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SUMMARY: The Food and Drug Administration (FDA) is authorizing
the use, on food labels and in food |abeling, of health clainms on
t he associ ati on between soy protein and reduced risk of coronary
heart disease (CHD). Based on its review of evidence submtted
with comrents to the proposed rule, as well as evidence described
in the proposed rule, the agency has concluded that soy protein

included in a diet lowin saturated fat and chol esterol may

reduce the risk of CHD by |owering blood chol esterol |evels.

DATES: This regulation is effective (insert date of publication
in the FEDERAL REQ STER), except for § 101.82(c)(2) (ii) (B), which
contains information collection requirenents that have not been

approved by the Office of Management and Budget (oMB). Upon
approval, the FDA will publish a docurment in the FEDERAL REGQ STER

announcing the effective date of those requirenents.
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Food and Drug Adm nistration

200 ¢ st. SW,

Washi ngt on, DC 20204,

202- 205- 4500.

SUPPLEMENTARY | NFORVATI ON:
. BACKGROUND | NFORVATI ON

On Novenber 8, 1990, the President signed into |aw the
Nutrition Labeling and Education Act of 1990 (the 1990
anendnents) (Public Law 101-535). This new | aw anended t he
Federal Food, Drug, and Cosnetic Act (the act) in a nunber of
i mportant ways. One notable aspect of the 1990 anmendnents was
that they provided procedures whereby FDA is to regulate health
claims on food |abels and in food | abeling.

In the FEDERAL REQ STER of January 6, 1993 (58 FR 2478), FDA
issued a final rule that inplenented the health clai mprovisions
of the act (hereinafter referred to as the 1993 health clains
final rule). In that final rule, FDA adopted § 101.14 (21 CFR
101.14), which sets out rules for the authorization and use of
health clainms by regulation. Additionally, § 101.70 (21 CFR
101. 70) establishes a process for petitioning the agency to

aut hori ze by regulation the use of health clains about a
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subst ance-di sease rel ationship (§ 101.70(a)) and sets out the
types of information that any such petition nust include
(§ 101.70(f)).

In response to the 1990 anmendnents, FDA al so conducted an
extensive review of the evidence on 10 substance-di sease
relatio.ships. As a result of its review, FDA has authorized
clains for 8 of these 10 rel ationships, one of which focused on
the relationship between dietary saturated fat and chol esterol
and reduced risk of CHD. CHD is the nost common, nost frequently
reported, and nost serious form of cardiovascul ar di sease (CVD)
(58 FR 2739, January 6, 1993). Further, although the agency
deni ed the use on food | abeling of health clains relating dietary
fiber to reduced risk of CVD (58 FR 2552), it authorized a health
claimrelating diets lowin saturated fat and chol esterol and
high in fruits, vegetables, and grain products that contain
dietary fiber (particularly soluble fiber) to a reduced risk of
CHD.

In the proposed rule entitled "Health O ains and Labe
Statenents; Lipids and Cardi ovascul ar Di sease" (56 FR 60727,
Novermber 27, 1991) (hereinafter referred to as the saturated
fat/chol esterol proposed rule), FDA set out criteria for
eval uating evidence on diet and CVD rel ati onshi ps. The agency
focused on those aspects of the dietary lipid and CVD

relationship for which the strongest scientific evidence and
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agreenment existed. FDA noted that, because of the public health
i mportance of CHD, identification of "nodifiable" risk factors
for CHD had been the subject of considerable research and public
policy attention. The agency also noted that there is general
agreenent that el evated bl ood chol esterol |evels are one of the
major "nodifiable" risk factors in the devel opnent of CHD. FDA
cited Federal Government and other reviews that concluded that
there is substantial epidemologic and clinical evidence that
hi gh bl ood | evels of total and | ow density |ipoprotein (LDL)-
chol esterol are a cause of atherosclerosis and represent major
contributors to CHD. Further, factors that decrease total bl ood
chol esterol and LDL-cholesterol will also decrease the risk of
CHD. FDA concluded that it is generally accepted that bl ood total
and LDL-chol esterol levels are major risk factors for CHD, and
that dietary factors affecting blood cholesterol |evels affect
the risk of CHD. Hi gh intakes of dietary saturated fat and, to a
| esser degree, of dietary cholesterol are consistently associated
with elevated blood cholesterol |evels. FDA tentatively concl uded
that the publicly avail able data supported an associ ati on between
diets low in saturated fat and chol esterol and reduced risk of
CHD (56 FR 60727 at 60737), and it confirmed that conclusion in
the saturated fat/cholesterol final rule (58 FR 2739 at 2751).

Based on its review using the stated criteria, and on its

consi deration of comments received in response to the proposed
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rule entitled "Health Cains; Dietary Fiber and Cardi ovascul ar
Di sease" (56 FR 60582), FDA concluded that the publicly avail able
scientific information supported. an associ ati on between diets | ow
in saturated fat and cholesterol and high in fruits, vegetables,
and grain products (i.e., foods that are low in saturated fat and
chol esterol and that are good sources of dietary fiber) and
reduced risk of heart disease (58 FR 2552 at 2572). In the 1993
dietary fiber and cvD final rule, in response to a comment
regardi ng the apparent hypochol esterol emic properties of specific
food fibers, FDA again articulated its criteria for evaluating
diet and CHD rel ationships (58 FR 2552 at 2567). FDA agreed that
the effectiveness of naturally occurring fibers in foods in
reducing the risk of CHD may be docunented for specific food
products. Further, the agency indicated that if manufacturers
could docunent, through appropriate studies, that dietary
consunption of the soluble fiber in a particular food has a
beneficial effect on blood Iipids predictive of CHD risk, they
should petition for a health claim for that particular product.
In response to two petitions that docunented such evi dence, FDA
has aut hori zed health clainms for soluble fiber fromcertain foods
and reduced risk of CHD in § 101.81 (21 CFR 101.81) (62 FR 3600,
January 23, 1997, and anended at 62 FR 15344, March 31, 1997, and

62 FR 8119, February 18, 1998).
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In the FEDERAL REAQ STER of Novenber 10, 1998 (63 FR 62977),
and in response to a petition from Protein Technol ogi es
International, Inc. (Ref. 1 and Ref. 2), the agency proposed §
101.82 to provide for health clains on the relationship of soy
protein and reduced risk of CHD (hereinafter referred to as the
soy procein proposed rule). In the soy protein proposed rule, FDA
considered the relevant scientific studies and data presented in
the petition as part of its review of the scientific literature
on soy protein and CHD. The agency summarized this evidence in
the soy protein proposed rule and presented the rationale for a
health claim on this food-di sease relationship as provided for
under the significant scientific agreenent standard in section
403(r)(3)(B) (i) of the act and § 101.14(c) of FDA's regul ations.

Proposed § 101.82 (c) (2) (ii) (A) identified the substance

that is the subject of the proposed claim as soy protein fromthe

| egume seed Glycine max. The soy protein proposed rule included
qualifying criteria for the purpose of identifying soy protein-
containing foods eligible to bear the proposed health claim The
proposal al so specified mandatory content for health claim
statenents: identified additional, optional information for such
statenents; and provided nodel health clains.

Inits evaluation of the scientific evidence for a
rel ati onshi p between consunption of soy protein and bl ood total

and LDL-chol esterol levels, the agency found the data suggestive
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but not sufficient to establish a dose-response for this
rel ati onship. However, the agency did find consistent, clinically
significant reductions of total and LDL-chol esterol levels in
controlled trials that used at |east 25 grams (g) of soy protein
per day. Thus, the agency proposed to base the qualifying |eve
of soy protein on a total daily intake of 25 g, as suggested by
the petitioner. Therefore, in § 101.82 (c) (2) (iii) (A, FDA
proposed the qualifying criterion for a food to bear the claimas
6.25 g of soy protein per reference anmount customarily consuned
(RACC) (i.e., 25 g divided by 4 eating occasions per day).

In the soy protein proposed rule, FDA had tentatively
indicated its intention to use a specific analytical method to
nmeasure soy protein for assessing conpliance with the qualifying
criterion. Comments persuaded the agency that the nethod woul d be
i nadequat e for many products. Therefore, in the FEDERAL REGQ STER
of August 23, 1999 (64 FR 45932), FDA issued a proposed rule to
provide for an alternative procedure. for assessing conpliance
(hereinafter referred to as the soy protein reproposal). In the
soy protein reproposal, in § 101.82 (c)(2) (ii) (B) FDA proposed
that it would rely on nmeasurenent of total protein and require
manuf acturers, when soy is not the sole source of protein in
foods, to mmintain records that docunent the amount of soy

protein in products and to nake these records available to
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appropriate regulatory officials for inspection and copying upon
request.
. SUMVARY OF COWENTS AND THE AGENCY' S RESPONSES

In response to the soy protein proposed rule, the agency
recei ved approximately 130 submi ssions, each containing one or
nore comments, from consumers, consumer organizations,
prof essi onal organi zati ons, governnent agencies, industry, trade
associ ations, health care professionals, and research scientists.

About hal f of these subm ssions supported the proposed rule
wi t hout providing grounds for this support other than those
provided by FDA in the preanble to the soy protein proposed rule.
The mgjority of the remaining comments were generally supportive,
but requested nodification of one or nore provisions of the
proposed rule. Some comments provided additional data on the
rel ati onshi p between soy protein and CHD, including one
submission, originally submtted as a health claimpetition and
converted to a comment on the soy protein proposed rule (Ref. 3),
that included a conprehensive review of avail able scientific
evi dence about the rel ationship. Sone of the comments that
di sagreed with the soy protein proposed rule provided specific
support for their positions. Sone of the comments were received
after the date for submtting comments had passed. Although the
agency is not obligated to respond to late conments, in the

interest of assessing the totality of the available data, it has
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consi dered each of these comments to the extent that it provided
conplete information for review or references accessible to the
agency and addressed issues not raised in earlier conments. The
agency has summari zed and addressed the rel evant issues raised in
the comments in the sections of this docunent that follow

In response to the soy protein reproposal, the Agency
recei ved approximately 10 subm ssions, each containing one or

nore comments. The agency has summari zed and addressed these

comments in section Il1.C 2 of this docunent.
A Eligibility of Sov Protein as the Subiect of a Health daim

In the soy protein proposed rule, the agency assessed
whet her soy protein satisfied the prelimnary requirement that a
substance that is the subject of a health claimis associated
with a disease for which the U S. populationis at risk (63 FR
62977 at 62978). Based on anal yses presented in earlier
rul emakings and its review of data on the nortality, norbidity,
and costs of CHD and preval ence of "high risk"” and "borderline
high" total and LDL-cholesterol levels in the United States
(Refs. 4 through 8), the agency tentatively concluded that, as
required in § 101.14(b) (1), CHD is a disease for which the U S
popul ation is at risk. One comment reviewed additional sources of
information and reached the same concl usion

In the soy protein proposed rule, FDA also tentatively

concl uded that soy protein from dvcine max satisfied the
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prelimnary requirenment of § 101.14(b) (3) (i) that the substance
be a food that contributes taste, aroma, or nutritive value (63
FR 62977 at 62978). Sources of soy protein identified in the soy
protein proposed rule included foods conposed of or derived from
whol e soybeans and foods that contain processed soy protein
ingredients: |solated soy protein (1SP), soy protein concentrate
(spC), soy flour (SF), texturized soy protein, or texturized
vegetabl e protein (TVP). In addition to protein, these foods and
ingredients contain other naturally occurring soy constituents,
such as isoflavones, fiber, and saponins. The specific processing
steps enployed determine the extent of retention of such
naturally occurring constituents in the final product.

In assessing whether the petitioner had denonstrated that
soy protein is safe and |lawful at the |evel necessary to justify
the claim ranoted that the petitioner stated that soy protein
ingredients were in common use in food before January 1, 1958,
and that they are generally recogni zed as safe (GRAS) by self-
determ nation (63 FR 62977 at 62978). Because the fractionation
procedures used to convert vegetable flours to vegetable protein
i sol ates and concentrates were commonplace prior to 1958, the
petitioner also asserted that | SP and SPC can be defined as soy
flour "subject only to conventional processing as practiced prior
to January 1, 1958." In addition, FDA reviewed infornmation

submtted by the petitioner about potential risks of consum ng
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soy products: allergenicity (Refs. 9 and 10), exposure to
trypsin inhibitors (Refs. 11 through 16), reduced bioavailability
of mnerals (Refs. 13, 17, 18, 19, and 20), and hornonal
di sturbances due to soy isoflavones (Refs. 21 through 26). Based
on the totality of the evidence and, in particular, its comon
use in rood, the agency did not take issue with the petitioner's
view that the use of soy protein is safe and | awful as required
in § 101.14(b) (3) (i1). Thus, FDA tentatively concluded that the
petitioner provided evidence that satisfied the requirenment in §
101.14(b) (3) (ii) that use of soy protein at the |evels necessary
to justify a claimis safe and | awful under the applicable food
safety provisions of the act (63 FR 62977 at 62979).

Several comments agreed with the agency's concl usion and
some provided the rationale for their support. A nunber of
coments disputed the petitioner's assertion of GRAS status for
soy protein and rai sed questions about the safety of soy protein-
containing foods. The specific aspects of disagreenent are
summari zed and discussed in the following sections of this

docunent .

1.  Concerns About the Safety of Soy Protein-Based |nfant
For mul as

(Comment 1). Many of the comments that raised concerns
about the safety of consum ng soy protein-containing foods
addressed the safety of soy protein-based infant fornulas. The

observed or hypot hesi zed detrinental effects of such fornul as
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di scussed in these coments included: hornonal disturbances due
to estrogenic effects of soy isoflavones; thyroid abnornalities;
altered m neral bal ance, especially for zinc; and di abet ogenic
effects in infants.

FDA is aware of concerns rai sed about the safety of soy
infant formulas, but notes that these are speculative at this
time, pending the results of definitive research. FDA al so notes
that the Anerican Acadeny of Pediatrics (Ref. 73) and the New
Zealand Mnistry of Health (Ref. 74) have recently issued
gui delines for the safe and suitabl e use of soy-based i nfant
formulas. Sone issues regarding effects of infant formula are
uni que because infants may be entirely dependent on fornula as a
sol e source of nutrition and the rel evance of such issues for soy
protein consuned as part of a mxed diet by the general U S

popul ation is not clear.

In any case, concerns about effects of soy protein specific
to infant fornulas are beyond the scope of the current rule,
whi ch authorizes a health claimabout the relationship of soy
protein and CHD for foods intended for use by the general
popul ation. Health clainms are not permtted on foods represented
or purported for use by infants and toddlers |less than 2 years of
age unless specifically provided for in the authorizing
regulation (21 CFR 101.14(e)(5)). Diets restricted in fat,

saturated fat, and cholesterol are not recommended for infants
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and young children, and the current rule (§ 101.82) contains no
provi sions for use of the health claimabout the relationship
bet ween soy protein and CHD on foods for infants and toddl ers.

2. Comments on Petitioner's Self-determ nati on of GRAS St at us
for Soy Protein

(Comrent 2). One comment specifically agreed with the
petitioner's assertion that soy protein-containing food
ingredients are generally recogni zed as safe (GRAS) by self-
determ nation and based on common use in food before January 1,
1958, in conformance with § 201(s) of the act. The comment al so
noted that, although soy protein is not listed as GRAS or prior
sanctioned in Title 21 of the CFR, FDA has noted that these lists
"do not include all substances generally recognized as safe for
their intended use" and, as stated at 21 CFR 182.1, " [i]t is
inpracticable [for FDA] to list all substances that are GRAS for
their intended use." This comment also agreed with the
petitioner's conclusion that fractionation procedures used to
convert vegetable flours to vegetable protein concentrates and
i sol ates were comonpl ace in various sectors of the grain
i ndustry, such as corn processing, well before 1958. Therefore,
SPC and | SP can be defined as soy flour "subject only to
conventional processing as practiced prior to January 1, 1958."
The comrent concluded that SF (including steamtreated SF), SPC
and ISP all fall within the category of ingredients that are GRAS

t hr ough experi ence based-on their common use. Several comments
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objected to the petitioner's self-determ nation of GRAS status,
citing a variety of reasons. As stated previously, FDA does not
take issue with the petitioner's self-determ nation of GRAS
status, and the comments, discussed bel ow, have not convinced the
agency to change that concl usion.

(Comment 3). Sone comments raised objections on the basis
that FDA has not approved the CGRAS status of soy protein.

Al t hough FDA has not ruled formally on the GRAS status of
soy protein ingredients, it has not challenged determ nations
that soy's use as dietary protein is GRAS. Food ingredients whose
use is generally recognized as safe by qualified experts are not
required by law to receive FDA approval. Under the health claim
petition process, FDA evaluates whether the substance is "safe
and lawful" wunder the applicable food safety provisions of the
act (§ 101.14(b)(3) (ii)). As discussed in greater detail below,
FDA did not receive sufficient evidence from coments to
challenge the petitioner's assertion that soy protein ingredients
are GRAS by self-determnation. The petitioner net the show ng
required by § 101.14(b) (3)(ii) that the substance be "safe and
| awf ul . "

(Comment 4). One conment clainmed that the Center for Food
Safety and Applied Nutrition recently returned a petition

requesting GRAS recognition for soy protein.
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The docunent referred to by the comment was a notification
by Archer Daniels Mdland Conpany (GRN 000001), rather than a
petition for FDA action, and the subject of the notification was
soy isoflavone extract, rather than soy protein. At the conpany's
request, FDA ceased evaluation of the GRAS Notification pending
the conpany's updating of the file (Ref. 75). Thus, this conment
was incorrect.

(Comment 5). A comment asserted that petitioner's basis for
GRAS sel f-determ nation of the use of soy protein as a dietary
protein ingredient (i.e., common use in food before January 1,
1958) was incorrect. Because the 1979 Select Conmittee on GRAS
Subst ances (SCOGS) report (Ref. 76) determined that, at the tine
of the report, likely average dietary exposure to soy protein
i solate was only about 150 mlligrans (ng) fromfood itens, the
comment asserted that soy protein isolates could not have been in
common use before 1958.

FDA finds that this conment is groundl ess and inaccurately
characterizes the findings of the SCOGS. The 1979 SCOGS report
i ncludes the background statenent "Edible soy protein isolates
for food uses appeared about 1957 as a mmjor article of
commerce." The 1979 SCOGS Report also cited a 1972 Nationa
Research Council survey of GRAS ingredients that listed 14 food
categories in which soy protein isolates were used and cal cul at ed

an average daily intake of several grams. Soy protein isolates
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represent only one of several possible sources of soy protein in
foods. In addition, for purposes of determining if a substance is
GRAS, conmon use is not restricted to conmon use in the United
States.

(Comment 6). A conment supporting the petitioner's self-
determ nation of GRAS status noted that use of soy as a food
dates to about the 11*" century BCin the eastern half of north
China. From about the first century AD to the 15-16" century,
soybeans were introduced in Korea, Japan, Indonesia, the
Phil I i ppi nes, Vietnam Thailand, Ml aysia, Burma, Nepal, and
northern India. Soybeans first grew in the United States in 1765
and were used then to nmanufacture soy sauce and vermcelli
(soybean paste) (Ref. 77). A comment that disputed the
petitioner's self-determnati on of GRAS status specul ated that
t he species of soybean grown early in its history in Asia may
have differed significantly in its content of nutrients and other
active components fromthe nodern species that is cultivated in
this country.

FDA does not find this comrent conpelling. Although the
conposi tion of soybeans has |ikely changed over tine, nodern
soybean species and cultivars are, in any case, enconpassed
within the period of conmon use of soy and soy protein in food.

(Comment 7). One conment questioned whether the Asian

experience coul d provide.assurance that soy is safe. Draw ng
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parallels with herbal nedicine in terns of attitudes, nonitoring
deficiencies, and the general difficulty in detecting toxicities
with long latency, this comment concluded that the long history
of apparent safe use of soy products cannot assure they are
w thout risk (Ref. 78).

The comment did not provide evidence to docunent that soy
products, consuned at |evels necessary to justify the claim are
not generally recognized as safe. Moreover, considerable research
is underway at this tinme because of the hypothesized benefits of
the historical use of soy products by certain population groups.
FDA supports the ongoing research to clarify the effects, both
potentially beneficial and potentially adverse, of soy and agrees
that any effects due to changes in the conditions of use should
be nonitored. However, the information currently avail able does
not lead FDA to object to the petitioner's self-determnation of
GRAS status of soy protein.

(Comment 8). Several other coments asserted that the
proposal did not adequately establish the GRAS status of soy
protein food ingredients in that the proposal did not include a
t horough eval uation of the safety of potentially harnfu
conponents, e.g., lysinoalanine, nitrites and nitrosam nes,
trypsin inhibitors, phytate, and isoflavones.

