ol for salad dressings

Golden color 490°F
Bland flavor

Good for frying, sautéing, and in baked goods

Too heavy for salad dressings

Pale vellow color 490°F
Bland flavor

Good for frying, sautéing, and in baked goods

Good ail for salad dressings

Dark amber color

Nutty and smo|<y flavor

Not for frying or sautéing as it burns easily

Good for flavoring finished dishes and salad dressings

Use in small amounts

Expensive

Varies from pale yellow with sweet flavor to greenish
color and fuller flavor to Fu||, Fruity taste (co|or and flavor
depend on olive variety, level of ripeness, and how oil was
processed)

Extra virgin or virgin olive oil—good for flavoring finished
dishes and in salad dressings, strong olive taste

Pure olive oil—can be used for sautéing and in salad 980°F
dressings; not as strong an olive taste as extra virgin or virgin

Light olive oil—the least flavorful, good for sautéing,

stir-frying, or baking

Pale vellow color 490°F
Mild nutty flavor

Good for frying and sautéing

Good ail for salad dressings

Golden color 470°F
Bland favor

Has & higher concentration of po|yunsaturdteo| Fatty

acids than any other ol

Good for frying, sautéing, and in baked goods

Good ail for salad dressings

Light gold flavor 440°F
Distinctive, strong flavor

Good for sautéing

Good ail for flavoring dishes and in salad dressings

Use in small amounts

Expensive

(Conn'nuec/ )
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Ol

Soybean oil

Sunflower oi

\Walnut oil

Characteristics/Uses

More soybean ail is produced than any other type;

Smoke Point
490°F

used in most blended vegetable oils and margarine

Light color
Bland flavor

Good for frying, sautéing, and in baked goods

Good oil for salad dressings

Pale

golden color

Bland flavor

Good for frying, sautéing, and in baked goods

Good ail for salad dressings

Medium yellow to brown color

Rich, nutty flavor

For flavoring finished dishes and in salad dressings

Use in small amounts

Expensive

340°F

*Not recommended for cooking.

Margarines basically vary along these

dimensions:

® Physical form. Margarine comes in either
sticks or tubs. Tub margarines contain
more polyunsaturated fatty acids than do
stick margarines, and so they melt at
lower temperatures and are easier to
spread. Spreads come in sticks, tubs, lig-
uids, and pumps. Liquid spreads are
packaged in squeeze bottles or pump
dispensers in which the margarine spread
is really liquid, even in the refrigerator.
They work well when drizzled on hot
vegetab|es and other cooked dishes. Fat-
free sprays also can be used to coat
cooking pans.

Type of vegetable oil(s) used. The veg-
etable oil may be mostly corn oil, saf-
flower oil, canola oil, or another oil.
Check the ingredients label to compare
how much liquid oil and/or partially
hydrogenated oil are used. If the first
ingredient is liquid com oil, more liquid
oil is used, meaning that there will be

less saturated fat than there is in a

product with hydrogenated com oil as
the first ingredient.

Percentage of fat by weight and nutrient
profile. Margarine and spreads are avail-
able with amounts of fat that vary from O
percent to 80 percent by weight. Look
on the label for the percentage of fat by
weight. Also look for terms such as light,
diet, and fat-free. Light margarine contains
one-third fewer calories or half the fat of
the regu|ar product. Diet margarine, also
called reduced-calorie margarine, has at
least 25 percent fewer calories than the
regu|ar product. Fat-free margarine has
less than 0.5 gram of fat per serving. If
you are wondering how they make a mar-
garine fat-free, part of the answer is gela-
tin. Water, rice starch, and other fillers
are used to make it taste like fat. As men-
tioned in this chapter, information on the
trans fat content of products is on labels.
Many margarines without any trans fats
are available.

The American Heart Association rec-

ommends that consumers choose soft

margarines that have liquid vegetable oil as
the first ingredient and do not contain any
trans fats.

Not all margarines and spreads can be
used in the same way. Spreads with lots
of water can make bread or toast soggy
and may spatter and evaporate quickly in
hot pans, causing foods to stick. In baking,
low-Ffat spreads are not recommended
because product quality suffers.

In addition to butter and margarine,
blends and butter-flavored buds are avail-
able. Blends are part margarine and part
butter (about 15 to 40 percent). They are
made of vegetable oils, milk fat, and other
dairy ingredients added to make the prod-
uct taste like butter. Blends may have as
much fat as regular margarine or butter (in
other words, at least 80 percent fat), or
they may be reduced in fat. Butter-flavored
buds are made from carbohydrates and a
small amount of dehydrated butter. They
are virtua||y fat-free and cholesterol-free and
are designed to melt on hot, moist foods
such as a baked potato. When mixed with

water, t|'rey can make butter-flavored sauces.
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Total
1 Thsp. Fat
Butter 115
Shortening 198
Margarine, Stick, 80% fat 11.0
Margarine, Stick, 60% fat 83
Margarine, Tub, 80% fat 114
Margarine, Tub, 60% fat 8.6
Soybean oil 13.6

Saturated Trans

Fat Fat Fat
73 O 30
59 1449 57
21 28 59
15 19 39
18 11 51
14 0.01 19
20 O 32

Monounsaturated  Polyunsaturated

Fat Cholesterol
04 ]
14 7
32 O
99 0
40 0
48 O
79 0

Source: US. Department of Agricu|ture, /A\gricu|tura| Research Service, 9004. USDA Nutrient Database for Standard Reference, Release 17.
Nutrient Data Ldboratory Home Pdge, http://www.na|,usda,gov/Fnic/Foodcomp.

Two margarine-like spreads, Take Control
(made by Lipton) and Benecol (made by
McNeil Consumer Products), use ingredi-
ents that lower blood cholesterol levels.
Take Control uses a stanol-like ingredient
from soybeans. Benecol contains a plant

stanol ester that comes from pine trees.

Lipton recommends one to two serv-
ings (1 to 2 tablespoons) of Take Control
every day as part of a diet low in satu-
rated fat and cholesterol. Take Control is
low in saturated fat and free of trans fats,
and it contains 6 grams of fat and 1.1

grams of soybean extract per serving.

Benecol is recommended in three daily
servings (1% tablespoons total) of the
regular or light spread. Both products cost
considerably more than regular margarine.
These spreads are examples of functional
foods, a topic discussed in detail in

Chapter 6.
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Over the past two years, restaurants in some
jurisdictions have been told to stop serving
foods with significant amounts of artificial
trans fat. As of 2008, laws have passed in
locations such as Baltimore, New York City,
Philadelphia, Boston, and King County,
\X/ashington (which includes Seattle) phas-
ing out the use of trans fats in restaurant
foods. As of 2006, federal rules required
trans fat to be listed on food labels, a move
that has spurred many large manufacturers of
packaged foods, such as Frito Lay, to switch
to oils without trans fat. However, restau-
rants have traditionally not been required to
provide nutrition labeling information to cus-
tomers, a|though many vo|untari|y do so
using pamphlets, websites, and other tools.
On December 5, 2006, the New York
City Board of Health approved an amend-
ment to the Health Code to phase out arti-
ficial trans fat in all New York City restau-
rants and other food service establishments.
The phase out of artificial trans fat in restau-
rant foods was planned in two stages. First,
restaurants had until July 1, 2007, to make
sure that all oils, shortening, and margarine
used for frying or for spreads had less than
0.5 grams of trans fat per serving. Oils and
shortening used to deep-fry yeast dough

and cake batter were not included in the

first deadline. The second deadline was
July 1, 2008. By that date, all foods had to
have less than 0.5 grams of trans fat per
serving. Packaged foods served in the man-
ufacturer’s original packaging are exempt.
The New York City Department of

Health recommended that food service
managers do the following:

1. Change your oils. For cooking and
frying, check the ingredients on all oils.
IF “partially hydrogenated” is listed,
switch to a nonhydrogenated oil
instead. If there is no ingredients list,
ask your supp|ier or the manufacturer.
For baking, use nonhydrogenated oils
or shortenings with low or no trans fat.

2. Choose |'iea|thy spreads. Instead of
stick margarine or butter, use soft
tub spreads with low saturated fat
and no trans fat.

3. Order prepared foods without trans
fat. Check ingredients and ask your
supplier for baked products, prefried,
and premixed foods that are free of
partially hydrogenated vegetable oils.

At the Trans Fat Help Center set up
for New York City restaurants, food pro-

fessionals can learn all about trans fat-free

fats that can be used for frying and about
where to buy baked goods without trans
fats. Many fats are available for Frying, such
as high oleic canola and safflower oils.
They can also learn about shortenings and
margarines that are available with no trans
fats and can be used to prepare high-
quality baked goods such as cakes and pies.
Laws such as those in New York City
are controversial, with different organizations
taking varying positions. The Center for
Science in the Public Interest feels that the
Food and Drug Administration should be
involved in phasing out the use of partially
hydrogenated oils in the United States. As
they state, “With no leadership from the
Food and Drug Administration on this issue,
cities have had to take this important public
health issue into their own hands, and we
hope other cities will follow suit.” Some
foodservice chains have voluntarily taken on
this issue. Wendy's and McDonald's are
each phasing out their use of partially hydro-
genated oil. KFC stopped using it for deep-
frying in 2007. The National Restaurant
Association supports gradually phasing out
trans fat in restaurant foods; however, they
oppose inflexible bans with unrealistic
timetables, which are tough for foodservice
operators to implement successfully.
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PROTEINS
Maior structural parts of the
body's cells that are made
of nitrogen-containing
amino acids assembled in
chains; perform other func-
tions as well; particu|ar|y
tich in animal foods.

AMINO ACIDS
The building blocks

of protein.

ESSENTIAL AMINO
ACIDS
Amino acids that either
cannot be made in the
body or cannot be made in
the quantities needed by
the body; must be obtained
in foods.

Have you ever wondered why meat, poultry, and seafood are often considered entrées,
or main dishes, whereas vegetables and potatoes are considered side dishes? As recently as
50 years ago, the abundant protein found in meat, poultry, and seafood was considered the
mainstay of a nutritious diet. You could say that these foods took center stage or, more
accurately, center plate. As a child, I can remember going to visit my grandparents on
Sunday and eating a roast beef dinner during our visit. Yes, we had vegetables, too, but the
big deal at dinner was a roast that was carefully cooked, sliced, and served (with brown
gravy, of course).

Today, protein foods continue to be an important component of a nutritious diet; how-
ever, we are much more likely to see foods such as lentils and pasta occupying the center of
the plate. For adults who grew up when beef was king (and not nearly as expensive as it is
today) and full-fat bologna sandwiches filled many lunchboxes, making spaghetti without
meatballs takes a little getting used to, but more and more meatless meals are being served.

So just what is protein? Proteins are compounds found in all living cells in animals and
plants that play a variety of important roles. The protein found in animals and plants is such
an important substance that the term protein is derived from the Greek word meaning “first.”
Proteins reside in your skin, hair, nails, muscles, and blood, to name just a few places.
Whereas carbohydrates and lipids are used primarily for energy, proteins function in a very
broad sense to build and maintain your body. This chapter will help you to:

|c|entify and describe the bui|ding blocks of protein
List the functions of protein in the body
Explain how protein is digested, absorbed, and metabolized

Distinguish between comp|ete protein and incomp|ete protein and list examp|es of foods
that contain each

Explain the potential consequences of eating too much or too little protein

State the dietary recommendations for protein

Discuss the nutrition and uses of meat, poultry, and fish on the menu

Describe soy products, their health benefits, and how to use them on the menu

Discuss the advantages and disadvantages of irradiation

STRUCTURE OF PROTEIN

Like carbohydrates and fats, proteins contain carbon, hydrogen, and oxygen. Unlike car-
bohydrates and fats, proteins contain nitrogen and provide much of the body’s nitrogen.
Nitrogen is necessary for the body to function; life as we know it wouldn’t exist without
nitrogen.

Proteins are long chains of amino acids strung together the way different railroad cars
make up a train. Amino acids are the building blocks of proteins. There are 20 different ones,
each consisting of a backbone to which a side group is attached (Figure 5-1). The amino acid
backbone is the same for all amino acids, but the side group varies. It is the side group that
makes each amino acid unique.

Of the 20 amino acids in proteins (see Figure 5-2), 9 either cannot be made in the body
or cannot be made in the quantities needed. They therefore must be obtained in foods for
the body to function properly. This is why we call them essential amino acids. The remain-
ing 11 can be made in the body, and so they are called nonessential amino acids.

Under certain circumstances, one or more nonessential amino acids may not be able to be
made in sufficient quantities, and so they become essential amino acids. For example, tyrosine
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Essential Amino Acids

Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Threonine

Tryptophan
Valine

Side
Group

Nitro.gt-.:n- Car-'l-)on Acid
Containing G
Group Hydrogen roup
_ J

NV
The Backbone

The backbone remains the same for every amino acid, but each amino acid has its own
distinctive side group.

Nonessential Amino Acids

Alanine
Arginine
Asparagine
Aspartic acid
Cysteine
Glutamic acid
Glutamine
G|ycine
Proline

Serine

Tyrosine

is generally a nonessential amino acid but can become a conditionally essential amino acid.
In other words, under certain conditions a nonessential amino acid becomes an essential amino
acid.

When the amino-acid backbones join end to end, a protein forms (Figure 5-3). The
bonds that form between adjoining amino acids are called peptide bonds. Proteins often
contain from 35 to several hundred or more amino acids. Protein fragments with 10 or more

amino acids are called polypeptides.

Nitrogen- Carbon
Containing
Group

L J

Nitrogen- Carbon
Containing

+
Group Hydrogen

+
Hydrogen

Amino Acid: Valine Amino Acid: Tyrosine

FIGURE 5-1:
An amino acid.

NONESSENTIAL
AMINO ACIDS
Amino acids that can be
made in the body.

CONDITIONALLY
ESSENTIAL AMINO
ACIDS
Nonessential amino acids
that may;, under certain
circumstances, become

essential.

PEPTIDE BONDS
The bonds that form
between adjoining amino

acids.

POLYPEPTIDES
Protein fragments with 10 or

more amino acids.

FIGURE 5-3:
A part of a
protein.
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ENZYMES
Catalysts in the body that
help break down
substances, build up
substances, and change

one substance into another.

MINI-SUMMARY

1. Proteins are the major structural parts of the body’s cells and are made of nitrogen-containing
amino acids joined end to end by peptide bonds. Proteins often contain from 35 to several hun-
dred or more amino acids.

2. There are 20 different amino acids, each with a different side group.

3. Essential amino acids cannot be made in the body or cannot be made in the quantities needed.
Nonessential amino acids can be made in the body. Sometimes a nonessential amino acid becomes
essential, and it is then called a conditionally essential amino acid.

4. Protein fragments with 10 or more amino acids are called polypeptides.

FUNCTIONS OF PROTEIN

After reviewing all the jobs proteins perform, you will have a greater appreciation of this
nutrient. In brief, protein is part of most body structures; builds and maintains the body; is
a part of many enzymes, hormones, and antibodies; transports substances around the body;
maintains fluid and acid-base balance; can provide energy for the body; and helps in blood
clotting (Figure 5-4). Now let’s take a look at each function separately.

Proteins function as part of the body’s structure. For example, protein can be found in skin,
bones, hair, fingernails, muscles, blood vessels, the digestive tract, and blood (Figure 5-5).
Protein appears in every cell.

Proteins are used for building and maintaining body tissues. Worn-out cells are replaced
throughout the body at regular intervals. For instance, your skin today will not be the same
skin in a few months. A skin cell lives only about one month. Skin is constantly being bro-
ken down and rebuilt or remodeled, as are most body cells, including the protein within
those cells. The cells that line the gastrointestinal tract are replaced every three to five days.

The greatest amount of protein is needed when the body is building new tissues rapidly,
such as during pregnancy or infancy. A newborn boy requires 9.1 grams of protein each day
for the first 6 months, which increases to 13.5 for the next 6 months up to his first birchday.
By age 9 he needs about 34 grams of protein each day. Additional protein is also needed
when body protein is lost or destroyed, as in burns, surgery, or infections.

Proteins are found in many enzymes, some hormones, and all antibodies. Thousands of
enzymes have been identified. Almost all the reactions that occur in the body, such as food
digestion, involve enzymes. Enzymes are catalysts, meaning that they increase the rate of these
reactions, sometimes by more than a million times. They do this without being changed in
the overall process. Enzymes contain a special pocket called the active site. You can think of
the active site as a lock into which only the correct key will fit. Various substances fit into the

® Acts as a structural component of the body

® Builds and maintains the body

® Found in many enzymes and hormones and all antibodies
® Transports iron, fats, minerals, and oxygen

® Maintains fuid and acid-base balance

® Provides energy as last resort

® He|ps blood clot
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FIGURE 5-5:

Protein is in your hair,
skin, and fingernails.
Courtesy of Purestock.

pocket, undergo a chemical reaction, and then exit the enzyme in a new form, leaving the
enzyme to perform its function again and again (Figure 5-6). Enzymes help do the following:

1. Break down substances (such as foods during digestion)
2. Build up substances (such as bone)
3. Change one substance into another (such as g|ucose into g|ycogen)

Hormones are chemical messengers secreted into the bloodstream by various organs, such HORMONES
as the liver, to travel to a target organ and influence what it does. Hormones regulate certain Chemical messengers in
body activities so that a constant internal environment (called homeostasis) is maintained. the body.
For example, the hormone insulin is released from the pancreas when your blood sugar level
goes up after you eat lunch. Insulin stimulates the transport of sugar from the blood into HOMEOSTASIS
your cells, resulting in lower, more normal blood sugar levels. Amino acids are components A constant internal environ-
of insulin as well as other hormones. ment in the body.

