{ Hooray! More fun gplAUSE'

Bl 199 Discussion 7 learning nutrition!!
|. Announcements Paper draft due next Friday e-mail to
lombardi@uoregon.edu, .doc or .docx attachment.
[I. Nutrition in the News Good carbs, bad carbs UCB 0615
lll. Fat Digestion + Storing & Using Fat S&W pp 164-7
IV.Dietary Fat, Cholesterol & Health S&W pp 168-72
A. Recommendations for lipid intake
B. Lipoproteins & CVD risk
C. What does food cholesterol have to do w/blood cholesterol?
D. Saturated fat: Top contributors in the US diet.
V. Essential Polyunsaturated Fatty Acids S&W pp 174-6
VI.Consumer's Corner Weighing Seafoods Risks & Benefits

S&W pp 177-8 [ 100% Juice + Non-
VII.Processing Unsaturated Fats S&W pp 178-81 buttered po\lf’?rﬂ
VIll.Fat in the Diet + Defensive Dining S&W pp 181-8
IX.Controversy 5 Good fats & bad fats — US Gwdellnes

& the Mediterranean Diet S&W pp 191-6 ,
X. Quiz S&W ch 5 Individual test
XI.Movie Night — Hooray!
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= Blueberries lower blood pressure, sug-
gests a recent study in the Journal of the Acad-
emy of Nutrition and Dietetics, which included
40 postmenopausal women with prehyper-
tension or mild hypertension. Those who con-

s rrried-freeze-dried blueberry powder (equal

to a cup of fresh blueberries) every day for
eight weeks had reductions in blood pressure
(7 points systolic and 5 points diastolic, on
average), as well as decreases in arterial stiff-
ness, compared to those given a placebo pow-
der. The researchers attributed the benefits to
polyphenols in blueberries, which may im-
prove blood vessel functioning by boosting
nitric oxide production. A previous study
found similar blood pressure reductions in

Good carbs, bad carbs

Can you count on the glycemic index as a way to judge foods?

he concept of the gly-
cemic index (GI) to
rate the carbohydrates

in foods was origimally pro-
posed in the early 1980s as a
way to help people with diabe-
tes manage their blood sugar.
Since then, the GI has been
promoted as a key tool for healthy eating in
general and serves as a foundation for many
popular diets, such as the South Beach Diet
and the Zone. Low-GI diets are purported
to reduce the risk of obesity, diabetes, and

juices, carrots, non-starchy vege-
tables, nuts, and dairy products.

# Foods with moderate
GI (56 to 69) include unpro-
cessed grains (such as most
whole wheat and brown rice),
corn, table sugar, most honey,
soda, sweet potatoes, and ripe
bananas, mangos, and papaya.

® Foods with high GI (70 and above)
include white bread, white rice, pretzels,
instant oatmeal, many cold breakfast cere-
als, boiled potatoes, and most melons.



Good Carbs, Bad Carbs, Bottom Line!
UCB Wellnhess Letter, June 2015

. Glycemic Index is interesting way of thinking about
what we eat & may help diabetics fine-tune their diet.

. Health benefits of using it remain unproven.

. Practical perspective: may make eating unnecessarily
complicated.

. Follow healthful dietary guidelines: eat more whole
grains, beans, vegetables & fruits & cut back on highly
processed & sugary foods & beverages & you’ll almost
automatically lower glycemic load!

. Mediterranean, DASH & other @@-healthy diets tend to
have relatively low glycemic impact!

. We often eat a combination of foods thus glycemic
Index relative & it is not a measure of a food’s overall
healthfulness which is far more important than simply it's
effect on blood sugar.




What does

oile do? What's an emulsifier?

Fat

Watery
digestive
juices

U— Enzymes

% Fat ii
\ /7

Bile compounds

Emulsified
fat

Emulsified
fat

In the stomach, the fat
and watery digestive
juices tend to separate.
Enzymes are in the water
and can’t get at the fat.

When fat enters the small
intestine, the gallbladder
secretes bile. Bile
compounds have an
affinity for both fat and
water, so it can bring the
fat into the water.

After emulsification, more
fat is exposed to the
enzymes, making fat
digestion more efficient.

