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Chapter 1 Defining Nutrition

TasLE 1.4  Energy Content of Carbohydrate, Protein,

Lipid, and Alcohol
Kcalories/gram Kjoules/gram
Carbolwdrate 4 16.7
Protein 4 16.7
9 576

Lipid
.“b.l[i..'ﬂhﬂl i 193
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TABLE 1.5 Calculating the Energy in a Food

To calculate the energy in a food, multiply:
Grams of carbohvdrate X 4 kcalories per gram

Grams of protein X 4 kealories per gram
Grams of fat X 9 kealories per gram

The sum of these is the energy in the food.

For example:

For a slice of bread that contains 17 grams of carbohvdrate. 3 erams of protein. and 1 aram of fat;

Carbolwdrate 172 % 4 5;(:;11-'1_{ = 65 keal
Protein 3 g X 4 keal/'g = 12 keal
Fat 1 g > 9kecallg = 9 keal
Total energy = 89 kcal
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CALCULATING THE ENERGY
AvAlILABLE FROM FOODS

e T i,

i

- ' .

Examplie:
275 g carbohydrate >< 4 kecal/g = 1,100 kcal

300 kcal

TE g protein >< 4 kcal/ g

67 &= fat < 9 kcal/’2 = 600 kcal (rounded
from 603 kcal)

Total = 2,000 kcal

CALCULATING THE PERCEMNTAGE OF
KILOCALORIES FROM NUTRIENTS

§ >~ 100 = % protein kcal

)
B

1,200 kcal
55% carb. kcal

:
g
b
l
:
E
X
8
i

J00 kcal
15% protein kcal

&
n
o
i
X
©

I

G600 kcal (rounded
from kcal)
30% fat kcal

:
i
_§
E
5
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TAaBLE 1.3

Measures Used in Nutrition

Metric Measure English Conversion
Measures of weight

1 kilogram (kg) = 1000 grans (g’ = 22 pounds (Ib)

454 grams = | pound = 16 ounces oz
254 grams = | ounce

4 grams of sugar or salt
1 gram = 1000 milligrams (g

1 milligram = 1000 microgrums ug or meg

Measures of voiume

1 liter = 1000 milliliters (ml
5 milliliters

15 milli

30 milliliters

Measures of length

1 meter m) = 10 centimeters ocm) =
L000000 millimeters (mm !

254 centimeters

= about 1 teaspoon ' tsp

= approximately 1 quart (qt) = 4 cups
= lcup =5Soz

= 1 teaspoon

= 1 tablespoon (Thsp' = 3 teaspoons
= approximately 1 fluid ounce

= 39.4 inches (in.! = 1.09 vards vd)
= linch
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TO HEALTHY EATING

Choose whole grain
and enriched orange vegetables and miilk products more poultry and fish, as well
products more orange fruit more often. often. as dried peas. beans and
often. lentils more often.



Food Guide Pyramid. The USDA’s Food
Guide Pyramid has been replaced by
MyPyramid.

Source: US Department of Agriculture. The Food Guide
Pyramid. Home and Garden Bulletin, No. 2522; August
1992, revised October 1996.




VEGETABLES FRLIITS
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Accessed 1028/ 08.

implement the principles of



:yl/ | MyPyramid: Foods, Serving Sizes, and Tips

@R YOUR INFORMATION

Grains Amount Equal to 1 Ounce Common Portions and Ounce Equivalents
Bagels 1 “mini” bagel 1 large bagel =— 4 ounce equivalents

Biscuits 1 small (27 diameter) 1 large (3”) = 2 ounce equivalents

Breads 1 regular slice 2 regular slices =— 2 ounce equivalents

Bulgur 1% cup cooked

Cornbread 1 small piece (2¥%”7 =< 1%a” >< 1%4”) 1 medium piece = 2 ounce equivalents

English muffin 5 muffin 1 muffin = 2 ounce equivalents

Muffins 1 small (2¥%2” diameter) 1 large (3%” diameter) = 3 ounce equivalents
Oatmeal 1% cup cooked