FIGURE 5-6:
: \ HOW enzymes WOTI(.
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ANTIBODIES
Proteins in the blood that
bind with foreign bodies

or invaders.

ANTIGENS
Foreign invaders in

the body.

IMMUNE RESPONSE
The body’s response to a
foreign substance, such as a

virus, in the body.

ACID-BASE BALANCE
The process by which the
body buffers the acids and
bases normally produced in
the body 50 that the blood
is neither too acidic nor
too basic.

ACIDOSIS
A dangerous condition
in which the blood is

too acidic.

ALKALOSIS
A dangerous condition
in which the blood is

too basic.

FIBRIN
Protein fibers involved in
forming clots so that a cut

or wound will stop

bleeding.

Antibodies are blood proteins whose job is to bind with foreign bodies or invaders (the
scientific name is antigens) that do not belong in the body. The invaders could be viruses,
bacteria, or toxins. Each antibody fights a specific invader. For example, many different
viruses cause the common cold. An antibody that binds with a certain cold virus is of no use
to you if you have a different strain of the virus. However, exposure to a cold virus results in
increased amounts of the specific type of antibody that can attack it. Next time that partic-
ular cold virus comes around, your body remembers and makes the right antibodies. This
time the virus is destroyed faster, and your body’s response (called the immune response) is
sufficient to combat the disease.

Proteins also act as taxicabs in the body, transporting iron and other minerals, some vita-
mins, fats, and oxygen through the blood. For example, hemoglobin carries oxygen from the
lungs to the cells of your body.

Protein plays a role in body fluid balance (to be discussed in Chapter 7) and the acid-base
balance of the blood. Foods that you eat as well as the normal processes that go on in your
body produce acids and bases. In reasonable amounts, these acids and bases can be carried
away to the kidneys and lungs for excretion. It is crucial that your blood not build up high
levels of acids or bases. Your blood has to remain within a neutral range. Otherwise, danger-
ous conditions known as acidosis (above-normal acidity in the blood and body fluids) and
alkalosis (above-normal alkalinity) can occur and can even result in death. Luckily, some
proteins in your blood have the chemical ability to buffer, or neutralize, both acids and bases.
Proteins in your cells also can neutralize acids and bases.

In addition, amino acids can be burned to supply energy (4 kcalories per gram) if it is
absolutely needed. Of course, burning amino acids for energy takes them away from their
vital functions. Some amino acids can also be converted to glucose when necessary to main-
tain normal blood glucose levels.

Finally, protein is involved in clotting the blood when you cut yourself and blood vessels
are injured. Protein fibers known as fibrin help form a clot so that bleeding stops.

MINI-SUMMARY

1. Proteins function as part of the body’s structure, as in your skin, bones, hair, muscles, blood,
blood vessels, and digestive tract.

2. Proteins are used for building and maintaining body tissues. Worn-out cells are replaced at reg-
ular intervals.

3. The greatest amount of protein is needed when the body s bui|o|ing new tissues rapidly, such
as during pregnancy or infancy.

4, Many enzymes dare made of protein. Enzymes are catd|ysts that he|p break down substances
(such as foods during digestion), build up substances (such as bone), or chdnge one substance
into another (such as g|ucose into g\ycogen).

5. Some hormones are made of proteins. Hormones are chemical messengers secreted into the
bloodstream by various organs to travel to a target organ and influence what it does.

6. Antibodies are blood proteins whose job is to bind with foreign bodies or invaders, such as
bacteria, that do not belong in the body. Your body's response to an antigen is called the
immune response.

7. Proteins also act as taxicabs in the body, transporting iron and other minerals, some vitamins, fats,
and oxysgen through the blood.

8. Protein plays a role in body fluid balance and the acid-base balance of the blood.

9. Amino acids can be bumed to supply energy if that is absolutely necessary.

10. Protein fibers known as fibrin help form a dot so that bleeding stops.
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Nutrition Science Focus: Proteins

Each of the over 50,000 different proteins in the body contains its own unique number and sequence of amino acids.
In other words, each protein differs in terms of what amino acids it contains, how many it contains, and the order in
which the amino acids appear.
The number and sequence of the amino acids in a protein chain is called the primary structure. The number of possible
arrangements is as amazing as the fact that all the words in the Eng|ish |anguage are made of different sequences of 26 letters.
Also, some proteins are made of more than one chain of amino acids. For example, hemoglobin, the protein in red
blood cells that carries oxygen, contains four chains of linked amino acids.

Alter a protein chain has been made
in the body, it does not remain a straight
chain. In the instant after a new protein is
created, certain parts of the protein either
attract or repe| each other. This causes
the protein to bend in a variety of ways;
this is called the protein’s secondary
structure. Figure 5-7 shows a common

Secondary structure of many proteins Tertiary structure secondary structure in which the protein
FIGURE 5-7: o
Secondary and tertiary structures of proteins. Sugar
looks like the coil of a telephone cord. Each protein’s unique e EQSEEQﬁf
amino acid sequence determines that protein’s unique shape.

One more step must take p|ace before the protein can do e Base pair
any work in the body. Due to interactions between the side
groups of amino acids in the chain, the protein folds and twists A
around (Figure 5-7). This process results in the protein’s Adenis e
tertiary structure. You can think of the tertiary structure as a I .
phone cord that has been folded back on itself and twists El;ifgenous
around—in other words, a tang|eo| phone cord! .

In case you are wondering whether a protein’s tertiary ~ 1hymine —————T A
structure has any real importance, it does. A protein’s tertiary ‘ s
structure—how it folds and twists—makes the protein able to
perform its functions in the body. (Proteins with two or more Guanine Cuala
chains of amino acids fold and loop even more, which results "
in quaternary structure.) A I

The instructions to make proteins in your body reside in the
core, or nucleus, of each of your body’s cells. In the nucleus are Cytosine =
molecules called deoxyribonucleic acid, or DNA, which contain . .
vital genetic information. DNA exists as two long, paired strands ‘ . — -
that are spiraled into the famous double helix (Figure 5-8). Each . ‘

strand is made up of millions of chemical building blocks called

bases. There are only four different bases in DNA, but they can ~ FIGURE 5-8:
Double-helix DNA.

be arranged and rearranged in countless ways. The order in
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which the bases occur determines the messages to be conveyed, such as
how proteins are made. Every human cell (with the exception of mature
red blood cells, which have no nuclei) contains the same DNA. (K

Each DNA molecule in the nucleus is housed in a chromosome. N — =$
You have 23 pairs of chromosomes in each of your cells (Figure 5-9).
Segments of each DNA molecule are called genes. A gene carries a Cell Chromosome SNA
particular set of instructions that allows a cell to produce a specific  FIGURE 5-9:

product—typica”y a protein such as an enzyme. You have about
25,000 genes in each cell.

Although each cell contains the instructions to make all possible human proteins, cells use genes selectively. Some
genes make proteins needed for basic cell functions, and these genes stay active all the time. More typically, though,
a cell activates just the genes it needs at the moment and active|y suppresses the rest. The unique selection of genes
used by a cell gives that cell its character—making a brain cell, say, different from a bone cell.

A sound body depends on the continuous interp|ay of thousands of proteins, acting together in just the right
amounts and in just the right places. Many diseases have their roots in our genes. Common disorders such as heart dis-
ease and most cancers arise from a comp|ex interaction between genes and factors in the environment.

Chromosomes in the ce|| nuc|eus.

PRIMARY STRUCTURE
The number and sequence
of the amino acids in the
protein chain.

SECONDARY
STRUCTURE
The bending of the protein
chain.

TERTIARY STRUCTURE
The folding and twisting of
the protein chain that makes
the protein able to perform

its functions in the body.

PEPSIN
The principal digestive

enzyme of the stomach.

PROTEASES

Enzymes that break down
protein.

DIGESTION, ABSORPTION,
AND METABOLISM

Proteins cannot be absorbed across the intestinal membranes until they are broken down
into their amino acid units. Protein digestion starts in the stomach, where stomach acid
uncoils the proteins (denaturation) enough to allow enzymes to enter them to do their
work. The acid in the stomach, called hydrochloric acid, also converts a substance called
pepsinogen to the stomach enzyme pepsin. Pepsin splits peptide bonds, making proteins
shorter in length.

The next stop is the small intestine, where protein digestion is completed. Proteases
(enzymes that break down protein) split up the proteins into short peptide chains and amino
acids. The brush border of the small intestine produces several peptidases, enzymes that fur-
ther break down the short peptide chains into amino acids or peptides that contain only two
amino acids (dipeptides) or three amino acids (#ripeptides). These smaller units are now
ready to be absorbed by the microvilli in the walls of the small intestine.

When tripeptides and dipeptides enter the intestinal cells, they are split into amino acids.
Because amino acids are water-soluble, they travel easily in the blood to the liver and then
to the cells that require them.

An amino acid pool in the body provides the cells with a supply of amino acids for mak-
ing protein. The term amino acid pool refers to the overall amount of amino acids distributed
in the blood, the organs (such as the liver), and the body’s cells. Amino acids from foods, as
well as amino acids from body proteins that have been dismantled, stock these pools. In this
manner, the body recycles its own proteins. If the body is making a protein and can't find an
essential amino acid for it, the protein can’t be completed, and the partially completed pro-
tein is disassembled or taken apart. This is important to consider for the next section on protein
in food.
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MINI-SUMMARY

1. Protein digestion takes place in the stomach and small intestine.

2. The hydrochloric acid in the stomach converts pepsinogen to the enzyme pepsin, which splits
peptide bonds in proteins.

3. Next, in the small intestine, proteases split up proteins into short peptide chains and amino acids.

4. The brush border of the small intestine produces several peptidases, enzymes that break down
short peptide chains into amino acids, dipeptides, and tripeptides.

5. When tipeptides and dipeptides enter the intestinal cells, they are split into amino acids.
Because amino acids are water-soluble, they travel easily in the blood to the liver and then to
the cells that need them.

6. An amino acid pool in the body provides the cells with a supply of amino acids for making
protein. If the body is making a protein and can't find an essential amino acid for it, the protein

can't be completed, and the partially completed protein is taken apart.

PROTEIN IN FOOD

Protein is found in animal and plant foods (Figure 5-10). Animal foods, such as beef,
chicken, fish, and dairy products, have the most protein. Among the plant foods, grains,
legumes, and nuts usually contribute more protein than do vegetables and fruits. Protein-
rich animal foods are usually higher in fat and saturated fat, and always higher in cholesterol,
than plant foods (plant foods have no cholesterol). Protein-rich foods also tend to be the
most expensive foods on the menu. One ounce of meat, poultry, or fish is equal to any of
the following:

® 1ess

b ]/4 cup cooked dry beans or tofu
° tab|espoon peanut butter

o 1/9 ounce nuts or seeds

To understand the concept of protein quality, you need to recall that 9 of the 20 amino
acids either can’t be made in the body or can’t be made in sufficient quantities.

Food proteins that provide all the essential amino acids in the proportions needed by the
body are called high-quality proteins, or complete proteins. Examples of complete proteins
include the animal proteins, such as meats, poultry, fish, eggs, milk, and other dairy products.

Lower-quality proteins, or incomplete proteins, are low in one or more essential amino
acids. Plant proteins, including dried beans and peas, grains, vegetables, nuts, and seeds, are
incomplete. The essential amino acid in lowest concentration in a protein is referred to as a
limiting amino acid because it limits the protein’s usefulness unless another food in the diet
contains it.

Although plant proteins are incomplete, it does not mean they are low-quality. When
certain plant foods, such as peanut butter and whole-wheat bread, are eaten over the course
of a day, the limiting amino acid in each of these proteins is supplied by the other food. Such
combinations are called complementary proteins. This is the case when grains, such as
whole-wheat bread, are consumed with legumes, such as peanut butter, or when rice is eaten
with beans (Figure 5-11). Beans supply plenty of the amino acids lysine and isoleucine,
which are both lacking in grains such as rice. Grains have plenty of methionine and trypto-
phan, which are lacking in beans and other legumes. Additional examples of legumes and

PEPTIDASES
Enzymes that break down
short peptide chains into

amino acids or peptides with

two or three amino acids.

DIPEPTIDES

A peptide with two amino
acids.

TRIPEPTIDES

A peptide with three amino
acids.

AMINO ACID POOL
The overall amount of
amino acids distributed in
the blood, organs, and
body cells.

COMPLETE PROTEINS
Food proteins that provide
all the essential amino acids

in the proportions needed

by the body‘

INCOMPLETE
PROTEINS
Food proteins that contain at

least one limiting amino acid.

LIMITING AMINO
ACID
An essential amino acid in
lowest concentration in a
protein that limits the pro-
tein’s usefulness unless
another food in the diet

contains it.

COMPLEMENTARY
PROTEINS
The ability of two protein
foods to make up for the
lack of certain amino acids
in each other when eaten
over the course of a day.
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Food Protein Fat Saturated Fat Cholesterol Fiber
ANIMAL FOODS BEEF

Ground beef, broiled, 91g 16 g 6g 74 mg Og
79 percent lean, 3 oz.

Burger King cheeseburger 19 17 38 50 o)
Bologna, 2 oz. 7 16 6 31 0
Sirloin steak, broiled, 3 oz. 94 13 5 77 O
Rib roast, 3 oz. 923 13 5 62 O
POULTRY

Roasted chicken breast, % breast, 97 3 1 73 O
with skin

Turkey, roasted, light meat, 3 oz, 95 3 1 59 O
or ground tur|<ey, breast meat on|y,

3oz

FISH

Flounder, baked or broiled, 3 oz. 91 1 03 58 0
Salmon, baked or broiled, 3 oz. 93 9 9 74 O
Tuna fish, canned, water-pack, 3 oz. 99 1 02 26 O
DAIRY

Milk, reduced-fat, 2 percent, T cup 3 5 3 18 0
American cheese, 1 oz. 6 7 4 18 0
lce cream, vanilla, % cup 9 7 5 99 O
PLANT FOODS

Whole-wheat bread, 1 slice 3 1 03 O 9
Cheerios, T cup 3 9 04 0 3
Whole-wheat spaghetti, cooked, T cup 7 1 01 0 6
Brown rice, cooked, 1 cup 5 % 04 O 4
Red kidney beans, 1 cup 15 1 01 0 13
Lentils, T cup 18 1 01 0 16
Peanut butter, 2 Tbsp. 8 16 34 O 9
Banana, 1 raw 1 1 02 0 3
Chopped broccoli, cooked, 1 cup 6 Trace Trace O 45

Source: US. Department of Agiculture, Agricultural Research Service, 2004. USDA Nutrient Database for Standard Reference, Release 17. Nutrient

Data Laboratory Home Page, www.nalusda.gov/fnic/foodcomp.

grains include beans and corn or wheat tortillas, lentils and rice, pea soup and bread, and
beans and pasta. Nuts/seeds and grains (such as whole-grain bread spread with almond but-
ter) also make a complete protein; so do nuts/seeds and legumes (such as sesame paste with
hummus, which contains chickpeas).

Some plant proteins, such as quinoa and protein made from soybeans (isolated soy
protein), are complete proteins. In adequate amounts and combinations, plant foods can
supply the essential nutrients needed for growth and development and overall health. Many
cultures around the world use plant proteins extensively.

170  Chapter 5 Protein



Researchers have developed various ways to score the quality of food proteins. They may
look at the amino acids found in the protein and how well the proteins support growth or
maintenance of body tissue. Animal proteins tend to score higher than vegetable proteins,
and animal protein is also more digestible. Protein scores have little use in countries where
protein consumption is adequate but are useful to scientists working in countries where pro-
tein intakes are low.

MINI-SUMMARY

1. Animal proteins are examp\es of comp|ete proteins, and most p\ant proteins are examp|es of
incomplete proteins.

2. By eating comp\ementdr\/ p|dnt proteins, such as |egumes with grains, you can overcome the
problem presented by limiting amino acids and eat a nutritionally adequate diet.

3. In the right amounts and combinations, plant proteins can support growth and maintenance.

HEALTH EFFECTS OF PROTEIN

In the United States, getting enough protein is rarely a problem. Most Americans eat more
than the Recommended Dietary Allowance. Getting enough protein in the diet is more of a
problem outside the United States. Before we discuss the problems associated with eating too
litele protein, lets take a look at eating too much.

Eating too much protein has no benefits. It will not result in bigger muscles, stronger
bones, or increased immunity. In fact, eating more protein than you need may add kcalories
beyond what you require. Extra protein is not stored as protein but is stored as fat if too
many kcalories are taken in. High-protein foods also are often rich in fat and therefore high
in kealories.

