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Knowing
nutrients

Nutrients are Important

Nutrients in food are very important for building and repairing body tissues and for regulating body
processes such as digestion, energy production, and muscle contraction. In addition, food is the primary
source of energy for the body.

Nutrient and energy requirements for people differ depending on age, gender, body size, physical activity
level, metabolic rate, and other factors such as pregnancy. Consequently, there is no single “ideal” food
plan for everybody. Standards have been developed to specify the nutrient intake levels considered to

be adequate to meet the nutrient needs of practically all healthy people. These standards are called the
Dietary Reference Intakes (DRI) or Daily Values. The best way to ensure that you are meeting the DRI for
essential nutrients is to consume a well balanced diet. A Registered Dietitian is an excellent resource to
determine the food plan that will help you meet your calorie and nutrient requirements.

Food and Energy

The total energy (calories) in a given food depends upon

the amount of carbohydrate, fat, protein, and alcohol it too I S fo [
contains. These substances provide different amounts of

calories for the same unit of weight: S u Ccess

Calories/gram:

Carbohydrates (4) - |dentify the major nutrients.
Protein (4) - Understand the basic functions of
Fat (9) the different energy nutrients.
Alcohol (7) - Use the concepts of empty calorie
and nutrient dense to accurately

Density is an important nutrition principle that can be
applied to both calories and nutrients. A calorie dense food
is one that contains a large number of calories and relatively
few nutrients in a given amount of the food. Foods that ;
contain primarily.fa.t and/or alcohol are more Falorie dense WWW.OPT‘FAST.Com
than foods containing carbohydrates or protein. Large
amounts of sugar also increase the caloric density of foods.
You may have heard calorie dense foods referred to as having “empty calories” Examples include candy
and sweets, jams and jellies, honey, syrups, salad dressings, butter, margarine, beer, wine, and liquor.

describe foods.
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2 Knowing Nutrients

Nutrient dense describes a food that provides a large amount of one or more nutrients for a relatively
small number of calories. Fruits and vegetables, whole grain breads and cereals, low-fat or skim milk
products, lean meats, poultry, and fish are nutrient dense foods.

As you get older, your body requires less energy. During weight loss and maintenance, it is especially /—\
important to maximize your nutrient intake by choosing nutrient dense foods, because these foods will
give you the most nutritional “bang” for your caloric “buck”

Nutrients in food fall into one of six groups. Each group has very specific functions.

Carbohydrates

Carbohydrates provide the main source of energy for your body. Glucose, circulating in the blood, is the
end product of carbohydrate digestion and is the primary source of energy for most body tissues. Any
blood glucose that is not used immediately for energy or stored in the liver or muscles is converted to fat
and stored as body fat.

Two types of carbohydrates in your diet — simple and complex. The digestion process breaks down both
types into blood glucose to be used by the body as fuel.

Simple carbohydrates in your diet either occur Complex carbohydrates are long chains of many
naturally (fruit sugars, honey, milk sugar) or are simple carbohydrates linked together. You may
processed (table sugar, corn sweeteners used in soft ~ know them as starches and fibers. Foods high in (
drinks). Generally, the foods that contain naturally complex carbohydrates (bread, cereal, rice, pasta,
occurring sugars are more nutrient dense than foods  grains) provide significant amounts of energy as

that are high in processed sugars. For example, well as other important nutrients. Many foods that

3/4 of an orange has about the same amount of are high in complex carbohydrates also provide
calories and carbohydrates as a lollipop. However, dietary fiber. The typical American diet is relatively

the orange provides 100 percent of the DRI for low in fiber.

vitamin C, as well as a small amount of fiber. Adding
processed sugars to foods (such as ready-to-eat
cereals) reduces their nutrient density, as extra sugar
adds calories but no nutrients.

Two types of fiber:

Water-soluble fiber slows the emptying of food from the stomach, which may help to
decrease hunger. Also may be useful in lowering high blood cholesterol levels. Sources
include oats, fruits, and legumes.

