Petition for the Addition of Fish Oil to 7 CFR 205.606

January 12, 2007

PETITION FOR THE ADDITION OF FISH OIL TO 7 CFR 205.606
ITEM A
Category for which substance is being petitioned:
Ocean Nutrition Canada Limited (ONC) is petitioning for the inclusion of fish oil in the
category of nonorganically produced agricultural products allowed as ingredients in or on
processed products labeled as “organic” under Section 7 CFR 205.606.
The NOP defines an agricultural product as “any agricultural commodity or product,
whether raw or processed, including any commodity or product derived from livestock...”
The OFPA defines livestock as “any cattle, sheep, goats, swine, poultry, equine animals
used for food or in the production of food, fish used for food, wild or domesticated game,
or other nonplant life.” This product is derived from fish, and is therefore an agricultural
product.
ITEM B
1. The substance’s common name.
Fish oil.
2. The producer or manufacturer’s name, address and telephone number.
Ocean Nutrition Canada Limited (ONC)
101 Research Drive
Dartmouth, NS
B2& 4T6 Canada
Phone: 902-480-3200
Fax: 902-480-3199
3. A list of the types of product(s) (e.g., cereals, salad dressings) for which the
substance will be used and a description of the substance’s function in the
product(s) (e.g., ingredient, flavoring agent, emulsifier, processing aid).
a) Products: Fish oil has been affirmed by the Food and Drug Administration (FDA) to
be Generally Recognized as Safe (GRAS) for addition to a variety of foods (e.g. 21 CFR
Part 184.1472, GRAS Notice No’s. GRN 00109, GRN 00138). Examples of approved
food categories include the following:
•
•
•
•
•
•

Baked goods, baking mixes
Cereals
Cheese products
Chewing gum
Condiments
Confections, frostings
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Dairy product analogs
Egg products
Fats, oils
Fish products
Frozen dairy desserts
Gelatins, puddings
Gravies, sauces,
Hard candy
Jams, jellies
Meat products
Milk products
Nonalcoholic beverages
Nut products
Pastas
Plant protein products
Poultry products
Processed fruit juices
Processed vegetables juices
Snack foods
Soft candy
Soup mixes
Sugar substitutes
Sweet sauces, toppings, syrups

b) Function: Fish oil is an ingredient typically used to increase the omega-3 fatty acid
content of foodstuffs. The primary omega-3 polyunsaturated fatty acids present in fish
oil are the long chain fatty acids, EPA (eicosapentaenoic acid) and DHA
(docosahexaenoic acid).
4. A list of the crop, livestock or handling activities for which the substance will be
used. If used for handling (including processing), the substance's mode of action
must be described.
This product is used in handling organic agricultural products. Its mode of action is as
an ingredient.
5. The source of the substance and a detailed description of its manufacturing or
processing procedures from the basic component(s) to the final product.
a) Source: Fish oils are derived from high fat containing fish, such as salmon, tuna,
anchovy and sardines. The primary fish oil currently used by ONC is a by-product of the
Peruvian fishmeal industry, extracted from wild fish caught off the coast of Peru. The
fish species from which the oil is extracted is predominantly anchovy (95-99%) with
some sardine (1-5%). Anchovy and sardine are naturally fatty fish that feed on algae in
the ocean.
b) Manufacturing and Processing: Manufacturing of fish oil typically involves alkali
refining, filtration, bleaching and deodorization. The details of ONC’s specific
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manufacturing and processing of fish oil are provided below.
ONC’s starting material is extracted from marine fish species (e.g. anchovy and sardine)
caught off the coast of Peru. The fish are ground and processed in hot water. The
solids are removed and used for fishmeal production. The remaining oil and water are
passed through a filter to remove any residual solids. The remaining liquid is centrifuged
in order to separate the oil from the water and the fish oil is further refined.
During refining, the crude oil is heated again and an alkali (sodium hydroxide) is added
to neutralize the oil. The oil undergoes two stages of centrifugation including the addition
of water to wash out and eliminate any remaining alkali, ensuring that none is present in
the finished product. Following centrifugation, the oil is dried using evaporation to
reduce the moisture content.
Production of the food grade fish oil involves steam deodorization and bleaching of the
fish oil using clay and carbon. These steps are carried out for the purpose of purifying
the fish oil; there is no chemical change in the fish oil during processing.
During steam deodorization, the temperature of the oil is raised under full vacuum and
steam is injected into the oil. This substantially reduces most naturally occurring
undesirable compounds (e.g. aldehydes, ketones – taste, smell).
The bleaching step helps to remove the remaining naturally occurring impurities in the
fish oil. Bleaching clay and plant-derived natural carbon are added to the fish oil, then
agitated, heated, cooled and filtered until there is no clay or carbon left in the mixture,
and therefore none left in the finished product
This is the final stage of processing of the fish oil ingredient. This fish oil ingredient is
then blended with antioxidants and used in various applications, including the production
of a fish oil powder. ONC uses an antioxidant blend, with the antioxidant function being
provided by tocopherols and citric acid.
The fish oil manufacturing process is outlined in the flow chart on the following page.
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Fish Processing, Transportation, and Refinement Flow Chart
Fish
(from fishing vessels)

Fish Ground and Cooked
(oil and water raise to top)

Filtration

Solids

Centrifugation

Water

Alkali Refining
(with Sodium Hydroxide)

Depending on Quality Indicators (QI), oil may be
bleached and filtered before drumming.

Drumming (Placing of oil in drums or containers)

Transport from Catch Location to ONC Processing Facility

Bleaching (using clay and carbon)

Winterizing

Steam Deodorization (if required)

Blending with Antioxidants (tocopherols and citric acid) and deodorization if needed