Pancakes 1 pancake (42" diameter) 3 pancakes (4%"” diameter) = 3 ounce equivalents
Popcorn 3 cups, popped 1 microwave bag, popped = 4 ounce equivalents
Ready-to-eat cereals 1 cup flakes; 1% cups puffed

Rice 15 cup cooked (1 ounce dry) 1 cup cooked = 2 ounce equivalents

Pasta 15 cup cooked (1 ounce dry) 1 cup cooked = 2 ounce equivalents

Tortillas 1 small (&” diameter) 1 large (12” diameter) = 4 ounce equivalents

Tips: Make half your grains whole. Choose foods that name one of the following first on the label’s ingredient list: brown rice, bulgur, graham flour, oatmeal, whole oats,
whole rye, whole wheat, wild rice. Go easy on high-fat or sugary toppings.

Amount Equal to

Amount Equal to
1 Cup of Vegetables

Vegetables 1 Cup of Vegetables

Vegetables
Dark-Green Vegetables

Spinach, romaine, collards, 2 cups raw or 1 cup cooked
mustard greens, kale, other

leafy greens

Starchy Vegetables
Corn

Green peas

White potatoes

cup or 1 large ear (8" to 9” long)
cup
cup diced or mashed

BRRR

Broccoli 1 cup chopped or florets medium potato, boiled or baked
Orange Vegetables Other Vegetables
Carrots 1 cup, raw or cooked Bean sprouts 1 cup cooked
2 medium whole Green beans 1 cup cooked
1 cup baby carrots (about 12) Mushrooms 1 cup raw or cooked
Pumpkin, sweet potato, 1 cup, cooked Tomatoes 1 large raw whole (3%)
winter squash 1 cup chopped, sliced, or cooked

Dry Beans and Peas
Black, garbanzo, kidney, 9
pinto, soybeans; black-eyed
peas, split peas

Tofu

cup whole or mashed, cooked

1 cup of *%2” cubes

Tips: Vary your veggies. Eat more dark-green vegetables, more orange vegetables, more dry beans and peas.

Buy fresh vegetables in season for best taste and lowest
cost. Buy vegetables that are easy to prepare.



Fruit

Apple
Applesauce
Banana

Melon

Grapes

Canned fruit or diced raw fruit
Orange or peach
Strawberries
100% fruit juice
Avocado

Amount Equal to

FRERBRBRRE B

Cup of Fruit

small

cup

large (8” to 9” long)

cup diced or melon balls

cup whole; 32 seedless grapes
cup

large

About 8 large berries

il I}

cup

1% avocado

Tips: Focus on fruit. Eat a variety of fruit. Choose fresh, frozen, canned, or dried
fruit. Go easy on juices. When choosing a juice, look for “100% juice” on the label.

Meat and Beans

Cooked lean beef, pork, ham
Cooked chicken or turkey,
without skin

Cooked fish or shellfish

Eggs
Nuts and seeds

Dry beans and peas

Amount Equal to 1 Ounce

1 ounce
1 ounce

1 ounce

1 egg

1% ounce of nuts (12 almonds,
24 pistachios, 7 walnut halves)
1% ounce of seeds, roasted

1 tablespoon of peanut butter

12 cup cooked dry beans or peas
Y4 cup baked beans, refried beans

Y4 cup tofu
1 ounce tempeh
2 tablespoons hummus

Milk
Milk
Yogurt
Cheese

Milk-based desserts

Amount Equal to
1 Cup of Milk

1 cup

1 regular container (8 ounces)
1Y% ounces hard cheese

14 cup shredded cheese
ounces processed cheese
cups cottage cheese

cup pudding made with milk
cup frozen yogurt

FRNN

Tips: Get your calcium-rich foods. Go low-fat or fat-free. If you don’t or can’t
consume milk, choose lactose-free or other calcium sources such as calcium-
fortified juices, cereals, breads, soy beverages, or rice beverages.

