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Office of Food Additive Safety (HFS-200) .
Center for Food Safety and Applied Nutrition

Food And Drug Administration NV | T 2004
5100 Paint Branch Parkway

College Park, MD 20740-3835 OFFICE OF
FOUD ADDITIVE 8A
United States of America i £ SAFETY
. . . Nutrinova Date: 11. November 2004
Scientific & Regmatory Affairs Nutrition Specialties & From: Dr. Bernd Haber
Food Ingredients GmbH Phone: +49 (0)69 305 - 15423
Industriepark Hochst Fax: +49 (0)69 305 - 84682

D-65926 Frankfurt am Main E-Mail: b.haber@
nutrinova.com

Re: GRAS Notification

Dear Sir or Madam,

In accordance with proposed 21 CFR §170.36 [Notice of a claim for exemption based on a Generally Recog-
nized As Safe (GRAS) determination] published in the Federal Register (62 FR 18939-18964), I am submitting
in triplicate, as the notifier, Nutrinova Nutrition Specialties & Food Ingredients GmbH, Industriepark Hochst,
D 706, 65926 Frankfurt, Germany, i) a GRAS notification of DHA-Rich Oil for use as a food ingredient to pro-
vide a dietary source of ®-3 polyunsaturated fatty acids, notably docosahexaenoic acid (DHA), ii) a GRAS
panel report setting forth the basis for the GRAS determination, and iii) curricula vitae of the members of the
GRAS panel for review by the agency.

You received on Monday the 8" of November a notification letter (dated on October 29" 2004) that contained

no further enclosures. That was a human mistake from our consultant. We want to apologize for that. This time
enclosed to this letter you will find the necessary documentation in triplicate.

Yours sincerely,

Nutrinova Nutrition Specialties & Food Ingl;edients GmbH

Dr. Bernd Haber
Head Scientific & Regulatory Affairs

Enclosures .
. -
6u0003
Nutrinova - Nutrition Specialties & Food Ingredients GmbH - Board of Management’ Arthur Steinmetz (Chairman), g Ce | a n e S e

Eckart von Haefen - Bank Information. Dresdner Bank AG, Frankfurt-Hochst (Code 500 800 00) Account. 770 402 100
Commercial Register: Frankfurt am Main, Abt B Nr. 43545 . Registered Place Frankfurf am Main

Nutrinova .
A business of Celanese AG
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DHA-RICH OIL NOTIFICATION

LA Claim of Exemption From the Requirement for Premarket Approval Pursuant to
Proposed 21 CFR §170.36(c)(1) [62 FR 18938 (17 April 1997)]

DHA-rich oil, as defined in the report in Appendix | entitled, “EXPERT PANEL CONSENSUS
STATEMENT: THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS OF DHA-RICH
OIL. UNDER THE CONDITIONS OF INTENDED USE IN TRADITIONAL FOODS", dated
September 15, 2004, has been determined to be Generally Recognized As Safe (GRAS),
consistent with Section 201(s) of the Federal Food, Drug, and Cosmetic Act. This determination
is based on scientific procedures as described in the following sections, under the conditions of
its intended use in food, among experts qualified by their relevant national and international
experience and scientific training and expertise to evaluate the safety of food ingredients.
Therefore, the use of DHA-rich oil in food as described below is exempt from the requirement of
premarket approval.

Signed,
October 29, 2004
"Dr. Bernd Haber Date
Head Scientific and Regulatory Affairs
Nutrinova

Nutrition Specialties & Food Ingredients GmbH
Industriepark Hochst, D 706
65926 Frankfurt, Germany

1.B Name and Address of Notifier

Dr. Bernd Haber

Head Scientific and Regulatory Affairs

Nutrinova Nutrition Specialties & Food Ingredients GmbH

Industriepark Héchst, D 706
65926 Frankfurt, Germany

I.C Common Name of the Notified Substance

DHA-rich oil

October 29, 2004 1
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DHA-RICH OIL NOTIFICATION

1.D Conditions of Intended Use in Food

DHA-rich oil is intended for use as a food ingredient to increase the intake of dietary w-3
polyunsaturated fatty acids (PUFAs), particularly docosahexaenoic acid (DHA), a critical
component of most cell membranes and tissues.

The individual intended food use levels of DHA-rich oil in food are consistent with the current
GRAS use of menhaden oil specified in 21 CFR §184.1472 and the revised uses outlined in the
FDA'’s tentative final rule regarding GRAS-affirmed food uses for menhaden oil (FDA, 2004a),
respectively. The intended food uses and maximum levels for DHA-rich oil are presented in

Table 1.

Table 1 Intended Uses and Maximum Use Levels of DHA-rich oil in Food

Food Category

Initial® Intended Use Levels

Future® Intended Use Levels (% by

(% by weight) weight)

Cookies, crackers (1) 3.3 -

Breads, rolls (white and dark) (1)° 0.7 -

Fruit pies, custard pies (1)° 47 -

Cakes (1)° 6.7 -

Cereals (4) 27 27
Baked Goods and baking mixes - 33
Fats and oils (12)° 13.4 80
Yogurt (31)* 2.7 -

Milk Products (31) - 33
Cheese products (31) - 3.3
Frozen dairy products (20) 3.3 33
Meat products (29) 6.7 33
Egg products (11) 3.3 33
Fish products (13) 134 3.3
Condiments (8) 3.3 3.3
Soup mixes (40) 20 3.3
Snack foods (37) 3.3 3.3
Nut products (32) 33 3.3
Gravies and sauces (24) 33 3.3
Plant protein products (33) - 3.3
Processed vegetable juices (36) - 0.7
Hard candy (25) - 6.7
Soft candy (38) - 27
Jams and jellies (28) - 4.7
Dairy product analogs (10) - 33

October 29, 2004
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Docket No. 03—-AS0O-21.” The postcard
will be date/time stamped and returned
to the commenter. All communications
received before the specified closing
date for comments will be considered
before taking action on the proposed
rule. The proposal contained in this
notice may be changed in light of the
comments received. A report
summarizing each substantive public
contact with FAA personnel concerned
with this rulemaking will be filed in the
docket.

Availability of NPRMs

An electronic copy of this document
may be downloaded through the
Internet at http://www.dms.dot.gov.
Recently published rulemaking
documents can also be accessed through
the FAA’s web page at http://
www.faa.gov or the Superintendent of
Document’s web page at http://
www.access.gpo.gov/nara. Additionally,
any person may obtain a copy of this
notice by submitting a request to the
Federal Aviation Administration, Office
of Air Traffic Airspace Management,
ATA—400, 800 Independence Avenue,
SW., Washington, DC 20591, or by
calling (202) 267-8783.
Communications must identify both
docket numbers for this notice. Persons
interested in being placed on a mailing
list for future NPRM'’s should contact
the FAA’s Office of Rulemaking, (202)
267-9677, to request a copy of Advisory
Circular No. 11-2A, Notice of Proposed
Rulemaking Distribution System, which
describes the application procedure.

The Proposal

The FAA is considering an
amendment to part 71 of the Federal
Aviation Regulations (14 CFR part 71) to
amend Class E5 airspace at Lexington,
TN. Class E airspace designations for
airspace areas extending upward from
700 feet or more above the surface of the
earth are published in Paragraph 6005 of
FAA Order 7400.9L, dated September 2,
2003, and effective September 16, 2003,
which is incorporated by reference in 14
CFR 71.1. The Class E airspace
designations listed in this document
would be published subsequently in the
Order.

The FAA has determined that this
proposed regulation only involves an
established body of technical
regulations for which frequent and
routine amendments are necessary to
keep them operationally current. It,
therefore, (1) is not a “significant
regulatory action” under Executive
Order 12866; (2) is not a ““significant
rule” under DOT Regulatory Policies
and Procedures (44 FR 11034; February
26, 1979); and (3) does not warrant

preparation of a Regulatory Evaluation
as the anticipated impact is so minimal.
Since this is a routine matter that will
only affect air traffic procedures and air
navigation, it is certified that this rule,
when promulgated, will not have a
significant economic impact on a
substantial number of small entities
under the criteria of the Regulatory
Flexibility Act.

List of Subjects in 14 CFR Part 71.

Airspace, Incorporation by reference,
Navigation (Air).

The Proposed Amendment

In consideration of the foregoing, the
Federal Aviation Administration
proposes to amend 14 CFR part 71 as
follows:

PART 71—DESIGNATION OF CLASS A,
CLASS B, CLASS C, CLASS D, AND
CLASS E AIRSPACE AREAS;
AIRWAYS; ROUTES; AND REPORTING
POINTS

1. The authority citation for part 71
continues to read as follows:

Authority: 49 U.S.C. 106(g); 40103, 40113,
40120; E.O. 10854, 24 FR 9565, 3 CFR, 1959—
1963 Comp., p. 389,

§71.1

2. The incorporation by reference in
14 CFR 71.1 of Federal Aviation
Administration Order 7400.9L, Airspace
Designations and Reporting Points,
dated September 2, 2003, and effective
September 16, 2003, is amended as
follows: Paragraph 6005 Class E
Airspace Areas Extending Upward from
700 feet or More Above the Surface of
the Earth.

* * * * *

[Amended]

ASO TN E5 Lexington, TN [Revised]

Lexington, Franklin Wilkins Airport, TN

(Lat. 35°39°05” N, long. 88°22°44” W)
Jacks Creek VORTAC

(Lat. 35°35'56” N, long. 88°21'32" W)

That airspace extending upward from 700
feet above the surface within a 6.6-mile
radius of Franklin Wilkins Airport, and
within 8 miles east and 4 miles west of the
Jacks Creek VORTAC 166° radial extending
from the 6.6-mile radius to 16 miles
southeast of the VORTAC.

* * * * *

Issued in College Park, Georgia on January
7, 2004.
Jeffrey U. Vincent,
Acting Manager, Air Traffic Division,
Southern Region.
[FR Doc. 04-919 Filed 1-14-04; 8:45 am]

BILLING CODE 4810-13-M

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 184
[Docket No. 1999P-5332]

Substances Affirmed as Generally
Recognized as Safe: Menhaden Oil

AGENCY: Food and Drug Administration,
HHS.

ACTION: Tentative final rule.

SUMMARY: The Food and Drug
Administration (FDA) is issuing a
tentative final rule to amend its
regulations by reallocating the uses of
menhaden oil in food that currently are
established in § 184.1472 (21 CFR
184.1472). FDA has tentatively
concluded that these uses of menhaden
oil are generally recognized as safe
(GRAS), but only when the menhaden
oil is not used in combination with
other added oils that are significant
sources of eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA).
Because FDA'’s proposed rule of
February 26, 2002, did not include a
condition of use for other added oils,
FDA is issuing this tentative final rule
to give interested persons an
opportunity to comment on this use
limitation.

DATES: Submit written or electronic
comments by March 30, 2004.
ADDRESSES: Submit written comments
to the Division of Dockets Management
(HFA-305), Food and Drug
Administration, 5630 Fishers Lane, rm.
1061, Rockville, MD 20852. Submit
electronic comments to hitp://
www.fda.gov/dockets/ecomments.

FOR FURTHER INFORMATION CONTACT:
Andrew J. Zajac, Center for Food Safety
and Applied Nutrition (HFS-265), Food
and Drug Administration, 5100 Paint
Branch Pkwy., College Park, MD 20740
3835, 202—418-3095.

SUPPLEMENTARY INFORMATION:

1. Background

Menhaden oil is a refined marine oil
that is derived from menhaden fish
(Brevoortia species). Menhaden oil
differs from edible vegetable oils and
animal fats in its high proportion of
polyunsaturated fatty acids, including
omega-3 fatty acids. EPA and DHA are
the major source of omega-3 fatty acids
from fish oil and together comprise
approximately 20 percent by weight of
menhaden oil. In response to a petition
(GRASP 6G0316) from the National Fish
Meal and Oil Association, FDA issued a
final rule on June 5, 1997 (62 FR 30751)
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(the June 1997 final rule), affirming
menhaden oil as GRAS for use as a
direct human food ingredient with
limitations on the maximum use levels
of menhaden oil in specific food
categories. FDA concluded that these
limitations are necessary to ensure that
daily intakes of EPA and DHA from
menhaden oil do not exceed 3.0 grams
per person per day (g/p/d). As discussed
in the following paragraphs, the
maximum limit of 3.0 g/p/d on the total
daily intake of EPA and DHA is a
safeguard against the possible effects of
these fatty acids on increased bleeding
time (the time taken for bleeding from
a standardized skin wound to cease),
glycemic control in non-insulin-
dependent diabetics, and increased
levels of low-density lipoprotein (LDL)
cholesterol. The concerns over possible
adverse effects of fish oil consumption
on bleeding time, glycemic control, and
LDL cholesterol were discussed in the
June 1997 final rule.

As part of FDA'’s evaluation of GRASP
6G0316, FDA examined the scientific
literature for evidence that consumption
of fish oils may contribute to excessive
bleeding. In the June 1997 final rule,
FDA concluded based on this
examination of the scientific literature,
including more than 50 reports on fish
oils with data on bleeding time, that
when consumption of fish oils is limited
to 3.0 g/p/d or less of EPA and DHA,
there is no significant risk for increased
bleeding time beyond the normal range
(62 FR 30751 at 30752 to 30753). FDA
also concluded that amounts of fish oils
providing more than 3.0 g/p/d of EPA
and DHA have generally been found to
produce increases in bleeding time that
are statistically significant, but that
there are insufficient data to evaluate
the clinical significance of this finding.
Therefore, because of the lack of data on
clinical significance and because of the
potential risk of excessive bleeding in
some individuals with intakes at higher
levels, FDA concluded that the safety of
menhaden oil was generally recognized
only at levels that limit intake of EPA
and DHA to 3.0 g/p/d.

FDA also concluded in the June 1997
final rule that 3.0 g/p/d of EPA and
DHA is a safe level with respect to
glycemic control (62 FR 30751 at
30753). This conclusion was based on
FDA'’s review of a series of studies on
non-insulin-dependent diabetics.
Studies on type-II diabetics that
reported increased glucose used higher
amounts (4.5 to 8 g/p/d) of omega-3 fatty
acids. One study found no change in
fasting blood glucose levels among type-
II (non-insulin-dependent) diabetics
treated with 3.0 g/p/d EPA plus DHA for
2 weeks. Two other studies that used 3.0

g/p/d EPA plus DHA for 6 weeks and
2.7 g/p/d EPA plus DHA for 8 weeks
found only transient increases in blood
glucose halfway through their respective
supplementation periods. Another study
that used 3.0 g/p/d EPA plus DHA for

3 weeks found comparable increases in
fasting blood glucose when either fish
oil or safflower oil was fed, so the
increase cannot be attributed
specifically to omega-3 fatty acids. A
study that compared the effects of fish
oil and olive oil fed 3.0 g/p/d of EPA
plus DHA did not find a difference in
fasting glucose or glycosylated
hemoglobin after fish oil
supplementation compared to baseline;
they did find a significant difference
compared to the olive oil treatment,
which produced changes in the opposite
direction from fish oil. Based on its
evaluation of the available information,
FDA concluded in the June 1997 final
rule that consumption of EPA and DHA
in fish oils at 3.0 g/p/d by diabetics has
no clinically significant effect on
glycemic control, although higher
amounts of EPA and DHA (4.5 g/p/d
and above) remain of concern.

