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Introduction

Martek Biosciences Corporation {“Martek”), pursuant to 7 U.S.C. §6517-18, and 7 C.F.R. §205.600-07,
respectfully submits this Petition to the National Organic Standards Board (“NOS8”) and the National
Organic Program (“NOP”) [See also 72 Fed. Reg. 2167-69 Overview of Petition Review by the NOSB
{January 18, 2007)]. This Petition seeks the placement of Docosahexaenoic Acid Algal Qil {“DHA Algal
0il”} on the National List of Allowed and Prohibited Substances (“National List”) under 7 C.F.R. §
205.605(a) or {b)."

The petitioned material has appeared as an ingredient in multi-ingredient organic food products for
several years pursuant to an NOP letter ruling authorizing its use in handiing as an allowed synthetic
material falling under the “nutrient vitamin and minerals” category on the National List? [See 7 C.F.R. §
205.605{b)]. In April of 2010, the NOP revisited the issue of letter rulings on National List authorizations
from a procedural perspective and determined that, “[Tlhe NOP will not be making policy decisions in
letters.”® Pursuant to the change in the letter ruling policy, materials that were previously recognized by
letter ruling, such as DHA Algal Oil, are now procedurally required to be the subject of a Petition seeking
NOSB review, and placement on the National List. The petitioned material is unchanged from that
which was authorized previously.

Executive Summary

This petition covers DHA Algal Oils that are sourced from two different microalgae, Schizochytrium sp.
and Crypthecodinium cohnii. Currently, Martek’s DHA Algal Oils are included in various organic food
products such as infant formulas, yogurts, baby foods, fluid milk, soy milk, and numerous other food
products to bolster their DHA content.

DHA is an omega-3 long chain, polyunsaturated fatty acid. DHA is a primary structural component in the
brain and retina and is recognized by experts worldwide as playing a nutritional role in optimizing
cognitive, visual, and heart function, and other aspects of health. The inclusion of DHA (and arachidonic
acid (ARA), which is covered by a separate petition} in infant formula is particularly important because
studies have consistently demonstrated the role of dietary DHA in optimizing visual and cognitive
development. These two important nutrients are included in essentially every commercially available
infant formula marketed in the United States. The benefits of DHA are also recognized for children and
adults given the important structural role DHA plays in the brain and retina, its benefits in supporting

! Martek recognizes that the proper classification of a material, or class or category of materials, under the NCP is

the subject of ongoing discussion. See e.g.; Classification of Materfals—-DRAFT Guidance document {Joint Materials
and Handling Committee} (March 1, 2010){hereinafter “Draft Guidance”); Addendum to November 6, 2009
Recommendation on Classification of Materials, {Joint Materials and Handling Committee)(March 1,
2010}{hereinafter “Recommendation”}; Recommendation on Classification of Materials, (NOSB}{November 6,
2009); Recommendation on Classification of Materials (NOSB Joint Materials and Handling Committee)(September
9, 2009).

* See Appendix No. 1, Letter to Compliance Officer Amador from Assoc. Deputy Administrator Bradley (November
3, 2006}{approving DHA as an “accessory nutrient”); see afso Appendix No. 2, The Use of Nutrient Supplementation

in Organic Foods, Nationa! Organic Standards Board Recommendation, {October 31, 1995)(recognizing DHA as an
“accessory nutrient”)

* See Appendix No. 3, Action Memorandum for the Chairman of the National Organic Standards Board: Scope of
Nutrient Vitamins and Minerals in Organic Food, (April 26, 2010).
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heart health, and its benefits in improving cognitive function in the elderly. Numerous health
organizations woridwide recommend inclusion of DHA and ARA in infant formula and have set
recommended intake levels for DHA in the diets of pregnant women, children, and adults.

DHA is naturally found in abundance in marine-based organisms, predominately high fat fish and the
marine microalgae (i.e., phytoplankton) they consume. Marine microalgae are the original source of
omega-3 fatty acids in the aquatic food chain and are also used to create DHA Algal Oil. DHA Algal Qil is
obtained from naturally occurring, non-genetically modified, sustainable, microalgal sources.

As will be explained in more detail in the following petition, the manufacturing process for DHA Algal Oil
uses an aerobic fermentation process followed by oil recovery from the fermentation broth. The
manufacturing process does not alter or chemically change the DHA Algal Oil. Because the DHA Algal Oil
is formed naturally within the microalgae cell, oil from either of the two microalgae sources cannot be
extracted using mere physical means such as that commonly used in the cold pressing of products such
as olives, soy, and tree nuts. The two microalgae used as the sources for the Martek DHA Algai Oils have
different physical structures that necessitate the use of different extraction procedures. The
Schizochytrium sp. oil is extracted by first treating the microalgae with an enzyme that hydrolyzes the
cell wall causing it to rupture and release the DHA Algal Oi from the cell. The oil is released into the
aqueous broth and forms a water/oil emulsion. Isopropyi alcohol is added to break the oil and water
emulsion. C. cohnii have a much more compiex cell wall structure that cannot be hydrolyzed through
enzymes that are currently available. The cell wall is ruptured through high pressure homogenization
followed by solvent extraction, which is the only method, to date, that can effectively extract the DHA
Algal Qil from the C. cohnii cell structure. These methods are common to the vegetable oil industry and
no detectable residues of salvent remain in the extracted DHA Algal Oil. The manufacturing process also
utilizes non-organic processing aids such as food acids and antioxidants that are needed to maintain the
stability of these oils, which are prone to oxidation. At this time, Martek has not been able to identify a
functional organic alternative to these processing aids.

The Food and Drug Administration (FDA)} has authorized the use of the DHA Algal Oil from C. cohnii for
use in infant formulas {DHA Algal Qil from Schizochytrium sp. was not deveioped for use in infant
formula; as such, it has not been reviewed by FDA for that application). Unlike most foods, infant
formulas are subject to FDA pre-market notification requirements prior to marketing, and must meet
federal nutrient requirements and include minimum and maximum amounts of certain nutrients. The
premarket notification typically must be supported by safety data and clinical studies demonstrating the
new infant formula will support growth. FDA has authorized only one of the Martek microalgae sources
of DHA for use in infant formulas {i.e., the DHA Algal Qil extracted from C. cohniif’. Therefore, a
company likely could not introduce into commerce in the United States an infant formula containing
DHA Algal Oil extracted from Schizochytrium sp. without first conducting safety and clinical studies
demonstrating the adequacy of this source of DHA in sustaining infant growth and development and
receiving FDA authorization of an infant formula premarket notification—a process that could easily
take five or more years. Moreover, a modification of the oil extraction process for C. cohnii similarly
could trigger the filing of a new infant formula notification. Inclusion of the DHA Algal Oil extracted from
C. cohnii on the National List will ensure infants receiving organic formulas will have the DHA that is
needed to optimize visual and cognitive growth.,

* As discussed elsewhere in this petition, the Schizochytrium sp. DHA Algal Oil Is not approved by FDA for use in
infant formula because they have not been asked to review its use in that application. Rather, FDA has only
reviewed and approved DHA obtained from C. Cohnii for use in infant formula products.
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The components of DHA Algal Oil have a history of safe consumption. All ingredients used in the
processing of DHA Algal Qil are either food grade or of higher quality. The entire process meets the
current Good Manufacturing Practices for foods. DHA Algal Oil undergoes rigorous analytical and quality
assurance testing and meets well-defined product specifications prior to release. Additionally, a large
number of safety studies have been conducted using DHA Algal Oil and no scientifically valid reports
{published or unpublished} have suggested any safety issues associated with the use of this product.

Martek believes that DHA Algal Oil is eligible under either category of allowed materials for handling
under 7 C.F.R. § 205.605. DHA Algal Oil may be classified under either 7 C.F.R. § 205.605 (a) or (b), and
additionally may fall under an existing category of approved material, such as “microorganisms” or
“nutrient vitamins and minerals” if the boundaries of that category are clarified.
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itemA

PETITION

Category for inclusion on, or removal from, the National List

Martek is petitioning for the inclusion of DHA Algal Oil on the National List under 7 C.F.R. § 205.605 (a)
or (b) for handling of multi-ingredient food products.

Item B

Common name of the substance.

DHA Algal Oil
Algal Qil

Martek’s DHA Algal Oil is currently marketed under the trade names fife’sDHA™, DHA™-S,
DHASCO®, DHASCO®-S , DHA™-HM, and DHA GOLD™.

Manufacturer's name, address and telephaone number.

Martek Biosciences Corporation
6480 Dobbin Road

Coiumbia, MD 21045

PH: (443) 542-2395

FAX: {410) 997-7789

The intended or current uses of the substance.

DHA Algal Oil is intended to be used in organic handling operations as a source of DHA in infant
formulas, foods, beverages and for use as a dietary supplement. As discussed in more detail in
section 8.d, below, DHA is a valuable omega-3 fatty acid that is deficient in the diet of most
Americans. DHA Algal Oil is typically used to increase the omega-3 fatty acid content of
foodstuffs, and is approved by FDA for use in a variety of products, such as:

Cookies & Crackers Breads & Rolls Cakes & Pies

Cereals Baked Goods & Baking Mixes Fats & Qils

Yogurt Milk {Liquid & Powder) Cheese

Meat Products Egg Products Fish Products
Condiments Soup Mixes Snack Foods

Nut Products Gravies & Sauces Soy Protein Bars

Plant Protein Products Beverages Candy

Non-Dairy Products Soy Milk Jams & Jellies

Dairy Product Analogs Flavored Milk & Milk Products Nonalcoholic Beverages
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Pastas Poultry Products Fruit Juices
Sugar Chewing Gum Gelatins & Puddings
Confections & Frosting Sweet Sauces, toppings and syrups Dietary Supplements

Infant Formuias

4, Source of the substance and a detailed description of its manufacturing or processing
procedures from the basic componeni(s) to the final product.

DHA Alga! Oil is obtained from naturally occurring, non-genetically modified, microalgal sources,
such as Schizochytrium sp. and C. cohnii. Schizochytrium sp. is a member of the Chromista
kingdom (Stramenopilia), white C. cohnii is a member of the Dinophyta kingdom. Both
Schizochytrium sp. and C. cohnii are single-celled organisms which are incapable of
photosynthesis.

DHA Algal Qil is produced using traditional food fermentation techniques, followed by oil
recovery and purification steps which utilize standard food-grade vegetable oil industry
methods. As has been made clear in the recent descriptions of the National List evaluation
processes, the use of synthetic solvents to facilitate the isolation or extraction of a component
of an agricultural product or a product of a natural biological process, does not automatically
render the extracted fraction of the product a “synthetic” substance as it is described in the
OFPA. Here, the use of a common solvent does not change the original chemical compositions
of the DHA Algal Oil that is naturally produced by the microalgae. In its March 2010 draft
guidance, the NOSB noted that the use of an extraction solvent will not result in a material being
classified as synthetic, “unless either the extraction resulted in a chemical change or the
synthetic remained in the final product at a significant level,”® neither of which occurs here. The
use of food acids and bases to adjust the pH during the manufacturing process similarly does not
result in a chemical change to the DHA Algal Oil.° Moreover, the antioxidants in the finished
DHA Algal Oil are not present at significant levels’ and have no technical or functional effect in
the finished foods that utilize DHA Algal Oil.

a) Fermentation — The microalgae are grown using an aercbic fermentation process
followed by recovery from the fermentation broth. Fermentation media consists of a carbon
source (e.g., glucose, fructose), a nitrogen source {e.g., yeast extract), bulk nutrients (e.g.,
sodium chloride), trace minerals {e.g., iron, copper), and vitamins (e.g., thiamin, biotin}.
Fermentation is monitored and controlled for physical conditions. The fermentation is
performed under aseptic conditions. Post-fermentation, the broth is pasteurized and may be
heated and pH adjusted, as necessary. Safe and suitable food-grade antioxidants, such as

® National Organic Standard Board—Joint Materials and Handling Committee Classification of Materials,” Draft
Guidance, Question3, pg. 6 {March 1, 2010).

®In its draft Guidance, NOSB recognized the use of an acidification and neutralization step in the isolation of soy
protein from soybeans does not, standing alone, result in a chemical change determination under the National List
analysis because the soy protein at the end of the process was restored to the same chemical identity as the soy
proteins in the source soybeans. Id.

? See, id, Draft Guidance, Question 4, pg. 7 {de minimis presence is below the level of regulatory significance under
the NOP).
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tocopherols and ascorbyl palmitate, are added to the fermentation broth to protect any free oil
that may be released from the microalgae during fermentation {iong chain omega-3 fatty acids
are easily oxidized and need to be protected from oxidation).

b) 0il Recovery — Following fermentation, oil is recovered from the microalgae utilizing

a physical plus solvent process or an enzyme process depending on the microalgae source.
The composition of the microalgae ceil walls requires the use of different extraction processes
for the DHA Algal Oil sourced from C. cohnii and Schizochytrium sp. DHA Algal Oil derived from
C. cohnii is processed using high pressure physical homogenization to rupture the cell wall
followed by extraction with hexane to release the oil from the cell. DHA Algal Oil derived from
Schizochytrium sp. is processed using enzymes to rupture the cell wall and release the oil from
the cells. Isopropyl alcohol is then added to break the oil and water emulsion that is formed
after the cells are ruptured. The primary reason for the differences in processing lies in the
morphology and composition of the cell walls of each microalgal source.

The cell wall of Schizochytrium sp. is composed predominantly of sugars and proteins. A
protease enzyme “attacks” the proteins in the cell wali leading to a breakdown of the cell wall
structure, releasing the oil from the cells into the aqueous fermentation broth and forming an
oil and water emulsion. Isopropyl alcohol is added to break the emulsion and separate the oil
phase for further processing.

The cell wall of C. cohnii is unique in that its cell boundary (amphiesma) is delimited by three
distinct layers: an outer membrane, the thecal layer, and an inner membrane. The outer and
inner membranes are classic membranes in that they consist mainly of lipids and some proteins.
The thecal layer is more similar to the cell wall of terrestrial plants and is comprised largely of
cellulose arranged in plate-like structures. When observed microscopically, these plates give the
cell an armored appearance, making the lysing of C. cohnii cell walls more difficult than
Schizochytrium sp. Protease enzymes have no effect on the cellulosic thecal plates. Likewise,
the outer membrane of C. cohnii cell walls protects the thecal layer from enzymes that are
marketed for the digestion of cellulose. In-house research has not been able to identify an
enzyme treatment that is effective in breaking down the multi-layered cell boundary, rupturing
the cell and releasing the oil.

Below, we provide more details on the enzyme hydrolysis and solvent extraction processes.

i.  Enzyme Hydrolysis - The fresh broth or reconstituted dried microaigae may be
heated, pH adjusted as necessary, and treated with a non-genetically modified
microbial enzyme to rupture the cell walls and release the oil from the cells. The oil
is released into the aqueous broth and forms a water/oil emulsion. [sopropyl
alcohol is added to break the oil and water emulsion. The broth-alcohol mixture is
centrifuged, and the oil is collected as the top (light) phase and the spent broth and
alcohol as the lower (heavy) phase. Alcohol is recovered from the spent broth by
evaporation and distillation. The recovered alcohol is stored for re-use in
subsequent batches. Prior to drying, additional antioxidants, such as tocopherols
and ascorbyl palmitate, are added to the oil to protect the oil from oxidation. The
oil is then dried under vacuum with a nitrogen purge. The dried oil is stored frozen
until it undergoes further refining. No detectable residues of isopropyl alcohol
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remain in the final product. Isopropyl alcohol is undetectable at a limit of detection
of <1 ppm. See Figure 1 for overview of the DHA enzyme hydrolysis process.

Figure 1. Overview of the enzyme hydrolysis process for DHA Algal Oil recovery
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ii.  High Pressure Homogenization — DHA Algal Oil may also be recovered from the
microalgae utilizing established food-grade oil industry methods, such as solvent
extraction. After fermentation, the dried algae are combined with hexane prior to
undergoing cell disruption. The cells are physically ruptured using high pressure
homogenization, releasing the oil into the solvent. The cell walls are removed
through centrifugation and the oil and solvent mixture is sent through a series of
evaporators to remove the solvent from the oil. No detectable residues of the
extraction solvent remain in the final product. Hexane is undetectable at a
detection limit of <0.3 ppm. The solvent is recovered for re-use through a series of
condensers, separators, and an oil scrubber. See Figure 2 for an overview of the
DHA solvent extraction process.
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Figure 2. Overview of the solvent extraction process for DHA Algai Oil recovery
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c) Oil Purification — The crude oil needs to be further purified to neutralize free fatty acids
and naturally occurring trace metals {e.g., copper, iron and phosphorous). The purification is
accomplished by adjusting the pH, which causes the formation and precipitation of the
undesirable residues in the crude oil so they can be easily separated and removed. The crude oil
is heated, followed by the addition of an acidulated solution (e.g., oleic or citric). After
treatment, the pH of the oil is then raised through the addition of sodium hydroxide. These
changes in the pH cause the formation of “soaps” and “gums,” along with water that will be
present in the “heavy phase”. The oil is then reheated and centrifuged to separate the heavy
phase from the refined oil. After alkali refining, the oil is treated with adsorbents and chelaters
(e.g., citric acid, silica, clay, filtration) to remove through physical means the remaining residual
levels of polar compounds (e.g., soaps), trace metals (e.g., copper, iron and phosphorus), and
oxidation products from the refined oil.