Water-insoluble fiber speeds passage of food through the intestines and is essential for proper
bowel function. Sources include wheat bran, fruits, and vegetables.

Carbohydrates should make up approximately half (50 to 60) percent of the calories you eat in a day.

Most of your total carbohydrate intake should come from foods high in complex carbohydrates. The
recommended level of fiber perday is 21 to 25 grams for women and 30 to 38 grams for men. Although (
the level of fiber for maximum benefits has not been determined, 20 to 35 grams of fiber a day from food
sources (vs. fiber supplements) appear to be beneficial.
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Knowing Nutrients 3

Protein

Most Americans typically eat more protein than is required — perhaps 1-1/2 to 2 times as much as needed.
Protein should provide 15 to 20 percent of all the calories you eat in a day. When too much protein is
consumed, it is either used as an inefficient source of energy or converted to fat. In fact, excessive protein
consumption, either from food sources or by liquid or powder supplements, may cause dehydration and

kidney problems. Some high-protein foods (dairy products and meats) can be high in fat and calories, and may
contribute to the future development of heart disease.

Protein is the principal component of muscle tissue. It also provides the building blocks for important hormones
and digestive enzymes. Protein is needed for a healthy immune system and to carry oxygen in the blood. The

basic building blocks of all proteins are called amino acids.
Two types of amino acids:

Essential amino acids cannot be produced by the body: they must be obtained from
the foods you eat. Your body requires nine essential amino acids.

Nonessential amino acids can be produced by the body.
Two types of protein foods:

Complete protein foods contain all nine essential amino acids in the correct proportion for growth.
Sources of complete protein include dairy products, eggs, fish, fowl, and meats.

Incomplete protein foods lack one or more of the nine essential amino acids or contain them in the
wrong proportion for adequate growth. Sources of incomplete protein include beans, grains, fruits,
nuts, and vegetables (plant sources). When certain plant foods (e.g., starchy beans) are combined
with another plant food (e.g., grains) or an animal protein (e.g., meat), the protein becomes more
useful to the body. Therefore, combining incomplete proteins can make a complete protein source.

Fats

Although fat is often portrayed as a nutritional villain, consuming modest quantities of fat is essential for
achieving a balanced diet and healthy metabolism. The fat soluble vitamins (A, D, E, and K) can only be
absorbed into our bodies when they are attached to fatty acids found in food. Dietary fats also enhance
the flavors of foods, and improve satiety (the feeling of being full). Stored fat insulates our bodies from cold

temperatures, protects vital organs, combines with proteins to form healthy cell membranes and contributes

to hormonal functions in women.

Most Americans consume much more fat than their bodies require. This often contributes to a high calorie
intake and eventual weight gain. Most people also eat too much of the wrong types of fats.

Four types of fatty acids:

Saturated fats come primarily from animal sources and are usually solid at room temperature.
Examples include high-fat meat, dairy products (whole milk, cheese, butter), and the skin of
animals (chicken or turkey skin). A few plants (palm, coconut, and cocoa) contain saturated
fat. Eating a lot of foods high in saturated fats increases blood cholesterol levels and the risk of

heart disease.

Monounsaturated fats may protect against heart disease. In Mediterranean countries, where
the consumption of monounsaturated fats is high, the incidence of heart disease is low. Olive oil
and canola oil are good sources of monounsaturated fats.
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4 Knowing Nutrients

Polyunsaturated fats come from plant sources and are soft or liquid at room temperature.
Foods that contain large amounts of polyunsaturated fats include safflower, sunflower, corn,
and soybean oils. The role that polyunsaturated fats play in heart disease is not yet fully
understood.

Trans fats (a/k/a: trans fatty acids) are formed when polyunsaturated vegetable oils are
artificially saturated to form margarine or shortening. Trans fats can be found in snack foods
and baked foods made with “partially hydrogenated vegetable oil” or “vegetable shortening”

Small amounts of trans fatty acids occur naturally in some animal products such as dairy foods. Like
saturated fats, trans fats contribute to the development of high cholesterol levels and heart disease.