The June 1997 final rule also
considered the reported effects of fish
oil on LDL cholesterol levels in healthy
persons with normal cholesterol levels,
as well as in persons with diabetes
mellitus, hypertension, abnormal blood
lipid levels, and cardiovascular disease
(62 FR 30751 at 30753 to 30754). Asa
result of its evaluation, FDA found that
although reported study reports are
variable, there appears to be a trend
toward increased LDL cholesterol values
with increased fish oil consumption in
all population subgroups, with the
magnitude of the increase appearing
greater and more consistent in
populations with abnormal blood lipid
levels, hypertension, diabetes, and
cardiovascular disease. Based on its
evaluation, FDA concluded that 3.0 g/p/
d of EPA and DHA is a safe level with
respect to LDL cholesterol.

In the Federal Register of February
26, 2002 (67 FR 8744), FDA published
a proposed rule to amend § 184.1472 by
reallocating the uses of menhaden oil in
food, while maintaining the total daily
intake of EPA and DHA from menhaden
oil at a level not exceeding 3.0 g/p/d.
The proposal was based on a citizen
petition from the National Fish Meal
and Oil Association. The maximum
limit of 3.0 g/p/d on the total daily
intake of EPA and DHA is a safeguard
against the possible adverse effects
discussed in the June 1997 final rule
and the February 2002 proposed rule.
The reallocation is performed by the
following three actions: (1) Reducing the
maximum levels of use of menhaden oil

in some of the currently listed food
categories; (2) adding additional food
categories along with assigning
maximum levels of use in these new
categories; and (3) eliminating the
listing of subcategories, e.g., cookies and
crackers, breads and rolls, fruit pies and
custard pies, and cakes, and including
them under broader food categories, e.g.,
baked goods and baking mixes.

The purpose of the maximum use
levels of menhaden oil in the food
categories is to ensure that the total
daily intake of EPA and DHA does not
exceed 3.0 g/p/d {67 FR 8744 to 8745).
When the June 1997 final rule published
affirming that menhaden oil is GRAS for
use as a direct human food ingredient
with specific limitations, FDA
considered food sources of EPA and
DHA likely to be in the diet at that time,
but the agency did not take into account
that other sources of EPA and DHA
might be developed in the future. The
implicit basis for the restrictions in the
menhaden oil regulation was that while
menhaden oil might be blended with
other oils to make a particular food
product, the sum of DHA and EPA
would not exceed 3.0 g/p/d because
other oils were not significant sources of
DHA and EPA. However, since
publication of the proposed rule, FDA
has received notices from three
companies that have concluded that fish
oils, other than menhaden oil, are GRAS
for use in the same food categories as
those currently listed in § 184.1472(a)(3)
at maximum use levels that are designed
to assure that the combined daily intake
of EPA and DHA would not exceed 3.0
g/p/d. These oils included small
planktivorous pelagic fish body oil (oil
derived primarily from sardine and
anchovy fish) (Ref. 1), a fish oil
concentrate (manufactured from oil
extracted from edible marine fish
species that normally include anchovy,
sardine, jack mackerel, and mackerel)
(Ref. 2), and tuna oil (Ref. 3). In each
case, the company acknowledged the
concerns raised by FDA in the June
1997 final rule and the proposed rule,
about consumption of high levels of
EPA and DHA. Furthermore, in each
case the company stated that its .
determination of GRAS status related
only to the circumstance where its fish
oil product is used as the sole added
source of EPA and DHA in any given
food category and is not combined or
augmented with any other EPA/DHA-
rich oil.

Because of developing interest in food
ingredients that are sources of EPA and
DHA, FDA now believes that it is
necessary to state explicitly in the
regulation that when menhaden oil is
added as an ingredient in foods, it may
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not be used in combination with any
other added oil that is a significant
source of EPA and DHA. Without this
restriction, the intake of DHA and EPA
could exceed 3.0 g/p/d. Because this use
restriction was not contained in the
proposed rule, FDA is issuing this
regulation as a tentative final rule under
21 CFR 10.40(f)(6). FDA will review any
comments that are relevant to this
condition of use and that are received
within the 75-day comment period and
will respond accordingly to these
comments in the Federal Register.

FDA is also making an editorial
update to § 184.1472(a)(2)(iii) to reflect
that the name for the Office of
Premarket Approval has been changed
to the Office of Food Additive Safety.

I1. Comments on the Proposed Rule

The agency provided 75 days for
comments on the proposed rule. At the
close of the comment period, the agency
had received two comments that
expressed concern regarding the
environmental impact of the proposed
rule. These two comments are addressed
separately in section III of this
document. The agency also received
comments that were submitted from a
fish oil company and a trade association
that represents the fish oil industry that
merely expressed general support for
the agency’s proposed rule. The other
comments were from individual
consumers who were opposed to the
proposed rule.

Most of the comments FDA received
expressing opposition to the proposed
rule abjected to declaring menhaden oil
on food labels by the name “omega-3
fatty acids” or a variation of this name.
Many of these comments asserted that
“omega-3 fatty acids” is a misleading
name for menhaden oil. Some
comments were from vegetarians and
vegans who stated that listing
menhaden oil by the name ‘‘omega-3
fatty acids” will make it difficult for
them to avoid this animal product in
foods. There were also comments that
stated that listing menhaden oil by the
name “omega-3 fatty acids” will make it
difficult for those with fish allergies to
avoid this fish oil in foods.

The proposed rule did not address
how menhaden oil is to be listed as an
ingredient on food labels. Generally,
under section 403(i)(2) of the Federal
Food, Drug, and Cosmetic Act (21 U.S.C.
343(i)(2)), a food is misbranded unless
its label bears the common or usual
name of each ingredient. Although
menhaden oil is a significant source of
omega-3 fatty acids, FDA knows of no
basis for considering omega-3 fatty acids
to be its common or usual name. Any
consideration of an alternative name for

menhaden oil, such as “omega-3 fatty
acids,” is outside the scope of the
proposed rule.

FDA also received comments from
consumers asking the agency to
consider the use of omega-3 fatty acids
from sources other than menhaden fish,
such as flax seed. FDA notes that
although menhaden oil does contain
omega-3 fatty acids (primarily EPA and
DHA), omega-3 fatty acids are not the
subject of the proposed rule. Therefore,
the use of other oils is outside the scope
of the proposed rule.

A few comments stated that the
menhaden fish is unsuitable for human
consumption and, therefore, oil from
this fish should not be used as a food
ingredient. As stated in the proposed
rule, menhaden oil is already affirmed
as generally recognized as safe as a
direct human food ingredient
(§ 184.1472). FDA has not received any
new information or comments that
would alter its previous determination
that menhaden oil that meets the
specifications in § 184.1472 is generally
recognized as safe for use in food under
the conditions specified.

Some of the comments FDA received
expressing opposition to the proposed
rule were against the addition of
menhaden oil to foods because of a
concern about the possibility of high
levels of contaminants in the menhaden
oil due to bioaccumulation of these
contaminants in the menhaden fish.
Bioaccumulation describes the process
that results in an increase in the
concentration of a chemical in a
biological organism over time,
compared to the chemical’s
concentration in the environment. FDA
has evaluated data on levels of various
chemical contaminants, such as
pesticides, polychlorinated biphenyls
and dioxins in menhaden oil. Based on
these data, FDA finds no basis for a
safety concern from food uses of
menhaden oil due to possible
bioaccumulation of lipophilic chemical
contaminants in the source fish.

III. Environmental Impact

The agency received two comments
expressing concern about the impact
that the proposed rule will have on the
menhaden fish population. One
comment asked whether this action will
result in the “‘near extinction” of
menhaden, mackerel, and sardines, and
further asked how near extinction, if it
results, would effect ocean ecosystems.
The other comment asserted that
menhaden are being overfished to
extinction, and that because of their
population decline, larger game fish
populations off the Atlantic coast are
dropping proportionately. Neither

comment cited supporting data or
information.

To ensure that the maximum
sustainable yield of menhaden is not
exceeded and to provide long-term
production, the menhaden fisheries are
monitored by the Atlantic and Gulf
States Marine Fisheries Commissions
(which are under the jurisdiction of the
National Marine Fisheries Service
(NMFS)), as well as by State authorities.
If there is a threat to the long-term yield
of a fishery, generally, limits will be
imposed by these organizations. At
present, the Atlantic and Gulf
menhaden fisheries are considered to be
healthy and not overfished. With regard
to the impact that the proposed rule will
have on mackerel and sardines, the
United Nation’s Foreign Agricultural
Organization reports that the primary
practice used to catch menhaden has
one of the lowest discard ratios of any
method for general commercial fishing.
(Less than 3 percent by weight of the
total menhaden catch are other species
of fish.) In addition, NMFS reports a
numerical bycatch incidence (i.e., fish
that are unintentionally caught) of less
than 0.1 percent for the menhaden
fishing industry. For these reasons, the
agency does not believe that the
proposed rule would result in
overfishing of menhaden or have a
significant impact on other species of
fish. In summary, the comments do not
provide a basis on which to change the
conclusions of the environmental
analysis that was prepared for the
proposed rule, as discussed in the
following paragraph.

The agency has previously considered
the environmental effects of affirming
menhaden oil as GRAS as a direct
human food ingredient, provided that
the combined daily intake of EPA and
DHA from menhaden oil does not
exceed 3.0 g/p/d (62 FR 30751 at
30754). The analysis assumed that the
maximum use levels would be
completely used for each food category
and concluded that this action will not
have a significant impact on the
menhaden population. This rule will
reallocate the maximum levels among
food categories but will not increase the
total maximum allowable level.
Therefore, our previous analysis is
applicable. No new information or
comments have been received that
would affect the agency’s previous
determination that there is no
significant impact on the human
environment, and that an environmental
impact statement is not required.

6L000S
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IV. Analysis of Economic Impacts
A. Final Regulatory Impact Analysis

FDA has examined the economic
implications of this tentative final rule
as required by Executive Order 12866.
Executive Order 12866 directs agencies
to assess all costs and benefits of
available regulatory alternatives and,
when regulation is necessary, to select
regulatory approaches that maximize
net benefits (including potential
economic, environmental, public health
and safety, and other advantages;
distributive impacts; and equity).
Executive Order 12866 classifies a rule
as significant if it meets any one of a
number of specified conditions,
including: having an annual effect on
the economy of $100 million, adversely
affecting a sector of the economy in a
material way, adversely affecting
competition, or adversely affecting jobs.
A regulation is also considered a
significant regulatory action if it raises
novel legal or policy issues. FDA has
determined that this tentative final rule
is not a significant regulatory action as
defined by Executive Order 12866.

In the economic analysis of the
proposed rule, we stated that the main
benefit of this rule would be the
expansion of the potential uses of
menhaden oil made possible by the new
maximum levels. Firms choosing to use
menhaden oil will bear labeling and
other costs. Because these costs are
voluntary, they will be borne only if
doing so is anticipated to be
advantageous to the firm. Although
firms making products that now use
menhaden oil at levels below the
current maximum but above the new
maximum could bear potential
compliance costs, we noted in the
proposed rule that FDA did not know of
any products in that category. We
received no comments on this
conclusion, or on any other part of the
preliminary regulatory impact analysis.

B. Final Regulatory Flexibility Analysis

FDA has examined the economic
implications of this tentative final rule
as required by the Regulatory Flexibility
Act (5 U.S.C. 601-612). Ifarule has a
significant economic impact on a
substantial number of small entities, the
Regulatory Flexibility Act requires
agencies to analyze regulatory options
that would lessen the economic effect of
the rule on small entities. FDA finds
that this tentative final rule would not
have a significant economic impact on
a substantial number of small entities.

The use of the menhaden oil by any
small business is voluntary and will be
undertaken only if doing so is
anticipated to be advantageous to the

small business. Small businesses would
only bear a compliance cost if, as stated
previously, they make products that are
below the current maximum but above
the new maximum.

The agency specifically requested
comments from small businesses on its
assumption that no small businesses
make products that will be affected by
reducing the maximum levels of
menhaden oil in pies, cakes, fats, oils,
fish products, and meat products. We
received no comments on that
assumption or any other part of the
initial regulatory flexibility analysis.

C. Unfunded Mandates

Title II of the Unfunded Mandates
Reform Act of 1995 (Public Law 104—4)
requires cost-benefit and other analyses
before any rulemaking if the rule would
include a “Federal mandate that may
result in the expenditure by State, local,
and tribal governments, in the aggregate,
or by the private sector, of $100,000,000
or more (adjusted annually for inflation)
in any 1 year.” The current inflation-
adjusted statutory threshold is $112
million. FDA has determined that this
tentative final rule does not constitute a
significant rule under the Unfunded
Mandates Reform Act.

V. Paperwork Reduction Act

This tentative final rule contains no
collections of information. Therefore,
clearance by the Office of Management
and Budget under the Paperwork
Reduction Act of 1995 is not required.

VI. Federalism

FDA has analyzed this tentative final
rule in accordance with the principles
set forth in Executive Order 13132, FDA
has determined that the tentative final
rule does not contain policies that have
substantial direct effects on the States,
on the relationship between the
National Government and the States, or
on the distribution of power and
responsibilities among the various
levels of government. Because the
agency concludes that this tentative
final rule does not contain policies that
have federalism implications as defined
in the order, a federalism summary
impact statement is not required.

VII. Comments

Interested person may submit to the
Division of Dockets Management (see
ADDRESSES) written or electronic
comments regarding this document.
Submit a single copy of electronic
comments or two paper copies of any
mailed comments, except that
individuals may submit one paper copy.
Comments are to be identified with the
docket number found in the brackets in

the heading of this document. Received
comments may be seen in the Division
of Dockets Management between 9 a.m.
and 4 p.m., Monday through Friday.

VIIIL. References

The following references have been
placed on display in the Division of
Dockets Management (see ADDRESSES)
and may be seen by interested persons
between 9 a.m. and 4 p.m., Monday
through Friday.

1. GRAS notice GRN 000102, including the
response letter to GRN 000102 dated
September 3, 2002, from Alan M. Rulis of
FDA to Edward Iorio of Jedwards
International, available at http://
www.cfsan.fda.gov/~rdb/opa-gras.html.

2. GRAS notice GRN 000105, including the
response letter to GRN 000105 dated October
15, 2002, from Alan M. Rulis of FDA to
Nancy L. Schnell of Unilever United States,
Inc., available at http://www.cfsan.fda.gov/
~rdb/opa-gras.html.

3. GRAS notice GRN 000109, including the
response letter to GRN 000109 dated
December 4, 2002, from Alan M. Rulis of
FDA to Anthony Young of Piper Rudnick,
LLP, available at http://www.cfsan.fda.gov/
~rdb/opa-gras.html.

List of Subjects in 21 CFR Part 184

Food additives.

Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, and redelegated to
the Director, Center for Food Safety and
Applied Nutrition, it is proposed that 21
CFR part 184 be amended as follows:

PART 184—DIRECT FOOD
SUBSTANCES AFFIRMED AS
GENERALLY RECOGNIZED AS SAFE

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

Authority: 21 U.S.C. 321, 342, 348, 371.

2. Section 184.1472 is amended by
revising paragraph (a)(2)(iii) and (a)(3)
and adding paragraph (a)(4) to read as
follows:

§184.1472 Menhaden oil.
a] * * %

(2)(iii) Saponification value. Between
180 and 200 as determined by the
American Oil Chemists’ Society Official
Method Cd 3-25—"Saponification
Value” (reapproved 1989), which is
incorporated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Copies of this publication are available
from the Office of Food Additive Safety,
Center for Food Safety and Applied
Nutrition (HFS-200), Food and Drug
Administration, 5100 Paint Branch
Pkwy., College Park, MD 20740, or
available for inspection at the Center for
Food Safety and Applied Nutrition’s
Library, Food and Drug Administration,
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5100 Paint Branch Pkwy., College Park,
MD 20740, or at the Office of the
Federal Register, 800 North Capitol St.
NW.,, suite 700, Washington, DC.