Drumming
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6. A summary of any available previous reviews by State or private certification
programs or other organizations of the petitioned substance.
Reviews of the petitioned substance have been undertaken by the following
organizations:
QAI: ONC Fish Oil and Fish Powder were determined to be commercially unavailable
in organic form by Quality Assurance International.
The Council of Responsible Nutrition (CRN): CRN developed a Voluntary
Monograph for Long Chain Omega-3 EPA & DHA Products. This monograph specifies a
uniform standard of analysis, quality, stability, and purity criteria for these fatty acids.
The specifications outlined in the CRN Voluntary Monograph are consistent with current,
and emerging standards including stringent limits on environmental contaminants such
as dioxins, PCB’s and heavy metals. Ocean Nutrition Canada has adopted the
requirements of the CRN Voluntary Monograph.
Exponent: Ocean Nutrition Canada also commissioned a safety review of EPA and
DHA, the polyunsaturated fatty acids found in fish oil. Exponent, a multidisciplinary
scientific and engineering consulting firm that performs in-depth scientific research and
analysis, carried out the safety assessment. They completed a summary of previous
literature reviews and safety evaluations (Exponent 2003). The following conclusion is
from the Executive Summary of the Exponent report:
There have been four major independent compilations and evaluations of
scientific data in connection with the human safety of fish oil and/or the omega-3
fatty acids (Omega-3 PUFAs) EPA and DHA since 1986, covering more than 650
studies published in peer reviewed scientific journals. The preponderance of
these studies has been human data. …To date, there has been no evidence that
contradicts the FDA’s original 1997 determination that intake of 3 g/day
EPA+DHA is safe.”
7. Information regarding EPA, FDA, and State regulatory authority registrations,
including registration numbers.
Fish oil has been approved as Generally Recognized As Safe from various sources
including tuna oil (GRN 000109), and predominantly anchovy oil (GRN 000138).
The 18/12TG fish oil that is the subject of this petition is a mixture of fatty acids;
therefore, no Chemical Abstracts Service (CAS) Registry Number exists for this
substance. The CAS Registry Numbers for EPA and DHA, the primary components of
this product, are 10417-94-4 and 25167-62-8, respectively
8. The Chemical Abstract Service (CAS) number or other product numbers of the
substance and labels of products that contain the petitioned substance.
The 18/12TG fish oil that is the subject of this petition is a mixture of fatty acids;
therefore, no Chemical Abstracts Service (CAS) Registry Number exists for this
substance. The CAS Registry Numbers for EPA and DHA, the primary components of
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this product, are 10417-94-4 and 25167-62-8, respectively.
A copy of the label for a product containing fish oil is attached.
9. The substance's physical properties and chemical mode of action, including:
The attached MSDS for ONC Fish Oil describe its physical properties.
(a) chemical interactions with other substances, especially substances used in
organic production;
No distinct chemical interactions are known to occur.
(b) toxicity and environmental persistence;
Please see the Exponent safety assessment described above (Section 6) as evidence of
fish oil non-toxicity. Fish oil is fully biodegradable, and does not persist in the
environment.
(c) environmental impacts from its use or manufacture;
Fish oil is sourced from fish and is typically a by-product of commercially harvested
species for the food and fishmeal industries. ONC's fish oil is derived from species
harvested using environmentally responsible methods. The anchovies and sardines that
are the source of ONC’s fish oil come from Peru, where fish harvesting is tightly
regulated and monitored. The fishery is open for only short periods of time each year,
and access to the fishery is restricted to a limited number of licensed applicants. The
prohibition on by-catch of marine mammals is also strictly enforced. See “Eco-friendly
Peruvian Fishing Practices,” attached.
Oil wastes from the manufacturing process are also recycled to power the ONC
processing plant, and excess waste oil is distributed in the form of biodiesel. The
biodiesel product is also tested for sulphur content, to ensure that it remains below
Canadian regulatory limits. See “Biodiesel Fuel from Ocean Nutrition Canada Fish Oil,”
attached.
(d) effects on human health;
The safety of fish oil consumption in relation to human health has been assessed and
summarized by Exponent (see Section 6 above). Exponent concluded that there was no
evidence that contradicted the FDA’s original 1997 determination that EPA+DHA intake
is safe up to a level of 3 g/day. The addition of fish oil (in liquid and powder forms) to
food products is typically substantially less than this level.
Further, there is considerable evidence for the beneficial effects of fish oil on human
health, specifically the EPA+DHA fatty acids found in fish oil. Health authorities and
government recommendations often distinguish between the short chain ALA and the
long chain Omega-3 fatty acids, EPA and DHA. The evidence for a cardio-protective
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effect for EPA+DHA is far stronger than the evidence for a beneficial effect of ALA.
While ALA is converted to the longer chain fatty acids, the conversion rate is low.
Research has shown that the conversion in adult humans is only approximately 6% to
EPA and 3.8% to DHA when the background diet is high in saturated fats (Gester 1998).
Also, the conversion is reduced 40-50% when the diet is rich in omega-6 fatty acids
(Gester 1998). Typical diet in North America is high in omega-6 PUFAs (e.g. linolenic
acid (LA) obtained through consumption of vegetable oils including sunflower, safflower,
corn, sesame, and soybean); the level of EPA and DHA that can be obtained from ALArich vegetable oils (e.g. flaxseed) through conversion in humans is insufficient. A diet
low in omega-6 fatty acids reduces competition on ALA metabolism to its longer chain
products (i.e. EPA and DHA). Additionally, a balanced n-6/n-3 ratio (optimal
recommended ratio is 2:1) in the diet is essential for normal growth and development
and should lead to decreases in cardiovascular disease (Engler and Engler 2006).
ONC has a rigorous testing program for potential contaminants in the fish oil. Stringent
limits on environmental contaminants such as dioxins, PCB's and heavy metals are
monitored according to the requirements of the Council of Responsible Nutrition (CRN)
Voluntary Monograph for Long Chain Omega-3 EPA and DHA Products. This
monograph specifies a uniform standard of analysis, quality, stability and purity criteria.
Every lot of raw fish oil used in the process is tested for heavy metals, PCBs, and
dioxins/furans. Incoming oils are tested for pesticides and PAHs three times a year.
One in twenty batches of finished products are also tested.
(e) effects on soil organisms, crops, or livestock.
Not applicable. Fish oil is an ingredient and is not applied to the soil, crops or livestock.
10. Safety information about the substance including a Material Safety Data Sheet
(MSDS) and a substance report from the National Institute of Environmental
Health Studies.
Example of Fish Oil MSDS is attached.
11. Research information about the substance which includes comprehensive
substance research reviews and research bibliographies, including reviews and
bibliographies which present contrasting positions to those presented by the
petitioner in supporting the substance's inclusion on or removal from the National
List.
Balk, E., M. Chung, A. Lichtenstein, P. Chew, B. Kupelnick, A. Lawrence, D. DeVine,
and J. Lau. 2004. Effects of Omega-3 Fatty Acids on Cardiovascular Risk
Factors and Intermediate Markers of Cardiovascular Disease. Evidence
Report/Technology Assessment No.93. AHRQ Publication No. 04-E010-2.
Agency for Healthcare Research and Quality, Maryland.
Council for Responsible Nutrition (CRN). 2005. White Paper – Long Chain Omega-3
Fatty Acids in Human Health. Heart Health: The Role of Eicosapentaenoic,
Docosahexaenoic, & Alpha-Linolenic Acids (EPA, DHA, and ALA). CRN,