S&W 2014 fig 5-6 p 165




More vivid analogy? Defensive lineman
splitting double-team? Disperses vs. mixes?
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Mouth: Fat mechanically, S&W 2014 fig 5-7 p 166

but not chemically digested
(exception: infants?)! Ezggrheagsus

' mach
Small Intestine: Fat Stomac
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digested. 4 d _Small_ @
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glycerol & short-chain fatty
acids are absorbed directly
into blood.

_ Capillary

) network
Small Intestine: Cells convert

larger fat pieces, monoglycerides
& long-chain fatty acids back into
triglycerides for more lymphatic

filtering!
Chylomicrons
Blood
vessels
%Ll
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Large Intestine: Some cholesterol is — W to blood

entrapped in fiber & exits w/feces. Bloodstream



Excess Glucose to Fat? Yes!

illll Fatty acid

v"

Glucoseis The fragments can Or, if the tissues need no
broken down provide immediate more energy, the fragments
into fragments. energy for the tissues. can be reassembled, not

back to glucose but into
fatty acid chains.

S&W 2014 fig 5-8 p 167



Fat provides much fuel during aerobic exercise!

S&W 2014 p 167



Tsﬂ_ng' Lipid Intake Recommendations for Healthy People

...Shoot for 1/3 or less of
1. Total fat2 @ total calories! American Heart Association
Dietary Guidelines for Amencanﬁ ¢ Limit trans fat to less than 1% of total energy.
¢ Keep total fat intake between:ZO and 35%, -of calories from 4 Polyunsaturated fatty acids
mostly polyunsaturated and monoh'ﬁs'é‘turated fat sources Dietary Reference Intakes®
such as fish, nuts, and vegetable oils. .

Linoleic acid (5 to 10% of total calories):
® Select and prepare foods that are lean, low-fat, or fat-free.

Dietary Reference Intakes

17 grams per day for young men.

12 grams per day for young women.

* An acceptable range of fat intake is estimated at 20 to 35% e Linolenic acid (0.6 to 1.2% of total calories):
of total calories. ...Shoot for 1/3 or less of 1.6 grams per day for men
: : :
2. Saturated fat total fat! 1.1 grams per day for women.
American Heart Association ... i BhGheieserel
e Limit saturated fat to less than, 7% of tUta' l.energy. American Heart Association, Dietary Guidelines for
Dietary Guidelines for Amencans oy Dietary Reference Americans, and World Health Orga,r_lg.gaﬂon
Intakes® e Limit cholesterol to less thar; 300 mllllgramsqjer day.d
* Keep saturated fat intake low, less than 10% of calories, Dietary Reference Intakes® """
within the context of an adequate diet. ¢ Minimize cholesterol intake within the context of a healthy
3. mansfat ... Trans fat < 1% of total energy diet.
Dietary Guidelines for Americans Just 1 of me has 200-240 mg @
 Keep trans fat intake as low as possible. of cholesterol! But still, I'm @

not the bad guy, sat fat is!
S&W 2011 table 5-2 p 161 _a
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S&W 2014 fig 5-10a p 170



Phospholipid

Protein

Cholesterol

Triglyceride

A typical lipoprotein

S&W 2014 fig 5-10b p 170



Moditiable Lifestyle Factors
in Heart Disease Risk

The more of these factors present
In a person’s life, the more urgent
the need for changes in diet and
lifestyle to reduce heart disease
risk:

High blood LDL cholesterol.

Low blood HDL cholesterol.

High blood pressure (hypertension).
Diabetes (insulin resistance).
Obesity.

Physical inactivity.

« Cigarette smoking.

« A diet high in saturated fats, includ-
ing trans fats, and low in fish,
vegetables, legumes, fruit, and whole
grains.

Family history, older age, and male
gender are risk factors that cannot be
changed.

S&W 2014 tab 5-3 p 171



Pork chop (5 ounces) with /2 inch
of fat

Higher fat choices...

Nutrition Facts

Amount Per Serving

Potato (5 ounces) with 1 tablespoon

putter and 1 tablespoon sour cream Whole milk (1 cup)

Modified after S&W 2014 fig 5-10 p 173
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Pork chop (4 ounces) with fat
trimmed off

450 = 230 kcal

Reducing the fat!

