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January 12, 2007

Resubmission of ONC’s Petition for the Addition of Fish Qil to 205.606

Dear Mr. Pooler,

Please find attached the updated petition submission from Ocean Nutrition Canada, Limited
(ONC). ONC is re-submitting this updated petition to the National Organic Standards Board
(NOSB) to request the addition of fish oil to section 205.606 of the National Organic Program'’s
National List. ONC believes that fish oil is a nonorganically produced agricultural product, as
encompassed by Section 205.606 of the National List.

The attached petition updates and replaces the previous submission by ONC in August 2006.
This petition submission has been updated according to the December 2006 revised National
Organic Program guidelines on the submission for inclusion on or removal from the National List
of Substances Allowed and Prohibited in Organic Production and Handling (National List.)

Please do not hesitate to contact us if you require any additional information in relation to this

fish oil petition.

Sincerely,

//ﬁ’(—-—-_“_"{ m =]
Julianne Mayo a

Regulatory Affairs Associate
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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. Alist 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)
|

v

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

v

Filtration —> Solids

v

Centrifugation —» Water

'

Alkali Refining
(with Sodium Hydroxide)

v

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

v

Drumming (Placing of oil in drums or containers)

v

Transport from Catch Location to ONC Processing Facility

v

Bleaching (using clay and carbon)

v

Winterizing

v

Steam Deodorization (if required)

v

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

v

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 Qil 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 ALA-
rich 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 PAHSs 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 Qil
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 Qil, 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/patient-
fishoil.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. 04-
E009-2. 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; Kris-
Etherton 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 Qil”, 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?  Substance __ Fish QOil

Question Ye | No | N/A Documentation Source
S
1. Is the substance an X
agricultural product?
2. Is the substance X

formulated or
manufactured by a
process that chemically
changes a substance
extracted from a
nonorganic agricultural
substance?

3. Is the substance X
created by naturally
occurring biological
processes?

4. Is there an organic X

source of the substance?
]

5. Is the substance X
essential for handling of
organically produced
agricultural products? 2

6. Are there any X
commercially available
alternative organic
substances? °

7. Is there another X
practice that would make
the substance
unnecessary?

! Documentation should specify details of efforts made to obtain an organic source and the

outcome of that effort.

Documentation should specify the essential qualities required for the product to be suitable, e.g.,
liquid vs. powder, viscosity, color, flavor profile, etc.

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 long-
term testing showed successful burning of the biodiesel. Therefore, additional boilers in the
manufacturing process were gradually converted to biodiesel originating from fish oil by-
product.

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 Page 1 of 1.
assume no responsibility for accuracy or confirming compliance with the relevant regulations. January 12", 2007
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MATERIAL SAFETY DATA SHEET

| SECTION 1 - PRODUCT IDENTIFICATION, COMPANY INFORMATION AND USE ]

Product Identifier: Fish Oil Triglyceride (TG)

Production Identification Number (PIN): XOEU0525TG-IP, XOE0860TG-IP,XOEU1812TGSD-IP
XOEU0560TG-IP, XOEU1050TG-1P, XOEU2050TG-IP, XOEU1812TG-1P, XOEU180120TG-IP,
XOEU1812TGSAL-IP,X03020TG-IP, XOEU3222TG-IP, XOEU4020TG-IP, XOEU4510TG-IP,
XOEU6003TG-IP, XOEU30TG-K-IP, XOEU1812TG.01,XOEU1812TGFSD-NG

XO0558TG, XO0655TG, XO180120TG, XO180120TG-RPS, X0180120TG, XO180130TGT,

XO1812TG, XO1812TGDAT, XO1812TGE, XO1812TG-IP, XO1812TGOX, XO1812TGAL, XO1812TGFGSD

XO3322TG, X02050TG, X0300200TG, XO3020TG, XO3030TG, XO3030TG]J, XO30TG-K, XOFG30TG
X0320230TG, X03222TG, XO3525TG, X0O4020TG, XO4825TG, XO6003TG, X09107, XO9109N,
XODHA, XOEVB, XOFG30TG, XOFG30TG-K, XOGCNI, XOOMB, XOT01, X0290235TG-IP,
X00355TG, XO0355TG], XO0525TG, XO0525TGSD,XOEU3322TG-IP, XOFG30TGNH-K

Product Use: Dietary Supplement, Food Ingredient
Manufacturers Name : Ocean Nutrition Canada Ltd.
Street Address: 39 England Drive

City: Mulgrave, Nova Scotia

Postal Code: BOE 2G0

Emergency Phone Number: 1-888-980-8889

SECTION 2 - COMPOSITION/ INFORMATION ON INGREDIENTS |
Hazardous |% CAS LDs, of Ingredient  [LCs, of Ingredient
Fish Oil 100 N/AP N/AP N/AP
I SECTION 3 - HAZARDOUS IDENTIFICATION ]
N/AP
| SECTION 4 - FIRST AID MEASURES ]
Specific Measures:
For eye contact, flush eyes with copious amounts of tempered water.
For contact with clothing, wet down clothing, seal the clothing from air and wash as soon as
possible. For skin contact, wipe skin dry. For ingestion of 10g+, nausea may Occur.
il — SECTION 5 - FIRE AND EXPLOSION DATA J

Flammability: X YES - NO

If yes, under which condition? . 4 . .

High temperatures orwith an absorbent (i.e. paper) exposed to air for 6-8+ hours
Flashpoint (Celsius) and method: > 180° C

Upper Flammable Limit(% by volume): -

Lower Flammable Limit (% by volume): 180°C

Auto ignition Temperature (Celsius):

May auto ignite with high surface compounds for long periods of time, exposed to air
Hazardous Combustion Products: Carbon monoxide, carbon dioxide, hydrocarbon, water
Explosion Data: N/A

Sensitivity to impact: N/A

Sensitivity to static discharge: N/A



—

SECTION 6 - ACCIDENTAL RELEASE MEASURES

Leak and Spill Procedur
clean with water and detergent. (
absorbent with water and

e: Collect major quantity; never use porous material as absorbent,
If absorbent is used, immediately after clean up, wet
seal in garbage bag.) Dispose of according to local laws.

—

SECTION 7 - HANDLING AND STORAGE

Handling Procedures and Equipme

protective eyeglasses. Minimize exposure to air

nt: No special requirements except for latex gloves and

| SECTION 8 - EXPOSURE CONTROLS/ PERSONAL PROTECTION

Personal Protective Equipment:

Gloves (specify) - Latex, Rubber,
Clothing (specify) - N/AP, Footwear (Specify) -
Engineering Controls (Specify: e.g. ventilation, encl

Respirator (specify) - N/AP Eye (specify) - Eyewear
N/AP, Other specify - NJAP
osed process): Not required

| SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES
Physical State: Odor and Appearance: Odor Threshold

Liquid Pale Yellow Liquid, Fishy Odor (ppm): N/A

Vapor Pressure Vapor Density Evaporation Boiling Point:

(mm Hg): N/A (Air-1):N/A Rate: N/A 400°C

Freezing Point: pH:5-6 Specific COEFF Water/Oil

-5°C Gravity: 0.9 Dist.: nil

r

SECTION 10 - STABILITY AND REACTIVITY

Chemical Stability: Stable when sealed from air conditions with nitrogen.

Incompatibility with other substances: Reacts with alkali to form free fatty acids.
Reactivity and under which conditions: As stated above.
Hazardous Decomposition Products: Peroxides. Combustion produces carbon monoxide

and carbon dioxide along with thick smoke.

~

SECTION 11 - TOXICOLOGICAL PROPERTIES

Route of Entry: X Skin Contact

Effects of Acute Exposure to Product: 10g+ may cause nausea.

Inhalation

__ Skin Absorption

X Ingestion

) Effécts of Chronic Exposure to Product: N/A

X Eye Contact

Exposure Limits: Irritancy of Sensitization to Carcinogenicity:
N/A Product: N/A _|Product: N/A N/A L
Teratogenicity: Reproductive  |Mutagenicity: Synergistic Products:
N/A Toxicity: N/A  [N/A N/A




| SECTION 12 - ECOLOGICAL INFORMATION

|

No data available.
| SECTION 13 - DISPOSAL CONSIDERATIONS 4[
Waste Disposal: Dispose of all wastes in accordance with all federal, provincial/state and
local agency legislation
| SECTION 14 - TRANSPORTATION INFORMATION |
RID/ADR - Non-hazardous for road transport
IMDG - Non-hazardous for sea transport
IATA - Nor-hazardous for air transport
| SECTION 15 - REGULATORY INFORMATION ]
N/AP
| SECTION 16 - OTHER INFORMATION
Warranty:

The above information is believed to be correct but does not propose to be all-inclusive
and shall be used only as a guide. The information in this document is based on the
present state of our knowledge and is applicable to the product with regard to appropriate
safety precautions. It does not represent any guarantee of the properties of the product.
Ocean Nutrition shall not be held liable for damage resulting from handling or from
contact with the above product.