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Washington.
Engler, M.M. and M.B. Engler. 2006. Omega-3 Fatty Acids: Role in Cardiovascular
Health and Disease. Journal of Cardiovascular Nursing, 21(1):17-24.
Exponent. 2003. Safety of EPA+DHA: Summary of Previous Literature Reviews and
Safety Evaluations. Exponent, Washington.
Gester, H. 1998. Can adults adequately convert a-linolenic acid to eicosapentaenoic
acid and docosahexaenoic acid? International Journal for Vitamin and Nutrition
Research, 68:159-173.
Harper, C.R., M.J. Edwards, A.P. DeFilipis, and T.A. Jacobson. 2006. Flaxseed Oil
Increases the Plasma Concentrations of Cardioprotective (n-3) Fatty Acids in
Humans. Journal of Nutrition, 136:83-87.
Harper, C.R., and T.A. Jacobsen. 2005. Usefulness of Omega-3 Fatty Acids and the
Prevention of Coronary Heart Disease. The American Journal of Cardiology,
96:1521-1529.
Kris-Etherton, P.M., W.S. Harris, and L.J. Appel. 2002. AHA Scientific Statement: Fish
Consumption, Fish Oil, Omega-3 Fatty Acids, and Cardiovascular Disease.
Circulation, 106:2747-2757.
Lewis, C.J. 2000. Letter Regarding Dietary Supplement Health Claim for Omega-3 Fatty
Acids and Coronary Heart Disease, Docket No. 91N-0103. U.S. Food and Drug
Administration, Maryland.
Natural Standard. 2005. Omega-3 fatty acids, fish oil, alpha-linolenic acid. from Medline
Plus Web site: http://www.nlm.nih.gov/medlineplus/druginfo/natural/patientfishoil.html
Wang, C., M. Chung, A. Lichtenstein, E. Balk, B. Kupelnick, D. DeVine, A. Lawrence,
and J. Lau. 2004. Effects of Omega-3 Fatty Acids on Cardiovascular Disease.
Evidence Report/Technology Assessment No. 94. AHRQ Publication No. 04E009-2. Agency for Healthcare Research and Quality, Maryland.
12. Petition Justification Statement:
ONC is petitioning for the inclusion of Fish Oil on the National List under Section 7 CFR
205.606, as a nonorganically produced agricultural product allowed as an ingredient in
or on agricultural products labeled as “organic.”
Fish oil is an ingredient that can be made into a fine powder or used in the oil form.
Unlike its vegetable oil counterparts, fish oil is high in long-chain polyunsaturated
omega-3 fatty acids, specifically EPA and DHA (unlike its algal oil counterparts, which
are high in DHA, specifically). Fish oil powder can be easily added to foodstuffs to serve
the function of increasing the amount of EPA and DHA in the product, without adding a
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fishy taste or smell.
Food developers and manufacturers are recognizing the need to deliver products
containing Omega-3 to their customers. This need stems from customer demand as
well as from the genuine desire of food manufacturers to provide value-added products
to their customers. ONC’s fish oil powder can currently be found in many food
applications in the US and worldwide, including yogurt, bread, pizza, wraps, cookies and
juice, just to name a few. In the organic industry, Stonyfield Farm, Inc. uses ONC’s fish
oil powder in their organic YoBaby Plus products. Other organic applications of fish oil
may include any of the conventional applications already seen on the market, particularly
in the dairy and bakery sectors.
Many international health authorities have agreed on the beneficial effects of fish oil
containing omega-3 fatty acids, particularly the long chain omega-3s that are found in
fish and fish oil (i.e. EPA and DHA). Several health authorities have also made
recommendations for dietary consumption. For example, the American Heart
Association (AHA) and the Council for Responsible Nutrition (CRN) have recognized that
omega-3s are important to overall health and have a special role to play in promoting
heart health, especially the very long chain fatty acids, EPA and DHA (CRN 2005; KrisEtherton et al. 2002).
DHA has been found to be physiologically essential for healthy functioning of the brain,
eyes, nervous system, liver and kidneys and is recognized as particularly important in
the diet of infants and toddlers. The attached document entitled “The Truth About
Omega-3:” summarizes the benefits of fish oil in comparison to alternative Omega-3
sources.
The use of this ingredient in organic products is necessary in order to deliver the health
benefits provided by fish oil to organic consumers. Further, the addition of fish oil to
205.606 in order to allow its continued use in organic products is required in order to
maintain a competitive position with similar conventional products, many of which are
fortified with fish oil omega-3 ingredients.
Statement of need for the non-organic form of the ingredient for use in organic
handling:
There are no alternative EPA+DHA sources to fish oil. While it is possible to obtain
omega-3's from vegetable sources such as flax seed, this is mainly in the form of ALA
(alpha linoleic acid), a shorter chain fatty acid than those obtained from fish oil
(EPA+DHA). More dramatic benefits for preventing cardiovascular disease are indicated
when the long chain omega-3's found in fish oil are included in the diet (see additional
information attached, “Omega-3 Fatty Acids and Cardiovascular Health”). However,
there is no organic source of fish oil until such time as standards for organic wild caught
fish are implemented. As such, the non-organic form of fish oil is necessary for use in
organic handling as no other form exists.
Information concerning how or why the ingredient/substance cannot be obtained
organically in the appropriate form to fulfill an essential function in a system of
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organic handling:
There are currently no NOP standards for organic aquaculture or wild caught fish or their
derivatives, and therefore no possibility of obtaining fish oil in any form, quantity or
quality from a certified organic source. ONC intends to pursue the suitability of a
potential supply of organic fish oil at such time that the NOP implements standards for
organic fish.
Information concerning how or why the ingredient/substance cannot be obtained
organically in the appropriate quality to fulfill an essential function in a system of
organic handling:
There are currently no NOP standards for organic aquaculture or wild caught fish or their
derivatives, and therefore no possibility of obtaining fish oil in any form, quantity or
quality from a certified organic source. ONC intends to pursue the suitability of a
potential supply of organic fish oil at such time that the NOP implements standards for
organic fish.
Information concerning how or why the ingredient/substance cannot be obtained
organically in the appropriate quantity to fulfill an essential function in a system of
organic handling:
There are currently no NOP standards for organic aquaculture or wild caught fish or their
derivatives, and therefore no possibility of obtaining fish oil in any form, quantity or
quality from a certified organic source. ONC intends to pursue the suitability of a
potential supply of organic fish oil at such time that the NOP implements standards for
organic fish.
Information on ingredient/substance non-availability of organic sources:
There are currently no NOP standards for organic aquaculture or wild caught fish or their
derivatives, and therefore no possibility of obtaining fish oil in any form, quantity or
quality from a certified organic source. ONC intends to pursue the suitability of a
potential supply of organic fish oil at such time that the NOP implements standards for
organic fish.
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List of Attachments:
“Eco-friendly Peruvian Fishing Practices”, ONC document.
“Biodiesel Fuel from Ocean Nutrition Canada’s Fish Oil”, ONC document.
Fish Oil MSDS (XOFG30TGNH-K), ONC document.
“The Truth about Omega-3”, ONC document.
Stonyfield Farm YoBaby Plus Yogurt label ingredient panel, Stonyfield Farm.
“Omega-3 Fatty Acids and Cardiovascular Health”, ONC document.
Commercial Unavailability Determination, Quality Assurance International.
Exponent. 2003. Safety of EPA+DHA: Summary of Previous Literature Reviews and
Safety Evaluations. Exponent, Washington. (Separate document, CBI)
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The following chart may be used by the NOSB as Evaluation Criteria for
Substances to be Added to the National List Section 205.606.
Please include the following information:
Is the Substance Essential for Organic Production?