Nutrition Facts

Amount Per Serving

400 - 150 kcal

Fat-free milk (1 cup)

150 = 90 kcal




Sources of Solid Fats in the US Diet

All other

. food categories®
2.4%  231%

Beef and beef Butter
mixed dishes
2.9%

Grain-based
desserts
10.8%

Reduced-fat
milk 3.4%

Eggs and
egg mixed
dishes 3.7%

Pizza 9.1%

Burgers

o Regular
3.8% cheese
Whole milk 7.6%
3.9%

Pasta and Sausage,
pasta dishes 3.9% franks,
bacon,

Chicken and | Fried 105,

chicken mixed Tortillas, Dairy white P

dishes 4.1% burritos, desserts potatoes

tacos® 4.6% 4.7% 4.8%

aFood categories that each contribute less than 2% of the total solid fat intake.
bIncludes nachos, quesadillas, and other mixed Mexican dishes. .
. S&W 2014 fig 5-9 p 169



Top Contributors of Saturated Fats in US Diets

Percentage of total saturated fat intake?

Food

O
N

4

10 12 14

Cheese

Beef

Milk

Qils

Ice cream/sherbet/frozen yogurt
Cakes/cookies/quick breads/doughnuts
Butter

Other fats (shortening and animal fats)
Salad dressings/mayonnaise

Poultry

Margarine

Sausage

Potato chips/corn chips/popcorn
Yeast bread

Eggs

Candy

Hot dogs

4Rounded values

S&W 2011 fig 5-11 p 165



Essential Fatty Acids: Q-6 Linoleic
& Q-3 Linolenic Acids

Linoleic = Arachadonic Acid = Inflammatory Cascade

Linolenic - EPA, DHA - Anti-inflammatory




Fish Oil Intakes & Cardiovascular Death Rates
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Deep cold
water fish
are fabulous
sources of
Q-3 fatty
acids!

S&W 2011 p 167




ﬁizaiﬁaéiﬁ Benefilts
of Fish Oils

These benefits from fish or fish oil
are well-established, but research-
ers are investigating many others.

Agamst heart disease

in

A shift toward omega-3 eicosanoids
by reducing production of omega-6
eicosanoids. This shift may reduce
abnormal blood clotting, help sustain
more regular heartbeats, and reduce
inflammation of many body tissues,
including the arteries of the heart.

Reduced blood triglycerides (in some
studies, fish oil supplements elevated
blood LDL cholesterol, an opposing,
detrimental outcome). |

Retarded hardening of the arteries

(atherosclerosis).

Relaxation of blood vessels, mildly
reducing blood pressure.

infant growth and development
Normal brain development in infants.

DHA concentrates in the brain’s cor-

tex, the conscious thinking part.

Normal vision development in
infants. DHA helps to form the eye’s
retina, the seat of normal vision.

S&W 2014 tab 5-5 p 175



Species most heavily contaminated with mercury

Fresh tuna steaks@ Tilefish

Largemouth bass ~ Smallmouth bass Spotted bass

4Canned albacore (“white”) tuna contains more mercury than light tuna varieties.

S&W 2011 fig 5-13 p 170



Species lower in mercury:

Saltwater

Canned light tuna@ Catfish Pollock Salmon :' Sardines Shrimp
/
/ /
/ Hooray Pacific NW! /
Freshwater / y )/
/
/
/
/
/
//
Brown trout Channel catfish |~ Rainbowtrout ~ ~
\ Pad
\ -

—

4Canned albacore (“white”) tuna contains more mercury than light tuna varieties.
S&W 2011 fig 5-13 p 170



Monounsaturated fatty acid

Usual shape?

Saturated fatty acid
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Point of unsaturation

Trans-fatty acid

S&W 2014 fig 5-13 p 179



Processed baked goods often
contain hydrogenated fats!

S&W 2011 p 172



Saturated fat
INn a trans-fat-
free food?