PREPARATION DATE OF MSDS

Ocean Nutrition Canada Limited Phone Number: Date:
101 Research Drive 1-902-480-3200 December 11, 2006
Dartmouth, Nova Scotia, Canada

B2Y 4T6



Truth About
Omega-3:

Get all the health benefits of EPA
and DHA from fish oil ...
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The Truth
About
Omega-3:

Get all the
healfth 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

consumer research study conducted by an inde-

pendent 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 fam-
ilies 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

A nd what an opportunity it is, as shown by a 2004

psychiatric and neurologic disorders and childhood neu-
rodevelopmental disorders including Attention Deficit
Hyperactivity Disorder (ADHD), dyslexia, dyspraxia/devel-
opmental coordination disorder (DCD) and autistic spec-
trum disorders."”> Omega-3 deficiencies are also thought
to play a role in asthma, hypertriglyceridemia, high blood
pressure and rheumatoid arthritis.>**¢

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 process-
ing technologies allowed man-

Omega-3, is very high.

ufacturers to offer more

as the primary source of

Omega-3 fatty acids are
considered essential for nor-
mal growth and develop-
ment; they are present in
every cell in the human
body.Important in cell mem-
branes and human metabo-
lism, 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

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 (docosa-
hexaenoic acid or 20:5n-3).
ALA (alpha-linolenic acid or
18:3n-3) is also an Omega-3,
but the body needs to con-

ADVERTISEMENT



vert it to EPA and DHA to derive the
health benefits, and this conver-
sion is very inefficient (about a
5% conversion efficiency).”

Therefore, it is not surprising
that the World Health Organ-
ization 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 nor-
mal growth and development.

In another effort to address the
issue, the United States Department
of Agriculture changed the food pyra-
mid in 2005, adding the recom-
mendation that people eat at
least two, four-ounce meals
of fatty fish per week. The
American Heart Assoc-
iation (AHA) recom-
mends that adults con-
sume  plant-derived
sources of Omega-3
fatty acids in addition to
eating fish at least twice
per week. Because of the
inconvenience of prepar-
ing fish, and its higher cost,
this level of fish consumption is
difficult for the average American
to achieve.

MF,
WG

1.5%

Danone

normal development of the
the eyes and the nerves”
the front panel.

All Omega-3s are not Created Equal
It is important to remember that all Omega-3s are not cre-
ated equal. Three common forms of Omega-3 fatty acids
are found in foods. ALA is primarily from flax and a few other
plant sources such as soy, walnuts, flaxseed and canola oil,
while EPA and DHA are primarily from oily fish such as
anchovies, sardines, salmon and mackerel. The highest
sources of Omega-3 come from anchovies and sardines.
ALA is different bioactively than EPA and DHA. The
Institute of Medicine states that ALA is not known to have
any specific functions other than as a precursor to EPA and
DHA. However, the conversion rate is very inefficient and
will not produce the levels of EPA and DHA believed to
offer heart health benefits.* The optimal approach for heart
health with Omega-3 fatty acids is to consume EPA and
DHA via fish consumption and/or supplementation.?

Health Benefits
Over 8,000 research publications support the health
claims of EPA and DHA. Only calcium has as much scien-
tific evidence for importance in human health. Here are
some of the well-researched health benefits.

« Cardiovascular Disease

The FDA reviewed clinical data supporting EPA and
DHA benefits to the heart when considering evidence for

Rl
= Frarggoi!:zs

DHA. cin Omega-3 Fc.‘t"l\‘y acid. :
supports the normal development of
the brain, the eyes and the nerves.
ADH. on acide gras oméga-3.
corinibue au dévelo

Danino Yogurt, co-branded
with MEG-3°®, is available in
Canada and targeted to children. It
contains 20mg DHA per serving and
carries a Biological Role Claim: “DHA,
an Omega-3 fatty acid, supporis the

a qualified health claim. It was noted that four tri-
als conducted in populations with coronary
heart disease or high risk factors for CHD found
substantial benefits.?

The AHA in its 2003 recommendations stated

that 2g-4g of EPA and DHA taken daily can lower
triglycerides by 20% to 40%.The effects appear to
be synergistic with the HMG-CoA reductase
inhibitor (statin) drugs such as simvastin (Zocor®),
pravastatin (Pravachol®), and atorvastatin (Lipitor®).

The AHA also recommended in 2003 that people with

known coronary disease take approximately 1g of EPA
and DHA combined each day, either by eating fish or tak-
ing fish oil supplements.?

High blood pressure also responds favorably to
Omega-3 supplementation, and the effects appear to be
dose sensitive. Higher doses seem to have greater effects
on reducing blood pressure.?

* Rheumatoid Arthritis

Multiple randomized, controlled trials report improve-
ments in morning stiffness and joint tenderness with reg-
ular intake of fish oil supplements over a three-month
period. Clinical trials commonly have used doses of
between 3g and 5g of EPA and DHA per day, but the
effects beyond three months of treatment have not been
well evaluated.?

* Fetal and Infant Benefits

Studies have shown that maternal intake of DHA dur-
ing pregnancy and lactation may be favorable for later
mental development of the child. It was also demon-
strated that an early dietary supply of DHA was a major
dietary determinant of improved performance on the
Mental Development Index (MDI).>"® Human breast milk
contains both DHA and EPA in a 4:1 ratio, indicating the
importance of both nutrients in infant nutrition."

* Developmental Coordination Disorder

Disturbances of perception, attention and behavior
seen in DCD/dyspraxia show parallels to symptoms of
Omega-3 fatty acid deficiency seen in animal studies.

brain,
on



* 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.*
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.®
The Omega-3 to Omega-6 ratio, in fact,
is the foundation of why Omega-3 is
Farmers Choice so critical. In another study, involv-
1% low-fat Milk ing 616 women at risk for having
. children with asthma, mothers

Beverage, available : SR
who received fish oil concen-
at Sobeys and trate and gave fish oil concen-
Superstore in Canada, trate to their infants after birth
contains 40mg EPA had fewer doctor visits for their
and DHA per children for wheezing, nocturnal
serving. cough, and bronchodilator use
compared with control participants

at 18 months old.®

Considering that EPA has anti-inflam-
matory characteristics, it is not surprising that fish oil

SKIMMED MILK™
LA : could lessen asthmatic symptoms. Since asthma, atopy,
e g ; and atopic dermatitis are closely related, it is possible that

' N - 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  The Challenge of Providing Omega-3

degree. It is characterized by deficits in motor function, Polyunsaturated fatty acids

difficulties in learning, behavior, and psychosocial fall into two classes,

adjustment that remain into adulthood. DCD shows Omega-3 and Omega-6. Stonyfield Farm
substantial overlap with ADHD, dyslexia, and autistic Over the past half

Organic Yo-Baby Yogurt with

spectrum disorders.'>' century, a dispropor- X
A randomized, double-blind, placebo-controlled trial tionate increase in DHA for babies u"d toddlers.
involving children aged five through 12 with sus- This is a U.S. product

pected DCD-type difficulties fea-
tured treatment in parallel groups
for three months. This was followed
by a one-way crossover for an addi- -
tional three months. Treatment consisted !

of supplements containing 80% fish oil 'ﬂhy S] /d
(558mg EPA and 174mg DHA) and 20% Y :

primrose oil, along with Omega-6 (60mg '
Y-linoleic acid) and 9.6mg vitamin E. The
placebo was olive oil.

There was significant improvement in
reading, spelling, and behavior, when com-
pared 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.™

containing 17mg
. DHA per
' serving.
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Powder-loc™ has revolutionized
the ability for food manufacturers
to use fish oil as a healthy food
ingedient.

Powder-loc™ uses double shell
protection, which keeps the
EPA/DHA locked into the microcap
while keeping the smell and taste
of the fish locked out of the food.