Diets high in protein can also be a concern if you are eating a lot of high-fat animal pro-
teins such as hamburgers and cheese and few vegetable proteins. Eating too many high-fac
animal foods, which contain much saturated fat, raises your blood cholesterol levels. Higher
blood cholesterol levels increase your risk of heart disease. Too many high-fat foods also
increase the chances of eating too many kcalories and gaining weight. Comparison of the fat
and fiber content of animal and vegetable proteins (Figure 5-10) shows that plant sources of

FIGURE 5-11:

Comp|ementary protein:

legumes and grains.
Courtesy of PhotoDisc,
Inc.
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PROTEIN-ENERGY
MALNUTRITION
(PEM)

A broad spectrum of
malnutrition from mild to
serious cases; also called

protein-kcalorie malnutrition.

KWASHIORKOR
A type of PEM associated
with children who are get-
ting inadequate amounts of
protein and only marginal

amounts of kcalories.

MARASMUS
A type of PEM character-
ized by severe insufficiency
of kealories and protein that
accounts for the child’s
gross underweight and
wasting away of muscles.

protein contain less fat and more fiber (except for nuts, but they contain healthy monounsat-
urated fats). Plant foods also contain no cholesterol and are rich in vitamins and minerals. As
a matter of fact, soy protein (about 25 grams a day) included in a diet low in saturated fat and
cholesterol appears to reduce the risk of heart disease by lowering blood cholesterol levels.

High intakes of animal proteins are also associated with certain cancers, such as cancer of
the colon. The American Cancer Society advises you to limit consumption of red meats,
especially ones that are high in fat and processed.

Studies show that high protein intakes lead to increased calcium losses. This does not nec-
essarily mean that everyone who takes in too much protein is calcium-deficient, since the
body will make up for this loss by absorbing more calcium in the intestine. However, if an
individual has a high protein intake and a low calcium intake, the increased calcium absorp-
tion won't compensate for its loss. Studies also show that high protein increases the workload
of the kidneys and can worsen kidney problems in patients with renal (kidney) disease.

High-protein diets have been popular for many years as a way to lose weight. They are
discussed in detail in Chapter 12.

In contrast, eating too little protein can cause problems too, such as slowing down the pro-
tein rebuilding and repairing process and weakening the immune system. Developing countries
have the most problems with protein-energy malnutrition (PEM), also called protein-kcalorie
malnutrition. PEM refers to a broad spectrum of malnutrition, from mild to serious cases.
PEM can occur in infants, children, adolescents, and adults, although it most often affects chil-
dren between the ages of 6 months and 5 years. The condition may result from lack of food or
from infections that cause loss of appetite while increasing the body’s nutrient requirements.
PEM can develop slowly or rapidly. Chronic PEM has many effects, including growth retarda-
tion, lowered resistance to infection, and increased mortality rates in young children.

In severe cases of PEM, physicians often see the clinical syndromes called kwashiorkor
and marasmus. Kwashiorkor is usually seen in children who are getting totally inadequate
amounts of protein and only marginal amounts of kcalories. This condition is characterized
by retarded growth and development, and the child has a protruding abdomen due to edema
(swelling), a skin rash, a loss of normal hair color, irritability, and sadness. Kwashiorkor often
happens when a child is weaned early from its mother’s milk due to the arrival of a new baby
or it occurs as a result of infections such as measles or gastroenteritis.

Marasmus is characterized by severe insufficiency of kealories and protein, which accounts
for the child’s gross underweight, lack of fat stores, and wasting away of muscles. There is no
edema. While marasmus usually is associated with severe food shortage and prolonged semi-
starvation, it can also result from chronic or recurring infections with marginal food intake.

MINISUMMARY

1. Eating too much protein has no benefits. It will not result in bigger muscles, stronger bones, or
increased immunity.

2. Diets high in protein can also be a concem if you are eating a lot of high-fat animal proteins such
as hamburgers and cheese and few vegetable proteins. Eating too many high-fat animal foods,
which contain much saturated iat, raises your blood cholesterol levels. Higher blood cholesterol
levels increase your risk of heart disease. Eating too many high-fat foods also increases the chances
of eating too many kcalories and gaining weight.

3. High intakes of animal proteins are also associated with certain cancers, such as cancer of the colon.

4. High protein intakes lead to increased calcium losses.

5. Eating too little protein is a problem in many developing countries, which sometimes have high
rates of protein-energy malnutrition (PEM), also called protein-kealorie malnutrition.

6. In severe cases of PEM, physicians often see the dinical syndromes called kwashiorkor and maras-

mus. Kwashiorkor is usua”y seen in children who are getting inddequate amounts of protein and
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only marginal amounts of kealories. Kwashiorkor is characterized by retarded growth and devel-
opment and a protruding abdomen due to edema. Marasmus is characterized by severe insuffi-
ciency of kealories and protein, which accounts for the child’s gross underweight, lack of fat

stores, and wasting away of muscles.

DIETARY RECOMMENDATIONS
FOR PROTEIN

The 2002 RDA for protein for both men and women is 0.8 gram per kilogram of body
weight. For healthy adults, the RDA works out to be 0.36 gram of protein per pound of
body weight. For example, if you weigh 140 pounds, you need 50 grams of protein each day.

140 pounds X 0.36 gram/pound = 50 grams of protein

This amount allows for adequate protein to make up for daily losses in urine, feces, hair,
and so on. In other words, taking in enough protein each day to balance losses results in a
state of protein balance called nitrogen balance. The RDA for protein is generous and is
based on the recommendation that proteins come from both animal and plant foods.

The amount of protein needed daily is proportionally higher during periods of growth
such as infancy, childhood, and pregnancy. Accordingly, the RDA for protein is higher than
0.8 gram/kilogram of body weight during these times.

0—6 months old
7-12 months old
1-3 years old

9.1 grams per day (this is an Al, not an RDA)
1.5 grams protein/kilogram body weight

1.1 grams protein/kilogram body weight

4-8 years old 0.95 gram protein/kilogram body weight
9-13 years old

14—18 years old
Pregnancy and lactation

(all age groups)

0.95 gram protein/kilogram body weight

0.85 gram protein/kilogram body weight

1.1 grams protein/kilogram body weight OR 25 grams
additional protein/day

(Pregnant and lactating women need to get 1.1 grams of protein per kilogram body weight or
can eat 25 grams protein above their normal RDA before they were pregnant or lactating.)
During periods of growth when a person needs to eat more protein than is lost, the body
is said to be in a state of positive nitrogen balance. Negative nitrogen balance occurs dur-
ing starvation and some illnesses, when the body excretes more protein than is taken in.
The 2002 Dietary Reference Intake report established Acceptable Macronutrient
Distribution Ranges (AMDR) for protein. Adults should get from 10 to 35 percent of total
kealories from protein. The AMDR for children from 1 to 3 years old is 5 to 20 percent of kealo-
ries, and for children 4 to 18 years old it is 10 to 30 percent. Tolerable upper intake levels for
protein and individual amino acids could not be set due to inadequate or conflicting data.

MINI-SUMMARY

1. The RDA for protein for both men and women is 0.8 gram per kilogram of body weight.

2. The amount of protein needed daily is proportionally higher during periods of growth because
the body is in a state of positive nitrogen balance.

3. Negdtive nitrogen balance occurs during starvation and i||nesses, when the body excretes more
protein than is taken in.

4. The AMDR for protein for adults is 10 to 35 percent of total kealories.

NITROGEN BALANCE
The difference between
total nitrogen intake and

total nitrogen loss; a hea|thy

person has the same nitro-
gen intake as loss, resulting

in a zero nitrogen balance.

POSITIVE NITROGEN
BALANCE
A condition in which the
body excretes less protein
than is taken in; this can
occur during growth and
pregnancy.

NEGATIVE NITROGEN
BALANCE
A condition in which the
body excretes more protein
than is taken in; this can
occur during starvation and
certain illnesses.
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INGREDIENT
FOCUS:
MEAT,
POULTRY,
AND FISH

NUTRITION

Figure 5-10 compares the fat and cholesterol content of a variety of meat, poultry, and fish.
To choose nutritious cuts of meat, poultry, or fish, use these guidelines:

® Most fish is lower in fat, saturated fat, and cholesterol than are meat and pou|try.

¢ Chicken breast and turkey breast (meaning white meat) without skin are low in fat—there
is only about 3 grams of fat in 3 ounces of chicken or 3 ounces of turkey. By comparison,
white meat with skin and dark meat (such as thighs and drumsticks) are much higher in fat.
Also, chicken wings may be considered white meat, but they are fattier than the drumstick.

® When buying ground turkey or chicken, make sure it is made from only skinless breast
meat to get the least amount of fat. If the product includes skin and dark meat, it will be
much higher in fat.

® Trimmed veal is leaner than skinless chicken.

* When choosing beef, you will get the least fat from eye of round, followed by top round
and bottom round.

Meat is a good source of many important nutrients, including protein, iron, copper, zinc,
and some of the B vitamins, such as Bs and B;,. Meat is also a significant source of fat, sat-
urated fat, and cholesterol.

In comparison to red meats, skinless white-meat chicken and turkey are comparable in
cholesterol but lower in total fat and saturated fat. The skin of chicken and turkey contains
much of the bird’s fat. The skin should be left on during cooking to keep in moisture but
can be removed before serving. Chicken and turkey are rich in protein, niacin, and vicamin
Bs. They are also good sources of vitamin B,,, riboflavin, iron, zinc, and magnesium. Duck
and goose are quite fatty in comparison, because they contain all dark meat.

Fish and shellfish are excellent sources of protein and are relatively low in kcalories. Most
are also low to moderate in cholesterol and are a good source of certain vitamins, such as vita-
mins E and K, and minerals, such as iodine and potassium. Certain fish (Figures 5-12 and
5-13) are fattier than others, such as mackerel and herring, but fatty fish are an important
source of omega-3 fatty acids.

Low-Fat Fish Medium-Fat Fish High-Fat Fish
(Fat Content Less (Fat Content (Fat Content
Than 2.5 Percent) 2.5-5 Percent) Over 5 Percent)
Cod Bluefish Albacore tuna
Croaker Swordfish Bluefin tuna
Flounder Yellowfin tuna Herring
Grouper Mackerel
Haddock Sablefish
Padific halibut Salmon

Pollock Sardines

Red snapper Shad

Rockfish Trout

Sea bass Whitefish
Shark

Sole

Whiting
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Seafood

Nutrition Facts

Q
Cooked (by moist or dry heat with no added Qé' b‘&
ingredients), edible weight portion. & < N 66\
Percent Daily Values (%DV) are o 9‘\‘ < Qb Q}° .0& & > (9]
based on a 2,000 calorie diet. & R \Qo {5\‘ 0'}' .Q& g"\ \C:o é\(‘ 6’\\0 é\“ ‘0&
A0 \O & O S & B @ & & B A
db cb <9 g'b CQ 90 QO <9 Q( » K\ cb <8
Seafood serving Size (84 o/3 0z) mg  Img Mg g | %DV | %DV | %DV | %DV
%DV|  %DV| %DV| %DV| %DV| %DV
1 0 95 330 (300 0
Blue Crab 100 | 10 2 0 32 14 9 0 209 | 0% | 4% | 10% | 4%
- 6 |2 |50 J40 2300 | e | nor | o
Catfish 130 60 9 10 17 2 7 0 179 | 0% 0% 0% 0%
Clams, sbout 12 small 10 | 15 | B P (| O g | e | 10% | 0% | 8% | 30%
1 0 50 65 460 0
Cod 90 5 2 0 17 3 13 0 209 0% 2% 2% 2%
15 [0 (55 (100 (39 |o0 ) .
Flounder/Sole 100 15 2 0 18 4 1 0 199 | 0% 0% 2% 0%
1 0 70 85 340 0
Haddock 100 10 2 0 3 4 10 0 219 | 2% 0% 2% 6%
- 2 |0 |40 |60 [500 [0 v | e | o
Halibut 120 15 3 0 3 3 14 0 239 | 4% 0% 2% 6%
05| 0 (60 {320 (300 1 v | oor | cor |
Lobster 80 0 1 0 20 13 9 0 179 | 2% 0% 6% 2%
2 0.5 45 95 290 0
Ocean Perch 110 | 20 3 3 15 4 8 0 21g | 0% | 2% | 10% | 4%
1 [0 20 {70 {3400 v | aor | a0 | 2
Orange Roughy 80 5 2 0 7 3 10 0 169 | 2% | 0% | 4% | 2%
Oysters, sbout 12 mecium 100 |35 | 4|80 P00 (20 6 0g | 0w | 6% | 6% | 45%
1 0 80 110|370 0
Pollock 90 10 2 0 27 5 1 0 209 | 2% 0% 0% 2%
- 6 |2 |55 |35 [370 [0 v |
Rainbow Trout 140 | 50 9 10 18 1 1 0 209 | 4% | 4% | 8% | 2%
: 2 |0 _[40 (70 [a40 o | ooor | 90r | 2
Rockfish 110 15 3 0 13 3 13 0 21g | 4% 0% 2% 2%
Salmon, Atlantic/Coho/Sockeye/Chinook | 200 90 1015 2 10 70 23 55 2 43012 0 0 24g 4% 4% 2% 2%
Salmon, chum/pink 10 | a0 || Vg 70 B O g | 2% | 0% | 2% | 4%
Scallops, sbout 6 large or 14 small | 140 | 10 | 1 ) 0 o 65 ” 3‘°13 43°12 5 2| 279 | 26 | 0% | 4% | 1a%
Shrimp 100 | 10 |1t O 700 24012200 O ot a1g | 4% | 4% | 6% | 10%
i 6 |15 |40 [100 [310 [0 . .
Swordfish 120 50 9 3 13 4 9 0 169 | 2% 2% 0% 6%
. 2.5 1 75 30 360 0
Tilapia 110 20 4 5 25 1 10 0 229 | 0% 2% 0% 2%
Tuna 130 | 15 |15 0 |50, (40 1480 1 0 | o60 | 206 | 206 | 2% | 4%

\

Seafood provides negligible amounts of
trans fat, dietary fiber, and sugars.

FIGURE 5-13:
Seafood nutrition chart.

Source: U.S. Department of Agricu|ture.

U.S. Food and Drug Administration

(January 1, 2008)
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DENATURATION
A process in which a pro-
tein uncoils and loses its
shape, causing it to lose its
ability to function; it can be
caused by high tempera-
tures, whipping, and other

circumstances.

CHEF’S TIPS

Under certain circumstances, a protein uncoils and loses its shape, causing it to lose its abil-
ity to function. This process is called denaturation. In most cases, the damage cannot be
reversed. Denaturation can occur both to proteins in food and to proteins in our bodies.

Denaturation can be caused by high temperatures (as in cooking), acids, bases, whipping,
and a high salt concentration. For example, when you fry an egg, the proteins in the egg
white become denatured and turn from clear to white. When you cook eggs or meat, the
protein chains become tangled up with each other, which is why they become firmer in tex-
ture. Gluten, the protein in flour, denatures during baking to give bread and other baked
goods their structure. When fresh vegetables are blanched quickly in boiling water, the heat
kills the enzymes that make them spoil. Denaturation of protein can also occur in the body
when the blood becomes too acidic or too basic—this is very unhealthy.

Another reaction you see during cooking that involves protein is the Maillard reaction. In
the Maillard reaction, sugars and starches combine with proteins to form brown pigments.
This is how baked goods get their golden brown color and aromatic odor and how meats
brown. When you sear meat, the denatured proteins on the surface of the meat combine with
the sugars present, creating a brown color and meaty flavor. The Maillard reaction occurs most
readily above 300°E. When meat is cooked, the outside reaches a higher temperature than the
inside, triggering the Maillard reaction and creating the strongest flavors on the surface.

® The first step is to select a lean cut, such as one of these:
® Beef: eye of round, inside (top) round, outside (bottom) round, sirloin tip, flank steak, top sirloin
butt (Figure 5-14)

Veal: any trimmed cut except commercially ground and veal patties

Pork: pork tenderloin, por|< chop (sir|oin), por|< chop (top |oin), por|< chop (|oin)

Lamb: shank, sirloin, rack of lamb (chop)

Poultry: breast (skin removed after cooking)
Fish: all fish and shellfish

Use flavorful rubs, when appropriate, to develop new and creative flavor options. Rubs combine

dry ground spices such as chili powders, cumin, and coriander and finely cut herbs
such as oregano, basil, and thyme. Rubs may be o|ry or wet. Wet rubs, also called
pastes, use |iquid ingredients such as mustards, juices, and vinegars. Pastes produce
a crust on the food. Wet or dry seasoning rubs work particularly well with beef and
pork because of their density and texture. Rubs can range from a 13 Cajun Spice
Rub to a Jamaican Jerk Rub. To make a rub, various seasonings are mixed together
and spread or patted even|y on the meat a short time before cool(ing for delicate
items or 24 hours plus in advance for heartier meat cuts (see Figure 5-15 for the
ingredients in 13 Cajun Spice Rub). The larger the piece of meat or poultry is, the
longer the rub can stay on. The rub flavors the exterior of the meat as it cooks.