FDA notes that the 1979 SCOGS report (Ref. 76) discussed

several of these conponents extensively and recommended that it
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woul d be prudent to devel op food grade specifications for soy
protein isolates that would set acceptable limts on the |evels
of lysinoalanine, nitrites, and nitrosam nes. But, the possible
presence of these conponents in soy protein isolates did not |ead
t he SCOGS panel to reconmend agai nst GRAS status of soy protein
i sol ates.

As noted above, the agency finds the petitioner met the
showing required by § 101.14(b) (3) (ii) that soy protein is "safe
and lawful ." The agency |acks docunmented evidence of adverse
effects in humans and has received no information about actual
level s of potentially harnful conponents or about threshold
level s for adverse effects in humans. Accordingly, the agency has
no basis to conclude that soy protein is not safe and | awful. The
specific comments about potentially harnful conponents of soy are
di scussed bel ow.

3. Lysinoal anine: Potential Toxic Effects

(Comrent 9). A few comments noted concerns about the
presence of |ysinoalanine in soy protein isolates and cited the
SCOGS report (Ref. 76), which indicated that |ysinoal ani ne was
inmplicated as a renal toxic factor in rats.

FDA finds that the comments inaccurately reflected the
findings of the SCOGS report. The SCOGS report noted that the
relatively severe alkali treatnment used to nodify viscosity and

adhesi ve properties of soy protein isolates used as sizing and
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coating adhesives in the production of paper and paperboard
products can cause formation of [|ysinoalanine. The report
evaluated the risk of |ysinoal anine exposure from soy protein
adhesi ves and binders used in paper and paperboard food
packagi ng. The 1979 SCOGS report noted that, "For edible isolated
protein production, extraction is usually carried out at a pH
below 9 to avoid hydrolytic or rheological changes" and concl uded
that, while relatively low |levels of |ysinoalanine had been
reported in sone sanples of food grade soy protein isolate,
available information indicated that the levels of |ysinoal anine
in food grade soy protein isolates pose no hazard to the consuner
(Ref. 76).

FDA notes that the coments that expressed concern about
| ysinoal anine in soy protein ingredients did not provide any
informati on about |ysinoalanine levels in food grade soy protein
i ngredients nor about use of alkali-processed soy protein as a
food ingredient. FDA finds that the potential presence of
| ysinoalanine in soy protein isolates used for sizing and coating
adhesi ves in paper and paperboard products is not relevant to the
safe and |awful use of soy protein in food. FDA also notes that
the production of small anounts of |ysinoalanine during alkali
processi ng has al so been docunmented with casein and I actal bum n,

so it is not unique to soy. Good manufacturing practices are and
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shoul d be enployed to mninmze the production of |ysinoal anine
because of its deleterious effects on protein quality.
4, Nitrites and Nitrosamines: Potential Carcinogenic Effects

(Comment 10). Some comments expressed concerns about the
potential presence of nitrites in soy protein and the potenti al
their presence poses for the in vivo formati on of nitrosam nes,
whi ch have been shown to be carcinogenic in experinmental aninmals.

FDA notes that many natural and processed foods contribute
to the total human intake of nitrite. In an appendix titled
"Health Aspects of Nitrites in Soy Protein Isolates,” the SCOGS
report (Ref. 76) presented an estimate of the consuner exposure
to nitrite contributed by soy protein in perspective to nitrite
from other dietary sources and that fornmed in the
gastrointestinal tract by reduction of salivary and dietary
nitrate. The SCOGS report estimated the maximumdaily nitrite
consunption for a vegetarian eating nmeat alternatives prepared
from soy protein to be 0.04 mg/kilogram (kg) body weight (or 2.8
ng for a 70-kg person). The report estimated daily per capita
intake of nitrite fromother foods of plant origin and cured
neats to be about 2.4 ng and daily exposure to nitrite from
saliva to be 15 ny. The report estimated that nitrite forned in
the intestine fromreduction of amonia or organic nitrogen
conpounds contributed about 90 ng/day. Gven the relatively mnor

potential contribution of soy protein to total nitrite exposure,
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and the fact that no data were submitted to docunent the current
levels of nitrites or nitrosamnes in soy protein isolates, FDA
is not persuaded of the necessity for establishing specifications
for acceptable levels of these conpounds.
5. Trypsin Inhibitors: Potential Effects on Pancreatic Function

(Comment 11). A nunber of comments presented evidence that
nodern heat treatnent and other processing do not entirely
elimnpate the activity of trypsin inhibitors in soy protein-
contai ning products. Additional references provided in coments
(Refs. 79, 80, 81, and 82) suggested that the nechani sm of
f eedback regulation of pancreatic enzyne secretion may be
responsible for deleterious effects on the pancreas-hyperpl asia
and formation of nodul es-seen in animl studies. Further, Leiner
(Ref. 80) denobnstrated that infusion of high levels of isolated
trypsin inhibitor in humans can evoke this mechani sm but noted
that further research was needed to assess whether frequent
exposures to low levels of trypsin inhibitors consunmed in the
di et could have the sane effect. O her coments cited evidence
for potential anticarcinogenic effects of these and other
protease inhibitors (Ref. 83). Leiner (Ref. 82) hypothesized that
any anticarci nogeni c effect of protease inhibitors would |ikely

be manifested at levels too |low to evoke their adverse effects on

the pancreas.
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FDA notes that the observed adverse effects have been
limted to animal studies. To date, deleterious effects of
consunption of low |levels of soybean trypsin inhibitors have not
been docunented in humans. For exanple, MIls et al. (Ref. 84)
conducted a prospective study of fatal pancreas cancer anong
34,000 california Sevent h-day Adventists, a group with high soy
consunption. Conpared to all US whites, Adventists experienced
decreased risk from pancreas cancer death, which was not
statistically significant. Al though there was a suggestive
rel ationship between increasing neat, egg, and coffee consunption
and increased pancreatic cancer risk, these variables were not
significantly related to risk after controlling for cigarette
snoki ng. However, increasing consunption of vegetarian protein
products, beans, lentils, and peas as well as dried fruit was
associated with highly significant protective relationships to

pancreas cancer risk

Therefore, FDA finds that the information presented in these
comments has not docunented deleterious effects of dietary intake
of trypsin inhibitors fromsoy in humans and, thus, does not |ead
the agency to take issue with the petitioner's conclusion that
the use of soy protein is safe and |lawful as required by §
101.14(b) (3) (iii).

6. Phytate: Effects on Mneral Bal ance
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Comments raised concerns about the potential deleterious
effect of soy protein and its phytate content on mneral status.
Phytate, the salt of phytic acid or inositol hexaphosphate, is a
natural plant constituent containing six negatively charged
phosphat e groups that can form strong conplexes with divalent
cations such as calcium mnagnesium iron, zinc, and copper.
Concerns rel ative to soy have concentrated nmainly on iron and
zinc, based primarily on studies of the absorption and
bi oavai l ability of these mnerals.

(Comment 12). One conment cited a study in which a soy
protein-based purified diet induced iron deficiency in nonkeys
(Ref. 85). The sane coment al so noted two studies in humans-one
that found inhibition of the absorption of nonhene iron from both
sem synthetic nmeal s and neal s conprising conventional foods by
various soy protein-containing ingredients (Ref. 86), and one
that found increasing inhibition of nonheme iron absorption wth
i ncreasing amounts of phytate in liquid fornula neals that
contained soy protein isolates (Ref. 87). In a study cited in
another comment, the substitution of some nmeat in a m xed neal by
soy protein caused a decrease in the absorption of nonhene iron
and an increase in the absorption of heme iron (Ref. 88), so that
overall iron absorption was not conprom sed. Another comment

reported that human feeding studies with soy protein that have
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exam ned neasures of iron status have not shown detrinental
effects ((Ref. 89).

A comment raised concerns about the effect of soy protein on
zinc status based on studies of absorption of zinc from soy
infant forrmula (Ref. 90) and a study that showed decreased serum
thymulin in subjects fed a |owzinc, soy protein-based
experimental diet designed to produce mld zinc deficiency (Ref.
91). As noted earlier, issues specific to infant formula are
out side the scope of this rul emaking and the experinmental diet in
the latter study (Ref. 91) is of limted relevance to the likely
conditions of consunption of soy protein in the popul ation that
is the target of the health claim Another coment cited two
studies (Refs. 92 and 93) showi ng no adverse effects of soy
protein on absorption of zinc fromneals in subjects with
adequate zinc status.

One comment provided additional information on the nmechani sm
of phytate interference with zinc honeostasis (Ref. 94) and
characterized the problemas nore than a matter of decreased
bi oavail ability of the zinc consuned in a neal. The comment noted
t hat phytate can renove fromthe duodenum zinc that is mainly
derived from pancreatic secretions, that is, zinc that may have
been consunmed | -2 weeks earlier. Al though these data are derived
fromani mal studies, the comment indicated that the physi ol ogy of

zinc honeostasis is not qualitatively different across species.
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Thi s comrent expressed concern that high consunption of soy
protein m ght exacerbate marginal zinc deficiency, which is
difficult to diagnose, and suggested that [abeling should include
the content of both zinc and phytate so consuners can be educated
that a nolar ratio of phytate:zinc of less than 10 is needed to
avoid detrinental effects on zinc status, as suggested by
research in animals (including Ref. 95). The conment acknow edged
t hat education would be needed for the public to utilize such
| abel ing. The agency recogni zes that adequacy of iron and zinc
status in largely plant-based diets is a legitinmte concern.

FDA finds that the evidence of potential adverse effects of
soy protein on iron and zinc status is equivocal. Interpretation
of the evidence is difficult because findings in human studies
are often inconsistent wth results of aninmal studies. Moreover
many factors affect the absorption of these mnerals, including
t he anount consuned in a neal, the enhancing and inhibiting
effects of other conponents of the neal, and the nutritional
status of the subject. Animal studies suggest that zinc status is
a strong determ nant of effects of phytate/soy on zinc
absorption: zinc absorption is nore inpaired wth zinc
deficiency, in contrast to the effect of lowiron status, which
enhances iron absorption. However, given the |ack of docunented
evidence for inpaired iron and zinc status in humans consum ng

soy protein as part of a mixed diet, FDA is not persuaded of the
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necessity for the suggested labeling with respect to the phytate:
zinc nolar ratio. Nor is it persuaded that many consunmers woul d
find the suggested information, which is highly technical, useful
at this tinme.
7. Soy |soflavones: Estrogenic Effects

Many comments addressed concerns about the possible
del et eri ous consequences of phytoestrogen effects of the-soy
i sof | avones, genistein and dai dzein. Mst of these addressed
proliferative (and potentially carcinogenic) effects on estrogen-
sensitive tissues, effects on circulating hornone |evels and
potential deleterious effects on fertility, and potentially
adverse effects on sexual devel opnent.

a. Proliferative effects.

(Comment 13). Several comments cited a nunber of studies of
in vitro effects of individual isoflavones on proliferation of
estrogen-sensitive cells. For exanple, Dees et al. (Ref. 96)
found that genistein increased a nunber of indices for
proliferative activity in MCF-7 human breast cancer cells. As the
authors noted, these findings are consistent with the conclusion
that dietary estrogens at |ow concentrations do not act as
antiestrogens, but act like estradiol to stinulate human breast
cancer cells to enter the cell cycle. However, nmany other studies
(reviewed in Refs. 97 and 98) have found that the phytoestrogens

present in soybeans inhibit breast cancer cell proliferation in
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vitro (at lower concentrations, closer to physiological |evels)
and inhibit manmrary cancer devel opment in various animal nodels.
roa cONcl udes that studies in transformed cells cannot predict
with certainty whether effects will be beneficial or detrinental
i n humans consum ng soy protein.

(Ccrment 14). Comments argued that two reports showed
effects of dietary intake of soy isoflavones on breast tissue in
wonen. Petrakis et al. (Ref. 99) studied 24 normal pre- and
post nenopausal white wonen, ages 30 to 58 years, who underwent
nont hly nipple aspiration of breast fluid and gave bl ood and 24-
hour urine sanmples for biochenical studies. The wonmen consuned no
soy in nmonths [-3 and 10-12. During nonths 4-9 the wonen ingested
daily 38 granms (g) of soy protein isolate containing 38 ng of
geni stein (daidzein content was not reported). This study's
findings indicated that prolonged consunption of soy protein
isolate had a stinulatory effect on the breast of prenmenopausa
wonen, characterized by increased secretion of breast fluid and
el evated levels of plasma estradiol. The study also detected
evidence of epithelial proliferation (hyperplasia) in 7 of the 24
subj ects during consunption of soy. MMchael-Phillips et al.

(Ref. 100) examined the effects of dietary soy supplenentation on
the proliferation rate of prenmenopausal, histologically nornal
breast epithelium and the expression of progesterone receptor

Wnen (n = 48) with benign or malignant breast di sease were
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random y assigned to receive their normal diet either alone or
with a 60-g soy suppl enment (containing 45 ng isoflavones) taken
daily for 14 days. Serum concentrations of the isoflavones
geni stein and daidzein increased in the soy group at 14 days. The
proliferation rate of breast |obular epitheliumsignificantly
increased after soy supplenentati on when both the day of
nenstrual cycle and the age of patient were accounted for
Progesterone receptor expression increased significantly in the
soy group. The authors concluded that further studies are
required to determ ne whether the short-term stimulation of
breast proliferation is due to estrogen agonist activity and to
exam ne the long-termeffects of soy on both the pituitary gl and
and breast.

FDA finds that the detection of proliferative effects in
these two studies suggests the need for additional research. The
findings do not, however, establish that the observed effects are
detrimental and are not supported by the findings of
epi dem ol ogi ¢ studies of soy intake and risk of premenopausa
breast cancer (Ref. 101).

b. Fertilitv and Hornone Llevels.

(Comment 15). Sone comments referenced a nunber of studies

that reported reduced fertility in aninmals exposed to
phyt oestrogens (including Refs. 102, 103, and 104). Sone of these

studi es invol ved phyt oestrogens other than those found in soy or
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consunption of soy under extrene or unusual conditions. FDA is
not convinced of the relevance of these studies to human
consunption of soy protein.

(Commrent 16). Comments cited the study of Cassidy et al
1994 (Ref. 105) as suggesting the potential for deleterious
effects on human fertility. These investigators exam ned the
influence of a diet containing soy protein on the hornonal status
and regulation of the nenstrual cycle in six prenmenopausal wonen
Soy protein (60 g containing 45 ng isoflavones) given daily for 1
nmonth significantly (p<0.01) increased follicular phase |ength
and/ or del ayed nenstruation. Midcycle surges of |uteinizing
hornmone (LH) and follicle-stinulating hornone (FSH) were
significantly suppressed during dietary intervention with soy
protein. Plasma estradiol concentrations increased in the
follicular phase and chol esterol concentrations decreased 9.6
percent. The authors concl uded that responses to soy protein are
potentially beneficial with respect to risk factors for breast
cancer and may in part explain the | ow incidence of breast cancer
and its correlation with a high soy intake in Japanese and
Chi nese wonen. One of the comments that cited this study
acknow edged that is it unclear whether these soy effects are
beneficial or adverse. FDA notes that the study found that soy

did not interfere with ovulation and the study did not assess

effects on fertility.
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In a simlar study with a longer duration, Duncan et al.
(Ref. 106) studied effects of isoflavone consunption in 14
prenenopausal wonen. The wonen consumned i soflavones in soy
protein powders (control diet, 10; |ow isoflavone diet, 64; high
i sof | avone diet, 128 mg/day) for three nenstrual cycles plus 9
days in a random zed cross-over design. The |ow isoflavone diet
decreased LH and FSH | evel s during the periovul atory phase. The
hi gh isoflavone' diet decreased free T3 and dehydroepi androst erone
sulfate levels during the early follicular phase and estrone
levels during the mdfollicular phase. No other significant
changes were observed in hornmone concentrations or in the |length
of the menstrual cycle, follicular phase, or luteal phase.
Endonetrial biopsies perforned in the luteal phase of cycle 3 of
each diet period reveal ed no effect of isoflavone consunption on
hi stol ogi cal dating. FDA notes that although this study's
findings varied somewhat fromthose of Cassidy et al. (Ref. 105),
it also did not directly address the effect of soy on hunman
fertility. FDA finds that these two studies do not provide
sufficient evidence to address the effect of soy protein on human
fertility.
c. Developmental Effects.

(Comrent 17). One comment cited the study of Faber and
Hughes, 1993 (Ref. 107) as showing alterations in LH regulation

foll owi ng devel opnental treatnment with genistein, suggesting that
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during pregnancy in hunans, isoflavones could be a risk factor
for abnormal brain and reproductive tract devel opnent. This study
i nvolved injection of 0, 1, 10, 100, 200, 400, 500, or 1,000
m crograns of genistein into neonatal rats on days |-10. Because
of the differences in devel opnental stages between rodents and
humans, this type of experinent is used as a nodel for prenatal
(third trimester) effects of diethylstilbestrol (DES). Increased
exposure to genistein |led to decreased LH secretion; the vol une
of the sexually dinorphic nucleus of the preoptic area increased
conpared to controls only in animals that received the two
hi ghest doses of genistein. An earlier paper by Faber and Hughes
1991 (Ref. 108) showed that effects elicited by neonatal
i njections of 1000 m crograns of genistein were simlar to those
of 0.1 mcrograns of DES. The comment also cited studies using a
simlar experinmental nodel by Medlock et al. (Refs. 109 and 110)
as denonstrating that equol (a netabolite of daidzein in sone
i ndividuals) acts as an endocrine disruptor during devel opnent.
FDA finds that the relevance of these studies to an assessnent of
potential prenatal effects of dietary soy protein during
pregnancy is uncertain.

(Comment 18). One comment cited the study of Harrison et
al. (Ref. 111) that showed pregnant Rhesus nonkeys fed genistein
had serum estradiol levels 50 to 100 percent higher than the

controls in three different areas of the nmmternal circulation
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The comment al so noted the finding that the fetuses of genistein
fed nonkeys had a 70 percent higher serumestradiol |evel than
did the controls. In this study, five nonkeys were fed genistein
(armount not specified) during pregnancy and conpared to five
controls. No differences were reported in maternal weight gain,
fetal weights at delivery, or placental weights. Significant
differences in estradiol |levels (but not progesterone) were noted
at delivery in maternal peripheral blood, uterine veins, ovarian
veins, and the fetus, and in maternal blood during pregnancy, but
val ues were not reported. FDA received only an abstract
describing this study. Wthout nore conpl ete docunentation, the
nerits or weaknesses of this study cannot be eval uated.
Therefore, FDA has not used this study to eval uate the concerns
raised in this comment.

FDA notes that, in another study that exam ned dietary
effects, Fritz et al. (Ref. 112) fed female rats genistein from
conception to day 21 postpartumin the diet at concentrations of
0, 25 and 250 ngy genistein/kg diet. They found that genistein in
the diet at "physiological levels" (equivalent to those in Asians
consuming a traditional high soy diet) enhances cell
differentiation, resulting in programm ng of mammary gl and cells
for reduced susceptibility to chemcally induced mamrary cancer
with no observed toxicity to the fertility of dans or the

reproductive tract of fenmale offspring. FDA finds that these
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dietary studies in animals do not provide evidence for
detrimental devel opnental effects in humans.

(Comment 19). Another comment raised the possibility that
soy phytoestrogens could be responsible for inducing premature
puberty and cited the case-control study of estrogenic exposures
by Freni-Titulaer et al. (Ref. 113) of patients with premature
thel arche seen in Puerto Rico between 1978 and 1981. In subjects
2 years of age or older at the onset of thelarche, the study
found no statistically significant associations. In subjects with
onset before 2 years of age, statistically significant positive
associ ations were found with a naternal history of ovarian cysts,
consunption of soy-based formula, and consunption of various mneat
products. A statistically significant negative associati on was
found with consunption of corn products. The authors concl uded
that these statistical associations were not sufficient to
explain the reported increase in premature thel arche because in
over 50 percent of the case subjects there was no exposure to any
of the risk factors for which statistical associations were
f ound.

Thus, FDA concl udes that this study provides no convincing
evidence that soy was responsible for premature thelarche.
Moreover, FDA notes that the study docunents no del eterious

effects of consuming soy protein at the | evels necessary to
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justify the health claimin population groups that are the target

of the claim
d  Qher.

(Commrent 20). One comment cited a study associating intake
of tofu in md-life by Japanese-American nmen in Hawaii with
vascul ar denentia and brain atrophy in old age (Ref. 114). This
coment hypot hesi zed that isoflavone inhibition of aronatase,
whi ch catal yzes the conversion of testosterone to estradiol, may
provi de a mechanistic explanation for this finding. The report
cited (Ref. 116) is an abstract that indicates the researchers
found an association of high tofu intake with |low cognitive test
scores and with Al zheimer's disease, rather than vascul ar
denenti a.