* * * * *

(3) In accordance with § 184.1(b)(2),
the ingredient may be used in food only
within the following specific limitations
to ensure that total intake of
eicosapentaenoic acid or
docosahexaenoic acid does not exceed
3.0 grams/person/day:

Maximum
Category of food I%V?A:; ;‘;se
served)

Baked goods, baking mixes, 5.0 percent
§170.3(n)(1) of this chapter.

Cereals, § 170.3(n){4) of this 4.0 percent
chapter.

Cheese products, §170.3(n)(5) | 5.0 percent
of this chapter.

Chewing gum, § 170.3(n)(6) of | 3.0 percent
this chapter.

Condiments, § 170.3(n)(8) of 5.0 percent
this chapter.

Confections, frostings, 5.0 percent
§170.3(n)(9) of this chapter.

Dairy product analogs, 5.0 percent
§ 170.3(n)(10) of this chapter.

Egg products, § 170.3(n)(11) of | 5.0 percent
this chapter.

Fats, oils, §170.3(n)(12) of this | 12.0 per-
chapter, but not in infant for- cent
mula.

Fish products, § 170.3(n)(13) of | 5.0 percent
this chapter.

Frozen dairy desserts, 5.0 percent
§170.3(n)(20) of this chapter.

Gelatins, puddings, 1.0 percent
§170.3(n)(22) of this chapter.

Gravies, sauces, §170.3(n)(24) | 5.0 percent
of this chapter.

Hard candy, § 170.3(n)(25) of 10.0 per-
this chapter. cent

Jams, jellies, § 170.3(n)(28) of 7.0 percent
this chapter.

Meat products, § 170.3(n)(29) of | 5.0 percent
this chapter. .

Milk products, § 170.3(n)(31) of | 5.0 percent
this chapter.

Nonalcoholic beverages, 0.5 percent
§ 170.3(n)(3) of this chapter.

Nut products, § 170.3(n)(32) of | 5.0 percent
this chapter.

Maximum
Category of food |ﬁ‘V?c|>00df ‘(J:se
served)
Pastas, § 170.3(n)(23) of this 2.0 percent
chapter.
Plant protein products, 5.0 percent
§170.3(n)(33) of this chapter.
Poultry products, § 170.3(n)(34) | 3.0 percent
of this chapter.
Proc d fruit juices, 1.0 percent
§ 170.3(n)(35) of this chapter.
Processed vegetable juices, 1.0 percent
§ 170.3(n)(36) of this chapter.
Snack foods, § 170.3(n)(37) of 5.0 percent
this chapter.
Soft candy, § 170.3(n)(38) of 4.0 percent
this chapter.
Soup mixes, § 170.3(n)(40) of 3.0 percent
this chapter.
Sugar substitutes, 10.0 per-
§170.3(n)(42) of this chapter. cent
Sweet sauces, toppings, syrups, | 5.0 percent
§ 170.3(n)(43) of this chapter.
White granulated sugar, 4.0 percent
§ 170.3(n)(41) of this chapter.

(4) To ensure safe use of the
substance, menhaden oil shall not be
used in combination with any other
added oil that is a significant source of
eicosapentaenoic acid or
docosahexaenoic acid.

* * * * *

Dated: January 6, 2004.
L. Robert Lake,

Director, Office of Regulations and Policy,
Center for Food Safety and Applied Nutrition.

{FR Doc. 04-811 Filed 1-14—-04; 8:45 am]
BILLING CODE 4160-01-S

DEPARTMENT OF THE INTERIOR

Bureau of Indian Affairs

25 CFR Chapter 1

Meeting of the No Child Left Behind
Negotiated Rulemaking Committee

AGENCY: Bureau of Indian Affairs,
Interior.

ACTION: Announcement of negotiated
rulemaking committee meeting.

SUMMARY: The Secretary of the Interior
has established an advisory Committee
to develop recommendations for
proposed rules for Indian education
under the No Child Left Behind Act of
2001. As required by the Federal

Advisory Committee Act, we are
announcing the date and location of the
next meeting of the No Child Left
Behind Negotiated Rulemaking
committee.

DATES: The Committee’s next meeting
will be held February 2-7, 2004. The
meeting will begin at 8:30 pm (PST) on
Monday, February 2 and end at 5 pm
(PST) on Saturday, February 7, 2004.

ADDRESSES: The meeting will be held at
the San Diego Mission Bay Hilton, 901
Camino Del Rio South, San Diego,
California 82108, telephone (619) 543—
9000.

FOR FURTHER INFORMATION CONTACT:
Shawna Smith, No Child Left Behind
Negotiated Rulemaking Project
Management Office, P.O. Box 1430,
Albuquerque, NM 87103-1430;
telephone (505) 248-7241/6569; fax
(505) 248-7242; email ssmith@bia.edu.
We will post additional information as
it becomes available on the Office of
Education Programs Web site under
“Negotiated Rulemaking” at http//
www.oiep.bia.edu.

SUPPLEMENTARY INFORMATION: The
Secretary, after consultation with the
tribes, has revised the charter of the
negotiated rulemaking committee
established to negotiate regulations to
implement the No Child Left Behind
Act of 2001 (Pub. Law 107-110). Under
this revised charter, the committee will
negotiate new regulations covering
Closure or Consolidation of Schools
(Section 1121(d)) and National Criteria
for Home Living Situations (Section
1122). For more information on
negotiated rulemaking under the No
Child Left Behind Act, see the Federal
Register notices published on December
10, 2002 (67 FR 75828) and May 5, 2003
(68 FR 23631) or the Web site at http/
/www.oiep.bia.edu under ""Negotiated
Rulemaking.”

There is no requirement for advance
registration for members of the public
who wish to attend and observe the
Committee meeting or any work group
meetings. Members of the public may
make written comments on the above-
listed items to the Committee by
sending them to the NCLB Negotiated
Rulemaking Committee, Project
Management Office, P.O. Box 1430,
Albuquerque, New Mexico 87103. We
will provide copies of the comments to
the Committee.

The agenda for the February 2-7,
2004, meeting is as follows:
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DHA-RICH OIL NOTIFICATION

Table 1 Intended Uses and Maximum Use Levels of DHA-rich oil in Food
FPYPNT) b
Food Category Initial ::}:ebr;’d:v:ig:te) Levels  Future Intenc‘i::i;hst: Levels (% by
Nonalcoholic beverages (3) - 0.3
Pastas (23) - 13
Poultry products (34) - 20
Processed fruit juices (35) - 0.7
White grandulated sugar (41) - 27
Sugar substitutes (42) - 6.7
Chewing gum (6) - 20
Gelatins and puddings (22) - 0.7
Confections and frosting (9) - 3.3
Sweet sauces, toppings, and syrups (43) - 3.3

?Based on 21 CFR §184.1472

® Based on tentative final rule amending 21 CFR §184.1472 (69 FR 2313; January 15, 2004)

! The number in parenthesis following each food category refers to the paragraph listing of the particular food category in 21 CFR
170.3(n)

2 Included in “Baked goods and baking mixes”

*Not including infant formula

* Included in “Milk products”

In a final rule affirming menhaden oil as GRAS for use as a direct human food ingredient (21
CFR §184.1472), the FDA concluded that 3.0 g EPA (eicosapentaenoic acid) and
DHA/person/day is a safe intake level with respect to bleeding time, increased bleeding time,
glycemic control and LDL cholesterol levels (FDA, 1997). In order to ensure that intake does not
exceed 3.0 g/person/day the FDA introduced maximum use levels of menhaden oil in specific
food categories. The specific food categories and use limitations for menhaden oil were
published recently in a tentative final rule (FDA, 2004a). The use limitations of EPA and DHA
were based on the content of EPA and DHA within menhaden oil, approximately 20%.
Furthermore, the FDA stated that menhaden oil may not be used in combination with any other
added oil that is a significant source of EPA and DHA, as to ensure compliance with the
prescribed limitations.

Comparing the composition of menhaden oil (sum of approximately 20% of EPA and DHA) with
DHA-rich oil (DHA content of 38 to 50% and no significant EPA content), it can reasonably be
concluded that approximately twice as much menhaden oil as DHA-rich oil will have to be
consumed for the same intake of w-3 fatty acids. Inversely, any limitation of use levels from
DHA-rich oil will therefore have to be less than 50% of the use levels of menhaden oil to
ascertain compliance with the safe intake level. Consequently, the limitation of DHA-rich oil use
levels to 40% of the use levels in all food categories considered by the US FDA for the GRAS
use of menhaden oil would also ascertain compliance with the safe intake level of 3.0
g/person/day for the sum of EPA and DHA. To ensure safe use levels in the intended food

October 29, 2004 3
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DHA-RICH OIL NOTIFICATION

categories and levels of use, DHA-rich oil shall not be used in combination with any other added '
oil that is a significant source of EPA or DHA.

DHA is primarily consumed through the ingestion of fatty fish, which contain high amounts of
PUFAs with concentrations of w-3 fatty acids ranging from 0.1 to 5.3 g/100 g (Ascherio et al.,
1995; Sanders, 1989). The normal consumption of w-3 fatty acids in the United States is
approximately 1,600 mg/day, primarily as a-linolenic acid (18:3), as well as lesser amounts of
EPA, DHA, and DPA. The total amount of DHA consumed per day in the United States has
been estimated at 100 to 200 mg/day, while higher consumption of DHA has been reported in
other populations such as Japan, Norway, South Africa, and the Portuguese island of Madeira
whose diets include many DHA-containing foods with average DHA intakes of approximately
500 to 700 mg DHA/day (Dolecek and Granditis, 1991; Schloss et al., 1997; Fluge et al., 1998;
Johansson et al., 1998; Kris-Etherton et al., 2000; Sugano and Hirahara, 2000; Torre et al.,
2000). Recommended intakes of w-3 PUFAs have been published by a number of scientific
authorities including Health Canada, which recommends an intake of 1,000 to 1,800 mg w-3
PUFAs/day in a ratio of 1:4 to 1:10 with w-6 PUFAs (Health and Welfare Canada, 1990).
Furthermore, the International Society for the Study of Fatty Acids and Lipids (ISSFAL)
recommended adequate intakes (Al) of a minimum of 220 mg/day for both DHA and EHA
separately, while a combined Al for both DHA and EPA was recommended at 650 mg/day. The
British Nutrition Foundation also has recommended a desirable intake of DHA and EPA within
females and males of the population of approximately 1,100 and 1,400 mg/day, respectively
(BNF, 2000).

L.LE Basis for the GRAS Determination

The determination that DHA-rich oil, as defined in Appendix |, is GRAS is on the basis of
scientific procedures (see Appendix | entitled, “EXPERT PANEL CONSENSUS STATEMENT:
THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS OF DHA-RICH OIL UNDER
THE CONDITIONS OF INTENDED USE IN TRADITIONAL FOODS").

The safety of DHA-rich oil is based on animal studies using other DHA-containing oils, as well as
studies performed specifically with DHA-rich oil (reported as DHA45-0il). The studies performed
with DHA-rich oil included mutagenicity/genotoxicity, acute, subchronic, and a single generation
reproductive toxicity study. Human clinical trials also are included in support of the safety of
DHA-rich oil, whereby a number of toxicologically relevant endpoints are examined including
bleeding times and other hemostatic parameters, glycemic control, LDL cholesterol and other
plasma lipid fractions, as well as additional clinical studies with endpoints related to the safety of
DHA.

October 29, 2004 4
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DHA-RICH OIL NOTIFICATION

I.F Availability of Information

. The data and information that serve as the basis for this GRAS determination will be sent to the
U.S. Food and Drug Administration upon request or will be available for FDA review and copying
at reasonable times at the offices of:

Dr. Bernd Haber

Head of Scientific and Regulatory Affairs

Nutrinova Nutrition Specialties & Food Ingredients GmbH
Industriepark Héchst, D 706

65926 Frankfurt, Germany

Should the FDA have any questions or additional information requests regarding this notification,
Nutrinova GmbH will supply these data and information.

Il -Detailed.Information About the Identity. of-the. Substance -

ILA  Identity

DHA-rich oil is a refined triacylglycerol oil (>95% triacylglycerols), derived from a marine protist,
with a total fatty acid composition of 38 to 50% DHA. The remaining fatty acids of DHA-rich oil
are comprised mainly of saturated palmitic acid (16:0) (28 to 37%) and a lesser amount (8 to
14%) of the w-6 fatty acid, docosapentaenoic acid (DPA) (22:5). In addition, DHA-rich oil

. contains safe and suitable antioxidants as permitted by the FDA for use in edible oils to ensure
stability.
Common or Usual Name: DHA-rich ail, containing 38 to 50% DHA; DHA oil 45;
DHA45-TG; Nutrinova® DHA
Chemical Name: All-cis-4,7,10,13,16,19-docosahexaenoic acid (22:6)
esterified to glycerol
Chemical Abstracts Service None assigned for DHA-rich oil; however, DHA assigned

CAS No. 6217-54-5

The structural formula of DHA is provided below in Figure 1.
Figure 1 All-cis-4,7,10,13,16,19-docosahexaenoic acid (22:6)

— — — _LOAH

‘ October 29, 2004 5
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DHA-RICH OIL NOTIFICATION

BEST ORIGINAL COPY

I.B Method of Manufacture

DHA-rich oil is produced in accordance with current good manufacturing practices through a
multi-step fermentation and refining process using a genetically stable and pure culture of the
marine protist, Ulkenia sp. DHA-rich oil is extracted via a solvent-based extraction process
using food grade solvents and processing aids, and is further refined by processes standard to
the edible oil industry, including degumming, deacidification, bleaching and deodorization, using
materials appropriate for food processing. A schematic diagram of the proprietary
manufacturing process for DHA-rich oil is presented in Figure 3. Product specifications are
presented in Table 4.

Figure 3 — Proprietary Manufacturing Process for DHA-rich oil
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DHA-RICH OIL NOTIFICATION

Table 4 Product Specifications for DHA-rich oil
Parameter Specification
DHA 38 to 50 (% by weight)
Trans Fatty Acids £2%
Peroxide value < 5 meq./kg
Acid value < 0.5 mg KOH/g
Moisture and Volatiles £0.05%
Unsaponifiables £45%
Lead <0.1 ppm
Arsenic < 0.5 ppm
Mercury < 0.5 ppm

lll. ~ Basis for GRAS Determination .

Pursuant to 21 CFR §170.30, the composition of DHA-rich oil intended for use in foods by
Nutrinova GmbH, as defined in Appendix |, has been determined to be GRAS based on
scientific procedures. This determination is based on the opinion of experts (the Expert Panel)
who are qualified by their scientific training and experience to evaluate the safety of DHA-rich oil
as a component of food. Further support for the safety of DHA-rich oil is well established based
on the historical consumption of DHA from fatty fish (e.g., haddock, tuna, salmon, mackerel) and
other food sources.