Unprotected
0il

Single Shell
Protection

Patented Double
Shell Protection

Source: Ocean Nutrition Canada

%

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.”

One way to in-
crease Omega-3 in
the diet is to put fish
oil into foods. Prev-

iously, many compa-
nies have tried this with
limited success because
the oil is prone to oxida-
tion, causing flavor and
odor issues. However, one
company, Ocean Nutrition
Canada Limited (ONC), has

—
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invested in an intensive research and development pro-
gram 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 process-
ing, the oil would leak into the food. Also, the older technolo-
gy 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 ingredi-
ent in food products. MEG-3" is the breakthrough Omega-3
product that finally enables food companies to create nutri-
tionally dense foods containing EPA and DHA from fish ail,
without affecting the taste or smell of the foods.

Micro Spheres of Fish 0il

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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g138.html). This letter summa-
rizes the maximum levels and the
food categories which are allowed
to have MEG-3" added to them.
Based on a large amount of sci-
entific 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 manufactur-
ers 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 concentrat-

microcapsule that contains fish oil
and protects the oil from both oxi-
dation and the rigorous stresses
of food processing. Even if the
outer shell were to break, which

is unlikely, the oil still has the
protection of the inner mini-
microcapsules that surround it.
Thus, the whole cluster of mini-
microcapsules is protected by a
tough outer shell, resulting in vir-
tually no free oil on the outside.

MEG-3° food ingredient, made
with Powder-loc™ technology, enables
food companies to put fish oil in their
products, without the taste or smell of fish,
allowing for the development of a wide variety
of new products. With the technology’s superior pro-
cessing tolerance characteristics, the ingredient can with-
stand the high stress of being kneaded in bread, for exam-
ple. It can also be heated to high temperatures, surviving
milk pasteurization or hot candy processing.Having double
the nutritional density of Omega-3 compared with many
competitive products, it is also the most cost effective form
of microencapsulated fish oil on the market.

The MEG-3° ingredient is commercially available for a
broad range of food applications around the globe. No
other competitive product has demonstrated its ability to
provide foods with added EPA and DHA from fish oil on
this magnitude of scale. MEG-3" also demonstrates great
flexibility in the range of foods it can be added to includ-
ing bread, dairy, nutrition bars, orange juice, pizza crust
and confections.

Regulatory Benefits

In the U.S., MEG-3" ingredients are FDA-notified Generally
Recognized as Safe (GRAS) and a copy of their letter from
the FDA can be found on the FDA's website

Cali Wraps with MEG-3°
include four types: original, whole
wheat, whole grain and Mediterranean
Herb. A Canadian product containing 50mg
EPA/DHA per serving, the front panel states:
“Source of Omega-3 polyunsaturates from the
sed. 0.05g EPA+DHA per tortilla.” The company
also uses the Biological Role Claim:
“Cali-Wraps with MEG-3° contain DHA,
an Omega-3 polyunsaturate, which
supports the normal development
of the brain, eyes
and nerves.”

ed fish oil for reduction of hyper-
triglyceridemia, an independent
risk factor for coronary artery
disease. In lItaly, concentrated
fish ail is also prescribed by
physicians to prevent sec-
ondary myocardial infarc-
tions based on the results of

a major clinical trial called

the GISSI study. These exam-

ples demonstrate that there

is a positive regulatory envi-
ronment supporting the effi-

cacy and value of fish oil as a
food ingredient.

In Canada, Ocean Nutrition

obtained Novel Food approval for the

ingredient to be added to food products.

Currently, Ocean Nutrition customers are

allowed to add a maximum of 50mg EPA and DHA per

serving in a limited list of foods. Specifically, they are:

unstandardized loaves (not including bagels, flat breads

and rolls), granola and cereal bars, meal replacement bars,

unstandardized frozen dairy desserts, unstandardized

milk-based beverages, yogurt and nutritional supple-
ments in liquid form and chicken nuggets.

Under U.S. labeling regulations, Omega-3, EPA or DHA
cannot currently be listed as voluntary nutrients on the
Nutrition Facts panel. However, the amounts per serving
of Omega-3 or DHA/EPA can be listed on the front panel
of a food package. An example statement would be: “A
serving contains 90mg of DHA and EPA Omega-3 fats.”

In Canada, Omega-3 content may be listed on nutri-
tion facts while EPA and DHA (separately) are not
allowed. However, EPA/DHA can be listed separately on
the front panel.In the U.K, Omega-3 (DHA/EPA) is rep-
resented on the Nutrition Panel, expressed as mg per
serving as well as % RDA (Recommended Dietary
Allowances) per serving.
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EPA and DHA from fish oil the next mass consumer ingre-
dient, following in the success of soy and calcium.

A New Kind of Fish Market
The food ingredient market for fish oil historically has been
a small niche market at best. At that time, product applica-
tions 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 complete-
ly 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
A.C. of people who have been lacking these
LaRocco nutrients in their diets have the opportu-
. 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
50mg EPA/DHA per slice to its levels of the value chain, creating new
Tomato & Feta, and Greek

products, new wealth and new excit-
Sesame frozen pizza crusts ing commercialization opportunities
which are distributed and

for our industry as a whole. @
promoted nationally.

Consumer Awareness of 0Omega-3

Ocean Nutrition has been working dili-
gently to better understand consumers
and it has found that adequate access to
accurate information about Omega-3 has
not been available up until now. Data has

shown that consumers who are well informed

about Omega-3 are substantially more likely to
purchase Omega-3 supplements and Omega-3-
enriched foods.

Through extensive research, Ocean Nutrition has devel-
oped many insights to customize consumer messaging
for specific products. Their dynamic website (www.meg-
3.com) helps food manufacturers educate consumers
about the benefits of Omega-3 effectively. Their Point of
Purchase program helps attract and educate consumers,
while highly interactive training programs help educate
employees, key stakeholders and health professionals. A
public awareness campaign to keep Omega-3 in the pub-
lic eye is currently being rolled out by Ocean Nutrition in
both the U.S.and Canada.

The MEG-3° brand creates a positive emotional rela-
tionship with consumers. The product positioning is
“Trust the Source” of MEG-3° Omega-3 ingredients. The
phrases,” A little fish your heart will love™,” for MEG-3" and
“A little fish your brain will love™,” for MEG-3°'DHA, educate
people to appreciate the health benefits and consume
products containing MEG-3° ingredients because they
feel confident about the idea of consuming fish oil.

MEG-3° ingredients are available around the globe for
use in dietary supplements and food ingredient applica-
tions,and many products containing the ingredients have
recently been launched. Several examples appear
throughout this publication. These and more product
launches have been occurring in the last 12 months and
many more are in development planning for 2006 and
beyond. A new consumer market is converging to make
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We just built a better

FISH TRAP

Everyone knows that the best source of Omega-3
is EPA and DHA from fish oil. Scientists know it.
And so do increasing numbers of consumers. But
using fish oil in food processes has been proble-
matic because of well, the fish. You always noticed
it. The taste. The smell. That is... until now!
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Unprotected Single Shell
il Protection

Patented Double
Shell Protection

Introducing MEG-3%, a healthy food ingredient,
derived from fish oil. MEG-3® is manufactured
using our exclusive Powder-loc™ technology.

™

Powder-loc™ is changing the market. Its patented,
double shell protection produces a free flowing,
dry powder with a unique molecular construction
that locks in the health benefits of Omega-3, and
locks out even the slightest hint of fishiness. This
new powder can be easily incorporated into any
production facility without the mess or smell of

working with conventional fish oil products.

MEG-3® is proven and versatile. It has already been
successfully commercialized in over ten food cate-
gories, to date, including everything from milk
and yogurt to breads and frozen pizza. This year,
food manufacturers, in over a dozen countries, will
produce over two billion food servings that in-
clude MEG-3®,

With the better fish trap there’s no instability. So,
there’s no need to compromise your Omega-3
food products with inferior flax derived ingre-
dients anymore. Should you beat a path to our
door? Absolutely. But, it might be easier to just
pick up the phone! We'll be happy to answer all
of your questions about MEG-3® and our revolu-
tionary Powder-loc™ process.

Well go on. “Snap” to it!