FDA finds that this abstract does not provide a sufficient
basis to evaluate the nerits and weaknesses of this study. As
such, it is not useful in evaluating the safety concerns at
i ssue. Mreover, the report does not provide information on tota
soy intake or what variables were controlled in the analysis. If
tofu or soy were inplicated in Al zheiner's disease, its
preval ence woul d be expected to be higher in Japan than in
Hawai i, but Wite et al. (Ref. 115) found the preval ence of
Al zhei mer' s di sease was higher in Hawaii than in Japan.

Therefore, FDA is not persuaded by the comment raising concerns
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about potential adverse effects of soy protein in denmentia and
brain atrophy in ol der persons.

(Commrent 21). One conment addressed the general issue of
threshold effects for estrogenic conpounds, citing a study ((Ref.
116) that showed no threshold dose for estradiol-induced sex
reversal of turtle enbryos. It also cited a study (Ref. 117),
available in abstract form that reviewed 31 dose-response curves
for hornone-m m cking chenmicals that also failed to show a
threshold. The report of this study did not include mention of
soy isoflavones and did not specify the estrogenic effects
exam ned. FDA does not find this evidence particularly useful.
The relevance of the turtle nmodel to humans is uncertain and the
other cited evidence was available only in abstract form
e. Conclusion.

Soy isoflavones and other dietary phytoestrogens are known
to exert hornonal effects-both estrogenic and
anti estrogeni c-dependi ng on the anmobunt and type consumed and
endogenous hornonal status of the organism studied; they are nuch
| ess potent than endogenous estrogen or synthetic estrogens such
as DES. There is considerable variability from person to person
in the absorption, metabolism and disposition of the soy
i sof | avones, genistein and daidzein (Ref. 118), and researchers
have found that their netabolismand excretion depend on the

duration of ingestion and the subject's sex (Ref. 119).
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Overall, the evidence for proliferative effects, effects on
fertility and hornone |evels, and devel opnental and other effects
in humans due to the estrogenic effects of soy isoflavones is
very limted. Both possible beneficial effects and possible
detrinental effects are still hypothetical. FDA finds that the
information presented in the comments has not adequately
docunent ed del eterious effects of dietary intake of soy
i sof | avones in humans.
8. Soy Isoflavones: Goitrogenic Effects

(Comrent 22). Comments noted that isoflavones are
inhibitors of the enzyme thyroid peroxidase (TPO, which produces
the thyroid hornones T3 and T4, and indicated that its inhibition
can be expected to generate thyroid abnormalities. O her
conmrents, however, noted the |ack of evidence for consequentia
effects of TPO inhibition (i.e., high preval ence of goiter) in
popul ati ons with high soy consunption

One comment noted that there exists a body of aninmal data
that denonstrates goitrogenic and even carcinogenic effects of
soy products and cited the study by Kinura et al. (Ref. 120).
These researchers devel oped nalignant goiter in rats by feeding
di ets containing 40 percent defatted soybean and no iodine. No

del eterious effects were seen in controls fed the sane diet with

i odi ne added.
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Comments noted the exi stence of a nunber of case reports in
the older literature of soy inducing goiter in infants (Refs. 121
through 125). Van Wk et al. (Ref. 121) studied one infant who
devel oped goiter on a soybean formula and tested the sane product
in 12 adults. In adults, the product did not interfere with
i odi ne absorption, inpair iodine uptake, interfere with oxidation
of iodine in the thyroid, or (in nobst subjects) interfere with
the release of protein-bound iodine into the blood. Hydovitz
(Ref. 12) provided a single case report; Shepard et al. (Ref.
123) described three cases and presented evidence that soybean
goiter was caused by iodine deficiency. Pinchera et al. (Ref.
124) reported on a case of a congenitally hypothyroid infant and
found high fecal |osses of thyroxine. Addition of adequate iodine
to soy-based infant formulas in the 1960's generally resol ved or
prevented goiter. However, Chorazy et al. (Ref. 125) nore
recently reported on a hypothyroid infant who was sem -refractory
to thyroid hornone therapy while consumng soy formula.

Several comments cited the study of Ishizuki et al. (Ref.
126) as evidence for goitrogenic effects of soy in adults. This
study is published in Japanese and the avail abl e Engli sh abstract
is poorly translated. As described in that abstract, the design
and findings are unclear: goiters were said to occur in half the
subj ects eating 30 g soybeans daily for 3 nonths, though "various

paraneters of serum thyroid hornones remai ned unchanged by taking
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soybeans." The soybean preparation used (reported in sone
comments to be roasted, pickled soybeans), iodine intake, and
ot her dietary changes were not reported.

In one comment, researchers indicated that they had
identified genistein and daidzein as the goitrogenic isoflavonoid
conponents of soy and defined the mechanisns for inhibition of
TPO catal yzed thyroid hornone synthesis using in vitro studies of
the pure isoflavones (Refs. 127 and 128). The comment noted that
the observed irreversible inactivation of TPO by isofl avones,

t hrough covalent binding to TPO raises the possibility of

neoanti gen formati on. The comment also noted that anti-TPO is the
princi pal autoantibody present in autoi mune thyroid disease and
proposed that this hypothetical nechanismis consistent with the
reports of Fort et al. (Refs. 129 and 130) of a doubling of risk
for autoimune thyroiditis in children who had received soy
formulas as infants conpared to infants receiving other forns of
mlk. However, the studies of Fort et al. were retrospective
case-control analyses of early feeding practices in children with
di abetes (Ref. 129) or autoimune thyroid disease (Ref. 130). The
studies did not establish a cause-and-effect relationship or
assess nedi cal indications for use of soy formula in these
children

FDA notes that no data or other information presented in the

comment s docunents del eterious effects on thyroid function of
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consum ng soy protein at the |levels necessary to justify the
health claimin popul ation groups that are the target of the
claim
9. Allergenicity of Soy Protein

(Comment 23). One conment disputed the statenent in the soy
protein proposed rule that soy allergies are often outgrown. FDA
finds that the comment cited data that did not directly address
this issue but docunented the followng with respect to soy: a
case report of an anaphylactic reaction to soy in an adult (131);
severe reactions to soy in several Swedish children and
adol escents, who had known severe reactions to peanuts and asthma
but had not reacted previously to soy (Refs. 132 and 133); cross
reactivity of some soy and peanut allergens (Ref. 134); and an
out break of gastrointestinal illness associated with consunption
of an inproperly processed soy protein tuna salad extender in
which only a few individuals exhibited signs of true
hypersensitivity reactions (Ref. 135).

(Comrent 24). One comment noted that use of soy protein
health clainms will highlight the presence of soy protein in
foods. Another comment noted that any food protein can stinulate
a food allergy and that such allergies are comonly due to mlKk,
egg, and nut proteins. This coment noted that infants who

develop cows mlk allergies or intolerance are frequently
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prescribed soy substitutes and a snmall subset of these high-risk
children al so devel op soy protein allergy.

FDA finds that the comments that noted concerns about the
allergenicity of soy protein cited these concerns as evidence
that consunption of soy is unsafe, but did not propose that any
particular action be taken by the agency as a consequence to
protect consunmers with soy allergies. FDA does not believe that,
because sonme persons may have allergic reactions to a food, it is
unsafe. FDA has previously stated that the declaration of an
al | ergeni c substance in the ingredient statenent on the food
| abel provides adequate information for consuners regarding the
presence of the allergenic ingredient in the product (63 FR 8103
at 8113), and sees no reason to change this view with respect to
soy. FDA notes, in agreenent with one of the conments received,
that authorization of a health claimfor soy protein and CHD will
hi ghl i ght the presence of soy protein in those food products that
bear the claim The agency, therefore, anticipates that persons
with known soy allergies will be able nore easily to avoid soy

protein based products.

B. Unda Revi ew of ientifi Evi den and | Rel at
t he Evi dence

In the soy protein proposed rule, FDA conducted a
conpr ehensi ve revi ew of the human studies submtted in the

petition (Refs. 27 through 66) (63 FR 62977 at 62980). O these,
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t he agency gave particular weight to 14 clinical trials (Refs.
27, 28, 30 (1 trial), 31, 36 37 (1 trial), 40 (2 trials), 44
49, 51, 54, 58, and 59). These 14 trials nmet the criteria for
sel ection set out by the agency (63 FR 62977 at 62980): they
i ncl uded subjects representative of the general U S. population
were well controlled; reported information on intakes of
saturated fat and chol esterol; and avoi ded probl ens associ at ed
with small sanple size, |lack of a placebo, and other design
probl ens. The agency sumari zed these studies in Table 1 of the
soy protein proposed rule (63 FR 62977 at 62998). The agency al so
summari zed seven clinical trials in adults (Refs. 33, 35, 46, 55,
56, 60, and 64) and three trials in children (Refs. 34, 42/45,
and 63) with type Il or famlial hypercholesterolema in Table 2
of the soy protein proposed rule (63 FR 62977 at 63011). In
addition, FDA reviewed the results of one epidem ol ogi cal study
(Ref. 65 and 63 FR 62977 at 62986) and a neta-analysis (Ref. 66
and 63 FR 62977 at 62987) that included a nunber of the soy
protein studies submitted in the petition

Based on these studies, FDA concluded there was scientific
evidence for a consistent, clinically significant effect of soy
protein on blood total and LDL-chol esterol levels (63 FR 62977 at
62989). The hypochol esterol em c effect of soy protein was seen in
addition to the effects of a |ow saturated fat and | ow

chol esterol diet. The degree of |owering of blood total and LDL-
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chol esterol was consistently and highly dependent on initial
levels, within and across studies of subjects wth nornal
moderately elevated, and severely elevated blood lipid |evels,
wi th persons having higher blood lipid |levels showi ng greater
effects. Soy protein consistently caused only statistically
nonsignificant effects or slight elevations in high density
|'i poprotein (HDL)-cholesterol levels. The intervention studies
indicated that a mninum | evel of approximately 25 g of soy
protein was needed to have a clinically significant effect on
total and LDL-chol esterol |evels.
1. Additional Data Submitted with Comments and New Studies

(Comment 25). Several conments included subm ssions of
addi tional studies of the effects of soy protein on total and
LDL-chol esterol or directed FDA to studies published since it
i ssued the soy protein proposed rule. FDA reviewed these studies
and found that two (Refs. 136 and 137) neet its criteria for
consi derati on.

One comment included an unpublished paper by Teixeira et
al., 1999 (Ref. 136) that exam ned the effects of feeding four
graded levels of soy protein in noderately hyperchol esterol emc
men. After a three-week |lead-in on a National Chol esterol
Education Program (NCEP) Step 1 diet, subjects were randomy
assigned to one of five experinental groups. Each group received

50 g protein daily, provided in a variety of baked goods and
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ready-to-nmi x beverages, from ISP or casein in different
proportions for 6 weeks. The proportions of protein were 50, 40,
30, 20, and 0 g (for control) as ISP and 0, 10, 20, 30, and 50 g
as casein, respectively. At 3 weeks, statistically significant
(p<0.05) reductions in total and non-HDL-chol esterol were seen
only in the groups consuming 40 and 50 g of soy protein. At 6
weeks, statistically significant reductions (p<0.05) from
baseline were found for non-HDL cholesterol levels in all soy
protei n-consuning groups and, in all except the 40 g soy protein
group, for total cholesterol |evel. Athough a reduction in tota

chol esterol was noted in this latter group, it was non-

significant (p=0.07). The authors noted that neither non-
conpliance with the diet nor alterations in blood isoflavone
content could account for this result. The study also showed that
| evel s of HDL-cholesterol were not affected by dietary treatnent
at any soy consunption |evel investigated.

FDA al so noted the recently published study by Wng et al.,
1998 (Ref. 137), who conducted a well designed and controlled
trial using NCEP Step 1 diets with nost protein provided by soy
(50 g/day of soy protein) or aninmal protein. Subjects were 13
nor mochol esterol emic and 13 hyperchol esterol emi ¢ nmen aged 20-50
years and the trial was a randonmi zed, a-part, crossover study.
Subj ects were fed either an NCEP Step | soy protein-containing

diet or an NCEP Step | animal protein diet for 5 weeks. After a
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washout period of 10-15 weeks, the subjects were fed the
alternate diet for 5 weeks. The study found the
hypochol esterol em c effect of soy protein to be independent of
age, body weight, pretreatnent plasnma |ipid concentrations, and
sequence of dietary treatment. Regardless of plasma |ipid status,
the soy protein diet was associated with a statistically
significant decrease in the plasma concentrations of LDL
chol esterol (p=0.029). FDA finds these two studies supportive of
the relationship of soy protein to reduced risk of CHD

(Comment 26). One comment cited two netabolic ward studies
by Furmagal li et al. 1982 (Ref. 138), designed to exam ne fecal
steroid excretion in adults with famlial type Il
hyperchol esterol emia, that had not been reviewed by FDA in the
soy protein proposed rule, as supportive of the ability of soy
protein to |ower total chol esterol |evels. However, FDA finds
these studies had a very snall nunber of subjects, short duration
of treatnent, and reported insufficient infornmation to determ ne
the amounts of soy protein in the diets consuned. These studies
failed to neet FDA's selection criteria for review and, so, FDA
has not considered them further.

(Comment 27). Comments included information on two studies
by Jenkins et al. 1999 (Refs. 139 and 140) that assessed the
ef fects of inclusion of soy protein and soluble dietary fiber in

an NCEP Step Il diet in hyperchol esterolemc subjects in a
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random zed crossover design. Dietary saturated fat (less than 7
percent of energy) and chol esterol (less that 80 ng/day) did not
differ in the test and control netabolic diets (Ref. 139).
Conpared with the control diet, the test diet (which provided 33
grans of soy protein froma variety of comercially available
foods) resulted in a 6 percent decrease in total cholesterol and
a 7 percent decrease in LDL-cholesterol |evels. The second study
(Ref. 140) used a simlar design but was only available as an

abstract that contained too little detail for the agency to

evaluate it.
FDA finds that neither of these studies can provide support

for a hypochol esterolenmc effect of soy protein per se because
both soy protein and soluble fiber were varied concurrently.
However, these studies do suggest that inclusion of these
specific conmponents can further enhance the |ipid-lowering effect
of a low saturated fat, |ow cholesterol diet.

(Comrent 28). A comment also submtted the recent study by
Vashburn et al., 1999 (Ref. 141) for consideration. In this
random zed, doubl e-blind crossover trial, 51
nor nochol esterol emi c, perinmenopausal wonen consuned suppl enents
for 6-week periods of 20 g of conpl ex carbohydrate, 20 g of soy
protein containing 34 ng of phytoestrogens given in a single
dose, and 20 g of soy protein containing 34 ng of phytoestrogens

split into two doses. Significant declines in total chol esterol
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level (6 percent lower) and LDL-cholesterol level (7 percent
| ower) were observed with both soy treatments conpared to the
car bohydrate placebo control. However, no dietary assessnents
were performed; thus, FDA cannot determ ne whether the wonen nay
have nodified their usual dietary intake in response to the
suppl ements and whether and how intake of dietary constituents
may have differed anong the treatnent groups.

FDA identified two additional recently published studies for
consi deration. N lausen and Meinertz, 1998 (Ref. 142) enpl oyed
[iquid formula diets containing a very high level of protein (150
g/day) with soy or casein as the sole protein source to exam ne
individual variability in lipemc response in a small netabolic
study of nornocholesterolenmic nen. In nost subjects effects of
soy protein on both LDL- and HDL-chol esterol |evels were
favorabl e, but considerable variability in response was observed.
Duane, 1999 (Ref. 143) also conducted a snmall netabolic ward
study in nornochol esterolemc nmen that conpared effects of (1) a
control diet with "standard" anounts of dietary cholesterol, (2)
a diet with essentially no dietary cholesterol and all aninal
sources of protein substituted by TVP, and (3) a diet simlar to
the second one with eggs isocalorically substituted for protein
and fat to bring dietary cholesterol |levels to the noderate
range. Diets containing soy protein decreased LDL-chol esterol but

the effect was of borderline statistical significance. FDA notes
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that the small nunber of subjects and the unusual dietary
conditions enployed in these two studies limt their useful ness
in adding to the body of evidence about the effects of soy
protein on circulating lipid |evels.

In summary, although nost of the new studi es considered had
flawed or unusual designs that conprom sed their evaluation, the
two better designed and controlled studies (Ref. 136 and Ref.

137) provide additional support for the cholesterol |owering

effects of inclusion of reasonable anmpbunts of soy protein in

diets low in saturated fat and chol esterol

2. Interpretation of the Cinical Trial Data for Soy Protein

(Comrent 29). One comment rai sed concerns about the
apparent inconsistency in FDA's application of its review
selection criteria, especially with respect to giving the
greatest weight in evaluation of the heath claimto those studies
that reported information about the dietary intake of
constituents known to have the greatest influence on total and
LDL-chol esterol levels. The comment noted that values for dietary
saturated fat and cholesterol were not reported for sone studies
and that an outnoded description of polyunsaturated fatty acid to
saturated fatty acid ratio was reported for sone studies.

FDA agrees that values for these dietary constituents were
not reported explicitly in all of the studies selected for

review. In such cases, FDA relied upon other docunentation
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contained in the study publications regarding the contents of the
test and control diets, such as sanple nenus and reported
mani pul ati ons of sources of saturated fat and chol esterol, for
assurance that dietary saturated fat and chol esterol did not
differ significantly in the test conditions.
(Comment 30). One comment questioned the appropriateness of

i ncluding studies in which only total cholesterol |evels were

measur ed.
As noted above, in earlier rulenmakings on diet and CHD

rel ationships, FDA concluded that it is generally accepted that
bl ood total and LDL-chol esterol levels are major risk factors for
o, and that dietary factors affecting blood chol esterol |evels
affect the risk of CHD. FDA notes that a few of the ol der studies
that it considered and reviewed in the soy protein proposed rule,
and in previous rul emakings, neasured only total chol esterol
|l evel s. FDA concl uded that inclusion of these studies for review
was desirable in order to assess the totality of the publicly
avai l able scientific evidence on the relationship of soy protein
and risk of CHD, even though LDL-chol esterol |evels are now
considered to be a nore powerful risk factor than tota
chol esterol |evels.

(Comment 31). A few comments disagreed with FDA's tentative
decision to authorize a health claimfor the relationship between

soy protein and CHD because not all of the studies reviewed in
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the soy protein proposed rule showed significant reductions of
total and plasma chol esterol |evels.

A recent review and neta-anal ysis of the effectiveness of
NCEP Step 1 and Step 2 dietary interventions in free-living
subjects by Yu-Poth et al. (Ref. 144) noted an appreciable range
of response to the dietary interventions with the nmaxi mal effect
being nore than twi ce the average response reported in controlled
feeding studies with Step 1 diets. The interventions revi ewed
were designed to achieve reduction of dietary saturated fat and
chol esterol and weight reduction, factors known to have a mgjor
i mpact on circulating cholesterol levels. (The
hypochol esterol em c effects of soy protein, |ike those of soluble
fiber fromwhole oats and psyllium seed, are of a |esser
magni t ude than those of reduced dietary saturated fat and
chol esterol.) Denke (Ref. 145), in an editorial coment on the
study by Yu-Poth et al., notes that chol esterol-lowering dietary
therapy is subject to profound individual variation in response.
In nmetabolic ward studies of subjects with unselected chol estero
level s, 5 percent of individuals had no chol esterol -1 owering
response to dietary nodification and the percentage of
nonresponders increased to 10-25 percent in outpatient studies
(Denke, 1995, Ref. 146). Such nonresponse can result in a
significant underestimation of the effectiveness of dietary

i ntervention when only the nean response is considered. The snal
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nmet abolic ward study of N lausen and Meinertz (Ref. 142),
descri bed above, docunented evidence for considerable inter-
individual variability in the response of cholesterol levels to
di ets containing soy protein.