The safety of DHA-rich oil is supported by a number of toxicological studies conducted in mice
and rats, specifically acute, subchronic and single generation reproduction studies, as well as,
with mutagenicity studies conducted using Salmonella typhimurium, Escherichia coli WP2 uvrA
(with or without metabolic activation), or using a chromosomal aberration assay in Chinese
hamster fibroblast cells (Fujii and Suwa, 1998; Kashima and Sarwar, 2000; Neda, 2000;
Bruijntjes-Rozier and van Ommen, 2001; Kuilman and Waalkens-Berendsen, 2001; Kroes et al.,
2003). The results of these studies indicate that DHA-rich oil, is not genotoxic or mutagenic, and
is of low toxicity. When administered to rats via the diet at levels providing up to 2,000 mg/kg
body weight/day (equivalent to 900 mg DHA/kg body weight/day) in the subchronic study, and as
high as 11,200 mg DHA-rich oil/kg body weight/day (equivalent to 5,040 mg DHA/kg body
weight/day) in female rats during gestation and lactation (days 1 to 14), DHA-rich oil did not
produce any compound-related adverse effects (aside from effects attributed to the extremely
high levels of PUFAs added in the diet of the experimental animals).

October 29, 2004 7
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DHA-RICH OIL NOTIFICATION

The safety of DHA-containing fish and microalgal-derived oils has been studied extensively in
toxicological studies, and these studies further support the safety of DHA-rich oil. Overall, the
data from these studies indicate that gavage or dietary administration of fish or microalgal-
derived oils does not produce significant adverse effects on mortality, body weight gains, food
consumption, or clinical observations in laboratory animals including mice, rats, and pigs (Danse
and Verschuren, 1978a; Ruiter et al., 1978; Willumsen et al., 1993; Boswell et al., 1996;
Hempenius et al., 1997, 2000; Wibert et al., 1997; Rabbani et al., 1999; Arterburn et al.,
2000a,b; Oarada et al., 2000; Hammond et al., 2001a,b,c). Yellow fat disease, which is
characterized by accretion of lipofuscin pigment, degeneration of adipose cells (steatosis), and
inflammation of adipose tissue (steatitis) (Danse and Steenbergen-Botterweg, 1976; Danse and
Verschuren, 1978a; Danse et al., 1979), has been reported to occur naturally in wildlife species
and was reported in rats, rabbits, mink, and pigs in various toxicological studies following the
consumption of diets rich in w-3 PUFAs (i.e., w-3 PUFA-containing oils at dietary concentrations
ranging from as high as 12 to 19% for periods of 8 weeks to 12 months in length) in combination
with a vitamin E deficient state (Jones et al., 1969; Helgebostad and Ender, 1973; Danse and
Steenbergen-Botterweg, 1976, 1978; Danse and Verschuren, 1978a,b; Ruiter et al., 1978;
Danse et al., 1979; Charnock et al., 1987; Verschuren et al., 1990; Farwer et al., 1994;
Hempenius et al., 1997, 2000). This effect is considered a normal response to a large load of
dietary lipids, and may be prevented by concurrently administering vitamin E with high-PUFA
diets (Helgebostad and Ender, 1973; Verschuren et al., 1990; Farwer et al., 1994; Muggli, 1994;
Ando et al., 2000). Some study authors reported increased liver and spleen weights in mice and
rats administered high PUFA diets at daily intakes ranging from 25 to 9,500 mg/kg body weight
and varying durations of 4 to 13 weeks (Danse and Verschuren, 1978a,b; Boswell et al., 1996;
Hempenius et al., 1997; McGuire et al., 1997; Burns et al., 1999a; Rabbani et al., 1999; Oarada
et al., 2000); however, no histopathological effects were observed in these organs and the
increased organ weights were reported to be adaptations to accommodate the large lipid load.

The safety of DHA-rich oil is further corroborated by an extensive number of human clinical
studies with endpoints relevant to determining the safety and metabolism of DHA (von Schacky
et al., 1985; Hostmark et al., 1988; Mehta et al., 1988; Radack ef al., 1989; Banaa et al., 1992;
Deslypere, 1992; Haglund et al., 1992, 1998; Kenny et al., 1992; Mori et al., 1992, 1997, 2000;
Saynor and Gillott, 1992; Schmidt et al., 1992; Almdahl et al., 1993; Clark et al., 1993; Connor et
al., 1993; Hansen et al., 1993a,b, 1998a,b; Harris et al., 1993, 1997; Krokan et al., 1993; Mundal
et al., 1993; Nilsen et al., 1993; Swalils et al., 1993; Axelrod et al., 1994; Chin and Dart, 1994;
Cirillo et al., 1994; de Maat et al., 1994; Eritsland et al., 1994a,b, 1995a,b, 1996; Henderson et
al., 1994; Leaf et al., 1994; Lungershausen et al., 1994; Mackness et al., 1994; McVeigh et al.,
1994; Mundal et al., 1994; Nordoy et al., 1994, 1998; Prisco et al., 1994, 1995; Turini et al.,
1994; Bonnema et al., 1995; Christensen et al., 1995; Luostarinen ef al., 1995; Misso and
Thompson, 1995; Morgan et al., 1995; Sacks et al., 1995; Toft et al., 1995, 1997; Tremoli et al.,
1995; Agren et al., 1996, 1997; Bagdade et al., 1996; Balestrieri et al., 1996; Conquer and
Holub, 1996, 1998; Engstrém et al., 1996, Fasching et al., 1996; Gray et al., 1996; Hamazaki et
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al., 1996; Innis and Hansen, 1996; Lenzi et al., 1996; McGrath et al., 1996; McManus et al.,
1996; Otto et al., 1996, Palozza et al., 1996; Rivellese et al., 1996; Rossing et al., 1996; Silva et
al., 1996; Wigmore et al., 1996; Yosefy et al., 1996; Adler and Holub, 1997; Badalamenti et al.,
19897; Brister and Buchanan, 1997; Freese and Mutanen, 1997a,b; Goh et al., 1997;
Grimsgaard et al., 1997, 1998; Nelson ef al., 1997; Roulet ef al., 1997; Sanders et al., 1997; Tsai
and Lu, 1997; Gogos et al., 1998; Kelley et al., 1998, 1999; Swahn et al., 1998; Burns et al.,
1999b; Conquer et al., 1999; Grundt et al., 1999; Pirich et al., 1999; Seljeflot et al., 1999; Véricel
et al., 1999; Wensing et al., 1999; Almallah et al., 2000; Wallace et al., 2000; Yaqoob et al.,
2000; Woodman et al., 2003). As reviewed by Kroes et al. (2003) and as reported by the Expert
Panel, clinical studies include metabolic studies indicating that the absorption, distribution, and
metabolism of DHA is similar to other fatty acids, as well as, studies examining the effect of
DHA-containing oils on bleeding times and other hemostatic parameters, glycemic control, low
density lipoprotein (LDL) cholesterol and other plasma lipid fractions, as well as, additional
measured endpoints (e.g., immune function, liver and kidney function) related to the safety of
DHA. Overall, the results of these studies provide evidence that DHA, at estimated exposures
provided through the intended use of DHA-rich oil, would not have an adverse effect on human
health. The available data further indicates other components of DHA-rich oil, namely palmitic
acid, docosapentaenoic acid, and sterols, would not have adverse effects on human health
(Kroes et al., 2003) under the intended conditions of use of DHA-rich oil.

The consumption of DHA-containing oils providing up to 6 g DHA/day, alone or in combination
with DPA and/or EPA, has been reported to result in alterations of platelet and total serum
phospholipid and nonesterified fatty acid compositions, with increases in the levels of w-3
PUFAs, including DHA, and concomitant decreases in levels of arachidonic acid (AA) (20:4; w-
6) of up to 26% (Mori et al., 1992, 1997; Schmidt et al., 1992; Mundal et al., 1993; Eritsland et
al., 1994a; Henderson et al., 1994; Leaf et al., 1994; Turini ef al., 1994; Luostarinen et al., 1995;
Tremoli et al., 1995; Conquer and Holub, 1996; Engstrom et al., 1996; Parkinson et al., 1996;
Nelson et al., 1997; Conquer and Holub, 1998; Haglund et al., 1998; Conquer et al., 1999;
Yaqoob ef al., 2000). Arachidonic acid, either obtained in the diet or as a biosynthetic product of
linoleic acid (18:2; w-6), occurs as a fatty acid component of platelet membranes and most
tissue phospholipids functioning as the main precursor of eicosanoids, which are involved in
mediation of hemostatic parameters and immune cell function and response (Linder, 1991;
Foegh ef al., 1998; Kelley and Rudolph, 2000). Critical review of the scientific literature indicates
that while AA levels may decrease following consumption of w-3 PUFAs, the concentration of
AA generally remains within normal physiological concentrations of 5 to 15% of total fatty acids
of platelet membranes and tissue phospholipids (Kroes ef al., 2003). There is no indication that
DHA, at exposures estimated through the proposed uses of DHA-rich oil, would adversely affect
hemostatic parameters or immune function or response as a result of possible concomitant
decreases in platelet and total serum phospholipid and nonesterified fatty acid levels of AA
(Haglund et al., 1992, 1998; Mori et al., 1992, 1997; Schmidt et al., 1992; Eritsland et al., 1994a;
Henderson et al., 1994; Leaf et al., 1994; Parkinson et al., 1994; Turini et al., 1994; Luostarinen
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et al., 1995; Tremoli et al., 1995; Conquer and Holub, 1996; Engstrém et al., 1996; Nelson et al.,
1997; Gogos ef al., 1998; Kelley et al., 1998, 1999; Conquer ef al., 1999; Almallah et al., 2000;
Yaqoob et al., 2000).

The safety of DHA-rich oil is further substantiated given that the source organism, Ulkenia sp., a
thraustochytrid and a member of the Chromista kingdom (Bahnweg, 1979; Cavalier-Smith et al.,
1994; Honda et al., 1999; European Register of Marine Species, 2001), has not been reported to
produce toxins or to demonstrate pathogenicity (OmegaTech GmbH, 1997; Van Dolah, 2001).
Thraustochytrids are known to exhibit worldwide distribution, having been identified in plankton
and other marine detritus, as well as comprising a portion of the diet of filter-feeding
invertebrates in the marine ecosytem (Ulken et al., 1990; Sathe-Pathak et al., 1993; Azevedo
and Corral, 1997; Naganuma et al., 1998). Due to their wide distribution throughout the marine
ecosystem, thraustochytrids constitute an indirect component of the human diet through the
consumption of marine creatures (e.g., clams or mussels). The source organism has been
demonstrated to be nonmutagenic in the Ames assay using Salmonella typhimurium strains
TA97, TAS8, TA100, and TA102 with or without metabolic activation (Fujii and Suwa, 1999).
Furthermore, the source organism, Ulkenia sp. is taxonomically distinct from known toxin-
producing organisms and no known species of thraustochytrids have been identified as
producers of microalgal toxins (OmegaTech GmbH, 1997; Van Dolah, 2001). The absence of
microalgal toxins has been confirmed in lot analyses of DHA-rich oil, thus demonstrating the
absence of common algal and cyanobacterial toxins. Furthermore, independent evaluation by
scientific experts (Melkonian, 2003; Schaumann, 2003), using data pertinent to safety, has
concluded Ulkenia sp. to be both nontoxigenic and nonpathogenic to man.

Evaluation of the totality of the scientific data by the Expert Panel pertaining to the safety of
DHA-rich oil under the intended conditions of use in foods resulted in the conclusion that DHA-
rich oil, “meeting appropriate food grade specifications, and manufactured and used in
accordance with current good manufacturing practice, under the conditions of intended use
specified herein, is “generally recognized as safe” (GRAS)” (see Appendix ).

The intended intake of DHA through the intended food uses of DHA-rich oil will not exceed the
limits assigned by the FDA through the menhaden oil GRAS, and is consistent with other w-3,
DHA-containing oils that have notified the FDA as GRAS for similar uses (FDA, 2002a,b;
2004b,c). Since the DHA level in DHA-rich oil is approximately 2 to 2.5 times higher than the
combined levels of DHA and EPA in menhaden oil, the proposed use levels for DHA-rich oil of
40% of those GRAS-affirmed for menhaden oil will ensure an intake within the limits considered
safe by the FDA. Furthermore, DHA-rich oil is not intended for use in combination with other oils
that are significant sources of w-3 fatty acids, DHA and EPA.

There are no indications from the published literature, or from the published studies conducted
with DHA-rich oil, that under the conditions of intended use in traditional foods, DHA-rich oil
would result in any adverse health effects.
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EXPERT PANEL CONSENSUS STATEMENT: THE GENERALLY RECOGNIZED AS
SAFE (GRAS) STATUS OF DHA-RICH OIL UNDER THE CONDITIONS OF
INTENDED USE IN TRADITIONAL FOODS

September 15, 2004

INTRODUCTION

At the request of Nutrinova Nutrition Specialties & Food Ingredients GmbH (Nutrinova), an
Expert Panel (the “Panel”) of independent scientists, qualified by their relevant national and
international experience and scientific training to evaluate the safety of food ingredients, was
specially convened to conduct a critical and comprehensive evaluation of the available pertinent
data and information, and determine whether, under the conditions of intended use as a nutrient
in traditional foods, DHA-rich oil would be “generally recognized as safe” (GRAS), based on
scientific procedures. DHA-rich oil is a docosahexaenoic acid (DHA)-rich triacylglycerol oil
derived from Ulkenia sp. microalgae by Nutrinova. The Panel consisted of the below-signed
qualified scientific experts: Robert Kroes, D.V.M., Ph.D. (Utrecht University), Ernst Schaefer,
M.D. (Tufts University), and Gary Williams, M.D. (New York Medical College). Curricula vitae
evidencing the Panel members’ qualifications for evaluating the safety of food ingredients are
provided in Attachment 1.

The Panel, independently and collectively, critically evaluated a comprehensive package of
scientific information and data compiled from the literature and other published sources through
May 2004. The Panel also evaluated any other data and information, published or unpublished,
that the Panel deemed appropriate or pertinent to safety of DHA-rich oil under the conditions of
intended use. In addition, the Panel considered data and information provided by Nutrinova,
including information pertaining to the method of manufacture and product specifications,
analytical data, intended use levels in specified food products, consumption estimates for all
intended uses, data on the safety of similar DHA-containing fish and marine oils, and
unpublished corroborating toxicological studies conducted on DHA-rich oil and the source
microalgae.

Following independent, critical evaluation of such data and information, the Panel unanimously
concludes that under the conditions of intended use in traditional foods described herein, DHA-
rich oil, meeting appropriate food-grade specifications, and manufactured and used in
accordance with current good manufacturing practice, is GRAS based on scientific procedures.
A summary of the basis for the Panel’s conclusion, excluding confidential data and information,
is provided below.
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MANUFACTURING AND COMPOSITION

DHA-rich oil is produced in accordance with current good manufacturing practice following multi-
step fermentation of a genetically stable and pure culture of the marine protist, Ulkenia sp.
DHA-rich oil is extracted from the microalgae via a solvent-based extraction process using food
grade solvents and processing aids, and is further refined by processes standard to the edible
oil industry, including degumming, deacidification, bleaching and deodorization, using materials
appropriate for food processing. Specifications for DHA-rich oil are presented in Table 1.
Analysis of nonconsecutive representative lots demonstrated compliance with final product
chemical, physical, and microbiological specifications, and stability under recommended storage
conditions.

Table 1 Product Specifications for DHA-rich oil
Parameter Specification
DHA 38 to 50 (% by weight)
Trans Fatty Acids <2 %
Peroxide value <5 meq./kg
Acid value <0.5 mg KOH/g
Moisture and Volatiles <0.05 %
Unsaponifiables <45%
Lead <0.1 ppm
Arsenic <0.5 ppm
Mercury <0.5 ppm

DHA-rich oil is a refined, food grade oil of >95% triacylglycerols, with a total fatty acid
composition of 38 to 50% DHA. The remaining fatty acids of DHA-rich oil are comprised mainly
of saturated palmitic acid (16:0) (28 to 37%) and a lesser amount (8 to 14%) of the w-6 fatty
acid, docosapentaenoic acid (DPA) (22:5). In addition, the DHA-rich oil product will contain safe
and suitable antioxidants permitted by the FDA for use in edible oils to ensure stability.