The treated oil may then be chill filtered to further remove high melting point components (e.g.
stearines and waxes) from the oil to achieve the desired level of clarity. The oil is heated and
then cooled and held for a period of time causing the high melting triglycerides and waxes to
crystallize. Filter aid {diatomaceous earth) is added to the chilled oil and the crystallized solids
are removed by filtration.

After chill filtration, a deodorizer, operated under elevated temperature and vacuum, is used to
remove peroxides and any remaining low molecular weight compounds naturally found in the
oil (e.g., carbonyls and aldehydes) that may cause off-odors and flavors. The oil is cooled under
a nitrogen blanket at the end of the deodorization cycle and safe and suitable ingredients, such
as tocopherols, rosemary extract and ascorbyl palmitate, are added to the oil to provide
oxidative stability and flavor. High oleic sunflower oil may be added to the oil to provide a
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product with a consistent DHA potency. The finished oil is then packaged and stored. DHA Algal
Oil may also be microencapsulated to provide a product in a powder form. Figure 3 provides an
overview of the refining and downstream processing of the oil.

Figure 3. Overview of the refining process of DHA Algal Oil
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d) Manufacturing Discussion - All processes are set up using a Hazard Analysis Critical
Control Point {HACCP) approach. They are documented according to current Good
Manufacturing Practices regulation {¢GMP) for foods and the identified critical control points
(CCPs) are monitored. Quality Control (QC) personnel record the results of laboratory tests as
well as sterility checks. Production personnel record the continuous batch monitoring results
within the batch records, according to ¢cGMP. Quality Assurance persennel monitor the
production records to ensure that batch process changes have been properly authorized,
documented, and recorded in the records for each batch.

DHA Algal Qil has no detectable residues of extraction solvents, pesticide residues, PCB’s or any
heavy metals such as arsenic, mercury, cadmium and lead. Product information can be found in
Appendix 4.

Food-grade oils with high amounts of long chain unsaturated fatty acids, such as DHA Algal Oil,
are highly susceptible to oxidation without the addition of antioxidants. Antioxidants are
therefore added during processing to delay the oxidation of the oil which results in palatability,
functionality, shelf-life and nutritional quality issues. Tocopherols alone cannot be used to
protect the oil from oxidation due to naturally present compounds, such as ketones and
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aldehydes, and manufacturing processes that expose the oil to oxygen, heat, and light. As such,
antioxidant mixtures are utilized which allow several compounds to work synergistically to delay
the onset of oxidation.

Tocopherols and rosemary extract are added to remove free radicals from the oil and provide
flavor. Food acids, such as citric and oleic, are added to remove the naturally-occurring trace
metals from the oil, while ascorbyl palmitate, the fat soluble form of vitamin C, serves primarily
as an oxygen scavenger. Alternatives 1o ascorbyl palmitate, such as ascorbic acid, have limited
applicability in Martek’s DHA Algal Oil due to the inahility to uniformly disperse and solubilize in
an oil matrix. Martek is continually evaluating the use of antioxidant mixtures to improve the
quality and stability of our oil. At this time, we have not been able to identify an effective
combination of alternative antioxidant blends. The antioxidants utilized by Martek are
processing aids that scavenge oxygen that may be introduced during the manufacturing process
and neutralize the trace minerals and other substances that can oxidize the oils. The
antioxidants are used at the minimum level to accomplish their functional effect during the
processing. These processing aids do not have any functional effect in the foods that are made
with the DHA Algal Qil. In other words, while the processing aids promote stability during the
manufacture of the DHA Algal Qil, they do not function as antioxidants in the foods that are
formulated with the DHA Algal Oil.

High oleic sunflower oil is added to DHA Algal Qil to provide a product with a consistent DHA
potency to customers. High oleic sunflower oil is used for its fatty acid profile, stability and
sensory profile. The high oleic sunflower oil does not provide a functional or technical effect in
foods that are formulated with DHA Algal Oil.

QOutside of the processing methods utilized by Martek, a review of publicly available information
(e.g., GRAS notifications and patent applications) indicates that other commercial sources of
DHA Algal Oil utilize common food-grade solvents, such as hexane, to extract the oil from the
microalgae.

Martek continues to investigate alternative food-grade extraction technologies. To date, an
alternative, commercially feasible process, resulting in a stable, high-quality oil equivalent to the
DHA Algal Qil offered today, has yet to be identified.

5. A summary of any previous reviews of the petitioned substance by State or private
certification programs, or other programs.

» DHA Algal Oil has previously been considered an accessory nutrient and utilized in “organic” and
“made with organic” products under the Nutrient Vitamins & Minerals category of the National
List {7 C.F.R. § 205.605 (b)).

+ Martek’'s DHA Algal Qil is certified Kosher by the Orthodox Union.

o Martel’s DHA Algal Oil is certified Halal by the Islamic Food and Nutrition Council of America.

See Appendix 5 for a summary of regulatory approvals and market data for DHA Algal Qil.

10
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Information regarding EPA, EDA, and State Regulatory authority registrations.

FDA

DHA Algal Oil from C. cohnii was the subject of a GRAS Notification (GRN000041) submitted by
Martek Biosciences Corporation to the U.S. Food and Drug Administration (U.S. FDA) in 2000.
The Agency responded with no objection regarding Martek’s conclusion that DHA-rich Algai Qil
from C. cohnii is GRAS when added to infant formulas at a level up to 1.25 percent of the total
dietary fat and at a ratio of DHA to ARA of 1:1 to 1:2.
http://www.accessdata.fda.gov/scripts/fen/fenDetailNavigation.cfrn rpt=graslisting&id=41

DHA Algal Oil from Schizochytrium sp. was also the subject of a GRAS Notification (GRN 000137)
submitted by Martek Biosciences Corporation to the U.S. FDA in 2003. The Agency responded
with no objection regarding Martek’s conclusion that DHA-rich Algal Qil from Schizochytrium sp.
is GRAS when used as a direct food ingredient at approximately 1.5 grams DHA per day,
equivalent to approximately 4 grams of oil per day.

http://www.accessdata. fda.gov/seripts/fcn/fcnDetailNavigation.cfm?rpt=graslisting &id=137

DHA Algal Oil from Schizochytrium sp. has been marketed as a dietary supplement and was the
subject of a New Dietary Ingredient Premarket Notification to the U.S. FDA in 1997 for SeaGold"
DHA-rich oil.
http:/fwww.regulations.gov/search/Regs/home.himifidocumentDetail ?PR=090000648055c314

EPA
The facilities where the extraction of DHA Algal Oil occurs are regulated by the Environmental
Protection Agency (EPA) and each facility has existing operating approvals from the EPA.

The Chemical Abstract Service {CAS) number of the substance and labels of products that
contain the petitioned substance.

There is no Chemical Abstract Service {CAS) registry number for DHA Algal Oil; however the CAS
number for DHA, the primary component of this substance, is 25167-62-8.

Sample labels for products containing DHA Alga! Oil can be found in Appendix 6.

11
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8. Physical properties of the substance and chemical mode of action: including environmental
impacts, interactions with other materials, toxicity and persistence, effects on human health,
effects of soil organisms, crops or livestock:

a. Physical properties and mode of action
e DHA Algal Qil is derived from single celled, non-genetically modified microalgal sources.

e DHA Algal Oil is a yellow to light orange-colored semi-solid to liquid oil that is composed
predominantly of triglycerides, and contains a minimum 35% DHA.

» Ingested long chain polyunsaturated fatty acids (LCPUFA) are found circulating in the
blood either as a constituent of red blood cell {RBC) membranes, or in non-cellular
forms either as triglyceride, plasma phospholipids, or steryl esters. Plasma phospholipid
DHA increases in a dose and time dependent manner and reaches a new equilibrium
level in two to three weeks following oral consumption of DHA (Arterburn et al., 2006).

b. Chemical interactions with other substances
No distinct chemical interactions are known to occur.
C. Toxicity and environmental persistence

DHA Algal Oil is fully biodegradable and does not persist in the environment. There are no
environmental risks or toxicity associated with the use or disposal of Martek’s DHA Algal Oil. See
MSDS's in Appendix 7.

d. Effects on Human Health

DHA plays an important role in infant neural growth and development and is an essential fatty
acid necessary to ensure proper function of the body and for the development and function of
the brain and eyes. See Appendix 8 for a detailed discussion of the role of DHA in human health
and recommendations of regulatory and expert organizations.

¢ The DHA content of human milk is directly influenced by the fatty acid content of the
mother’s diet. In the absence of DHA supplementation, the DHA level in human milk is
often low, particularly in countries where fish consumption is low or variable. The
lowest reported DHA levels (< 0.2% of total fatty acids) in human milk are consistently
reported among women in the United States (Yuhas et al., 2006) and Canada (Innis et
al., 1997; Ratnayake and Chen, 1996). The highest reported levels (>0.8% total fatty
acids) are among populations with a tradition of consuming higher levels of marine
foods, such as Japan (Yuhas et al., 2006; Wang et al., 2000).

e DHA is recognized as an essential fatty acid necessary to ensure proper function of the
body, particularly the brain and eyes (FAO/WHO 2008; AFFSA 2010).

¢ DHA enrichment of foods fed to young children presents an excellent opportunity to
assure that the developing child receives sufficient DHA during the important period,

12
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from 6 manths to 4 years old, when the brain growth spurt is occurring and neural
development is at its peak.

¢ DHA has an important role in neurai function beginning early in life, and recent evidence
suggests a continued need throughout the lifespan.

e DHA is supportive of cardiovascular health throughout life, reducing cardiovascular
mortality through reductions in sudden death and risk factors for heart disease such as
hypertension, elevated heart rate, and triglycerides, for both the general population and
those currently suffering from heart disease.

e. Environmental impacts from its use or manufacture

There are no known negative environmental impacts resulting from the use, or disposal of DHA
Algal Oil as a food ingredient. DHA Algal Oil has no effect on soil organisms, crops or livestock.

The source organisms for Martek’s DHA Algal Oil are commonly found in marine environments

throughout the worid and are considered suitable for the production of microbial oils for use in
foods. These organisms are not toxigenic, pathogenic, or genetically modified.

DHA Algal Oil is produced by fermentation under closed, aseptic conditions. DHA Algal Oil is
extracted, refined, treated, and deodorized in a process that is similar to that used for other
edible vegetable oils. DHA Algal Oil does not contain environmental contaminants and marine
pollutants, and therefore, offers a viable and sustainable alternative to, or replacement for, fish
and fish oils for increased intake of DHA.

Oil waste (e.g., cell debris, water} from the manufacturing process is treated on-site prior to
being sent to a public wastewater treatment facility. Biomass residuals may aiso be sold as
animai feed. Solvents used in processing are managed in a closed system, and captured utilizing
oil scrubbers and condensers for subsequent re-use in production. The facilities where the
extraction of DHA Algal Qil occurs are regulated by the Environmental Protection Agency (EPA}
and each facility has existing operating approvals from the EPA.

FAO/WHO recently provided background on global trends in fish production, intake and
composition which contributed to the recently released interim conclusions of an FAO/WHO
expert consultation on total fat and fatty acid requirements {FAQ/WHO 2009). The FAO/WHO
report notes that changes in aguaculture practice to meet increased demand for fish are
diminishing the EPA+DHA content of farm-raised fish. Specifically, “87% of all fish oil was used
by the aquaculture industry to produce feed” in 2006. This is problematic as, “a sustainable
utilization of fishery resources will not allow a permanent increase in the production of fish oils
based on available fishery resources.” As such the aquaculture industry is working continuously
“to reduce the reliance on fish oils and is increasing the use of vegetable oils in aquaculture
feeds” (Wolmarans, 2009). Fish are what they eat, however, and the composition of fish is a
reflection of what they are fed. In studies of fish fed vegetable oil alternatives “fish given feeds
low in fish oil had a low level of EPA and DHA in their fillets” thus diminishing the usefulness of
certain farm-raised fish for achieving DHA intake recommendations.
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10.

11.

Safety information about the substance.

The components of DHA Algal Oil have a history of safe consumption. The fatty acids present in
DHA Algal Oil are components of a normal diet or normal metabolites of fatty acids. As noted in
section 6, Martek submitted GRAS notifications for its DHA Algal Qils from C. Cohnii and
Schizochytrium sp. and FDA completed favorable reviews of both notifications. FDA also
completed a favorable review of the new dietary ingredient notification for Schizochytrium sp.
The safety of the Martek DHA Algal Oils is established by the favorable reviews of the relevant
safety data by FDA. In addition, see Appendix 7 for DHA Algal Oil MSDS's.

A number of studies have demonstrated safe use of Martek DHA Algal Qils, and confirm that the
source organisms are nontoxic, further supporting the safety of DHA Algal il (Appendix

9). Clinical trials involving over 3,000 term and preterm infants, and over 2,100 healthy aduit
men, women, including pregnant and lactating women, and children, have been conducted
using Martek’s DHA Algal Oil with excellent tolerability and safety {Appendix 9).

Comprehensive research reviews and research bibliographies, including reviews and
bibliographies which present contrasting positions.

See Appendix 9 {Research Bibliography).

A “Petition Justification Statement” which provides justification for inclusion of a non-
organically produced nonagricultural substance onto the Nationat List.

The nutritional need for the primary ingredient in DHA Algal Oil, DHA, is set forth in other
sections of this petition, particularly Appendix 8.

Martek believes that DHA Algal Ol is eligible under either category of allowed materials for
handling under 7 C.F.R. § 205.605. DHA Algal Oil may be classified under either 7 C.F.R. §
205.605 {a} or {b), and additionally may fall under an existing category of approved material,
such as “microorganisms” or “nutrient vitamins and minerals” if the boundaries of that category
are clarified.

DHA Algal Oil is used to increase the DHA content of foodstuffs. As discussed in the petition, a
review of the available data demonstrates the importance of including DHA in the diets of all life
stages from infancy through adulthood. DHA is essential for healthy functioning of the brain,
eyes, and heart and is recognized as particularly important in the diet of infants and toddlers.
Based on consumer demand for products that provide these benefits, food developers and
manufacturers recognize the need to provide products containing DHA. Recent research from
MamboTrack {2010} indicates that eight in 10 natural and organic consumers regularly read
ingredient labels for health and nutrition content and express interest in purchasing functional
foods with additional health, nutrition and dietary benefits.

Perhaps most notably, virtually all US infant formula products {both organic and non-organic)
now contain DHA (and ARA) because of the well-established importance of DHA (and ARA)
intake to support infant development and growth. DHA is naturally found in breast milk and is
important for optimal infant brain and eye development and function. Although human milk
represents the optimal form of infant nutrition, those parents who need or choose formula
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12,

should have access to the most nutritionally optimal formula avaiiable. If DHA Algal 01l is not
added to the National List, organic infant formulas will be nutritionally inferior to conventional
infant formulas and will not be able to malntain a competitive position in the market.

Martek is unaware of a commercially available, certified organic, source of algal derived DHA.
While fish olls may appear as a likely alternative to algal sourced DHA, fish oil has disadvantages,
such as non-sustainability and contribution to over-fishing, envirenmental contaminants,
allergen concerns, and non-vegan status. in contrast, algal sourced DHA is produced ina
contralled environment with no exposure to ocean-borhe contaminants, and provides a
consistent, sustainable, non-aliergenic, vegetarian source of DHA to improve the nutritional
quality of infant formulas, foods, beverages and dietary supplements,

DHA Algal Oil supparts the organic philosophy because it is obtained from naturally oceurring,
non-genetically modified, sustainable, microalgal sources. Algal sourced DHA is made from the
same marine microalgae (i.e., phytoplankton) that fish consume, which are the original source of
omega-3 fatty acids in the food chain. This approach ensures environmental sustainability and
purity. Furthermore, the availahility of a renewable source of DHA is increasingly important as
additional food products are fortified with DHA. Because DHA Algal Oil provides benefits
distinct from fish oil, its addition to the National List wili advance the organic mevement by
helping organic producers provide consumers with a wide variety of organic foed and beverage
products with this important nutrient.

Commercial Confidential Information Statement describing information that is considered to
be confidential business or commercial information.

The analytical results contained in Appendix 4 are considered Confidential Business

information (CBI) that should not be disclosed. The information in Appendix 4 is considered a
trade secret because it Identifies the nature of the analytical procedures that we perform on the
DHA Algal Oll. We have invested considerable time and resources ascertaining the testing that
should be performed on the DHA Algal Oil. NOP has recoghized that quality control test and
data are examples of CBI. The analytical test data are (1} commercially valuable in that we have
devoted considerable time and resources identifying the analytical procedures that should be
performed on our DHA Algal Ol and would be placed at a competitive disadvantage if this
information is released, {2} the analytical tests described in Appendix 4 continue to be used In
our business, and {3) these data and test results are maintained in secrecy.

