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Heart Attack and Dietary Fat Intake Heart Attack and Dietary Fat Intake 
of Eskimos vs. Danes (1976) of Eskimos vs. Danes (1976) 

ESKIMOS  DANES 

M yoc a rd ia l In fa rc tio n  3  40 
En e rg y from  fa t (%)  39  42 
n  6  PUFA (g / d )  5  10 
n  3  PUFA (g / d )  14  3 
n  3 / n  6  2 .8  0 .3 
Choleste ro l (m g)  790  420 

Bang, Dyerberg and Hjorne, 1976
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Protection Against Sudden Death, CHD Mortality 
and Cardiovascular Mortality by 880mg/day 
n‐3 PUFA Supplementation 

• A randomized clinical 
intervention, GISSI 
Prevenzione (11,323 
MI patients) 

• Intervention: Daily n‐3 
PUFA (~882 mg EPA & 
DHA, 1:2), or vitamin 
E (300 mg), or both, or 
control 

• Follow‐up: 3.5 years 

Marchioli et al, Circulation 2002; 105:18971903.
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EPA and DHA Intakes Associated with Lowest 
Risk for CHD in US Epidemiology Studies 
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Fetal DHA Status Increases Fetal DHA Status Increases 
Exponentially During Gestation Exponentially During Gestation 
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DHA Status of Preterm Infants DHA Status of Preterm Infants 
Compared to Fetal Levels Compared to Fetal Levels 
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Visual acuity at 8 years of age 
is related to DHA status at birth (n=56) 
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Administration for 17 weeks formula with DHA and AA improves mental 
development of term infants at 18 months 

(Birch et al., 2000) 

Mental development  Psychomotor development 
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Prevalence of postpartum depression is 

negatively associated with maternal DHA status 
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Clinical Conditions with Possible 
Involvement of n‐3 PUFA 

• Coronary heart 
disease 

• Blood lipid 
disorders 

• Hypertension 
• Atherosclerosis 
• Thrombosis 
• Vasospasm 

• Arthritis 
• Cancer 
• Allergic asthma 
• Autoimmune 

diseases 
• Inflammatory 

diseases 
• Psoriasis
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LC  OMEGA LC  OMEGA‐ ‐3  PUFA INTAKE/RECS 3  PUFA INTAKE/RECS 
(mg/day) (mg/day) (Cardiovascular disease) (Cardiovascular disease) 
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New Daily Recommended Intakes (DRIs) for 
PUFAs: Still Strong Input from Oil Producers 

PUFA  Men 
g/day 

Women 
g/ day 

Pregnancy 
g/ day 

Lactation 
g/ day 

Linoleic Acid (n6)  17  12  13  13 

αLinolenic Acid (n3)  1.6  1.1  1.4  1.3 

DHA/EPA  0.16  0.11  0.14  0.13 

NAS, IOM, August 2002 

10% of omega3 intake should be from EPA and DHA, i.e. longchain
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Petition to FDA for a Health Claim 
for Omega‐3 LC Pufa Foods 

• 500mg/day long chain fatty acids 
• Based on 4 meal occasions, therefore 125 mg 

of long chain omega‐3 fatty acids (EPA/DHA) 
per RACC 

• foods must be a low fat, low saturated fat, 
low trans fat, low cholesterol food 

• Supported by and similar to AHA recs.,other 
countries, respected researchers 

Qualified Health Claim already for DS
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Two – four gm of EPA+DHA per day 
provided as capsule under a 
physician’s care 

Patients needing TG lowering 

Consume 1 gm of EPA+DHA per 
day, preferably from fish, 
supplements could be used in 
consultation with a physician 

Patients w/ documented CHD 

Eat a variety of fish (preferably 
oily) at least twice a week, include 
oils and foods rich in ALA 

Patients w/o documented CHD 

Recommendation Population 

KrisEtherton et al, Circulation, 2002 

American Heart Association Scientific Statements: 
Fish Consumption, Fish Oil, Omega‐3 Fatty Acids and 
Cardiovascular Disease, 2002
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De Backer G et al. Eur Heart J 2003, 24:1601 
Van de Werf et al. Eur Heart J 2003, 24:28 
Priori SG et al Eur Heart J 2003, 24:13 

European Society for Cardiology 

• Guidelines for CVD prevention 

Oily fish and omega‐3 fatty acids have particular 
protective properties 

• Guidelines for management of ST‐elevation 
infarction / secondary prevention 

Class I: Supplementation with 1 g fish oil n‐3 
polyunsaturated fatty acids /day 

• Guidelines for prevention of sudden cardiac 
death 

Class IIa: EPA + DHA
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New Maximum Levels of Use for menhaden 
Oil and other fish oils (ethyl esters) 