Question

1. Is the substance an
agricultural product?
2. Is the substance
formulated or
manufactured by a
process that chemically
changes a substance
extracted from a
nonorganic agricultural
substance?
3. Is the substance
created by naturally
occurring biological
processes?
4. Is there an organic
source of the substance?

Ye
s

No

N/A

Substance __Fish Oil

Documentation Source

X
X

X

X

1

5. Is the substance
essential for handling of
organically produced
agricultural products? 2
6. Are there any
commercially available
alternative organic
substances? 3
7. Is there another
practice that would make
the substance
unnecessary?

X

X

X

1

Documentation should specify details of efforts made to obtain an organic source and the
outcome of that effort.
2
Documentation should specify the essential qualities required for the product to be suitable, e.g.,
liquid vs. powder, viscosity, color, flavor profile, etc.
3
Documentation should specify organic alternatives that have been evaluated and reasons for
unacceptability.
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Biodiesel Fuel from Ocean Nutrition Canada Fish Oil
Ocean Nutrition Canada Limited (ONC) is a marine natural products ingredient supplier and
has been supplying customers worldwide with dietary supplement and functional food
ingredients since 1997. In 1999, ONC began manufacturing concentrated Omega-3 EPA/DHA
ingredients through its proprietary manufacturing process, producing novel and innovative
EPA/DHA mixtures for its customers.
Omega-3s are extracted from fish oil; during the processing of Omega-3 fish oil, the unwanted
saturated fat portion of the fish oil becomes a waste by-product. This waste by-product can
function as a potential fuel source, a form of biodiesel. Therefore, ONC tested the use of this
by-product biodiesel in the main boiler of the fish oil manufacturing facility as a means of
recycling the waste by-product produced by our own manufacturing. Short-term and longterm testing showed successful burning of the biodiesel. Therefore, additional boilers in the
manufacturing process were gradually converted to biodiesel originating from fish oil byproduct.
Since 2003, ONC has been fully self-sufficient, burning its own Biodiesel in all five boilers,
without any excessive hydrocarbon creation and without any modifications to the equipment.
Currently, ONC’s boilers consume anywhere from two to three million litres of Biodiesel fuel
annually. Essentially, the fish oil manufacturing facility runs off the by-product of the fish oil
manufacturing itself; an effective recycling of energy and material which reduces waste and
pollution.
The fish oil manufacturing facility produces fish oil biodiesel in amounts that exceed the
company’s internal consumption requirements considerably. Therefore, ONC has an
agreement with a local fuel company who distributes biodiesel produced from fish oil in the
Atlantic Canadian marketplace for home heating oil and general biodiesel fuel purposes.
Further, as part of the Federal Fuels Regulations, Canada has implemented new sulphur testing
requirements for biodiesel. As such, ONC regularly tests the sulphur content in our fish oil
biodiesel. Test results indicate that the sulphur level in ONC’s biodiesel is well below
regulated limits in Canada.

The information provided above is the opinion of Ocean Nutrition Canada Ltd. and we
assume no responsibility for accuracy or confirming compliance with the relevant regulations.
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The Truth
About
Omega-3:
Get all the
health benefits
of EPA and DHA
from fish oil…the best source of Omega-3!
Health researchers have shown increased interest in Omega-3 for decades. First, the dietary
supplement industry and, now, the food industries have caught on to the idea that food
products containing Omega-3 are a significant marketplace opportunity.
Elizabeth Mannie

A

nd what an opportunity it is, as shown by a 2004
consumer research study conducted by an independent research firm. All 100% of participants
indicated that they would be inclined to purchase a
product enriched with Omega-3, if there was no impact
on taste or price of the product. Additionally, 100% of
participants indicated an interest in educating their families about the many health benefits of Omega-3. When
asked about the primary health benefits associated with
Omega-3, 40% of the participants felt that it was “good
for the heart,” 18% felt that it was good for the skin, and
16% felt that it would help lower cholesterol.The bottom
line is that consumer awareness of Omega-3, and fish oil
as the primary source of
Omega-3, is very high.
Omega-3 fatty acids are
considered essential for normal growth and development; they are present in
every cell in the human
body. Important in cell membranes and human metabolism, low levels of Omega-3
in today’s diet are a known
risk factor for heart and
inflammatory diseases. Other
evidence points to fatty acid
deficiencies contributing to

2

ADVERTISEMENT

psychiatric and neurologic disorders and childhood neurodevelopmental disorders including Attention Deficit
Hyperactivity Disorder (ADHD), dyslexia, dyspraxia/developmental coordination disorder (DCD) and autistic spectrum disorders.1,2 Omega-3 deficiencies are also thought
to play a role in asthma, hypertriglyceridemia, high blood
pressure and rheumatoid arthritis.3, 4, 5, 6