Common Portions and Ounce Equivalents

a |
0
a |
o
i |
|

small steak — 3%% to 4 ounce equivalents

small lean hamburger =— 2 to 3 ounce equivalents
small chicken breast half = 3 ounce equivalents
can tuna, drained — 3 to 4 ounce equivalents
salmon steak =— 4 to 6 ounce equivalents

small trout = 3 ounce equivalents

Tips: Go lean on protein. Choose low-fat or lean meats and poultry. Bake it, broil it, or grill it. Vary your choices, with more fish, beans, peas, nuts, and seeds.

Oils

Vegetable oils (canola, corn, cottonseed, olive, safflower, soybean, sunflower)

Nuts
Olives
Some fish
Avocados

Tips: Know your oils. Make most of your fat sources from fish, nuts, and vegetable oils. Limit solid fats such as butter, stick margarine, shortening, and lard.

Source: U.S. Department of Agriculture. MyPyramid. http://www.MyPyramid.gov. Accessed 10/28/08.



@ Playing with Pyramid Portions

Your favorite sports and games can help you visualize MyPyramid portion sizes.

1 Tablespoon salad dressing

1 jacks ball




MyPyramid Suggested Daily Amounts for Three Levels
of Energy Intake

Energy Intake Level

Low Moderate High
(1,400 kcal)® (2,000 kcal)® (2,800 kcal)-
5 oz eq 6 oz eq 10 oz eq
1Y% cups 2V cups 3% cups
1Y% cups 2 cups 2% cups
2 cups 3 cups 3 cups
at and beans 4 oz eq 5%% oz eq 7 0oz eq
4 tsp 6 tsp 8 tsp

Z ‘tzmary' calorie
ance” 117 kcals 267 kcals 426 kcals

1400 kilocalories is about right for many young children.
D0 kilocalories is about right for teenaged girls, active women, and many sedentary

2,800 kilocalories is about right for teenaged boys, and many active men.

iscretionary calorie allowance is the remaining amount of calories in a food intake pat-
m after accounting for the calories needed for all food groups—assuming that those
wices are fat-free or low-fat and with no added sugars.

ie: Your calorie needs may be higher or lower than those shown. Women may need

ore calories when they are pregnant or breastfeeding.

ree: U.S. Department of Agriculture. Adapted from MyPyramid. http://www.MyPyramid.gow.

ed 10/28/08.
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FIGURE 3.11 The small intestine
contains folds, villi, and microvilli, which
increase its absorptive surface area. (Photo,
© S, o, D. W. Fawcett/Visuals Unlimited)

Villi (villus) Finger-like protrusions of the
lining of the small intestine that participate
in the digestion and absorption of foodstuffs.
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FIGURE 32.12 segmentation refers to
the alternating contraction and relaxation of
segments of the intestine. Because the

segments are separated by noncontracted
regions, the food is mowved forward and
backward, mixing rather than propelling it.
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FIGURE 3.13 Food entering the duodenum triggers the release of the
hormones secretin and cholecystokinin (CCK). Secretin increases the output of bile
by the liver and the secretion of bicarbonate ions from the pancreas. CCK signals
the release of bile by the gallbladder and the secretion of digestive enzymes from

the pancreas.

Food entering
duodenum

CCK

|
{
i

Ilt‘Jk Bicﬁmnatv

ons

; hz Pancreatie
i CIZVIIES

Gallbladder



78 Chapter 3

FIGURE 3.15 Anoverview of the
digestion and absorption of a meal.
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Fate of a piece of pizza. When you eat

a piece of pizza, what happens to the
carbohydrate, fat, and protein?
Carbohydrate. Enzymes in the mouth begin the breakdown
of starch. Stomach acid halts carbohydrate digestion. In
the small intestine, enzymes break down carbohydrate,
and the products are absorbed into the blood. In the large
intestine, bacteria digest small amounts of fiber. The
remainder is eliminated in feces.

Fat. The stomach absorbs a few short-chain fatty acids
into the blood. But most fat is broken down and absorbed
in the small intestine, where its products enter the lym-
phatic system.

Protein. Stomach acid unfolds proteins, and enzymes

begin protein breakdown. The small intestine completes
the breakdown to amino acids, which enter the blood.