Consistent with the guidance provided by NOP, we are providing a copy of the petition, labeled
“CBI Copy” in the upper right hand corner that identifies each page that contains CBl. We have
bracketed the CBl information in the text and included “CBI” in the right hand margin next to
the bracketed text. We also are providing a separate copy in which we have deleted the CBI.
Each page with deleted CB! contains the statement, “CBi-Delated,” in the upper right hand
corner and “CBI-Deleted” appears in the right hand margin next to the deleted text.
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Untted Stutes Agriculiural STOP 0268 — Rovm 4008-5

USDA

- Department of Marketing 1404 Iedependence Avenue, SW.
“—7'5& Agripulture Service Washington, .C, 20250-0268
Date: Navember 3, 2006
To: Paul Amador

Compliance Officer
Compliance and Analysis
From: Mark A, Bradley

Asgsociate Deputy Adminigtrator
National Orgamic Program M/
Subject: . NOP Comyplaint, PBM Nutritionals, LLC, Parent’s Choice Infant Formula

This memorandum supersedes all eartier National Organic Program (NOP) correspondence on
the PBM Nutitionals, LLC, Parent’s Choice Infant Formula compfiance case NQP-041-06,

Accessory nutrients, that are non-ageicultural, are allowed in the production of products to be
sold, labeled, or represented as organic under the NOP; provided, they are used in full '
compliance with Food and Drug Adminigtration (FDA) rutes and regulations. Non-agricultural
accessory nultients are covered under Seotion 205.605(b) Syntheticy allowed, of the NOP
National List (nutrient vitamins and sninerals). Agricultural accessory nuitients must be
organicatly produced unless lsted as commurcially unuvsilable in section 205.606 of the
National List.

Section 205.605(b) “Nutzient vitamins and minerals, in accordance with 21 CFR 104,20,
Nutritional Quality Guidslines For Foods™ originates from the October 31, 1995, nutriont
supplementation recommendation of the National Organic Standards Board (copy attached).

Nuttients allowed under section 205.605(b} are not limited to the nutrients listed in seetion
104.20(d)(3), because section 104.20(f) provides that nutrients muy be addsd {o foods as
permitted ot tequired by applicable regulations established elsewhere by FDA; for example, 21
CER Part 107 Infant Formula,

The complaint that resulted In the opening of this case questioned use of the putrients
docosahexacnoic acid (DHA) and arachidonic acid (ARA) in an organic infant formula. The
resulting investigation led to questions concernlng the use of the nutdents nucleotides and
taurine, FIA permits the use of all four in infant forrnulas. Accordingly, provided the nufrients
in question arc used in full compliance with FDA rules and regulations, they would comply with
the NOP National List as ¢urrenily written.

Pleuss trunsmit this mterprctanon 1o Quality Assurance International and tequest that they fuform
PBM Natritionals,

Attachment
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Natw WIganc Stundards Board Pags | of 1

National Org:anic Standards Board

NOSBE Administeative
information

NOEB Meatings

NCSB
Recommapdat&&ns

Exegutive Committes
Conferenca Call
Summaries

What's New?
NOSB Archives

Home

National List Recammendations -- 1985

NATIONAL ORGANIC STANDARDS BOARD
FINAL RECOMMENDATION ADDENDUM NUMBER 13
THE USE OF NUTRIENT SUFPLEMENTATION IH ORGANIC
FOODS

Date adopted: October 31 1895
Location' Austin Texas

introduction:

The Committes has debaled the lssue of the inclusion of synthetic
vitamins, minerals, and/er acoessory. nutrients In organic faods,
Although it is generally cansidared that foods themsslves are the best
source of nuirients, fn some cases, $tate regulations mandate the
inclusion of vitatnine andior minerals to forlify foods, An exampie of
this iz erriched white flour pasta in which some States mandate the
Inciusion of thiamin rbofavin aleck and iron

The Cammittee alzo believes that recommandation by independent
profeasional assotiations may also be taken into cansidaraflon An
exampls of this is Infant cereals In which fortification of tran is highly
recommended by the Amerlcan Dietetle Assoclafion and various
associations dealing with pediatric care and nutrition as a baby's
stared iror supply from befora birlh tuns out after the birth weight
doubles

I the recommendatfon listed betow, the term "acoessory nutrisnts”
means nutrients not specifically clussifisd a5 a vitamin ar mineral but
found io promiote optimal health, Examples include omaga-3 fatly
acids, Inositol, chofine, camiting, and taurine, Without this inclusion
we beliave we may ba [Imillng curgelves given futurs nutritional
discoveries. It Is aiso a tarm used Feguently throughout the food and
supplement industries

Recemmeandation:

Upon implemeanttion of the National Qrganic Program, the vt of
synihstic vitamlns, minerals, and/or aceessery nulrents in products
labaled as arganic must be iimited to that which is required by
regulation or recommendsd for enrlchment and fortification by
Independent professional assaciations

http-ffwww ums usda pov/nosb/archives/nationallist/addendum13. htmi ' [ 5/172006
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USDA Agricultural 1400 Independence Avenue, SW.
Marketing Room 2646-S, STOP 0268
Service 7 Washington, DC 20250-0201

April 26,2010

ACTION MEMORANDUM FOR THE CHAIRMAN OF THE NATIONAL ORGANIC
STANDARDS BOARD S

i

FROM: Miles McEvoy
Deputy Administrator
National Organic Program

SUBJECT: Scope of Nutrient Vitamins and Minerals in Organic Food

ISSUE:

The National Organic Program (INOP) requests that the National Organic Standards Board
(NOSB) reevaluate their recommendation for nutrient vitamins and minerals, currently codified
in 7 CFR §205.605(b), in the sunset 2012 process and define the scope of permitted vitamins,
minerals and nutrients, This evaluation is requested due to a clarification of scope of the current
annotation for nutrient vitamins and minerals which references the Food and Drug
Administration (FDA) fortification policy in 21 CFR §104.20.

DISCUSSION:

In November 1995, the NOSB voted to permit nutrient vitamins and minerals in organic food.
Two technical advisory panel (TAP) reviews were conducted prior to the meeting. The TAP
review for “nutrient minerals” covered calcium, phosphorus, magnesium, sulfur, copper, iodine,
iron, manganese and zinc; the TAP review for “nutrient vitamins” included vitamins A, D, E, K
C, B6, B12, folic acid, thiamin {(B1), riboflavin (B2) and biotin. There was not a TAP review of
substances identified as “accessory nuirients.”

According to the record of the NOSB October 31 — November 4, 1995 meeting, the Board
adopted a final recommendation titled The Use of Nutrient Supplementation in Organic Foods .

This addendum inciudes reference to accessory nutrients, stating:

In the recommendation listed below, the term accessory nutrients means nutrients not
specifically classified as a vitamin or mineral but found to promete optimal health.
Examples include omega-3 fatty acids, inositol, choline, camitine, [sic] and taurine.
Without this inclusion, we believe we may be limiting ourselves given future nutritional
discoveries, It is also a term used frequently throughout the food and supplement
industries.

' Final Recommendation Addendum Number 13 available at
hutp://www ams.usda.gow/ AMSvE.O/peifile?dDocName=stelprdc 5058973
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NOSB Recommendation:

Upon implementation of the National Organic Program, the use of synthetic vitamins,
minerals, and/or accessory nutrients in products labeled as organic must be limited to that
which is required by regulation or recommended for enrichment and fortification by
independent professional associations.

Following the adoption of the above addendum, the NOSB vote on the listing of nutrient
vitamins and minerals was recorded as follows:

Nutrient Vitamins and Minerals - Determined to be synthetic; Vote - Unanimous.

The NOSB’s decision is to allow this material for use in organic food processing;

Vote: 10 aye /4 opposed. Annotation: Accepted for use in organic foods for enrichment
or fortification when required by regulation or recommended by an independent
professional organization.

The recommendation voted upon for nutrient vitamins and minerals did not include the term
“accessory nutrients.” The NOP proposed rule, published on March 13, 2000 (65 FR 13512), did
not include the NOSB annotations “when required by regulation” or “when recommended by an
independent professional organization.” The NOP final rule, as published on December 21, 2000
(65 FR 80548), retained the reference to 21 CFR §104.20, and did not incorporate the term
“accessory nuirients:”

§205.605(b) Synthetics allowed:
Nutrient vitamins and minerals, in accordance with 21 CFR §104.20, Nutritional Quality
Guidelines for Food. ¥

In 2006 the NOP received a complaint that substances such as arachidonic acid (ARA),
docosahexaenoic acid (DHA), sterols, and taurine’ were being added to infant formula and other
organically labeled products. In a 2007 letter, the NOP clarified that DHA, ARA and other
nutrients are allowed in organic foods because “[n]utrients allowed under section 203.605(b) are
not limited to the nufrients listed in section 104.20(d)(3), because section 104.20(f) provided that
nutrients may be added to foods as permitted or required by applicable regulations established
elsewhere by FDA. Thus, for example, ARA and DHA are covered under section 205.605(b) of
the National List because the FDA permits their use as nutrients that are GRAS.™

2 FINAL MINUTES OF THE NATIONAL ORGANIC STANDARDS BOARD FULL BOARD MEETING
AUSTIN, TEXAS, OCTOBER 31 - NOVEMBER 4, 1995

T ARA and DHA are omega-6 and omega-3 fatty acids, respectively; phytosterols are a type of organic compound
naturally occurring in plants; taurine is an organic acid.
 Letter from USDA AMS Compliance to complainant, April 3, 2007,
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FDA Clarification

The FDA fortification policy is established in 21 CFR §104.20. Section 104.20(d)(3) permits the
following nutrients for fortification in accordance with its policy: protein, calcium, iron, thiamin,
riboflavin, niacin, folate, biotin, pantothenic acid, phosphorus, magnesium, zinc, iodine, copper,
potassium, and vitamins A, C, D, E, B, and Bys.

The NOP met with FDA staff from the Office of Nutrition, Labeling and Dietary Supplements
for clarification of the scape of 21 CFR §104.20. The FDA explained that “nutrients” as
referenced in 21 CFR §104.20(f) are intended to pertain only to those nutrients listed in
§104.20(d)(3) and as specified in the standards of identity (21 CFR Parts 130-169) for a food or
class of foods. The standards of identity for enriched cereal-flours and related products, for
example, require fortification at specified levels with thiamin, riboflavin, niacin, iron and folic
acid (21 CFR §137). The FDA noted that some foods have separate requirements and are not
subject to 21 CFR §104.20, such as infant formula which is subject to comply with the nutrition
requirements at 21 CFR §107.100.

In summary, 21 CFR §104.20(f) does not apply to the use of substances such as ARA, DHA,
taurine, or sterols that have been added to products such as infant formula, milk, pet food, or
energy bars as nutrients.

NOSB CONSIDERATION:

The NOP is requesting that the NOSB reevaluate their recommendation for nutrient vitamins and
minerals during the 2012 sunset process, and provide specific recommendations regarding the
scope of permitted vitamins, mineral and nutrients in organic food products.

The NOP requests that NOSB consider the following:

¢ Are the “nutrient vitamins and minerals” specified within 21 CFR §104.20 aligned with
the 1995 NOSB recommendation? If not, are there substances that should be prohibited
or additional substances that should be allowed?

SUMMARY

In conclusion, the NOP acknowledges that its previous interprefation of 21 CFR 104.20 was
incorrect. The NOP recognizes that many certifiers and certified operations have made decisions
based on the NOP’s incorrect interpretation of the FDA guidelines.

In the future, the NOP will not be making policy decisions in letters. All policy decisions will be
made through the federal register and in compliance with Execuiive Order 12866. Transparency
is a core principle for the NOP, AMS and the USDA administration. We are committed to an
open public process. All NOP guidance will be published through the federal register with
public comment.



ACTION MEMORANDUM FOR THE CHAIRMAN OF THE NOSB
Page 4

In regards to nutrient vitamins and minerals, the NOP plans to publish draft guidance later this
year that will align with the FDA interpretation of 21 CFR 104.20. The drafi guidance will
provide a transition time for businesses to reformulate products to comply with the regulations as
per the FDA guidelines. There will be a 60 day comment period for the draft guidance. Final
guidance will be published after consideration of the comments received.

The NOP also notes that companies or interest groups may petition to add substances to the
National List during this transition period. Specifically the pet food industry may want to
consider petitioning to add substances to the National List in order to meet the nutritional
requirernents for pets.
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APPENDIX 5
Regulatory Approvals of DHA Algal Oil and Other Market Data

Australia and New Zealand
fn 2002 and 2003, the Australia New Zealand Food Authority (ANZFA) approved the use of DHA Algal Oil
when used as novel food ingredient in infant formulas, food and beverage products for DHA enrichment.

Brazif

In 2009, the National Health Surveillance Agency (ANVISA} approved the use of DHA-S™ as a new food
ingredient in foods and dietary supplements.

Canado

In 2002, in response to a novel food application from Martek, Health Canada notified Martek
Biosciences Corporation that it had no objections to the use of DHA Algal Qil (C. cohnii) for use in infant
formulas.

In 2006, in response to a novel food application from Martek, Health Canada notified Martek
Biosciences Corparation that it had no objections to the use of DHA Algal Oil (Schizochytrium sp. and C.
cohnii) for use in foods.

in 2010 Health Canada notified Martek that DHA Algal Qil (Schizochytrium sp. and C. cohnii) is permitted
for use in foods designed for children under 2 years of age including cereals and baby foods up to 20 mg
per serving.

China
DHA Algal Oil {C. cohnii) is approved as a food additive and has been used as an ingredient in infant
formulas and formula milk powders since 2000.

In August 2007 the Ministry of Health in China authorized the use DHA-S™ as a novel food ingredient. In
2010 the Ministry of Health reaffirmed the approval of DHA-S™ as a novel food ingredient.

European Union

DHA (C. cohnii) is considered to have been consumed in the community “to a significant degree” prior to
May 15, 1997. As such, it is not considered a novel food or novel food ingredient and is permitted for
use in infant formulas, foods and beverages, and dietary supplements.

In 2003, the European Union authorized the placing on the market DHA Algal Oil (Schizochytrium sp.) as
a novel food ingredient under Regulation (EC) No. 258/97 of the European Parliament and of the
Coungcil.

In 2009 the European Union authorized additional uses of DHA Algal Oil {Schizochytrium sp.) as a novel
food ingredient.

France
In 1996 the Ministry of Health approved the use of Martek’s DHASCO® in infant formulas.

Israef
In 2008 the Ministry of Health in Israel approved DHA Algal Oil as a novel food ingredient.



Japan
DHA Algalt Oil is considered a food in lapan and is used in foods and dietary supplements.

Mexico

DHA Algal Oil is allowed for use in foods and beverages, and is classified according to the Eleventh Title
of the Regulation on Sanitary Control of Products and Services (Edible fats and oils, chapter [: Edible
Qils).

Netheriands

In 1995 the Ministry of Health independently evaluated and approved Martek’s DHASCO® as safe for use
in infant formula.

Sauth Korea
DHA Algal Qil is approved for use in foods and dietary supplements.

In addition to regulatory evaluations, Martek’s DHA Algal Oil has an extensive worldwide history of use
in both preterm and term infants. Martek’s DHA and ARA Single-Cell Ol {see separate petition for listing
ARA Single-Cell Oil on the National List) have been added to conventional infant formulas since 1994 and
organic certified infant formulas since 2006.

United States sales of products known to contain Martek’s DHA Algal Oil and ARA Single-Cell Oil account
for 96.5% of all sales in the baby formula category (IRI, 2009). The remaining 3.5% of sales are made up
of private label sales (2.9%), which are not tracked at the SKU level, and toddler milks, discontinued
products and specialty medical formulas (0.6%). According to the largest manufacturer of private label
infant formulas in the U.S., substantially all private label infant formulas in the U.S now contain Martek’s
DHA Algal Oil and ARA Single-Cell Oil.

Organic infant formulas containing Martek’s DHA Algal Oil and ARA Single-Cell Oil account for 0.2% of
IRI's total baby formula category. One other organic product, Baby’s Only Organic is intended for babies
one year of age and older and does not contain DHA and ARA, is included in the baby formula category
and accounts for 0.004% of total category sales (IRl, 2009). In fact, Baby’s Only recommends parents
supplement their baby’s diet with a DHA & ARA fatty acid supplement, derived from non-vegan,
allergenic egg phospholipid, to ensure babies receive the proper amount of these nutrients in their diet.

Infant formula products containing Martek's DHA and ARA are commercially available in over 75
countries, including major markets such as:

United States Canada Mexico
Brazil United Kingdom France
Germany ltaly Spain

Russia Poland Greece
Turkey Egypt Saudi Arabia
South Africa China Indonesia
Philippines South Korea Vietnam

Austratlia New Zealand




APPENDIX 6



4 SELL BY A, SELLBY

Hor NG:O.@.Q:RDIP? Tl

pate:_ogoane V¢ _DIME_

Deslgnar: Jobit
M 12348 CA

THGHERIENTS: Oganic Grade A Lowial Milk,
Organic Evaparated Cane Julee, Oraanie Cacog.
Qrganic Vanlila Flaver, DHA Algat Oll, Garrageanan,
Seft, Vitarin A Paimitate, itamin Da.

