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Meat and Alternatives

P Have meat alternatives such as beans, lentils and tofu
often.

P Eat at least two Food Guide Servings of fish each
weel.*

Choose fish such as char, herring, mackerel, salmon,
sardines and trout.

* Health Canada provides advice for limiting exposure to
mercury from certain types of fish.

Why include 2 fish
servings/ week?

-Fatty fish are a rich source
of n-3 fatty acids

-Numerous health benefits
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Healthy Eating has become

more complicated

« Omega 3 fatty acids
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What Are Functional Foods?
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What Are Nutraceuticals?

= compound isolated /
purified from foods

= medicinal form

= physiological benefit /
chronic disease
prevention
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Increasing Omega-3 Fatty Acid
Intakes through Nutraceutical,
Functional Food and Whole Food
Strategies
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Laboratory of Nutritional and Nutraceutical Research

Dietary Fatty Acid
-Metabolism
-Methodology

-Clinical Application
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Clinical Application:

How can traditional whole foods, novel functional foods &
nutraceuticals be used to improve diet & health?
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Foods Contain Different Types of Fatty Acids in Varying Amounts

DIETARY FAT

Canola oil
Safflower oil
s Floxseed ol
Sunflower oil
Corn oil
Olive oil
Soybean oil
Peanut oil
(ottonseed oil
Lard
Palm oil
Butter
Coconut oil

SATURATED FAT POLYUNSATURATED FAT MONOUNSATURATED FAT
1l

B linoleic acid I alpha-linolenic acid oleic acid _
(an omega-6 fafty ocid) (an omega-3 fatty acid) (an omega-9 fatty acid)

Omega-6 Omega-3
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The Family of Polyunsaturated Fatty Acids

Plant Synthesis

a-Linolenic Acid «—  Diet

ex: flax

Human Conversion <1% l

Eicosapentaenoic Acid, EPA
Docosahexaenoic Acid, DHA

ex: Fish

Omega-3 Highly
Unsaturated Fatty Acids
(n-3 HUFA)




EPA & DHA (n-3 HUFA) are Associated with Numerous
Health Benefits

Prevention of;:
Cardiovascular Disease

Cognitive Decline / Dementias

Macular Degeneration
Breast, Prostate & Colorectal Cancer

Inflammatory Disorders
- Arthritis, Inflammatory Bowel

Promotion of:

Brain/Cognitive Development

Visual Acuity
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Recommended EPA & DHA Intakes N

EPA+DHA Source
(mg/d)
Dietitians of
Healthful Diet Canada & 500 8oz/wk Fish (oily)

American Dietetic
Association:

2° Coronary American Heart 1000 Fish/Nutraceutical
Heart Disease Association?
Prevention

Triglyceride American Heart 2000-4000 Fish/Nutraceutical
Lowering Association?

1 Kris-Etherton PM & Innis S, J Am Diet Assoc, 2007;107:1599-1611
2 Kris-Etherton PM, et al., Circulation, 2002;106:2747-2757
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Presenter
Presentation Notes
-8oz ckd fish (preferably fatty)...amt fat depends on type of fish�-Documented CHD patients: recommended that get E+D from fish...talk with dr b/f taking fish oil when on blood thinners
-TG lowering: prob need foc (again, discuss w/ doctor first)

*As our study illustrates later on in presentation – high levels of E+D may be difficult to maintain with seafood alone, therefore nutraceuticals recommended


Canadians Can Meet EPA&DHA Recommendations
Using a Variety of Sources

Food Amount EPA+DHA
(mg)
Atlantic Salmon 750 1611
Tilapia 759 102
Shrimp 759 236
Chicken Breast 759 13
Regular Eggs 1 large 20
Omega-3 Eggs 1 large 75-140
Concentrated Fish Oil Capsule 1 500
Omega ‘3-6-9'Capsules 1 75-120
Ground Flax Seed 1 tbsp 0
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An n-3 HUFA-specific food frequency guestionnaire indicates
Canadian intakes are below recommendations of 500mg/d
EPA + DHA for a healthy diet.
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Dietary Forensics: Blood levels of Omega-3 Highly Unsaturated
Fatty Acids (n-3 HUFA) Provide Clues About Dietary Intake
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Finger-Tip Prick Assessment Tool
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Presenter
Presentation Notes
In addition to asking ppl what they eat, a biomarker can be used�Dietary intake is proportional to levels in body tissue which are in turn proportional to levels in blood�– n-3 HUFA status can be quickly determined by taking a finger-tip prick blood sample �
Key Message: -Biomarker useful to screen for those who would benefit from dietary advice to increase n-3 HUFA intake & give accurate picture of long-term eating patterns�	-FFQ useful to determine dietary habits & preferences to help tailor dietary advice