Nutrition Facts

Serving Size 8 Crackers (28q)
Servings Per Container about 9

Amount per serving

Calories 165 Calories from Fat 77

% Daily Value*

Total Fat 8g 13%
Saturated Fat 6g 30%
Trans Fat Og

Cholesterol Omg 0%

Sodium 290mg 12%

Total Carbohydrate 19g 6%
Dietary fiber less than 1g 3%
Sugars 3g

Protein 3g

Vitamin A 0% e+ Vitamin C 0%

Calcium 2% = lron 8%

Thiamin 15% ¢ Riboflavin 8%

Niacin 6% = Folate 8%

NB: What's cheapest
@ production
time?

S&W 2011 fig 5-15 p 173




1/6 of an avocado or 10 small olives provides
~ 5 grams of monounsaturated good fat!

S&W 2011 p 174



¥ Healthy Oils to Minimize Atherosclerosis
HAPOC?
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Nutrition begins with choices in the store!
What's in your shopping cart?
Cmr—
Commercial ground turkey?®

Regular ground beef Ground chuck (with skin ground in) Ground round
23% fat 16% fat 13% fat 10% fat

hhaaet

4'>tsp fat
8 g saturated fat

3 tsp fat

2l tsp fat
6 g saturated fat

12 tsp fat
3 g saturated fat

4 g saturated fat

S&W 2014 fig 5-14 p 182

© Quest Photographic, Inc. (all)



Fat-free, skim, zero-fat, no-fat,
or nonfat milk, 8 0z (<0.5% fat
by weight)

Calories 80 Calories from Fat 0
. ____________________________________________________________|

% Daily Value*

Total Fat Og 0%
Saturated Fat Og 0%
Cholesterol 5mg 2%

Low-fat milk, 8 oz
(1% fat by weight)

Calories 105 Calories from Fat 20
.|

% Daily Value*

Total Fat 2g 3%
Saturated Fat 1.59g 8%
Cholesterol 10mg 3%

Nutrition Facts

Amount Per Serving

Low-fat cheddar cheese, 1.5 oz

Calories 70 Calories from Fat 30
. ______________________________________________________________|

% Daily Value*

Total Fat 3g 5%
Saturated Fat 2¢g 10%
Cholesterol 10mg 3%

Strawberry yogurt, 8 oz

Calories 250 Calories from Fat 45
1

% Daily Value*

Total Fat 5g 8%
Saturated Fat 3g 15%
Cholesterol 15mg 5%

S&W 2014 fig 5-15 p 183

©- Polara Studios, Inc.

Whole milk, 8 oz
(3.3% fat by weight)

Calories 150 Calories from Fat 70
|

% Daily Value*

Total Fat 89 12%
Saturated Fat 5g 25%
Cholesterol 24mg 8%

Reduced-fat, less-fat milk, 8 oz
(2% fat by weight)