® Marinades bring out flavors natura“y so that you don’t need to drown

FIGURE 5-14: the food in fat, cream, or sauces. Marinades allow a food to stand on
Lean cuts of meat. Top row: flank steak, ground its own with a light dressing, chutney, sauce, or relish (discussed more in
hamburger (95% lean meat, 5% fat), eye round Chapter 8). To give marinated foods flavor, try minced fruits and vegeta-
roast; bottom row: top round steak, sirloin tip bles, low-sodium soy sauce, mustard, fresh herbs, and spices. For exam-

steak, loin por|< chop.
Photo by Frank Pronesti.

ple, fruit-juice marinades can be flavored with Asian seasonings such as

ginger and lemongrass. As another example, marinate top sirloin butt or
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Ingredients

4 cups paprika 4 Thsp. thyme

9 cups chili powder 4 Thsp. oregano

4 Tbsp. cayenne pepper 4 Thbsp. marjoram

4 Thsp. black and white pepper 4 Thsp. basil

4 Tosp. garlic powder 4 Thsp. gumbo filé

4 Tbsp. onion powder 4 Tbsp. fennel powder

9 cups cumin

sirloin tip with tomato juice, herbs, and spices. Cut into strips and use in fajitas or stir-fries. Cut into
cubes and grill them as kabobs.

® You can marinate fish without any citrus, which ruins the texture of the fish if it is marinated for very
long. By eliminating citrus, you can marinate the fish longer, for two hours or even overnight. Try a
marinade that includes fish stock, chives, tarragon, thyme, black pepper, and a touch of olive oil. The
fish will absorb some liquid, which will keep it moister during cooking.

® Choose a cooking method that will produce a flavorful, moist product and that adds little or no fat to
the food. Possibilities include roasting, grilling, broiling, sautéing, poaching, and braising (discussed in
detail in Chapter 8).

® Smoking can be used to complement the taste of meat, poultry, or fish. Hardwoods or fruitwoods,
such as the Fo||owing, are best for producing tasty foods:
® Fruit (app|e, cherry, peach). These woods are too strong for |ight fish but work well with fatty fishes,

pork, chicken, and turkey.
® Hickory and maple. These are great for beef or pork.
® Mesquite. Mesquite produces an aromatic smoke that works well with beef and por|<.

® Organic chicken is very much worth the extra money for its superb sweet taste. When you butcher
the whole chicken, there is also less fat under the skin.

e Fish is a very versatile and nutritious food. Anything, such as rice or beans or pasta, goes with fish.
Serve fish on top of a vegetab|e ragout or with a mixture of |egumes, beans, diced vegetab|es, and
fresh herbs.

i Cedar-p|an|<ec| fish is another way to add flavor. Soak an untreated cedar p|an|< and then put mari-
nated fish on it and bake in the oven. The cedar plank will impart a unique flavor.

® Fish must be cooked very carefu”y. Fish is done when it just separates into flakes and turns opaque.

Once cooking is completed, serve immediately for the best flavor and texture.
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Proteins contain nitrogen.

a. True

b. False
Essential amino acids cannot be made in the body.

a. True

b. False
Every protein has a unique primary structure.

a. True
b. False

In denaturation, the protein's shape is distorted, but the protein can still function.

a. True

b. False

During digestion, proteins are broken down into their tripeptides, dipepetides, and
amino acid units, which then are absorbed.

a. True
b. False

Americans tend to eat just enough protein.

a. True

b. False
The stomach enzyme pepsinogen aids in the digestion of protein.

a. True

b. False
You should try to balance your intake of protein from animal and plant sources.

a. True
b. False

Kwashiorkor is associated with children with insufficient protein intake and marginal
amounts of kcalories.

a. True

b. False
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10. Most p|ant foods are examp|es of incomp|ete proteins.

a. True

b. False

ACTIVITIES AND APPLICATIONS

1. Self-Assessment

Wirite the number of times per week that you eat the foods listed below in the space pro-

vided. Then think about the following questions:

® |s your protein coming mostly from animal or plant sources, or is it somewhat evenly bal-

dﬂCZd betvveen the tWO?

® Are the meats, pou\try, and fish usua”y the entrées, and are the pasta, rice, vegetdb|es, and

dried beans or peas served as side dishes in smaller quantities?

® Do you get the recommended 3 cups of beans and peas per week if you need about

2000 kealories each day?

® \X/hat can you do to balance the two sides better, if necessary?

Animal Protein Sources
Red meats

Pou|try

Fish

Milk

Cheese

yogurt

Eggs

Total Number of Servimgs

Reading Food Labels

Plant Protein Sources

Dried beans
Dried peas
Bread

Cereals

Pasta

Rice

Nuts and seeds
\/egetab|es (inc|

Total Number of Servimgs

uding potatoes)

Following are food labels from a beef burger and a vegetable burger. Compare and contrast

their nutritional content.

BEEF BURGER (3 Oz.)
Nutrition Facts

VEGETABLE BURGER (2.5 0z.)

Nutrition Facts

Amount per serving

Amount per serving

Calories 230

Calories from Fat 140

Calories 140

Calories from Fat 20

% Daily Value

% Daily Value

Total Fat 16 g 25% Total Fat 2.5 g 4%
Saturated Fat 6 g 30% Saturated Fat 0.5 g 0%
Polyunsaturated 1 g Polyunsaturated 1.0 g
Monounsaturated 7 g Monounsaturated 0.5 g

Cholesterol 74 g 25% Cholesterol O g 0%

Sodium 180 mg 8% Sodium 180 mg 8%

Total Carbohydrates O g 0% Total Carbohydrates 21 g 7%
Dietary Fiber O g 0% Dietary Fiber 5 g 20%
Sugars O g Sugars O g

Protein 21 g Protein 8 g

Activities and Applications
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3. HOW MUCI’I Protein DO YOU Need?

Calculate how many grams of protein you need by multiplying your weight (in pounds) by 0.36.

Example: 150 pounds x 0.36 grams protein per pound = 54 grams protein
How Much Protein Do You Eat?

Write down everything you ate yesterday, including approximate portion sizes. If yester-
day was not a typica| o|dy, write down what you norma”y eat during the course of a o|dy,
Find the approximate amount of protein in each food by using the following information

and/or Appendix A, then total your protein intake for the day.

1 slice bread, ¥ English muffin or hamburger roll, 9 grams protein
4 to 6 crackers, % cup cooked cereal or pasta,
%, cup dry cereal, % cup cooked beans,
V% cup peas or corn, 1 small potato,
% cup sweet potato
Fruit, margarine, butter, salad dressing O grams protein
1 cup raw vegetables, % cup cooked vegetables, 9 grams protein
Y% cup tomato or vegetable juice
1 ounce cooked meat, pou|tr\/, or Fish,‘ 1 egs, '/ grams protein
1 ounce cheese, 1 Thsp. peanut butter

1 cup milk, 1 cup yogurt 8 grams protein

Now you can compare how much protein you ate on one day to the RDA. Do you con-
sume too much, too little, or just about the right amount of protein daily”? If you are eating too

much, what foods would you cut down on and which foods would you eat to rep|dce them’?

Meat Diet versus Mostly Plant Diet
Using iProfile, Appendix A, and/or the information from item 4, find the amount of protein
in each food listed below and total each list. Each list represents one day's intake.

Which diet contained more protein? Do either or both of these diets meet your protein RDA?

ls it possible for you to get the protein you need without eating meat, poultry, or seafood?

Meat-Based Diet Plant-Based Diet with Dairy

9 eggs 1 cup oatmedl

9 slices white toast yg cup raisins

1/Q Cup orange juice 1 com muffin

Yo cup milk 1 cup milk

1 doughnut 1 apple

3 oz roast beef 1 vegetarian burger

1 oz. American cheese 1 whole-grain bun

9 slices white bread Lettuce and tomato slices
1 Thsp. mayonnaise 1 banana

l-oz. package com chips lced tes

9 cupcakes

9 slices pizza

1 cup vegetable salad
1 Thsp. dressing
19-0z. soft drink
1

cup vanilla ice cream

Total Protein:

1 granola bar

1 cup vegetable soup
1 cup meatless chili

1 cup vegetable salad
1 Thsp. dressing

VQ cup milk

Peach cobbler

Total Protein:
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6. Meatless Meals: Food Costs

Compare recipes for chicken parmesan and eggplant parmesan in terms of their ingredients,

food costs, and labor costs.

7. Cooking with Egg Substitutes
Make the following recipe for a vegetable omelet using fresh eggs and then using Egg Beaters
(a brand of egg substitutes). Egg Beaters is 99 percent egg whites and contains no fat or
cholesterol. Some coloring and natural flavoring are added to make it look and taste like a
whole egs. The product has less than half the calories of whole egss. Compdre how the two
dishes look and taste. Next, make the omelet with two whole egss and substitute four egsg
whites for the remaining two eggs. Rank the three omelets from most to least desirable.

Use iProfile to do a nutrient analysis for each omelet and compare them.

8. Using iProfile, click on ”Estimating Portion Sizes” at the top of the pase. Next click

on “How Much Meat or Fish Am | Eating,” and “What's in a Serving of Chicken
Nuggets and Fries?”

VEGETABLE OMELET e

Yield: 2 servings

Ingredients

9 teaspoons vegetable oil

]/9 cup sliced fresh mushrooms

]/4 cup sliced fresh zucchini

]/4 cup fresh broccoli florets

]/4 cup sliced fresh red bell pepper
1 teaspoon ltalian seasoning

4 eggs, beaten (or 1 cup Egg Beaters)

Steps

1. In a nonstick skillet, heat the oil over medium heat.

2. Add the vegetab|es and ltalian seasoning and sauté until the vegetab|es are tender.

3. Remove the vegetab|es from the skillet and |<eep warm.

4. Pour the eggs (or egg substitute) into the skillet. Cook, lifting the edges to allow the
uncooked eggs to flow underneath.

5. When the eggs are almost set, gent|y spoon the sautéed vegetab|es into the center
of the omelet.

6. Fold the sides of the omelet over the filling and slide the omelet onto the serving plate.

NUTRITION WEB EXPLORER —

Nutrition Data www.nutritiondata.com

On the home page for Nutrition Ddta, click on “Fast Food Nutrition Facts” to get a nutrient
analysis of the foods in many fast-food restaurants. Compare and contrast the nutritional val-
ues (kealories, fat, saturated fat, protein, cholesterol) for five entrées for at least one restaurant
chain. Pick entrées that range from being very th in fat to being much lower.

Nutrition Web Explorer
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Cattleman’s Beef Board www.beefitswhatsfordinner.com

C|ic|< on “Lean Beel” and wirite down the names of at least 10 lean cuts of beef.

Bass on Hook www.bassonhook.com/ fishforfood/fishcookingtechniques html

Read “Fish Cooking Techniques.” How long does it take to cook fresh fish that is 1 inch thick?
Frozen fish that is 1 inch thick? W/hat is the difference between blackening and bronzing?

Georgia Eggs WWW.8e0rgiaesss.org

Click on “Eggs A to Z” and then dlick on “Egg Products.” List 3 different types of egg prod-
ucts. What are the ddVdntdges of using these |oroducts:2 Click on “Nutrition” and find out Why
eggs are a high quality protein.
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FOOD FACTS: SOY FOODS
AND THEIR HEALTH BENEFITS

The soybean plant was domesticated in
China 3000 years ago. The Chinese call
it the “yellow jewel” or the “great treasure”
for several reasons. Soybeans are easy to
farm, and the plants do not deplete the
soil. They are inexpensive, contain the
most protein among all legumes (with no
cholesterol), and are a very versatile food,
a|thoug|1 when mere|y boiled, they have

a strong taste with a metallic aftertaste.
Perhaps due to this problem, the soybean
has been used to make a tremendous
variety of products (Figure 5-16).

Soybeans are grown in abundance in
the United States, but most are sold as
animal feed after being processed for their
oil. Soybean oil is used extensively in
salad dressings, in margarine, and as
salad/cooking oil.

In addition to soy oil, another impor-
tant soybean product, particu|ar|y for vege-
tarians, is tofu, or bean curd. Tofu was
invented by a Chinese scholar in 164 B.C.

FIGURE 5-16:

SoyFood products (c|oc|<wise from

top), soy milk, tofu, edamame, soy
flour, and soy nuts.

Courtesy of The SoyFoods Council.
Photo by Karry Hasford.

and is made in a process similar to the
one used in making cheese. Soybeans are
crushed to produce soymilk, which is then
coagulated, causing solid curds (the tofu)
and liquid whey to form. Tofu is white in
color, soft in consistency, and bland in
taste. It readily picks up other flavors, mak-
ing it a great choice for mixed dishes such
as lasagna.

Tofu is available shaped in cakes of
varying textures and packed in water,
which must be changed daily to keep it
fresh. Firm tofu is compressed into blocks
and holds its shape during preparation
and cooking. Firm tofu can be used for
stir-frying, grilling, or marinating. Soft tofu
contains much more water and is more
delicate. Soft tofu is good to use in
blenderized recipes to make dips, sauces,
salad dressings, spreads, puddings, cream
pies, pasta filling, and cream soups. Silken
tofu is even softer and more delicate and
works well in creamy desserts. Tofu should
be kept refrigerated and used within one
week.

Other soybean products include the

following:

® Soy sauce is made from soybeans that
have been fermented. There are several
types of soy sauce. Shoyu is made from
soybeans and wheat. The wheat is
roasted first and contributes both the soy
sauce’s brown color and its sharp, dis-
tinctive flavor. Tamari is made only from
soybeans. Teriyaki sauce includes other
ingredients, such as sugar, vinegar, and
spices.

® Miso is similar to soy sauce but is pasty
in consistency. It is made by fermenting
soybeans with or without rice or other
grains. A number of varieties are avail-

able, from |ight-co|ored and sweet to

dark and robust. It is used in soups and
gravies, as a marinade for tofu, as a sea-
soning, and as a spread on sandwiches
and fried tofu.

Tempeh is a white cake made from fer-
mented soybeans. It is a p|edsant-tasting,
high-protein food that can be cooked
quickly to make dishes such as barbe-
cued or fried tempeh or cut into pieces
to add to soups. Tempeh is cultured like
cheese and yogurt and therefore must
be used when fresh or it will spoil.
Textured soy protein (T SP) refers to
products made from textured soy flour. It
must be rehydrated before being used in
recipes. It can replace up to one-quarter
of the meat in a recipe without tasting
unacceptab|e. It is a very concentrated
source of protein and is almost fat-free.
Because of its strong flavor, TSP is most
successfully used in highly flavored dishes
such as chili, spaghetti sauce, and curries.
Meat alternatives (also called meat
analogs) contain soy protein or tofu and
other ingredients to simulate various kinds
of meat. They are offered in forms such
as hamburgers, hot dogs, bacon, ham,
and chicken patties and nuggets. They
contain little or no fat and no cholesterol
but may be high in sodium. Some are
fortified with vitamin Bo and iron.

Soy cheese is made from soymilk. With
its creamy texture, it can be substituted
for sour cream or cream cheese.

Soy flour is made from roasted soy-
beans. Because it has no g|uten, it can-
not Fu||y rep|ace whole-wheat or white
flour in baking. You can replace up to a
third of the wheat flour in a recipe with
soy flour.

Green vegetable soybeans (edamame)
are soybedns that have been harvested

when still green and sweet. They are
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boiled and then can be served as a
vegetable dish, appetizer, or snack.
They are high in protein and fiber.

® Natto is fermented, cooked soybeans
with a sticky coating and a cheesy tex-
ture. In traditional preparations, natto is
used as a topping for rice, in miso
soups, and with vegetab|es.

® Soymilk is made from soaked soybeans
that have been ground finely and
strained. It is an excellent source of pro-
tein and B vitamins. Soymilk is sold in
aseptic (nonrefrigerated) containers as
well as in the dairy case. Soy yogurt is
also available.

® Soynuts are roasted and are available in

a number OF FIGVOI’S.

Much research is being done on the
health effects of soy. Foods containing soy
protein may reduce the risk of coronary
heart disease. If you consume 25 grams of
soy protein per day, as part of a diet low
in saturated fat and cholesterol, you may

reduce your risk of heart disease by reduc-

ing blood cholesterol levels (LDL or “bad”

cholesterol). To get the heart-healthy bene-
fits of soy protein, it is recommended to
eat four servings of at least 6.25 grams of
soy protein into your daily diet for a total
of at least 25 grams each day.

Soybeans contain phytoestrogens,
which are chemically similar to estrogen,
the female hormone. Other p|ant foods
contain phytoestrogens as well, but soy-
foods are by far the richest source. Some
possib|e health effects of soy are due to
the fact that phytoestrogens can mi|c||y
mimic the actions of estrogen in the body.
Some studies suggest that isoflavones, the
major group of phytoestrogens found in
soyfoods, may reduce hot flashes in
women after menopause when natural
estrogen is lacking. However, the evi-
dence is not conclusive.