The greatiasting Hortzon Organie® milk
you trust is now an excellent source of
DHA Omega-3.' Recognized by doctors
and nuiritionists as an important pari of a
healthy diet, DHA has been shown to help
supporh heart health, and has ofso been
recognized for its role in supporting brain
and eye funchon and development.
Our wilk is fortified

with @ natural, DHA Omego-3
100% vegelarion  broin

and sustainakle “a

souica of DHA, >

and is availoble

in Whale,

Reducsd Fol 2%

and Chocolate,

Kid-Friendlyl

Kids' brains grow incredibly fost, In foct,
the brain nearly quadrupkes in size in the
first five years of life, DHA is a key
. component of the brain, yet most kids
don't get their recommended DHA from
commen dietary sources like fish* By
making Herizon Qrganic Milk Plus DHA
your family ehoice, you're bringing home
all the goodness of organic, plus an
extra nulritional boost for growing
minds and bodies,

Tcontains 32 ng of DHA

perserving, which is

20% of the 160 mg

Daily Valie of DHA.

ey * Kris-Etheriont P,
S etal, Am J Ciin Nt

FE'BHAT™ Jg & trattomirk of dan 2000; 7141 Suppll:
Mariai Bizscionsas Corpo 1795-1868.

Nutrition Facis
Barving Size 1 Cup (240 ml)
Servings Per Cantaingr 4

Amgurit Par Serving
Galories 170 Calories fiom Fat 30
% Raily Valua*

Total Fat3p B%
Baturnted Fat 2g 10%
Trena Fato

Eholesterol 15 ing 8%

Sodium 140 mg &%

Total Carbohydrate 27 g &%
Digtary Flber 0 g §%
Sugars 77 g

Protein 8g

R

Vitarin A 10% ¢ Vitemin G 6%

Celchum 3088 2 len2l

Viltamin D 26% * Pheapharue 25%

*Percatt Dully Virhows ces bered o2 2,000 clerls
it Yaur canly v ity ba higher oF loswar
donarling 0 e eoleria pead

TewlFel - Leselien €29 W

BatFal  leapden 209

[
Calries par g
FHE ¢ Catohyimio 4

Fat reduced
from8gtodg

(53]

Bramnbald; €2
30031

Comfiset Sippanis
By

Buniity Apres
Inwnatai

MADE 1N Usa
1:£88:494.3020

ot
HarizesOmanis eoi

D ot PLT
shariped sbova
PERISHABLE

KEER
REFRIGERATED

Baii ¥ apanad

by ol date

and wzed within
7 days.

O

GRAGE A

Ozm.. Oc,p.a,.ﬁﬁm.em ._. R | 7 2009 Horzon Organio




a!q..'#{ﬂt 60 our ..-pum Iy inkunnm r.tn"w o
Itk peaedits hr your entlee !unﬁ iecindlng 3 | My

__,ﬁnqq.-‘! DHA whichk i3 thews ¢ ke wedst wrain fhaclion.
Taten Free - Vegetarion - Free of n-ﬂG. Faus 2 Eueh -

E JLE A » AU}
T (I VA, 1 ' ST
EF Y

[ |

ERAS

_aw;.&_: uig )
J ] I TR A |




DIE LINE—

5376341

THIS LASER PROOF IS FOR COPY & COLOR BREAK ONLY. FOR ACTUAL PMS COLORS,

ST

COMPLETE OMEGA-3 SOLUTION
Starting with Spectrum freshly filtered
organic fiax oll- nature's richest sourge
of Omega-3 ALA-we blend In a unlque
vagetaran {algae-based) sourcs of
DHA, The result? A revalutianary
erganic Ormega-3 solution that

provicies a full spectrum of vital

Essential Fatty Acids (EFAs), of

particular appeal o thasa who wish

. o
PRPEED
N e
10 avoid fish based DHA supplaments.
THE BENEFITS OF DHA

: H.Mmum
An Omega-3 Essantial Fatty Acid, DHA is an

impartant, brain nutrient that with diet and exercise
has bean found to support a healthy hean*

Oina senving of this uniquely vegetanan DHA
farmula provides 130mg of this vital nutrent.

b

Tripg

é

 COMPLETE «.th‘nbwg
OMEGA-3

[REMOVE IMPURITIF:

T
Supplement Facts
Serving _Nw._:_m_u?ﬁ

Servings Por Contalrier

A
Amound/Serving “hDally Velug

Calorlss from Fal 120

Tolal Faf 14y 22%"
Sgurated Fat 1.5g B%*
Trang Fat B t
Polyunsaturated Fat 10g 1
Monounsaturated Fal 2.,

Onege-3Fayhoids78g 1
ALA (ephe-fnoknic &) 759 9%
DHA {docosaheseenalracid) 130mg
EPA (gleossp fe acldy 4mg

Omega-5 (finoleft actd LA) 2g T

Omega-9 (ofeic acid OA} 2.5

* Pontynl Dty Vi (D} iow bl orva 24000 caforie el
+?z§ﬂ=ai&£ﬁmn

AAEDIENTS: Cold-pressad unrefined oigenic
Tloxseed o, hexang free DHA 3iged oll (conlains soy
Jecithin], non-genesicaly engineered naturet vitarmin E
‘mixed (ooacharmis and Orpanic rosemary arad (t

protect freshnass).
&

Bottlad with an Inarl gas tor eshnass,
PETE

Bottied in a facility that uses ish oll,
Distributed by:

Spacirum Osganl Producls, LG

A Subsidlary of The Halr: Celesttal Sroup, Inc.
Melifia, NY 11747 USA' » B0.3437033
Wi, SPeclumOgRNiTS.com

Product of tha USA

NO UV VARNISH AREA

CONSULT PANTONE COLOR GUIDRE,

CLIENT: HAIN CELESTIAL GROUP
JOB#: 1130854
SIZE: 4.0 X 5.75
DATE: 04-22-08

INK COLORS:

& 4 COLOR PROCESS 1. TPATTERNED UY
BEIGE MATCH STANDARD

W eoLD 872

B RED MATCH 1795

| UNDERSTAND THAT ANY NET WT.
DECLARATION, NUTRITION FACTS PANEL, AND/OR
UPC CREATED AT MY REQUEST MAY NOT MEET
FDA, USDA, AND/OR UCC SPECIFICATIONS, FOR
WHICH { ASSUME FULL RESPONSIBILITY.

] APPROVED AS IS.
[]APPROVED WITH REVISIONS LISTED.
[C]NOT APPROVED. REVISE & REPROOF.

- ®
%Nhk LABEL SYSTEMS

THE CLSTOMER COMMIMED COMPANY

2315 Station Dr. @ Stockton, GA 95215
209.467.2470 « fax 209.467.2469 » 800,533.2076
www.mpilabels.com e pre-press: calprep@mpilabels.com

ROLL WIND
miion-

DATE

Eﬂmﬁ_ 7 SIBNATURE




Page 1 of 1

with Iron
Penduced Without the Use of
 Poreasially Harmful Pesticides

http:/fwww . earthsbest.com/sites/default/files/products/wo00/02392310040.1pe G/30/2010



Organic Baby Formulas - Organic Milk Baby Formula - Organic Soy Baby Formula

Hote WyGoOrgoic? Ourformdos BigOrire  fhcuflis |

Vermont Organics Formdlas

Milk Organic Formula Soy Organic Formula

o ! Milk-Based Nutrition Soy-Based Nutrition

Certified Organic Infant Formula Certified Organic Infant Formula

Lipids DHA and ARA Lipids DHA and ARA

No Potentially Harmful Pesticides No Potentially Harmful Pesticides

No Added Growth Hoermaones Lactose-Eree

No Antibiotics Milk-Free

Gluten-Free Gluten-Free

Experls agrae {hat mothar's miik is best for babies.
@ 2008 Vermant Organics. All rights reservad.
wyew, VermosdOiganicsFormula.com

Saby@rgaﬂiﬁ.cdm‘“

Wttp:/fwww. vermontorganicsformuta. com/OurFormula. aspx



APPENDIX 7



MATERIAL SAFETY DATA SHEET

D C} Date Issued: 07/21/2008
AAADTLCLY — MSDS No: 0-20001
MA RTE K g Date Revised: 07/01/2010
tife enriched. Revision No: 3
Martek DHA™.S

PRODUCT NAME: Martek DHA™-S
PRODUCT CODE: 40200-XX, 40209-XX, and 40212-XX series

MANUFACTURER 24 HR. EMERGENCY TELEPHONE NUMBERS
Martek Biosciences Corporation CHEMTREC: US Transport (800) 424-9300,
6480 Dobbin Road International Transport (703) 527-3887

Columbia MD 21045
Telephone: (843) 382-6221
Fax: (843) 382-6056

COMMENTS: Use also for the following product codes: 40203-XX series, 40208-XX series, 40209-XX
series, and 40213-XX series

POTENTIAL HEALTH EFFECTS
EYES: Mildly irritating to the eyes.
SKIN: May cause slight irritation.
INGESTION: Not considered hazardous; large amounts may irritate digestive tract.

INHALATION: Hazard is negligible unless heated to produce vapor or mist, which may cause irritation
o mucous membranes and other symptoms.

PHYSICAL HAZARDS: Combustible with heat.

Chemical Name . 0 0 i W.t@_% T chs
DHA Algal QOil 70-99 N/A
High Otleic Sunflower Qil <1-30 N/A
Proprietary Emulsifiers, Antioxidants, and Flavorings <8 N/A

EYES: Hold eyelids apart and flush eyes with plenty of water for at least 15 minutes.

SKIN: Wash with soap and water.

INGESTION: If ingested in large quantities and discomfort occurs, contact a physician.
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Martek DHA™-S

INHALATION: Remove to fresh air. Contact a physician if symptomns persist.

FLASHPOINT AND METHOD: > 232°C (450°F) Pensky-Martens CC

EXTINGUISHING MEDIA: Dry chemical or CO2

FIRE FIGHTING EQUIPMENT: Firefighters should wear full fire-fighting turn out gear. Firefighters and
others exposed to decomposition products should wear self-contained breathing apparatus.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon dioxide, carbon monoxide

SMALL SPILL: Absorb smali spills or remaining material from large spills with an inert material. Flush
residual spill area with soap and water.

LARGE SPILL: Contain large spills with dike of absorbent or impervious materials such as earth or clay.

HANDLING PRECAUTIONS: Spills of this material are very slippery. Porous material wetted with this
product may undergo spontaneous combustion. Monitor closely until material can be disposed of
properly.

SPECIAL PROTECTIVE EQUIPMENT: Use personal protective equipment recommended in Section 8.

HANDLING: Handle in accordance with good industrial hygiene and safety practices.

STORAGE: Due to sensitivity to heat, frozen storage is recommended.

ENGINEERING CONTROLS: If needed, ventilate area of use.

PERSONAL PROTECTIVE EQUIPMENT
EYES AND FACE: Wear safety glasses with side shields or chemical goggles.
SKIN: Wear gloves, protective shoes, long-sleeved shirt, long pants, and a head covering.

COMMENTS: No occupational exposure limits are known.

PHYSICAL STATE: Liquid
ODOR: Marine
APPEARANCE: Light yellow to orange oil

pH: Not Applicable
FLASHPOINT AND METHOD: > 232°C (450°F) Pensky-Martens CC
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Martek DHA™-S

SOLUBILITY IN WATER: Insoluble
SPECIFIC GRAVITY: 0.92

COMMENTS: Partly miscible with acetone, chloroform, hexane, and methanol.

STABILITY: Stable under normal conditions.

CONDITIONS TO AVOID: Protect from heat.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon dioxide and carbon monoxide
INCOMPATIBLE MATERIALS: Oxidizing agents

COMMENTS: Not yet Determined

GENERAL COMMENTS: This material is readily biodegradable.

DISPOSAL METHOD: Dispose of in accordance with local, state, and federal regulations.

DOT (DEPARTMENT OF TRANSPORTATION)

OTHER SHIPPING INFORMATION: This product is not hazardous under the applicable DOT
regulations.

UNITED STATES

TSCA (TOXIC SUBSTANCE CONTROL ACT)
TSCA REGULATORY: Not Applicable
FIFRA (FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT): Not Applicable

REVISION SUMMARY: Revision #: 3 This MSDS replaces the November 11, 2009 MSDS. Any changes
in information are as follows: In Section 16 Comments

MANUFACTURER SUPPLEMENTAL NOTES: To request additional MSDS's, please email
msds@martek.com.

ADDITIONAL MSDS INFORMATION: Legend: N/A = Not applicable
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Martek DHA™.S

GENERAL STATEMENTS: To the best of our current knowledge, information contained herein is
accurate and complete. However, nothing contained herein shall be construed to imply any warranty or
guarantee.

COMMENTS: Do not use ingredient information and/or ingredient percentages in this MSDS as a
product specification. For product specification information refer to a Product Specification Sheet
and/or a Certificate of Analysis. These can be obtained from your Martek contact.
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MATERIAL SAFETY DATA SHEET

ii:n] m Date 1ssued: 03/19/2008
A IDTEL, — MSDS No: 0-20004
MA RTE K Q Date Revised: 04/02/2010
i%%ﬁ ﬁﬁﬁﬂihéigﬂ Revision No: 4
DHASCO®

PRODUCT NAME: DHASCO®

PRODUCT DESCRIPTION: Algal Vegetable Qil containing Docosahexaenoic Acid
PRODUCT CODE: 40100-00, 40100-01, 40100-02, 40102-00, 40104-00

MANUFACTURER 24 HR. EMERGENCY TELEPHONE NUMBERS
Martek Biosciences Corporation CHEMTREC: US Transport (800) 424-9300,
6480 Dobbin Road International Transport (703) 527-3887

Columbia MD 21045
Telephone: (843) 382-6221
Fax: (843) 382-6056

POTENTIAL HEALTH EFFECTS
EYES: Mildly irritating to the eyes.
SKIN: May cause slight irritation.

INGESTION: Not considered hazardous; large amounts may irritate digestive tract.

INHALATION: Hazard is negligible unless heated to produce vapor or mist, which may cause irritation
to mucous membranes and other symptoms.

PHYSICAL HAZARDS: Combustible with heat.

Chemical Namie =~ 0 0 oot S oo W% | CAS
DHA Algal Oil 65 - 99 N/A
High Oleic Sunflower Qil <1-35 N/A
Proprietary Emulsifiers, Antioxidants, and Flavorings < 0.1 N/A

EYES: Hold eyelids apart and flush eyes with plenty of water for at least 15 minutes.

SKIN: Wash with soap and water.
INGESTION: If ingested in large quantities and discomfort occurs, contact a physician.

INHAELATION: Remove to fresh air. Contact a physician if symptoms persist.

Page 1 of 4



DHASCO®

FLASHPOINT AND METHOD: > 232°C (450 °F) Pensky-Martens CC

EXTINGUISHING MEDIA: Dry chemical or CO2

FIRE FIGHTING EQUIPMENT: Firefighters should wear full fire-fighting turn out gear. Firefighters and
others exposed 1o decomposition products should wear self-contained breathing apparatus.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon dioxide, carbon monoxide

SMALL SPILL: Absorb small spills or remaining material from large spills with an inert material. Flush
residual spill area with soap and water.

LARGE SPILL: Contain large spills with dike of absorbent or impervious materials such as earth or clay.

HANDLING PRECAUTIONS: Spills of this material are very slippery. Porous material wetted with this
product may undergo spontaneous combustion. Monitor closely until material can be disposed of

properly.
SPECIAL PROTECTIVE EQUIPMENT: Use personal protective equipment recommended in Section 8.

HANDLING: Handle in accordance with good industrial hygiene and safety practices.

STORAGE: Due to sensitivity to heat, frozen storage is recommended.

ENGINEERING CONTROLS: If needed, ventilate area of use.

PERSONAL PROTECTIVE EQUIPMENT
EYES AND FACE: Wear safety glasses with side shields or chemical goggles.
SKIN: Wear gloves, protective shoes, long-sleeved shirt, long pants, and a head covering.

COMMENTS: No occupational exposure limits are known.

PHYSICAL STATE: Liquid
ODOR: Marine
APPEARANCE: Free flowing, light yellow to dark orange liquid oil

pH: Not Applicable
FLASHPOINT AND METHOD: > 232°C (450°F) Pensky-Martens CC
SOLUBILITY IN WATER: insciuble
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DHASCO®

SPECIFIC GRAVITY: 0.900

COMMENTS: Partly miscible with acetone, chloroform, hexane, and methanol.

STABILITY: Stable under normal conditions.

CONDITIONS TO AVOID: Protect from heat.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon dioxide and carbon monoxide
INCOMPATIBLE MATERIALS: Oxidizing agents

COMMENTS: Not yet Determined

GENERAL COMMENTS: This material is readily biodegradable.

DISPOSAL METHOD: Dispose of in accordance with local, state, and federal regulations.

DOT (DEPARTMENT OF TRANSPORTATION)

OTHER SHIPPING INFORMATION: This product is not hazardous under the applicable DOT
regulations.

UNITED STATES

TSCA (TOXIC SUBSTANCE CONTROL ACT)
TSCA REGULATORY: Not Applicable
FIFRA (FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT): Not Applicable

REVISION SUMMARY: Revision #: 4 This MSDS replaces the January 27, 2010 MSDS. Any changes in
information are as follows: In Section 8 Appearance

MANUFACTURER SUPPLEMENTAL NOTES: To request additional MSDS's, please email
msds@martek.com.