Calories 120 Calories from Fat 45
|

% Daily Value*

Total Fat 5g 8%
Saturated Fat 2g 10%
Cholesterol 20mg 7%

Cheddar cheese, 1.5 0z

Calories 165 Calories from Fat 130
|

% Daily Value*

Total Fat 14g 22%
Saturated Fat 9g 45%
Cholesterol 40mg 13%

Low-fat strawberry yogurt, 8 oz

Calories 240 Calories from Fat 20
|

% Daily Value*

Total Fat 2.5g 4%
Saturated Fat 2¢g 10%
Cholesterol 15mg 5%




Low-fat granola, /2 ¢

Calories 195 Calories from Fat 35
% Daily Value*

Total Fat 3g 5%
Saturated Fat 1g 5%
Cholesterol Omg 0%

Nutrition Facts

Amount Per Serving

Crispy oat bran, /2 ¢

Calories 150 Calories from Fat 45
% Daily Value*

Total Fat 5g 8%
Saturated Fat 1.59g 8%
Cholesterol Omg 0%

A homemade waffle
Calories 220 Calories from Fat 100

% Daily Value*

Total Fat 11g 17%
Saturated Fat 2g 10%
Cholesterol 50mg 17%

Buttery crackers, 5 crackers

Calories 80 Calories from Fat 35
% Daily Value*

Total Fat 4g 6%
Saturated Fat 1g 5%
Cholesterol Omg 0%

Fried rice, /2 c®

Calories 140 Calories from Fat 65
|

% Daily Value*

Total Fat 7g 1%
Saturated Fat 1g 5%
Cholesterol 20mg 7%

A dinner roll

Calories 80 Calories from Fat 20
% Daily Value*

Total Fat 2g 3%
Saturated Fat Og 0%
Cholesterol Omg 0%

Fettuccine alfredo, /2 ¢

Calories 250 Calories from Fat 130

% Daily Value*

Total Fat 14g 22%
Saturated Fat 8g 40%
Cholesterol 60mg 20%

A breakfast bar

Calories 150 Calories from Fat 55
% Daily Value*

© Polara Studios, Inc.

Total Fat 6g 9%

Saturated Fat 2.5g 13%
Cholesterol Omg 0%
A muffin

Calories 160 Calories from Fat 54
.|

% Daily Value*

Total Fat 6g 9%
Saturated Fat 1g 5%
Cholesterol 20mg 7%

A large biscuit

A large croissant

Calories 260 Calories from Fat 80

Calories 270 Calories from Fat 130

% Daily Value*

% Daily Value*

Total Fat 11g

== S&W 2014

Saturated Fat 2.5g

40%

Cholesterol Omg

17% Total Fat 149
13% Saturated Fat 8g
0% Cholesterol 45mg

15% fig 5-16 p 184




TABLE

o7 Saturated Fat Intakes

Substitute Ingredients to Lower

In addition to reducing foods high in saturated fat, use these substitutions.

Use
Fat-free milk products
Evaporated fat-free (“skim") milk (canned)
Yogurt? or fat-free sour cream replacer
Soft or liquid margarine, olive oil, butter replacers
Wine, lemon juice, or broth
Fruit butters, nut butters

Part-skim or fat-free ricotta, low-fat or fat-free
cotiage cheese?

Part-skim or reduced-fat cheeses, “filled”
cheeses in which vegetable oil has replaced
saturated fat, avocado for cold dishes

Toasted nuts or seeds (in small amounts)
Lean ground beef and grain mixture
Low-fat frozen yogurt or sherbet

Herbs, lemons, spices, fruits, liquid smoke
flavoring, olive oil, liquid margarine, or ham-
flavored bouillon cubes

Baked tortilla or potato chips, pretzels

Instead of
Whole-milk products
Cream
Sour cream
Butter
Butter
Butter

Whole-milk ricotta

Regular cheeses

Fried onion or potato chip toppings
Ground beef
lce cream

Butter, bacon, bacon fat

Regular chips S&W 2011 table 5-7 p 179



When ordering Mexican-
style fast food, you can
reduce both calories and
saturated fat by limiting
cheese, meat, and sour
cream.

Key:

B Calories

B Grams saturated fat

. % Daily Value (DV=20 g saturated fat)

Higher in saturated fat

cal  gsatfat

2 “grande” burritos with beef, beans, cheese,
and sour cream; salsa

S&W 2014 fig 5-17 p 188

Burrito choices

2 bean burritos; salsa

Lower in saturated fat

cal

g sat fat

© Matthew Farruggio (all photos)



Key:

B Calories

B Grams saturated fat

. % Daily Value (DV=20 g saturated fat)

A broiled chicken breast Sandwich choices
sandwich with spicy
mustard is just as tasty as
a burger but delivers far
less saturated fat and
fewer calories. Beware of
fried chicken sandwiches
or “patties"—these can

be as fatty as the
hamburger choice.
0 0 0
cal  gsatfat cal  gsatfat
Big double bacon cheeseburger, large fries, Big broiled chicken breast sandwich, pickle, side salad
regular milkshake with low-calorie dressing, fat-free milk

S&W 2014 fig 5-17 p 188



Key:
B Calories

B Grams saturated fat
. % Daily Value (DV=20 g saturated fat)