Researchers have also looked at the
effect of phytoestrogens on breast cancer.
Research in this area started when scien-
tists saw that women from countries with
high consumption of soyfoods (such as in
Japan and other Asian countries) had
lower rates of breast cancer. Soy’s possi-

ble role in breast cancer risk is uncertain:
studies show that phytoestrogens can pro-
tect but also stimulate breast cancer cell
growth. Soy appears to |'12|p protect
women from breast cancer if they were
exposed to phytoestrogens in childhood
or early adolescence. Eating soy products
such as tofu as part of a balanced diet low
in saturated fats and high in fruits and veg-
etables is safe and perhaps even benefi-
cial. However, the long-term use of sup-
plements containing isoflavones is not
recommended as they may stimulate breast
and uterine cancer. Women with breast
cancer should consume only moderate
amounts of soy foods as part of a hea|t|'\y,
plant-based diet.

Alter menopause, women typica”y
lose bone mass because of greatly low-
ered levels of natural estrogen. Estrogen
helps prevent bone loss and works
together with calcium and other hormones
and minerals to build bones. Although
research is not conclusive, it appears that
soy may help women promote bone

health after menopause.

CHEF’S TIPS

® Marinate tofu with ginger-lime sauce.

® Crumble firm tofu and sauté with chopped onions, bell peppers, and other vegetables, herbs, and

seasonings to make tacos and other Mexican dishes.

as Indian curry or a hot Thai dish.

rill tofu and serve as the "meat” in a sandwich with portobello mushrooms.
Girill tofu and the “meat” i dwich with portobell h
Replace part of the cream in creamed soups with blended silken tofu.

Use blended silken or soft tofu instead of ricotta cheese in ltalian dishes and other mixed dishes, such

Use soft tofu in place of mayonnaise in salad dressings such as green goddess.
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Beef is one of the U.S. food industry’s
hottest sellers, to the tune of billions of
pounds a year. However, beef, especially
ground beef, has a dark side: It can harbor
the bacterium E. coli 0157:H7, a
pathogen that threatens the saFety of the
domestic food supply. If not properly pre-
pared, beef tainted with E. coli 0157:H7
can make people ill and, in the case of
children or the elderly, can even kill.

To help combat this public health
problem, the Food and Drug
Administration (FDA) approved in 1997
the treatment of red-meat products with a
measured dose of radiation. This process,
commonly called irradiation, has drawn
praise from many food-industry and health
organizations because it can control E. coli
0157:H7 and several other disease-
causing microorganisms. Since 1963, the
FDA has allowed the irradiation of a num-
ber of foods, such as poultry, fresh fruits
and vegetables, dry spices, and seasonings.

The process is similar to sending lug-
gage through a radiation field—gamma
rays produced usually from electron-beams
or X-rays‘ The amount of energy is not
strong enough to add any radioactivity to
the food. lrradiation works by interfering
with bacterial genetics so that most bacte-
ria no longer survive or multiply. The same
irradiation process is used to sterilize med-
ical products such as bandages, contact
lens solutions, and hospital supplies such
as gloves and gowns.

Treating raw meat and poultry with
irradiation at the slaughter plant could
eliminate bacteria commonly found raw
meat and raw poultry, such as E. coli
O157:H7, Salmonells, and
Campylobacter. These organisms currently
cause millions of infections and thousands
of hospitalizations in the United States
every year. Raw meat irradiation could also

eliminate Toxoplasma organisms, which can

be responsible for severe eye and congen-
ital infections. Irradiating prepared ready-
to-eat meats like hot dogs and deli meats
could eliminate the risk of Listeria from
such foods. Irradiation could also eliminate
bacteria like Shigella and Salmonella from
fresh produce. The potential benefit is also
great for those dry foods that might be
stored for long times and transported over
great distances, such as spices and grains.
Irradiation is a “cold” process that gives
off little heat, and so foods can be irradi-
ated within their packaging and remain
protected against contamination until
opened by users. Because some bacteria
survive the process in pou|try and meats,
it's still important to keep products refriger-
ated and cook them properly. FDA offi-
cials emphasize that although irradiation is
a useful tool for reducing the risk of food-
bome illness, it complements, but doesn't
replace, proper food-handling practices by
producers, processors, and consumers.
Additional benefits of iradiation
include the fact that it reduces the level of
microbes that cause spoilage in meat,
poultry, seafood, fruits, and vegetables.
For example, irradiated strawberries stay
unspoiled for two weeks or more, versus
three to five days for untreated berries.
When grains, spices, legumes, and dried
fruits are irradiated, the process also elimi-
nates any insects that may be present.
Food irradiation has many benefits, but
there are some concerns about whether the
process is completely safe and how it
affects taste and nutrition. The safety of irra-
diated foods has been studied by feeding
them to animals and to peop|e. These
extensive studies include animal feeding
studies lasting for several generations in sev-
eral different species, including mice, rats,
and dogs. There is no evidence of adverse

health effects in these well-controlled trials.

In addition, NASA astronauts eat foods

that have been irradiated to the point of
sterilization (substantially higher levels of
treatment than that approved for genera|
use) when they fly in space. The safety of
iradiated foods has been endorsed by the
World Health Organization, the Centers
for Disease Control and Prevention, and
the Assistant Secretary of Health, as well as
by the U.S. Department of Agricu|ture and
the Food and Drug Administration.

Some studies have shown that irradia-
tion can affect the taste of beef, pou|try,
and pork, but the difference in taste is
generally subtle. lrradiation may also affect
the color of poultry and pork. Certain vita-
mins are more sensitive to irradiation, such
as thiamin, although the losses are similar
to those occurring in thermal processes
such as canning.

As part of its approval, the FDA
requires that irradiated foods include labeling
with the statement “treated with radiation” or
“treated by irradiation” and the international
symbol for iradiation, the radura (Figure 5-17).
Irradiation labeling requirements apply only
to foods sold in stores. lrradiation labeling
does not app|y to restaurant foods. Some
restaurants serve hamburgers made with irra-
diated beef, as Dairy Queen has. lrradiated
foods are especially useful for people who
are most likely to suffer the greatest risk from
food-borne illness: the e|der|y and the
immunocompromised, such as individuals

with AIDS or on chemotherapy.

o,
te

FIGURE 5-17:

Radura, the international symbol for
irradiation.

Source: Food and Drug Administration.

Hot Topic 185






CHAPTER

Vitamins

Characteristics of Vitamins

Fat-Soluble Vitamins

Vitamin A

Nutrition Science Focus: Vitamin A
Vitamin D

Nutrition Science Focus: Vitamin D
Vitamin E

Nutrition Science Focus: Vitamin E
Vitamin K

Nutrition Science Focus: Vitamin K

Water-Soluble Vitamins
Vitamin C
Nutrition Science Focus: Vitamin C
Thiamin, Riboflavin, and Niacin
Nutrition Science Focus: Thiamin,
Riboflavin, and Niacin
Vitamin By

Nutrition Science Focus:
Vitamin Bg

Folate
Nutrition Science Focus: Folate and
Vitamin Byo
Vitamin Bjo
Pantothenic Acid and Biotin
Choline and Vitaminlike Substances

Ingredient Focus: Fruits

and \/egetab|es
Nutrition: Health Benefits
of Fruits and Vegetab|es

Cu|indry Science

Food Facts: Functional Food:s:
Supeﬁoods

Hot Topic: Phytochemicals



In the early 1900s, scientists thought they had found the compounds needed to prevent scurvy
and pellagra, two diseases caused by vitamin deficiencies. These compounds originally were
believed to belong to a class of chemical compounds called amines and were named from the
Latin vita, or life, plus amine—vitamine. Later, the e was dropped when it was found that not
all the substances were amines. At first, no one knew what they were chemically, and so vita-
mins were identified by letters. Later, what was thought to be one vitamin turned out to be
many, and numbers were added, such as vitamin Bg. Later on, some vitamins were found to be
unnecessary for human needs and were removed from the list; this accounts for some of the
numbering gaps. For example, vitamin Bg, adenylic acid, was later found not to be a vitamin.

Vitamins are organic substances that carry out processes in the body that are vital to
health. This chapter will help you to:

® State the general characteristics of vitamins
® |dentify the functions and food sources of each of the 13 vitamins

Identify which vitamins are most likely to be deficient in the American diet and which
vitamins are most toxic

List two health benefits of eating a diet rich in fruits and vegetables

Discuss the use of fruits and vegetab|es on the menu

Describe ways to conserve vitamins when handling and cooking fruits and vegetables
Give examples of functional foods and discuss their role in the diet

Define phytochemicals and give examples of foods in which they are found

— CHARACTERISTICS OF VITAMINS

PRECURSORS
Forms of vitamins that the
body changes chemically to

active vitamin forms.

FAT-SOLUBLE
VITAMINS
A group of vitamins that
generally occur in foods
containing fats; include

vitamins A, D, E, and K.

Let’s start with some basic facts about vitamins.

1. Very small amounts of vitamins are needed by the human body, and very small
amounts are present in foods. Some vitamins are measured in [Us (international
units), a measure of biological activity; others are measured by weight, in micrograms
or milligrams. To illustrate how small these amounts are, remember that 1 ounce is
928.3 grams. A milligram is 000 of a gram, and a microgram is /1900 of a milligram.

2. Although vitamins are needed in small quantities, the roles they play in the body are
enormous|y important, as you will see in @ moment.

3. Most vitamins are obtained through food. Some are also produced by bacteria in the
intestine (and are absorbed into the body), and one (vitamin D) can be produced
when the skin is exposed to sunlight, but the body doesn’t make enough.

4. There is no perFect food that contains all the vitamins in just the right amounts. The
best way to ensure an adequate vitamin intake is to eat a varied and balanced diet
of plant and animal foods.

5. Vitamins do not contain kcalories, and so they do not directly provide energy to
the body. Vitamins provide energy indirectly because they are involved in extract-
ing energy from carbohydrate, protein, and fat.

6. Some vitamins in foods are not the actual vitamins but are precursors. The body
chemically changes the precursor to the active form of the vitamin.

Vitamins are classified according to how soluble they are in fat or water. Fat-soluble
vitamins (A, D, E, and K) generally occur in foods containing fat, and they are not readily

188 Chapter 6 Vitamins



excreted (except for vicamin K) from the body. Water-soluble vitamins (vitamin C and
the B-complex vitamins) are readily excreted from the body (except vitamins Bs and B;,)
and therefore don’t often reach toxic levels.

MINI-SUMMARY

1. \/er\/ small amounts of vitamins are needed by the human body, and very small amounts are pres-
ent in foods.

2. Although vitamins are needed in small quantities, the roles they play in the body are enormously
important.

3. Vitamins must be obtained through foods, because vitamins either are not made in the body or
are not made in sufficient quantities. There is no perfect food that contains all the vitamins in just
the right amounts.

4. Vitamins have no kealories.

5. Some vitamins in foods are not the actual vitamins but rather are precursors; the body chemically
chdnges the precursor to the active form of the vitamin.

6. Vitamins are dlassified according to how soluble they are in fat or water. Fat-soluble vitamins are
generally stored in the body, whereas water-soluble vitamins (except vitamins Bé and Bg) are

readily excreted.

FAT-SOLUBLE VITAMINS

Fat-soluble vitamins include vitamins A, D, E, and K. They generally occur in foods con-
taining fats and are stored in the body either in the liver or in adipose (fatty) tissue until they
are needed. Fat-soluble vitamins are absorbed and transported around the body in the same
way as other fats. If anything interferes with normal fat digestion and absorption, these vita-
mins may not be absorbed. Many require protein carriers to be transported around the body.

Dietary intake of vitamin E is low enough to be of concern for both adults and children.
Low intake of vitamin A is a concern for adults. This section will discuss food sources of
both vitamins.

Although it is convenient to be able to store these vitamins so that you can survive periods
of poor intake, excessive vitamin intake (higher than the Tolerable Upper Intake Level) causes
large amounts of vitamins A and D to be stored and may lead to undesirable symptoms.

VITAMIN A

During World War I, many children in Denmark developed eye problems. Their eyes became
dry and their eyelids swollen, and eventually blindness resulted. A Danish physician read that
an American scientist had given milkfat to laboratory animals to cure similar eye problems in
animals. At that time Danish children were drinking skim milk, because all the milkfat was
being made into butter and sold to England. When the Danish doctor gave whole milk and
butter to the children, they got better. The Danish government later restricted the amount of
exported dairy foods. Dr. E. V. McCollum, the American scientist, eventually found vitamin
A (the first vitamin to be discovered) to be the curative substance in milkfat.

In the body, vitamin A appears in three forms: retinol, retinal, and retinoic acid. Together
they are referred to as retinoids. Retinol is often called preformed vitamin A and is one of
the most active, or usable, forms of vitamin A. Retinol is found in animal foods and can be
converted to retinal and retinoic acid in the body.

WATER-SOLUBLE
VITAMINS

A group of vitamins that
are soluble in water and are
not stored appreciably in the

body; include vitamin C,
thiamin, riboflavin, niacin,
vitamin By, folate, vitamin
B,o pantothenic acid, and

biotin.

RETINOIDS
The forms of vitamin A that
are in the body: retinol,

retinal, and retinoic acid.

RETINOL
A form of vitamin A found
in animal foods; it can be
converted to retinal and
retinoic acid in the body.
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CAROTENOIDS
A class of pigments that
contribute a red, orange, or
yellow color to fruits and
vegetables; some can be
converted to retinol or
retinal in the body.

BETA-CAROTENE
A precursor of vitamin A
that functions as an antioxi-
dant in the body; the most

abundant carotenoid.

XEROSIS
A condition in which the
cornea of the eye becomes
dry and cloudy; often due
to a deficiency of vitamin A.

XEROPHTHALMIA
Hardening and thickening of
the cornea that can lead to
blindness; usually caused by

a deficiency of vitamin A.

NIGHT BLINDNESS
A condition caused by
insufficient vitamin A in
which it takes longer to
adjust to dim lights after
seeing a bright light at night;
this is an ear|y sign of

vitamin A deficiency.

Some plant foods, such as carrots, contain colored pigments called carotenoids that can be
converted to vitamin A in the body. The carotenoids contribute a red, orange, or yellow color
to fruits and vegetables. Beta-carotene, the most abundant carotenoid, is the orange pigment
you see in carrots and sweet potatoes. It is split in the intestine and liver to make retinol. Other
carotenoids, such as alpha-carotene, are also converted to vitamin A, but not as efficiently.

Lycopene and lutein are other carotenoids commonly found in food. They are not sources of
vitamin A but may have other health-promoting properties. The Institute of Medicine encour-
ages consumption of carotenoid-rich fruits and vegetables for their health-promoting benefits.

Nutrition Science Focus: Fat-Soluble Vitamins
VITAMIN A

Vitamin A has several roles involving the eyes. First, it is essential for the health of the
comnea, the clear membrane covering the eye. Without enough vitamin A, the cornea
becomes cloudy. Eventually it dries (called xerosis) and thickens, and this can result in
permanent blindness (xerophtfia/mia). Vitamin A is also necessary for healthy cells in
other parts of the eye, such as the retina.

Vitamin A is crucial to sight for other reasons. The eye converts light energy into
nerve impulses that travel to the brain, a process that uses retinal. If you don’t take in
enough vitamin A, you will experience a problem seeing at night. In night blindness, it
takes longer to adjust to dim lights after seeing a bright flash of light (such as oncoming
car headlights). This is an early sign of vitamin A deficiency. If the deficiency continues,
xerosis and xerophtha|mia can occur.

Vitamin A is involved in other parts of the body. It is needed to produce and main-
tain the cells (called epithelial cells) that form the protective linings of the lungs, gastroin-
testinal tract, urinary tract, and other organs, as well as from the skin. Vitamin A is also
essential for specia|izeo| epithe|ia| cells called gob|et cells to deve|op and produce
mucus. Mucus protects the cells from harmful organisms.

Vitamin A p|ays arole in reproduction, growth, and deve|opment in children, as well
as in proper bone growth and tooth development. Vitamin A also helps maintain the
integrity of the skin and mucous membranes, which act as a barrier to bacteria and viruses.

Vitamin A helps regulate the immune system. The immune system helps prevent or
fight off infections by making white blood cells that destroy harmful bacteria and viruses.

The role of beta-carotene in preventing cancer or cardiovascular disease is being stud-
ied. Beta-carotene supp|ements have not been shown to protect against cancer or heart

disease, and are not advisable for the general population.

Functions

Vitamin A has the following functions:

1. Maintains the health of the eye and vision
2. Promotes hea|thy surface |inings of the |ungs, gastrointestina| tract, and urinary tract
3. Promotes normal reproduction
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4. Promotes growth and o|eve|opment, inc|uo|ing bones and teeth
5. Regulates the immune system so it can fight off infection

Some carotenoids, such as beta-carotene found in carrots, may act as antioxidants in the
body. Antioxidants combine with oxygen so that the oxygen is not available to oxidize, or
destroy, important substances in the cell. Antioxidants prevent the oxidation of unsaturated
fatty acids in the cell membrane, DNA (the genetic code), and other cell parts that sub-
stances called free radicals destroy. Free radicals are highly reactive compounds that nor-
mally result from cell metabolism and the functioning of the immune system.