ADDITIONAL MSDS INFORMATION: Legend: N/A = Not applicable
GENERAL STATEMENTS: To the best of our current knowledge, information contained herein is
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DHASCO®

accurate and complete. However, nothing contained herein shall be construed io imply any warranty or
guarantee.

COMMENTS: Do not use ingredient information and/or ingredient percentages in this MSDS as a
product specification. For product specification information refer to a Product Specification Sheet
and/or a Certificate of Analysis. These can be obtained from your Martek contact.
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APPENDIX 8
The Role of DHA Algal Oil in Human Health and Recommendations of Expert Organizations

Overview

DHA is an omega-3 long-chain polyunsaturated fatty acid {n-3 LCPUFA} naturally found in abundance in
marine-based organisms, predominately high fat fish and the marine microalgae they consume. DHA is
a structural and functional fatty acid found in numerous tissues throughout the human body. DHA Is
abundant in neural tissue and readily incorporated into the brain and eyes during the period known as
the brain growth spurt, which begins in late gestation and continues up to 4 years of age (Dobbing and
Sands, 1973; Martinez, 1992).

The DHA content of human milk is directly influenced by the fatty acid content of the mother’s diet. In
the absence of DHA supplementation, the DHA level in human milk Is often low, particularly in countries
where fish consumption is low or variable. The lowest reported DHA levels (< 0.2% of total fatty acids)
in human milk are consistently reported among women in the United States (Yuhas et af., 2006) and
Canada {/nnis et al., 1997; Ratnayake and Chen, 1996). The highest reported levels (>0.8% total fatty
acids) are among populations with a tradition of consuming higher levels of marine foods, such as Japan
(Yuhas et al., 2006; Wang et al., 2000).

DHA represents 97% of all the n-3 polyunsaturated fatty acids (PUFA) in the brain and 93% of all the n-3
LCPUEA in the retina of the eye (Lauritzen et al., 2001). DHA is recognized as an essential fatty acid
necessary to ensure proper function of the bhody, particularly the brain and eyes (AFFSA 2010).

DHA'’s shorter chain counterpart typically found in fish oil, eicosapentaenoic acid (EPA), is considered
non-essential based on insufficient evidence to demonstrate its necessity in the diet (AFFSA 2010). As
such, DHA is important for brain and eye development in infants. Randomized controlled clinical trials
of the effects of DHA supplementation on visual and cognitive maturation in preterm and term infants
were the basis for the addition of DHA and ARA to infant formula. Those clinical trials supplementing
higher levels of DHA for longer durations of time have consistently demonstrated visual and cognitive
benefits (Birch et al., 2010a). DHA has been shown to support brain and eye health in children by
speeding maturation of early visual acuity and other measures of neural development when provided
during gestation (Cohen et ai., 2005) or infancy via breast mitk (Jensen et al., 2005}, DHA-enriched infant
formula (Morale et al., 2005), and complementary foods (Hoffman et al., 2004).

DHA and ARA are also incorporated into the cell membranes of immune cells where they serve as
precursors of eicosanoids and docosanoids, which modulate immune cell function and inflammatory
response. Infants supplemented with DHA and ARA formula during infancy experienced delayed and
reduced incidence of common respiratory ilinesses and allergic diseases, wheezing and asthma up to
three years of age compared to infants fed non-supplemented formula during the first year of life {Birch
et al., 2010b).

Dietary Requirements for DHA

DHA is recognized as an essential fatty acid necessary to ensure proper function of the body, particularly
the brain and eyes (AFFSA, 2010). DHA can be synthesized, in very limited amounts, from its metabolic
precursor alpha-linolenic acid (ALA). sotropic tracer studies support the minimal conversion of ALA to
DHA in humans, however only preformed DHA effectively increases blood and tissue DHA levels (Brenna
et al., 2009). Sources of preformed DHA include algae and fatty fish.



Studies of increased dietary ALA, as an alternative to preformed DHA, in the diets of nursing women,
and infants fed formula, have met with limited, if any, success. For example, Francois and co-workers
(2003} fed nursing women 10 times the normal amount of ALA in the diet as flaxseed oil for 4 weeks.
While significant increases in breast milk ALA and EPA were observed, there was no effect of dietary ALA
on breast milk DHA. In contrast, studies of preformed DHA supplemeantation during nursing have
reported corresponding significant increases in breast milk DHA (Makrides et al., 1996; Jensen et al,,
2000} and direct impacts on infant DHA status {Gibson et al., 1997).

Most recently, Hoffman et al. (2006) examined the role of varying levels of precursor ALA, in
combination with preformed DHA+ARA, from infant formula on infant LCPUFA status. Healthy term
infants (n=78) were fed one of two infant formulas containing either 2.1% ALA along with 0.15%
DHA+0.40 ARA {high-ALA/low-DHA} or 1.6% ALA along with 0.32% DHA+0.64 ARA {low-ALA/high-DHA)
for the first 4 months of life. Despite higher ALA intake, infants fed the high-ALA/low-DHA formula
exhibited significantly lower percentages of DHA in all four blood lipid  fractions studied at the end of
the supplementation period. While tissue levels were suggestive of some conversion of ALA to DHA
among the high-ALA/low-DHA infants, this conversion was not adequate to yield blood DHA percentages
comparable with those of infants fed the higher DHA formula. The authors suggested that inadequate
conversion of ALA to DHA not only fails to support tissue DHA status but enhances tissue deposition of
conversion intermediaries and this, together with limited preformed DHA, may account for failure to
find visual and cognitive benefits in some studies of infants fed formula with lower levels of DHA and
ARA (Auestad et al., 1997; Scott et al., 1998; Auestad et al,, 2001).

infants

DHA, including DHA derived from algal oil, plays an important role in infant neural growth and
development and is an essential fatty acid necessary for the development and function of the brain and
eyes (EFSA 2009). Human milk represents the optimal form of infant nutrition and Martek agrees
breastfeeding is the best method of feeding infants. However, those parents who need or choose
formula should be able to choose the most nutritionally optimal formula available, including organic
versions of infant formulas.

Mecre consistent visual and neurocognitive benefits in infants are associated with higher and longer
duration of DHA supplementation. Global recommendations also address the need for associated ARA
supplementation to avoid a deficit. A review of the most current literature prompted AFSSA (2010} to
establish an ANC, the equivalent of the U.S.’s recommended dietary allowance, of 0.32% DHA and 0.5%
ARA for term infants 0 -6 months of age. These findings are consistent with the WHO/FAQ 2010 interim
report recommending infant formula contain 0.2 — 0.36% DHA and 0.4 — 0.6% ARA, while a higher level
of supplementation, 0.32 — 0.64% DHA and 0.64% ARA has been shown to promote visual acuity in term
infants {Birch et gl., 2010). Table 2 summarizes current global recommendations for DHA, and ARA,
levels in infant formula.

These data also suggest a minimum effective duration of supplementation between 4-6 months
dependent upon gestational age at birth, although continued supplementation at least throughout the
first year of life may be optimal. Failure to provide both DHA and ARA supplementation during the first
& months of life, or until ARA from complimentary feeding is well-established, may contribute to neural
developmental detriment (ESPGHAN, 2008).



Table 1. Summary of Expert Recommendations for DHA and ARA Levels in Infant Formulas

Organization *..| LCPUFA ( % of tota] fatty acids} = " 37 2 0
TermFormula™ " |-Preterm Far
DHA/ARA - |'DHAJARA":
British Nutrition Foundation 1992 0.4%/0.4% 20mg/kg DHA
FAQ/WHO-expert panel 1994 0.35%/0.7% 40mg/kg DHA; 60mg/kg ARA

FAQ/WHO-expert panel 2010

0.2-0.36%/0.4-0.6%

Child Health Foundation,
Koletzko 2001

0.2%/20.35%

20.35% DHA; 20.4% ARA

American Dietetic Association and
Dietitians of Canada

20.2%/20.2%

World Association Of Perinatal
Medicine/Early Nutrition
Academy/Child Health Foundation,
Koletzko 2008

0.2-0.5%/20.2%

Expert panel ISSFAL 2008

0.35%/0.5%

Codex (2007)
Codex Stan 72 198

< 0.5%/ARA required to meet
or exceed added DHA

Health Council of the Netherlands
2001

20 mg/kg DHA

Commission of the European
Communities 2006

20.2/ n-6 2% of total fat
maximum 0.1% as ARA

ESPGHAN, Agostini 2009

DHA: 12-30mg/kg/day or

11- 27mg/100kcals

ARA: 18-42mg/kg/day or
16-39mg/100kcal.

The ratio of AA to DHA should
be in the range of 1-2:1
{Wt/wt)

EPA supply should not exceed
30% of DHA supply.

Agence Frangais de Sécurité Sanitaire
des Aliments (AFSSA} 2010

0.32% DHA/0.5% ARA




Pregnancy & Nursing

Given the critical importance of DHA in the materna! diet and in early life, the European Food Safety
Authority has finalized dietary reference values for DHA during pregnancy and nursing of up to 450
mg/day (EFSA, 2010). Additionally, national authorities (Belgium Superior Health Council, 2004; AFSSA,
France, 2003; Australia New Zealand National Health and Medical Research Councif, 2005} and expert
groups in Europe (Koletzko et al., 2005; Koletzko et al., 2007} have endorsed the supplementation of this
vital nutrient during pregnancy and throughout early life. Specifically, current recommendaticns on
behalf of the European Commission indicate that pregnant and factating women “should aim to achieve
a dietary intake of n-3 LCPUFA that supplies a DHA intake of at least 200 mg/d” (Koletzko et al., 2007).
This recommendation is made in recognition of the fact that “the n-3 LCPUFA, DHA, must be deposited
in adequate amounts in the brain during fetal and early postnatal life” (Koletzko et al., 2007).

Children

DHA enrichment of foods fed to young children presents an excellent opportunity to assure that the
developing child receives sufficient DHA during the important period, from 6 months to 4 years old,
when the brain growth spurt is occurring and neural development is at its peak. In fact, the European
Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) has stressed the
importance of DHA during the complementary feeding period noting that “the Committee considers it
advisable” to include good sources of DHA in the complementary feeding diet (ESPGHAN Committee on
Nutrition, 2008). The Committee further noted that delaying the introduction of n-3 fatty acid rich
foods such as fish until the age of 3 to reduce the risk of allergy “could potentially have consequences
for cognitive outcome”.

As DHA is recognized as an essential fatty acid necessary to ensure proper function of the body,
particularly the brain and eyes {AFFSA, 2010}, EFSA has recently endorsed health claims refated to DHA
and the visual development of infants and the EU has adopted a minimum intake level of 100 mg
DHA/day for infants and children ages 7-24 months (EFSA, 2009; EFSA, 2010). Similarly, the Superior
Health Council {SHC) of Belgium has recently recommended 45-175 mg DHA/day and 45-110 mg
ARA/day for children 12-36 months of age. Recognizing the importance of DHA throughout life, EFSA
supports even higher intake leveis beyond 2 years of age recommending 250 mg n-3 LCPUFA/d for
children between 2-18 years (EFSA, 2010). The period between the ages 2 and 18 years represents a
period of rapid DHA accumulation by the brain frontal cortex (Carver et al., 2001}.

DHA supplementation after the early post-natal period is also effective for improving cognitive function.
For example, children supplemented with DHA for the first time beginning at 4 years of age have been
reported to exhibit increased memory and vocabulary skills consistent with increased school readiness
(Ryan and Nelson, 2008). Healthy young boys supplemented with DHA far the first time between the
ages of 8 and 10 years have exhibited significantly enhanced functional activity in the frontal cortex
during tests of sustained attention indicating DHA is a “robust modulator of functional cortical activity”
in the brain of older children (McNamara et al., 2010).

Obtaining adequate DHA for children beyond 2 years of age is also a challenge with parental fears of
allergic reaction to fish-derived DHA, concerns with exposure to environmental contaminants, cultural
practice, child and parental food likes and dislikes, and geographic availability of fish all limiting the
availahbility of DHA-rich foods to this age group. DHA enrichment of foods, or the recommended use of
DHA dietary supplements, represents a viable means to increase the availability of DHA throughout
childhood. Table 2 summarizes current global DHA intake recommendations for women, infants and



young children.

Table 2. WOrId-WIde LCPUFA intake Recommendatlons and Gmdelmes
‘ “Women and Children -

Organization

Amount of DHA or DHA+EPA

Reference

Agence Francais
de Sécurité
Sanitaire des

250 mg DHA/d for pregnant
womean

250 mg DHA/day for breastfeeding
women

AFSSA Opinion Regarding the Update of the Recommended
Dietary Intake for Fatty Acids. AFSSA-Hearing n2006-SA-
0359.2010.

250 mg DHA/day for children 10-
18 years

Aliments

Agence Frangais | 70 mg DHA/d for children 1-3 AFSSA Opinion Regarding the Update of the Recommended
de Sécurité years ) Dietary Intake for Fatty Acids. AFSSA-Hearing n2006-SA-
Sanitaire des 125rmg DHA/d for children 3-9 0359, 2010.

Aliments years

Belgian Superior
Health Council

40-175 mg DHA/d for children
ages 12-36 months

45-110 mg ARA/d for children ages
12-36 months

Superior Health Council. Recommendations Nutritionnelles
Pour La Belgique. CSS No. 8309. Revision 2009.

European Food

250 mg DHA+EPA/d for ali women

Opinion of the Scientific Panel on Dietetic Products, Nutrition

24 months
250 mg DHA+EPA/d for children 2-
18 years

Safety Authority | Plus an additional and Allergies on a request from the Commission related to
(EFSA) 10C-200 mg DHA/d for pregnant dietary referance values for fats, including saturated fatty
and nursing women acids, polyunsaturated fatty acids, monounsaturated fatty
‘ acids, trans fatty acids, and cholestercl. 2010.
EFSA 100 mg DHA/ for children ages 7- | Opinion of the Scientific Panel on Dietetic Products, Nutrition

and Allergies on a request from the Commission related to
dietary reference values for fats, including saturated fatty
acids, polyunsaturated fatty acids, monounsaturated fatty
acids, trans fatty acids, and cholesterol. 2010,

International
Society for the
Study of Fats and
Lipids

At least 200 mg DHA/d during
pregnancy and nursing

ISSFAL Policy Statement 4: Recommendations for intake of
polyunsaturated fatty acids by pregnant and lactating women.
2009.

March of Dimes

At least 200 mg DHA/d during
pregnancy and nursing

http://www.marchofdimes.com/pnhec/159 55030.asp,
2009.

FAO/WHO
Expert
Consultation

At least 200 mg DHA/d toward
total 300 mg n-3 EPA+DHA for
pregnant and nursing women

From the Jaint FAO/WHO Expert Consultation on Fats and
Fatty Acids in Human Nutrition, November 10-14, 2008, WHO
HQ, Geneva. Interim Summary of Conclusions and
Recommendations on Total Fat and Fatty Acids, 2010.

FAOQ/WHO
Expert
Consultation

80-150 mg BHA/d far children 6-24
months

Fram the Joint FAC/WHO Expert Consultation on Fats and
Fatty Acids in Human Nutrition, November 10-14, 2008. WHG
HQ, Geneva. Interim Summary of Conclusions and
Recommendations on Total Fat and Fatty Acids, 2010.

Perinatal Lipid
intake Working

At least 200 mg DHA/ during
pregnancy and nursing

Koletzko B, Cetin 1, and Brenna Tl. Perinatal Lipid Intake
Working Group Consensus Statement: Dietary fat intakes for

Research Coundil

Group pregnant and lactating women. Brit } Nutr 98:873-7, 2007,
Australia New Pregnancy 110- 115 mg/day Nutrient reference values for Australia and New
Zealand DHA+EPA+DPAN-3 Zealand including recommended dietary intakes. 2005.
National Health Lactation 140-145 mg/day www.nhmre.gov.au/publications/synopses/ files/n35.p
and Medical DHA+EPA+DPAN-3 df




Adults

DHA has an important role in neural function beginning early in life, and recent evidence suggests a
continued need throughout the lifespan. Decreases in plasma DHA are associated with cognitive decline
in healthy elderly adults and in patients with Alzheimer’s disease (AD). Higher DHA intake is inversely
correlated with relative risk of AD (Yurko-Mauro et al., 2010). DHA supplementation {900 mg DHA/day)
of adults > 55 years of age with mild memory complaints resulted in increased blood levels of DHA and
significant improvement in tests of memory and learning. Only higher DHA was related to better
performance on tests of non-verbal reasoning, mental flexibility, working memeory and vocabuiary in
non-patient adults 35 — 54 years of age (Muldoon et al., 2010).

DHA is also supportive of cardiovascular health throughout life, reducing cardiovascular mortality
through reductions in sudden death and risk factors for heart disease such as hypertension, elevated
heart rate, and triglycerides, for both the general population and those currently suffering from heart
disease.