Western Diets and Health Issues
While scientists and consumers are more educated
about the vital role Omega-3 plays in preventing certain
diseases, the beginning of this dietary deficiency can be
traced to approximately 50 years ago, when food processing technologies allowed manufacturers to offer more
packaged foods, and fish
was not easily available
everywhere. Today, 25% of
Americans don’t eat fish. The
physiologically
essential
and biologically active
forms of Omega-3 are EPA
(eicosapentaenoic acid or
22:6n-3) and DHA (docosahexaenoic acid or 20:5n-3).
ALA (alpha-linolenic acid or
18:3n-3) is also an Omega-3,
but the body needs to con-
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vert it to EPA and DHA to derive the
health benefits, and this conversion is very inefficient (about a
5% conversion efficiency).7
Therefore, it is not surprising
that the World Health Organization and others have identified
a serious and pervasive deficiency
in the Omega-3 fatty acids EPA
and DHA, which are vital for heart
and brain health as well as for normal growth and development.
In another effort to address the
issue, the United States Department
of Agriculture changed the food pyramid in 2005, adding the recommendation that people eat at
least two, four-ounce meals
Danone
of fatty fish per week. The
Danino Yogurt, co-branded
a qualified health claim. It was noted that four triAmerican Heart Assocwith MEG-3®, is available in
als conducted in populations with coronary
iation (AHA) recomCanada and targeted to children. It
heart disease or high risk factors for CHD found
mends that adults concontains 20mg DHA per serving and
substantial benefits.8
sume plant-derived
The AHA in its 2003 recommendations stated
sources of Omega-3
carries a Biological Role Claim: “DHA,
that 2g-4g of EPA and DHA taken daily can lower
fatty acids in addition to
an Omega-3 fatty acid, supports the
triglycerides by 20% to 40%.The effects appear to
eating fish at least twice
normal development of the brain,
be synergistic with the HMG-CoA reductase
per week. Because of the
the eyes and the nerves” on
inhibitor (statin) drugs such as simvastin (Zocor®),
inconvenience of preparthe
front
panel.
pravastatin (Pravachol®), and atorvastatin (Lipitor®).
ing fish, and its higher cost,
The AHA also recommended in 2003 that people with
this level of fish consumption is
known coronary disease take approximately 1g of EPA
difficult for the average American
and DHA combined each day, either by eating fish or takto achieve.
ing fish oil supplements.3
All Omega-3s are not Created Equal
High blood pressure also responds favorably to
Omega-3 supplementation, and the effects appear to be
It is important to remember that all Omega-3s are not credose sensitive. Higher doses seem to have greater effects
ated equal. Three common forms of Omega-3 fatty acids
on reducing blood pressure.3
are found in foods.ALA is primarily from flax and a few other
• Rheumatoid Arthritis
plant sources such as soy, walnuts, flaxseed and canola oil,
Multiple randomized, controlled trials report improvewhile EPA and DHA are primarily from oily fish such as
ments in morning stiffness and joint tenderness with reganchovies, sardines, salmon and mackerel. The highest
ular intake of fish oil supplements over a three-month
sources of Omega-3 come from anchovies and sardines.
period. Clinical trials commonly have used doses of
ALA is different bioactively than EPA and DHA. The
between 3g and 5g of EPA and DHA per day, but the
Institute of Medicine states that ALA is not known to have
effects beyond three months of treatment have not been
any specific functions other than as a precursor to EPA and
well evaluated.3
DHA. However, the conversion rate is very inefficient and
• Fetal and Infant Benefits
will not produce the levels of EPA and DHA believed to
Studies have shown that maternal intake of DHA duroffer heart health benefits.4 The optimal approach for heart
health with Omega-3 fatty acids is to consume EPA and
ing pregnancy and lactation may be favorable for later
DHA via fish consumption and/or supplementation.8
mental development of the child. It was also demonstrated that an early dietary supply of DHA was a major
Health Benefits
dietary determinant of improved performance on the
Over 8,000 research publications support the health
Mental Development Index (MDI).9,10 Human breast milk
claims of EPA and DHA. Only calcium has as much sciencontains both DHA and EPA in a 4:1 ratio, indicating the
tific evidence for importance in human health. Here are
importance of both nutrients in infant nutrition.11
• Developmental Coordination Disorder
some of the well-researched health benefits.
• Cardiovascular Disease
Disturbances of perception, attention and behavior
The FDA reviewed clinical data supporting EPA and
seen in DCD/dyspraxia show parallels to symptoms of
DHA benefits to the heart when considering evidence for
Omega-3 fatty acid deficiency seen in animal studies.
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• Asthma
A study of Australian school-aged children showed that
consumption of one fish meal per week reduced asthma,
when compared to control groups that rarely ate fish.4
Another study, where children were evaluated for asthma
at eight years of age and compared to healthy control
groups of the same age, showed that asthmatics were
more likely to have a diet with a higher ratio of Omega-6
to Omega-3 than their control counterparts.5
The Omega-3 to Omega-6 ratio, in fact,
is the foundation of why Omega-3 is
so critical. In another study, involvFarmers Choice
ing 616 women at risk for having
1% low-fat Milk
children with asthma, mothers
Beverage, available
who received fish oil concenat Sobeys and
trate and gave fish oil concenSuperstore in Canada,
trate to their infants after birth
had fewer doctor visits for their
contains 40mg EPA
children for wheezing, nocturnal
and DHA per
cough, and bronchodilator use
serving.
compared with control participants
at 18 months old.6
Considering that EPA has anti-inflammatory characteristics, it is not surprising that fish oil
could lessen asthmatic symptoms. Since asthma, atopy,
and atopic dermatitis are closely related, it is possible that
Omega-3 could help treat all of these. Although research
on Omega-3 supplementation in asthmatics is in its early
stages, there are some very encouraging results.
DCD affects 5% of school-aged children to a serious
degree. It is characterized by deficits in motor function,
difficulties in learning, behavior, and psychosocial
adjustment that remain into adulthood. DCD shows
substantial overlap with ADHD, dyslexia, and autistic
spectrum disorders.12,13
A randomized, double-blind, placebo-controlled trial
involving children aged five through 12 with suspected DCD-type difficulties featured treatment in parallel groups
for three months. This was followed
by a one-way crossover for an additional three months. Treatment consisted
of supplements containing 80% fish oil
(558mg EPA and 174mg DHA) and 20%
primrose oil, along with Omega-6 (60mg
γ-linoleic acid) and 9.6mg vitamin E. The
placebo was olive oil.
There was significant improvement in
reading, spelling, and behavior, when compared to the placebo group. Mean reading
age increased by 9.5 months versus 3.3
months for the placebo group. Mean spelling
age increased by 6.6 months versus 1.2 months
for the placebo group. The author suggested that fatty
acid supplementation might be a safe, tolerable and
effective treatment for improving academic progress and
behavior among children with DCD.14