INTENDED USE AND ESTIMATED INTAKE

The main dietary source of polyunsaturated fatty acids (PUFAs), such as DHA, is fish,
particularly fatty fish, in which concentrations of total w-3 fatty acids range from 0.1 to 5.3 g/

100 g (1, 2). Inthe U.S., the usual consumption of w-3 fatty acids amounts to approximately
1,600 mg/day, predominantly as a-linolenic acid (18:3), but also including eicosapentaenoic acid
(EPA), DHA, and DPA. Of the total amount of w-3 fatty acids consumed per day in the U.S., an
estimated 100 to 200 mg is consumed as DHA (3, 4). Other populations with a traditionally
higher consumption of DHA-containing foods, such as Japan, Norway, South Africa, and the
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Portuguese island of Madeira, have average DHA intakes of approximately 500 to 700 mg
DHA/day (5-9).

Several international scientific authorities have published recommendations for daily intakes of
w-3 PUFAs. For example, although the nutrition recommendations of Health Canada do not
distinguish the identities of individual w-3 PUFAs, they provide a recommended daily intake of
1,000 to 1,800 mg w-3 PUFAs/day, in a ratio of 1:4 to 1:10 with w-6 PUFAs (10). A workshop
convened by the International Society for the Study of Fatty Acids and Lipids (ISSFAL)
concluded there was insufficient data to determine a Dietary Reference Intake (DRI) for w-3
PUFAs; however, Adequate Intakes (Als) of a minimum 220 mg/day each for DHA and EPA,

~ and 650 mg/day for DHA and EPA combined were recommended (11). In Europe, the British
Nutrition Foundation has recommended a desirable population intake of 1,100 mg (females) and
1,400 mg (males) of DHA and EPA/day (12).

Several w-3 fatty acids, such as EPA (20:5) and DHA (including DHA from marine algae) also
are sold as dietary supplements, and the U.S. Food and Drug Administration (FDA) currently
allows a qualified health claim for w-3 fatty acids and a reduced risk of coronary heart disease
to appear in labeling for dietary supplement products (13). Additionally, under certain conditions
of intended use in foods, similar oils, such as fully hydrogenated, partially hydrogenated, and
refined menhaden oils, are affirmed as GRAS by FDA for use in several specified foods (21
CFR §184.1472) (14, 15). The recognized difference between menhaden oil, a refined oil
derived from menhaden fish, and edible vegetable oils and animal fats is the higher percentage
of PUFAs with 4 to 6 double bonds in menhaden oil, including EPA (13.7%), DHA (6.6%), and
DPA (1.9%) (15). Furthermore, other DHA-containing oil ingredients are used in a number of
traditional food products, as the FDA has responded with no objections against several GRAS
notices submitted for other sources of w-3 fatty acids for uses identical to those specified as
GRAS for menhaden oil (16, 17, 203, 204).

The only notable differentiation regarding DHA-rich oil as compared to other DHA-containing
products already on the market is the production source. DHA-rich oil is derived from a
fermentation process using a nontoxigenic and nonpathogenic marine protist, which has not
previously been used in the production of food products or ingredients; never the less, the fatty
acids identified in DHA-rich oil are the same as those of fish and microalgal-derived oils already
consumed by the human population.

Nutrinova intends to market DHA-rich oil as a food ingredient to increase the intake of dietary
w-3 PUFAs, particularly DHA, a critical component of most cell membranes and tissues.

In a final rule affirming menhaden oil as GRAS for use as a direct human food ingredient (21
CFR §184.1472) the FDA concluded that 3.0 g/person/day of EPA and DHA is a safe intake
level with respect to bleeding time, increased bleeding, glycemic control and LDL cholesterol
levels (15). To ascertain menhaden oil intake at a level not exceeding 3.0 g/person/day,
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limitations on the maximum use levels in specific food categories were introduced. In a
tentative final rule, the FDA published a revised list of food categories and use limitations for
menhaden oil in these categories (202). The determination of use limitations was made on the
basis of a content of EPA and DHA of approximately 20% in menhaden oil. To ensure
compliance with the limitations, FDA stated that menhaden oil may not be used in combination
with any other added oil that is a significant source of EPA and DHA.

The DHA content of DHA-rich oil is 38 to 50%, as shown in product specifications and product
analyses. DHA-rich oil is a significant source of DHA, but contains only traces of EPA.

The individual intended food uses and use levels for DHA-rich oil are consistent with the current
GRAS use of menhaden oil specified in 21 CFR §184.1472 and the revised uses outlined in
FDA'’s tentative final rule regarding GRAS-affirmed food uses for menhaden oil. The food uses
and maximum use levels for DHA-rich oil are summarized in Table 2.

Comparing the composition of menhaden oil (sum of approximately 20% of EPA and DHA) with
DHA-rich oil (DHA content of 38 to 50% and no significant EPA content), it can reasonably be
concluded that approximately twice as much menhaden oil as DHA-rich oil will have to be
consumed for the same intake of w-3 fatty acids. Inversely, any limitation of use levels from
DHA-rich oil will therefore have to be less than 50% of the use levels of menhaden oil to
ascertain compliance with the safe intake level. Consequently, the limitation of DHA-rich oil use
levels to 40% of the use levels in all food categories considered by the US FDA for the GRAS
use of menhaden oil would also ascertain compliance with the safe intake level of 3.0
g/person/day for the sum of EPA and DHA. To ensure safe use levels in the intended food
categories and levels of use, DHA-rich oil shall not be used in combination with any other added
oil that is a significant source of EPA or DHA.

Table 2 Intended Uses and Maximum Use Levels of DHA-rich oil in Food
CrepT] B

Food Category Initial ::}:inydvev: ilgjf:) Levels Future Intem‘i::igu;;a Levels (% by
Cookies, crackers (n = 1) 3.3 -
Breads, rolls (white and dark) (1)° 0.7 / -
Fruit pies, custard pies (1)° 4.7 -
Cakes (1)° 8.7 -
Cereals (4) 2.7 2.7
Baked Goods and baking mixes - 3.3
Fats and oils (12)° 13.4 8.0
Yogurt (31)* 27
Milk Products (31) - 3.3
Cheese products (31) ) - 3.3
Frozen dairy products (20) 33 3.3
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Table 2 Intended Uses and Maximum Use Levels of DHA-rich oil in Food

Initial® Intended Use Levels Future® Intended Use Levels (% by
Food Category

(% by weight) weight)
Meat products (29) ' 6.7 33
Egg products (11) 33 3.3
Fish products (13) 13.4 3.3
Condiments (8) 33 3.3
Soup mixes (40) 20 33
Snack foods (37) 33 3.3
Nut products (32) 3.3 3.3
Gravies and sauces (24) 33 33
Plant protein products (33) - 33
Processed vegetable juices (36) - 0.7
Hard candy (25) - 6.7
Soft candy (38) - 2.7
Jams and jellies (28) - 4.7
Dairy product analogs (10) - 33
Nonalcoholic beverages (3) - 0.3
Pastas (23) - 1.3
Poultry products (34) - 20
Processed fruit juices (35) - 0.7
White grandulated sugar (41) - 2.7
Sugar substitutes (42) - 6.7
Chewing gum (6) - 2.0
Gelatins and puddings (22) - 0.7
Confections and frosting (9) - 3.3
Sweet sauces, toppings, and syrups (43) - 3.3

®Based on 21 CFR §184.1472
® Based on tentative final rule amending 21 CFR §184.1472 (69 FR 2313; January 15, 2004)
! The number in parenthesis following each food category refers to the paragraph listing of the particular food category in 21 CFR
170.3(n)
2 Included in “Baked goods and baking mixes”
Not including infant formula
* Included in “Milk products”

In its existing (21 CFR §184.1472) and tentative revised final rule affirming menhaden oil as
generally recognized as safe, the FDA published maximum use levels for menhaden oil to
ensure the total daily intake of combined DHA and EPA does not exceed 3 g/person/day. As
the DHA level in DHA-rich oil is approximately 2 to 2.5 times higher than the combined levels of
DHA and EPA in menhaden oil, the proposed use levels for DHA-rich oil of 40% of those GRAS-
affirmed for menhaden oil, ascertain an intake within the limits considered safe by the FDA.
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Furthermore, DHA-rich oil is not intended for use in combination with other oils that are
significant sources of w-3 fatty acids, DHA and EPA.

DATA PERTAINING TO SAFETY

Scientific evidence supporting the safety of DHA-rich oil includes a history of w-3 fatty acid
consumption as a result of their natural presence in food, an abundance of published metabolic,
clinical, and toxicological data on DHA-containing fish and microalgal-derived oils, and
unpublished corroborating toxicological and mutagenicity studies on DHA-rich oil, and |
mutagenicity and toxicity studies on the microalgal source, Ulkenia sp.

Studies of Absorption, Distribution, and Metabolism

DHA is an abundant cell membrane fatty acid (18-22), which is obtained directly in the diet or
biosynthetically derived through desaturation and elongation of dietary precursor essential fatty
acids (20, 23). The absorption, distribution, and metabolism of DHA are known to be similar to
other dietary fatty acids. DHA is present in DHA-rich oil in triglyceride form. Following
enzymatic hydrolysis of the triglyceride in the upper intestine, the free fatty acids and
2-monoglycerides are incorporated into bile acid micelles for diffusion into the enterocytes,
where they are incorporated into new triglycerides (20, 21, 24). Reconstituted triglycerides
enter the lymph in the form of chylomicrons and are transported to the blood for distribution and
may rapidly be incorporated into plasma lipid fractions, erythrocyte membranes, platelets, and
adipose tissue. In passing through the capillaries of adipose tissue and liver, the chylomicron-
contained triglycerides and phospholipids are hydrolyzed with subsequent release of free fatty
acids to the tissues for metabolism or reesterification into triglycerides and phospholipids for
storage as energy (20, 22). Generally, free fatty acids are transported across the mitochondrial
membrane in the form of acyl-carnitine (21), where they then undergo g-oxidation with removal
of 2 carbons from the fatty acid chain and production of acetic acid, a shorter-chained fatty acid,
and acetyl CoA, which combines with oxaloacetic acid and enters the citric acid cycle for energy
production (22). As fatty acids of 20 carbons or more are not easily transported across the
mitochondrial membrane, DHA also may be metabolized via peroxisomal g-oxidation (19, 21,
25-27). As a minor peroxisomal metabolic pathway, DHA may be retroconverted to EPA, which
involves B-oxidation, auxiliary enzymes, and removal of 2 carbon units from the carboxyl end of
the fatty acid (28-30).

Clinical Studies Relating to the Safety of DHA-Rich Oil

Human consumption of dietary DHA from traditional sources is considered safe based on the
historical consumption of fish, and fish- and marine-based products. In 1993, the FDA identified
3 possible adverse effects associated with human consumption of w-3 PUFAs: 1) reduced
platelet aggregation; 2) increased low-density lipoprotein (LDL) cholesterol levels; and 3)
reduced glycemic control among diabetics [58 FR 2682 (January 6, 1993)] (31).

GU0034

September 15, 2004 ' 6 of 33



In 1997, following a thorough evaluation of several published clinical trials, the FDA affirmed
that menhaden oil is GRAS under certain specified conditions of intended use (21 CFR -
§184.1472), and concluded that consumption of up to 3 g DHA + EPA combined/person/day
does not pose a “significant risk for increased bleeding time”, has no “clinically significant effect
on glycemic control”, and is “safe with respect to the effect on LDL cholesterol” (15).
Subsequently, in a public letter permitting a dietary supplement qualified heaith claim for w-3
fatty acids and coronary heart disease, FDA stated that the use of EPA and DHA w-3 fatty
acids, including DHA from marine microalgae, as dietary supplements is safe (13).

Subsequent to FDA's 1997 GRAS affirmation of menhaden oil, a number of additional clinical
studies of the potential effects of DHA-containing oils on hemostatic parameters, glycemic
control, and LDL-C have been conducted. A comprehensive summary of greater than 90
published clinical trials was reviewed by the Panel (32-135). These clinical studies ranged in
duration from 1 week to >1 year, and were conducted with DHA-containing fish and marine oils
providing up to 6 g DHA/day, alone or in combination with DPA and/or EPA. The available
clinical data do not provide evidence that DHA, at estimated exposures provided through the
intended use of DHA-rich oil, would have an adverse effect on human health. The clinical data
measured endpoints such as LDL-C levels, glycemic control, bleeding time, platelet
aggregation, or other hemostatic parameters, as well as immune function or response, kidney or
liver function, or lipid peroxidation. Overall, the results of these studies indicate that DHA,
provided in fish or marine-derived oils alone or in combination with DPA and/or EPA, at levels
up to 6 g DHA/person/day, would not produce significant adverse effects on these parameters.
These results are consistent with the earlier conclusions of the FDA that consumption of up to
3 g DHA + EPA/day is safe.

The Panel noted that consumption of DHA-containing oils providing up to 6 g DHA/day, alone or
in combination with DPA and/or EPA, has been reported to result in alterations of platelet and
total serum phospholipid and nonesterified fatty acid compositions, with increases in the levels
of w-3 PUFAs, including DHA, and concomitant decreases in levels of arachidonic acid (AA)
(20:4; w-6) of up to 26% (42-45, 48, 56, 58-60, 72, 73, 77, 81, 82, 84, 113, 124, 136).
Arachidonic acid (AA), either obtained in the diet or as a biosynthetic product of linoleic acid
(18:2; w-6), occurs as a fatty acid component of platelet membranes and most tissue
phospholipids functioning as the main precursor of eicosanoids, which are involved in mediation
of hemostatic parameters and immune cell function and response (20, 137, 138). Critical review
of the scientific literature indicates that while AA levels may decrease following consumption of
w-3 PUFAs, the concentration of AA generally remains within normal physiological
concentrations of 5 to 15% of total fatty acids of platelet membranes and tissue phospholipids.
Additionally, the fatty acid composition of DHA-rich oil comprises up to 1.8% AA. There is no
indication that DHA, at exposures estimated through the proposed uses of DHA-rich oil, wouid
adversely affect hemostatic parameters or immune function or response as a result of possible
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concomitant decreases in platelet and total serum phospholipid and nonesterified fatty acid
levels of AA (42-44, 46, 48, 56, 58-60, 72, 73, 77, 81, 82, 84, 124-128, 136).

When viewed in its entirety, the scientific evidence from published clinical studies with DHA-
containing oils indicates that the consumption of DHA-rich oil, under the conditions of intended
use, would not be expected to produce adverse effects on human health.

Toxicological Studies

Safety of Other DHA-Containing Oils

The safety of DHA-containing fish and microalgal-derived oils has been studied extensively.
Overall, the data from these toxicological studies indicate that gavage or dietary administration
of fish or microalgal-derived oils does not produce significant adverse effects on mortality, body
weight gains, food consumption, or clinical observations in laboratory animals including mice,
rats, and pigs (25, 139-150). Yellow fat disease, which is characterized by accretion of
lipofuscin pigment, degeneration of adipose cells (steatosis), and inflammation of adipose tissue
(steatitis) (139, 151, 152), has been reported to occur naturally in wildlife species and was
reported in rats, rabbits, mink, and pigs in various toxicological studies following the
consumption of diets rich in w-3 PUFAs (i.e., w-3 PUFA-containing oils at dietary concentrations
ranging from as high as 12 to 19% for periods of 8 weeks to 12 months in length) in combination
with a vitamin E deficient state (139, 140, 142, 147, 151-159). This effect is considered a
normal response to a large load of dietary lipids, and may be prevented by concurrently
administering vitamin E with high-PUFA diets (154, 158-161). Some study authors reported
increased liver and spleen weights in mice and rats administered high PUFA diets at daily
intakes ranging from 25 to 9,500 mg/kg body weight and varying durations of 4 to 13 weeks
(139, 141, 142, 144, 147, 148, 162, 163); however, no histopathological effects were observed
in these organs and the increased organ weights were reported to be adaptations to
accommodate the large lipid load.