Based on the studies reviewed in the soy protein proposed
rule and the new studies reviewed in this docunent, FDA concl udes
that the totality of the available scientific evidence supports a
consistent, if not universal, hypochol esterolemc effect of soy
protein included in a |low saturated fat and |ow chol esterol diet.
The degree of consistency is notable in light of the different
experimental designs and diets studied, the different forns and
anounts of soy protein tested, and the variability in initial
chol esterol levels of the subjects. The nodest |owering of total
and LDL-chol esterol levels generally observed in these studies
can effect a significant reduction in CHD risk

(Comrent 32). Other comments reviewed various possible
mechani sns for the cholesterol-lowering effects of soy protein
and sone argued that until the mechanism of action of soy protein
is clearly established, no health claimshould be authorized. FDA
notes, however, that such know edge is not necessarily required
for authorization of a health claim

3. Role of Soy Isoflavones in and Effect of Processing on the
Hypochol esterolem ¢ Effect of Soy Protein
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In the soy protein proposed rule, FDA examned the limted
evi dence that addressed whether the hypochol esterolemc effects
of soy protein intake were dependent, as suggested by the
petitioner, on concomtant intake of a specified |evel of
natural ly occurring soy isoflavones, i.e., 2 ng isoflavones per ¢
of soy rrotein (Refs. 22, 28, 31, 70, and 71). FDA also took note
of a letter to the editor from Sirtori et al. (Ref. 72), who
conducted a nunber of trials in which soy protein exhibited
hypochol esterol em c effects and asserted that the products used
in those trials were essentially devoid of isoflavones. Gven the
[imted nunber of studies and the contradictory outcones, FDA was
not persuaded that the isoflavone conponent of soy protein was a
rel evant factor to the diet-disease relationship. Rather, FDA
tentatively concluded that the evidence from a w de range of
studies using differently processed soy protein was supportive of

a relationship between soy protein per se and reduced risk of

CHD.
(Comment 33). Several comments reviewed and di scussed the

ani mal and human studi es that exam ned effects of isoflavones
directly or that conpared the effects of ISP processed with and
wi t hout al cohol extraction that can renove essentially al

i sof l avones. Sonme of these studies exam ned effects on paranmeters
in addition to cholesterol levels, such as nmeasures of lipid-

rel ated gene expression, atherosclerosis, and vascul ar
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reactivity. Because the health claimfor soy protein and CHD i s
based on the hypochol esterolem c effect of soy protein, only that
aspect of the studies is summarized bel ow

In one study, Balmr et al. (Ref. 147) fed nmale rats diets
containing protein from ethanol -acetone extracted ISP,
nonextracted | SP, casein, or casein to which the ethanol -acetone
extract was added. Rats fed either |1SP diet had | ower serumtotal
chol esterol concentrations conpared with those fed either casein
diet. Lower serum LDL-chol esterol concentrations were found in
rats fed either ISP diet and in rats fed casein plus extract
conpared wth those fed casein. Sugano and Koba (Ref. 148) found
that a nethanol -extracted soy fraction was not as effective as
the unextracted fraction in maintaining |low plasma chol esterol
levels in rats. Kirk et al. (Ref. 149) showed that a soy protein-
based isofl avone-containing diet resulted in a reduction in
chol esterol levels in C57BL/6 mce conpared to a diet containing
al cohol -washed soy protein, although it had no effect on
chol esterol levels in transgenic mce that | acked the LDL
receptor. In another study, Balmr et al. (Ref. 147) fed male
Gol den Syrian hansters diets containing protein fromISP, ISP
wi th added et hanol - acetone extract, casein, or casein wi th added
extract. Lower serumtotal cholesterol and LDL chol estero
concentrations were observed in hansters fed ISP, ISP with

extract, or casein with extract conpared with those fed casein.
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Addition of the extract to casein at higher levels did not |ower
serumlipids relative to casein. Tovar-Palacio et al. (Ref. 150)
fed gerbils one of five experinental diets containing either
casein or al cohol -washed | SP provi ded al one, or ISP suppl enment ed
with one of three different |evels of an al cohol extract of
i solated soy protein contributing either 2.1, 3.6 or 6.2 ny
isoflavones/g protein. Gerbils fed all of the soy-based diets had
significantly lower total and LDL + very |low density |ipoprotein
(VLDL) -chol esterol |evels than those fed casein. The additions of
the al cohol extract to ISP did not reduce serum chol esterol
l evel s any further. This study suggests that, in gerbils,
consunption of an isoflavone-containing extract does not
contribute to the hypochol esterol emi ¢ effect of al cohol-extracted
soy protein. These reports did not characterize the nature of the
extracts used in the studies. Overall, FDA finds that studies in
these aninmal nodels do not clarify the role of isoflavones in the
hypochol esterol em c effect of soy protein.

Conmments noted a series of studies conducted in nonkeys that
exam ned the effect of renoval of isoflavones and other alcohol-
extract abl e conpounds from soy protein on its cholesterol-
lowering activity. Anthony et al. (Ref. 22) fed peripubertal nale
and femal e rhesus nonkeys noderately atherogenic diets in which
the source of dietary protein was a soy protein isolate, either

containing isoflavones or with the isoflavones renoved by al cohol
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extraction, in a crossover design with each period lasting for 6
months. The intact soy protein (conpared with the extracted soy
protein) significantly reduced LDL+VLDL-chol esterol levels in
both mal es and femal es and significantly increased HDL-
chol esterol levels for fenales. Honoré et al. (Ref. 23) fed young
adult rhesus nonkeys with pre-existing diet-induced
atherosclerosis one of two soy-based diets, which were identica
in conposition except that the isoflavones were extracted from
one and intact in the other, for 6 nonths. Total and LDL-
chol esterol levels were significantly lower in fenales fed the
intact soy protein than in those fed the extracted soy protein.
The same trend was seen in males, but the difference was not
statistically significant for total cholesterol. Anthony et al.
(Ref. 70) studied young nal e cynonol gus nmacaques fed one of three
noderately atherogenic diets for 14 nonths. The groups differed
only in the source of dietary protein, which was either
casein/lactalbumin, soy protein with the isoflavones intact, or
soy protein with the isoflavones nostly extracted. Animals fed
intact soy protein had significantly |ower total and LDL+VLDL-
chol esterol levels compared with the other two groups. The
animals fed intact soy protein had the highest HDL-chol esterol
l evel, the casein group had the | owest |evel, and the group fed
the extracted soy protein was internmediate. Anthony et al. (Ref.

151) random zed mal e and fenal e macaques to groups fed a casein-
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containing diet or diets with soy protein with the isoflavones
intact or extracted. Fat and cholesterol were identical in all
diets. The LDL+VLDL-chol esterol |evels were highest in the casein
group, slightly lower in the group fed extracted soy protein, and
significantly lower in the group fed intact soy protein. The HDL-
chol esterol levels were significantly higher in both soy protein
groups than in the casein group. FDA notes that the al cohol
extraction procedure used by these researchers, which was not
characterized in the study reports, appeared to dimnish the
hypochol esterol emi c effect of |SP.

Conmments submitted three human studies of isolated
i sof | avones that examined their role in cholesterol lowering. In
a study published only as an abstract, Col quhoun et al. (Ref.
152) administered daidzein and genistein to 23 nale and fenale
subjects with an average chol esterol |evel of 243 mg/deciliter
(dL) in a blinded crossover design. Nestel et al. (Ref. 52)
studied 21 wonen in a random zed cross-over design with two
active treatnent periods (80 ng of isolated soy isoflavones) and
one 5-week placebo period, while they consumed a soy-free diet.
Hodgson et al. (Ref. 153) conducted a randonized, blinded,
pl acebo-controlled trial of 8 weeks duration and a two-way
paral l el design that tested the adm nistration of 55 ng of soy
i sof | avones to 46 nmen and 13 post nenopausal wonen. Plasna lipid

| evel s were not affected by soy isoflavones in any of these
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studies. FDA notes that these studies do not support a role for
i solated isoflavones in cholesterol |owering

Three studies submtted in comments exam ned the effects of
variation of isoflavone content in soy protein-containing diets
in human subjects. Cassidy et al. (Ref. 154) conducted netabolic
ward studies of the effects of various soy products with and
w thout isoflavones in small nunbers of healthy, nonvegetarian,
premenopausal wonen. During one (control) nenstrual cycle, the
wonen ate a constant diet containing no soy products. Then, over
a second conpl ete cycle six subjects consuned a simlar diet into
whi ch 60 g TvP/day, containing 45 ng conjugated isoflavones, was
i ncorporated. Three participants had 50 g mso, containing 25 ng
unconj ugated isoflavones, added daily to their diet over a
nmenstrual cycle, and six others consunmed 28 g TVP/ day, containing
23 ng conjugated isoflavones. Five participants conpleted a third
diet period in which they were randomly assigned to consune
either the control diet over a cycle, or a simlar diet
incorporating 60 g of a ISP fromwhich the isoflavones had been
chemically extracted. A significant reduction in total
chol esterol was found with 45 ng conjugated isofl avones, but not
with 23 ng conjugated isoflavones or isoflavone-free |SP.

As previously reviewed in the soy protein proposed rule (63
FR 62977 at 62988), the study of Baumet al. (Ref. 28)

i nvestigated the inpact of soy protein as |SP containing
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different levels of isoflavones in hyperchol esterolemc
post nenopausal wonen. Adjusted nean differences in the change
frombaseline for total serumchol esterol level did not differ in
the two soy groups and the control group. However, there was a
statistically significant reduction of 8-9 percent in non-HDL
(LDL+VLDL) -chol esterol in both of the ISP treatnent groups
(p<0.05) conpared to the control group. HDL-chol esterol was al so
significantly increased (p<0.05) in both soy groups conpared to
the control. The level of isoflavones did not affect any of the
bl ood lipid |evels neasured.

FDA al so previously reviewed the unpublished study by Crouse
et al., which was subsequently accepted and published (Ref. 31),
in the soy protein proposed rule (63 FR 62977 at 62987). This
study exam ned the effect of soy protein containing different
| evel s of isoflavones in hyperchol esterolem c nen and wonen
Subjects with qualifying serumlipid |evels (LDL-chol estero
greater than 140 mg/dL) after one nonth and who were conpl i ant
with the study regi nen were random zed into one of five treatnent
groups. The treatnment groups received 25 g protein fromISP
prepared fromsoy with different |evels of isoflavones (either
1.0, 1.6, or 2.5 ng total aglycone isoflavones/g protein), or 25
g protein from al cohol -washed | SP that contai ned essentially no
i sofl avones (0.2 ng total aglycone isoflavones/g protein) or 25 g

protein fromcasein (no isoflavones) in beverages for 9 weeks.
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Results indicated that conpared to casein the ISP containing the
hi ghest | evel of isoflavones significantly |owered total (p<0.05)
and LDL-chol esterol (p<0.05), by 4 percent and 6 percent,
respectively, while HDL-cholesterol was not altered. In subjects
with LDL-cholesterol in the top half of the study popul ation
serum total and LDL-cholesterol were reduced by 9 percent
(p<0.03) and 12 percent (p<0.03), respectively, by the ISP with
the highest isoflavone content, and by 8 percent (p<0.03) and 9
percent (p<0.03), respectively by the ISP with the second hi ghest
i sof | avone content, while, HDL-chol esterol concentrations were
mai ntai ned. The authors reported a dose-response effect of
i ncreasi ng anounts of isoflavones on total and LDL chol esterol
level . One comment included a reanal ysis of the dose-response
data that did not include data for the casein diet, in order to
control for an independent effect fromsoy protein itself, and
found no significant effect based on isoflavone content. A
comrent fromthe petitioner disagreed with this analysis. It also
indicated that the study did not elimnate the possibility that
i sol ated soy protein per se has chol esterol -1 owering properties,
but rather suggested that soy protein with higher |evels of
i sof | avones m ght have even greater effects. FDA finds that the
disparity in these comments does not clarify the equivocal nature

of the avail able evidence. FDA finds that these studies do not
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provide sufficiently consistent results to cause the agency to
change the conclusion reached in the soy protein proposed rule.

(Comment 34). One comment objected to FDA's consideration
of the letter to the editor by Sirtori et al. (Ref. 72) because
the reference substantiating the technique for processing the soy
protein product was mssing fromthe letter, the products were
not tested for isoflavone content at the time of the studies,
different soy products (isolate and flour) were used to
manuf acture the textured soy protein used in the studies, and the
references for studies cited in the letter did not match the ones
cited by FDA in the soy protein proposed rule. FDA agrees that
the reference for the patented procedure for the production of
the TVP, described as making use of rapid heating under high
pressure, was omtted in the letter by Sirtori et al. (Ref. 72)
and that the isoflavone content of the products reported (Chol soy
and Croksoy) was not neasured at the tine the studies in which
they were used were conduct ed.

The letter by Sirtori et al. (Ref. 72) cites two ol der
studies-Sirtori et al., 1979 (Ref. 55) and Sirtori et al., 1979
(Ref. 155)—as well nore recent studies-Sirtori et al., 1995 (Ref.
156)—conducted by their group. The five studies of Sirtori's
group that FDA reviewed and cited in the soy protein proposed
rul e as using products that contained essentially no isoflavones

(Refs. 33, 34, 35, 46, and 56) are included in the reference |ist
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O Sirtori et al., 1995 (Ref. 156), which is a review article.
The agency did not review Sirtori et al., 1979 (Ref. 155) in the
soy protein proposed rule, and it did not cite Sirtori et al.
1977 (Ref. 55) because it specifically indicated use of a sor
protein product different fromthose tested for isoflavone
content. FDA gives sone credence to the know edge of the
i nvestigator about the products used in his studies, but agrees
that the letter to the editor does not provide sufficient
docunmentation to permt an unequivocal conclusion that the
products found to be devoid of isoflavones were identical to
those used in the clinical studies.

(Comment 35). One coment asserted that nost of the studies
reported by Sirtori's group were performed using a textured soy
protein based on steamtreated soy flour; this treatnment would be
expected to renove isoflavones. The comment also included a
letter from Sirtori (Ref. 157) stating that essentially all of
his group's studies beginning in 1980 were with products without
i sof | avones. However, the patent referenced in this letter was
not included with this subm ssion. Thus, FDA cannot verify that
t he process used to produce the products used in Sirtori's
studi es over time was the sanme used to produce the products
anal yzed recently for isoflavone content.

(Comment 36). The interpretation of the data avail able on

the role of soy isoflavones in and the effects of processing on
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t he hypochol esterolemc effect of soy protein varied widely in
the comments. Several comments agreed with FDA's concl usion that
the evidence did not support a significant role for soy
i sof | avones in cholesterol-lowering effects of soy protein. One
coment supported the petitioner's original conclusion that a
level of 2 ng aglycone isoflavones per g soy protein was
necessary for cholesterol lowering. In a comment, the petitioner
agreed with FDA "that a relationship exists between soy protein
per se and reduced risk of CHD."

The additional evidence about the role of isoflavones is
contradi ctory and inconclusive and has not persuaded FDA to alter
its original conclusion about the inability to identify a
specific contribution of soy isoflavones to the cholesterol-
| owering effects of soy protein. At the sane tinme, the evidence
shows a clear relationship between soy protein and reduced risk
of CHD despite lack of a clearly defined nechanism for its
effect.

(Comment 37). Several comments interpreted the evidence as
showi ng that al cohol extraction used in the processing of certain
soy protein ingredients (to the extent that they are rendered
essentially devoid of isoflavones) inpairs or elimnates the
hypochol esterol em c effects of soy protein and reconmended that
the health claim not be allowed for alcohol-washed products.

Comment s al so rai sed sone questions about the extent to which
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ext ensi vel y al cohol -washed products, such as those used in the
animal studies, are available comercially. One conment asserted
that sone of ISP products used in the prinmate studies were
subj ected to additional alcohol extraction by the investigators,
but the agency could not independently verify this assertion
This comment al so stated that all commrercial sources of soy
protein contain sone isoflavones.

FDA exam ned the recently conpiled USDA-1 OM State
Uni versity |soflavone Database (Ref. 158), which docunments the
following ranges of total isoflavone content for various soy
protein-containing ingredients, and found that nost, but not all,
contai ned | evel s of isoflavones higher than those that woul d

result from harsh al cohol extraction procedures:
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Tabl e 1.
Product Aglycone isoflavones (mg/100 g
edivle portion
Soy flour, textured 4.40 - 295.55
Soy flour, defatted 73.72 - 168.09
Soy flour, full-fat, raw 59.80 - 264 .84
Soy flour, full-fat, roasted 131.70 - 260.50
Soy protein concentrate, 61.23 - 167.00
aqueous washed
Soy protein concentrate 2.08 - 31.82
produced by al cohol extraction
Soy protein isolate 46.50 - 199.25
I nstant beverage, soy powder 100.10 - 125.00

FDA agrees that the data from the animal studies reviewd
suggest that al cohol washing of soy protein can reduce its
hypochol esterolemc effects. Wth respect to human studi es, FDA
finds the available evidence is insufficient to permt any
concl usi ons about the inpact of processing by al cohol extraction
on the hypochol esterolem c effect of soy protein. Thus, FDA
concludes it would be premature to excl ude al cohol -washed
products fromeligibility to bear the health claim

(Commrent 38). One conment noted that several clinical
trials designed to resolve questions about the inpact of

processing and isoflavone content are currently in progress. Mny
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of the coments on these issues urged that FDA proceed with the
health claim regulation as proposed, but nonitor research
devel opnments and nmake changes in the regulation as warranted by
the results.

As noted above, FDA finds that, in light of the evidence
that soy protein processed in various ways, containing unknown
amounts of isoflavones, has hypochol esterolemc effects, FDA is
not applying any criteria for inclusion of naturally occurring
i sof | avones or excluding al cohol-washed products from eligibility
to bear the health claimon soy protein and CHD

(Comment 39). A few comments suggested that, regardless of
t he concl usions about the significance of soy isoflavones to the
reduction of CHD risk, food products that bear the soy protein
health claim be allowed or required to state the isoflavone
content of the product on the |abel. The comments did not provide
any evidence that persuaded the agency that consuners would find
this information hel pful in making healthful dietary choices.
Accordingly, the agency is not adopting this suggestion.

4. Anmobunt of Soy Protein Required for Significant Effect on
Chol esterol Levels

Based on the limted data reviewed that supported a dose-
response and the data that showed clinically significant
reductions in total and LDL-cholesterol with soy protein
ingestion in the range of 17-31 g/day, and recogni zing that the

hypochol esterol em c effects of soy protein were dependent on
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initial blood lipid levels, the agency tentatively concluded that
25 g/day represented a reasonable, effective anount of soy
protein (63 FR 62977 at 62992). In addition, the agency noted
that an amount of 25 g/day of soy protein represents half of the
Reference Daily Intake (RDI) of 50 g for protein and is a
reasonabl e | evel of consunption in the context of the total daily
diet. Thus, FDA tentatively concluded that the anount of soy
protein associated with reduction in total and LDL-chol esterol
levels and, thus, with reduced risk of CHD was 25 g or nore of
soy protein per day (63 FR 62977 at 62992).

(Comment 40). Many comrents agreed with the agency's
conclusion that 25 g or nmore of soy protein per day was
associated with reduction in total and LDL-chol esterol |evels.
Several comments raised concerns about the adequacy of the
avail able data to support an assessnent of dose-response. One
comrent expressed concern that higher levels of soy protein are
needed to nodify cholesterol levels in nornochol esterol emc
individuals and that this should be indicated as part of the
claim

FDA agrees that the available data on the
hypochol esterol em c effects of soy protein do not pernmt a dose-
response assessnent. However, FDA notes that dose-response data
are not required to establish the qualifying criteria for a

substance that is the subject of a health claim Under § 101. 70,
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whi ch describes the requirenents for health claimpetitions, the
petition must address whether there is an optinum level of the
particul ar substance to be consunmed beyond which no benefit woul d
be expected (§ 101.70(f)(B) (1)). This information nmay or may not
be based on dose-response data. For exanple, in its evaluation of
the scientific evidence for a relationship between consunption of
soluble fiber frompsylliumseed husk and bl ood total and LDL-
chol esterol levels, the agency found no reliable data to
establish a dose-response for this relationship (62 FR 28234 at
28240). However, the agency did find that, in placebo-controlled
studies that tested an intake of 10.2 g of psyllium seed husk per
day as a part of a diet low in saturated fat and chol esterol
there were consistently significant effects of psyllium husk on
bl ood total and LDL-chol esterol |levels. Therefore, the agency
based the qualifying level of soluble fiber frompsyllium seed
husk on a total daily intake of 10.2 g husk or about 7 g of
sol ubl e fiber.

The qualifying | evel of 25 g/day has been denonstrated to
have a consistent, clinically significant effect on total and
LDL-chol esterol levels. This 25 g/day |evel of intake for
chol esterol lowering is confirned by the new study of Teixeira et
al. (Ref. 136), which showed significant hypochol esterol emc
effects of 20 g/day of soy protein. Therefore, the agency

di sagrees with the comments suggesting that dose-response data
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are needed before the agency can authorize a health claim The
totality of scientific data, which establish a clinically
significant reduction in blood chol esterol based on an intake of
at least 25 g/day of soy protein, provides an adequate basis for
establishing a qualifying level for soy protein-containing
product s.