Stomach

Portal vein

to li Lymphatic system
o liver

to bloodstream
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Common Gl ailments. Beans are
familiar culprits in what is perhaps the

wching experience. most common Gl ailment—gas. Rice is the only starch
ction between emo- that does not cause gas.

.i_

Uicers

A sore on the wall of the
stomach or duodenum,
primarily due to H. pylori
infection or NSAID use.

GERD
Acid reflux occurs when the
lower esophageal sphincter
relaxes to allow stomach

L acid to flow into the
unprotected esophagus.

Functional dyspepsia
MNo obvious physical
cause.

Lactase deficiency » ==

Lactose is not digested, -~

leading to gas, discomfort,

and diarrhea.

Gas

Results from bacterial Diverticulosis

breakdown of undigested Common where people
carbohydrate. eat low-fiber diets.

¥

Constipation
High-fat, low-fiber diet
is the most common
cause.

Irritable bowel
syndrome
Unknown cause.

Diarrhea
Results from any disorder
that increases peristalsis.

Colon cancer
The third leading cause
of cancer-related deaths.
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FIGURE 4.6 Complex carbohydrates
are made up of straight or branching chains
of monosaccharides. Glycogen contains
hundreds of glucose molecules in highly
branched chains. The starch amylopectin is
similar in structure to glycogen but does not
contain as many branches in the chain. The
starch amylose consists of unbranched
glucose chains, Fiber, such as this cellulose,
is composed of unbranched chains of
glucose, but the glucose molecules are
linked by a type of bond that cannot be
broken by human digestive enzymes.
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Cellulose fibers

Macrofibril

Microfibril

indigestible woody fibers (cellulose) are made of long, |
chains of glucose molecules, held together by bonds

E e S X3
Chains of /Q’ —Ogﬁ' ,.

glucose

SR X R X

The structure of cellulose. Cellulose forms the nondigestible, fibrous component of plants and is part of grasses, trees, fruits, and vegetables.
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Carbohydrates in the Diet

TABLE 4.1 Dietary Sources of Soluble and Insoluble Fiber

Total Insoluble

Fiber Fiber Soluble Fiber Energy
Food/Serving (g g (g {kcal)
Wheat bran flakes, 1 cup 6.15 5.52 0.63 126
Breceeoli, 1 cup 28 1.4 1.4 28
Celery, 1 stalk 0.29 0.19 0.10 3
Oatmeal, 1 cup 4.00 2.15 1.85 145
Apple. 1 medium 3.73 2.76 0.97 81
Carrot, 1 medium 1.84 0.92 0.92 26
Plum, 1 medium 0.99 0.46 0.53 36
Kidney beans, 1.2 cup 572 2.86 2.86 113
Green peas, 1/2 cup 4.40 3.12 1.28 62

Metamucil, 1 Thsp 510 1.05 4.05 21
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FIGURE 4.8 (a) A grain of wheat
contains outer layers of bran, the plant
embryo or germ, and a carbohydrate-rich
endosperm. (b) Whole grains are good
sources of dietary fiber. ((b) € Picture
Perfecl)
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Nutrient

Vitamin A (pg)
Vitamin C (mg)
Folate (ug DFE)
Potassium (mg)
Caleium (mg)
Protein (g)

Fiber (g)
Carbohvdrate (g)
dugirs (g)

Energy (keals)
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PIGURE 4.10 These two foods in the portions shown provide about the same amount of
HIERY-and carbohydrate, but the kiwis are also a good source of fiber and nutrients such as

Wamin C and folate. (€ George Semple)




.,/ Oligosaccharide

Monosaccharides

FIGURE 4.11 Oligosaccharides and disaccharides are
hydrolyzed into monosaccharides by enzymes in the brush border of
the small intestines. The end products of this hydrolysis enter the
capillaries in the villi and are transported to the liver via the hepatic
portal vein.
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@ Carbohydrate digestion. Most carbohydrate digestion takes place in the small
intestine.