Canadian Blood Levels of n-3 HUFA are Below
Cardio-Protection Level

% n-3 HUFA In total HUFA

Omega-3 Highly Unsaturated Fatty Acids %100%

Bl Total Highly Unsaturated Fatty Acids
(Omega-6 + Omega-3)

Reference Values

Canadian Average Cardio-Protection
20 40

Stark KD et al., J Lipid Res, 2005;46:516-525
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Presenter
Presentation Notes
Biomarker – express as the % of n-3 HUFA in total HUFA (out of the entire HUFA pool, the percentage which is n-3)�-n-3 & n-6 HUFA are competing with each other to be incorporated into body tissues�-more n-3 HUFA consumed = more incorporated into tissues = higher % 

Key Point: Av Canadian value vs. Cardio-Protection level

Consistent across different blood fractions
Correlated with tissue levels (heart, brain, liver)



Finger-tip prick samples indicate omega-3 levels in the
blood of Canadians are below cardio-protection levels.
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Presenter
Presentation Notes
-Same population as previously shown with intakes from FFQ��-as with intakes, blood levels slightly above average (20)�-below levels needed for CVD prevention (50)


Dietary Strategies Can Increase Canadian EPA & DHA Intakes

3500 1 Recommended Intake (500 mg/d) d
p<0.05
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1000

EPA+DHA per diet (mg/day)

500

Canadian Functional Food Nutraceutical Seafood

UNIVERSITY OF Patterson AC & Stark KD, J Am Coll Nutr, 2008:27:538-546
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Evaluation of the Adherence to Nutraceutical,
Functional Food and Whole Food Strategies
to Increase Omega-3 Fatty Acid Intakes In
Men and Women at Risk for Cardiovascular
Disease
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Which Strategy Results In:

— Greatest increase in EPA+DHA intake?
— Greatest adherence over 1 year?
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Timeline & Methodology

3-day Food
Duplicate
Collection
3-day Food 3-day Food 3-day Food 3-day Food 3-day Food 3-day Food
Record Record l Record Record Record Record

| | | [ [ [ |
Week -2 Week O Week 4 Week 8 Week 12 Week 24 Week 52

Recruitment Blood Blood Blood Blood Blood Blood
& Eligibility Sampling & Sampling  Sampling  Sampling  Sampling  Sampling
Dietary
Advice

+FFQ
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All Four Dietary Strategies Can Increase Blood Levels
of n-3 HUFA. Greatest adherence is observed with
nutraceutical strategy.
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All four strategies can increase EPA+DHA intakes to
recommended levels of 500mg/d.
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EPA & DHA-Enriched Functional Foods on the Canadian Market

EPA+DHA

Category Product (mg)/ SVG SVG Size
Enhanced |Omega-3 egg (in shell) 75-140 1 large
Cows Milk (Homo) 30 1 cup
Cheese (stick) 20 1 stick
Cows Milk (1%, 2%, chocolate) 10-15 1 cup
Encapsulated |Omega-3 egqg (liquid) 250 1/4 cup
Fish Qil Margarine 50 2 tsp
Juices 50 1 cup
Yogurt 7-40 1 pot
Peanut Butter 25 1 thsp
Vegan Soy Beverage 30-35 1 cup
FIV Bread 15-30 2 slices
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Which Factors Facilitate Eating EPA&DHA-Enriched Functional Foods?

T Commen_————

1 The foods selected for enrichment are part of my regular diet so | just sub in the
functional foods

2 The functional foods are easy/convenient to incorporate into my regular diet

3 The functional foods are appealing to eat

Which Factors Prevent Eating EPA&DHA-Enriched FF?

T Commen

1 The functional foods are too expensive
2 The functional foods do not contain enough EPA+DHA per serving to supply 1g/day

3 There is not enough variety of EPA&DHA-enriched functional foods

WATERLOO //




Most Frequently Consumed EPA&DHA-Enriched Functional Foods

Liquid Eggs Cheese
506 2%

Shelled Eggs
26%

Peanut Butter
9%
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Participant Suggestions For New EPA&DHA-Enriched
FF Products

1 Cold Cereal

2 Oatmeal

3 Brick Cheese

4 Pasta

4 Bigger Containers
5 Pasta Sauce

5 Vegetables
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Take-Away Message

1. Nutraceuticals, functional foods &
seafood can be useful to increase
EPA+DHA intakes to recommended levels
In healthy middle aged adults.

2. Long-term adherence to dietary advice to

Increase EPA+DHA intake is greatest for

strategies involving least dietary change Q )
(ie: Nutraceuticals).
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International Society for
the Study of Fatty
Acids and Lipids

N ext Ste pS |n 9th Conference of the

Functional
Food MMM

ResearCh MAASTRICHT 2010

A-HA !

AGRI-FOOD for
HEALTHY AGING
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Thank You

Laboratory of Nutritional & Nutraceutical Research, University of Waterloo
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