Ocean Nutrition Canada Ltd.
T. 71888 980 8889

F. 1902481 3199
ocean-nutrition.com

N

welfness through innevarion

101 Research Drive
Dartmouth, Nova Scotia
Canada B2Y 4Té6

S@MEG-3

trust the source™
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wellness through innovation

101 Research Drive
Dartmouth, Nova Scotia
B2Y 4T6 Canada

1 902 480 3200
ocean-nutrition.com

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
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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 0il/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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January 11, 2007

Ms. Julianne Mayo

101 Research Drive
Dartmouth, Nova Scotia
Canada B2Y 4T6

RE: Use of Microencapsulated Fish Oil in Organic Products

Dear Julianne,

I am writing to confirm that, for at least one of our certified clients, QAI approved the use of non-
organic microencapsulated fish oil powder in an organic product. Our approval was based on the
following:
1. QAD’s interpretation that fish and fish products are “agricultural” materials; and
2. Microencapsulated fish oil powder is not commercially available in organic form. Currently
there is no US organic standard for fish and fish products. As such, fish and fish products
cannot be organically certified to the National Organic Program (NOP) and cannot be
organically sourced.

Please let me know if I can be of any further assistance.

Sincerely,

ca Walden
¢chnical Specialist

lity Assurance Internationad

Ar NSF interrational Company
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YoBaby Plus Fruit & Cereal With DHA

Serving Size 1 CONTAINER
Amount Per Serving
Calories 120
T —

Total Fat 4g
Trans Fat 0g

Sodium 55mg

Total Carbohydrate 199
Dietary Fiber 29
Sugars 16g

Protein 49

Protein 25% Vitamin A 4%

Vitamin C 0% Calcium 15%

Iron 0%

Based on the RPI 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/Y obabyplusLabel.cfm?LabelID=153 01/12/2007 10:12:21 AM
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ONC Fish Oil Petition
CONFIDENTIAL BUSINESS INFORMATION (CBI) Justification Statement

Please find attached the complete copy of Exponent’s safety assessment, entitled “Safety
of EPA+DHA: Summary of Previous Literature and Reviews and Safety Evaluations.”
The report text that ONC considers to be confidential business information (CBI) has
been marked as such (following NOP guidelines for CBI). This information is
confidential and proprietary because it is a result of employed expertise to extract and
summarize relevant safety information, and to draw expert safety conclusions based on
published reviews and evaluations. The appendices of the report contain published

information therefore they are not CBI. Thank you for your consideration of this CBI
material.
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ABSTRACT

This report, which assesses the potential adverse health effects of
refined menhaden oil (MO), was prepared for the Center for Food Safety and
Applied Nutrition of the U.S. Food and Drug Administration (FDA). Since
refinad MO will most likely be marketed to consumers as dietary
supplements, the FDA felt that the potential adverse health consequences of
MO ingestion need to be evaluated in depth by independent, objective
reviewers outside the agency as a part of the Agency’s assessment.
Therefore, MITRE was requested to perform the analysis and to prepare this
report. The report presents a brief overview of the chemistry and general
history of use of MO as well as a brief discussion of the biochemistry of
polyunsaturated fatty acids. An analysis of pertinent studies conducted in
humans and laboratory animals on fish oils and related w-3 fatty acids that
may contain data indicative of potential adverse health effects, is
presented. The specific topics covered in this analysis include:
absorption and distribution, biochemical effects, effects on hemostasis and
serum lipids, immunological effects, carcinogenicity, reproductive effects,
effects on vision, neurological effects, cardiac lipidosis and related
cardiotoxic effects, and other effects. It also includes a discussion of
the toxicity of oxidized or heated MO and related fish oils. Finally,
implication of the findings relevant to human health concern is discussed.

Suggested Keywords: Mephaden oil, Fish oils, w-3 fatty acids,
Eicosapentaenoic acid, Docosahexaenoic acid, Toxicity.
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SECTION 7

CONCLUSIONS

Partially hydrogenated MO has been used in shortening and margarine
for over half a century. However, available evidence does not demonstrate
the use of refined MO as a dietary food component in the Unicted States
prior to 1958,

In order to infer the potential adverse health effects of refined MO,
2 large amount of information on the effects of the various fish oils on
both humans and laboratory animals has been evaluated. Information is
lacking on the safety of long-term use of MO as a dietary compoment.
Because w-3 fatty acids are normal dietary components, present in foods of
marine origin, these components of MO would not be expected to exhibit a
high level of toxicity. The possibility of adverse health effects from MO
consumption increases as MO increasingly replaces other fat sources of the
w-6 fatty acids. The presence of small amounts of w-6 fatty acids in fish
oils (3 to 5 percent) precludes the absolute exclusion of these fatty acids
from diet even in the case of the total exclusion of. other fat sources.
The Greemland Eskimos are the best example of a population experiencing the
long-term consumption of fish oil as the major source of fat. In light of
the lack of convincing evidence for adverse health effects from animal
studies and other more limited espidemiological and clinical studies, the
lack of definitive advexrse health effects in the Eskimo population remains
the most relevant evidence that human consumption of fish oil as the
exclusive source of fat is unlikely to produce effects on health other than
the increase in bleeding time.

An Increase in bleeding time is the only prominent health effect
observed in humans that has been firmly established as a consequence of
fish cil ingestion., This effect has been reported anecdotally in the
Eskimo population and consistently observed in studies of healthy human
subjects with a daily intake of 3 g of w-3 fatty acids. The magnitude of

7-1
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the effect at this low dose is not a cause for alarm, but a lack of
systematic dose-response data precludes prediction of the severity of the
effect at higher daily intakes. The consequences of increased bleeding
times in the Greenland Eskimo population have not been systematically
Studied, but it seems clear that a combination of this effect with other
conditions that cause bleeding could present a problem. The reported
higher incidence of stroke in the Eskimo population compared to Danes is a
possible manifestation of hemostatic changes, but a causal relationship
petween this observation and diet has not been corrcborated, and the effect

of confounding factors such as genetics or lifestyle canmot be ruled out.

A biochemical effect that is well established as a result of fish oil
consumption is a change in the synthesis of eicosanoids., While no health
effects of major concern have been consistently demonstrated as a
consequence of these changes, they preéent the possibility of an adverse

- complication of the combination of these changes with other factors.
Perturbations in eicosanoid synthesis could theoretically compromise the
normal functioning of the immune system. The currently available human
data, however, are insufficient to address this possibility.

Strong evidence for an essential role of DHA in the functioning of the
reproductive, visual, and neurological systems, and‘for biochemical
regulation of the amount of this w-3 fatty acid in the membranes of thess
systems argues against any adverse effects of this component of fish oil.
Available feeding studies confirm the safety of fish oil l;lith respect to

these three systems.

The evidence regarding carcinogenicity of MO, while predominantly
negative, is limited in scope. Additional data, from well-designed animal
and epidemiological studies, would be most helpful in a conclusive

evaluation of the carcinogenicity of MO.

The possibility of contamination of MO with environmental contaminants

such as halogenated hydrocarbons and toxic metals is one that must be

7-2
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considered. Analytical data on the quantities of these contaminants is a

sary comp it of the overall assessment of the safety of refined MO

as a dietary supplement.

7-3
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Regulatory Flexibility Act income the amount by which
We certify that these rules will not Social Security benefit in Februsry
hveussgniﬂmewmlclmpwton Exceet'!acheun?;:ms‘olyﬂfr&cﬂ
b fal ber of sraaft Y
Themfore a regulatory flexibility Example 1. Mrs. X's benefit amount 1s
analysis as provided in Pub. L. 96-354, being determined for Sej {the current

the R:gulawry Flexibility Act, is not
required
{Catalog nf Federal

month). Mrs. X's countable income in July is

used to determine the benefit amount for

September.
E Je 2. Mr. Y's SSI beneflt amount is

Program No. 96.006, Supplemental Security
income)

bchgddummed!orhmary(themnem

GRAS as a direct human food ingredient
withnol other than
good pracuce.‘l‘hue

ns agency’s res|

actions complete the £ ponse
to a petition filed by the National Fish
Meat and Oil Association.