Studies of DHA-Rich Oil

In addition to a critical review of the available scientific data on the safety of DHA-containing fish
and other microalgal-derived oils, the safety of DHA-rich oil (reported as DHA45-0il) derived
from Ulkenia sp. was assessed in various genotoxicity and acute, subchronic, and reproductive
toxicity studies. These studies were summarized and reported by Kroes et al. (201).

DHA-rich oil (reported as DHA45-0il) was not genotoxic in the Ames assay using Salmonella
typhimurium and Escherichia coli WP2 uvrA, with or without metabolic activation (164, 165,
201), or in a chromosomal aberration assay in Chinese hamster fibroblast cells (166, 201).
DHA-rich oil (reported as DHA45-0il) was reported to have low acute oral toxicity in mice and
rats (i.e., LDso values >2,000 mg DHA-rich oil’lkg body weight) (167, 168, 201).
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In a subchronic toxicity study of DHA-rich oil (reported as DHA45-oil), groups of 30 Sprague-
Dawley Crj:CD (SD) IGS rats (15/sex/group) were administered distilled water or various
combinations of DHA-rich oil and DHA27 (an oil containing 27% DHA) by daily oral gavage for a
period of 90 days (169, 201). The combinations of DHA-rich oil/DHA27 tested included 0/2,000,
500/1,500, 1,000/1,000, and 2,000/0 mg/kg body weight/day. Based on total DHA oil content,
these dosing regiments provided daily doses of 540, 630, 720, and 900 mg DHA/kg body
weight/day, respectively. Additional groups of 5 rats/sex/dose receiving distilled water or 2,000
mg/kg body weight/day of DHA-rich oil or DHA27 were allowed a 4-week recovery period
following the 90 days of dosing. Effects of treatment on mortality and clinical signs, neurologic
responses, body weight gain, food and water consumption, hematology, clinical chemistry,
urinalysis, and on the resuits of ophthalmology, gross pathological, and histopathological
examinations were evaluated. There were no treatment-related differences between DHA27
and DHA-rich oil. Compared to the water controls, there were no biologically significant effects
of treatment with DHA-rich oil alone or in combination with DHA27. At necropsy, increased
relative liver weights were reported in animals fed DHA-rich oil alone or 1,000 mg/kg body
weight/day of each oil, which were likely the result of the large lipid load, as reported for rats in
several published feeding and gavage studies with fish and marine algal-derived oils providing
daily intakes ranging from 25 to 9,500 mg/kg body weight for durations of 4 to 13 weeks. In the
absence of histopathological lesions or changes in enzymes indicative of liver toxicity, the
increased liver weights were considered to be not toxic in nature. Similarly, reported increases
in the absolute weights, and in some cases, relative weights, of several organs including the
spleen, kidneys, and adrenals were not considered to be of toxicological significance as there
were no histopathological correlates to the organ weight findings and, in all cases, the
magnitude of change was small. Thus, 90-day gavage treatment with DHA-rich oil, alone or in
combination with DHA27 was reported to have no adverse effect on the findings of the
ophthalmology, gross pathology, or histopathology examinations. Additionally, dose-dependent
effects were not observed with increasing levels of DHA administration. Given the lack of
histopathological effects, the NOAEL in this study was considered to be 2,000 mg DHA-rich
oil’lkg body weight/day (approximately 900 mg DHA/kg body weight/day), which was the highest
dose tested. '

The in utero toxicity of DHA-rich oil (reported as DHA45-0il) produced from Ulkenia sp. was
evaluated in a one-generation study in rats (170, 201). Groups of 56 Wistar (Crl:(WI)WU BR)
rats (28/sex/group) were administered DHA-rich oil in the diet at concentrations of 0 (control),
1.5, 3.0, or 7.5% for 10 weeks prior to mating. The total intake of test material (as DHA-rich oil)
ranged throughout the different phases of the study period and is presented in Table 3. After
successful mating, males were sacrificed and necropsied, while females continued to be
exposed at their respective concentrations and were allowed to deliver. On post-natal Déy
(PND) 21, all pups were weaned and sacrificed after gross external evaluation. Evaluations
were made of mortality, clinical signs, body weights, food consumption, fertility and reproductive
performance, litter size, malformed pups, pup weights, and gross pathology and histology of
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dead or stillborn pups and all F, animals. There was no effect of treatment with DHA-rich oil on
mortality or clinical signs. Sporadic increases in body weight gains were reported for some of
the treatment groups compared to corn oil controls; however, differences in food consumption
also were detailed, which the authors indicated may have accounted for the observations of
weight gains in these groups. With respect to reproductive parameters, treatment with DHA-rich
oil was reported to have no effect on precoital time, mating index, fertility indices, fecundity,
gestation index and duration, numbers of stillborn pups, or post-implantation losses. Similarly,
there were no adverse effects of treatment on the numbers of pups, pups/litter, pup mortality,
sex ratio, pup weight, or incidence of malformations. Absolute liver weights were increased in
mid- and high-dose males, and in low- and high-dose females; however, these effects were
considered by the study authors to be of no toxicological significance, as no gross or
histopathological correlates were reported and similar effects have been reported in rats in
several feeding and gavage studies of fish and marine algal-derived oils. Increased absolute
and relative spleen weights were reported and were associated with an increased incidence
and/or severity of extramedullary hematopoiesis observed histologically. The only significant
gross pathology reported was the presence of “yellow spots” within the abdominal adipose
tissue of the Fo animals. These yellow spots were reportedly compatible with findings
associated with yellow fat disease, and microscopic evaluation of these yellow spots yielded the
diagnosis of lipogranuloma by the study authors. To address these reported effects, a panel of
internationally recognized expert pathologists (Expert Pathology Panel) was convened to
independently and bollectively critically evaluate the scientific data of this study, as well as
additional relevant data compiled from the published literature and any other data and
information deemed by the pathology experts to be pertinent to the evaluation. The Expert
Pathology Panel agreed that the reported effects were related to the administration of high

- levels of DHA-rich oil (reported as DHA45-0il), but, they concluded that the adipose tissue
alteration was in fact steatitis, which occurs naturally and experimentally in many different
species fed diets that are high in PUFAs, including DHA-containing oils, and are relatively low in
antioxidants (171). The Expert Pathology Panel unanimously concluded that the steatitis was
the “result of a nutritional imbalance... attributable to the extremely high levels of DHA45-oil
administered”, the increased spleen weights were due to extramedullary hematopoiesis
“consistent with a response to steatitis,” and the “findings reported in the one-generation
reproduction study are those expected with high exposure to PUFAs and raise no concern for
human safety of DHA45-oil under appropriate conditions of use.” The findings of the Expert
Panel were reported by Kroes et al. (201).

Safety of Other Components of DHA-Rich Qil
Palmitic Acid

The total fatty acid content of DHA-rich oil comprises approximately 33% palmitic acid (16:0) of
total fatty acids. Palmitic acid is a natural component of the human diet and has been identified
in meat, poultry, fish, grain products, and milk and milk products (172). Palmitic acid was = .
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reported to have an estimated daily intake in the U.S. population in the range of 11 to 19 g/day
(172).

The exposure to DHA from the intended food uses will be a maximum of 3 g/day under the
conditions of intended use. On the basis of DHA-rich oil containing a minimum of 43% DHA of
the total fatty acid content, the maximum intake of palmitic acid corresponds to approximately
2.3 g/day. This intake is at least 5 times less than the amount of palmitic acid already
consumed as a natural constituent of the diet, and thus the estimated intake of palmitic acid
through the intended use of DHA-rich oil would not have an impact on the relative amount of
daily dietary palmitic acid. Therefore, the estimated intake of palmitic acid through the proposed
uses of DHA-rich oil would not be expected to produce adverse effects on human health.

DPA

The fatty acid composition of DHA-rich oil includes up to 14 and 0.6%, respectively, of the w-6
and w-3 isomers of DPA. Similar to DHA, both forms of DPA are cell membrane fatty acids (23,
29, 173-175) which may be derived by biosynthesis through elongation, desaturation, or
shortening of endogenous long chain fatty acids (20, 23, 27-29), or by the dietary intake of foods
such as fish, seal, or fish or microalgal-derived oils (44, 176, 177). As both DPA isomers are
component fatty acids of fish oil, the safety of w-3 and w-6 DPA is supported by the numerous
non-clinical and clinical studies that have reported no adverse effects following dietary
supplementation with fish or marine oil.

In a series of dietary studies in rats and rabbits that evaluated the subchronic, reproductive, and
developmental toxicity of microalgal-derived DPA (w-6)-containing oils (calculated to provide
doses of up to 630 mg DPA/kg body weight/day) (149, 150, 178), no compound-related effects
on survival, clinical observations, body weight gains, food consumption, urinalysis
measurements, or gross necropsy findings, and no effect of treatment on hematological
parameters, spleen weight, or on the gross and histopathological appearance of the spleen or
adipose tissue were reported. Overall, there were no reported effects of treatment on
reproductive performance, duration of gestation, mean litter size, or number of litters with live
and/or dead pups, and no effects on postimplantation loss, mean fetal or pup body weight/litter,
. or morphological developments in either species.

In zinc deficient and non-deficient rats provided a dietary dose of up to 17 mg DPA/kg body
weight for a period of 6 weeks, no differences between non-zinc deficient control or treatment
groups with respect to final body weight, absolute liver and testes weight, plasma and testes
zinc levels, or spermatid content of the testis parenchyma were reported (173).

Additionally, as described previously, subchronic toxicity and one-generation reproduction
studies were performed in rats using DHA-rich oil (reported as DHA45-0il) (201). In the 90-day
subchronic toxicity study, gavage administration of combinations of DHA-rich oil/DHA27 to
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groups of 30 Sprague-Dawley Crj:CD (SD) IGS rats (15/sex/group) provided daily combined w-3
and w-6 DPA doses of at least 0, 41, 82, and 163 mg DPA/kg body weight/day (169, 201). As

described previously, there were no biologically significant effects of treatment with DHA-rich oil
at the highest dose evaluated in the study, 2,000 mg DHA-rich oil’lkg body weight/day, providing

163 mg DPA/kg body weight/day. In the one-generation reproductive toxicity study in Wistar
(Crl:(WhHWU BR) rats (28/sex/group), DPA intakes ranged from 65 to 913 mg DPA/kg body
weight/day (see Table 3), without adverse toxicological effects attributable to DHA-rich oil, or
components thereof (170, 201). As discussed above, lipogranuloma of the abdominal adipose
tissue and increased absolute and relative spleen weights associated with an increased
incidence and/or severity of extramedullary hematopoiesis were reported in some of the
treatment animals compared to controls, and it was unanimously concluded by the Expert
Pathology Panel that the “findings reported in the one-generation reproduction study are those
expected with high exposure to PUFAs and raise no concern for human safety of DHA45-oil
under appropriate conditions of use” (201).

lactation Days 1 to 14)

Table 3 Estimated Daily Intake of DHA-rich oil, DHA, and DPA' by Rats in the
One-Generation Reproduction Study
Low-Dose Group Mid-Dose Group High-Dose Group
(1.5% DHA-rich oil) (3.0% DHA-rich oil) (7.5% DHA-rich oil)
Estimated Intake of DHA-rich oil (mg/kg body weight/day)
Males 800 to 1,000 1,500 to 2,000 3,400 t0 4,700
Females (pre-mating) 1,800 to 2,200 3,400 to 4,300 7,900 to 9,700
Females (gestation and 1,800 to 2,700 3,700 to 5,300 7,800 to 11,200

lactation Days 1 to 14)

Estimated Intake of DHA (mg/kg body weight/day)
Males 360 to 450 675 to 900 1,530 to 2,115
Females (pre-mating) 810 to 990 1,630 to 1,935 3,555 to 4,365
Females (gestation and 810to 1,215 1,665 to 2,385 3,510 to 5,040
lactation Days 1 to 14)

Estimated Intake of DPA (mg/kg body weight/day)
Males 65 to 82 122 t0 163 277 to 383
Females (pre-mating) 147 to 179 277 to 350 644 to 791
Females (gestation and 147 to 220 302 to 432 636 to 913

! Estimated DPA values were calculated using a minimum value of 8.15% as the DPA (w-6 + w-3) content of DHA-

rich oil.

Although no clinical studies were identified that evaluated the possible effects of DPA alone, 6
studies of fish or marine-derived oils with reported DPA contents were reviewed and provide
supporting evidence for the safety of dietary DPA. No significant effects on glycemic control or
LDL-C levels were reported in healthy subjects or diabetic patients receiving supplemental fish
oil providing up to 800 mg DPA/day for periods of 6 weeks to 9 months (approximately 13 mg
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DPA/kg body weight/day for an average 60 kg individual) (54, 56, 84, 98, 99). Decreased
collagen-induced platelet aggregation was reported in 18 diabetic patients receiving fish oil
providing 200 mg DPA/day for 6 weeks; however, ADP-induced aggregation was not affected
and therefore the Panel considered that the overall effect of the fish oil on platelet aggregation is
not clear (54). Increased bleeding times and decreased von Willebrand factor were reported in
24 healthy subjects (10 males, 14 females) consuming fish oil providing approximately 210 mg
DPA/person/day for a period of 9 months (84). Although bleeding times were increased,
fibrinogen levels also were increased and there was no associated reduction in platelet
aggregability; thus, the clinical significance of the increased bleeding times is not clear.
Additionally, due to the various w-3 and w-6 fatty acids comprising the fatty acid content of fish
oils, the effects reported by Schmidt et al. (84) and Axelrod et al. (54) cannot be attributed to a
single PUFA, such as DPA. In 12 hyperlipidemic patients (10 males, 2 females) receiving 0.42
or 0.84 mL DPA/day (approximately 0.39 and 0.78 mg, respectively)' for a period of 4 weeks,
LDL-C levels were decreased by 2% and no significant effects on glycemic control and were
reported (44). Considering the totality of available evidence, the estimated intake of DPA (<1
g/day) through the proposed uses of DHA-rich oil would not be expected to produce adverse
effects in humans.

Sterols

The unsaponifiable fraction of DHA-rich oil is low and consists primarily of sterols at a level
around or even below 1%. Representative lot analyses of DHA-rich oil identified the main sterol
components as cholesterol, 7-dehydrostigmasterol and 4-methyl-chondrillasterol.

The safety of dietary cholesterol and other sterols is well documented in the scientific literature.
Cholesterol is a natural constituent of the human diet, and 4-methyl sterols have been identified
in the normal metabolic pathway of cholesterol biosynthesis in man, and in several food
sources, including fish, shellfish, and rice bran (180, 181). 7-Dehydrostigmasterol was
quantified in phytosterols purified from the unsaponifiable fraction of soybean oil (182). Hence,
although quantitatively minor constituents, the sterols in DHA-rich oil would be considered to
already occur in the human diet.