Fr/vol.67, No. 38/ Tuesday, February 26, 2002 Proposed Rules
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Market Leaders Driving the 
Category 

• Pronova 
• Roche/DSM 
• OmegaProtein 
• Ocean Nutrition 
• BASF 
• Martek (infant nutrition primarily)
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Council for Responsible Nutrition ‐ 
OMEGA‐3 WORKING GROUP OBJECTIVES 

Define Min. Industry Standards, assays, analytical methods. 
• Amounts of EPA and DHA to be specified in mg/gm. 
• Specifications for oxidative by‐products 

• Peroxide value ‐ Maximum 5 meq/kg 
• Anisidine value ‐ Maximum 20 
• TOTOX value ‐ Maximum 26 

• Contaminants specified maximum levels 

PCB’s ‐ Total polychlorinated biphenyls (PCBs): Less then 0.09 mg/kg 

Dioxins ‐ Maximum 2 pg WHO‐PCDD/F‐EQ/g 

Heavy metals (Pb,Hg) ‐ Less than 0.1 mg/kg 

• Work toward USP (USP) monograph for Long Chain Omega‐3s 

• Education program
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Public Information Programs 

Most Credible Info Sources 
• Health associations 84% 
• Physicians 81% 
• Dietitians 75% 
• Pharmacists 72% 
• Nurses 66% 
• Health newsletters 64% 
• Govt agencies 62%
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Health Professional Opportunities 

Pharmacist/Patient Fact Sheet ‐ 
One Minute Counselors 
• Pharmacist : New Recommendations for 
• Omega‐3 Fatty Acids 
• Patient:  Understanding The Good Fats 

American Dietetic Association 
Dietary Practice Groups ‐ SCAN and NCC 

•Nutrition in Complementary 
Care 

• Sponsoring Executive Meeting 
• Developing articles for newsletter 

Dietitians in the New Jersey Chapter of 
ADA 

• Sponsor Speaker(s) 
• Distribute Newsletters and Studies
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Scope of Available Literature (Roche/DSM) 

HHN 1241 
PUFA Backgrounder 

8 pages 

HNH1044 
An Introduction to 
Roche Lipid 
Technologies
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LC‐PUFA Consumer Awareness 

62% 
64% 

75% 

73% 
46% 

49% 
55% 

58% 

0%  20%  40%  60%  80% 

Fish Oil 

Omega 3 
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(Multisponsor Surveys 2002) 

Demographics of Consumer Awareness  (2002) 
74% female vs 56% male.  75% ages 35 to 65+.  80%  incomes >$50K 
80% West Coast; 76% East Coast; 74% South 
84% college grads and 72% some college education



Ceres Consulting 

Awareness Study Europe 
Have you heard of OMEGA 3, as a food 
ingredient? 
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PRODUCTION PROCESS OF 
ROPUFA OMEGA‐3 OILS 

NaOH Soap 

Diatomaceous 
earth 

Tocopherol, Ascorbyl 
Palmitate, lecithin 

Spent Earth 

Vacuum,Steam 

Silica,Carbon Spent 
adsorbate 

Refined Oil 

Vacuum,Steam 

Crude  Oil
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Formulation of lipophilic actives 

I. Preparation of 
Solutions 

II. Preparation 
of Emulsion 

III. Drying of 
Emulsion 

Fat Soluble Active 
Ingredient  + Stabilizers 

Matrix (Gelatin) + 
Sugar + Water 

Emulsification 

O/W Emulsion 

Spray drying  Powder Catch 

Solid SD Form  Solid PC Form 
Slide courtesy:Dr. JM Tritsch, DSM
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Microencapsulation 
Beadlet Cross section 

maize starch 

Inner phase 
(0.2  0.4 µm) 
with stabilizer (Tocopherols, 
Rosemary Extract) 

Matrix: 
Gelatin 
Carbohydrate 
Sodium Ascorbate 

0.4 mm 

Slide courtesy:Dr. JM Tritsch, DSM
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n‐3 LC‐PUFA Food Fortification: 
Fish Oil in Cow’s Milk 

• Open label trial of 0.3 g EPA + DHA in milk 
• Eight subjects received 500 mL part skim milk 

per day 
• Fortified with ROPUFA ‘30’ Food Oil 

• After three weeks, triglycerides decreased 12% 
and HDL‐C increased 21% from baseline 
(p<0.05) 