People whose diets are high in fat, especially saturated fats and trans fatty acids, tend to have a high
blood cholesterol level, which has in turn been linked to hardening of the arteries.

Water

Water is a nutrient! It doesn’t supply energy (calories) but, without water, most people could not survive
more than a few days. About 55 to 70 percent of the human body is water.

Water's major function is to regulate the body’s temperature. During physical activity, water keeps the
body from overheating. Dehydration can lead to loss of coordination, cramps, heat exhaustion, and even
hallucinations or life-threatening heat stroke. For most people engaging in moderate physical activity,
plain cool water is the fluid of choice.

The thirst mechanism is not always a reliable indicator of the body’s need for water. For this reason, be
sure to drink plenty of water every day. At least eight cups of water per day are recommended. Your body
needs more when fluids are lost through sweating, frequent urination, or diarrhea.

Vitamins

Americans spend nearly 2 billion dollars annually on vitamin supplements. While vitamins contain no
calories and, therefore, cannot provide energy, they are required for the release of energy in the body and
for the regulation of growth and development, metabolism, and other body processes.

Two types of vitamins:

Fat-soluble vitamins (A, D, E, and K) are absorbed and stored in fat tissue. These vitamins

are essential for healthy skin, bones, and blood. Excess amounts of these vitamins are not
excreted in the urine, and can accumulate and become toxic. Too much vitamin A and D can
lead to damage to organs and other tissues.

Water-soluble vitamins (B-complex, C, biotin, folacin, pantothenic acid) are absorbed in the
body’s water and excreted in urine if taken in excess. These nutrients are essential for energy
production, blood cell formation, and proper functioning of the nervous system. Some
people believe that taking megadoses of water-soluble vitamins is harmless because any
excess is excreted. Recent research has shown this to be erroneous and potentially harmful.
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Knowing Nutrients A

Macronutrients

Please read each statement below and circle the response
that best reflects your opinion: T=True F=False

1. T F Processed simple carbohydrates are a good source of vitamins
and minerals. .

Complex carbohydrates include starches and fibers.
Thirst is an accurate indicator of the body’s need for fluids.

Some foods contain a lot of fat but no cholesterol.

o AW N
- =4 =
e I 7 = [ 7 |

Fiber occurs naturally in foods from plants but not in foods
from animals.

6. T F Youcannotgetenough protein from a diet that has little or
no meat, poultry, fish, or milk.

7. T F When protein intake is greater than the body’s needs, extra
protein can be converted to fat.

8. T F Digestible complex carbohydrates are composed of long chains
of simple sugars.

9. T F The primary function of carbohydrates is to provide energy.

10. T F Allfatshould be eliminated from the diet.

Answers: 1.F/2.T/3.F/4.T/5T/6.F/7.T/8T/9.T/10.F
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B Knowing Nutrients

Micronutrients

Please read each statement below and circle the response
that best reflects your opinion: T=True F=False

1. T F Vitamin supplements do not provide energy.

2. T F Megadoses (more than 10 times greater than the DRI) of B vitamins
are not harmful because any excesses of these vitamins are excreted
in the urine.

3. T F Mineralsare part of the hard tissues in the body.

4. T F The best way to get enough minerals in your diet is to take a
supplement.

5. T F Ifyouwantto“make sure”you are getting enough vitamins and
minerals, you should choose a supplement that provides more
than 200 percent of the DRI for each nutrient.

6. T F Large doses of vitamin C can prevent colds.

7. T F Microminerals are minerals that have very small molecular size.

For the questions below, circle the letter of the one best
response.

8. Which statement is true about vitamins?

a.Vitamins may be consumed in as large quantities as possible.
b. Vitamins aid the body in performing vital life functions.
c.Vitamins provide energy.

d. Vitamins are macronutrients.

9. The best way to obtain the necessary vitamins and minerals is:

a. Eat fruits and vegetables.

b. Include red meat regularly.

c. Eat a well-balanced diet.

d. Consume only whole grain breads.