With typical sterol levels below 1% in DHA-rich oil, the level of intake of sterols under the
intended conditions of use of DHA-rich oil would be minimal. Typical cholesterol levels are
around 30% of total sterols. Assuming a maximum intake of DHA-rich oil of 7.9 g/day (based on
38% DHA in DHA-rich oil contributing to 3 g/person/day), a total sterol content of 1% and 30%
of sterols being cholesterol, the theoretical maximum daily cholesterol intake from DHA-rich oil
would be approximately 24 mg. Similarly, the theoretical maximum intake for phytosterols

‘Calculated based on the density value for menhaden fish oil (1 79)
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would be approximately 55 mg/day. The safety of dietary cholesterol and phytosterols is well
documented in the scientific literature. Cholesterol and phytosterols are natural constituents of
the diet and 4-methyl sterols occur in the endogenous metabolic pathway of cholesterol
biosynthesis. These intakes well below the amounts of sterols already consumed as natural
constituents of the diet (up to 400 mg/person/day) (183-187), and thus, the estimated intake of
sterols through the proposed uses of DHA-rich oil would not have an impact on the relative
amount of cholesterol and phytosterols already consumed in the diet. Therefore, the dietary
exposure to cholesterol, 7-dehydrostigmasterol, and 4-methyi-chondrillasterol from the intended
use of DHA-rich oil would not be expected to produce adverse effects on human health.

Studies Pertaining to the Safety of the Source Organism

The source organism (a thraustochytrid) is a member of the kingdom Chromista (188-191).
Although there are no data demonstrating detailed human consumption of the source organism,
thraustochytrids have been identified in plankton and other marine detritus and comprise a
portion of the diet of filter-feeding invertebrates, and thus constitute an indirect component of the
human diet through consumption of fish and other marine animals (192-195). There have been
no identified reports of Ulkenia sp. producing toxic chemicals or pathogenicity (196, 197).
Microalgal toxin analysis of representative lots of DHA-rich oil confirmed the absence of the
common algal and cyanobacterial toxins, such as domoic acid, Paralytic Shellfish Poisons
(PSP), Diarrhetic Shellfish Poisons (DSP), Neutrotoxic Shellfish Poisons (NSP), pectenotoxins,
yessotoxins, azaspiracides, Prymnesium toxins, and microcystins and nodularin. Additionally,
independent scientific expert evaluation of the available data pertinent to the safety of the
microalgal source concluded Ulkenia sp. is both nontoxigenic and nonpathogenic to man (198,
205). '

The conclusion that the microalgae is nontoxicogenic is supported by mutagenicity and classical
rodent toxicity studies using the DHA-rich oil source organism. The microalgal source was
reported to produce negative results in the Ames assay using Salmonella typhimurium strains
TA97, TAS8, TA100, and TA1 02, with or without metabolic activation (199). In a 14-day feeding
study, the microalgal source suspended in distilled water was administered orally to ICR male
mice (SPR) at a dose of 2 g source organism/kg body weight/day (200). A control group
received distilled water only. No significant differences in clinical signs, body weight gains, or
necropsy observations were reported for the microalgal source-treated mice.

Summary 0UL0042

Overall, when viewed in its entirety, the scientific data summarized above support the safe
intake of DHA-rich oil under the conditions of intended use in traditional foods. While the
production of DHA-rich oil from the microalgae Ulkenia sp. for use as a food ingredient is
unique, the source microorganism is nontoxigenic and nonpathogenic, and all components of
DHA-rich oil have a history of occurrence in the diet. The safety of DHA-rich oil is established
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by a wealth of historical information on populations consuming higher levels of DHA than those
that would resuit from the conservative estimate of intake under the conditions of intended use.
Clinical studies reveal no potential for toxicity of DHA under the conditions of intended use. The
epidemiologic and clinical data are supported by animal toxicity studies, which are corroborated
by studies on DHA-rich oil (reported as DHA45-0il). The Panel noted the growing body of
evidence of cardiovascular risk reduction with the use of w-3 fatty acids in randomized placebo-
controlled clinical trials.

There are no indications from the published literature, or from the published studies conducted
with DHA-rich oil, that under the conditions of intended use in traditional foods, DHA-rich oil
would result in any adverse health effects.

0U0043
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@ CONCLUSION

Based on our independent and collective, critical review of the available pertinent scientific
evidence, as members of an Expert Panel specially convened for this purpose, we unanimously
conclude that DHA-rich oil, meeting appropriate food grade specifications, and manufactured
and used in accordance with current good manufacturing practice, under the conditions of
intended use specified herein, is “generally recognized as safe” (GRAS), based on scientific-
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United States

Professor of Medicine
Tufts University School of Medicine
Distinguished Professor of Nutrition
Friedman School of Nutrition Science and Policy at Tufts University
Chief, Lipid Metabolism Laboratory, and Senior Scientist,
Jean Mayer USDA Human Nutrition Research Center
on Aging at Tufts University
Director, Lipid and Heart Disease Prevention Program
Division of Endocrinology, Metabolism, Diabetes, and Molecular Medicine
Tufts-New England Medical Center
Director, Cardiovascular Research Laboratory
Friedman School of Nutrition Science and Policy at Tufts University
Boston, MA
Lipid Metabolism Laboratory

1968 - B.A., Harvard University, Cambridge, MA, (biology)
1970 - B.M.S., Dartmouth Medical School, Hanover, NH.

1972 - M.D., Mount Sinai School of Medicine, New York, NY.
American Board of Medicine

American Board of Internal Medicine

Dr. Schaefer received his B.A. cum laude from Harvard University, his B.M.S. from Dartmouth Medical
School, and his M.D. with honors from Mt. Sinai School of Medicine; he did his medical residency at Mt. Sinai
Hospital, New York, and an endocrinology fellowship at the National Institutes of Health, where he also was a
senior investigator. Since 1982 he has been at Tufts University where he is currently a Professor of Medicine at
Tufts University School of Medicine, Director of the Lipid and Heart Disease Prevention Program, and Senior
Scientist and Chief of the Lipid Metabolism Laboratory at the Jean Mayer USDA Human Nutrition Research
Center on Aging at Tufts University. He was the recipient of the J.D. Lane Award of the U.S. Public Health
Service (1981), the Irvine H. Page Arteriosclerosis Research Award from the American Heart Association
(1981), the Saul Horowitz Jr. Research Award, Mt. Sinai School of Medicine (1989), the Oliver Smith Award
of New England Medical Center for Patient Care (1999,2001), the E.V. McCollum Research Award of the
American Society for Clinical Nutrition (2000), and a Distinguished Faculty Award from Tufts University
(2001). Since 1997 he has been a member of Who’s Who in America. He is an author or co-author of over 400
publications and served on the first and second adult treatment panels of the National Cholesterol Education
Program of the National Institutes of Health, on the Nutrition and Metabolism Study Section of the NIH, and
the Nutrition Committee of the American Heart Association. Dr. Schaefer is the U.S. editor of the journal
Atherosclerosis. His research focuses on the nutritional and genetic regulation of plasma lipoproteins, and their
relationship to coronary heart disease risk, and on the dietary and drug treatment of lipid disorders, as well as
on optimal diets for the prevention of heart disease in the elderly.

Research Rotation on Lipoproteins, Albert Einstein College of Medicine, L

(Drs. Paul Roheim, Howard Eder). (§18) 00 76

The Mount Sinai Hospital, New York, New York, Medical Internship,

First and Second Year Medical Residency (Dr. Solomon Berson, Dr. Fenton Schaffner, Dr. Richard Gorlin)
Guest Investigator, Rockefeller University, New York, New York;
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(on elective time from Mt. Sinai); (Dr. Paul Schreibman). /

1975-1978 Staff Associate, Molecular Disease Branch, National Heart, Lung, and Blood Instltute National Institutes of
Health, Bethesda, MD; (Dr. Robert Levy, Dr. Bryan Brewer). ’

1978-1980 Endocrinology Fellow, National Institutes of Health, Bethesda, MD. (Dr. Bruce Weintraub).

1980-1982 Senior Investigator, Molecular Disease Branch, National Heart, Lung, and Blood Institute, National Institutes of
Health, Bethesda, MD. (Dr. Bryan Brewer).

1982- Chief, Lipid Metabolism Laboratory, Jean Mayer USDA Human Nutrition Research Center on Aging at Tufts
University, Boston, MA. (Drs. Hamish Munro, Harold Sandstead, Irwin Rosenberg, Robert Russell).

1982-2004 Director, Lipid Clinic and Lipid Division, New England Medical Center, Boston, MA

1982-1989 Associate Professor of Medicine, Tufts University School of Medicine, Boston, MA

1982-1989 Associate Professor of Nutrition, School of Nutrition, Tufts University, Medford, MA

1989- Professor of Nutrition, School of Nutrition Science and Policy, Tufts University Medford, MA

1989- Professor of Medicine, Tufts University School of Medicine, Boston, MA

2004- Director, Lipid and Heart Disease Prevention Clinic and Research Program, Cardiovascular Research

Associates, Inc.

Military Service:1975-82: Surgeon, Commissioned Corps, U.S. Public Health Service.

Societies: Fellow, American Heart Association, Council on Arteriosclerosis

Honors:

Fellow, American Federation of Clinical Research

Fellow, American Society of Clinical Investigation

Fellow, American Institute of Nutrition

Fellow, American College of Physicians

Member, American Association for the Advancement of Science

B.A., cum laude, Harvard University, 1968.

Mosby Book Award for Excellence in Clinical Medicine, Mount Sinai School of Medicine, Class of 1972.

J.D. Lane Investigator Award, U.S. Public Health Service Professional Association (shared with D.W. Anderson, Ph.D.
and H. Bryan Brewer, Jr., M.D.), 1981.

Irvine H. Page Arteriosclerosis Research Award for Young Investigators, American Heart Association Council on
Arteriosclerosis, 1981.

Saul Horowitz Jr. Memorial Research Award, Mt. Sinai School of Medicine, NY, 1989.

Outstanding Publication of the Year, 1992, Jean Mayer USDA Human Nutrition Research Center on Aging at Tufts
University (shared with J.S. Cohn).

Oliver Smith Award for excellence, compassion, and service to patients at New England Medical Center,

1999, 2001.

E.V. McCollum Award, American Society for Clinical Nutrition, 2000.

Distinguished Faculty Award, Tufts University, 2001.
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USA-USSR First Lipoprotein Symposium and Scientific Exchange, Leningrad, 1981.

David Rubinstein Lecture, Canadian Lipoprotein Club, Quebec, 1982.

Seminar in Medicine, Beth Israel Hospital, Boston, 1983.

Reviewer, NHLBI Program Projects, 1982-present.

Member, American Heart Association, Council on Arteriosclerosis, Credentials Committee, 1984-1986.

Member, American Heart Association, Lipoprotein Metabolism Grant Review Committee, 1983-1987.

Member, American Heart Association, Council on Arteriosclerosis, Program Committee, 1985-1987.

Member, Parent Committee for Evaluation of Specialized Centers of Research on Arteriosclerosis, National Heart, Lung, and
Blood Institute, 1985-1986.

Member, Parent Committee for Evaluation of National Demonstration and Education Programs in Arteriosclerosis, NHLBI, 1986.
Member, Editorial Board, Circulation, 1983-1986.

Member, Editorial Board, Metabolism, 1985-1992.

Member, Editorial Board, Journal of Nutrition, 1987-1992. OU 0077
Member, National Cholesterol Education Program, Expert Panel on Adult Detection and Treatment (ATP I), National Heart, Lung
and Blood Institute, National Institutes of Health, 1986-1987.

Member, Nutrition Study Section, National Institutes of Health, 1986-1990.
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USA-USSR Second Lipoprotein Symposium and Scientific Exchange, Bethesda, MD, 1986. !
Member, Policy Board, Atherosclerosis Risk in Communities, National Heart, Lung and Blood Instltute 1986-present.
Member, Cholesterol Education Program, American Heart Association, Massachusetts Affiliate, !1988 1996; Chairman
1990-1991.
Member, American Heart Association Nutrition Committee, 1989-1992;
Chairman, Program Committee 1989-1991.
Member, National Cholesterol Education Program, Second Expert Panel on Adult Detection and Treatment (ATP II), National
Heart Lung and Blood Institute, National Institutes of Health, 1991-1992.
Member, Metabolism Study Section, National Institutes of Health, 1995-2000; Chairman 1998-2000.
U.S. Editor and Reviews Editor, Atherosclerosis, 1997 - present.
Member, US-Italy Scientific Exchange, 2002.

Major Current Research Support:

1.

Tufts University Contract with the U.S. Department of Agriculture at the Human Nutrition Research Center on

Aging at Tufts University, Lipoproteins, Nutrition, and Aging Contract 53-3K06-5-10 (10/82-present; E.J. Schaefer, M.D.,
Principal Investigator).

National Institutes of Health, Caloric Density, Obesity, and Cardiovascular Risk, Grant ROIHL-57981; (8/1/99 - 7/30/04, E.J.
Schaefer, M.D., Principal Investigator).

National Institutes of Health, Human Metabolic and Genetic Core Laboratory, Tufts-New England Medical Center, Boston
Obesity Nutrition Research Center, Center Grant with Boston University, Harvard School of Public Health, and Beth Israel
Deaconess Medical Center, Harvard Medical School, (7/1/03 — 6/30/08; E.J. Schaefer, M.D., Core Laboratory Director, B.
Corkey, Principal Investigator).

National Institutes of Health, Pharmacogenetics of Statins, Grant R01 HL 074753 (3/1/04 — 2/29/08. E.J. Schaefer, MD,
Principal Investigator).

Veterans Affairs Contract Central Laboratory for Diabetes Intervention Study, (9/1/01 — 8/30/07, E.J. Schaefer, Principal
Investigator).

National Institutes of Health, HDL Subspecies and Coronary Heart Disease, (4/1/00 — 4/30/05, B.F. Asztalos, Ph.D.,
Principal Investigator).

National Institutes of Health, Hormone Replacement, Inflammation, and Coronary Artery Disease, (11/1/03 — 10/30/06, S.
Lamon-Fava, M.D., Ph.D., Principal Investigator).

National Institutes of Health RO1HL-54727, Dietary Fat, Plasma Lipids and other CHD Risk Factors (5/96- present, A.H.
Lichtenstein, D.Sc., Principal Investigator).

National Institutes of Health, Markers of Cholesterol Metabolism and Heart Disease, (11/1/03 — 10/30/06, A.H. Lichtenstein,
D.Sc., Principal Investigator).

Research Interests:

The nutritional and genetic regulation of plasma lipoproteins, the relationship of lipoproteins to atherosclerosis, and the dietary
and drug treatment of lipid disorders, and the development of optimal diets for the prevention of heart disease in the elderly.
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1.

2.

10.

11.
12.

17.

18.

19.

20.

21.

22,

23.

13.

14.

15.
16.

‘igniﬁcant Original Research Accomplishments

Documentation of transfer of chylomicron apoA-I and apoA-II to plasma HDL and its recirculation in vivo and in vitro (references
4, 38, 322).

Documentation of metabolic and genetic defect studies in Tangier disease, a form of genetic HDL deficiency (references 6,15 19,
24, 36, 54, 66, 221, 348, 364, 381, 369).

Description of first kindred in which plasma apoA-I was lacking, associated with marked HDL deficiency and premature
atherosclerosis and delineation of molecular defect (references 30, 66, 79, 137).

Description of first kindred in which plasma apoE was lacking, associated with marked accumulation of chylomicron remnants
and atherosclerosis, delineation of molecular defect (references 28, 82, 90).

Documentation that apoA-I fractional catabolism is a major determinant of HDL cholesterol and apoA-I plasma levels, and that
apoA-I catabolism is enhanced in the setting of hypertriglyceridemia (references 6, 33, 42, 86, 332).