• Conducted in Italy with Parmalat Plus Omega 3® 

Visioli, et al, Pharmacol Res 2000; 41:5716.
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Specialty Supplement Sales: 
Fish Oil 
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15% 

33%  35% 

24% 
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Annual Growth in Sales:Fish Oil
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Global Products
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Margarines
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GFA introduces spread with fish oil GFA introduces spread with fish oil 
PLUS PLUS phytosterol phytosterol
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Milks
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Snack & Meal 
Bars: More 
About Weight 
Management 

Dr. Barry Sears – Zone Diets
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High Concentrated/ Extra Strength 
Fish Oil (EE) 

Zone Diet 
Now Embraces 
Ethyl Esters 

Sears Sears’ ’ Lab introduces nutrition bars Lab introduces nutrition bars 
with long with long chain omega chain omega 3: 3: 
83 mg per serving in 3 delicious flavors 83 mg per serving in 3 delicious flavors
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Enfamil Lipil Concentrate 13oz  Reformulated with Omega 3  FDMx 

Fortification Occurred Here 

Addition of LC‐omega‐3 Fuels 
Growth in New Products
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Cosmetic / Wellness / Prevention 

Delicious 
Nutrition 

Indulgent taste 
LComega3 

rich in calcium and 
13 vitamins 

Indulge Indulge  Adult Chocolate 
Meal Replacement 

This is not the typical chalky meal 
replacement liquid.  This is real 
chocolate lowfat milk now as an 
excellent source of 13 vitamins 
plus minerals already in milk like 
calcium, magnesium and 
phosphorous. The beverage is 
enhanced with LComega3 often 
lacking in adult diets. 

• •Satisfy with chocolate Satisfy with chocolate 
• •Balanced nutrition Balanced nutrition 
• •Drink to better health Drink to better health
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Maternal Health Concept 
Sweet Beginnings 
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Continuing Global Launch of New 
Products  Processed Fish 

Company:  JR Simplot Company 
Country:  Australia 

Launch:  Mar2003 

Nutrition 
Per 100g: energy 790kJ, 
11.8g protein, 6.9g fat, 
0.8g of which saturates, 
2g of which 
polyunsaturates, 0.6g 
omega3, 490mg alpha 
linolenic acid (ALA), 40mg 
eicosapentaenioc acid 
(EPA), 100mg 
docosahexaenoic acid 
(DHA), 4g monosaturated 
fat, 19.7g carbohydrates, 
2.3g of which sugar, 
333mg sodium
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Supermarket Brand Starts 
ValueAdded Seafood 

Specialty 
Foodservice Value 
Added Seafood
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Diversity in Value 
Added Seafood
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Long Long‐ ‐chain omega chain omega‐ ‐3 in liquid egg substitute 3 in liquid egg substitute 
product in Canada & U.S product in Canada & U.S. .
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Biscuits
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Cookies



Ceres Consulting 

Drinks/Other
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Omega‐3 Battle Looming 

• Differences between 
omega‐3 and 
EPA/DHA and ALA 

• Conversion around 
5‐10% of ALA to EPA 

• Data for CVD not 
nearly as strong as 
for EPA/DHA
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Milestones 

N3 Infant 
Formula 

Health Claim DRI 
for 

LC N3 

Industry 
Monograph 

Nomenclature 
Standards 

WHO 
AOCS 
SPR 

ISSFAL 
CHPA 
CRN 

BNF 
ILSI 

AOCS 
ISSFAL 

CRN CRN 

Product 
Labeling USP 

Pearson/Shallala 

ODS Review 

AHRQ Reports 

ADA 
AHA
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Trends in Fish Oil 

•  Consumer: High attention and awareness to omega3 fatty acids; 
"Strong,  positive  science  is  driving  sales....  Not  a  day  goes  by 
that's  not  about  proof, whether  its  cardio,  vision,  inflammation or 
maternal health." 

•  Manufacturer: No dominant manufacturer or brand 
•  Raw Material Supply:  Leaders  include Loders Croklaan, Ocean 

Nutrition, Pronova and DSM. Food applications generating a lot of 
interest:  Food  suppliers DSM, Omega Protein, ONC, Clover  and 
BASF focus on 'taste and smell' 

•  Science:  Numerous  studies  and  reports  on  multiple  health 
concerns; Omega3 is in line for a food health claim under FDA's 
Consumer Health Information initiative;
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Thank You