DATES: Effective June 5. 1997. The
Director of the Office of the Federal

num!h)thsSodaISecuﬂtthomed Rmapwesmelncorpomlmb
List of Subjects in 20 CFR Part 416 $100in $100 in Decemt with 5 US.C.
Slosmjmu-r, Wzlhd&eamounby SSZk)and 1 CFR part 51, of certain
Admmistraﬂvepracﬂce - which his =S Searllyhmhhmuy pv.d;llcaﬂomb;’Z!lCFRw{ .1472(a)(2),
nd ng ngs’mg:”ﬁm ™ FOR FURTHER BIFORMATION CONTACT:
Repmins* ;ewrfluping Soant foc Tamaany. Lawrence J. Lin, Center for Food Safety
ey T Security P andAppliedNumumrD(él;gz—zoeloggoc
- {©) Reliable information which ts ashington.,
k&;"‘ May 27. 1997 currently available for determining 418-3103. n
- Callahan, benelits. INFORMATION:
Acting € o ;] d that no reliable information with 21 CFR 170.35, the
SubputDofmuGoldupurmof exists which is currently svailable to Natfonal Fish Meal and Oif
mm:ed follows: m(e;"m ble Information. F: Dczggasstw" u&‘fs?sﬁwm
is as 1) Ll oF purposes
' Blvd.. suite 500, . VA 22209),
PART 416—[AMENDED] mspaymunmumu subrmitred & petition ( 6G0316)
1. The authority - D { on a computer 5y of g hadk
of part 416 o read as foll records by the government and
. determining the payments (e.g.. ofl are GRAS for use as direct
Authority: Secs. 702()(5). 1611), &), (3. Ingredients. petition included
and (9, 1612, 1617, a1 ot the St s enimimy- Akt A e e m’;‘: include
Act U2 US.C, 9020)(5), 138200, ), Management for hation identity of, and
. and (. 1383, 1382%.ad 1389). g’ﬂﬂmod i a0 oll snd partially .
2."“ 416.420’-‘“ "‘hvy @ C P ity p oiF: final
For pusrposes of this section “currently  published articles of long-term animal
paragraph () as F"‘D"Ph“‘) avallsbie information” means studies with
:ddlngarwwmh () toread as e dable at such hy 4 haden oil;
follows: time that it permits us to compute and mnmonmanhmoryofhum
$416.420 Determination of banefits; sssue a correct benefit for the month the  food use of partially
generst. information Is pertinent. menhadenoﬂ:mdthenstmsofan
* » & o« . - s » . extensive search of
General rule. We use the amount Doc. §7-1461 ; 8: scientific literature (encompassing over
o ul i the socond  eoc 97 MBI Tlicd 6-4-87: 8452m] 2,600 asticles) with respect 1o the safety
month peior to the current month to drﬂ&ommm
determine publﬂud-nouced'mhgoi
amount will be for the curent month.  DEPARTMENT OF HEALTH AND this petition in the Federal Register of
Wemmmﬂgaom HUMAN SERVICES July 31, 1986 (51 FR 27461), and gave
exists an opp ity to
available to compute benefits on a Food and Drug Administration submit o FDA’s Dock
current basis as is explained in nt Branch. FDA received
ph (c) of this secti :;S 21 CFR Part 104 threecomments twoﬁ'om
ifyouhavabeenrecelvmgan 1 [Docket No. $6G-0206] and one from a
benefit and receiving a Sacial Security No. govemmerxw All of the
insurance benefit and the latter is Substances Affirmed as G i d the affirmation of
increased on the basts of the cost-of- Recognized as Safe: Menhaden Ol GRAS status for use of the oils in food.
uvingadjmmmnrbeaweyout FDAammnddmplthly
beneflt is will : Food and Drug Ad on, hyd haden ofl {with an

theunamxofyourSSlhmeﬂtfor
January, !hemonthd‘anSSlbunm

ACTION: Final rule,

Tuding in
the amount by which your Social mv-‘rml-‘oodmdbmg
Security benefit in January ds the (EDA)Bam:ming!hat

amount of your Social S ty beneflit

haden oil is g

in November. Similacly, we will
compute the amount of your SSI benefit
for Febma:y by including in your
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SQIE(GRAS)ISIManfOOd
ingredient with specific 1

lodinemmbarnotnnremanBS)and

Register of
September 15, 1989 (54 FR 38219).
These olls were affirmed as GRAS based
on the chemical similarity between
these oils andpamally hydrogenated
ble olls, and on

The
agency is also affirming that partiatly
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of these oils in macgarine and
mﬁg(ﬂmmlﬁum)
Pending further evaluation, the

agency deferred its decision on
mhndenoﬂﬂnﬂnsnntbm

known to have physiologic effects, for
example, effects on blood clotting (54
FR 38219). The agency's evaluation is

now complete.
1. Basis for GRAS Status

Under section 201(s) of the act (21
U.S.C. 321{s))-and §170.3D (2! CFR

such views may be either: (1) Scientific
procedures or, (2) in the case of a
subsuncess luedinfoodprlottu]muary
1. 19! "
use in food. Genemlmcognluonof
safety based upon scientific
mqm:udxesamemmﬂymdqmmy
of sciéndfic evidence asis
obtain approval of afoodaddmveand
ordlnamy!smbebaseduponpublmd
‘be

Federal Register / Vol. 62, No. 108 / Thursday, June-.S. 1997 / Rules and Regulations

occurring at the third carbon from the
medlyl(uromega)mdotmefmytdd.)
Menhaden oil also contains about

pementsanmtedfattyaddsmdm
31 percent monounsaturated fatty acids,
I, Manufacturing Process
Menlnden.aplmkmMngﬁshis
harvested commercially from the Gulf of
Mexico and northward along the -
Atlantic coast of the United States. The
fish is less than 12 inches long and less

under the standard set forth in section
403{(r}{(3) of the Federal Food, Drug, and
Cosmetic Act {21 U.S.C. 343{(r)(3)):
Whethes, based on the totality of

than a pound in weight. To prod
menhaden o, the fish is cooked whole
at about 96 °C for 8 to 10 minutes to

a health claim relating to an association
betweenomega—:ifattyaddsanda

coagulate the protein and the fat
cells. ’Ducnokedﬁshlsnun d

nndthel)quidkmnmfugedm te
theollandaquemsphases.(:mdeoins

Data in the petition indicate that
ingestion of EPA and DHA from fish oils
can have a significant effect on
ume(theumemkmfarbleedmfmm

wourkt to cease) and
o&mphyﬂolopdeﬂem.sdw
below. Because of the potential safety

raised by these effects, and

information (5 170.30()). Thepeﬂnoner

because there are no-food olls in the

relles upon scieatific p
mhllsh!hatmlwdenoﬂhGRAS
because the oil has no history of
commonme-safoodh\gndlentpdor
to 1958.

IL ldentity
Menhaden ol 13 a refined marine ol
ﬂwhd«ivedﬁmx;;uﬁadenﬁsh

primarily of mglycenda with smail
amounts of lyterlds and

menhaden oil are C18:4 (2.3 percend),
C20:4 (2.0 percent), C20:5(13.1
percent), C22:5 (2.5 percent) and C22:6
(G‘Ipercan)‘CMtdCZZGmEPA
and DHA, mpecﬁwlymeumm
major source of omega- acids
fish oil. (Omega-3 fatty acids refer to
fatty acids wldnluﬂtstdoublebond

¢ The fisst numsber refers 1o the total number of
carbon stoms i the fatty acid; the second number
refers 1o the total mamber of double bonds.
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d risk of y heart
b it had luded that there was
not significant scientific agreement

anumgexpensﬂnlthetmlltyofthe
scientific evidence supported the claim.
Because the focus of that evaluation was
a review of evidence cnncemlnga

sible beneficial effect of omeg
fanyaddsonﬂnhurt a
comprehensive review of the safety of
omega-?ofnttyadcbﬁomﬂshousor

However, indnhea]ﬂ:chimﬁnalmle

the agency did discuss, in addition to

the potential health benefit, concerns

over possible adverse effects of fish oils

mangmﬂyeuMcconml and
lipoprotein

nﬂ.ou;mmmunmtxhcwm
ﬁna!rulexhauheimpmotdw

thahashemﬂr_mly asa
- of fish odl This effect

studies of healthy human subjects with 2
daily intake of 3 g fgrams] of omega-3 fatty
acids. The magnitude of the effect at this Jow
desehm:_fneﬁrd-m.buahctd

datap
mdﬂnquﬂnn&an

mv-;mm«um
and Education Act

" in bleedi din
mnystudsuwlduu_‘pplenmb!ﬂsh
oils or with §
ismtdear(SlFRZG&ZatZGsS)

bludmgnobeasafe:ywmn.andhas
examined the scientific literature for
evidence that consumption of fish olls