4

The Challenge of Providing Omega-3
Polyunsaturated fatty acids
fall into two classes,
Omega-3 and Omega-6.
Stonyfield Farm
Over the past half
Organic Yo-Baby Yogurt with
century, a disproporDHA
for babies and toddlers.
tionate increase in

This is a U.S. product
containing 17mg
DHA per
serving.
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Omega-6 relative to Omega-3 consumption has occurred.
Vegetable oil consumption soared while fish consumption
declined, accounting for the current Omega-6 to Omega-3
intake ratio of approximately 15 to 1 in Western diets.
Previously, the ratio was closer to 3 to 1.
The increased intake of Omega-6 fatty acids is due to
consumption of vegetable oils containing linolaic acid
such as corn, safflower, soybean and sunflower oils, as well
as less ordinary oils like evening primrose, pumpkin,
sesame, walnut and wheat germ. The increased Omega-6
to Omega-3 ratio creates a health issue, since the two
types of lipids compete with each other to be converted
to active metabolites in the body. Currently, at this
reduced intake ratio, Omega-3 is not converted in the
quantities needed for health. When more Omega-6 is
converted, arachidonic acid is made more prevalent; this
is a precursor of the inflammatory cascade and research
suggests that this leads to inflammation, the first phase of
many disease conditions. Thus, by either decreasing
Omega-6 intake or increasing Omega-3 intake, health
benefits can be achieved.15
One way to increase Omega-3 in
the diet is to put fish
oil into foods. Previously, many companies have tried this with
limited success because
the oil is prone to oxidation, causing flavor and
odor issues. However, one
company, Ocean Nutrition
Canada Limited (ONC), has

invested in an intensive research and development program to create a solution for the problem of adding fish
oil into food products.
The traditional approach to preventing oxidation was
microencapsulation, where spray-dry emulsion technology
was used to create a sponge-like gelatin matrix of oil.
However, this provided limited protection because when the
encapsulated oil was exposed to the stresses of food processing, the oil would leak into the food. Also, the older technology allowed large amounts of free oil on the outside of the
microencapsulated droplet, resulting in a fishy taste or smell.
Ocean Nutrition’s solution is a new, patented process of
microencapsulation called Powder-loc™, which enables
foods to be enhanced with Omega-3 without any fishy
taste or smell. In essence, Powder-loc™ uses double shell
protection, which means that each oil droplet not only
has its own protective shell, but all the single shells are
then grouped together and protected in a second shell.
This process keeps the EPA and DHA locked into the
microcap, while keeping the taste and the smell of the
fish locked out of the food.
In 2005, Ocean Nutrition’s MEG-3® brand food ingredient,
which uses the unique Powder-loc™ micro-encapsulation
technology, has become the world’s leading fish oil ingredient in food products. MEG-3® is the breakthrough Omega-3
product that finally enables food companies to create nutritionally dense foods containing EPA and DHA from fish oil,
without affecting the taste or smell of the foods.

Micro Spheres of Fish Oil
A cross-section of one grain of MEG-3® powdered fish oil,
using Powder-loc™ technology, looks like many little balls
inside one large ball. Each of these smaller balls is a mini-
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(www.cfsan.fda.gov/~rdb/opag138.html). This letter summarizes the maximum levels and the
food categories which are allowed
to have MEG-3® added to them.
Based on a large amount of scientific evidence demonstrating the
efficacy of EPA and DHA, the Food
and Drug Administration has
allowed a Qualified Health Claim
for heart benefits in supplements
and foods containing these
Omega-3. This allows manufacturers of nutritional products to better
position their products as healthy
because EPA and DHA may play
significant roles in heart health.
Recently, the U.S. has approved
a prescription form of concentrated fish oil for reduction of hyperCali Wraps with MEG-3®
triglyceridemia, an independent
microcapsule that contains fish oil
risk factor for coronary artery
and protects the oil from both oxiinclude four types: original, whole
disease. In Italy, concentrated
dation and the rigorous stresses
wheat, whole grain and Mediterranean
fish oil is also prescribed by
of food processing. Even if the
Herb. A Canadian product containing 50mg
physicians to prevent secouter shell were to break, which
EPA/DHA per serving, the front panel states:
ondary myocardial infarcis unlikely, the oil still has the
“Source of Omega-3 polyunsaturates from the
tions based on the results of
protection of the inner minia major clinical trial called
microcapsules that surround it.
sea. 0.05g EPA+DHA per tortilla.” The company
the GISSI study.These examThus, the whole cluster of minialso uses the Biological Role Claim:
ples demonstrate that there
microcapsules is protected by a
®
“Cali-Wraps with MEG-3 contain DHA,
is a positive regulatory envitough outer shell, resulting in viran Omega-3 polyunsaturate, which
ronment supporting the effitually no free oil on the outside.
supports the normal development
cacy and value of fish oil as a
MEG-3® food ingredient, made
™
of the brain, eyes
with Powder-loc technology, enables
food ingredient.
food companies to put fish oil in their
In Canada, Ocean Nutrition
and nerves.”
products, without the taste or smell of fish,
obtained Novel Food approval for the
allowing for the development of a wide variety
ingredient to be added to food products.
of new products. With the technology’s superior proCurrently, Ocean Nutrition customers are
cessing tolerance characteristics, the ingredient can withallowed to add a maximum of 50mg EPA and DHA per
stand the high stress of being kneaded in bread, for examserving in a limited list of foods. Specifically, they are:
ple. It can also be heated to high temperatures, surviving
unstandardized loaves (not including bagels, flat breads
milk pasteurization or hot candy processing. Having double
and rolls), granola and cereal bars, meal replacement bars,
the nutritional density of Omega-3 compared with many
unstandardized frozen dairy desserts, unstandardized
competitive products, it is also the most cost effective form
milk-based beverages, yogurt and nutritional suppleof microencapsulated fish oil on the market.
ments in liquid form and chicken nuggets.
The MEG-3® ingredient is commercially available for a
Under U.S. labeling regulations, Omega-3, EPA or DHA
broad range of food applications around the globe. No
cannot currently be listed as voluntary nutrients on the
other competitive product has demonstrated its ability to
Nutrition Facts panel. However, the amounts per serving
provide foods with added EPA and DHA from fish oil on
of Omega-3 or DHA/EPA can be listed on the front panel
this magnitude of scale. MEG-3® also demonstrates great
of a food package. An example statement would be: “A
flexibility in the range of foods it can be added to includserving contains 90mg of DHA and EPA Omega-3 fats.”
ing bread, dairy, nutrition bars, orange juice, pizza crust
In Canada, Omega-3 content may be listed on nutriand confections.
tion facts while EPA and DHA (separately) are not
allowed. However, EPA/DHA can be listed separately on
Regulatory Benefits
the front panel. In the U.K., Omega-3 (DHA/EPA) is repIn the U.S., MEG-3® ingredients are FDA-notified Generally
resented on the Nutrition Panel, expressed as mg per
Recognized as Safe (GRAS) and a copy of their letter from
serving as well as % RDA (Recommended Dietary
the FDA can be found on the FDA’s website
Allowances) per serving.
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EPA and DHA from fish oil the next mass consumer ingredient, following in the success of soy and calcium.