Starch *‘-1 -
~ Alpha bonds between glucose
" molecules in starch are easily

broken by human digestive enzymes.

Collilons - Beta bonds in dietary fibers

are indigestible by human
enzymes.

@3 Alpha bonds and beta bonds.
Human digestive enzymes can
easily break the alpha bonds in starch, but they
cannot break the beta bonds in cellulose.
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intestine

FIGURE 4.13 (a) This representation of the stomach and small
intestine illustrates how a fiber-rich diet dilutes the intestinal contents and
slows the digestion and absorption of nutrients (shown as green dots). (b)
When a low-fiber diet is consumed, nutrients are more concentrated and

digestion and absorption occur mare rapidly.
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TABLE 4.3 Glycemic Index of Selected Foods

Food Glycemic Index’ Food Glycemic Index’
White bread 100 Rice, brown 79

White potatoes 121 Banana 76
Comflakes 119 Green peas AS

Jelly beans 114 Spaghesti 34
Wheat bread 97 Milk, sleim 44
Sngared soda o7 Kidrey beans 42
Angel food cake % Milk whole 3
Rice, white 83 Pearuts 1
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v Risk Factors for Type 1 and Type 2 Diabetes Mellitus

Risk factors for type 1 diabetes
« First-degree relative (parent, sibling) with type 1 diabetes

Risk factors for type 2 diabetes

» Age = 45 years

» Overweight (BMI = 25 kg/m?)

« First-degree relative with diabetes

» Sedentary lifestyle

« Ethnicity: African American, Latino, Native American, Asian American, Pacific Islander
* Previously identified pre-diabetes

« History of gestational diabetes or delivery of a baby weighing more than 9 pounds
* Hypertension (= 140/90 mm Hg)

« HDL cholesterol level < 35 mg/dL and/or triglyceride level > 250 mg/dL

* Polycystic ovary syndrome

» History of vascular disease

Source: American Diabetes Association. Position statement: prevention of type 1 diabetes. Dia-
betes Care. 2004:27(suppl 1):5133; and American Diabetes Association. Position statement:
prevention or delay of type 2 diabetes. Diabetes Care. 2004:27(suppl 1):S47-S54. © 2004 Amer-
ican Diabetes Association. Reprinted with permission from The American Diabetes Association.

y Diabetes management. Exercise, diet,
and weight loss can have a significant
impact on blood glucose levels for peo-
ple with type 2 diabetes.
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TABLE 4.7  Suggestions for Meeting Carbohydrate
Recommendations

1. Increase intake of whole grains. fruits. and vegetables.

Use whole-grain products such as catmeal, brown rice, and whole-wheat bread.
Increase consumption of legumes such as kidnev. black. and pinto beans.

If fresh fruits are not available, choose frozen or canned fruits without added sugar.
Choose packaged foods that contain 10% or more of the Daily \alue for fiber.

When baking at home. substitute whole-grain flour for one-fourth to one-half of the :

of flour specified in the recipe.

When cooking at home, use less sugar: try adding one-fourth less sugar than called for in

DY o

=

recipe.

Use less added sugar in beverages and on cereals and pancakes.

9. Eat fewer high-sugar prepared foods such as cookies and candies.

10. Read food labels to choose foods low in added sugars and high in fiber.
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FIGURE 5.1 (3)In saturated fatty acids, such
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as the palmitic acid shown here, each carbon in o I BGLP LR ey 1
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atoms, ) The bonds between carbon atoms in the
carbon chain of fatty acids are angled such that
the chain fakes on a zigzag configuration.
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FIGURE 5.2 (a) Monounsaturated fatty acids contain
a single double bond between carbons. The structure of
the 18-carbon saturated fatty acid stearic acid and the 18-
carbon monounsaturated fatty acid oleic acid are shown
here. (b) The type of polyunsaturated fatty acid is
determined by the position of the first double bond. In the
omega numbering system, the bonds are counted
beginning at the methyl (CH;) end of the carbon chain.
Shown here are the 18-carbon omega-3 polyunsaturated
fatty acid alpha-linolenic acid and the 18-carbon omega-6
fatty acid linoleic acid.
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FIGURE S.3 The oriemntation of
hydrogen atorms arcound the double bord
distinguishes cis and trarns fatty acids. In cis
fatty acids., the hydrogens are on the sarme
side of the double bond and cause a bernd in
the carbbomn chaim. In framns fatty acids tihhe