%nmmwmlnﬂn
scientific literature on fish oils that
hcludedanonbleedmgume.s-wenl

of 1990 d
FDA 10 evaluate health claims for 10 lnbleedmgunn.butdidm(pmvlde
includi dm.Afewmmolvim
ﬂlerehuomiﬁpdwaﬁuyadds b 1 of healthy
vhe Tai Mwm“:hmd 3 iy v smein
claim omega- S| lncmmm
the o e statlsumuy Imlﬂan!
decreased risk of ,henﬂ."' k o!'ﬁPAandDHAf!Dmﬁshuﬂs
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in daily amounts of 3.0 g or less (Refs.
3 through 6). Other studies with fewer
husman subjects, but in which the total
diet was carefully controlled, also

! bleed:lngume was used
P ly (Refs. 34 through 40). One
hrgestudyﬂ\a!medadoseolsg/pld
EPA and DHA in fish oils did report

attributed specifically to omega-3 fatty
acids. A that compared the effects
of fish oil and olive oil (Ref. 45) fed 3
g/d of EPA plus DHA and did not find

revealed that daily intakes of 3.0 g or four cases of increased bleeding inthe  a difference in fasting glucose or
less of EPA and DHA infish olls did not  fish oil group (of 124 treated) versus glvcosthdfnmdobinafterfishoﬂ
increase bleeding time (Refs. 7 and 8). none in the placebo group, but the d to baseline;
However, two studies described difference in rates of occurrences theydld ﬂndaﬂgmﬁcamdlﬂmnce
roportad t be satotealy signiicant.  Sstimsealy St ek A0, Wi produced changes i the oop
reposted to be statistically t. statistically : . 40, wi nges in the opposite
Subjects in the d about hmmma-y.themli of the direction from fish oil. Studies on type
SDgperpersonpuday(lp/d)EPAand scientific evid d that 11 diabetics that increased
DHA from fish oils. Mortensen et al. whencmumpuonnfﬁshoﬂslslimned glucoseusedhlglnramwntsﬂsmsg/
(Ref. 9). in 8 crossover, double-blind, to 3 g/p/d or less of EPA and DHA, there d)ofcmega-3fm:yadds(Ref
placebo—cnmrolledsmdyanmlgzt) is no significant risk for increased through 49)
1, healthy males, sh ‘thats bleed: v::beyondﬂwnmnnlm:ge FDMA onug:waﬂablemformauon.
consumption of slightly more than 3.0 A report an industry- concl that consumption of
#/d of EPA and DHA in fish oil capsul bie di: sion on the topic of EPA and DHA in fish oils at 3 g/p/d by
for4week:produczd-mallbut fish oils and bleeding time (Ref. 2) also  diabetics has no clinically significant
statistically significasit increase (16 supports the conclution that EPA and effect oni glycemic ¢ornitrol, all
percent) in median bleeding time; DHA are safe at intake levels at or below hlynrmxmofil’AarndDHAusy
however, both the mean and 75th 3g/y/d.0ntheothu-hmd amounts of  p/d and above) remain of concern.
petcemuehleedmgﬂmswuemil fish olls providing more than 3 g/d of Therefore, FDA concludes that 3 g/p/d
the normal range. Harris and E’AandDHAh:wgengnllybeen of EPA and DHA is a safe level with
Wlndsoram' lo)mponeddm found to-produce respect o glycemic control.

2.2 ﬁ.med-mmstatis&aﬂyslgnlﬂm)t. At C. LDL Cholesterol
g/dofEPA:ndDHAdsopmd\wed this time, there are insufficient data to <
mﬂ([&pﬂcent)butsuﬁsuedly evaluate the clinical ofthis  Inthe health claim final rule, FDA
significant increase in bleeding time, Because of the lack of data and mtedtlmmnymdluon
b‘nﬂ:kmmemlhowlﬂunme b of the p i risk of ypertrigly

1 3 " individeal H 1 x"
Smdiulnwhkh eawt intakes at jevels, FDA concludes . some studies on normal sul
amoumsﬂug!udunany’ of fish  that the safety of oil is - an increase in LDL cholesterol
oils were fed often reportedt recognized only at levels that  or apo B {apol B.a
es in intake of EPA and DHA to 3g/p/  component of LDL) following fish oil
Refs. 11 through 22}. In some of those . supplementation (58 FR 2682 at 2705)
studies, use of fish oils resulted in B.Gl ic Controd B ! in « 1
su of bleeding . Glycemic dict 1 d risk of y heart
umeoutsld:ﬂnnmndmw.as Some studies on non-insulin- di FDA ly luated those
reported 04s. 5, 1o, 18,21 sd 38, iniressed gocone lovels Wi Iame pebione ey ewer Sudles
s. 8, 12, 18,21, and 22 since halthdaimﬂml
H . the pre-trea o?ﬂshoﬂs(!.ﬁtu&ﬂglpld) rule, o address the of wheth
times in those studies were also were used in the diet. In the health 3 g/p/d of EPA and DHA derived from
the normal range, making it difficult to  claim final rule, FDA discussed the menhaden oil is generally recognized as
mluateﬂndutofﬂ*ouson po&lbhadveuedl‘ecudﬂshoﬂ aslelevelwﬂhrapsctmitse(fecton
bleeding time. In other studies, the control LDL cholesterol. The agency considered
increase tn bleeding time after daily lmongdhbedcmd:latedt!ntsuch the reported effects of fish oil on LDL
intakes of more than 3.0 g of EPA and effects were a safety concern {58 FR cholesterol levels in healthy persons
DHA is difficult to interpret 2682::2104&:&#:2705) FDA with normal cholesterol levels, asweu
memhgﬁdlybeauseoﬂheumn that the as in persons with disbetes melii
of subjects tested (Refs. 23 :ﬂ'edsofﬂshollsmrd b 'bloodhpld
'hmushﬂ) appear to depend on the amount of fish  Jevels, and cardiovascular disease,
Studies have also been carried out oils fed, besed on review of a number As a result of its reevaluation, FDA
with subjects who had evidence of of studies (58 FR 2682 at 2705). One found that although reported study
coronary heart disease o risk factors for  study found no change in fasting blood  results are variable, there appears to be
coronary heart disease. After intake of glucose levels among type-Il [non- a trent toward increased LDL
3.2-6.0 g/p/d of EPA and DHA in fish lent] diabetics treated cholesterol values with increased fish
oils, many of these sy showed with 3.0 g/d EPA plus DHA for 2 weeks il p inallp
increased bleeding time (Refs. 20, and {Ref, 41). Two other studies that used 3 bgroups, with the ritude of the
28 through 33). However, none of the 8/d EPA plus DHA for 6 weeks {Ref. 42) greater and .
uudlesmplxmdevidmdmme andZ.?gld!PAplmDHAforSweeks consistent in populations with abnormal
d bl g time was clinicall ef. 43) found only transient increases blood lipid levels, hypertension,
u@lﬂcamlnﬂmmawhemﬂn \nhlood;lumelulﬁwaythoughtheu and cardt !
effect of fish ofis in periods. In the health claims final rule, FDA
byposssmgeryp-ﬂenuhtotalnfszo Another study (Ref. . 44) thatused 3.0/ noted that because most reports of
fed supplemental fish oll) was dEPAphnDHAForSweeks increased LDL were in studies where
mxdsed.mmlveb(eedlngwasnot comparable increases in fasting blood amounts of fish oils were given
d even though isalicyl il ‘when either fish otl or safflower {Le., 5 g or more per day of EPA plus

acid (aspirin), which itself greatly
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oit was fed, so the increase cannot be