A New Kind of Fish Market

Consumer Awareness of Omega-3

The food ingredient market for fish oil historically has been
a small niche market at best. At that time, product applications were limited to foods where masking agents were
used to cover up fish flavor and odor. But now, because of
the large-scale ability of MEG-3® ingredients to fortify foods
with Omega-3 without the fishy taste or smell, a completely new segment of the food industry (which did not exist
even 18 months ago) is being created.
People can now get the essential nutrients EPA and
DHA from fish oil in foods they love to eat. This improves
human health by providing nutritionally dense foods
and creating convenience. Now, large groups
of people who have been lacking these
A.C.
nutrients in their diets have the opportuLaRocco
nity to improve their nutrition by eating
Pizza in the
foods they like in brands they love.
U.S. has added
This will have spillover effects on all
levels of the value chain, creating new
50mg EPA/DHA per slice to its
products, new wealth and new excitTomato & Feta, and Greek
ing
commercialization opportunities
Sesame frozen pizza crusts,
for our industry as a whole.

Ocean Nutrition has been working diligently to better understand consumers
and it has found that adequate access to
which are distributed and
accurate information about Omega-3 has
promoted nationally.
not been available up until now. Data has
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Omega-3 Fatty Acids and Cardiovascular Health
Reviews by Health Authorities (North America) and the Scientific Community
Attention on Omega-3 fatty acids and their impact on cardiovascular function has increased
substantially over the last several years. This attention has come from the scientific
community, health authorities and from the public. Well recognized institutions such as the
American Heart Association have been reviewing available data and drawing conclusions
about the effectiveness of Omega-3s in relation to coronary heart disease (CHD) and
cardiovascular disease (CVD). In 2002 the AHA issued a scientific statement, which concluded
that epidemiological and clinical trials with Omega-3 fatty acids showed a reduction in the
incidence of CVD. Large-scale epidemiological studies suggested that individuals at risk for
CHD benefited from consuming both plant- and marine-derived omega-3 fatty acids.
However, the AHA further stated that evidence from prospective secondary prevention studies
suggested EPA+DHA supplementation specifically produced a significant reduction in
subsequent cardiac and all-cause mortality (Kris-Etherton et al. 2002).
The AHA scientific statement supported the cardiovascular-related benefits of plant-derived
omega-3s (ALA) as well as marine-derived omega-3s (EPA+DHA). However, many health
authority reports and scientific reviews since then have differentiated between the strength of
evidence available for EPA+DHA and that available for ALA, suggesting that ALA has a much
weaker body of evidence to support cardiovascular claims.
In March 2004 the Agency for Healthcare Research and Quality (AHRQ), a division of the U.S.
Department of Health and Human Services, issued two evidence-based reports on the
cardiovascular health effects of polyunsaturated Omega-3 fatty acids (Balk et al. 2004; Wang et
al. 2004). The reports were in response to a request from the National Institute of Health (NIH)
Office of Dietary Supplements (ODS). Three Evidence-based Practice Centers (Tufts-New
England Medical Center, University of Ottawa and Southern California-RAND) were selected
to conduct systematic reviews of the existing scientific and medical literature for Omega-3 fatty
acid influence on certain medical conditions, including cardiovascular disease. They were also
asked to make recommendations to the ODS and report existing research gaps which could be
used to assist the NIH in developing future clinical guidelines and performance measures.
The Tufts group that prepared the cardiovascular-related reports had several recommendations
for future research, including the identification of research gaps. Both reports concluded that
the potential effect of ALA was unknown and that the existing data sets were of poor quality,
too limited for adequate assessment. They proposed that more multi-center trials are needed to
assess the effect of ALA, separate from the effect of EPA+DHA, on CVD risk factors and
outcomes (Balk et al. 2004; Wang et al. 2004).
However, the AHRQ reports did present conclusions related to fish and fish oil. Omega-3 fatty
acids derived from fish oil were found to have a beneficial effect on problems associated with
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heart and blood vessel disease in persons with existing conditions. There was strong evidence
that fish oil lowers levels of circulating triglycerides (TGs) in blood; high TGs are considered a
serious risk factor for CVD. They concluded that “overall, the evidence supports the
hypothesis that consumption of omega-3 fatty acids (EPA, DHA or ALA) from fish or from
supplements of fish oil reduces all-cause mortality and various CVD events, although the
evidence is strongest for fish and fish oil supplements” (Wang et al. 2004).
In 2000, the FDA published a letter regarding a health claim specific to dietary supplements for
omega-3 fatty acids and coronary heart disease; they concluded “that the weight of the
scientific evidence for a claim relating to EPA and DHA omega-3 fatty acids and reduced risk
of CHD outweighs the scientific evidence against the claim”. The FDA came to this conclusion
because evidence from intervention trials with CHD as an endpoint was “strongly favorable in
a diseased population showing that omega-3 fatty acid intake is related to reduced risk of
CHD”. Further, they found that suggestive evidence supported this benefit would carry over
to the general population “because omega-3 fatty acids have similar physiological effects in
both diseased and general populations”. Overall, they felt the scientific evidence was
“suggestive of a relationship between omega-3 fatty acids and reduce risk of CHD” and that
use of EPA and DHA as a dietary supplement was safe and lawful provided that daily intakes
of EPA and DHA do not exceed 3 g per day (from conventional food and dietary supplement
sources) (Lewis 2000). In 2004, the US Food and Drug Administration (FDA) also approved a
qualified health claim specific to EPA and DHA for food. Their claim states “Supportive but
not conclusive research shows that consumption of EPA and DHA omega-3 fatty acids may
reduce the risk of coronary heart disease”. This claim is currently in use on food products in
the US containing EPA and DHA. The claim must include a statement specifying the name of
the food and the amount (g) of EPA and DHA omega-3 fatty acids in one serving.
Recently published reviews of scientific literature continue to confirm that the body of
literature supporting the positive cardiovascular effects of EPA+DHA is stronger than the
literature and clinical studies focusing on ALA. For example, Harper and Jacobson (2005)
systematically reviewed previously published reports (published between 1966 and June 2004)
that had assessed different types of omega-3 PUFA interventions and cardiovascular outcomes.
They concluded that the evidence suggested a role for fish or fish oil (specifically, EPA and
DHA) in secondary prevention because recent clinical trial data has demonstrated significant
reduction in total mortality, CHD death, and sudden death. They further concluded that the
data on plant-based ALA was promising but restricted by studies of smaller sample size and
limited quality. They identified the need for more clinical trials and specifically, a large
randomized controlled trial on ALA before recommendations can be made for CHD
prevention.
Harper et al. (2006) recently published an Omega-3 paper that focused on flaxseed oil. Harper
et al. recognized that the conversion of ALA to EPA in the body is limited but believed that the
conversion might still be physiologically and clinically important. They further recognized that
earlier trials with ALA yielded mixed results. Their FORCE trial demonstrated increased
plasma EPA levels in subjects that were provided its precursor, ALA. However, it is very
important to note that Harper et al. also recognized key limitations with their trial. They