Py drnogens are on opposite sides of the
double bornd and the carbon chain is

straighter.
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3 Fatty acids

+  Glyeerol —_— Trighyceride

FIGURE 5.4 A triglyceride (triacylglycerol) is formed when three fatty acids are attached tc
a molecule of glycerol in a condensation reaction. A hydrogen atom (H) from the glycerol and a
hydroxyl group (OH) from the acid end of the fatty acid combine to form water that is released
when the bond is formed.
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soluble

tails

FIGURE 5.5 Phosphoglycerides, such as the lecithin shown
here, consist of a water-soluble head containing a phosphate group
and two lipid-soluble fatty acid tails.
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FIGURE 5.6 In cell membranes, phosphoglycerides form a lipid bilayer by
orienting the water-soluble phosphate-containing head toward the watery
environment inside and outside the cell and the fatty acid tails toward the interior
of the membrane. Animal cell membranes also contain proteins and molecules of
cholesterol.

Sterols Lipid compounds that contain atoms
arranged in multiple ring structures with a
variety of side chains attached.

Cholesterol A lipid made only by animal
cells that consists of multiple chemical rings.
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FIGURE 5.7 The four colored rings in
this cholesterol molecule indicate the
backbone structure common to all sterols.
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FIGURE 5.9 Foods contain varying
amounts of saturated, monounsaturated,
polyunsaturated, and trans unsaturated fatty
acids. This graph shows the amounts of
these types of fatty acids as a percentage of
the total amount of fat in the product. (From
USDA. ARS, Beltsville Human Nutrition
Research Center, Special Purpose Table No. 1.
Fat and fatty acid content of selected foods
containing trans fatty acids.)
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|_j||u|{'|{-l .%mthilluuir[! .’tlpim-linnil-mr . EpAll DHABE ”lht'rl FIGURE 5.10 This bar graph shows the
proportions of the omega-6 fatty acids linoleic

and arachidonic acid and the omega-3 fatty
acids alpha-linolenic acid, EPA, and DHA in
selected foods as a percent of the amount of
polyunsaturated fat in that food. Note that the
amount of saturated fat found in these foods is
not included in this graph.
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£at Can Markedly Increase Calories in Food
_—

Approximate Kcalories Approximate Fat ()
4 oz fried potatoes 153 59
4 oz boiled potatoes 99 0.1
%, ¢ creamed cottage cheese 108 4.7
14 ¢ 1% low-fat cottage cheese 81 1.2
Y, ¢ green beans + 1 tsp butter 56 5.0
Y, ¢ green beans without butter 22 0.2
3 oz T-bone steak, untrimmed 260 19.4
3 oz T-bone steak, trimmed 161 7.4
1% ¢ vanilla ice cream 133 7.3
Y ¢ light vanilla ice cream 125 3.7

Source: Based on data from US Department of Agriculture, Agricultural Research Service. USDA
National Nutrient Database for Standard Reference, Release 20. 2007. http:/

/www.ars.usda.gov/
nutrientdata. Accessed 11/ 11/07.
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Figure 6.26 Development of atherosclerosis.
Atherosclerotic plague is formed by a
buildup of fatty material in the wall of an artery. An
artery narrowed by plaque is vuinerable 10 blockage by
a blood clot, causing a heart attack or stroke.

- High LDL cholestercl and o
low HDL are risk factors
for heart disease.

[ |

Elevated blood triglyceride
levels are associated with
low HDL levels.

L
HDL HDL
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—
L UL U Adult Blood Cholesterol and Triglyceride Levels

Total Cholesterol LDL Cholesterol

Desirable <200 Optimal <100

Borderline high 200-239 Near optimal/above optimal 100-129

High =240 Borderline high 130—-159
High 160—-189
Very high =190

Triglyceride HDL Cholesterol

Normal <150 Low <40

Borderline high 150-199 High =60

High 200-499

Very high =500

Note: All units are mg/dL.