Labeling reference values for DHA, along with EPA, were recently adopted by the EU at a level of 250
mg/day for the general population (Commission Regulation {(EU) No 116/2010} reflecting EFSA’s most
recent opinion on omega-3 fatty acids and cardiovascular health, “most recent evidence derived from
meta-analysis of randomized trials and large prospective studies shows that, when only healthy subfects
are considered, the intake of EPA plus DHA is negatively related to cardiovascular disease risk in a dose-
dependent way...”. Similar draft conclusions have been reached by the current U.S. Dietary Guidelines
Advisery Committee (DGAC). In recent meetings the following has been proposed as dietary guidance
for Americans “Consumption of 2 seafood meals/week {3-5 oz/serving)} for an average of 250 mg/d of
EPA and DHA is recommended for individuals without CvD.” Similar advice was indicated for those with
cardiovascular disease (CVD).

Additionally, the recent report of the DGAC recommends “consuming two servings of seafood per week
{4 oz. cooked, edible seafood per serving) that provide an average of 250 mg/day of n-3 fatty acids from
marine sources (i.e., docosahexaenoic acid [DHA] and eicosapentaenoic acid [EPA]).” The report also
states: “Ensuring maternal dietary intake of long chain n-3 fatty acids, in particular DHA, during
pregnancy and lactation through two or more servings of seafood per week also has benefits for the
infant, especially when women emphasize types of seafood high in n-3 fatty acids and with low methyl
mercury content.”

A recent systematic review provides evidence that low-dose DHA enriched foods favorably modify
plasma lipids in a manner similar to that achieved with high dose fish oil supplementation (Muso-Velosa
et.al, 2010}, Recent expert opinion also recognizes evidence that only marine-based omega-3 fatty acids
(i.e., DHA and EPA) provide protection against cardiovascular disease development or mortality, The
shorter chain omega-3 fatty acid, ALA, derived from oilseeds and nuts are much less biopotent than
those derived fram marine sources and offer little in the way of cardiovascular protection (ISSFAL,
FAO/WHO). World-wide recommendations for DHA and/or EPA for the promotion of cardiovascular and
general health are provided in Table 4.

Unfortunately, due to limited availability and consumption of fish in some geographic areas, traditional
and cultural dislikes of marine foods, concerns with exposure to environmental contaminants from fish,
aliergy concerns and vegan diet preference, DHA intake is often lower than recommended. Therefore, in
an effort to sustainably broaden the availability and intake of DHA, alternative food ingredients are
needed.



TaBIe 3. Adult .Cardiovasgiﬂarrand Geﬁéfé!ﬁé&]th =

Agence Francgais
de Sécurité
Sanitaire des
Aliments

500 mg DHA+EPA; 250 mg of each
respectively for adult men and
women

AFSSA Opinion Regarding the Update of the Recommended
Dietary Intake for Fatty Acids. AFSSA-Hearing n2006-SA-0359.
2010

Eurcpean Food
Safety Authority

250 mg DHA+EPA/d

Draft Opinion of the Scientific Panel on Dietetic Products,
Nutrition and Allergies on a reguest from the Commission
related to dietary reference values for fats, including
saturated fatty acids, polyunsaturated fatty acids,
monounsaturated fatty acids, trans fatty acids, and
cholesterol. 20089.
http://www.efsa.europa.eu/en/calls/documents/nda op drv
fat draft en released%20for%20consultation,0.pdf

Heart Foundation
of Australia

500 mg DHA+EPA/day for primary
prevention of cardiovascuiar
disease; 1000 mg/day for
secondary prevention

Position Statement: Fish, fish oils, n-3 polyunsaturated fatty
acids and cardiovascular health, 2008.
www.heartfoundation.org.au

American Dietetic
Association/

Fish twice/wi, both oily or 500 mg
DHA+EPA/d

Kris-Etherton PM, innis S; American Dietetic Association;
Dietitians of Canada. Position of the American Dietetic

Dietitians of Association and Dietitians of Canada: dietary fatty acids. | Am
Canada Diet Assoc, 2007;107:1599-611.

UK Scientific Fish twice/wk, one of which should | Scientific Advisory Committee on Nutrition. Advice on fish
Advisory be oily, minimum intake 450 mg consumption. ISBN 0 11 243083, The Stationary Cffice.
Committee on DHA+EPA+DPA n-3/day London. 2004.

Nutrition http://www.sacn.gov.uk/pdfs/fics_sacn advice fish.pdf

Superior Health
Council of Belgium

An almost daily serving of fatty fish
of varied species or alternatively,
capsules of fatty fish oil {EPA+DHA)
to the amount of 1 g per day

Hoge Gezondheidsraad Superior Health Council, Advisory
Report, Recommendations and claims made on omega-3 fatty
Acids {SHC 7945). 2004.
https://portal.health.fzov.be/pls/portal/docs/PAGE/INTERNE
T_PG/HOMEPAGE MENU/ABOUTUS1 MENU/INSTITUTIONSA
PPARENTEES1 MENU/HOGEGEZONDHEIDSRAADL MENU/AD
VIEZENENAANBEVELINGEN1 MENU/ADVIEZENENAANBEVELI
NGEN1 DOCS/OMEGA-3%20ENGLISH.PDE

International
Society for the
Study of Fats and
Lipids

500 mg DHA+EPA

International Society for the Study of Fats and Lipids (1SSFAL).
ISSFAL Policy Statement 3: Recommendations for intake of
polyunsaturated fatty acids in healthy adults. 2004. Available
from: http://www.issfal.org uk/lipid-matters/issfai-policy-
statements/issfal-policy-statement-3-2.html

American Heart
Association

2 servings per week of fish for
primary prevention; 1 g DHA+EPA
per day for secondary prevention;
2-4 g per day for serum
triglyceride reduction

American Heart Association Scientific Statement. Kris-
Etherton PM, Harris, WS, Appel 1 and for the Nutrition
Committee. Fish consumption, fish oll, emega-3 fatty acids,
and cardiovascular disease. 2002. 106:2747-2757.
http://circ.ahajournals.org/cgi/content/full/106/21/2747

U.S. Institute of
Medicine '

Up to 160 mg DHA+EPA/d

Dietary reference intakes for energy, carbohydrate, fiber, fat,
fatty acids, cholesterol, protein, and amine acids
(Macronutrients). The National Academy of Sciences Press,
Washington DC, Chapter 8, 2005,
http://www.nap.edu/openbook.php?ishn=0309085373.




FAO/WHO recently provided background on global trends in fish production, intake and composition
which contributed to the recently released interim conclusions of an FAQ/WHO expert consuitation on
total fat and fatty acid requirements {FAO/WHO 2009). The FAO/WHO report notes that changes in
aquaculture practice to meet increased demand for fish are diminishing the EPA+DHA content of farm-
raised fish. Specifically, “87% of all fish oil was used by the aquaculture industry to produce feed” in
2006. This is probtematic as, “a sustainable utilization of fishery resources will not aliow a permanent
increase in the production of fish oils based on available fishery resources.” As such the aquaculture
industry is working continuously “to reduce the reliance on fish e¢ils and is increasing the use of
vegetable oils in aquaculture feeds” (Wolmarans, 2008). Fish are what they eat, however, and the
composition of fish is a reflection of what they are fed. In studies of fish fed vegetable oil alternatives
“fish given feeds low in fish oil had a low level of EPA and DHA in their fillets”? thus diminishing the
usefuiness of certain farm-raised fish for achieving DHA intake recommendations.

In addition, foods enriched with alternatives to fish oil, such as marine microalgae, were recognized as a
way to provide meaningful levels of DHA and/or EPA to the diet of consumers who avoid fish for various
reasons without threatening the available fish supply. In the FAO/WHO proceedings, it is noted that
“...new technologies might allow the production of these fatty acids from other sources such as algae”
further noting that DHA+EPA enriched foods achieved by feeding omega-3 fatty acids to laying hens and
broiler chickens can effectively increase these nutrients in these popular foods (Wolmarans, 2009).
Specifically, “these n-3 fatty acid-enriched foods could further contribute to meeting the
recommendations for n-3 fatty acid intake...” In fact, eggs rich in DHA from feeding hens marine
microalgae provide at least 150 mg DHA per egg and have been available throughout the U.S. and
Europe for more than 10 years.
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MART EK%C}

life enriched”
Martek DHA™-§

General Characteristics

Description: Nutritional oil derived from the marine alga, Schizochytrium sp., a rich source of Omega-3
docosahexaenoic acid (DHA}.

Appearance: Light yellow to orange colored oil

Aroma: Characteristic

DHA Content, mg/g oil min. 350 mg/g

Peroxide Value max. 5.0 meg/kg

Unsaponifiable Matter max. 4.5 %

Ingredients

DHA Algal Qil; High Ofeic Sunflower Qil; Contains less than 2% of; Sunflower Lecithin; Rosemary Extract; Mixed Tocopherols
and Ascorby! Palmitate (as antioxidants).

Product Storage and Stability

Martek DHA™-S is guaranteed to meet all product specifications when stored in the unopened, original container for up to 1
month at room temperature (~259C), up to 6 months at refrigerated temperature {~4°C), and up to 2 years under frozen
storage conditions (~-20°C). For extended storage, and for best sensory performance, frozen storage is recommended.

Martek DHA™-S oil is derived from a natural fermentation process, and due to the nature of the oil, some variability in the
clarity of the product has been observed. Upon prolonged storage at room temperature or refrigerated conditions, some semi-
solid material may appear in the oil. This is not expected to negatively impact the quality of the product, but the product should
be well mixed to re-suspend this material prior to use.
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Martek DHASCO® Algal Oil

General Characteristics

Description: Nutritional cil derived from the marine alga, Crypthecodinium cohinf, a rich source of Omega-3
docosahexaenoic acid (DPHA).

Appearance: Light yeliow to dark arange colored oit

Aroma: Characteristic

Docosahexaenoic Acid (DHA) min. 350 mg/g

Peroxide Value max. 5.0 meg/kg

Unsaponifiable Matter max. 3.5 %

Ingredients

Algal Qil; High Oleic Sunflower Oil; Tocopherols and Ascorbyl Palmitate (as antioxidants).

Product Storage and Stability

Maximum stability of DHASCO® is achieved by shipping and storing the product frozen in the original, unopened container at
minus 20 degrees centigrade until thawed for use. The ail should be protected from exposure {0 oxygen and elevated
temperatures (> 30°C). Shipping and storage under frozen conditions provides stability for DHASCO® for up to three years if
product is kept frozen and unopened.

Once a container is thawed and opened, use entire contents immediately. However, if it is not possible to use the entire
amount at one time, the remainder may be nitrogen purged and refrozen at minus 20 degrees centigrade.
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Comparison of l{fe’sDHA“" from algae vs. DHA/EPA from fish oil

life’sDHA™: glgae

« 35-40% DHA

» Acceptable & well tolerated
= Allergy-fres

« Authoritative recommendations for DHA alone
exist

- DHA alone benefits exist for:

= Brain development
Retina development
Pregnancy
Lactation
Infant neurodevelopment
Cardiovascular health

« Sustainable and carbon footprint sensitive

- Only DHA is recommended for pregnancy,
lactation, and infancy (PeriLip, 2007)

» Vegetarian source of DHA omega-3

« 1.0 to 1.5 g per day needed to decrease
triglycerides

« Anti-inflammatory effects

DHA and EPA: fish oil

» Variation in DHA content; only salmen, tuna,
mackerel oils are high in DHA

- Potential for “fish burps” & intolerance
» Risk of fish allergy

= Authoritative recommendations exist for DHA
alone and DHA and EPA (LC n-3) only

= EPA alone benefits exist for:
= Cardiovascular health

Mental health

Depression

Schizophrenia

Bipolar Disorder

= Not sustainable; contributes to over-fishing

« No EPA recommended intake for pregnancy,
lactation, or infancy

= Not a vegetarian source of omega-3

» Higher levels needed to decrease triglycerides

= Anti-inflammatory effects

MARTEK BIOSCIENCES CORPCRATION - 6480 DOBBIM ROAD » COLUMBIA, MD 21045 « 410-740-0081 » WWW . MARTEK.COM
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Feature Algal Cil Fish Oil

Heath benefit
Cardiovascular health -4 b4
Eye health 4 b4
Cognition {development) 74 4
Cognition {maintenance) )4 )4
Maternal health p4 -4
Inflammation -4 p-—4
Infant health & development -4
Bone health 4

Lack of allergy 14

Sustainabitity p-4

Free from contaminants/pollutants 3¢

Economically viable (long-term) T4

Consumer acceptability )14 variable

Taste/sensory b4 - 4

Vegetarian p4

BAARTEK BIOSCIENCES CORPORATION » 6480 DOBBIN ROAD » COLUMBIA, MD 21045 « 410-740-0081 » WWW MARTEK COM
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Organic Shoppers Want Functional Foods: Survey
May 20, 2010

Eight in 10 natural and organic consumers regularly read ingredient labels for health and nutrition
content and express interest in purchasing functional foods with additional health, nutrition and dietary
benefits, with four in 10, or 39 percent “very interested™ in these kinds of foods, according to
MamboTrack research from Collingswood, N.J.-based Mambo Sprouts Marketing.

Consumers said they’re most interested foods containing organic ingredients (65 percent) and low-
sodium grocery products (47 percent), followed by low-fat/cholesterol (39 percent) and vegetarian items
(31 percent). Functional food products with added calcium (44 percent), omega-3 (44 percent),
antioxidants (43 percent), probiotics/prebiotics (38 percent), and vitamin D (30 percent) were also
popular choices.

The study also revealed interest in specific ingredient-free foods, with one in three natural product
consumers looking to buy allergen-free foods. Shoppers were most likely to report purchasing gluten-
free/wheat-free items (25 percent), followed by dairy-free products (9 percent). Fewer eschewed soy (6
percent) or peanuts (4 percent). Among the gluten-free products, bread (59 percent), cereal (56 percent),
chips and snacks (54 percent), and pasta (46 percent) were the most sought after.

Shoppers are turning to such items for a range of reasons. More than four in 10 gluten-free buyers
believe these products are healthier for their family (43 percent), while another one in three (34 percent)
had a household member with celiac disease or wheat intolerance, or noted that their favorite brands
were already free of gluten (36 percent).

Packaging plays a key role in deciding which brands to buy, the research found. Four in 10 (40 percent)
recently tried a new brand or switched brands specifically because of more earth-friendly packaging.
Two in three purchased products with recyclable packaging or packaging made of recycled materials (66
percent), and 44 percent bought products with compostable/biodegradable packaging. Among the new
eco-packaging options with the most appeal among one in two were compostable/biodegradable,
reusable and refillable product packaging.

The study was based on the results of the online Mambo Sprouts Marketing Quick Poll, which surveyed
600 MamboTrack health and natural product consumers between April 19 and April 26, 2010.

Links referenced within this articie

Find this article at:
hitp:/Awww.progressivegrocer.com/progressivegrocericontent_display/features/e3ihdd9c879228ff511a59¢01568adbdac

http://www.printthis.clickability.com/pt/ cpt?éction=cpt&title=0rganic+Shoppers+Wamt+F .. 5/24/2010
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Pregnancy and Wh;ie Breasﬁeedmg

Docosahexaenmc acid, DHA is a Iong cham omega-s faﬁy acid that i is f ‘nd thr' : ;ﬁgho it
specifically, it is a.major stmc:tural fat in the brain‘and the retina of the aye

“heart, A growing body of r rch IPOI _ih ém;mﬁa" mieﬂiat DHA layb
‘and. bab)g Specifically, DHA is or g fant ye s n

-ithat mcreasmg rnatemal DHA mtake by 1 glday lncreases chlld 1Q by 1 3 pomts ®

Supplementatlon with DHA during pregnancy beneﬂts both mother and baby by extendlng the Iength of gestatlonal
age, Meta-analyses of studles conducted to date show that matema! DHA suppiementation was associated with a".
greater length of pregnancy averagtng 161026 days closer to term. ¥ One study demonstrated at day
increase in the lerigth of gestational age®

) R _ For imore information, please call
TesDHA 18006626339 orvisitwawifesdna.com
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Research nghl:ghts The lmpoﬁame of
DHA in Infant Development

Docosahexaenoic acid, DHA, is 3 long chain omega-3 fatty acid that is found throughout the body. More
specifically, DHA is an maportaot structural fat in the brain and eyes and is a key component of the heart. .
DHA, a natural comnponent of breast mllk, is important for brain and eye development and function. . Below are
reséarch highlights from studies examtmng the role of DHA in mfant health and deveiopment {Please refer to
the list of references } : _ _

&

' Breas_t mllk rs the optrmat
'formutas containing DHA 'and ARA 17,22 : .

- lnfants raprdly accumulate DHA from thelr mothe__r dursng the last mon

' Menta] Development lndex at 18 months than those fed unsuppl_"

DHA is the most ehundant omega—S fatty acid | m the brarn and the retma otthe eye, representmg about’ 97% and

93% of all omega—3 fatly acids in the bram and eyes respectwely and is nnportaot for healthy visual and mental
development throughout mfancy. .