Documentation that females produce more apoA-I than do males, and that estrogen administration increases apoA-I production
(references 33, 52, 293).

Documentation that restriction fragment length polymorphisms within or adjacent to the apoA-I, C-III, A-IV, apoB and apoA-II
genes are not useful markers for coronary heart disease risk (references 83, 119, 120, 152, 161, 179).

Documentation that an intestinal cell line (CaCo,) synthesizes apolipoproteins and lipoproteins and can be utilized for studies on
nutritional effects of lipoprotein production in vitro (references 94, 109, 197).

Development of methodology to carry out population studies (with the Framingham Heart Study) to assess normal ranges and the
utility of apolipoproteins, lipoproteins and their isoforms and genotypes, fatty acids, and lipoprotein subspecies as biochemical
markers of premature coronary artery disease (references 95, 96, 101, 102, 195,212, 213,214, 216, 219, 220, 224, 227, 229, 233,
238, 240, 252, 259-265, 267, 268, 270, 272,273,274, 275, 281, 286, 287, 290, 297).

Precise studies documenting postprandial alterations in plasma lipoproteins and fat soluble vitamins in the young and the elderly
(references 112, 115, 123, 131, 135, 144, 146, 149, 202, 394).

Documentation that cells can make HDL following apoA-I gene transfection (reference 97).

Research on the diagnosis and management of lipid disorders (references 10, 13, 15, 17-19, 24, 26, 27, 53, 58, 64, 65, 67, 69, 74,
77, 84, 85, 89,91-93, 99, 106, 108, 124, 126, 140-143, 154, 156, 168, 169, 175, 189, 190, 194, 199, 204, 244, 250, 251,252, 253,
255, 270, 271, 280, 304, 307).

Development of stable istope methods to study the effects of diet and aging on cholesterol and apolipoprotein kinetics in the
constantly fed state (references 144, 155, 180, 186, 217, 218, 249, 278, 279, 283, 284, 293, 295, 299, 302).

Delineation of lipoprotein abnormalities and familial lipoprotein disorders and other disorders associated with premature coronary
artery disease (references 62, 63, 65, 66,71, 75, 83,91,92, 113, 114, 117, 118, 154, 162, 163, 171, 173, 178, 184, 190, 198, 209,
213,214,219, 220, 224, 235, 237, 238, 244, 264, 307).

Effects of estrogen replacement on plasma lipoproteins in elderly women (references 116, 127, 139, 153, 175, 188).
Definitive studies on factors (mainly triglyceride levels) affecting LDL particle size and documentation that LDL size is not an
independent risk factor for coronary heart disease (references 103, 110, 127, 138, 165, 178 191, 192, 265).

Documentation of the effects of dietary fat saturation and dietary cholesterol as well as antioxidants and lovastatin on plasma
lipoprotein metabolism and hepatic and intestinal apolipoprotein and LDL receptor mRNA levels and diet-induced aortic foam
cell formation in monkeys and hamsters (references 147, 174, 182, 218, 222, 231, 241, 242, 243, 247, 256, 291, 298).
Documentation of the effects of dietary fats and cholesterol on plasma lipoprotein composition, metabolism, and immune status
in humans (references 17, 26, 112, 115, 128, 144, 165, 181, 193, 196, 210,211,217, 218, 223, 228-230, 234, 256, 258, 259, 276,
282, 285, 288, 294, 301, 305, 306, 402).

Documentation that specific common mutations within the apoE gene and the apoA-IV gene affect the LDL cholesterol lowering
response to dietary saturated fat and cholesterol restriction and HMG CoA reductase inhibitors. (references 223, 229, 244, 255,
276, 294, 389).

Documentation of the efficacy of various National Cholesterol Education Program Step 2 diets and variability in response in LDL
cholesterol lowering (references 201, 247, 250, 251, 256, 257, 258, 276).

Documentation that ad libitum diets restricted in fat (15% of calories) promote weight loss and LDL cholesterol lowering (230,
252).

Development and evaluation of methods to dlrectly measure serum Lp(a), LDL, and remnant lipoprotein cholesterol levels (216,
241, 297, 405).

Documentation of the effect of fat feeding on human intestinal apoB mRNA levels and editing (234).
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Levy RI, Blum CB, Schaefer EJ: The composition, structure and metabolism of high density lipoproteins. In Greten, H. (ed.),
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Lipoprotein Metabolism, Berlin, Springer-Verlag, p. 56-64, 1976.* :
Schaefer EJ, Hughes JR: Socioeconomic factors and maternal and child health care. Medical Care, 14:535-543, 1976.
Gordon M, Schaefer EJ, Finkel M: Treatment of protein losing gastropathy with atropine. Am J Gastroenterol. 66:535-539, 1976.

Schaefer EJ, Jenkins LL, Brewer HB Jr: Human chylomicron apolipoprotein metabolism. Biochem. Biophys. Res. Commun.
80:405-412, 1978.

Schaefer EJ, Eisenberg S, Levy RI: Lipoprotein apolipoprotein metabolism. J. Lipid Res. 19:667-687, 1978.*

Schaefer EJ, Blum CB, Levy R, Jenkins LL, Alaupovic P, Foster DM, Brewer HB Jr: Metabolism of high density lipoprotein
apolipoproteins in Tangier disease. N. Eng. J. Med. 299:905-910, 1978.

Schaefer EJ, Levy RI, Anderson DW, Danner RN, Brewer HB Jr, Blackwelder WC: Plasma-triglycerides in regulation of
HDL-cholesterol levels. Lancet 2:391-393, 1978.

Schaefer EJ, Foster DM, Jenkins LL, Lindgren FT, Berman M, Levy RI, Brewer HB Jr: The composition and metabolism of high
density lipoprotein subfractions. Lipids 14:511-521, 1979.

Schaefer EJ, Levy RI: Composition and metabolism of high density lipoproteins. In Lipoprotein Metabolism, Eisenberg, S. (ed.),
Prog. Biochem. Pharmacology. S. Karger, Basel. Vol. 15, pp. 186-201, 1979.*

Chu FC, Kuwabara T, Cogan PG, Schaefer EJ, Brewer HB Jr: Ocular manifestations of familial high density lipoprotein
deficiency (Tangier disease). Arch. Opthalmol. 97:1926-1928, 1979.

Brewer HB Jr, Schaefer EJ, Osborne JC Jr, Zech, LA: High density lipoproteins: an overview. In Report on the High Density
Lipoprotein Workshop, Lippel, K. (ed.), U.S. DHEW NIH Publ. 79-1661, pp. 29-41, 1979.*

Brewer HB Jr, Schaefer EJ, Zech LA, Osborne JC JR: Human plasma lipoproteins: structure, function, and metabolism. In
Lipoproteins and Coronary Heart Disease. (ed.) H. Greten, P.O. Lang, G. Schettler, Verlag G. Witzstrock, pp. 7-16, 1979.*

Reinertson JE, Schaefer EJ, Brewer HB Jr, Moutsopoulos H: Sicca syndrome in type V hyperlipoproteinemia. Arthritis and
Rheumatism 23:114-118, 1980.

Brewer HB J1, Schaefer EJ, Zech LA, Bronzert TJ: Tangier disease. In Atherosclerosis V, Proceedings of the 4th International
Symposium. B. Schettler, A. Gotto, Jr. (eds.), Springer Verlag, pp. 680-683, 1980.*

Schaefer EJ, Zech LA, Schwartz DS, Brewer HB Jr: Coronary heart disease prevalence and other clinical features in familial high
density lipoprotein deficiency (Tangier disease). Ann. Int. Med. 93:261-266, 1980.

Nakaya Y, Schaefer EJ, Brewer HB Jr: Activation of human post heparin lipoprotein lipase by apolipoprotein H (B-2 glycoprotein
1). Biochem. Biophys. Res. Comm., 95:1165-1172, 1980.

Ernst ND, Fisher M, Bowden P, Schaefer EJ, Levy RI: Changes in lipids and lipoproteins resulting from a modified fat diet.
Lancer 2:111-113, 1980.

Lipson LC, Bonow RO, Schaefer EJ, Brewer HB Jr, Lindgren FT: Effect of exercise conditioning on plasma high density
lipoproteins (HDL) and other lipoproteins. Atherosclerosis 37:529-538, 1980.

Schaefer EJ, Anderson DW, Zech LA, Lindgren FT, Bronzert TJ, Rubalcaba EA, Brewer HB Jr: Metabolism of high density
lipoprotein subfractions and constituents in Tangier disease following the infusion of high density lipoproteins. J. Lipid Res.
22:217-226, 1981.

Gregg RE, Zech LA, Schaefer EJ, Brewer HB Jr: Type III hyperlipoproteinemia: defective metabolism of an abnormal
apolipoprotein E. Science 211:584-586, 1981.
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27.
28.
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31.

32.
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34.
35.
36.
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39.
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Anderson DW, Schaefer EJ, Bronzert TJ, Lindgren FT, Forte T, Starzl TB, Niblack GD, Zech LA, Brewer HB Jr: Transport of
apolipoprotein A-I and A-II by human thoracic duct lymph. J. Clin. Invest. 67:857-866, 1981.

Papadopoulos NM, Schaefer EJ, Anderson DW: High density lipoprotein heterogeneity demonstrated by electrophoresis. Clin:
Chem. 27:197-198, 1981 (letter).

Berman MD, Ishak KG, Schaefer EJ, Barnes S, Jones EA: Syndromatic hepatic ductular hypoplasia (arteriohepatic dysplasia): a
clinopathologic study of three patients. Dig. Dis. Sci. 26:485-497, 1981.

Alaupovic P, Schaefer EJ, McConathy WJ, Fesmire JD, Brewer HB Jr: Plasma apolipoprotein concentrations in familial
apolipoprotein A-I and A-II deficiency (Tangier disease). Metabolism 30:805-809, 1981.

Jahn C, Osborne JC Jr, Schaefer EJ, Brewer HB Jr: In vitro activation of the enzymic activity of hepatic lipase by A-Il FEBS Lett.
131:366-368, 1981.

Schaefer EJ, Levy RI, Emnst ND, Van Sant FD, Brewer HB Jr: The effect of low cholesterol, high polyunsaturated fat, and low fat
diets on plasma lipid and lipoprotein cholesterol levels in normal and hypercholesterolemic subjects. Am. J. Clin. Nutr.
34:1758-1763, 1981.

Corash L, Anderson J, Poindexter B, Schaefer EJ: Platelet function and survival in patients with severe hypercholesterolemia.
Arteriosclerosis 1:443-448, 1981.

Ghiselli G, Schaefer EJ, Gascon P, Brewer HB Jr: Type III hyperlipoproteinemia associated with apolipoprotein E deficiency.
Science 214:1239-1241, 1981.

Papadapoulos NM, Schaefer EJ, Anderson DW. Demonstration of heterogeneity in high density lipoprotein subfraction (letter).
Clin. Chem. 27:197-198, 1981. :

Schaefer EJ, Heaton WH, Wetzel MG, Brewer HB Jr: Plasma apolipoprotein A-I absence associated with marked reduction of
high density lipoproteins and premature coronary artery disease. Arteriosclerosis 2:16-26, 1982.

KayLL, Ronan R, Schaefer EJ, Brewer HB Jr: Tangier disease: a structural defect in apolipoprotein A-I. Proc. Natl. Acad. Sci.
U.S.A. 79:2485-2488, 1982.

Spiegel RJ, Schaefer EJ, Magrath IT, Edwards BK: Plasma lipids in leukemia and lymphoma. Am. J. Med. 72:775-782, 1982.

Schaefer EJ, Zech LA, Jenkins LL, Aamodt RA, Bronzert TJ, Rubalcaba EA, Lindgren FT, Brewer HB Jr: Human apolipoprotein
A-I and A-II metabolism. J. Lipid Res. 23:850-862, 1982.

Morrow J, Schaefer EJ, Huston DP, Rosen SW: The POEMS syndrome: studies in a patient with IgG kappa monoclonal
gammapathy but no polyneuropathy. Arch. Int. Med. 142:1231-1234, 1982.

Ghiselli G, Schaefer EJ, Zech LA, Gregg RE, Brewer HB Jr: Increased prevalence of apolipoprotein E4 in type V
hyperlipoproteinemia. J. Clin. Invest. 70:474-477, 1982.

Schaefer EJ, Kay L, Zech LA, Lindgren FT, Brewer HB Jr: Tangier disease: high density lipoprotein deficiency due to defective
metabolism of an abnormal apolipoprotein A-I (apoA-I Tangier). J. Clin. Invest. 70:934-945, 1982.

Ghiselli G, Gregg RE, Zech LA, Schaefer EJ, Brewer HB JIr: Phenotype study of apolipoprotein E isoforms in
hyperlipoproteinemic patients. Lancet 2:455-457, 1982.
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constituents to other lipoprotein density fractions during in vitro lipolysis. J. Lipid Res. 23:1259-1273, 1982.

Brewer HB Jr, Schaefer EJ, Osborne JC, Zech LA: Recent advances in the structure, function, and metabolism of plasma
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Symposium. NIH Publication 83-1966:105-122, 1983.*
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apolipoproteins A-I and A-II: compartmental models. J. Lipid Res. 24:60-71, 1983.

Schaefer EJ: Dietary and drug treatment. pp. 633-637. In Brewer, H.B. Jr., moderator, Type III hyperlipoproteinemia: diagnosis,
molecular defects, pathology and treatment. Ann. Int. Med. 98(1):623-640, 1983.*
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Schaefer EJ: High density lipoproteins in health and disease. In Glueck, C.J. Perspectives in Lipid Disorders. McGraw-Hill,
1:4-9, 1983.*

Schaefer EJ: Disorders of lipoprotein metabolism associated with apolipoprotein deficiencies. Proceedings of the Workshop on
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Osborne JC, Brewer HB Jr, Bronzert TJ, Schaefer EJ, Tate RL: Molecular properties of plasma apolipoproteins. Proceedings of
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Schaefer EJ, Levy RI: The role of the liver in hyperlipoproteinemia. In Liver in Metabolic Diseases. L. Bianchi, W, Gerok, L.
Landmann, K. Sickinger, G.A. Stalder, (eds.) MTP Press Limited. pp. 41-47, 1983.*

White RW, Schaefer EJ, Papadopoulos NM: The effect of growth hormone administration on lipids and lipoproteins in growth
hormone-deficient patients. Proc. Soc. Exp. Biol. Med. 173:63-67, 1983.

Sweet JB, Callihan MD, Schaefer EJ, Tarpley TM: Tangier disease with oral abnormalities. Internat. J. of Oral Surgery
12:110-114, 1983.

Schaefer EJ, Woo R, Kibata M, Bjornsen L, Schreibman T: The mobilization of triglyceride but not cholesterol or tocopherol from
human adipocytes during weight reduction. Am. J. Clin. Nutr. 37:749-754, 1983.

Schaefer EJ, Foster DA, Zech LA, Brewer HB Jr, Levy RI: The effect of estrogen administration on plasma lipé)protein
metabolism in premenopausal females. J. Clin. Endocr. Metab. 57:262-270, 1983.

Meng MS, Gregg RE, Schaefer EJ, Hoeg JM, Brewer HB Jr: Presence of two forms of apolipoprotein B in patients with
dyslipoproteinemia. J. Lipid Res. 24:803-809, 1983.
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Malinow MR, Brown BG, Wissler RW, Stein O, Stein Y, Schwartz SM, Schonfeld G, Schaefer EJ, Thompson GR.
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