Sources: National Cholesterol Education Program. Third Report of the Expert Panel on Detection, Eval
tion, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill), Final Report. Wasl
ington, DC: US Department of Health and Human Services; 2003. NIH publication 02-5215.
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BASIC FATTY ACIDS

Saturated

Animal products (including dairy
products ), palm and coconut oils,
and cocoa butter.

FPolyunsaturatbed
Sunfilower, corm, soybean, and
cottonseed oils.

Momnounsaturated
Most nuts and olive, canola,
peanut, and safflower oils.

TiRANS FATTY ACIilDS
Stick margarine {(not soft or liguid
margarine) and many fast foods
and baked goods.

ESSENTIAL FATTY ACIiIDS

CODrrmregra-3 fatty acids
Adpha-finofeniic acial

Canola oil, soyvbeans, olive oil,
many nuts (e.g., walnuts,
peanuts, filberts, pistachios,
pecans, almonds), seeds,
flaxseed, and purslane (a green,
leafty vegetable).

DA ara EFA

Fish such as mackerel, tuna,
salmon, herrimng, trout, and cod
liver cil. The fish with the lowest
amount of total fat inciude
Atlantic cod, haddock, amnd pink
salmon. Other fish high in omega-
2 but also high in total fat are sar-
dinmnes and bluefish. Human milk.

O rmega-6 fatty acids

L imolferc acidal

Cereals, eggs, poultry, most veg-
etable oils, whole-grain breads,
baked goods, and margarine.

L

Owverwview of dietary sources of fatty

acids.

Sowurce: Cancer Smart Scientific Armer-
fcarr. July, 1998 ;4(3)-9.



TABLE 5.3 Omega-3 Fatty
Acid Content of Fish and
Seafood

Omega-3
Food™* Fatty Acids (g)
Swordfish 1.16
Salmon 1148
Trout 1. 16
Sole 0.44
Cod 0.44
Shrimp 0.27
Mussels 0.26
Clams 0.26
Tuna, canned 0.23
L.obster 0.07

*All values represent amounts in a 3-oz cooked
portion.
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FIGURE 5.23 The groups that are sources of naturally occurring and
added fat contain circles and are raised and colored orange. The darker the
shade and the more circles, the more high-fat foods the group contains,

Fats, Oils, & Sweets

Milk, Yogurt, & s
(,'Flﬂ'm--(:nmp e =
Vegetable L.

Group '

Meat, Poultry, Fish, Dn
Beans, Eggs, & Nuts Group

Fruit {:rnup

. . Bread, Cereal. Rice
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Small intestine

(a) ()

FIGURE 5.20 (a) Wwhen the diet is high
in fiber, the volume of material entering the
colon is greater and any mutagens present
(shown as green dots) will be diluted. (b)
vVwhen the diet is low in fiber, the volume of
material in the colon is smaller, so any
mutagens present will be more concentrated
and therefore more likely to come in contact
with the cells lining the colon.
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TABLE 5.7  Suggestions for Reducing Fat Intake

jo -

SIS W

Instead of frving, bake, broil, barbecue, roast, steam, or microwave.
Skip added fats such as butter. margarine, mavonnaise, and salad dressing—or use low-fat
fat-free spreads and dressings.
Use egg whites or egg substitutes in baking.
Use cocoa instead of chocolate in baking.
Use reduced-fat milk instead of coffee creamer.
Use reduced-fat cheeses or limit the amounts consumed.
Reduce the emphasis on meat as the centerpiece of meals:
* Base meals on whole-grain products.
* Reduce the portion size of meats served.
Trim visible fat from meats before cooking, and skin poultry before eating if not before
cooking.
Choose meats with little marbling:
e “Prime grade™ contains an abundant amount of marbled fat.
* “Choice grade” contains a modest amount of marbling.
“Select grade”™ contains a comparatively slight amount of marbling.