The brain grows zapzdly dunng the last months of gestatlon and throughout the' ﬁrst years of ltfe ‘l'l'us growth spurti is

‘a time of rapid DHA accumulation :n the bram s

Aninfant's abillty to produce DHA may be inconsistent and mefﬁment Infant blood DHA' tevels decrease: srgmﬁcant[y T

_ follow:ng bli'lh untess the mfant recewes DHA either through breast miik or supplemented :nfant tormuia &5

"'Il< atways oontams the iong ohaln b lyunsaturated fatty -
' e en made by several expert groups for lnfant

. or.lnfant feedrng Bre

of gestatlon Infants born prematurely do
counterparts. When fed for supplemented
ar 3 : n'terms of weight, length a head cr climfe =
and showed 1mpro\red \nsual and mental development compared to 'the mfants fed fonnu!a not supplemented wrth

.DHA arld ARA =

Many studtes have demonstrated lmproved mental development forinfants fed DHA- and ARA-supplemented
formula mpared to those receiving unsupplemented formula, These benet‘ ts extend welt beyond the period of
supplementatron and contlnue into childhood. #-2¢

' ed ' 'u!a Zln 3 foltow-up study of those
same children at age 4, visual acuity and verbal IQ scores wer higher in those cht[dren who had received
supplemented fon'nula compared w1th those who recelved formula iacklng DHA and ARA 3

Infants who were. breastfed and thén weaned to formula supplemented with DHA and ARA demonstrated more
mature vistal’ acmty than those breast-fed infants weaned to non-supplemented formilia, ¥

infarts fed DHA-supplemented formula exhibited better wsual acuity than that of the non—supplemented infants
.(equwalent to 1.5 lines on.the eye chart) and similar to that of breast-fed mfants 234

One study showed that :nfants fed formuia supplemented with DHA (0. 36%) and ARA (0 T2%} had fewer episodes of

bronchrohtrs and bronchltis atage 5,7, and 8 months compared to infants fed non- supplemented formula, ®

Infants fed formula supplemented with DHA and ARA had mgmﬁcantly Iower blood pressure cornpared to infants fed
non-suppiemented formula, similar to that of breast-fed infants, Because blood pressure tends to track from
childhood into adult life, it has been suggested that early mtake of DHA and ARA may reduce the nsk of
cardiovascular disease later in life.

* Arachidonic acid (ARA)} is an omega-6 fatly acid that is added with DHA fo infant formulas.

. & = For more information, please call
9 e S DH A . 1-800—662—6339 or msrt www lifesdha.com
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Reseamh H;ghhghts,
The lmpertance of DHA Beyond Infamy

_Docosahexaeno:c acmi DHA is an emega—:i faﬂy aczd that is found throughout the budy More spemﬁm!iy it
is an important structural fat in the brain and eyes and a key component of the heart. A growing body of
research continues o support the role that DHA plays in maintaining good | health ’thmug!mut fife. DHASS
important for brain and eye development and function ihrough it the lifecycle, but is pas arly &mportant
during the first years of life and early childhood. Below are 3 rch highlights from stu _xam;mng ihe
role of DHAIn health and developmeni in eaﬂy h%’e (P!ease refer to the llst of references) . _

DHA is the predommant omega—B fa’tty ac:d fcund in the brain. DHA represents abom 9?% of a!i
. :omega—3 fatty amds in the bram and 93% o il rthe omega—B fatty ac;ds inthe eye (retma 3 b

® Uptake of prefo ' ',_ed DHA by ihe b : "';_n is sxgmﬁcant between ages 2 and 5 nc; supports the ' |
' substantlal accumulahon of DHA by ihe bram dunng thls cntlcal growlh penod AR e

: Onewyear-old mfants who recelved DHA—supplemented baby food since wean:ng showed lmproved

vision, equwalent to 1 5 !mes on the eye chart cornpared to those who recewed baby food that did not' Lo
-'contalnDHAs"- _ . P T

© The ,_bod_y'f§_p-r;c_sqchﬁo_ﬁ.*of QHAff??ﬁ‘l sigheciolenic 2cid (ALA) is .lirjrfiited;ﬁf*:

* inciudlng DHA in the- dtet is the most rehable way to ensure that DHA !S available to support
optimal bram and eye development and function.®

DHA supptementatlon has been shown to :mprove blood llpid prof‘ ies and restore endathe!iai functlon |n
children Wlth high cholesteroi Ievels 20

. C_:hildf'en _a_geéj ‘1..%5';y¢ars' _.Wefe-shév\¢h iq_;_lfj_’ave low DHA intakes_ ranging ffqm 30-50 .r-,!g';day__:n;m -

* Thisls because the primary dietary sources of DHA are fatty fish and organ: meats whlch are hot

populgr food cho;ces for young chlldren and DHA-fortified. foods geared toward. toddlers-are
limite .

T 8 g wo For more information, please call
Ire s DH A 1-800-662-6339 or visit www lifesdha.com

life’sDHA™ Is a tradernark of Martek Blosciences Comorzina.
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_ faﬁy acids in the brain, ltis e_spemally concentrated in the region of the braln that-
' complex thmkmg skllls L : .

istudy) had a significant {(47%) reduction in the risk-of developmg dementla_ from-any ¢
years of follow—up, subjects wsth the hlghest levets of plasma DHA were less llkely to develop

Research Highlights: Benefits of DHA in Adult Health

Docosahexaenoic acid, DHA isan omega-S fatty acid that § ts found thmﬁghout the body Moz‘e spec:ﬁcally

it is a major stmciurei fat in the brain and eyes and a key eomponent of the heart. Agro 'mg body of research_
continues 1o suppott the role that DHA plays in mamtammg good healm_.ﬂamughout ever 2 0 o)
are research hlghlaght,s from studies examlnlng the role of DHA in adult health {Please referta
the list o‘l’ references } . . . : '

DHAis the pzedommant omega-3 fatty ac‘dj found in the bram representmg abo : t'97‘V ‘of : lI_' omega-S

- DHA is concentrated in the retma and membranes of the eye lt represents 93% of aII omega-3 fatty
' _acadsm theeye2 o S .

_ _Low levels of DHA in red blood cells have been assomated wﬁh cognitwe declme m healthy elderly
people 3 . _ . _ S

'Fmdlngs from alarge’ observ_at:onal study mdtcate that lntake of the omega-3 fatty aCld DHA and
‘especially the ratio of omega:-:
- retention of cogmtwe function Iat,

0 omega-6 fatty acids, lndependent of ch:ldhood IQ |s 1mportant in the' '
inlife.* _ _

' Observatlonal studies indicate that a hsgh mtake of fish; & good sotirce of DHA may be associated
with'a reduced risk for developlng Alzhelmer $ f:;lementia5 and a slowmg of normal age~related
. cogmtwe decline.? : o : :

One study showect that people with the hlghest |evels of plasma DHA {the to_p- 20% of those in the

Alzhelmef‘s disease.”

Results of a Swedish cohort’ study suggest that n-3 fatty aCld especnaﬂy DHA are posmvely assocuated
with peak bone mmerat dens;ty in the total body and spme in healthy, young men®

‘DHAis lmportant for cardtovascular health. There: does not appear to be sugmt' icant dlfferences in
_ trtglycende—iowenng benefits between DHA only and DHA + EPA comblnatton products when dosmg

is based on DHA.®"

Ewdence from observational and randomlzed controlled tnats suggests a posmble role of dietary
long-chain omega-3 fatty acids, |nc§udlng DHA in protection against ischemic stroke, the most common'
type of stroke in the U.S. and leading cause of long-term disability %1

For more information, piease call

i E feﬂs . H A _ 1-800-662-6339 or visit wwwi.lifesdha.com
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June 30, 2010

Mr. Miles McEvoy

Deputy Administrator

National Organic Program
Agricultural Marketing Service
1400 Independence Avenue, SW
Room 2646-S, STOP 0268
Washington, DC 20250-0201

Re: Overview of Accessory/Voluntary Nutrients, 5 February, 2010.

Dear Mr. McEvoy:

Martek Biosciences Corporation is a leader in the innovation and development of vegetarian sources
of the omega-3 fatty acid life’sDHA™ (docosahexaenoic acid) for use in infant formula, foods, and
dietary supplements, and life’sSARA™ (arachidonic acid), an omega-6 fatty acid, for use in infant
formula and growing-up milks, Martek’s products promote health and wellness through every stage
of life and have been used in products certified “organic” and “made with organic” since 2006.

Martek has reviewed the draft Technical Advisory Panel (TAP) report entitled “Overview of
Accessory/Voluntary Nutrients”, dated 5 February 2010, available on the National Organic Program
(NOP) website. NOP made this draft TAP report publicly available on 26 April 2010. We commend
the TAP on its comprehensive review of the available information on the role of the omega-3 fatty
acids DHA and EPA and the omega-6 fatty acid, ARA, in diet and in health. However, we have
identified several inaccuracies in the report that we would like to bring to the TAP’s attention. This
information should be corrected before the TAP finalizes the report. For example, although the TAP
report states DHA and ARA have not been authorized for use in European infant formulas, in fact
they have indeed been authorized for use in Europe and have been used in some European countries
for over a decade.

We request that NOP provide this comment to the TAP so they will have the most current
information available when preparing the final report. Martek also would like to take this
opportunity to provide additional information on DHA and ARA that we believe the TAP will find
valuable as they finalize the report.

Statement: “Omega-3 Fatty Acids are Not Considered Essential to the Diet”

In the discussion of accessory nutrients, the draft TAP report states “omega-3 fatty acids are not
considered essential to the diet.” Two pages later, the draft report notes that at least one omega-3
fatty acid, alpha-linolenic acid or ALA cannot be synthesized by the body and is essential.2 The draft

! Overview of Accessory/Voluntary Nutrients Pg. 2, Paragraph 1.
Z Overview of Accessory/Voluntary Nutrients Pgs. 4-5.



report then also summarizes the various studies that have established the importance of providing
DHA in the diet, particularly the diets of infants and young children.

The omega-3 fatty acid ALA is an essential nutrient. Recognition of ALA as essential has been
confirmed by the U.S. Institute of Medicine (2007)3 and recently reaffirmed by FAO/WHO experts.4
ALA is the parent precursor to DHA in the body. The ability of the body to synthesize DHA from
ALA may lead to the assumption that DHA is non-essential. However, the inability of ALA to provide
sufficient DHAS5 during critical periods of life has led to the recognition by many experts of the
essentiality of DHA during pregnancy, nursing, infancy and childhoods6: 7 and, most recently, for the
general population as a whole.? Indeed, the draft TAP report recognizes synthesis of DHA by the
newborn infant is “limited” and that “LCPUFA status remains diet dependent in infants and young
children.”9 We encourage the TAP to revise the sentence which presently states that “omega-3 fatty
acids are not considered essential to the diet.”

The omega-3 example provides an excellent case study of the ambiguities that would be introduced
by defining accessory nutrients as “nutrients that are not considered essential nutrients.”® Such a
definition would place NOP in the unenviable position of trying to determine whether a particular
nutrient is or is not essential. Moreover, it would exclude from this category those nutrients that are
considered essential, such as the omega-3 ALA. We believe the 1695 Final Board Recommendation
(FBR) by the National Organic Standards Board (NOSB)* best captured the accessory nutrient
definition. The NOSB defined accessory nutrients as “nutrients not specifically classified as a
vitamin or mineral but found to promote optimal health.” We encourage the TAP to consider the
1995 definition, which in our view best captures the nature of these nutrients, the importance of
including them in the diet, and avoids the ambiguity introduced by trying to determine whether a
nutrient is “essential.”

Statement: DHA and ARA are not Permitted in Infant Formula in the EU

The draft report states DHA and ARA are not permitted in infant formula in the EU.*2 Both DHA
and ARA are authorized for use in infant formulas in Europe and have been used in various countries
in Europe for well over a decade. The chart below identifies the minimum levels of DHA and ARA
that have been authorized by regulatory authorities or expert groups in Europe and other countries
outside of the United States.

3 Institute of Medicine, National Academy of Science. Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty acids,
cholesterol, protein, and amino acids {Macronutrients). The National Academy of Sciences Press, Washington DC, Chapter 8.
http://www.nap.edu/openbook.php?isbn=0300085373

4 Uauty R and Dangaour AD, 2004, Fat and fatty acid requirements and recommendations for infants of 0-2 years and children of 2~
18 years. Ann Nutr Metab 55:76-96.

5 Brenna JT et al., for the International Society for the Study of Fatty Acids and Lipids, ISSFAL, 2009, Alpha-linolenic acid
supplementation and conversion to n-3 long-chain polyunsaturated fatty acids in humans. Prost, Leuko, Essent Fatty Acids 80:85-
91

6 Brenna JT and Lapillonne A, 2609, Background paper on fat and fatty acid requirement during pregnancy and lactation. Ann Nutr
Metab 55:97-122.

7 Haggarty P, 2010. Fatty acid supply to the human fetus. Annu Rev Nutr, ahead of print.

8 AFSSA, 2010. Opinion from the French food safety agency (AFSSA) regarding the update of the recommended dietary intake for
fatty acids.

¢ Overview of Accessory/Voluntary Nutrients Pg. 5, Paragraph 1.

' Overview of Accessory/Voluntary Nutrients Pg. 2, Paragraph 1.

1 Final Board Recommendation Addendum Number 13, “The Use of Nutrient Supplementation in Organic Foods” (“the FBR™), 1995.
2 Qverview of Accessory/Voluntary Nutrients Pg. 5, Paragraph 3..
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Regulatory Body

Long-chain omega-3/DHA
Levels

Long-chain omega-6/ARA
Levels

Codex

Codex Stan 72-1981

Standard for Infant Formula and
Formulas for Special Medical
Purposes. Rev. 2007

DHA Upper limit 0.5% total fat
content

EPA should not exceed DHA
Minimum level not specified

ARA Upper limit not specified
ARA required to meet or exceed
added DHA

Minimum level not specified

EU Commission

Commission Directive
2006/141/EC of 22 December
2006 on infant formulae and
Sfollow-on formulae and amending
Directive 1999/21/EC

Upper limit 1% of total fat content
for n-3 LCP?

DHA shall not exceed ARA

EPA shall not exceed DHA

0.2% minimum for DHA/if LCP
nutrition claim is made

Upper limit of 1% of total fat
content for ARA

Minimum level not specified
ARA z DHA

Australia/New Zealand
Standard 2.9.1 Infant Formula
Products

Upper limit 1% of total fat content
for LC omega-33

Total long chain omega 3:long-
chain omega-6 ratio that is not less
than 1

Upper limit of 1% of total fat
content for ARA

Total long chain omega 3:long-
chain omega-6 ratio that is not less
than 1

Indonesian National Agency
for Food and Drug Control
Regulation of Head of Indonesian
National Agency for Drug and
Food Control Number
HK.00.05.1.52.3920 on Infant
Formula and Infant Formula for
Special Medical Purposes

0.2% minimum DHA Upper limit
0.5%

DHA addition must be
accompanied by addition of ARA
according to the ratio of 1-2:1
EPA must not exceed DHA

ARA Upper limit not specified

Statement: DIHA and ARA are not Permitted for Use in European Health Claims

The draft TAP report states DHA and ARA are not permitted for use in European health claims
referencing children’s development and health.s In fact, the European Food Safety Authority
(EFSA) has determined that claims referencing children’s development and health, specifically
claims regarding the role of DHA in visual development of infants up to 1 year of age, are adequately
substantiated.’4 The adoption and addition of the following claim, “DHA contributes to the visual
development of infants,” to the approved list of claims designated by EU Regulation 1994/2006 is
currently under way.

Statement: “In Addition to the Potential Danger of Bleeding”

The “Adverse Effects” section of the report contains a quote from Medline Plus that states high
intakes of omega-3 fatty acids have been associated with an increased risk of bleeding. The draft
report identifies the source of this information as “NIH Medline-DHA.” We could not find a Medline
Plus report on DHA, although we did find a Medline Plus monograph with the title, “Omega-3 fatty
acids, fish oil, alpha-linolenic acid” that covers the content mentioned in the drafts By
identifying the source of the information as a monograph on DHA, the draft TAP report creates
the impression the data are limited to only DHA while the monograph covers the category of
omega-3 fatty acids. We would recommend identifying the source of the information with the
name used by Medline Plus (i.e., “Omega-3 fatty acids, fish oil, alpha-linolenic acid’).

= Overview of Accessory/Voluntary Nutrients, Pg, 7, Paragraph 2.

1 DHA and ARA and visual development, Scientific substantiation of a health claim related to docosahexaeneic acid (DHA) and
arachidonic acid (ARA) and visual development pursuant to Article 14 of Regulation (EC} No 1924/2006. Question No EFSA-Q-
2008-211. Adopted 22 January 09. The EFSA Journal 941:1-14.

15 hitp://www.nlm.nih.gov/medtineplus/druginfo/natural /patient-fishoil.ktml. Accessed 5-11-2010.