The agency agrees that the available data indicate that the
hypochol esterol em ¢ effect of soy protein may be dependent on
initial cholesterol levels, but notes that noderately
hyperchol esterol emic individuals are generally nore responsive to
dietary interventions than nornochol esterol em c individuals. As
the | eading cause of death in this country, CHD is a disease for
which the general U.S. population is at risk. The risk of dying
fromCHD is related to serum cholesterol levels in a continuous
and positive manner, increasing slowy for |evels between 150
mg/dL and 200 mg/dL and nore rapidly when the chol esterol |evel
exceeds 200 mg/dL (Ref. 37). The public health policy articul ated
by the NCEP, National Heart, Lung, and Blood Institute, is to
extend the benefits of cholesterol lowering to the popul ation as
a whol e by pronoting adoption of eating patterns that can help
| ower the blood chol esterol |evels of nost Americans (Ref. 67). A
dietary intervention that |owers bl ood cholesterol levels only in
persons with high levels would, like an intervention that |owers

chol esterol |evels across the entire popul ati on range, cause a
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shift in the population distribution of blood cholesterol |evels
resulting in a decrease in the nean value for the bl ood
chol esterol level in the general population (Ref. 67). The
anticipated effect of such a shift would be to reduce the
norbidity fromCHD and to produce a continued or accel erated
decline in the CHD nortality rate in the United States. The
agency is persuaded by the evidence it has reviewed in this
rul emaki ng that the consunption of soy protein, as part of a | ow
saturated fat and cholesterol diet, can be a useful public health
measure to assist in the national policy of pronoting eating
patterns that will help in achieving or maintaining desirable
bl ood chol esterol levels in the general popul ation. Therefore, it
concludes that the health claim need not indicate that
hyper chol esterol em ¢ i ndi viduals may be nore responsive to
consunption of soy protein than nornochol esterol em ¢ individuals.
In addition, consistent with the agency's conclusions in
rul emaki ng on the dietary saturated fat and cholesterol/CHD cl aim
(58 FR 2739 at 2745, January 6, 1993), the wording of the health
claimas " 'may' or 'might' reduce the risk of heart disease'
adequately represents the fact that not all persons wll realize
the sane magnitude of benefit from adopting the dietary change.
5. Summary of the Scientific Evidence

FDA revi ewed human studies submtted by the petitioner and

in comrents that evaluated the effects on serum chol esterol and
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LDL-chol esterol levels of dietary interventions with soy protein
in subjects with normal to el evated serum chol esterol |evels and
that nmet the agency's criteria for selection

Most intervention trials in subjects with total chol estero
| evel s less than 300 mg/dL found that soy protein reduced total
and/ or LDL-cholesterol levels to a clinically significant degree
(Refs. 31, 28, 27, 51, 44, 37, 49, 30, 58, 29, 43, 136, and
137.). Moreover, HDL-cholesterol levels were unchanged (Refs. 31,
27, 51, 40, 37, 49, 36, 53, 136, and 137) or slightly increased
(Refs. 28, 44, 58, and 59). In sone cases (Refs. 27, 44, and 49),
decreases in total and LDL-chol esterol were statistically
significant only in subsets of subjects with the higher initia
blood lipid levels. Results in nornochol esterol em c subjects
(Refs. 30, 36, 58, 59, and 53) were nore variable than those in
hyperchol esterol em ¢ subjects (Refs. 31, 28, 27, 51, 44, 40, 37,
49, 54, 29, 43, and 136) except in the study of Wng et al. (Ref.
137), in which nornochol esterolem c and noderately
hyper chol esterol em ¢ subjects were equally responsive. The
outcone of an epidem ol ogic study (Ref. 65) also supported a
rel ati onshi p between higher |levels of soy protein intake and
| ower blood lipid |evels.

Most of the studies in subjects with total chol esterol
| evel s I ess than 300 mg/dL used | ow saturated fat and | ow

chol esterol diets (Refs. 31, 28, 27, 51, 44, 30, 36, 53, 29, 43,



70

136, and 137), but sonme used "usual" diets (Refs. 37, 49, 54, 36,
58, and 59). Al though soy protein was found to | ower blood lipid
levels in some of the studies using "usual" diets,
hypochol esterol em c effects of soy protein were nore consistently
observed with diets lowin saturated fat and chol esterol. G ven
the variability of anmounts and forns in which soy protein was
provided in the diets, the response of blood lipid |evels appears
robust and notably consistent, particularly in subjects with
noderate hyperchol esterol em a

Data from studies of adults with type Il and famlial forns
of hyperchol esterolemia (and total cholesterol l|evels in excess
of 300 mg/dL) (Refs. 55, 33, 64, 56, 64, 46, and 35) were also
consistent in showing large and statistically significant
decreases in total and LDL-cholesterol, acconpanied by no changes
or slight increases in HDL-chol esterol levels. Nearly all of the
subjects in these trials consuned | ow saturated fat and | ow
chol esterol diets during the studies and had consunmed such diets
prior to studies with soy protein. Soy protein was tested in a
variety of foods but produced fairly consistent results
regardl ess of the food formfed and apparent differences in
processi ng techniques.

The FDA concl udes, based on the evidence submitted and
reviewed, that soy protein, included in a diet lowin saturated

fat and cholesterol, can |ower blood total and LDL-chol esterol
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| evel s, w thout adversely affecting HDL-chol esterol |evels. The
agency al so concludes that the effect is due to soy protein per
se and is not consistently related to the presence or absence of
i sof | avones. The evidence currently available, as reviewed in
section 11.B.3 of this docunent, does not pernmt a conclusion
regarding how significantly alcohol processing may affect the
hypochol esterol em c effects of soy protein. The intervention
studies reviewed indicate that a mninmm level of approximtely
25 g of soy protein per day results in a clinically significant
effect on total and LDL-chol esterol |evels.

Wth respect to the scientific data and information about
the relationship of soy protein and CHD, the relevant data are
provi ded by well controlled and well designed studies. Soy
protein, the food substance that is the subject of the claim is
measured in those studies. The relationship of the biomarkers
eval uated-total and LDL-cholesterol-to the risk of CHD is
val i dated and the studies measured the bionmarkers appropriately.
Finally, a consistent body of evidence from a variety of studies
is available. Accordingly, the agency is able to conclude, based
on the totality of the publicly available scientific evidence,
that there is significant scientific agreenent that soy protein,
included at a level of 25 g/day in a diet low in saturated fat
and chol esterol, can help reduce total and LDL-chol esterol

l evel s, and that such reductions may reduce the risk of CHD
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C. Nature of the Food Eligible to Bear the daim

1. The Qualifying Amount of Soy Protein

Using 25 g of soy protein as the qualifying anount for a CHD
claim the petitioner suggested that a single serving of a soy
protein-containing product (i.e., one RACC) should provide 1/4 of
this amcunt (based on four servings a day). Thus, a soy protein-
cont ai ni ng product would have to contain at |east 6.25 g soy
protein (1/4 x 25 g) per RACC. The petitioner stated that this
approach was reasonable because it would permt a wde variety of
low fat, soy protein-containing products to bear the health
claim The petitioner provided a list of products on the narket
that currently nmeet the proposed requirenents and a |list of
products that could be nodified to neet them (Ref. 1, Appendi X
V). The agency has generally made the assunption that a daily
food consunption pattern includes three nmeals and a snack (see 58
FR 2382 at 2379, January 6, 1993). The agency tentatively
concluded in the soy protein proposed rule that the assunption of
four servings per day of soy protein-containing foods was
reasonabl e. Therefore, the agency found that use of the
qualifying criterion set forth in the petition would be
appropriate (63 FR 62977 at 62992).

Most conments agreed that the qualifying |level of 6.25 g soy
protein per RACC was appropriate. Many of these comments al so

indicated that a sufficient nunber and variety of soy protein-
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containing foods are available to enable consuners to sel ect
suitable products to consume a total of 25 g soy protein per day.

(Comment 41). Several conments suggested rounding the
qualifying level to 6 or 7 g of soy protein per RACC, in keeping
with the requirenents for the |abeling of protein in the
Nutrition Facts panel

FDA, however, notes that the Nutrition Facts panel contains
the anount of total protein per serving of the product,
regardl ess of the source ingredient. For many products that may
bear the claim soy protein nmay not be the sole contributor to
total protein. Therefore, FDA finds that the anount of soy
protein in a serving of a food that may bear the health claim
will neither be required nor permtted to appear in the Nutrition
Facts panel. The qualifying | evel need not conformto
requi rements specific to the Nutrition Facts Panel

(Comment 42). One comment received in response to the soy
protein reproposal indicated that food processors will be
required to declare the corrected amount of protein and the
percent Daily Value of protein on the Nutrition Facts panel, in
accordance with 21 CFR 101.9(c) (7)(i). This coment noted that,
in nearly all cases, the amount of protein declared will be Iower
than the quantity of protein present in the product and may, in

sone instances, be lower than the qualifying anount of soy

protein.
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FDA notes that conpliance with the requirenments of this
regul ation will be based on the actual anmount of soy protein
present in the food and not on the anobunt of protein declared on
the nutrition |abel.

(Comment 43). One conmment suggested that the qualifying
| evel should be increased to 12.5 g soy protein per RACC because
of concerns that consunmers woul d not choose soy protein-
contai ning foods frequently enough during a day to reach a tota
of 25 g and m ght believe that the health benefit nay be attained
by eating a single serving of a food that provided no nore than
6.25 g soy protein. Several other comments also raised concerns
t hat consumi ng soy protein-containing foods up to four tines
daily would represent a significant change from the typical
Arerican diet that mght not be selected by nmany consuners.

FDA cannot assess how nmany consuners woul d be interested in
maki ng such a change, but it is persuaded that it will be
feasible for notivated consumers to do so. Doubling the
qgualifying | evel of soy protein per RACC would greatly and
unnecessarily restrict the nunber of foods potentially eligible
to bear the health claim Because § 101.82 (c)(2)(i)(Q requires
that the claimspecify both the daily dietary intake of soy
protein that is necessary to reduce the risk of coronary heart
di sease and the contribution that one serving of the product

nmakes to the specified daily dietary intake, consuners wll not
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be m sl ed about the amount of soy protein needed for the health
effect.

(Comment 44). A nunber of comments suggested that greater
flexibility in nmeeting the recommended total daily intake of 25 g
soy protein per day could be achieved by permtting a | oner
qualifying level on the basis of increasing the nunber of
servings or eating occasions per day fromfour to five or six or
more. Several of these conments proposed that the qualifying
| evel of soy protein should be reduced to 4 g per RACC, one
suggested lowering the qualifying level to 2.5 g per RACC. Mst
of these conmments indicated that 4 g soy protein per RACC is the
maxi mum anount of soy protein fromsoy flour that can be
i ncorporated in baked products that consuners find pal atabl e and
acceptable. These comments suggested that |owering the qualifying
| evel would stinulate manufacturers to develop a w der range of
products and indicated that use of ISP in baked products woul d be
prohibitively expensive. One coment challenged FDA's assertion
that consuners would be able to consume an effective anount of
soy protein from a variety of products, including baked goods.
FDA based the assertion on its observation that baked products
had been used to provide soy protein in sone studies the agency
relied upon to justify authorization of the health claim (Refs.
27, 28, and 51); in one study (Ref. 27), the authors indicated

that 25 g soy protein daily was provided in four muffins. |SP was
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the source of soy protein in the baked products used in these
studies. Sone comments stated that FDA need not base the
qgualifying | evel on four eating occasions per day as the agency
had done for other health clainms for substances (beta-glucan
soluble fiber fromwhole oats and soluble fiber from psyllium
seed husks).

FDA finds that these comments did not provide a conpelling
rational e for selecting an appropriate nunber of eating occasions
on any other basis. The agency has not limted its previous
determ nations of an appropriate qualifying |evel of a substance
that does not have a Daily Value in a food to be eligible to bear
a health claimto consideration of the nunber of individual foods
or classes of food products then available that m ght bear the
claim Rather, in determning what constitutes a |evel of the
substance sufficiently high to justify the claim FDA considers
factors such as the nunber of servings likely to be consuned and
the feasibility of developing a variety of foods that contain a
significant proportion of the total daily intake needed for the
claimed benefit. For exanple, when the psyllium claimwas
authori zed, FDA was aware of only one conventional food product
t hat woul d have been eligible to bear the claimand concl uded
that, if various psylliumcontaining foods were avail able,
consunption of four servings daily could be achi eved. Based on

experience with that claimand other health clains, FDA believes
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t hat manufacturers will be encouraged by the availability of a
health claimfor soy protein and CHD to devel op new products that
will be eligible to bear the claim The agency is not persuaded
by the comments received that it shoul d abandon its assunption
that a daily food consunption pattern includes three neals and a
snack (see 58 FR 2302 at 2379, January 6, 1993) and that one
serving of a soy protein-containing product could reasonably be
consurmed at each eating occasion. As noted in the discussion
above of the conments that expressed concerns about the
wi |l Iingness of consuners to sel ect soy protein-containing foods
as many as four times a day, such an eating pattern represents a
consi derabl e change from a typical Anerican diet. Al though one of
the comments included detailed nmenus that illustrated the
possi bility of consum ng nore than one soy protein-containing
product per eating occasion, FDA has concluded that it shoul d not
| ower the amount of soy protein required for a food to be
eligible to bear the health claim

(Commrent 45). One comment suggested that the amount of soy
protein required for eligibility to bear the health clai mbe
permtted to be determi ned on the basis of serving size as well
as RACC.

This comrent is outside the scope of this rul emaking.
Current regulations (21 cFrR 101.12(g)) require that, "The

reference anpbunt [i.e., the reference anobunt customarily
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consuned] *** shall be used in determ ning whether a product
neets the criteria *** for health clainms.” In a previous
rul emaki ng, FDA had considered permtting this option, but
coments persuaded the agency that the nost reasonabl e approach
was to base claim evaluations on the reference anount (58 FR 2229
at 2287). FDA agreed with the comments that clains should reflect
the true characteristics of a product, and that those
characteristics do not change if the product is packaged in a
different size container. The comment received in response to the

soy protein proposed rule did not provide a convincing rationale

to justify a change in this decision.
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2. Method for Deternining Qualifying Arount of Soy Protein in
Foods

In the soy protein proposed rule (63 FR 62977 at 62992), FDA
proposed use of the Association of Oficial Analytical Chemsts
(AQAC) official nethod of analysis No. 988.10 to neasure soy
protein in foods. As described in the soy protein reproposal (64
FR 45932 at 45933), each of the comments on this proposed
anal ytical nethod disagreed with it use and concluded that the
nmet hod was unlikely to produce a reliable neasure of the soy
protein content in every food. The comments noted a variety of
problens with the assay. These comments persuaded the agency that
AOQAC official nethod of analysis No. 988.10 was not an
appropriate method for the quantitation of soy protein in many of
the products that may be eligible to bear the health claim

In the soy protein reproposal, FrFpA discussed the alternative
approaches suggested in coments for assessing conpliance wth
the qualifying level of soy protein in products that bear the
health claim Based on this information, the agency provided its
tentative rationale for a procedure enploying neasurenent of
total protein and, for products containing sources of protein
other than soy, calculation of the soy protein content based on
information contained in manufacturers' records (64 FR 45932 at
45934). Thus, in the soy protein reproposal, FDA nodified

previously proposed § 101.82(c) (2) (i1i) (B) to provide for this
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alternative approach for conpliance assessnent that relied, in
sone cases, on records that the agency could inspect.

The agency received approximately 10 comments in response to
the soy protein reproposal. One of the coments did not address
the proposed procedure for conpliance assessnent but, rather
reiterated concerns raised in coments on the soy protein
proposed rule about the safety of soy isoflavones. Among the
materials it referenced were two docunents authored by FDA staff
that the comment characterized as "reports.” FDA could not
identify one of these docunments fromthe citation given and the
other was a letter submtted as a comment to Docket 98P-0683 in
response to the soy protein proposed rule. Another comment raised
concerns about the GRAS status of soy protein. FDA has addressed
the issues raised in the earlier comrents regarding GRAS status
and safety in Section II.A of this docunent. In addition to
comenting about the reproposal, one coment raised a technical
i ssue about the nutrition |abeling declaration of protein that is
addressed in Section II.CI.

(Comment 46). Two comments objected to the 30-day comment
period allowed for the soy protein reproposal. FDA stated its
rational e and authority for selecting this period in the soy
protein reproposal (64 FR 45932 at 45936 and 45937) and notes
t hat these comments were submtted and received in tinely

fashi on. One of these comments asserted that after the comment
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period for the soy protein proposed rule had passed, no new
subm ssions or evidence after that date other than that of FDA
origin (or from published scientific docunents accessed by FDA)
was acceptable. As noted in the introduction of Section Il of
this docunent, FDA disagrees with this assertion. FDA consi dered
coments received after the initial comrent period, regardless of
source, to the extent that each provided conplete information for
review or references accessible to the agency and addressed
issues not raised in earlier coments.

(Comment 47). A comment asserted that the issue of the
met hod FDA will use to verify that foods contain the qualifying
amount of soy protein is irrelevant because FDA was required to
consider and evaluate only the clains made for the substance
identified in the petition, soy protein with naturally occurring
i sof | avones.

This comrent m sunderstands FDA's responsibility to review
and eval uate the avail able scientific evidence and reach
appropriately supported concl usi ons about the substance-di sease
rel ationship based on information provided in the petition
accessed in the public scientific literature, and received in
cooments. FDA notes, for exanple, that in response to a petition
for oat bran and oatneal, it proposed to authorize a health claim
on the relationship of those foods and CHD (61 FR 296). Comments

received in response to that proposal persuaded FDA to change the
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substance of its final rule to beta-glucan soluble fiber from
whol e oats (62 FR 3584). The agency has addressed the earlier
conments on the role of isoflavones in the hypochol esterol em c
effect of soy protein in Section II.B. 3 of this docunent.

(Comment 48). Two comments objected to any use of
recordkeepi ng for conpliance assessnent, questioning whether it
could be an appropriate substitute for analytical nethods to
assess the truthful ness of health clains. One of these conments
also reiterated objections to authorization of the health claim
because of concerns about inconplete scientific understandi ng of
the biological activity of soy conmponents, in terns of both
safety and contribution to the protective effect of soy protein
in CHD. The agency has addressed t hese concerns, which were
raised in comments on the soy protein proposed rule, in Sections
ITI.A and I1.B.3, respectively, of this docunent.

The ot her comment asserted that an approved, scientifically
accurate nmet hodol ogy i s needed for any health claim However, it
al so indicated that FDA should finalize its regulation as
originally proposed, but did not propose an alternative for
conpliance verification other than suggesting that a manufacturer
m ght voluntarily share analytical data with the agency if
questions about conpliance were raised.

FDA does not agree with the contention that an anal yti cal

method is an absolute requirenment for a health claim even though
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it is the preferred nmeans for verifying conpliance with the
requi rements of a health claim regulation and substantiating the
truthful ness of all |abel statements.

(Comment 49). Many ot her comments supported continued work
to devel op appropriate analytical nmnethodology for neasuring the
content of soy protein in foods, and urged FDA, in collaboration
w th other government agencies, industry, and scientific
organi zations, to pursue this effort. As noted in the soy protein
reproposal, FDA intends to do so, to the extent that resources
permit. Aso, as noted in the soy protein reproposal, and as
urged in a nunber of comments, FDA would propose to amend its
regulation to provide for conpliance verification based on one or
nore anal yti cal met hodol ogi es when such net hods have been
val i dat ed.

(Comment 50). Several of the commrents specifically
addressed the nethod for assessing conpliance set out in the soy
protein reproposal. None of these conmments objected to use of an
anal ytical nethod for nmeasuring total protein as a neasure of soy
protein in foods that contain soy as the only source of protein.
Absent an appropriate anal yti cal nethodol ogy, each of these
comment s supported the need for manufacturers to have and keep
records to substantiate the amount of soy protein in a food that
bears the health claimand contains sources of protein other than

soy, and to nake such records available to appropriate regul atory
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officials upon request. These coments noted that in cases where
records are needed to substantiate |abel clains, food
manuf acturers have historically provided such records voluntarily
upon request to the FDA and could be expected to continue to do
so in the future. They argued that FDA need not assert broad
records inspection authority in order to obtain the information
needed for conpliance assessnent. They noted 21 CFR
101.13(3) (11i)(A), which requires firns to have substantiation for
the basis of nutrient reference values in conparative nutrient
content clains and to make such substantiation available to
appropriate regulatory officials upon request, as a nodel for
requests of records.

FDA agrees that a manufacturer must have substantiation that
a qualifying amount of soy protein is present in a product that
bears the health claimand that such records can serve as the
basis for substantiation of use of the health claim FDA noted in
the FEDERAL REG STER of February 2, 1996 (61 FR 3885 at 3886)
several exanples of regulations that inplenented the 1990
amendnents in which the agency could not independently, using
anal ytical nethodol ogy, verify the basis for statenents on the
food | abel, but instead would rely on access to a manufacturers'

information supporting its labeling clainms. These include access

to:
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(1) A detailed protocol and records of all data used to
derive a density-adjusted reference anount for aerated foods (58
FR 2229 at 2272 and § 101.12(e));

(2) Information that provides the basis for deriving
reference nutrient values for conparative nutrient content clains
such as "light" (58 FR 2302 at 2365 and § 101.13(3) (1) (ii) (A):

(3) Specific information with respect to the caloric
content of new products with reduced digestibility (58 FR 2079 at
2087 and 2111 and § 101.9(c) (1) (i) (D)); and

(4) Information supporting nutrient content clains for
restaurant foods (58 FR 2302 at 2388 and § 101.13(qg) (5) (ii)).