Don't let add-ons, such Salad choices
as greasy croutons,
chips, bacon bits, full-fat
cheese, and sour cream
pile the calories and
saturated fat onto your

otherwise healthy fast-

food salad. To cut fats
and calories, leave off " 145
most of the toppings and
use just half the dressing.
0_ -
ca  gsatfat ca  gsatfat
Taco salad with chili, cheese, sour cream, salsa, Taco salad with chili, salsa, and taco chips

and taco chips

Fig. 5.19, p. 181



Key:
B Calories

B Grams saturated fat

. % Daily Value (DV=20 g saturated fat)

Reduce calories and
saturated fat even further:
try ordering your veggie |
pizza with half the regular |
melted cheese and
sprinkle it with parmesan
cheese, herbs, or hot
peppers for flavor.

and pepperoni

S&W 2014 fig 5-17 p 188

"~ cal
Two slices extra cheese pizza with sausage

0

Pizza choices

é sat fat

560

olives, onions, and peppers

| |

cal

3%0-
207
101

6

0

| |

DV

g sat fat
Two slices cheese pizza with mushrooms,

30%




Olives & their oil may benefit heart health!

S&W 2011 p 185



Fish & other
seafood
contribute key
nutrients to
the traditional
Mediterranean

diet!

S&W 2011 p 186




anti-oxidants, vit E & sterols!

protein

Nuts add fiber,




Dietary Saturated Fatty Acids, LDL
Cholesterol & Heart Disease Risk

— .
éi/e"tg‘rffggffrg}ed 2% increase in blood 2% increase in
fatty acids? LDL cholesterol heart disease riskP

S&W 2011 fig C5-1 p 187



Dietary Saturated Fatty Acids, LDL
Cholesterol & Heart Disease Risk

= .
éi/eotgreytseaqti(?a:tned 2% decrease in blood 2% decrease in
fatty acids@ LDL cholesterol heart disease risk®

S&W 2011 fig C5-1 p 187



Mediterranean Diet Pyramid

A contemporary approach to delicious, healthy eating

A pein'y
and

Sweets

Less often

S&W 2011 fig C5-2 p 188

Poultry

and Eggs
Moderate portions,

every two days or weekly
Cheese

and Yogurt

Moderate portions,
daily to weekly

Fish

Wine
In moderation

T —————

al - and
= o 5 Seafood
Drink Water « RS ?fnfg'sa;gajééto
Fruits,
Vegetables,
Grains
(mostly whole),
= { ; Olive oil,
ou® o ' : Beans, Nuts,
7y : \ Legumes
< . -\ and Seeds,
=~ Herbs

and Spices

- Base every meal
on these foods

Be
Physically
Active;
Enjoy
Meals

with Others

lNustration by George Middleton ©2009 Oldways Preservation and Exchange Trust www.oldwayspt.org



Quiz Chapter 5

. Which of the following is not one of the ways fats are useful in
foods?

a. Fats contribute to the taste and smell of foods.

b. Fats carry fat-soluble vitamins.

c. Fats provide a low-calorie energy source cf: carbohydrates.
d. Fats provide essential fatty acids.

. Generally speaking, vegetable & fish oils are rich in
a. polyunsaturated fat

b. saturated fat

c. cholesterol

d. trans-fatty acids

. A benefit to health is seenwhena  fatis used in place of a
fat in the diet.

a. saturated, monounsaturated

b. saturated, polyunsaturated

Cc. monounsaturated, saturated

d. polyunsaturated, monounsaturated

. Chylomicrons, a class of lipoproteins, are produced in cells of the:
a. gall bladder b. small intestinal c. large intestine d. liver



Quiz Chapter 5

5. The roles of the essential fatty acids include:
a. forming parts of cell membranes.
b. supporting infant growth & vision development.
C. supporting immune function.
d. All of the above are correct.

6. LDL delivers triglycerides & cholesterol from the liver to the
body's tissues. T F

7. Taking supplements of fish oil is recommended for those who
don't like fish. T F

8. Consuming large amounts of trans-fatty acids lowers LDL
cholesterol & thus the risk of heart disease & heart attacks. T F

9. Trans-fatty acids form in foods primarily when saturated fats are
heated asin frying. T F

10.Fried fish from fast-food restaurants & frozen fried fish products
are often low in Q-3 & high in saturated fatty acids. T F



Yahoo! But watch out -
what’'s added to your
popcorn & drink?
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