The draft TAP report uses this NIH reference to support the observation that consumption of omega-
3 fatty acids presents a potential danger from bleeding.’* The draft TAP report, however, fails to
mention the high level of omega-3 fatty acid intake that is associated with an increased risk of
bleeding. Competent authorities world-wide, including the U.S. FDA, recognize DHA and EPA
intake must exceed three grams before there could be any potential issues with increased bleeding.
When establishing the levels of use of various sources of DHA and EPA, FDA placed restrictions on
the maximum amount of DHA and EPA that could be formulated into each food category to ensure
that total dietary intake of these two omega-3 fatty acids from all sources would not exceed three
grams for the goth percentile of consumers of the products.”” FDA first adopted this approach when
issuing the GRAS affirmation regulation for menhaden oil in 1997 and again when adjusting the
allowance assigned to various food groups in 2005.%® The submitters of the GRAS notifications for

_various other sources of DHA and EPA have maintained the same restrictions. Importantly, the. . _.

addition of nearly a decade of additional research for safety evaluation did not change FDA’s
conclusions with regard to the safety of DHA+EPA for the general population or persons treated for
various medical conditions.

The level of omega-3 fatty acids associated with increased bleeding times is magnitudes higher than
the levels currently added to many foods, with many foods containing between 16 and 50 mg of
added DHA and EPA per serving. By failing to provide information on the very high levels of omega-
3 fatty acids that have been associated with increased bleeding times and the restrictions in place to
ensure foods do not approach those levels, the draft report could be construed as implying there is a
potential safety issue with increased bleeding times through the consumption of foods containing
added omega-3 fatty acids. The potential confusion could be mitigated by removing the draft TAP
report’s reference to increased bleeding times or disclosing the very high levels that must be
consumed (i.e., greater than 3 grams) and the restrictions in place to ensure foods do not exceed
those levels.

Separately, we found confusing the discussion of the various beneficial effects associated with
omega-3 fatty acid consumption under the “Adverse Effects” section. A summary of the beneficial
effects would seem more appropriate in a section distinet from one dedicated to adverse events. We
also found confusing the conclusion that “merely three uses, out of potentially thirty-six, are
supported by strong data.” It should be noted that there currently appears to be no DHA specific
entry, but rather, an omega-3 fatty acid/fish oil eniry specifying the thirty six health relationships.
Medline Plus uses a grading scale to evaluate the various health benefits that ranges from “A to F.”
The “A” designation is used to identify strong scientific support and “B” denotes good support. A “C”
designation is used when the scientific evidence is “unclear” while “D and F” are reserved in
instances when there is “fair” or “strong,” respectively, evidence against the use. The appropriate
focus seemingly should not be on the total number of purported health benefits associated with
omega-3 fatty acid consumption, but the strength of the data that exists for a particular health
benefit. We believe the reader of the TAP report would find more beneficial a discussion of those
health benefits found by NIH to be associated with “strong” or “good” data rather than focusing on
the total number of health effects falling in the A, B, C, D, or F categories.

Statement: Vegetable Qil (e.g. soybean, safflower, and corn oil) are sources of Omega-
6 Fatty Acids such as ARA

The draft report contains a chart that identifies potential sources of omega-6 fatty acids, such as ARA
as soybean, safflower, and corn 0il.® These vegetable oils supply linoleic acid from which the body
can produce ARA. Food containing preformed ARA is limited to eggs, meat, and certain farm raised

¥ Overview of Accessory/Voluntary Nutrients Pg. 7.
7 Menhaden oil GRAS, U.S. FDA 1997.
18 Menhaden oil GRAS amendment, U.S. FDA, 2005

Y Overview of Accessory/Voluntary Nutrients Pg. 5, Paragraph 3.



fish, with no one dietary source supplying an abundance of ARA2%2 other than human breast milk.22
We would recommend revising the chart by eliminating vegetable oils as a source for ARA.

While ARA is sufficient in the diets of most adults, the current medical position of the European
Society for Pediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) indicates that ARA is
important in the complementary diet, noting that “ARA is the major LCPUFA of the n-6 series and is
well represented in the brain.”2s Although breast milk and DHA/ARA supplemented formulas are
good sources of ARA, the cessation of exclusive breastfeeding and introduction of complementary
foods, which are typically low in ARA, adversely impacts the availability of ARA to infants and
children greater than 6 months of age.24 Without adequate ARA from an abundant source such as
breast milk, ARA declines in infants fed formula without added ARA. ARA is believed to contribute
.to neurologic development during this critical period. 2526 . . R

Summary of Dietary Reference Intakes

The draft TAP report contains a summary of various articles that have identified the dietary
reference intakes that have been recommended by scientific authorities in various countries
regarding DHA and EPA intake. Interestingly, since 2006 at least 10 U.S and international
authorities have issued DHA and DHA+EPA intake recommendations for infants, children, pregnant
and nursing women, adults at risk for heart disease, as well as the general population. The TAP may
find the chart below of interest.

Organization Amount of DHA or Reference
DHA+EPA
Agence Francais | 250 mg DHA/d for pregnant AFSSA Opinion Regarding the Update of the
de Sécurité women Recommended Dietary Intake for Fatty Acids. AFSSA-
Sanitaire des Hearing n2006-SA-0359. 2010,
Aliments 250 mg DHA/day for
breastfeeding women

Agence Francais | 70 mg DIHA/d for children 1-3 ATFSSA Opinion Regarding the Update of the

de Sécurité years Recommended Dietary intake for Fatty Acids. AFSSA-
Sanitaire des Hearing n2006-SA-0359. 2010.
Aliments 125 mg DHA/d for children 3-9

years

250 mg DHA/day for children
10-18 years

20 Brenna JT and Lapillonne A, 2009. Background paper on fat and fatty acid requirement during pregnancy and lactation. Ann Nutr
Metab 55:97-122.

21 Calder P, 2007, Invited Commentary: Dietary arachidonic acid: harmful, harmless or helpful? Br J Nutr 98:451-453.

2Yuhas R, et al. Human milk fatty acid composition from nine countries varies most in DHA. Lipids 41:851-858.

= ESPGHAN Committee on Nutrition, 2008, Complementary feeding: A commentary by the ESPGHAN

Committee on Nutrition. JPGN 46:99-110.

24 Luuklkainen P, Salo MK, Visakorpi JX, et al. 1996. Impact of solid food on plasma arachidenic and

docosahexaenoic acid status of term infants at 8 months of age. J Pediatr Gastroenterol Nutr 23:229-34.,

25 Hoffinan et al,, 2000, Impact of early dietary intake and blood lipid composition of long-chain polyunsaturated fatty acids on later
visual development. JPGN 31:540-553.

26 Makrides et al., 1996, Effect of maternal docosahexaenoic acid (DHA) supplementation on breast milk composition. EJCN 50:352-
357-
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Belgian Superior
Health Council

40-175 mg DHA/d for children
ages 12-36 months

45-110 mg ARA/d for children
ages 12-36 months

Superior Health Council. Recommendations
Nutritionnelles Pour La Belgique. CSS No. 8309.
Revision 20009.

European Food 250 mg DHA+EPA/d for all Draft Opinion of the Scientific Panel on Dietetic
Safety Authority | women plus an additional Products, Nutrition and Allergies on a request from the
Commission related to dietary reference values for fats,
(EFSA) 100-200 mg DHA/ for including saturated fatty acids, polyunsaturated fatty
pregnant and nursing women acids, monounsaturated fatty acids, trans fatty acids, and
cholesterol. zo049.
hitp://www.cfsa.curopa.eu/en/calls/documents/nda_op |
i T drv fat draft en released%2ofor%2zoconsultation,o.p
daf
EFSA 100 mg DHA/d for children Draft Opinion of the Scientific Panel on Dietetic
ages 7-24 months Products, Nutrition and Allergies on a request from the
Cominission related to dietary reference values for fats,
250 mg DHA+EPA/d for including saturated fatty acids, polyunsaturated fatty
children 2-18 years acids, monounsaturated fatty acids, frans fatty acids, and
cholesterol. 2004q.
http://www.efsa.europa.eu/en/calls/documents/nda o
drv_fat draft en released%oofor%20consultation,o.p
df
Internationat At least 200 mg DHA/d during | ISSFAL Policy Statement 4: Recommendations for intake
Society for the pregnancy and nursing of polyunsaturated fatty acids by pregnant and lactating
Study of Fats and women. 2009.
Lipids
March of Dimes | Atleast 200 mg DHA/d during | http://www.marchofdimes.com/pnhec/159 55030.asp,
pregnancy and nursing 2009.
FAQ/WHO At least 200 mg DHA/d toward | From the Joint FAO/WHO Expert Consultation on Fats
Expert total 300 mg n-3 EPA+DHA for | and Fatty Acids in Human Nutrition, November 10-14,
Consultation pregnant and nursing women 2008. WHO HQ, Geneva.
FAO/WHO 80-150 mg DHA/d for children | From the Joint FAO/WHO Expert Consultation on Fats
Expert 6-24 months and Fatty Acids in Human Nutrition, November 10-14,
Consultation 2008, WHO HQ, Geneva.
Perinatal Lipid At least 200 mg DHA/d during | Koletzko B, Cetin I, and Brenna TJ. Perinatal Lipid
Intake Working | pregnancy and nursing Intake Working Group Consensus Statement: Dietary fat
Group intakes for pregnant and lactating women. Brit J Nutr
98:873-7, 2007.
Australia New Pregnancy 110- 115 mg/day Nutrient reference values for Australia and New Zealand
Zealand DHA+EPA+DPAN-3 including recommended dietary intakes. 2005.
National Health www.nhmre.gov.au/publications/synopses/ files/n3s.
and Medieal Lactation 140-145 mg/day df

Research Council

DHA+EPA+DPAN-3




7 Agence Franqais

500 mg EPA+DHA for

AFSSA Opinion Regarding the Update of thé.m —

de Séeurité cardiovaseular disease risk Recommended Dietary Intake for Fatty Acids. AFSSA-
Sanitaire des reduction Hearing n2006-SA-0359. 2010.
Aliments
European Food 250 mg DHA+EPA/d Draft Opinion of the Scientific Panel on Dietetic
Safety Authority Products, Nutrition and Allergies on a request from the
Commission related to dietary reference values for fats,
including saturated fatty acids, polyunsaturated fatty
acids, monounsaturated fatty acids, trans fatty acids, and
cholesterol. 2009.
hitp://www.efsa.europa.eu/en/calls/documents/nda_op
drv_fat draft en released%zofor%zoconsultation.o.p
df
Heart 500 mg DHA+EPA/day for Position Statement; Fish, fish oils, n-3 polyunsaturated
Foundation of primary prevention of fatty acids and cardiovascular health. 2008.
Australia cardiovascular disease; 1000 www.heartfoundation.org.an
mg/day for secondary
prevention
American Fish twice/wk, both oily or 500 | Kris-Etherton PM, Innis S; American Dietetic
Dietetic mg DHA+EPA/d Association; Dietitians of Canada. Position of the
Association/ A_merican Diete?tic Associat.ion and Dietitians of Canada:
Dietitians of dietary fatty acids. J Am Diet Assoc, 2007;107:1509-611.
Canada
ANZ National 610 mg/d for men; 430 mg/d National Health and Medical Research Council. Nutrient
Health and for women as reference values for Australia and New Zealand including
Medical DHA+EPA+DPAn3 for chronic | recommended dietary intakes.
Research Council | disease risk reduction, primarily wwy.nhmre.gov.au/publications/synopses/ files/n35.p
based on cardio df
UK Scientific Fish twice/wk, one of which Scientific Advisory Committee on Nutrition. Advice on
Advisory should be oily, minimum intake | fish consumption. ISBN 0 11 243083. The Stationary
Committee on 450 mg DHA+EPA+DPA n- Office. London. 2004.
Nutrition 3/day http://www.sacn.gov.uk/pdfs/fics sacn advice fish.pdf
Superior Health | An almost daily serving of fatty | Hoge Gezondheidsraad Superior Health Council,
Council of fish of varied species or Advisory Report, Recommendations and claims made on
Belgium alternatively, capsules of fatty omega-3 fatty Acids (SHC 7945). 2004.
fish oil (EPA+DHA) to the https://portal.health.fpov.be/pls/portal/does/PAGE/IN
amount of 1 g per day TERNET PG/HOMEPAGE MENU/ABOUTUS1 MEN
U/INSTITUTIONSAPPARENTEES1T MENU/HOGEGEZ
ONDHEIDSRAAD: MENU/ADVIEZENENAANBEVELIL
NGEN1 MENU/ADVIEZENENAANBEVELINGEN1 D
OCS/OMEGA-3%20ENGLISH.PDF
International 500 mg DHA+EPA International Society for the Study of Fats and Lipids
Society for the {ISSFAL). ISSFAL Policy Statement 3:
Study of Fats and Recommendations for intake of polyunsaturated fatty




Lipids

amds in healthy adults, 2004. Available from

statementsi1ssfal-pohg—statement—3-2.htm

American Heart
Association

2 servings per week of fish for
primary prevention; 1 g
DHA+EPA per day for
secondary prevention; 2-4 g per
day for serum triglyceride
reduction

American Heart Association Scientific Statement. Kris-
Ftherton PM, Harris, WS, Appel LJ and for the Nutrition
Committee. Fish consumption, fish oil, omega-3 fatty
acids, and cardiovascular disease. 2002. 106:2747-2757.
http://circ.ahajournals.org/cgi/content/full /106/21/274
Z

Ag'encé Francais

Adult man — 250 mg DHA/day

AFSSA Opinion Regarding the Update of the

de Sécurité Recommended Dietary Intake for Fatty Acids. AFSSA-

Sanitaire des Adult woman- 250 mg Hearing n2006-SA-0359. 2010.

Aliments DHA/day

Health Council of | 450 mg n-3 fatty acids from fish | English translation, Health Council of the Netherlands.
the Netherlands Guidelines for a healthy diet 2006. The Hauge: Health

Council of the Netherlands, 2006; publication no.
2006/21E, http:/ /fwww.gr.nl/pdf.php? ID=1481&p=1

U.S. Institute of
Medicine

Up to 160 mg DHA+EPA/d Dietary reference intakes for energy, carbohydrate, {iber,
fat, fatty acids, cholesterol, protein, and amine acids
{Macronutrients), The National Academy of Sciences
Press, Washington DC, Chapter 8, 2005.

http://www.nap.edu/openbook.php?isbn=030908

Statement: Excerpt from Cornucopia Institute

Lastly, the draft TAP report contains an excerpt quoted directly from a report prepared by the
Cornucopia Institute. As disclosed in the draft report, Cornucopia is an advocacy group that is
strongly against the inclusion of DHA and ARA in infant formula. The draft TAP report contains a
four paragraph excerpt that sets forth Cornucopia’s basis for concern. The excerpt from the
Cornucopia report contains numerous statements that are lacking in scientific support, including,
but not limited to, the following:

“processed utilizing a toxic chemical, hexane” [hexane is one of the most commonly used
solvents to extract food-grade vegetable oils and is considered safe for this use by FDA;
furthermore, not all DHA Algal Oil produced by Martek utilizes hexane];

“these algal and fungal oils provide DHA and ARA in forms that are structurally different
from those naturally found in human milk” [the ARA and DHA in the Martek oils are on a
triglyceride, which is the same structural form as that found in breast milk]; and

“scientists have conducted numerous studies that show little or no benefit to an infant’s
development from adding DHASCO and ARASCO to infant formula” [the statement ignores
the extensive studies that have demonstrated a benefit and the recommendations from
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independent experts around the world, summarized in this letter and the draft TAP report,
on the importance of including pre-formed DHA and ARA in the diets of infants].

The incluston of these excerpts in the draft report confers an element of legitimacy to the Cornucopia
report that is not supported by an objective review of the underlying data. The Cornucopia excerpt
appears in the draft document after excerpts quoted from journal articles that have survived the
scrutiny of the peer review process. Martek is concerned the reader could be left with the impression
the Cornucopia report is based on the same critical review of the underlying literature and has
survived the same rigorous vetting process as the quoted publications authored by Harris et al
(2009) and Kris-Etherton et al. (2009). Martek also is concerned that by quoting the Cornucopia
report, the TAP could be creating the unintentional impression that it has reviewed the underlying
data and believes there is some legitimacy to the positions advanced by Cornucopia.

We question whether it is appropriate for a critical scientific assessment of the underlying literature
to include an advocacy piece from either industry or a consumer group. To the extent the TAP
considers it appropriate to keep the reference to the Cornucopia report, we believe there should be a
qualifying statement making it clear the TAP has not reviewed the underlying data and has not
attempted to determine whether there is any scientific support for the statements made in the
Cornucopia report.

Martek appreciates the opportunity to provide the National Organie Program information to support
the development of an accurate, science-based technical review of accessory nutrients as they relate
to DHA and ARA. If you, or any member of your staff, has any questions or would like additional
supporting information, do not hesitate to contact us.

F QAN

Susan Cheney

Director Regulatory Affairs
Martek Biosciences Corporation
6480 Dobbin Road

Columbia, MD 21045

PH: 410-740-0081

FAX: 410-740-2985

“Sincerely,

Ce: Ann Wright, Deputy Undersecretary for Marketing & Regulatory:
Ann Wright@osec.usda.gov

Rayne Pegg, AMS Administrator:
Rayne.Pegg@usda.gov

Suzanne Palmieri, Senior Advisor to the Deputy Secretary:
Suzanne.Palmieri@osec.usda.gov

Lisa Brines, NOP Agricultural Marketing Specialist:
Lisa.Brines@ams.usda.goy

Arthur Neal, NOP Associate Deputy Administrator:
Arthur.Neal@ams.usda.gov