In each of these cases, verification of the truthful ness of
a | abel claim can be assessed by FDA only with access to
i nformati on known only by the manufacturer. The sane is true, in
the absence of a validated analytical method to measure the
amount of - soy protein in the presence of other proteins, for
verifying that the qualifying anount of soy protein to bear the
health claimis present in a food that contains sources of
protein in addition to soy. Thus, the agency concludes, in
agreement with these coments, that it is appropriate to require
access to manufacturers' records substantiating the ratio of soy
protein to total protein for foods that contain sources of
protein in addition to soy to assess their conpliance with this

regulation. Also, in agreenent with these conments, the agency
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concludes that it need not assert broad records inspection
authority to have access to appropriate records. The agency
di sagrees, however, wth comments that indicate that reliance on
the voluntary provision of records by manufacturers is sufficient
to neet the agency's need to verify conpliance. Rather, the
agency is taking the approach of codifying a requirenent for the
manuf acturer to provide appropriate records, on request, as the
agency has done previously.

Al t hough nost of the comments supported the use of records,
in principle, for conpliance assessnent, they also raised
concerns about the types of records that FDA m ght request, the
ci rcunst ances under which FDA woul d request records, and the
| egal authority of the FDA to require records and records
i nspecti on.

(Comment 51). Several comments indicated that FDA had used
overly broad and inprecise |language in the soy protein
reproprosal to describe the types of records that FDA woul d
request. They indicated that a manufacturer is best able to
determ ne the nature of the records that woul d be needed to
substanti ate the anmount of soy protein in its own products and
urged that manufacturers be allowed the flexibility to determne
how to docunent substantiation. One comment argued that a recipe-
based system woul d be too conpl ex and burdensone for baked goods

in pariicular. O her comments expressed concern that FDA woul d,
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in all cases, require inspection of a wide variety of records
including nutrient data bases or anal yses, recipes or
formul ati ons, purchase orders for ingredients, and others.

roa agrees that the manufacturer will be in the best
position to know which of its records provide docunentation of
the anmount of soy protein in its products, and specifically the
ratio of soy protein to total protein. By listing the types of
records that could provide such docunentation in the soy protein
reproposal, FDA did not intend to indicate that it would request
all of these records and subject them to inspection, or even that
it would specify any particular records when it requests them
Instead, FDA intended to suggest the types of records a
manuf acturer m ght use to substantiate the |levels of soy protein
inits foods. Accordingly, FDA has nodified § 182(c)(2) (ii)(B) to
clarify that the manufacturer is to identify these materials.

(Comment 52). One comment questioned whether FDA m ght
request records for products in which soy is the only source of
protein and urged FDA to specify that it would not request
records for such products.

FDA agrees that, because neasurenent of total protein
provi des adequate assessnent of conpliance for products in which
soy is the sole source of protein, that it would not, under the
regul ation, request records for substantiation of the amount of

soy protein in such products. The agency believes that the




88
proposed | anguage adequately conmuni cates this point and has nade
no changes to the regul atory I anguage in response to this

comrent .

(Comment 53). One comment requested that FDA identify what
circunstances would precipitate a request for records. Although
FDA cannot specify all such circunstances, it notes, as did
anot her of the comments, that a substantial proportion of its
enforcenent actions are undertaken in response to trade
conpl ai nts.

(Commrent 54). One comment asked that the agency specify
that any records requested could be provided on site w thout the
need for reproduction or duplication by the investigator. Another
comrent, however, objected to FDA making requests for information
on site, arguing that nost conpanies woul d have the necessary
information at headquarters rather than at production facilities.
This coment urged that FDA nmake any such requests in witing and
allow the manufacturers to provide appropriate substantiation
within a reasonable period of time. As FDAw | not require
i nspection of records on site, the concern about reproduction or
duplication is noot. FDA agrees that nmaking a request for records
in witing is appropriate and has nodified the regulation
accordingly.

(Comment 55). Some comments objected to the alternative

offered in the soy protein reproposal that FDA woul d authori ze
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the claimonly for products that contain soy as the sole source
of protein, if it could not proceed with a regulation to provide
access to records for conpliance verification. These coments
noted that such an action would give unfair advantage to certain
products, wunfairly penalize products that were equally
beneficial, and dilute the potential benefit of the health claim
to consuners. Because the agency has authorized the claimfor any
food that contains adequate anounts of soy protein, wthout
regard to other sources of protein, these comments are noot.

(Comment 56). One comment noted that, in addition to
provi ding FDA, upon request, information regarding substantiation
of the claim food processors nmay, on a voluntary basis, present
information on the food label or in labeling that nmay support the
eligibility of the product to bear the claimand facilitate an
FDA conpliance review. Such information m ght take the form of
statements about'the percentage, conposition of soy protein in a
serving of food. The agency agrees that manufacturers may
voluntarily provide such truthful and not m sl eading information
and that the provision of such informati on may aid consuner
under st andi ng of the claim

(Comment 57). Several of the coments strongly objected to
t he proposal for records inspection on the basis that FDA | acks
the statutory authority to require access to records for foods.

Anot her comment argued that, once the agency determ ned that a
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subst ance-di sease rel ati onship nmeets the standard of significant
scientific agreenent, the act requires the agency to authorize a
claim and the agency nmay not require that manufacturers maintain
records or that FDA be able to request or inspect them This
comment al so asserted that, were FDA to require recordkeeping,
record production, or records inspection, it would violate the
Fi rst Amendnent by conditioning the exercise of speech rights on
t he recordkeepi ng, record production, or records inspection
requirenent.

FDA di sagrees with these comments. O her conments have
convinced the agency that, in this instance, it need not assert
its rulemaking authority to provide for inspection of records.
This issue is therefore noot. The agency nmintains, however, that
it has the legal authority, using section 701(a) of the act, to
promul gate record inspection requirenents for the efficient
enforcenent of the act. The requirenents that records be
mai ntai ned and submtted to the agency upon request pass the test
in National Confectioners Association v. Califano, 569 F.2d 690,
693 &« n.9 (D.C. Cr. 1979). First, these requirements are linmted

to those records that the manufacturer reasonably determ nes
substantiate the |l evel of soy protein in its food, and only with
respect to foods that contain a source of protein in addition to
soy. Second, the requirements assist in the efficient enforcenment

of the act. They focus only on those foods for which an adequate
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anal ytical nethod is not available. They allow FDA to verify that
the authorized soy health claimis truthful and not m sl eading
when it is used on such foods. The requirenments, therefore
assist in the effective and efficient enforcenent of the act.
Third, these requirenments are not unduly burdensone. They require
mai nt enance of records that manufacturers should already have to
validate that their food product may lawfully bear the claim and
they permit themto identify the records that substantiate their
claim FDA requests copies of the records in witing wthout
i nspection. These burdens are not unreasonably onerous.

Wth respect to significant scientific agreenment, the
coment misreads the statute. Under section 403(r)(3)(B)(i) of
the act, FDA authorizes a claim about a substance-di sease
relationship only if the standard of significant scientific
agreement is met. Under that section, significant scientific
agreenment is a necessary condition, but not a sufficient one, for
FDA to authorize a health claim FDA may inpose other
requirements in accordance with section 403(r) of the act.

The agency al so di sagrees that the recordkeeping and record
access provisions violate the First Anendnent. Under section
201(g) (1) of the act, a food is not a drug solely because its
| abel i ng contains a health claimauthorized and nmade in
accordance with the requirenments of section 403(r) of the act.

Section 201(g) (1) provides no such provision for a food whose



92
| abeling contains a health claimthat is not authorized and nmade
in accordance with the requirenents of section 403(r) of the act.
Congress provided for the use on foods of health clains
aut hori zed under and made in accordance with the requirenents of
section 403(r) of the act to pronote the public health by, in
part, hel ping consunmers mai ntain bal anced and heal thful diets (58
FR at 2514). FDA has required that foods whose | abels contain an
aut hori zed health claimmust contain a sufficiently high |evel of

the substance that is the subject of the claimin question (see
21 CFR 101.14(d) (2) (vii)). This provision assures that a food
bearing the claimin fact contributes to the claimed effect (56
FR at 60553) and so nay help consuners to maintain a bal anced and
heal t hful diet. Absent the recordkeeping and access provisions,
FDA could not assure that, when the soy protein health claim
appears on foods, they will, in fact, contain sufficiently high

| evel s of soy protein. These provisions, therefore, directly
advance Congress' substantial interest in permtting the use of
health clainms on foods and they are narrowy tailored to do so.

In addition, when used on a food, the authorized soy protein
health claimmnust identify the amount of soy protein in a serving
of food. Accordingly, the provisions also permt FDA to assure

that the claimas it appears on a food is not false and

m sl eadi ng.
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3. Requirenment that Food Meets the Criterion for Low Fat

In § 101.82(c) (2) (iii) (B), the agency proposed, consistent
wi th other authorized heart disease health clains, that foods
bearing the health claimneet the requirenents for "l ow saturated
fat," "low cholesterol,” and "low fat." In the preanble to the
final rule authorizing the fruits, vegetables, and grain products
and heart disease claim (§ 101.77, 58 FR 2552 at- 2572), the
agency stated that populations with diets rich in these |ow
saturated fat and | ow chol esterol foods experience many health
advantages, including lower rates of heart disease. In the
preanble to the saturated fat/chol esterol proposed rule (56 FR
60727 at 60739), the agency stated that while total fat is not
directly linked to increased risk of CHD, it may have significant
indirect effects; Foods that are lowin total fat facilitate
reductions in intakes of saturated fat and chol esterol to
recommended |evels. Therefore, the agency tentatively concl uded
that proposed § 101.82(c) (2) (iii) (B) set forth appropriate
requi renments for foods to be eligible to bear the soy protein and
CHD cl ai m

(Comment 58). No conments objected to the requirenents that
a food neet the criteria for "low saturated fat" and "I ow
cholesterol” in order to bear a health cl aimabout the
rel ati onship of soy protein and CHD. However, many comments

objected to the requirenent that a food neet the criterion for
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"low fat," mainly on the basis that all foods made from whol e
soybeans woul d be disqualified by virtue of the inherent ratio of
protein to fat (approximately 2to 1) in soybeans. Several of
t hese comments noted that makers of such foods woul d have to use
soy protein isolates to develop qualifying products. The conments
that provided additional rationale argued that saturated fat and
chol esterol were properly restricted for a CHD claim but that
total fat need not be restricted to the sane degree because it is
not directly related to risk of CHD. These comments noted that
products derived from whol e soybeans that contain 6.25 g of
protein per RACC would just exceed the criterion for "low fat" of
3 g fat per RACC. However, these products would not lead to an
increase in the intake of saturated fat or cholesterol and, thus,
negate the health benefits of soy protein. In addition, they
woul d serve as sources of the essential fatty acids, linoleic

acid and linolenic acid.

As noted above, the roahas required that foods bearing any
of the previously authorized CHD health clains neet the
requirements for "low saturated fat," "low cholesterol,” and "l ow
fat." In the saturated fat/chol esterol proposed rule, FDA
proposed that in order for a food to bear the health claim the
food nust also neet the requirenents for a "low' claimrelative
to total fat content (56 FR 60727 at 60739). The agency noted

that, while total fat is not directly related to increased risk
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for CHD, it may have significant indirect effects. Low fat diets
facilitate reductions in the intake of saturated fat and
chol esterol to recomrended |evels. Furthernore, the agency noted
that obesity is a major risk factor for CHD, and dietary fats,
whi ch have nore than twice as many calories per gram as proteins
and carbohydrates, are mgjor contributors to total calorie
intakes. For many adults, naintenance of desirable body weight is
nore readily achieved with noderation of intake of total fat. The
agency al so concluded that this approach woul d be npbst consistent
with the U S D etary Quidelines and other dietary guidance that
recomrends diets low in saturated fat, total fat, and
cholesterol. In the saturated fat/cholesterol final rule (58 FR
2739 at 2742), FDA reiterated the requirenent for "low fat," but
all oned for the exception that fish and gane neats coul d neet the
requirement for "extra |ean," because these foods are
appropriately included in a diet lowin fat, saturated fat, and
chol esterol. FDA also noted that the "low fat" requirenent for
foods to nmake the saturated fat/cholesterol and heart disease
health claimwould limt a manufacturer's ability to increase
trans-fatty acid levels in foods, since any substitution of
trans-fatty acids for saturated fatty acids would have to be
acconplished within the 3 g per RACC or per 50 g limt for total

fat. The agency considered this approach unlikely to result in
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significantly increased levels of trans-fatty acids in foods
bearing the health claim (58 FR 2739 at 2744).

The latter consideration is not applicable to the case of
foods made from whol e soybeans. No substitution of one type of
fatty acid for another is contenplated for these products. The
anount by which foods nade from whol e soybeans that are ot herw se
eligible to bear the soy protein health claim would exceed the
"low fat" criterion due to the inherent fat content of soybeans
is small and well below the disqualifying level for total fat
that a food bearing any health claimnust neet (§ 101.14 (a) (4) ).
FDA is persuaded that products derived from whol e soybeans are
useful sources of soy protein that they, like fish and gane neats
that are "extra lean," can be appropriately incorporated in a
diet that is lowin fat, saturated fat, and cholesterol. Thus,
FDA is nodifying § 101.82(c) (2) (iii) (B) to require that all
products neet the criteria for "low saturated fat" and "I ow
chol esterol” and adding § 101.82(c)(2) (iii) (C to require that a
food neet the criterion for "low fat" in order to bear the soy
protein health claim except for products consisting of or
derived from whol e soybeans w thout additional fat.

D. Required Elenents for the daim

1. Context of the Total Daily D et
In the soy protein proposed rule (63 FR 62977 at 62991), the

agency tentatively found that, for the public to understand
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fully, in the context of the total daily diet, the significance
of consunption of soy protein on the risk of CHD (see section
403(r) (3) (B) (iii) of the act), information about the total diet
must be included as part of the claim Therefore, in
§101.82(c)(2) (i) (D), the agency proposed to require that the
claiminclude the fact that the effect of dietary consunption of
soy protein on the risk of CHD is evident when it is consuned as
part of a healthy diet and that, consistent with other authorized
health clains related to CHD, the fat conponent of the diet be
specified as "saturated fat" and "chol esterol."”

(Comrent 59). One conment objected to this requirenent on
several grounds: that FDA has been inconsistent in requiring
speci fication of the need to consune diets low in saturated fat
and chol esterol in previously authorized CHD health clains; that
the effect of soy protein on blood cholesterol levels is
i ndependent of a low fat, |low saturated fat, and |ow chol esterol
diet; that the statutory requirenent to place the claimin the
context of the total daily diet need only relate the |abel ed
product to the rest of the day's diet; and that consuners wl|
conclude that soy protein will be of no benefit to themif they
cannot reduce saturated fat and cholesterol in their diets. Oher
coments raised simlar objections to the requirenment. This
coment and ot hers proposed that FDA allow a variety of shortened

clainms that would effectively render this requirenent an optional
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element of the claimor that FDA permt the information in this
requirenent to be presented in a split claim

FDA disagrees with sone of the characterizations of FDA' s
requirenments for currently authorized heart disease clains. The
conment notes that the agency requires a statement of the role of
| ow saturated fat and cholesterol diets in the reduction of risk
of heart disease in three of the authorized clains-the dietary
l[ipids claim (21 CFR 101.75), the claimfor fruits, vegetabl es,
and grain products that contain dietary fiber, particularly
soluble fiber (21 CFR 101.77), and the claimfor soluble fiber
frompsyllium seed husks (21 cFrR 101.81)—-because the effect of
the subject food substances had been established only in the
context of such a diet. However, the comment naintained that
evi dence for the hypochol esterolemc effect of soluble fiber from
whol e oats showed it to be independent of other dietary changes.
Thus, in requiring that the claimfor this substance be stated in
the context of a diet low in saturated fat and cholesterol (21
CFR 101.81), the comrent asserted that FDA had failed to provide
a claimthat accurately and truthfully reflected the underlying
sci ence.

FDA di sagrees with this characterization. The petition for a
health claimfor oat products stated that there was significant
scientific evidence to show that the effect of oats on | owering

serumlipids is independent of a diet lowin saturated fat and
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cholesterol. In light of this evidence, the petitioner argued
that any health claimthat is authorized need not refer to such a
diet. In the proposed rule for a health claim for oat products,
t he agency acknow edged that there were a nunber of studies that
showed that high intakes of oat bran and oatneal |owered bl ood
total and LDL-cholesterol in subjects that otherw se consunmed a
typical American diet (61 FR 296 at 305). However, the agency
al so recognized that CHD is a major public health concern in the
United States, and that the totality of the scientific evidence
provi des strong and consistent support that diets high in
saturated fat and chol esterol are associated with elevated |evels
of blood total and LDL-cholesterol, and thus CHD (56 FR 60727 at
60737). Dietary guidelines from both government and private
scientific bodies conclude that the majority of the American
popul ati on woul d benefit from decreased consunption of dietary
saturated fat and cholesterol. Al though the results of several
studi es showed that daily consunption of oat bran or oatnea
| onered total cholesterol and LDL-cholesterol |evels, the agency
noted that the effects of dietary intake of oat bran or oatneal
were particularly evident when the diets were |ow in saturated
fat and cholesterol (61 FR 296 at 306). Thus, the agency
tentatively found it would be nore hel pful to Anericans' efforts

to maintain healthy dietary practices if the effect of oats on
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serum | ipids were described in the context of a healthy diet (61

FR 296 at 306).

This tentative conclusion was supported by nany of the
comments received in response to the proposed rule and descri bed
inthe final rule authorizing a health claimfor soluble fiber
fromwhole oats (62 FR 3584 at 3594). In the final rule, the
agency noted that diets lowin saturated fat and chol esterol are
consi dered by expert groups to be the nost effective dietary
nmeans of reducing heart disease risk, and that while soluble
fiber fromwhole oats can contribute to this effect, its role is
generally recogni zed as being of smaller magnitude (Ref. b5).
Further, expert groups saw sel ection of foods with soluble fiber
fromwhol e oats as a useful adjunct to selection of diets lowin
saturated fat and cholesterol (Ref. 5). The agency concl uded that
it would not be in the best interest of public health or
consistent with the scientific evidence to inply that selecting
diets with soluble fiber fromwhole oats is a substitute for
consumng diets lowin saturated fat and chol esterol (62 FR 3584
at 3594). Therefore, FDA enphasized the inportance of the dietary
component of the health claim i.e., the necessity for soluble

fiber fromwhole oats to be consunmed as part of a | ow saturated

fat, low cholesterol diet, for a conplete understanding of the -

claim (62 FR 3584 at 3594).
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The comment al so characterized the claimfor sodiunsalt and
hypertension (21 CFR 101.74) as a claim about risk of heart
di sease and indicated that FDA was not consistent because this
claimis not required to be stated in the context of a diet |ow
in saturated fat and chol esterol. FDA disagrees with this
characterization of the claim and the conclusion that follows
fromit. This claimdoes not address the risk of heart disease,
but rather is a claimspecific for hypertension. The scientific
evi dence does not suggest that dietary saturated fat and
chol esterol have a significant effect on blood pressure; thus, no
mention of that dietary context is required. In addition, FDA has
stated (58 FR 2739 at 2746) that it has not been presented with
data that sodiumintake is a risk factor for heart di sease and
that a claimcharacterizing the relationship between sodi um and
heart di sease would m sbrand a food under section 403(r)(l)(B) of
the act unless it were specifically authorized by the agency. The
agency does agree with the comment that it has not found that al
the risk factors for CHD nust be stated in order to ensure that a
heart disease health claimis truthful and not m sleading. In
fact, for CHD clains authorized nore recently (21 CFR 101.81),
FDA has not required that CHD be characterized in the claimas a
di sease caused by many factors, in contrast to the clains that

FDA aut hori zed earlier as part of the initial NLEA reviews (21

CFR 101.75 and 21 CFR 101.77).
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In addition, FDA disagrees with the assertion that the'
cholesterol lowering effect of soy protein is independent of
other dietary changes; the agency interprets the data
differently. As noted in the discussion above, nost of the
scientific evidence for an effect of soy protein on blood lipid
levels is provided by studies that used diets low in saturated
fat and chol esterol. Al though soy protein was found to | ower
blood lipid levels in sone of the studies using "usual" diets,
hypochol esterol em c effects of soy protein were nore consistently
observed with diets lowin saturated fat and chol esterol. The
agency concludes that the data supporting an i ndependent effect
for soy protein are nmore limted than those supporting an
i ndependent effect of soluble fiber fromwhole oats in reducing
chol esterol |evels. Mreover, because the hypochol esterol emc
effects of soy protein are seen in addition to the effects of a
| ow saturated fat, |ow cholesterol diet, combining the two
practices will provide enhanced benefits.