In the absence of antioxidants, free radicals destroy cells (possibly accelerating the aging
process) and alter DNA (possibly increasing the risk for cancerous cells to develop). Free rad-
icals may also contribute to the development of cardiovascular disease. In the process of func-
tioning as an antioxidant, beta-carotene is itself oxidized or destroyed.

Food sources

Certain plant foods are excellent sources of carotenoids. They include dark green vegetables
such as spinach and deep orange fruits and vegetables such as apricots, carrots, and sweet
potatoes. Beta-carotene has an orange color seen in many vitamin A-rich fruits and vegeta-
bles, but in some cases its orange color is masked by the dark green chlorophyll found in veg-
etables such as broccoli and spinach. In the United States, 25 to 34 percent of the vitamin
A consumed by men and women is provided by carotenoids.

Sources of retinol, also called preformed vitamin A, include animal products such as liver
(a very rich source), vitamin A-fortified milk, eggs, and fortified cereals. Most ready-to-eat and
instant cereals are fortified with at least 25 percent of the Daily Value for vitamin A. Butter
and margarine are also fortified with vitamin A. Retinol is used in fortification. Figure 6-1 lists
the vitamin A content of various foods.

The RDA for vitamin A is measured in retinol activity equivalents (RAEs). The concept
of the RAE is used because the body obtains vitamin A from retinol and carotenoids. One
RAE is equal to:

* 1 microgram of retinol
® 12 micrograms of beta-carotene
® 94 micrograms of other vitamin A precursor carotenoids

Until the RDA for vitamin A was published in 2001, vitamin A was measured in retinol
equivalents (REs). Food composition tables and nutrient analysis software sometimes use
REs instead of RAEs. RAE and RE values are the same for retinol and preformed vitamin A,
but the RAE value for carotenoids is about half the RE value.

Deficiency and toxicity

Vitamin A has been identified as a nutrient that is consumed by American adults in amounts
low enough to be of concern. Low intakes of vitamin A tend to reflect low intakes of fruits
and vegetables.

Vitamin A deficiency is of most concern in developing countries, where it affects the
health of many children and adults, causing night blindness, blindness, poor growth, and
other problems. Up to 500,000 children worldwide go blind each year because of vitamin A
deficiency. Signs of deficiency include night blindness, dry skin, dry hair, broken fingernails,
and decreased resistance to infections. In the United States, vitamin A deficiency is sometimes
seen in the elderly, the poor, and preschool children. In children, a mild degree of vitamin A

ANTIOXIDANT

A compound that com-
bines with oxygen to pre-
vent oxygen from oxidizing
or destroying important sub-

stances; antioxidants pre-
vent the oxidation of unsat-
urated Fatty acids in the cell

membrane, DNA, and

other cell parts that sub-
stances called free radicals

try to destroy.

FREE RADICAL
An unstable compound
that reacts quickly with other
molecules in the body.

RETINOL ACTIVITY
EQUIVALENTS (RAE)
The unit for measuring
vitamin A. One RAE
equals 1 microgram of
retinol, 12 micrograms of
beta-carotene, or 24 micro-
grams of other vitamin A

precursor carotenoids.
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FRUITS AND VEGETABLES

RDA
Food and Serving Size Micrograms RAE ~ Men Women
Sweet potato, baked in skin, 1 potato 1403 900 700
Carrots, boiled, /g cup 671 900 700
Spinach, boiled, ]/9 cup 573 900 700
Collards, boiled, 1/Q cup 489 900 700
Squash, winter, baked, /s cup 9268 900 700
Lettuce, cos or romaine, raw, 1 cup 162 900 700
Apricots, canned, 1/9 cup 104 900 700
GRAINS

RDA
Food and Serving Size Micrograms RAE ~ Men Women
Cream of Wheat, 1 packet 376 200 700
Spedial K, 1 cup 230 900 700
Frosted Flakes, 1 cup 213 900 700
DAIRY

RDA
Food and Serving Size Micrograms RAE ~ Men Women
Milk, nonfat, T cup 150 900 700
Cheese, ricotts, /o cup 148 900 700
lce cream, vanilla, /o cup 135 900 700
Cheese, cheddar, 1 oz. 75 900 700
Cheese, American, 1 oz 72 900 700
Cheese, cottage, creamed, /s cup 46 900 700
MEATS, POULTRY, FISH, AND ALTERNATES

RDA
Food and Serving Size Micrograms RAE ~ Men Women
Beef, liver, cooked, 3 oz. 65892 900 700
Braunschweiger, (a liver sausage), pork, 9392 900 700

9 slices

Egg, cooked, 1 large 85 900 700
FATS AND SWEETS

RDA
Food and Serving Size Micrograms RAE ~ Men Women
Pie, pumpkin, 1 piece 660 900 700
Toaster pastries, fruit, T pastry 150 900 700
Margarine, regular, 1 Thsp. 16 900 700

Source: US. Department of /A\gricu|ture, /A\gricu|turd| Research Service, 9004. USDA Nutrient Database for Standard

ReFerence, Release 17. Nutrient Data Laboratory Home Page, vaw.na|.usda.gov/ fnic/| Foodcomp.
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deficiency may increase the risk of developing respiratory and diarrheal infections, decrease
the growth rate, slow bone development, and decrease the likelihood of survival from a seri-
ous illness.

Prolonged use of high doses of preformed vitamin A (the Tolerable Upper Intake Level is
3000 micrograms/day) may cause symptoms of hypervitaminosis A such as hair loss, bone
pain and damage, fatigue, skin problems, liver damage, nausea, and vomiting. High doses
are particularly dangerous for pregnant women (they may cause birth defects) and the eld-
etly (they can cause joint pain, nausea, muscle soreness, itching, hair loss, and liver and bone
damage). Overconsumption of beta-carotene supplements can be quite harmful as well.

VITAMIN D

Vitamin D differs from most other vitamins in that it can be made in the body. When
ultraviolet rays shine on your skin, a cholesterol-like compound is converted into a pre-
cursor of vitamin D and absorbed into the blood. Over the next one and a half to three
days, the precursor is converted to witamin D3, an inactive form that also is called
cholecalciferol. Vitamin Dj is converted into its active form by enzymes in the liver and
then the kidneys.

Of course, if you are not in the sun much or if the ultraviolet rays are cut off by heavy
clothing, clouds, smog, fog, sunscreen (SPF of 8 or higher), or window glass, less vitamin D
will be produced. On the positive side, a light-skinned person needs only about 15 minutes
of sun on the face, hands, and arms two to three times per week to make enough vitamin D.
A dark-skinned person needs more time in the sun because melanin (dark brown to black
pigments in the skin) acts like a sunscreen. Several months™ supply of vitamin D can be
stored in the body; this is helpful during winter months when the sun is not as strong in
northern climates and you need to wear more clothing. That’s why you need to get an ade-
quate amount of exposure to sunlight in the spring, summer, and fall to get you through the
winter. As you get older, your body makes less active vitamin D.

Nutrition Science Focus: Fat-Soluble Vitamins
VITAMIN D

In its active form, vitamin D functions more as a hormone than as a vitamin. Hormones
are substances secreted into the bloodstream that travel to one or more organs. Once
the hormone reaches what is called the target organ(s), it affects something that that
organ does. The active form of vitamin D travels through the bloodstream to increase
calcium (and also phosphorus) absorption in the intestine, decreases the amount of
calcium excreted by the kidneys, and pu||s calcium out of the bones when necessary.
Blood calcium levels must be kept high so that enough calcium is present to build bones
and teeth, contract and relax muscles, and transmit nerve impulses. Vitamin D works with
other nutrients (such as vitamins A and C) and hormones to make and maintain bone.

Research also suggests that vitamin D may help maintain a healthy immune system and
help regulate cell growth and differentiation, the process that determines what a cell is
to become. Because of its role in cell growth and differentiation, vitamin D may protect

against some cancers.

HYPERVITAMINOSIS A
A disease caused by pro-
longed use of high doses

of preformed vitamin

A that can cause hair loss,

bone pain and damage,
soreness, and other
problems.

VITAMIN D,
(CHOLECALCIFEROL)
The form of vitamin D
found in animal foods.
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RICKETS
A childhood disease in
which bones do not grow
norma||y, resu|ting in
bowed legs and knock
knees; it is generally caused

by a vitamin D deficiency.

OSTEOMALACIA
A disease of vitamin D

deﬁciency in adults in
which the leg and spinal

bones soFten and may

bend.

OSTEOPOROSIS
The most common bone
disease, characterized by
loss of bone density and
strength; it is associated
with debilitating fractures,
especially in people 45
years and older, due to a
tremendous loss of bone

tissue in midlife.

ALPHA.-
TOCOPHEROL
The most active form of
vitamin E in humans; also a

powerful antioxidant.

Functions

The major biologic function of vitamin D is to maintain normal blood levels of calcium and phos-
phorus. By promoting calcium absorption, vitamin D helps to form and maintain strong bones.
Vitamin D also works in concert with a number of other vitamins, minerals, and hormones to pro-
mote bone mineralization. Without vitamin D, bones can become thin, britde, or misshapen.

Food sources

Significant food sources of vitamin D include vitamin D-fortified milk and cereals. If you
drink 2 cups of milk each day, you will get about half the RDA of vitamin D (the rest comes
from sun exposure and other foods). No vitamin D is added to milk products such as yogurt
and cheese. Vitamin D-fortified butter and margarine contain some vitamin D.

Vitamin D was previously measured in international units, and so most nutrient compo-
sition tables use IU. The current Al for vitamin D is expressed in micrograms of cholecalcif-
erol. The relationship between IU and micrograms of cholecalciferol is as follows:

1 IU = 0.025 microgram cholecalciferol

The Al for vitamin D assumes that you are not getting any vitamin D from exposure to the sun.
Many scientists think the current Al is low, and recommendations will likely increase.

Deficiency and toxicity

Vitamin D deficiency in children causes rickets, a disease in which bones do not grow nor-
mally, resulting in soft bones and bowed legs. Rickets is rarely seen.

Vitamin D deficiency in adults causes osteomalacia, a disease in which bones become soft
and hurt. In the elderly, there is an increased risk among people who tend to remain indoors
and avoid milk because of lactose intolerance. Vitamin D deficiency is more prevalent in
colder climates, where exposure to the sun is more limited.

Vitamin D deficiency can contribute to and worsen the bone disease called osteoporosis.
Osteoporosis is characterized by fragile bones, which are more likely to fracture. Having nor-
mal storage levels of vitamin D in your body is one of several steps needed to keep your bones
strong. Osteoporosis is a major public health threat for an estimated 44 million Americans,
or 55 percent of people 50 years of age and older. In 2005, 10 million individuals were esti-
mated to have the disease already and almost 34 million more were estimated to have low
bone mass, placing them at increased risk.

Vitamin D supplements are often recommended for exclusively breast-fed infants because
human milk may not contain adequate supplies. Mothers of infants who are exclusively
breast-fed and have limited sun exposure should consult a pediatrician on this issue. Since
infant formulas are routinely fortified with vitamin D, formula-fed infants usually have ade-
quate dietary intake of vitamin D.

Vitamin D, when taken in excess of the Al is the most toxic of all the vitamins. All you
need is about four to five times the Al to start feeling symptoms of nausea, vomiting, diar-
rhea, fatigue, and thirst. It can lead to calcium deposits in the heart, blood vessels, and kid-
neys that can cause severe health problems and even death. Young children and infants are
especially susceptible to the toxic effects of too much vitamin D.

VITAMIN E

Vitamin E exists in eight different forms. Each form has its own biological activity, which is
the measure of how powerful it is in the body. Alpha-tocopherol is the name of the most
active form of vitamin E in humans. It is also a powerful antioxidant.
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Nutrition Science Focus: Fat-Soluble Vitamins
VITAMIN E

As an antioxidant, Vitamin E is of particular importance to cell membranes at the high-
est risk of oxidation, which includes cells in the lungs, red blood cells, and brain. Studies
suggest that vitamin E may protect against heart disease by preventing the oxidation of
LDL (the “bad” cholesterol)—a factor in the development of heart disease.

Functions

Vitamin E has an important function in the body as an antioxidant in the cell membrane
and other parts of the cell. Antioxidants such as vicamin E act to protect your cells against
the effects of free radicals. Free radicals can damage cells and may contribute to the devel-
opment of cardiovascular disease and cancer. Studies are underway to determine whether
vitamin E, through its ability to limit production of free radicals, might help prevent or
delay the development of those chronic diseases.

Food sources

Vitamin E is widely distributed in plant foods (Figures 6-2 and 6-3). Rich sources include
vegetable oils, margarine and shortening made from vegetable oils, salad dressings made from
vegetable oils, nuts, seeds, leafy green vegetables, whole grains, and fortified ready-to-eat
cereals. In oils, vitamin E acts like an antioxidant, thereby preventing the oil from going ran-
cid or bad. Unfortunately, vitamin E is easily destroyed by heat and oxygen.

The RDA for vitamin E is expressed in milligrams of alpha-tocopherol (the most active
form of vitamin E). Food composition tables usually measure vitamin E in milligrams of
tocopherol equivalents, which includes forms of vitamin E in addition to alpha-tocopherol.
If you know the number of tocopherol equivalents in a food, multiply that number by 0.8
to come up with the alpha-tocopherol content.

Deficiency and toxicity

Most Americans do not typically consume foods that are especially rich in vitamin E on a daily
basis. Although salad dressings, mayonnaise, and oils provide the greatest amount of vitamin E
in American diets overall, the oil most commonly used in these products is soybean oil, which
is not an especially rich source of vitamin E. Oils containing higher amounts of vitamin E, such
as sunflower and safflower oils, are less commonly consumed. The same is true for nuts;
almonds and hazelnuts are relatively rich in vitamin E, but peanuts and peanut butter, with
lower levels of vitamin E, represent the majority of all nut consumption in the United States.
Toxicity of vitamin E is rare and can cause bleeding problems.

VITAMIN K

Vitamin K is necessary for blood clotting. Every time you cut yourself, a complex series of
reactions goes on to stop the bleeding. Vitamin K is essential for these reactions. Vitamin K
is also important to build bones.

Fat-Soluble Vitamins
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MEATS, POULTRY, FISH, AND ALTERNATES

Food and Serving Size Milligrams Adult RDA
Seeds, sunflower, !/ 4 CUp 83 15
Nuts, almonds, /5 oz. (12 nuts) 37 15
Peanut butter, 2 Tbsp. 99 15
Peanuts, 1 oz. (28 nuts) 99 15
Chicken breast, cooked, /5 breast 15 15

FATS AND OILS

Food and Serving Size Milligrams Adult RDA
O, sunflower, 1 Thsp. 56 15

Oll, safflower, 1 Tosp. 46 15

Ol clive, T Tosp. 19 15
Margarine, 1 Tbsp. 13 15

Oll, canola, T Thsp. 19 15
French dressing, 1 Tbsp. 038 15
Mayonnaise, 1 Tbsp. 07 15
GRAINS

Food and Serving Size Milligrams Adult RDA
Spedial K, T cup 47 15
Whole-wheat bread, 1 slice 02 15
White bread, 1 slice 0.0 15

FRUITS AND VEGETABLES

Food and Serving Size Mi||igrams Adult RDA
Spinach, bailed, /5 cup 34 15
Tomato sauce, /o cup 96 15
Sweet potato, canned, o cup 13 15
Broccoli, boiled, /5 cup 19 15
Mangoes, raw, o cup 09 15
Raspberries, frozen, /o cup 09 15
DAIRY

Food and Serving Size Milligrams Adult RDA
Soy milk, fluid, /s cup 33 15

Source: US. Department of Agrrcu|ture, Agricu|tura| Research Servrce, 9004. USDA Nutrient Database for Standard

Rererence, Release 17. Nutrient Data Laboratory Home Page, vvww.na\.usda.gov/ fnic/ Foodcomp,

Excellent sources of vitamin K include green leafy vegetables such as kale, collards,
spinach, broccoli, brussels sprouts, scallions, cabbage, and iceberg lettuce, as well as oils and
margarine.

Vitamin K is also made in the body. Billions of bacteria normally live in the intestines, and
some of them make a form of vitamin K. It is thought that the amount of vitamin K pro-
duced by bacteria is significant and may meet about half your needs. An infant is normally
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FIGURE 6-3:

Good sources of vitamin E (vegetable
oils, salad dressings, nuts, seeds, and
margarine).

Photo by Frank Pronesti.

given this vitamin after birth to prevent bleeding because the intestine does not yet have the
bacteria that produce vitamin K. Food sources of vitamin K provide the balance needed.
Vitamin K deficiency is rare but can occur if you have problems absorbing fat or are taking

certain drugs, such as antibiotics, that can destroy the bacteria in your intestines that make

vitamin K.
Toxicity is normally not a problem. No Tolerable Upper Intake Level has been set for
vitamin K.