The information provided above is the opinion of Ocean Nutrition Canada Ltd. and we
assume no responsibility for accuracy or confirming compliance with the relevant regulations.

Page 2 of 3
January 12th, 2007

101 Research Drive
Dartmouth, Nova Scotia
B2Y 4T6 Canada
1 902 480 3200
ocean-nutrition.com

concluded that broad-based dietary recommendations and governmental guidelines
concerning ALA consumption should not be established in a heterogeneous population until
more studies are conducted on ALA metabolism, including clinical studies in patients with a
variety of ethnic and medical backgrounds. The final conclusion of the FORCE trial was that
the trial demonstrated the ability to increase EPA levels by supplementing the diet with ALA in
a high risk population, but that ultimately, their flaxseed oil trial underscored “the need for a
larger more definitive trial with coronary endpoints to determine whether ALA is indeed
cardioprotective” (Harper et al., 2006).
A further example of continued support for EPA+DHA versus ALA in terms of heart health is
the Natural Standard database. Natural Standard is an international research collaboration that
aggregates and synthesizes data on complementary and alternative therapies. Using a
comprehensive methodology and reproducible grading scales, information is created that is
evidence-based, consensus-based, and peer-reviewed, tapping into the collective expertise of a
multidisciplinary Editorial Board. In August of 2005, Natural Standard updated its evaluation
of the existing scientific evidence supporting various uses of omega-3 fatty acids. It graded the
various uses, including heart health, based on the strength of scientific evidence for each use.
For secondary cardiovascular disease protection, fish oil/EPA+DHA received an ‘A’ for ‘strong
scientific evidence’ in support of the use. However, ALA received a ‘C’ for ‘unclear scientific
evidence’ in relation to the same use. They conclude that while similar cardiovascular benefits
are proposed for EPA+DHA and ALA, the scientific evidence for ALA is less compelling and
beneficial effects may be less pronounced (Natural Standard 2005).
Health authorities in North America as well as internationally are increasingly supportive of
the cardiovascular benefits of EPA+DHA, specifically.
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YoBaby Plus Fruit & Cereal With DHA
Serving Size 1 CONTAINER
Amount Per Serving
Calories 120
Total Fat
Trans Fat
Sodium
Total Carbohydrate
Dietary Fiber
Sugars
Protein

4g
0g
55mg
19g
2g
16g
4g

Protein 25%
Vitamin A 4%
Vitamin C 0%
Calcium 15%
Iron 0%
Based on the RDI for children 1-4 years.
OUR FAMILY RECIPE: STRAWBERRY
BANANA: CULTURED PASTEURIZED ORGANIC
WHOLE MILK, NATURALLY MILLED ORGANIC
SUGAR, ORGANIC STRAWBERRY PUREE,
INULIN (NATURAL DIETARY FIBER), ORGANIC
BANANA PUREE, ORGANIC OAT FLOUR,
ORGANIC FLAXSEED CONCENTRATE, ORGANIC
RICE FLOUR, ORGANIC OAT BRAN, ANCHOVY
AND SARDINE OILS (A NATURAL SOURCE OF
DHA) NATURAL FLAVOR, ORGANIC BEET JUICE
CONCENTRATE (FOR COLOR), PECTIN.
CONTAINS SIX LIVE ACTIVE CULTURES
INCLUDING L. ACIDOPHLUS, BIFIDUS, L.
CASEI, AND L. REUTERI
RASPBERRY PEAR: CULTURED PASTEURIZED
ORGANIC WHOLE MILK, NATURALLY MILLED
ORGANIC SUGAR, ORGANIC RASPBERRY
PUREE, INULIN (NATURAL DIETARY FIBER),
ORGANIC PEAR PUREE, ORGANIC OAT FLOUR,
ORGANIC FLAXSEED CONCENTRATE, ORGANIC
RICE FLOUR, ORGANIC OAT BRAN, ANCHOVY
AND SARDINE OILS (A NATURAL SOURCE OF
DHA) NATURAL FLAVOR, ORGANIC BEET JUICE
CONCENTRATE (FOR COLOR), PECTIN.
CONTAINS SIX LIVE ACTIVE CULTURES
INCLUDING L. ACIDOPHLUS, BIFIDUS, L.
CASEI, AND L. REUTERI

http://www.stonyfield.com/nutritionlabels/YobabyplusLabel.cfm?LabelID=153
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