Answers:1.T/2.F/3.T/4.F/5F/6.F/7.F/8Db/9.c
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Knowing Nutrients C

Nutrient Requirements of Adults

Please read each statement below and circle the response
that best reflects your opinion: T=True F =False

1. T F Americans should double their usual intake of fiber.

2. T F Health professionals recommend that carbohydrates provide at
least 50 percent of the total calories consumed daily on a weight
reduction diet.

3. T F Healthy adults should try to obtain 30 percent of their total daily
calorie intake from protein.

4. T F Americans need to take a multivitamin tablet daily to ensure an
adequate intake of all essential vitamins.

5. T F TheDRIsare set at a level high enough to meet the needs of
most healthy people.

6. T F All people require exactly the same amount of essential nutrients.
7. T F We typically eat more protein than we need for good health.

8. T F Thereareonly 15 nutrients for which healthy adults need to
consume adequate amounts.

9. T F Consuming at least eight cups of water per day is a good dietary
practice.

For the question below, circle the letter of the one best

response.
10.  For good health, Americans should consume percent of their calories
from fats.

a. Less than 30 percent

b. 31-34 percent

C. 35-39 percent

d. Greater than 39 percent

Answers:1.T/2.T/3.F/4F/5T/6.F/7.T/8.F/9.T/10.a
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D Knowing Nutrients

Sources of Nutrients in Foods

Please read each statement below and circle the response
that best reflects your opinion: T=True F=False

1. T F Many fruits and their juices are rich sources of water-soluble vitamins.

2. T F Eating whole grain foods, such as oatmeal or whole wheat bread,
adds fiber to the diet.

3. T F Hamburger meat is the most significant source of saturated fats in
the typical American’s diet.

4. T F Coconut, palm,and palm kernel oils are rich sources of cholesterol.
5. T F Coffee, tea, and soft drinks are good sources of water.

6. T F Complete proteins are found only in animal products.

For the questions below, circle the letter of the one best
response.

7. A type of oil that contains mostly monounsaturated fat is:

a. Olive oil

b. Safflower oil
¢. Coconut ail
d. Palm oil

8. Which of these combinations best meets essential amino acid needs of adults?

a. Peanut butter and banana
b. Rice and navy beans

¢. Mushrooms and barley

d. Peas and pearl onions

9.To increase the amount of fiber in the diet:

a. Eat more milk products, such as yogurt and cottage cheese.
b. Eat more lean meats, such as chicken and fish.

¢. Eat more dried beans and peas.

d. Eat more rice and noodles.

Answers: 1.T/2.T/3.T/4.F*/5F/6.T/7.a/8b/9.c

*While it is true that coconut, palm, and their oils do not contain cholesterol, these foods to contain a high level of saturated fat which can be converted to cholesterol in the human body.
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Knowing Nutrients 5

Minerals
Minerals are inorganic elements that form most of the hardened parts of the human body (bones and teeth).
Minerals also control important body processes in nerves, cells, and the brain.
There are two groups of minerals that are commonly found in humans: macrominerals (we require at least 100
mg per day) and trace (micro) minerals (we require less than 100 mg per day).
Macrominerals include calcium, phosphorus, magnesium, sulfur, potassium, sodium, and chloride.
Microminerals include iron, iodine, fluoride, zinc, selenium, copper, chromium, manganese,

molybdenum, cobalt, arsenic, nickel, and vanadium. Over 20 different minerals are believed to be
essential for health. The best way to obtain the recommended intakes of minerals is to consume

a well-balanced and varied diet.

Additional information about the functions and food sources of specific nutrients is provided on pages 7 & 8.

Phytochemicals

Phytochemicals are not strictly nutrients, rather they are chemicals found in plants. Research on
phytochemicals is ongoing, but these compounds have been linked to reduced risk of certain
types of cancer. There are hundreds, perhaps thousands, of phytochemicals. The best way to
ensure a healthy intake of these chemicals is to consume a minimum of five servings of fruits

and/or vegetables each day.