43

DHA), any safety concern relating to
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dmgeshwl.d:olmdmmbe mcwneﬂwdmuyumkeomm to final action without an opportunity
suitably addressed by restricting substances. pending completion of the  for additional public comment on this
McdDHAMEPA(SSnF:ZGSZn 1«:!@:';:&3 ;DHA issue.
2705). As discussed as part review
pegfl)onerhassuggaudmmmusc GRASstamsot‘meuiudenodl.By VIIL Conclusiens Co
levels of menhaden ol for each food spedfylngﬂusuppunnﬂr.gxgumy FDA has evaluated the information in
gory in which denoil canbe  deferred jts decision on the status the petition and many published articles
. Based on these levels, FDA has of ly hydrogenated menhaden oil mximuﬁcmh-immﬂ;fﬁ
determined that the mean intake of with an lodine number » Based on
menhaden oil, if menhaden oll were to mwmdudes(asmtgd Mmga}ﬂuquxymudsmunwuse
be used at the maximum level below). 'on scientific p oil as a direct food
inall food would  that menhaden oil is GRAS, ided ingredient is safe, provided that daily
be less than 3 g of DHA and EPA per that daily intakes of EPA and DHA from lnmkesofEPA:mlDHAfrmn
day. Further, menhaden oil would menhaden cil do not exceed 3 g/p/d. oil do not d 3 g/p/d. As
substitute for other dietary fats, sorne of Thepetmonerhaspmvldcdlnfomunon noted in section VI of this document,
which have similar effects on demonstrating that petitioned uses.of menhaden oil
chol 1. Based on its evatuat hydro d shad incorporate maximum use jevels for
agency concludes bdimmmb-uptoltﬂ.‘nuqumy menhaden ofl in: food
levels of menhaden ol are safe with ﬂndsd\atttwmeofpuﬂally to ensure that daily intakes of EPA and
respect to the effect on LDL chalesterol. menhaden ol with an DHA'; ienhaden ofl do not exceed
1odine number-up to 119 under 3 g/p/d. FDA has further determined
VL Consumer Exposure . conditions specifiéd in current 21 CFR  that nwlypemlmpublhiwd
In September 1933, the petitioner 184.1472 will not cause the total tinical studies p d
mmdeddnpetmmh"" ch Xp to EPA and DHA from all adequatebasisboomhdedntﬂ:e
Tevels off  typesiof menhaden ol to éxceed 3g/p/ safety of the petitioned uses of
invmiom!oodatasoﬂes Based an d(RefSO) T' fore, FDA oit is generally
these levels, FDA estimated that the that p ‘ Fiadk mmgﬂnmmnyofm
mean expasure to EPAand DHA from  oil with ari lodine numbée between 86 qualified by sclentific training
mgdmﬂu?;nio:vﬂlsl&o;dsq mdllSkGR.;\dShsed ﬂ?ﬂﬁc perk o ; ety of’sfood
cutegories would - procedures, and is raising the jodine  ingredients. 1 the agency
Although the petition originally Limi in the sffirming that the use of menhaden ofl
included all potential food uses of mﬂwmﬂmam as a direct hurman food ingredient s
menhaden oil, the petitioner 119. With this change, the iodine GRAS with specific imitations (21 CFR
¢ ! thittheuseof  number range for partially hydrogenated  184.1(b)}(2)). This GRAS affirmation is
haden oil in inf } menhadenollw!llbelld’um.ghlm based on scientific ures (21 CFR
hk from derath d of 11-th 170.30(b)). To ensure that only food-
Therefore, the exp does Theeﬁectot'd!dmgelndmbdm gmdenmﬁudamilisusedlnfood
not include this potential use of number range for FDA is including approp
menhaden oll. E mnhadenmmuumdamscm\s apecmwomhunmg‘dam
VII. Yodine Numbers of Oils from a substance that was not previously FDA further concludes, based on
Manhaden - ifﬂm\edlsGRAS {ie., pactially scientific procedures, that ly
menhaden oll with an menhaden oil with an
WbenFDAd‘im\odhydrogemwd lodinemnwerbetmnssmd 119), todine number between 86 and 119 is
and partially rather than to armend the specifications  GRAS with no limiltation other than
ollsnsGRASbmdonlhekpu-Ist foc a substance aiready affirmed as good ing practice.
hmyvfnfeminfwd-ﬂnsmcy GRAS. Even if the change in the fodine  Therefore, the agency s increasing the -
the reguladon a N b nngeh ized as an todine number limit for partially
'P“df.‘??""!"”'d“”d’m‘ umber for hydrogenated menhaden ofl to 119.
oil be Aﬂmin&tradve?meedureAu(SUSC.
10 more than 85, (Iodine number is a m)(gmmmww " IX-Environmental Impact
measuce of the unsaturstion of fats and _ amend a regulation without notice and The agency is affirming that
ofts, d in terms of centigrams of when the agency ~ menhaden oil is generally recognized as
lodine absorbed per gram of sample.) for goad cause finds that such safe (GRAS) as a direct human food
The lodine number limit of 85 was procedures are impracticable, ingredient widy Hmitations. The
chasen then because menhaden oil with Y. or contrary to the agmcyhnhodfhnhgﬁmpamﬂy
an jodine number greater than 85 s not  interest. Because notice of the filing of  hydrogenated menhaden oil with an
M’:ﬁ@.wmﬂy‘h a g GRAS of iodine number between 86 and 118 is
2 oy -

of common use in food befare 1958 (54
FR 38219 a 38222). Moreover,

subsmitted in the petition used oil with
an jodine number no more than 85 (54
FR 38219 at 38222). The jodine number
llmnofSSalsoemedmatthe

haden oil
affirmed as GRAS at that time would
contain no mare than traces of EPA and
DHA, and thus would not significantly

‘WD00789.000 COTO 1003 0003

hydrogenated menhaden oil was given
{51 FR 27461), and an oppotmnity for

g o

the petlti Aol .

GRAS as 3 direct human food ingredient
with no limitation other than current

lodine
rangu plwldedltﬁunime FDA
finds that separate, additional notice
and comiment procedures on the specific
issue of the Jodine number range for
ik 4 haden oil

;tmx;oésar;.ﬂmfm.ﬂwmy
finds that there is good cause to proceed

good manufacturing practice
mmmmnymdm

the p 1 effects of

these actions. FDA has luded that

these actions will not have a significant
impact on the human environment, and
prpie ired. The "

is not requ agency’s of
no significant impact and the?xmgdence

supporting that finding, contained in an

v
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environmental assusmmt, ay be seen

with Ath ] " New England joumal

bemeen&nmandlpm.. day

in the
(HFA~305), Food and Drug
Administration, 12420 Parklawn Dr.,
rm. 1-23, Rockville, MD 20857, between
9 am. and 4 p.m., Monday through
Friday.

lRodng.PC and }, Levin, "A
Critical Resppraisal

of Medicine. 314:937-942, 1986.
15. Sandess, T. A. B., and F. Roshanal,
* Different

of the Blebd!ng‘ﬂme
Seminars in Theombosis and
l&l—20 1890.
and Conclusions of the

RmdeakalscmsﬁmthhOﬂsmd

“The Influence of Types of @3
d Fatty Acids on Blood Lipids
md?laelex?mﬂim

Healthy
V:slgmeen, CHnical Science, 64:91-99,
1983,
16, Schmidt, E. B., K. Varming, E. Ernst, P.

mdhpm'-—-' b

. Accordingly, under the Regulatory
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Wmnmoﬂ’ood-ﬂ
certifies that this firnal rule will not have
economic

approval requirements
applicable to food additives, no delay in
effective date is the
Administrative Procedure Act (5 U.S.C.
553(ct)). The rule will therefore be
effective immediately (5 U.S.C.
553(d(1).
X1 Relevences

The following information has been
?!aced on disghy xlk'h El':e Dockets

2 above),
and may be seen by interested persons
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List of Subjects in 21 CFR Part 184

Authority: Secs. 201, 402, 409, 70! of the
Federal Food, Drug. and Cosmetic Act (21
U.S.C. 321, 342, 348, 371).

2. Section 184.1472 is revised to read
as follows:

§184.1472 Mechaden oll,

{2) Menhaden oil. (1) Menhaden oil is
prepared from fish of the genus

o i as

@) Color and state. Yellow liquid to
white solid.

(1) Odor. Odorless to slightly fishy.

(i)} Saponification value. Between
180 and 200 as determined by the
American Oil Chemists” Soclety Official
Method Cd 3-25—"Saponification
Value™ (mappxwedlses) which is
incorporated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.