Nor does FDA agree with the coment's assertion that the
statutory requirenent to place the claimin the context of the
total daily diet need only relate the | abel ed product to the rest
of the day's diet. In the 1993 health clains final rule (58 FR
2478 at 2513), the agency disagreed with coments that proposed
that the requirenent to enable the public to understand the

significance of the claimin the context of the total daily diet
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woul d be fulfilled if a health claim nerely characterized the
| evel of a substance vis-a-vis a disease, provided that there was
significant scientific agreement that that |evel of intake of the
substance was beneficial in reducing the risk of disease. Rather
FDA found that section 403(r) (3) (B)(iii) of the act requires that
a regulation that authorizes a health claim provide that the
claim be stated in a manner that enables the public to conprehend
the information in the claim and to understand the relationship
of the substance to the disease, the significance of the
substance in affecting the disease, and the significance of the
information in the context of the total daily diet. Thus, a claim
may need to address a wide variety of factors to fulfill these
requi renents, and the agency is not limted to requiring only
that information that is necessary to prevent a claim from being
m sl eadi ng.

Finally, the agency is not persuaded that requiring the soy
protein claimto be stated in the context of a total daily diet
low in saturated fat and cholesterol wll deter consuners who are
interested in dietary control of cholesterol levels, and who have
made unsuccessful attenpts to |ower dietary intake of saturated
fat and chol esterol, from incorporating soy protein into their
diets. Consuners now have had experience with the clains for
soluble fiber fromwhole oats and psyllium seed husks. These

claims, like the soy protein claim accurately draw the
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consurmer's attention to the dietary pattern associated nost
strongly with reduction of risk from heart disease-a diet low in
saturated fat and chol esterol -and offer choices of specific foods
that can be incorporated into this dietary pattern to enhance its
beneficial effects. Thus, rpa is not nodifying the requirenent
that the health claim for soy protein be stated in the context of

a diet lowin saturated fat and chol esterol

2. Daily Detary Intake of Soy Protein'and Contribution of One
Ser vi ng

In the soy protein proposed rule (63 FR 62977 at 62991), the
agency proposed that § 101.82(c) (2) (1) (G) require that the claim
specify the daily dietary intake of soy protein needed to reduce
the risk of CHD and the contribution one serving of the product
nmakes to achieving the specified daily dietary intake. The agency
noted this requirenent was consistent with requirenments set forth
in § 101.81 for clainms about soluble fiber fromwhole oats and
psyl lium seed husks, food substances that (like soy protein) do
not have Daily Val ues that can serve as a guide to consuners for
appropriate levels of intake. It is also required by
§ 101. 14(d) (2) (vii).

(Comment 60). Alnost all of the comments that addressed
these requirenents supported the need for the claimto contain
this information. Sonme coments expressed concern that even with

this informati on some consumers mght be msled into believing
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that a single serving of a soy protein-containing food woul d
contribute the full daily anmount needed for the clainmed health
benefit. FDA notes that these comments did not suggest what
additional information mght be hel pful to consuners in
under st andi ng the claim

(Comment 61). Several comments suggested that the daily
dietary intake of soy protein needed to reduce the risk of CHD be
required to be described as "at |east 25 g/day of soy protein" or

"a mnimum of 25 g/day of soy protein."

FDA is not persuaded to require that such statenments be used
because it is concerned about the need to bal ance inform ng
consurers about the effective |level of soy protein intake needed
to provide the clained health benefit against encouraging
excessive consunption of a single food substance. |f consuners
were to interpret the claimerroneously as supporting consunption
of soy as the sole source of dietary protein or supplenmenting a
di et already adequate in protein fromvarious sources with
addi tional soy protein, then the two nost inportant tenets of a
heal thful diet-variety and noderation-would be violated.

(Comment 62). One comment noted that, in the second nodel
claim the characterization of the total dietary intake of soy
protein appeared to have omtted indication that the amount is

"per day. * FDA agrees. This onission was inadvertent and the

agency has corrected § 101.82 (e) (1).
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Al t hough conments generally viewed as desirabl e providing
information on both the total daily dietary intake' of soy proteir
and the contribution of a single serving of a food to the total
intake, some comments urged that it need not be provided in one
place on the label with all of the other required information
Many of these comments encouraged FDA to make provisions for the
use of abbreviated clains that would include a referral statenent
directing the consunmer el sewhere on the package for the ful

claim |ssues associated with abbreviated and split clains are

addr essed bel ow.
3. Abbreviated/Split dains
(Comment 63). Al though there were not substantive

obj ections regarding nost of the required elenents FDA specified,

a |l arge nunber of comments objected to the nodel clainms proposed
in § 101.82 (e), asserting that they are excessively |ong,
conplicated, and cunmbersone, and requested that FDA devise
shorter claim statements. Many of these comments expressed
concerns that manufacturers would be reluctant to use and
consuners unlikely to read such |Iong, conplex nessages. They
frequently suggested that FDA. provide for split clains in this
rule. These would conprise a short or abbreviated claim(that

need not contain all of the required elenments identified in the

rul e) appearing on the principle display panel of the |abel

together with a referral statenent for the full claimelsewere
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on the package. As support for these suggestions, many of the
comrents cited the Keystone Dialog s (Ref. 159) endorsenent of
shorter clains and FDA's own health claim consunmer research (Ref.
160), which the coments characterized as show ng that short
claims were nmore effective than long clainms and that splitting
clainms between the front and back panels nade little difference.

FDA notes, however, that the results of its consumer
research were nore conplicated than indicated by that brief
summary. The short and long clains studied differed in the
inclusion of information about non-dietary risk factors and
speci al populations at risk for the subject disease. The soy
protein health claimalready | acks these requirenents. The study
also found that, for sone products with an abbreviated cl ai mand
a referral statenent on the principal display panel, subjects
were less likely to | ook at the back of the package for the ful
claim

Concerns about health clains being too wordy and too | engthy
have been raised to the agency in various ways, including by a
petition submtted by the National Food Processors Association
(NFPA) (Docket No. 94P-0390). In response to the NFPA petition
t he agency proposed several changes to the requirenents for
health clains in the FEDERAL REG SER of Decenber 21, 1995 (60 FR
at 66206) (the 1995 proposal). At that tine, FDA stated that it

had no desire for its regulations to stand in the way
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unnecessarily of the use of health clains and the presentation of
the inportant information contained in them The agency stated
that, while health claims are being used on the |abel and in
| abeling, they could be used nore extensively. The agency,
therefore, proposed to provide for shorter health clains by
maki ng optional sone of the elenents that are presently required.
FDA al so proposed to authorize the use of abbreviated clains.

FDA has reviewed the conments received in response to the
1995 proposal on changing the requirements for health clainms,
including permtting the use of abbreviated claims, but it has
not conpleted work on the final rule. Gven that this rule is
pending, and given its relevance to the issue of abbreviated
clainms, FDA has decided to defer a decision on allow ng for
abbreviated or split clains on soy protein and the risk of CHD
The agency intends to resolve this nmatter in the context of the
rul emaki ng based on the NFPA petition. Thus, at this tinme, the
agency is making provision only for a full claim

E. Qher Issues

1. Consideration of Health Cains for Benefits of Soy Protein in
Addition to Effects on Chol esterol Levels and Ri sk of Coronary

Heart Di sease

(Comment 64). A few conments urged that FDA consi der
aut hori zing clains about other putative beneficial effects of soy
protein or soy products on cardi ovascul ar disease in addition to

chol esterol lowering as well as putative beneficial effects on
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ot her diseases or health conditions such as cancer, o0steoporosis,
and nmenopausal synptons. One comrent suggested that statenents
derived from prelimnary research on the putative beneficial
effects of soy isoflavones be allowed on food |abels and in
| abel i ng.

These suggestions are beyond the scope of the present
rul emaki ng. The present rulemaking is based on FDA' s review of
information submitted in a petition about the relationship of soy
protein and reduced risk of CHD based exclusively on studies of
the cholesterol lowering effects of soy protein. The agency has
nei ther received nor reviewed rel evant data for any other
possi bl e effects of soy protein relevant to risk of heart disease
or of other diseases or health-related conditions. Any interested
person who has such data may subnmit a petition to the agency
detailing the information for FDA's review and eval uati on of
whet her such information neets the requirenents for authorization
of a health claim

(Comrent 65). At the sane tine, one comment expressed
concern that the authorization of a health claimon the
rel ationship of soy protein and risk of CHD mi ght be read by sone
consuners as an inplied claimfor other putative benefits of soy
f oods.

FDA concl udes, however, that the requirenments it has set

forth for the health claimalready narrow the focus of the claim
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sufficiently to the relationship that FDA eval uated. Accordingly,
consunmers should not be so misled by the claim
2. Drug Jains vs. Health Caims for Foods

(Comment 66). One comment objected to FDA's provision of a
health claimfor foods containing soy protein and reduced risk of
CHD whe:i. FDA had not approved estrogen as a drug to have an
indication for prevention of cardiovascular disease despite a
| arge body of supportive evidence. The comment asserted that FDA
nmust evaluate all products with the sane ground rules.

This assertion is incorrect. As the agency explained in the
1993 health clains final rule (58 FR at 2506), the scientific
standard for authorization of a health claims is |ess stringent
than the requirenents for approval of a new drug under section
505 of the act (21 U S.C. 355).
3. Jdainms for Other Vegetable Proteins

(Comment 67). One conment reviewed data on the possible
mechani sns for soy protein's hypochol esterol emic effects and
concluded that they nay be due in part to its amno acid
conposition, specifically its high arginine and | ow nethi oni ne
content. The conment noted that other vegetable proteins, such as
pea proteins, have a simlar amno acid profile and would Iikely
have the same effect on risk of cib as soy protein. The conment
proposed that qualifying |levels of both arginine and isofl avones

be required for the health claimand that the claimnot be
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limted to soy protein. FDA finds that this suggestion is outside
the scope of the current rulemaking. FDA has not reviewed any
data on the hypochol esterolemc effects of specific vegetable
proteins other than soy.

(Comment 68). Another comment that al so discussed the
possi bl e i mportance of the am no acid conposition of soy protein
to its cholesterol-lowering ability suggested that the title of
the new claim should be "Protein from Certain Foods and Reduced
Ri sk of CHD" in anticipation that data will be generated show ng
hypochol esterol em c effects of other vegetable proteins wth
amino acid conpositions simlar to soy protein. Having revi ened
data only on soy protein and being aware of no simlar body of
evi dence about any other vegetable protein, FDA finds this

suggestion prenature.

4. Regul atory |Issues Regarding Soy Protein Cainms in O her
Countries

(Comment 69). One comment provided extensive infornmation
about a conpl aint brought against a conmpany regarding a
particul ar tel evision advertising canpaign for a non-dairy soy
beverage product in New Zeal and that was alleged to be deceptive
This information included an unpublished report of a study
comparing the effects of the non-dairy soy beverage to mlk that
was i nadequate for assessing a hypochol esterolemc effect for soy
protein or the soy product itself because dietary saturated fat

and chol esterol varied substantially in the two dietary
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treatnents. Anot her conment raised concerns about the inportation
of foods fromthe United States that may bear health clains in
viol ation of Mexican |aw

The FDA advises that violations of laws or regul ations of
other countries with respect to clains nade on food |abels or
| abeling or clains nmade in advertising are outside the scope of
the present rul emaking. Conpanies doing business in other
countries are responsible for conplying with the rel evant
statutory and regulatory requirenents of those countries.
5. Genetically Modified Soybeans

(Commrent 70). Two comments noted that much of the current
soybean crop in the United States consists of genetically
nodi fied varieties of soybeans. One comment requested that
products bearing the health claimbe required to indicate on the
| abel whether genetically nodified soybeans were used. The other
conmment noted that genetic nodification may alter the content of
i sof | avones and other biologically active conponents of soy and
suggested that research was needed to determne if such genetic
nodi fications raise additional safety concerns. The conments
provided no data or other information to justify |abeling or
substantiate any safety concerns.

FDA has considered these comments and di sagrees with both,

for the following reasons. FDA has stated its expectation that

conpani es consult with the agency early in the process of
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devel oping a bioengi neered food and that they provide the agency
with a sumary of safety data and a nutritional assessnent for
its review (Ref. 161). To date, three conpanies have consulted
with the agency about bioengi neered soybeans. Two conpanies
devel oped soybeans that are resistant to the herbicides
gl yphosate and gl ufosinate, respectively. A third conpany
nodified the oil conposition of the soybean to increase its
levels of oleic acid, and it nust be labeled as high oleic acid
soybean. One conpany stopped further devel opnment of a genetically
nodi fi ed soybean that involved the addition of a brazil nut
protein when it discovered that the protein would cause allergic
reactions.

The safety and nutritional assessnents of the three
bi oengi neered soybeans show that there are no unintended effects
of the genetic nodification (Refs. 162 through 167). In
particular, these soybeans possess the same nutritional profile
as their parent or other commercially avail abl e soybeans, except
that the high oleic acid soybean has a nodified fat profile, as
intended. In addition, levels of isoflavones, trypsin inhibitors,
and endogenous al | ergens are unchanged. The agency therefore
concludes that there is no basis to the coment's assertion that
currently avail abl e bioengi neered soybeans nmay raise additional
safety concerns. Nor is there any basis to require that

bi oengi neered soybeans be identified in food |abeling as such
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[, ENVI RON- MENTAL | MPACT
The agency has previously considered the environnental
effects of this rule as announced in the soy protein proposed

rule (63 FR 62977 at 62993) and the soy protein reproposal (64 FR
45932 at 45935). The agency determined that this action is of a
type that does not individually or cumulatively have a

significant effect on the human environnent, and that neither an
envi ronment al assessnment nor an environnental inpact statenment is
required, but provided incorrect citations for categorica
exclusion in the proposed rules. The correct citation is 21 CFR

25.32(p). No new information or conments have been received that

woul d affect the agency's previous determnation

[V. ANALYSI S OF ECONOM C | MPACTS
A. Cost-Benefit Analvsis

FDA has exam ned the inmpacts of this final rule under

Executive Order 12866. Executive Order 12866 directs federal
agencies to assess the costs and benefits of available regulatory
alternatives and, when regulation is necessary, to select

regul atory approaches that naxi m ze net benefits (including
potential econom c, environnental, public health and safety
effects; distributive inpacts; and equity). According to
Executive Order 12866, a regulatory action is "econonically

significant if it nmeets any one of a nunber of specified
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conditions, including having an annual effect on the econony of
$100 mllion or adversely affecting in a material way a sector of
the econony, conpetition, or jobs. A regulation is considered
"significant" under Executive Order 12866 if it raises novel
l egal or policy issues. FDA finds that this final rule is neither
an econom cally significant nor a significant regulatory action

as defined by Executive Oder 12866.

In addition, FDA has determ ned that this rul e does not
constitute a significant rule under the Unfunded Mandat es Reform
Act of 1995 requiring cost benefit and other anal yses. A
significant rule is defined in 2 US C 1532 (a) as "a Federal
mandate that nmay result in the expenditure by State, |ocal and
tribal governnents in the aggregate, or by the private sector, of
$100,000,000 (adjusted annually for inflation) in any 1 year."

Finally, in accordance with the Small Busi ness Regul atory
Enforcement Fairness Act, 5 U S. C. 801(a)(l)(A)(ii), the
Admi nistrator of the Ofice of Information and Regul atory Affairs
of the Ofice and Managenment and Budget has determined that this
final rule is not a major rule for the purpose of Congressional
review. A mgjor rule for this purpose is defined in 5 U S.C. 804
as one that the Adm nistrator has determ ned has resulted or is
likely to result in: (A an annual effect on the econony of
$100,000,000 or nore; or (B) a major increase in costs or prices

for consunmers, individual industries, Federal, State, or | ocal
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gover nment agencies, or geographic regions; or (C significant
adverse effects on conpetition, enploynment, investnent,
productivity, innovation, or on the ability of United States-
based enterprises to conpete with foreign-based enterprises in

donestic or export markets.

B. Reaul atorv_Options

FDA did not discuss regulatory options in the analysis of
t he proposed rule, because no costs were identified in that
anal ysis. Public comments on the proposed rule raised a nunber of
potential costs and a nunber of issues that may affect the
benefits of this rule. The comments al so suggested a |arge nunber
of regulatory options. The primary options suggested in the
comments were as foll ows:

(1) Take no new regul atory acti on.

(2) Take no action, but generate or wait for additional
information on which to base a future action

(3) Take proposed action.

(4) Take proposed action, but specify a different m ni nrum
| evel of soy protein for products bearing the claim

(5) Take proposed action, but specify a mninmmlevel of

soy isoflavones in addition to a mninum|evel of soy protein for

products bearing the claim
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(6) Take proposed action, but revise the wording of the
claimor require that warnings or other statenments acconpany the claim

(7) Take proposed action, but specify a different nmaxi mum
total fat content or grant an exenption fromthe maxi mum t ot al
fat requirenent for foods nmade with natural soy beans that have
no added fat.

(8) Take proposed action, but use a different procedure for
determ ning |evel of soy protein in particular products.
1. Option One: Take no new regulatory action

By convention, the option of taking no new regulatory action
is the baseline in conparison with which the costs and benefits
of the other options are determ ned. Therefore, neither costs nor
benefits are associated with taking no new regul atory action

2. Option Two: Take no action, but generate or wait for
addi tional information on which to base a future action

A nunber of comments suggested del aying action until further
research is carried out on: (1) The nechani sm by which soy
protein reduces the risk of coronary heart disease (CHD),
including the role of soy isoflavones; (2)the effect of
particul ar nmet hods of manufacturing soy protein isolates and
products containing soy protein; (3) the effect of other
characteristics of the diet such as fiber or mneral content; (g
potential health risks associated with increased intake of soy

protein, soy isoflavones, other conponents of soybeans, and
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artifacts of particular nmethods of manufacturing soy protein
i solates and products containing soy protein; (5) consunption
patterns of foods containing soy protein and the percentage of
such foods that neet the proposed requirenments for the health
claim and (6) nethods of neasuring the |evel of soy protein in
f oods.

The cost of delay is the elimnation of the benefits that
woul d have been realized between the effective date of the non-
del ayed rule and the effective date of the delayed rule. The
potential benefits of delay are: (1) The reduction of potenti al
health risks, if any, associated with increased intake of soy
protein and other relevant substances; (2) the reduced |ikelihood
of the potential reduction in the perceived reliability of FDA-
approved clains that mght occur if future research were to
require the soy protein health claimbe revised; (3) the increase
in the health benefits generated by a delayed health claimthat,
potentially, would be nore accurate or conplete.

As discussed below, the comments did not provide information
establishing that the benefits of delaying the rule outweigh the
costs.

3. Option Three: Take Proposed Action Costs

A nunber of comments suggested that this rule mght lead to

adverse health effects. According to these coments, potential

health risks are associated with an increased intake of: (1) Soy
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protein; (2) other conmponents of soybeans including soybean
trypsin inhibitors and isoflavones such as genistein; (3)
artifacts of particular nethods of manufacturing soy protein
i sol ates or products containing soy protein, such as nitrates,
nitrosam nes, and lysinolanine; and (4) artifacts of genetically
engi neered soy protein. Among the potential health concerns
related to these substances nentioned in the comments were the
following: (1) Allergenicity; (2) reduced bioavailability of
vitamns and minerals including zinc and iron; (3) hornonal
alterations, including changes in fertility and functioning of
sex glands; (4) toxicity in estrogen sensitive tissues and an
increase in estrogen-related diseases; (5) vascular denmentia; (6)
adverse effects on the central nervous system and behavi oral
changes; (7) thyroid abnormalities, including goiter; (8) cancer
(9) diabetes; (10) liver disease; (11) adverse effects on the
i mune and endocrine systems; and (12) adverse effects on
nmet abol i sm O her conmments argued that no health concerns woul d
be associated with the intake |evels of soy protein and the ot her
substances that can be associated with soy protein, such as soy
i sof | avones or various by-products of manufacturing soy protein
isolates, that are likely to result fromthe proposed health
claim

As di scussed previously in the preanble to this rule, FDA

finds that there is no evidence that any increase in the intake
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of soy protein or the other substances discussed in the coments
presents a risk of adverse health effects.