'Knowing What to Eat
Your diet should provide all of the nutrients necessary for health. Proteins, fats, carbohydrates, vitamins,
minerals, and water are the six major classes of nutrients that your body needs. Your body requires more
than 40 nutrients to reach and maintain health.
No single food (with the exception of human breast milk during the first four to six months of life) supplies

all of the essential nutrients in the amounts you need. Milk, for instance, contains very little iron, and meat
provides little calcium. This is why it is important for you to consume a wide variety of foods.

The government has devised a system for planning and tracking food intake to help consumers attain a
balanced intake of nutrients from a variety of foods. The Food Guide Pyramid below not only shows the
number of servings from each food group, but also emphasizes grain products, fruits, and vegetables in our

diets. The information is applicable to all food plans.

Food Guide Pyramid

Food Group |

Visit

www.mypyramid.gov Fats, oils & il T, T ——

for interactive activities “Milk, yogurt & cheese 2-3 servings

At persaalieesd ‘Meat, poultry, fish, dry beans, eggs &nuts | 2-3servings

recommendations. Vegetables i . ,, 3-5 servings
Fruits . 2-4servings
Bread, cereal, rice & pasta ~ Ellservings
Exercise 30 minutes dail
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6 Knowing Nutrients

Using Nutrients Appropriately

Everyone’s nutrient requirements are slightly different, and they change at different life stages. The best
available scientific knowledge is gathered regularly to establish standard levels of intake of essential
nutrients that are considered to be adequate to meet the known nutrient needs of most healthy persons.
These standards are called the Dietary Reference Intakes (DRI).

DRIs have not been established for all the nutrients needed by the body. However, if you meet the DRIs
for the established nutrients through a balanced diet, you are likely to obtain adequate amounts of all
other nutrients for which DRIs are not currently established. Also, it is not necessary to consume 100
percent of the DRI for every nutrient each day. Only when you routinely consume less than 67 percent of
any nutrient do you put yourself at risk for a nutrient deficiency.

Remember, no single food or food plan can guarantee health and well-being. Good health depends on
many things beyond what you eat, including heredity, lifestyle habits, personality traits, mental health and
attitudes, and environment. Although food alone cannot make you healthy, good eating habits based on
moderation and variety can support good overall health.

Dietary Reference Intakes*

Adults (19-50 yrs) | Men Women

Protein (grams) 63 50
Fat-soluble Vitamins ‘ |
Vitamin A (ug) ; 900 700
Vitamin D (ug) f 5 5
Vitamin E (mg) | 15 | 15
Vitamin K (mcg) ‘ 120 90
Water-soluble Vitamins |
Vitamin C (mg) 0 | 75
Thiamin (mg) | 12 | 11
Riboflavin (mq) ‘ 13 | 1.1
Niacin (mg) | 16 14
Vitamin B6 (mg) ; 13 | 13
Folate (mq) 400 400
Vitamin B12 (mg) J 24 24
Minerals
Calcium (mg) 1000 1000
Phosphorus (mg) 700 700
Magnesium (mg) 420 320
Iron (mg) 8 18
Zinc (mg) ; 1M | 8
lodine (mcg) 150 150
Selenium (mcg) 55 1 55