Nutrition Science Focus: Fat-Soluble Vitamins
VITAMIN K

Vitamin K plays an essential role in the activation of a number of blood-clotting factors, such

as prothrombin. Blood clotting prevents excessive blood loss when the skin is broken.

MINI-SUMMARY

1.

Fat-soluble vitamins (A, D, E, K) generally occur in foods containing fats and are stored in the
body either in the liver or in adipose (fatty) tissue until they are needed. They are absorbed and
transported around the body in the same manner as other fats.

I anything interferes with normal fat digestion and absorption, these vitamins may not be
absorbed.

Dietary intake of vitamin E is low enough to be of concemn for both adults and children. Low

intake of vitamin A is also a concern for adults.

. Although it is convenient to be able to store these vitamins so that you can survive

periods of poor intake, excessive vitamin intake Chigher than the Tolerable Upper Intake
LeveD causes |drge amounts of vitamins A and D to be stored and may lead to undesir-
able symptoms.

Figure 6-4 summarizes the recommended intake, functions, and sources of the fat-soluble

vitamins.

Fat-Soluble Vitamins
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Vitamin Recommended Intake Functions Sources
Vitamin A RDA: Health of eye (especia”y Preformed:
Men: 200 micrograms RAE cormnea and retina), vision Liver, fortified mi||<, fortified
Women: 700 micrograms RAE Epithelial cells that form skin and cereals, eggs
Upper Intake Level: protective linings of lungs, Beta-carotene:
3000 micrograms/day of gastrointestinal tract, urinary tract, Datk green vegetables,
preformed vitamin A and other organs deep orange fruits and
Reproduction vegetables
Growth and o|eve|opment
Bone and teeth deve|opment
Immune system function
Antioxidant
Vitamin D Al
5 micrograms cholecaldiferol Maintenance of blood Sunshine, fortified mi||<, fortified
(31 to 50 vyears old) calcium and phosphorus cereals, fatty fish, fortified butter
10 micrograms cholecaldiferol levels so that calcium can and margarine
(51 to 70+ years old) build bones and teeth.
Upper Intake Level: Bone growth.
50 micrograms cholecaldiferol
Vitamin E RDA:
15 mg alpha-tocopherol Antioxidant; especially helps Vesgetable oils, margarine, shortening,
Upper Intake Level: red blood cells and cells salad dressing, nuts, seeds, leafy
1000 mg alpha-tocopherol in lungs and brains green vegetables, whole grains,
(synthetic forms from supple- fortified cereals
ments and/or fortified foods)
Vitamin K Al:
Men: 120 micrograms Blood clotting Green leafy vegetables,
Women: 90 micrograms Healthy bones vegetable oils and margarines
Made in intestine
— WATER-SOLUBLE VITAMINS
Water-soluble vitamins include vitamin C and the B-complex vitamins. The B vitamins
include thiamin, riboflavin, niacin, folate, vitamin Bg, Vitamin B,, biotin, and pan-
tothenic acid. The B vitamins work in every body cell, where they function as part of
coenzymes. A coenzyme combines with an enzyme to make it active. Without the coen-
zyme, the enzyme is useless. The body stores only limited amounts of water-soluble vita-
COENZYME mins (except vitamins Bs and By,). Due to their limited storage, these vitamins need to be

A molecule that combines
with an enzyme and makes

the enzyme functional.

taken in daily. Dietary intakes of vicamin C are low enough to be of concern for many
American adults.

Excesses of water-soluble vitamins are excreted in the urine. Even though the excesses are
excreted, excessive supplementation of certain water-soluble vitamins can cause toxic side
effects.
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VITAMIN C

Scurvy, the name for vitamin C deficiency disease, has been known since biblical times. It
was most common on ships, where sailors developed bleeding gums, weakness, loose teeth,
and broken capillaries (small blood vessels) under the skin and eventually died. Because
sailors’ diets included fresh fruits and vegetables only for the first part of a voyage, longer

SCURVY
A vitamin C deficiency

disease marked by b|eeding

voyages resulted in more cases of scurvy. Once it was discovered that citrus fruits prevent gums, weakness, loose

scurvy, British sailors were given daily portions of lemon juice. In those days, lemons were teeth, and broken capillar-

called limes; hence, British sailors got the nickname “limeys.” ies under the skin.

Nutrition Science Focus: Water-Soluble Vitamins

VITAMIN C

Figure 6-5 shows how vitamin C acts like
an antioxidant. In the presence of free
radicals, ascorbic acid donates two of its
hydrogens (the circled ones) to the free
radicals to neutralize them and prevent
them from damaging DNA or other sub-
stances. Ascorbic acid then becomes
dehydroascorbic acid. At a later point,
dehydroascorbic acid can reao|i|y accept
hydrogens to convert back to ascorbic
acid.

One additional function of vitamin C is

that it is needed to convert certain amino
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FIGURE 6-5:

Ascorbic acid (on left) as an antioxidant.
In the presence of free radicals, ascorbic
acid donates two of its hydrogens (the
circled ones) to the free radicals to

neutralize them. Ascorbic acid then

acids into the neurotransmitters serotonin becomes dehy droascorbic acid

and norepinephrine. These neurotransmit-
ters are required for normal nerve cell
communication.

Functions

Vitamin C (its chemical name is ascorbic acid, meaning “no-scurvy acid”) has many func-
tions in the body.

1. Vitamin Cis i tant in formi llagen, tein subst that id
Itamin IS Important In rorming co. gen a protein suobstance at proviaes COLLAGEN

strength and support to bones, teeth, skin, carti|age, and blood vessels, as well as )
. . . 3 B N The most abundant protein
heahng wounds. It has been said that vitamin C acts like cement, |10|o||ng together . !

i in the body; a fibrous pro-
cells and tissues. . .
tein that is a component of

2. Vitamin C is also important in helping to make some hormones, such as thyroxin, i, e, e, o

which regulates the metabolic rate. ments, tendons, and other

3. While vitamin C has received much publicity as a cure for the common cold, the O

most it seems to do is shorten the length of the cold by a day. However, vitamin C
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does have a very important connection to the body’s immune system. White blood
cells, which defend the body against undesirable invaders, have the highest concen-
tration of vitamin C in the body.

4. Like vitamin E, vitamin C is an important antioxidant in the body. For example, it pre-
vents the oxidation of iron in the intestine so that the iron can be absorbed.

Its antioxidant properties have made variations of vitamin C widely used as a food addi-
tive. As a food additive, it may appear on food labels as sodium ascorbate or calcium ascor-
bate. Neither of these substances has vitamin C activity.

Food sources

Foods rich in vitamin C include citrus fruits (oranges, grapefruits, limes, and lemons), bell
peppers, kiwi fruit, strawberries, tomatoes, broccoli, and potatoes. Only foods from the fruit
and vegetable groups contribute vitamin C. There is little or no vitamin C in the meat group
(except in liver) or the dairy group. Some juices are fortified with vitamin C (if not already
rich in vitamin C), as are most ready-to-eat cereals. Many people meet their needs for vita-
min C simply by drinking orange juice. This is a good choice because vitamin C is easily
destroyed in food preparation and cooking. Figure 6-6 lists the vitamin C content of selected

foods.

FRUITS AND VEGETABLES

RDA
Food and Serving Size Milligrams Men Women
Peppers, sweet, red, boiled, /5 cup 116 90 75
Kiwi fruit, T medium 70 90 75
Strawberries, sliced, '/ o cup 53 Q0 75
Apple juice with vitamin C, /5 cup 52 90 75
Broccoli, cooked, /o cup 51 90 75
Orange juice, '/ cup 48 90 75
Cranberry juice cocktail, /s cup 45 90 75
Tomato juice, 1 cup 44 90 75
Grapefruit, /o grapefruit 39 90 75
Melon, cantaloupe, /o cup 99 90 75
Sweet potato, baked, 1 potato 99 90 75
Tomatoes, red, /. 9 CUp 1 20 75
GRAINS
RDA

Food and Serving Size Milligrams Men Women
Product 19, Kellogg's, T cup 61 90 75
Total, whole-grain, General Mills, 3/, cup 60 90 75
Spedial K, Kellogg's, 1 cup 91 90 75

Source: US. Department of Agiculture, Agricultural Research Service, 2004. USDA Nutrient Database for Standard

Reference, Release 17. Nutrient Data Labordtory Home Pdge, wvvw.nd\.usdd.gov/ fnic/ Foodcomp.
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Deficiency and toxicity

Vitamin C has been identified as a nutrient that is consumed by American adults in amounts
low enough to be of concern. Low intakes of vitamin C tend to reflect low intakes of fruits
and vegetables. Deficiencies resulting in scurvy are rare. Scurvy may occur in people with
poor diets, especially if coupled with alcoholism, drug abuse, or diabetes.

Certain situations require additional vitamin C. They include pregnancy and nursing,
growth, fevers and infections, burns, fractures, surgery, and cigarette smoking. Smoking
produces oxidants, which deplete vitamin C. The RDA for smokers is 35 milligrams of
vitamin C daily in addition to the normal RDA (75 mg for women, 90 mg for men).

The Tolerable Upper Intake Level for vitamin C is 2000 mg or 2 grams per day. Over
2 grams per day can cause gastrointestinal symptoms such as stomach cramps and diarrhea.
High doses can interfere with certain clinical laboratory tests.

THIAMIN, RIBOFLAVIN, AND NIACIN
Functions
Thiamin, riboflavin, and niacin all play key roles as part of coenzymes in energy metabolism.

They are essential in the release of energy from carbohydrates, fats, and proteins. They are
also needed for normal growth.

Nutrition Science Focus: Water-Soluble Vitamins
THIAMIN, RIBOFLAVIN, AND NIACIN

Thiamin also plays a vital role in the normal functioning of the nerves. Riboflavin is part
of the coenzymes that help form the vitamin Bg coenzyme and make niacin in the body
from the amino acid tryptophan.

Because thiamin, riboflavin, and niacin all help release food energy, the need for
these vitamins increases as kcaloric needs increase.

Food sources

Thiamin is widely distributed in foods, but mostly in moderate amounts (Figure 6-7). Pork is
an excellent source of thiamin. Other sources include dry beans, whole-grain and enriched/
fortified breads and cereals, peanuts, and acorn squash.

Milk and milk products are the major source of riboflavin in the American diet. Other
sources include organ meats such as liver (very high in riboflavin), whole-grain and enriched/
fortified breads and cereals, eggs, and some meats (Figure 6-8).

The main sources of niacin are meat, poultry, and fish. Organ meats are quite high in niacin.
Whole-grain and enriched/fortified breads and cereals, as well as peanut butter, are also important
sources of niacin. All foods containing complete protein, such as those just mentioned and also
milk and eggs, are good sources of the precursor of niacin, tryptophan. Tiyptophan, an amino
acid present in some of these foods, can be converted to niacin in the body. This is why the RDA
for niacin is stated in niacin equivalents. One niacin equivalent is equal to 1 milligram of niacin
or 60 milligrams of tryptophan. Less than half the niacin we use is made from tryptophan.

TRYPTOPHAN
An amino acid present in
protein foods that can be

converted to niacin in the

body.

NIACIN
EQUIVALENTS
The unit for measuring
niacin. One niacin equiva-
lent is equal to 1 milligram
of niacin or 60 milligrams of
tryptophan.
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GRAINS

RDA
Food and Serving Size Milligrams Men Women
Rice Krispies, 11/, cup 087 12 11
Rice, white, long grain, /o cup 055 12 11
Corn Chex, 1 cup 0.38 12 11
English muffins, 1 muffin 095 19 11
Rice, white, long-grain, cooked, /o cup 013 12 11
White bread, 1 slice 012 12 11
Whole wheat bread, 1 slice 010 12 11
MEATS, POULTRY, FISH, AND ALTERNATES

RDA
Food and Serving Size Milligrams Men Women
Pork chops, pan-fried 3 oz. 0.97 12 11
Potk, cured ham, 3 oz. 0.82 12 11
Potk, ribs, braised 3 oz 043 12 11
Beans, navy, cooked, /s cup 099 19 11
Beans, Great Northern, cooked, /5 cup 014 19 11
FRUITS AND VEGETABLES

RDA
Food and Serving Size Milligrams Men Women
Peas, cooked, /5 cup 023 12 11
Orange juice, '/ cup 014 12 11
Acom squash, /o cup 012 12 11

Source: US. Department of Agriculture, Agricultural Research Service, 2004. USDA Nutrient Database for Standard

ReFerence, Release 17. Nutrient Data Laboratory Home Page, wvvw.na\.usda.gov/ fric/ Foodcomp.

Deficiency and toxicity

Deficiencies in thiamin, riboflavin, and niacin are rare in the United States, in large part
because breads and cereals are enriched with all three nutrients. General symptoms for
B-vitamin deficiencies include fatigue, decreased appetite, and depression. Alcoholism can
create deficiencies in these three vitamins due in part to limited food intake.

Toxicity is not a problem except in the case of niacin. Nicotinic acid, a form of niacin, is
often prescribed by physicians to lower elevated blood cholesterol levels. Unfortunately, it has
some undesirable side effects. Starting at doses of 100 milligrams, typical symptoms include
flushing, tingling, itching, rashes, hives, nausea, diarrhea, and abdominal discomfort. Flushing
of the face, neck, and chest lasts for about 20 minutes after a person takes a large dose. More
serious side effects of large doses include liver damage and high blood sugar levels.

VITAMIN B,

Vitamin By is a water-soluble vitamin that exists in three major chemical forms: pyridoxine,
pyridoxal, and pyridoxamine.
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GRAINS

RDA
Food and Serving Size Milligrams Men Women
Total, 3/4 cup 949 13 11
Wheaties, 1 cup 0.85 13 11
White bread, 1 slice 0.09 13 11
Whole-wheat bread, 1 slice 0.06 13 11
DAIRY

RDA
Food and Serving Size Milligrams Men Women
Yogurt, plain, fat-free milk, 8-0z. container 053 13 11
Milk, all types, T cup 045 13 11
Cottage cheese, low-fat, /5 cup 09 13 11
FRUITS AND VEGETABLES

RDA
Food and Serving Size Milligrams Men Women
Mushrooms, cooked, /s cup 023 13 11
Spinach, cooked, /s cup 021 13 11
Prunes, /s cup 012 13 11
MEATS, POULTRY, FISH, AND ALTERNATES

RDA
Food and Serving Size Milligrams Men Women
Beef, liver, cooked, 3 oz. 991 13 11
Shrimp, breaded and fried, 6-8 0.90 13 11
Egg, cooked, 1 026 13 11
Beef, prime rib, roasted, 3 oz. 018 13 11
Beef, ground, 75% lean, broiled, 3 oz. 015 13 11

Source: US. Department of /A\gricu|ture, /A\gricu|tura| Research Service, 9004. USDA Nutrient Database for Standard

ReFerence, Release 17. Nutrient Data Laboratory Home Page, vaw.na|.usc|a.gov/ fnic/ Foodcomp.

Functions
Vitamin B has many roles.

1. Vitamin By is part of a coenzyme involved in carbohydrate, fat, and protein metab-
olism, and is particularly crucial to protein metabolism.

2. Your body needs vitamin B to make hemoglobin. Hemoglobin is found in red
blood cells and carries oxygen to the tissues. A vitamin B4 deficiency can result in
a form of anemia that is similar to iron-deficiency anemia.

3. Vitamin Bg is important to the immune system through its involvement in protein
metabolism and cellular growth. It he|ps maintain the health of the organs that make
white blood cells. White blood cells help destroy viruses, bacteria, and fungi that
cause infection.
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VITAMIN B,

Vitamin Bé is also used to break down glycogen to glucose, keeping your blood
sugar level steady during the night, for instance, when you are not eating. Vitamin 86
(along with vitamin C) is also needed for the synthesis of neurotransmitters such as
serotonin and dopamine. These neurotransmitters are required for normal nerve cell

communication.

Food sources

Good sources for vitamin Bg include meat, poultry, fish, and fortified ready-to-eat cereals.
Vitamin Bg also appears in plant foods; however, it is not as well absorbed from these
sources. Good plant sources include potatoes, some fruits (such as bananas and watermelon),
and some leafy green vegetables (such as broccoli and spinach). Figure 6-9 gives the amount
of vitamin Bs in many foods.

Deficiency and toxicity

Deficiency of vitamin Bg, which may occur in some women and older adults, can cause
symptoms such as fatigue, depression, and skin inflammation. The symptoms can become
much more serious if the deficiency continues.

Excessive use of vitamin By can cause irreversible nerve damage to the arms and legs, with
symptoms such as numbness in the hands and feet and difficulty walking. The Tolerable
Upper Intake Level for By is 100 milligrams. The problem with Bg is that, unlike other
water-soluble vitamins, it is stored in the muscles.

Vitamin Bg supplementation became popular when it appeared that the vitamin may
relieve some of the symptoms of premenstrual syndrome and carpal tunnel syndrome, a con-
dition in which a compressed nerve in the wrist causes much pain. No scientific research has
shown that vitamin Bg helps either condition.