DC 20204, or available for
inspection at the Cenier for Food Safety
andAppUedemonsLihnry Food

and Drug Administration, 200 C St. SW.,
. 3321, Washington DC, or at the

. 800 North

"h‘"ﬂ"ﬂ:

(lv)lodmemmwba' Not less than 120
r‘demrn!i:!edby Ameﬂcanml

Practice Cd 1d-92—"Todine Value of
Fats and Ofls, Cyclohexane—Acetic
Acid Method,” which is incorporated by
refesence in accordance with 5 U.S.C.
552(a) and 1 CFR part 51. The

avdhbﬂkyd&bhcorpmﬂm
Food additives, Food ingreds is given in pasagraph (a‘)’%z)
Incorporation by reference. (1i) of this section.
Therefore, under the Federal Food, () Unsapontfiabie mattes. Not more
Dmg.deosmeﬂcAct under than 1.5 percent as determined by
del d to the C Oil " Society Official
of Food and Drugs, and redelegated to  Method Ca 6b-53—""Unsapon.

the Director, Center for Food Safety and
Applied Nutrition, 21 CFR part 184 is
amended as follaws:

PART 184—DIRECT FOOD
SUBSTANGES AFFIRMED AS
‘GENERALLY RECOGNIZED AS SAFE

1. The authority citation for 21 CFR
part 184 continues to read as follows:

46

incosporated by reference
whhSUSCSSZ(a)md!CFRpanSi
Thenvalhbimy !hlsincotpouﬂmby
isgiveninp @@
(131) of this section.
{vi) Free fatty actds. Not more than 0.1
peroemndetemﬂmdhyﬂw;\nmican
Ol Chemists’ Society Official Method
Ca 58-40—""Free Fatty Acids’

F*



Federal Register / Vol. 62, No. 108 / Thursday, June 5. 1997 / Rules and Regulations 30757

(rapproved 1989), whlch Is

CFR part 51 The avallabmty of this

with5 US.C. Ssz(n)ax\dlCFRpaxtSl
The availability of this incorporation by
f e is given in paragraph (@) (2}

peregs b D of s sengions
section.
d. Not more than 0.1 part per
mﬂllonzsdetmnmedbymemmun

Materials Program: Analytical Methods
for the Quality Assurance of Fish Oil,”
published in the “NOAA Technical
Memorandum NMFS-SEFC-211," F. M.
Van Dolah and S. B. Galloway, editors,

Oil Chemists’ Society Official Method
(111) of this section. Ca 18091 on of by National M:,ifmc::‘sheda Servio_e;l (_J BBS
(vil) Peroxide value. Notmore than 5 p,ce 4 Graphite Furnace Atomic pages
milliequivalents per kilogram of ofl as Ay, S, Ly sywegnber 1988, which is ml:}tse%
determined by the American Oil 1992). which is
ChemissSocety Offcal Method Cd 8- afrcne naceirias WS USC.  Soothn 'oggfkw" sithe
53—"Peroxide Value, Acetic Acid—
Chiocoform Method - fupdated 1992} or 552(2) .l;intiy 1CFR part51. The b{ y::snce is given in paragraph (a)(2)(1t1)
Recommended Practice Cd 8b-00— nfmgkgimh\m‘pb @){2) section.
“Peroxide Value, Acetic Acid— of this sectiol wine {3) In accordance with § 184.1(b)(2).
Isooctane Method™ 1992), (u)mcuryNandnno.sm the ingredient may be used in food only
which are incorporated by reference in  per million as determined by the within the following specific
accordance with 5 U.S.C. 552(a) and 1 method entitled “Biomedical Test limitations:
Maximum level
Category of food of use in food
. {as sorved)
Cooides, crackers, §$70.3(n)(1) of this chapter.’ -5.0"parcent
Bresds, rolis {white & derk), 5110.3(n)(l)dﬂschaphr 1.0 percent
Frult ploe. custard pies, §170.3(n)(1) of this chepter. 7.0 percent
Cakes, § 170.3(n)(1)-of this chepter. 10.0 percent
Cereals, §170.3(nj{4) of this 4.0 percont
Fots, a;.%%ggzwum but not in infent fomute. 200 percans
‘(oak}. :parcont
‘products, §170.3(n)(5) of this chapier. 5.0 parcent
Fiomd-iym s1nacnmdnum 5.0 psrcent
Mest products, §170.3(n)20) of this.chapter. “10.0 percent
Egg products, §370.3(n)(11) of this ctapler. -y on
Fleh products, 5?103(3\){13) of this chapter. 20.0 parcent
§170.3n}(8) of this chapter. 5.0 percant
Soup mboes, § 170.3)40) of tis chepter. 3.0 percent
Snack foods, §170:3(n)(37) of his X 5.0 percont
Nt products, §170.3(nX32) of this chapler. 5.0 percant
Gravies, sauces, §170.3(n){24) of this chapter, 5.0 percent
©) Hydrogenated and pertially (Vi) Peroxide value. Not more than 5 Dsted: May 22, 1997.
menhaden ails. (1} milliequivalents per kilogram of oil. Fred R. Shaak,
Partially hydrogenated and fviti) Nickel. Not more than 0.5 part  Lirector, Center for Food Safety and Applied
menhaden oils are Nutrition. :
d by feeding hyd: gas under per miltion. [FR Doc. 87-14683 Filed 6-4-97; 8:45 am)
Dres: a et statning (ix) Mercury. Not more than 0.5 part coon'as ’
menhaden oif and 2 nickel The per million.
~mbznn,tsoumg'cm 6 Arsenic (as As). Not mare than 0.1
temperature is raised to miflion. ARTMENT OF TRANSPORT)
l&ﬂ'Cwnlthedeskeddeyuof Pa:d?uLud.Notmmmox DEP. oF ATION
Tt ok .1 part pec
roge mlsftﬂly‘ . Hydrogen million. memgmmmm
(2) Pasttally hydrogenated 3 (3) Partially hydrogenated 23 CFR Part 658
k menhaden oils meet the menhaden olls are used as [FHWA Docket No. 96-12]
following specifications: edible fats or oils, as defined in
{l))CoIa’. Opaqul;:hm solid. §170.3{n)(12) of this chapter, in food ac  RIN 2125-AEO4
i1} Odor. Odor] levels no(tn z:u:eedmrrentgood
s Ssponltkadm value. B ot Truck Size and ::'lgm; National.
180 andt Netwark; North Carolina
lfthe fa il lsf 11
[ lodme nurmiber. Not mare than @ Y °J: “wy beusedon  AGENGY: Federal Highway
118 for partiatly hydrogenated o + (FHWA), DOT.
mmlmmmmmm the label of 3 pr g it shall
Piesoheen include the term “hydrogenated,” ar if ~ ACTION: Final cule.
Unsaponifiable matter. No( it is partially hydrogenated, the name SUMMARY: The FHW.
t,,f’,,’,sm " shall include the term “partially e e has modified the
1) Free fatty acids. Not more than 0.1 hydrogenated,” in accordance with vehicles by adding a route in North
percent § 101.4()(14) of this chapter. Carolina. The National Network was

~
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Docket No. 91N-0103

April 3, 2000
Page 336 of 421
Summary of LDL Cholesterol Concentrations
at Baseline, Interim Time Periods, and Study Completion
For EPA/DHA Supplementation Studies of 12 Weeks Duration

Reference Intake LDL Cholesterol (mmoVL) at WEEKS: % change

(no. of (g/day) Baseline 3 4 6 8 9 12 from
subjects) baseline
Bakerand | 0.285g 4.1 425 375 3.65 -11%
Najadah pre-men'
(1996) 0.285g 4.25 4.1 4.44 4.17 -1.9%
{n=20) post-men'
Adlerand | 3.6¢g 442 4.75 4.78 4.94 4.81 8.8%
Holub
(1997)
(n=10)
Morganet | 7.5¢° 3.71 4.04 4.08 10%
al. (1995)
(n=20)
NOTE: Blank celis indicate that data were not’ prowded at that timepoint.
'Pre-menopausal (premen) and post I({p )
*Mean intake of the two study groups, 5 glday and 10 g/day. whose results were combined by the authors

Summary of LDL Cholesterol Concentrations
at Bascline, Interim Time Periods, and Study Completion

For EPA/DHA Suppl tation Studies of at Least 12 Months Duration
Reference Intal LDL Cholesterol 1_m__n_|olIL) at MONTHS: % change
(g/day) Baseline 1 12 18 24 from
baseline
Von Schacky | 3.4g 4.10 4.05 4.30 4.20 4.10 3.85 -6.1%
et al. (1999) {months 1-3)
(n=111) 17¢g
(months 4-24)
Rossing etal. | 4.6g 293 341 3.52 20%
(1996)
{o=14)
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NOTE: Blank cells indicate that data were not provided.
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TG <2 mmolt TG>=2 mmolt
net change (p<0.04) net change (p<0.590)

April 3, 2000
Page 338 of 421
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Appendix D IOM - FNB DRIs for Omega-3 Fatty Acids
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