*2004 National Academy of Sciences
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Macronutrients
Nutrient  Function in Body ' Food Sources
Protein ' Component of muscle, skin, blood, enzymes, - Complete protein: Meat, poultry, fish, dairy products, eggs.
- hormones; important for blood clotting, | Incomplete protein: Legumes, grains, nuts, cereals
~ healing, and transporting oxygen inblood. 7
Carbohydrate f Sugars and starch provide energy; fiber is Processed sugar (simple): Table sugar, jelly, corn syrup,
| important for proper bowel function. " etc. Naturally occurring sugar: Fruit, milk. Starch: Bread,
rice, cereal, pasta, vegetables Dietary fiber (complex):
Whole grain breads and cereals, vegetables, fruit.
Fat Needed for absorption of fat-soluble ' Saturated: Animal products; coconut, palm, palm kernel
- vitamins; fat deposits in body cushion vital  oils. Monounsaturated fats: Olive, peanut, canola oils.
- organs and provide insulation. - Polyunsaturated fats: Corn, soybean, safflower, sunflower
‘ ' oils. Trans fats: Fried foods, baked goods, snack foods,
| stick margarine B
Water | Basic component of blood, sweat, urine, ' Beverages (excluding alcohol and caffeine-containing
and all cells; essential for digestion and beverages), fruits, vegetables
- absorption of nutrients; regulates body
temperature; lubricates joints.
Micronutrients
Water-soluble
Vitamins - Function in Body ' Food Sources
Vitamin C Strengthens walls of cells; aids in wound Citrus fruits, sweet peppers, strawberries, broccoli,
~ healing; helps build bones and teeth; cauliflower, cabbage, tomatoes
7 increases absorption and use of iron. ‘ S
Vitamin B1 Releases energy from food; keeps nerves Whole grain and enriched grain products; pork and
| healthy; promotes good appetite and ' other meats; dried peas, and beans.
| digestion.
Vitamin B2 ' Releases energy from food; helps cell growth  Milk, lean meat, eggs, enriched and whole grain
' and development. | products.
Vitamin B3 | Releases energy from food; maintains health | Poultry, fish, lean meat, peanuts, dried peas and
| of skin, digestive tract, and nervous system. | beans.
Vitamin B6 | Important for protein metabolism. Poultry, fish, pork, whole grain cereals
Vitamin B12 ' Necessary for normal functioning of all body  Fish, meat, eggs, milk products
 cells, especially red blood cells.
Biotin ' Necessary for metabolism of carbon dioxide. Milk, meat, egg yolk, cauliflower, dried peas and
,,,,,, | beans.. |
Folic Acid ' Necessary for formation of red blood cells. | Kidney beans, lima beans, spinach, broccoli,

fortified cereals.

Pantothenic
Acid
~hormones.

Necessary for metabolism of protein and
' fat; normal functioning of blood cells and

Eggs, fish, whole grain cereals

Fat-soluble

Vitamins | FunctioninBody : FoodSources ===
Vitamin A Important for vision, growth, and - Dark green and deep yellow vegetables and

' reproduction. fruits; fortified dairy products and margarine
Vitamin D Promotes growth of bones and teeth. Fortified margarineand mik
Vitamin E  Prevents breakdown of unsaturated fatty - Vegetable oils

- acids; important for red blood cell formation.
Vitamin K ' Necessary for normal clotting of blood. ' Dark green, leafy vegetables
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Macrominerals

Minerals - Function in Body - Food Sources
Calcium - Formation of bones and teeth; muscle Dairy products, broccoli, green leafy vegetables
contraction. “
Phosphorus ' Formation of bones and teeth; regulation = Dairy products, meat, fish, poultry, whole grain cereals,
- of many body processes. ' legumes
Magnesium ' Activator of many enzymes; influences Whole grain cereals, nuts, milk, green vegetables,
almost all body processes. legumes
Sodium ' Regulates body fluid balance. ' Salt, processed foods
| i
Chloride  Activates chemical reactions; needed for  Salt

proper digestion.

Potassium ' Regulates body acidity and activates  Fruits, milk, meat, vegetables
chemical reactions. ‘

Sulfur ~Essential for blood clotting; activates Protein foods
chemical reactions.

Microminerals

Minerals * Function in Body - Food Sources

Iron ! Transports oxygen in the blood. - Meat, legumes, whole or enriched grains, dark green
' vegetables

Zinc Part of many enzymes and insulin. ' Seafood, meat, whole grains

Copper ' Part of several enzymes. ’ Shellfish, whole grains, cherries, poultry, cocoa, nuts

lodine  Part of the thyroid hormone that controls lodized table salt, seafood

' reactions involving energy.

|

Fluoride Reduces dental cavities and may Fluoridated drinking water, fish, soybeans, spinach
' minimize bone loss. *

key goals
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