FOLATE
Functions

Folate is a component of coenzymes required to form DNA, the genetic material contained
in every body cell. Folate is therefore needed to make all new cells. Much folate is used to
produce adequate numbers of red blood cells, white blood cells, and digestive tract cells,
since these cells divide frequently.

Folate also is involved in amino acid metabolism.

Food sources

Folate gets its name from the Latin word for leaf, fol/ium. Excellent sources of folate include
fortified cereals, green leafy vegetables, legumes, orange juice, and fortified breads. Meats and
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MEATS, POULTRY, FISH, AND ALTERNATES

Food and Serving Size Milligrams Adult RDA
Tuna, fresh cooked, 3 oz. 0.88 13

Beef, liver, cooked, 3 oz. 087 13

Bee, top sifloin, 3 oz 054 1.3
Chicken breast, roasted, 1/9 breast 052 13

Fish, halibut, 3 oz 034 13

Fish, haddock, 3 oz 0.32 1.3

Beef, ground 80 percent lean, broiled, 3 oz. 0.31 13

Beef, rib, roasted, 3 oz. 0923 13

Fish, flounder, 3 oz 020 13
GRAINS

Food and Serving Size Milligrams Adult RDA
Total, 3/4 cup 989 13
Wheaties, 1 cup 10 13
Comn Chex, 1 cup 050 13
[nstant catmeal, 1 packet 0.38 1.3

FRUITS AND VEGETABLES

Food and Serving Size Milligrams Adult RDA
Potatoes, baked, 1 potato 047 13
Bananas, 1 banana 043 1.3
Prune juice, /o cup 098 13
Potatoes, mashed, /o cup 095 13
Brussels sprouts, cooked, /o cup 095 13
Sweet potato, canned, /. o cup 024 13
Spinach, cooked, /5 cup 092 13
Broccali, boiled, /o cup 015 13
DAIRY

Food and Serving Size Milligrams Adult RDA
Soy milk, T cup 094 13

Source: US. Depdrtment of /A\gricuhure, Agricu|turd| Research Service, 9004. USDA Nutrient Database for Standard

Reference, Release 17. Nutrient Data Laboratory Home Page, www,na|,usda,gov/ fnic/| Foodcomp.

dairy products contain little folate. Much folate is lost during food preparation and cooking,
and so fresh and lightly cooked foods are more likely to contain more folate.

The RDA for folate is stated in micrograms of dietary folate equivalents (DFEs). DFEs
take into account the amount of folate that is absorbed from natural and synthetic sources.
Synthetic folate, used in supplements and fortified foods such as breads, is absorbed at 1.7
times the rate of folate that naturally occurs in foods such as leafy green vegetables. Whereas
100 micrograms of naturally occurring folate is counted as 100 micrograms DFE, 100 micro-
grams of synthetic folate is counted as 170 micrograms DFE. The Tolerable Upper Intake Level
for folate is 1000 micrograms of the synthetic form found in supplements and fortified foods.

DIETARY FOLATE
EQUIVALENTS (DFE)
The unit for measuring
folate; takes into account
the amount of folate that is
absorbed from natural and
synthetic sources.
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MEGALOBLASTIC
(MACROCYTIC)
ANEMIA
A form of anemia caused
by a deficiency of vitamin
B,o or folate and character-
ized by large, immature red

blood cells.

NEURAL TUBE
DEFECTS
Diseases in which the brain
and/or spinal cord form
improper|y in ear|y

pregnancy.

Deficiency and toxicity

A folate deficiency can cause megaloblastic (macrocytic) anemia, a condition in which the
red blood cells are larger than normal and function poorly. The red blood cells are large
because they have not matured normally due to the fact that DNA synthesis has slowed
down. Symptoms include digestive tract problems such as diarrhea, fatigue, mental confu-
sion, and depression. Groups particularly at risk for folate deficiency are pregnant women,
low-birth-weight infants, and the elderly.

The need for folate is critical during the earliest weeks of pregnancy, when most women
don’t know they are pregnant. A folate deficiency may cause neural tube defects, which are
malformations of the brain, spinal cord, or both during pregnancy that can result in death
or lifelong disability.

Because of the importance of folate during pregnancy and the difficulty most women
encounter trying to get enough folate in the diet, the Food and Drug Administration requires
manufacturers of enriched bread, flour, pasta, cornmeal, rice, and some other foods to fortify their
products with a very absorbable form of folate. Women who eat folate-fortified foods should not
assume that these foods will meet all their folate needs. They should still seek out folate-rich foods.
Folate requirements increase from 400 to 600 micrograms DFE during pregnancy.

The Tolerable Upper Intake Level for folate is 1000 micrograms/day. Intake of supple-
mental folate should not exceed this level to prevent folate from triggering symptoms of
vitamin By, deficiency, which is discussed next.

Nutrition Science Focus: Water-Soluble Vitamins
FOLATE AND VITAMIN B,,

As mentioned, a deficiency of folate during the early weeks of pregnancy can cause neu-
ral tube defects. The neural tube is the tissue in the embryo that develops into the brain
and spina| cord. The neural tube closes within the first month of pregnancy. Neural tube
defects are diseases in which the brain and spinal cord form improperly in early preg-
nancy. They affect 1 to 2 of every 1000 babies born each year. Neural tube defects
include anencephaly, in which most of the brain is missing, and spina bifida. In one form
of spina bifida, a piece of the spina| cord protrudes from the spina| column, causing

Methyl
Group CHj3

Vitamin B;, removes the methyl group.

Methyl
Group CHjy

Both coenzymes are now active.

para|ysis of parts of the lower body.
Folate and vitamin By are both

involved with making DNA and new

cells. What is most interesting about these

vitamins is that they each need each other Folate
to be activated in the body. Figure 6-10
shows how folate is trapped in the cells in

an inactive form. Vitamin B,y activates the Folate

. 7
folate by removing folate’s methy| group. coenzyme

By receiving the methyl group, vitamin Bo

also becomes actlvated, and now both FIGURE 6-10:

coenzymes are available to make DNA  \/ oo B,o activates folate.

and thereby new cells.
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Because a deficiency in either folate or vitamin B,y causes macrocytic anemia, a physi-
cian may mistakenly administer folate when the problem is really a vitamin 312 deficiency.
The folate will treat the anemia, but not the deterioration of the nervous system due to
a lack of vitamin Byo. If untreated, this damage can be significant and sometimes irre-
versible, although it takes many years to occur. When vitamin B,y is deficient due to an
absorption problem, injections of the vitamin must be given or a nasal spray with vitamin
Bio must be used.

VITAMIN B,

Functions

Vitamin B, is called cobalamin because it contains the metal cobalt. It has several very
important functions.

1. Vitamin Bm functions as part ofa coenzyme necessary to make new cells and DNA.
It also activates the folate coenzyme so that folate can also make new cells and DNA.

2. Vitamin By is needed to maintain the protective cover around nerve fibers and
ensure the normal Functioning of the nervous system.

3. Bone cells also depend on vitamin Bjo.

Food sources

Vitamin B, differs from other vitamins in that it is found only in animal foods such as
meat, poultry, fish, shellfish, eggs, milk, and milk products. Plant foods do not naturally
contain any vitamin B;,. Many ready-to-eat cereals are fortified with vitamin B;,. Unlike
the other B vitamins, vitamin B, is easily destroyed when foods containing it are
microwaved.

Vitamin By, also differs from other vitamins in that it requires éntrinsic factor (a pro-
teinlike substance produced in the stomach) to be absorbed. Vitamin B, must be separated
from protein in food before it can bind with intrinsic factor and be absorbed. Hydrochloric
acid in the stomach helps separate the vitamin. As it enters the small intestine, vitamin B,
attaches to intrinsic factor and is then carried to the ileum (the last portion of the small intes-
tine), where it is absorbed. Vitamin By, is stored in the liver.

Deficiency and toxicity

A vitamin B, deficiency in the body is usually due not to poor intake but to a problem with
absorption. Absorption problems are often due to a lack of intrinsic factor and/or a lack of
hydrochloric acid. Both conditions are more likely as you age. In fact, 10 to 30 percent of
older people may be unable to absorb vitamin By, in food. Individuals with disorders of the
stomach or small intestine may also not absorb enough vitamin By ,.

When vitamin B, is not properly absorbed, pernicious anemia develops. Pernicious
means ruinous or harmful, and this type of anemia is marked by a megaloblastic anemia (as
with folate deficiency) in which there are too many large, immature red blood cells.

INTRINSIC FACTOR
A proteinlike substance
secreted by stomach cells
that is necessary for the

absorption of vitamin Bs.

PERNICIOUS ANEMIA
A type of anemia caused
by a deficiency of vitamin
Bis and characterized by

macrocytic anemia and
deterioration in the function-

ing of the nervous system.
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Symptoms include extreme weakness and fatigue. Nervous system problems also erupt. The
cover surrounding the nerves in the body becomes damaged, making it difficult for impulses
to travel along them. This causes a poor sense of balance, numbness and tingling sensations
in the arms and legs, and mental confusion. Pernicious anemia can result in paralysis and
death if not treated.

Vegetarians who do not eat meats, fish, eggs, milk or milk products, or vitamin B ,-fortified
foods consume no vitamin B}, and are at high risk of developing a deficiency of that vita-
min. When adults adopt a vegetarian diet, deficiency symptoms can be slow to appear
because it usually takes years to deplete normal body stores. However, severe symptoms of
B, deficiency, most often featuring poor neurological development, can show up quickly in
children and breast-fed infants of women who follow a strict vegetarian diet. Fortified cere-
als are one of the few plant food sources of vitamin B, and are an important dietary source
for vegetarians who consume no eggs, milk, or milk products. Vegetarian adults who do not
eat vitamin B,-fortified foods need to consider taking a supplement. Likewise, vegetarian
mothers should consult with a pediatrician regarding appropriate vitamin B, supplementa-
tion for their infants and children.

A deficiency of folate, vitamin Bi,, or vitamin Bg may increase your level of homocys-
teine, an amino acid normally found in the blood. Elevated levels of homocysteine have been
linked with coronary heart discase and stroke. The evidence suggests that high levels of
homocysteine make it harder for blood to flow through blood vessels, damage heart arteries,
and make it easier for blood-clotting cells called platelets to clump together and form a clot,
which may lead to a heart attack. Folate supplementation has been shown to decrease homo-
cysteine levels and improve the flow of blood through the vessels. The folate fortification
program has decreased the prevalence of low levels of folate and high levels of homocysteine

in the blood in middle-aged and older adults.

PANTOTHENIC ACID AND BIOTIN

Both pantothenic acid and biotin are parts of coenzymes that are involved in energy metab-
olism. Pantothenic acid also is involved in steps to make lipids, neurotransmitters, and
hemoglobin. As part of a coenzyme, biotin is also involved in making fat and glycogen, as
well as metabolizing amino acids.

Both pantothenic acid and biotin are widespread in foods. Good sources of pantothenic
acid include fortified ready-to-eat cereals, beef, poultry, mushrooms, potatoes, and tomatoes.
Good sources of biotin include egg yolks, whole grains, and soybeans. Intestinal bacteria
make considerable amounts of biotin. Deficiency of either vitamin is rare, and toxicity con-
cerns are not known.

CHOLINE AND VITAMINLIKE SUBSTANCES

Choline can be made in the body in small amounts. It is needed to make the neurotransmit-
ter acetylcholine and the phospholipid lecithin, the major component of cell membranes.
Lecithin is also a required component of VLDL, the lipoprotein that carries triglycerides and
other lipids made in the liver to the body cells. Without enough lecithin, fat and cholesterol
accumulate in the liver.

Choline is considered a conditionally essential nutrient, because when the diet contains
no choline, the body can't make enough of it and liver damage can result. It is rare for the
diet to contain no choline because it is so widespread in foods (rich sources include milk,
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eggs, and peanuts). The Food and Nutrition Board has set an Adequate Intake and a
Tolerable Upper Intake Level for choline based on gender and age.

Vitaminlike substances such as carnitine, lipoic acid, inositol, and taurine are necessary
for normal metabolism, but the body makes enough, and so they are not considered vita-
mins at this time.

Other substances are promoted as being vitamins, or at least important to human nutri-
tion, that are clearly not vitamins or will never be vitamins. Examples include para-aminobenzoic
acid (PABA), bioflavonoids (incorrectly called vitamin P), pangamic acid (incorrectly called
vitamin Bs), and laetrile (incorrectly called vitamin B,,—a supposed cancer cure that is, in fact,

harmful).

MINI-SUMMARY

1. Water-soluble vitamins include vitamin C and the B-complex vitamins. The B vitamins work in
every body cell, where they function as coenzymes. A coenzyme combines with an enzyme to
make it active. Without the coenzyme, the enzyme is useless.

2. The body stores only limited amounts of water-soluble vitamins (except vitamins Bé and 819),
Due to their limited storage, these vitamins need to be taken in daily.

3. Dietary intakes of vitamin C are low enough to be of concemn for many American adults.

4. Excesses of water-soluble vitamins are excreted in the urine. Even though excesses are
excreted, excessive supplementation of certain water-soluble vitamins can cause toxic side
effects.

5. Figure 6-11 lists the recommended intakes, functions, and sources of the water-soluble vitamins.

Vitamin Recommended Intake Functions
Vitamin C RDA: Co”agen formation
Men: 90 mg Wound healing
Women: 75 mg Synthesis of some hormones
Upper Intake Level: Hed|thy immune system
2000 mg Antioxidant
Albsorption of iron
Thiamin RDA: Part of coenzyme in energy
Men: 12 mg metabolism
Women: 1.1 mg Nerve function
Upper Intake Level:
None
Riboflavin RDA: Part of coenzymes in energy
Men: 1.3 mg metabolism
\Women: 11 mg

Upper Intake Level:
None

SOUI‘CCS

Citrus fruits, bell peppers,
kiwi fruit, strawberries,
tomatoes, broccol,
potatoes; fortified
juices, drinks, and
cereals

Pork, dry beans, whole-
grain and enriched/
fortified breads and
cereals, peanuts, acorn
squash

Milk, milk products, organ
meats, whole-grain
and enriched/fortified
breads and cereals,

€ggs, some meats

(con tinued)
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Vitamin
Niacin

Vitamin By

Folate

Vitamin Bjo

Pantothenic

Add

Biotin

Choline
(Conditionally

essentiaD

Recommended Intake

RDA:

Men: 16 mg niacin
equivalent

Women: 14 mg niacin
equivalent

Upper Intake Level:

35 mg niacin equivalents
(synthetic forms from

supp|ements and/or

fortified foods)

RDA:

13 mg
Upper Intake Level:

100 mg

RDA:

400 micrograms dietary
folate equivalent

Upper Intake Level:

1000 micrograms dietary folate
equivalents (synthetic forms
from supp|ements and/or
fortified foods)

RDA:

9 4 micrograms

Upper Intake Level:
None

Al
5 mg

Upper Intake Level:
None

Al:

30 micrograms
Upper Intake Level:
None

Al:

Men: 550 mg
Women: 495 mg
Upper Intake Level:
3500 mg

Functions
Part of coenzymes in

energy metabolism

Part of coenzyme involved
in carbohydrdte, th, and
espedially protein metabolism
Synthesis of hemoglobin
(in red blood cells) and
some neuro-transmitters
|mportant for immune system
Part of coenzyme required to make

DNA dﬂd new ce||s

Amino acid metabolism

Part of coenzyme that makes new
cells and DNA

Conversion of folate into active
coenzyme form

Normal Functioning of nervous system

Hed|th\/ bones

Part of coenzyme in energy

metabolism

Part of coenzyme involved in
energy metabolism and

synthesis of fat and g|ycogen

Synthesis of neurotransmitter
Synthesis of lecithin (a
phosphohpid) found in cell

membranes

Sources

Meat, pou|try, fish,
organ meats, whole-
grain and enriched/
fortified breads and
cerec3|s, peanut

butter, milk, eggs

Meat, pou|try, fish,
potatoes, fruits such
as bananas, some
lealy green
vegetab|es, fortified

cerea|s

Fortified cereals, green
|eaFy vegetab|es,

|egumes, orange juice,

fortified breads

Animal foods such as
meat, pou|try, fish,
shellfish, eggs, milk,
and milk products

Widespread

Fortified cereals, beef,
pou|try, mushrooms,
potatoes, tomatoes

Widespread

Egg yolks

Made in intestine

Widespread
Milk, eggs, peanuts
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INGREDIENT
FOCUS:

FRUITS AND
VEGETABLES

NUTRITION: HEALTH BENEFITS OF FRUITS
AND VEGETABLES

Fruits and vegetables generally have the following characteristics:

Low in kcalories

Low or no fat (except avocados)
No cholesterol

Good sources of fiber

Excellent sources of vitamins and minerals, particu|ar|y vitamins A and C (see
Figure 6-12)

In selecting your daily intake of fruits and vegetables, the National Cancer Institute recommends

choosing:

o At least one serving of a vitamin A—rich fruit or vegetable a day.

® At least one serving of a vitamin C—rich fruit or vegetable a day.

® At least one serving of a high-fiber fruit or vegetable a day.

® Several servings of c