The availability of the health claim may increase the nunber
of products containing soy protein. Increased availability of
products containing soy protein may increase the |ikelihood that
those who are allergic to soy protein may consume such products.
The net effect of this rule on the incidence of allergic reactions
to soy protein is unclear. As discussed earlier in the preanble,
the presence of the health claimw |l serve to notify consuners of
the presence of soy protein in products that bear the claim
However, some consumers who are allergic to soy protein
may not already know they are allergic to soy protein and sone
consunmers who do know they are allergic may inadvertently consune
such products despite the presence of the health claim FDA has
insufficient information to estimate the net effect on the
incidence of allergic reactions to soy protein. In addition, the
addition of soy protein to products that do not currently contain
soy protein may reduce, to sone degree, the nunber of soy-free
products that are available to those who are allergic to soy
protein. This reduction in product choice may lead to utility
| osses for those consuners. However, a l|arge nunber of products
will continue to not contain soy protein, so this utility |oss
will probably be nmodest. This rule may al so increase the incidence
of the adverse health effects associated with zinc deficiency,

which is typically related to largely plant-based diets, to sone
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degree. However, FDA has insufficient information to estimate this
effect.

Sone coments suggested that this rule mght indirectly
increase the incidence of CHD. According to these comments, the
proposed health claimcould | ead some consunmers to overestinmate
the role of soy protein in preventing CHD and to negl ect other

actions that have an equal or greater effect on the risk of CHD.

Gt her coments argued that this rule mght |lead to the adverse

health effects caused by poor nutrition because the proposed
health claim mght |ead sone consuners to concentrate unduly on
foods containing soy protein and to neglect the other conmponents
of a bal anced diet. Another comment argued the proposed heal th
claim could lead to m scellaneous adverse health effects because
it mght be interpreted by sone consuners as an endorsement of the
m scel | aneous benefits that are sonetines clained for soy
products, such as the prevention of cancer or osteoporosis. This
comrent argued that this interpretation wuld |ead sone consumers
to neglect the actions that reduce the risk of these other
condi tions.

Sone consuners may msinterpret the proposed health claim
(or any other health clain). However, the fact that the proposed

health claimstates that the risk of CHD may be reduced by an

unspeci fied degree by consum ng a specified | evel of soy protein
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per day, as part of a |low saturated fat and | ow chol esterol diet,
makes it unlikely that many consuners w || negl ect other
activities that reduce the risk of CHD or neglect other types of
foods. Simlarly, the fact that the health claimspecifies cD
makes it unlikely that many consuners will interpret the claimas
an endorsenent of other benefits that are sonetines clained for
soy products. The comments did not provide sufficient information
to allow FDA to estimate the |ikelihood of these effects.
Furthermore, these potential effects are no nore likely to be
associated with the proposed claimthan with any other claim

Some coments suggested that this rule might indirectly
i ncrease the incidence of m scell aneous adverse health effects by
decreasing the perceived reliability of FDA-approved health
claims in general. Sone coments noted the presence of a certain
degree of uncertainty concerning the nechani sm by which soy
protein reduces the risk of CHD. One comment argued that if
further research on this mechanism were to find that isoflavones
or other conponents of soybeans are involved, and the health
cl aim were subsequently revised to reflect those findings, then
FDA's scientific reputation and the perceived val ue of FDA-
approved health clainms could be adversely affected. O her
comments inplied that uncertainty over the nechani sm neans that
future research m ght show that soy protein does not affect the

risk of CHD. Ot her comments argued that the proposed clai mwould
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reduce FDA's scientific credibility because it would nmean that
FDA is treating soy protein in a manner that is inconsistent with
how FDA treats certain other substances that may reduce the risk
of CHD, including estrogens and |linseed oil

Future research could lead to results that would | ead FDA to
revise the soy health claim However, the comments did not
provide sufficient information to allow FDA to estinmate the
l'i kel'ihood of revisions or to assess the inpact of these
revisions on the perceived reliability of FDA-approved health
clains in general. The latter relationship is highly speculative,
because it depends on consumers not knowing that scientific
know edge is in a constant state of developnent. In addition
al though some revisions nay be necessary, it is unlikely that
future research will indicate that soy protein has no effect on
CHD. As stated earlier in the preanble, FDA has concluded that
the scientific evidence establishes that increased intake of soy
protein reduces the risk of CHD and that this effect is not
sinmply an artifact of the substitution of |ower fat and
chol esterol products for higher fat and chol esterol products. The
comment that suggested ot herw se ignores the many studies in
which fat, saturated fat, and chol esterol were the sane in
treatment and control groups and soy protein still exerted an
effect on the risk of CHD. Al so, FDA disagrees that the only

mechani sm di scussed in the petition was the soy isofl avone
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mechanism Finally, the comments did not provide sufficient
information to estimate the effect of the purported
i nconsi stencies on the perceived value of FDA-approved health
clains. However, in general, it is unclear that the failure to
authorize a health claimfor one substance woul d reduce the
effectiveness of a health claim for another substance.

A nunber of conments addressed the nmethod FDA proposed to
use to determne the level of soy protein. Many of the comments
recommended revising the proposed rule. These comments are
di scussed under Option 8 bel ow

C.  Benefits

The anal ysis of the proposed rule discussed the benefit of
this rule in terms of the value to consuners of the information
comuni cated in the proposed health claim The coments did not
provide information directly relevant to estimating this val ue.
However, a nunber of conments addressed the health and other
benefits that m ght be generated by changes in consuner behavior
that mght follow fromthis rule. As discussed in the analysis of
t he proposed rule, the value of these other benefits may be
considered a |ower bound on the value to consuners of the
i nformation comunicated in the health claim This value is a
| onwer bound because sone consunmers might want that information
but neverthel ess choose not to nodify their behavior. In

addition, the value of these other benefits may be consi dered an
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appropriate independent netric for valuing the benefits of this
rul e because consuners may value the information in the claim
based on the usefulness of that information for reducing the risk
of CHD but nmay underestimate or overestimate the useful ness of
that information.

Many conments argued that this rule would lead to a
reduction in the incidence of CHD and provided infornmation
relevant to estimating that reduction. A few comments argued that

this rule would not lead to a reduction in the incidence of CHD

because soy protein does not affect the risk of CHD. One comment

argued that this rule would generate benefits by obviating, in
some cases, the need for riskier and nore expensive
phar macol ogi cal treatments for reducing the risk of CHD. Thus,
according to this coment, this rule might generate benefits even
if no reduction in the incidence of CHD were to take place.
Quantifying the effect of the proposed health claim on the
i nci dence of CHD would involve a nunber of uncertainties and any
ensuing estinmate would be inprecise. In addition, there would be
little value to generating such an estimte because, as discussed
above, the comments did not provide sufficient information to
estimate the purported costs of this rule. Therefore, although
FDA believes this final rule will generate benefits, this

analysis will not attenpt to quantify the effect of this rule on

the inci dence of cD.
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Sone coments argued that increasing soy intake would
generate benefits other than a reduction in the risk of CHD
including reduction in the incidence of cancer, osteoporosis, and
menopausal synptons. These types of effects would be relevant to
the estimation of the benefits of this rule. However, FDA has
reviewed nOo scientific evidence to assess whether such benefits
exist or to estimate the size of such benefits.

4.  Option Four: Take proposed action, but specify a different
m ni mum | evel of soy protein for products bearing the claim

Many conments suggested revising the mninmumlevel of soy
protein that is required for a product to be able to bear the
proposed health claim Sone comments addressed the significance
of the 25 g per day of soy protein on which the proposed 6.25 ¢
per RACC requirenent was based. One commrent noted that studies
have found that soy protein affects the risk of CHD at intake
| evel s of between 17 g and 31 g per day. Another comment argued
that between 30 g to 50 g of soy protein per day is necessary to
produce clinically significant results on the incidence of CHD

Specifying the particular daily intake of soy protein that
will have a significant effect on the risk of CHD invol ves sone
uncertainty. However, FDA does not have sufficient information to
estimate the effect of specifying different levels and the
comments did not provide sufficient information to allow FDA to
do so. As discussed earlier in the preanble, FDA believes the 25

g soy protein per day level is supported by the scientific
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l[iterature and disagrees that intake levels of 30 g to 50 g per
day is necessary to produce clinically significant results on the
i nci dence of CHD.

O her conments did not address the 25 g soy protein per day
target level but did address the 6.25 g per RACC requirenent
derived fromthe daily target level. Some comments argued that
the per RACC requirenment was overly restrictive and that few
products would qualify for the health claim under this
requirenent. One coment analyzed the list of products that was
presented in the petition as qualifying for the health claimand
found that only 61 products would qualify if multiple flavors of
the same product were omtted, and that 88 products would qualify
if multiple flavors were not omtted. This comment also noted
that many of the products on the list that would qualify are
products that are neant to be added to other products rather than
consunmed on their own, that it was unclear whether the fina
products woul d thensel ves neet the requirenents for the proposed
claim Another comment noted that many of the qualifying products
listed in the petition were varieties of non-dairy soy beverages
or tofu, which this comment argued have not been well accepted by
Anerican consunmers. Qther comments noted that nost of the soy
products that are avail able on the market that woul d neet the
proposed per RACC requirenent are entree-type products that

consuners woul d probably not consune four tinmes per day. Sone
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coments suggested that only vegetarian or soy burgers, shakes,
tofu, and non-dairy soy beverages would neet the proposed per
RACC requirement. One conmment noted that nany of the products
that neet the RACC requirenents are specialty itens that are only
avail able at health food stores.

In contrast, other comments argued that many existing soy
products neet the proposed per RACC requirenment or could easily
be refornmulated to nmeet that requirenment. One comrent suggested
that the vast majority of products containing soy protein that
are currently avail able on the market neet the proposed RACC
| evel . These comments argued that the assunption of four eating
occasi ons per day that was used to derive the 6.25 g per RACC
requirement fromthe 25 g per day |evel was reasonable. Anong the
products listed in these comments were the follow ng:

tofu, soy-based beverages, soy burgers and other neat

alternatives, frozen deserts, protein bars, cheese and yogurt

al ternatives, soybeans, soynut butter, soynuts, tenpeh, miso, and
soy flour or soy protein powder. Another coment inplied that any
product in which protein is normally consunmed could easily be
nodi fied to nmeet the per RACC requirenents, including snack

foods, breakfast cereals, burger patties, and nore fornal

entrees.

Sone comments argued that the 6.25 g per RACC restrictions

woul d effectively prevent baked products from bearing the claim
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One comrent noted that achieving a |l evel of 6.25 g per RACC in
t hese products would require incorporating soy flour at 15
percent inclusion or greater and that would yield a product that
woul d be unacceptable to consunmers and woul d al so be too costly
to conpete effectively with other products. Many coments argued
that the benefits of this rule would be greater if comonly
consumed products such as baked products were able to bear the
proposed health claim One comment argued that a per RACC
requi rement that allowed baked goods containing soy protein to
bear the health claim mght lead to additional benefits in terns
of encouragi ng the consunption of products from grain group of
t he USDA/ DHHS Food Quide Pyramid, which this coment clains are

currently underconsuned.

QO her coments argued that the proposed per RACC requirenent
woul d effectively prevent other types of products from bearing
the health claim One coment argued that it is difficult to
incorporate 6.25 g soy protein into a single RACC of nobst such
foods in a way that it would be palatable to nost American
consuners, given current and reasonably anticipated technol ogy.

Some of the comments that argued that few products woul d be
able to neet the 6.25 g per RACC requirenent reconmended | owering
the m ni mum per RACC level to allow a wider variety of foods to
qualify for the health claimand to make it easier for consumers

to achieve an intake of 25 g soy protein per day. Sone comments
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argued that a level of 4 g per RACC woul d all ow baked goods al | ow
soy pasta, |owfat extended neat products, and vegetarian burgers
made with soy flour and textured soy protein to bear the claim
These comments noted that assumng intake levels of 5to 6
servings per day of these types of products would be reasonable
and that 4 g per RACC woul d, therefore, be consistent with a
daily intake of 25 g per day. Another comment suggested that FDA
has | egal precedent for setting the per RACC requirenent as |ow
as 2.5 g per RACC

In contrast, sone of the comments that argued that few
products woul d neet the 6.25 g per RACC requirenent recomended
rai sing the per RACC |l evel to reduce the nunber of servings that
woul d be necessary to obtain 25 g soy protein per day. Sone
comments argued that if the primary source of soy protein were
fromneals in which high protein neat dishes are currently eaten
then the per RACC requirenent should be based on two or three
servings per day, rather than the proposed assunption of four
servings per day. Thus, these comrents suggested that FDA revise
the per RACC requirement from®6.25 g to either 8.3 g or 12.5 g.

FDA has insufficient information on the characteristics of
the soy products that are currently on the narket to determ ne
t he proportion of such products that would qualify for the health
claim the ease with which existing products can be refornul ated

to neet the requirenments for nmaking the health clains, or the
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ease with which new products can be devel oped that woul d neet the
requi rements for making the health claim In addition, FDA has
insufficient information on the consunption patterns of the
rel evant products to determ ne whether |owering the per RACC
level would lead nore or fewer consuners to consune 25 g soy
protein per day.

Some comments noted that the proposed health claim contains
information on 1) the daily intake |evel of soy protein that is
associated with reduced risk of CHD and 2) the |evel of soy
protein in a serving of the product bearing the claim According
to these comments, the provision of this information obviates the
need to restrict the claimto products having 6.25 g or nore soy
protein per RACC, because consunmers can easily determ ne the
relative significance of particular products as a source of soy
protein. These coments inplied that specifying a nuch | ower
m ni mum | evel of soy protein would increase benefits because a
wi der variety of products would then be able to bear the claim
and consurmers woul d nore easily be able to achieve an intake of
25 g soy protein per day.

Al'lowing the claimto appear on products containing very |ow
| evel s of soy protein mght increase the useful ness of the claim
for consunmers and mght lead to a greater reduction in CHD than
woul d be produced by taking the proposed action. The agency is

unable to determne the likelihood of this effect.
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O her conments suggested revising the per RACC requirenent
for other reasons. One coment argued that the per RACC
requi rement should be changed to a requirenent based on serving
size. This comrent argued, for exanple, that a single veggie
burger that contains 6.25 g of soy protein should qualify for the
health claim even if the product does not neet the per RACC
requi rement because the burger pattie is larger than the
appl i cabl e RACC.

Changi ng the per RACC requirenent to a per serving
requi rement woul d probably increase the nunber of products that
woul d be able to bear the proposed health claimand m ght,
therefore, increase the health benefits generated by the clains.
However, the coments did not provide sufficient information to
estimate this effect. In addition, this revision would require
revision of the regulations at 21 CFR 101.12(g), and is,
therefore, beyond the scope of this rul emaking.

One conment noted that the correct declaration of 6.25 g soy
protein is 6 g because current |aw nandates that the anmount of
protein be rounded to the nearest whole nunber. According to this
coment, this rounding mght confuse consuners. |f consuners were
confused about the level of soy protein in the RACC of a
particul ar product and the significance of that product for
neeting the specified daily intake |evel, then the benefits of

the health claim mght be |ower than they would be otherw se.
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This coment suggested that the per RACC requirenent be revised
from6.25 g to either 6 g or 7 g. As discussed previously, the
rounding requirenent applies only to the Nutrition Facts Panel

and soy protein content is not allowed to appear on the Nutrition

Facts Panel.

evel of soy isoflavones in addition to the proposed m ni num
evel of soy protein for products bearing the claim

5. Option Five: Take proposed action, but specify a mninm
|

Some comments argued that the effect of soy protein on the
risk of CHD may depend on the presence of soy isoflavones. These
comments recommended that the health claim be restricted to
products that contain a mninum | evel of total soy isoflavones,
of particular isoflavones, of both total isoflavones and
particul ar isoflavones, or of amno acids such as arginine and
met hi oni ne. Sonme of the comments that argued that the beneficia
effects of soy protein may depend on the presence of soy
i sof | avones al so noted that particular manufacturing or
processing nethods can affect the level of soy isoflavones. These
comments reconmended that the health claim be restricted to
products that have been manufactured or processed in particul ar
ways. For exanple, many coments noted that al cohol washing
reduces isoflavone content and suggested that products containing
al cohol washed or extracted soy protein isolate should not be

aut hori zed to bear the health claim Some comments added t hat

there is no evidence that adding purified soy isoflavone extract
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back into such products is effective and argued that any
i sof | avone requirenent should be based on naturally occurring
i sof | avones.

As discussed earlier in this preanble, FDA finds that the
scientific evidence does not indicate that the effect of soy
protein on the risk of CHD varies with the presence of soy
i sofl avones or amno acids. Therefore, no additional benefit
woul d result fromrestricting the claimto products having
particular levels of isoflavones, or produced using particular

nmet hods of nanufacture.

6. Option Six: Take proposed action, but revise wording of the
claimor require that warnings or other statenents acconpany

the claim

Some coments suggested that FDA require additional
information be put on the | abels of product bearing the proposed
claimthat explains the conditions under which soy protein
reduces the risk of CHD. For exanple, sone comments suggested
t hat product |abels should nmake it clear that no benefits should
be expected for daily soy protein intake |levels of |ess than
25 g. Sonme comments argued that the beneficial effects of soy
protein accrue only to consuners who have hi gh chol esterol |evels
and suggested that the proposed health claimbe revised to
comuni cate this fact.

Al though requiring a | abel st at ement clarifying that

benefits should not be expected for daily soy protein intake
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levels of less than 25 g mght generate benefits, the narginal

benefits of such a statenment are unclear given that the proposed

health claimrelates health effects to an intake of 25 g per day

and not to the intake of any particular product. The conmment did

not provide sufficient information to estimte the marginal

benefit of an additional statement concerning the significance of

the 25 g per day intake level. Finally, as discussed previously

inthis preanble, FDA has deternmined that the effect of soy
protein on the risk of CHD nay depend, in part, on initial
chol esterol levels, but does not accrue only to those with high

initial cholesterol levels. Therefore, restricting the health

claimto apply to only those with high initial cholesterol |evels

woul d not generate margi nal benefits.

Sone of the comments that argued that the increased
consunption of products containing soy protein could lead to

health risks suggested that FDA require warning | abels on those

products to alert consunmers of the risks. QGther comments

suggested that various types of information relevant to the
purported health risks be reported on product |abels. For

exanpl e, one conment that argued that increased intake of soy

protein could lead to zinc deficiency suggested that the | abels
of products bearing the health claimindicate the phytate and

zinc content per serving for those products. One coment

suggested that | abels indicate a recormmended nmaxi num daily intake
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of soy protein to prevent the health risks associated with
overconsunption of products containing soy protein. This conmment
argued that daily consunption of between 25 g and 100 g of
isolated soy protein could result in nitrosam ne exposures that
exceeds established No Significant R sk Levels. One comment
argued that manufacturers should voluntary provide information on
product |abels on various issues such as manufacturing nethods

and the use of pesticides, because consuners have a right to such

i nformati on.

FDA has deternmined that there is no evidence that health
risks are associated with increased intake of soy protein or the
ot her substances discussed in the coments. Label statements
war ni ng of possible allergic reactions to soy protein would
provi de some potentially valuable information to consuners who do
not realize they are allergic to soy protein or that such
allergies are possible. However, such |abeling would not provide
useful information to those consuners who are already aware of
the fact that allergies to common foods are possible, and m ght
di scourage the consunption of soy protein by those who are not
allergic to soy protein. FDA has insufficient information to
estimate the costs or benefits of such a warning statement or to
determine if such a warning statement woul d provide a net benefit
to consuners. Associating warning statements with the proposed

heal th cl ai mwoul d generate no margi nal benefits for consumers
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who know they are allergic to soy protein because the health
claim woul d already indicate the presence of soy protein.

Label statements addressed to the potential effect of
i ncreased consunption of products containing soy protein on zinc
deficiency, such as a warning statenent, indications of the zinc
and phytate content of products containing soy protein, or
reconmended maxi num daily intakes, mght reduce the Ilikelihood
that increased consunption of these products will lead to zinc
deficiency. Earlier in the preanble to this rule, FDA determ ned
that consumers would not find information relating to the zinc
and phytate content of products containing soy protein useful
The ot her suggested | abeling approaches for addressing the effect
of increased consunption of these products on zinc deficiency nmay
be useful for sone consuners. However, again, the benefit of such
| abeling must be conpared to the possible costs in ternms of
di scouragi ng the use of such products anong those who are not at
risk of zinc deficiency. FDA has insufficient information to
estimate the costs or benefits of the other suggested |abeling
approaches or determ ning whether such approaches would generate
net benefits.

One comment suggested elimnating the | anguage relating the
ef fect of soy protein to diets lowin saturated fat and
chol esterol because the effect of soy protein on the risk of CHD

is independent of these other factors. The benefit of elimnating
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this language is that consunmers who are not currently eating a
diet lowin saturated fat and chol esterol may be nore likely to
react to the health claimif the effect of soy protein is not
presented as applying only to those eating diets low in saturated
fat and cholesterol. An increase in the nunber of consumers
likely to react to the health claimmy increase the benefits of
the health claim However, the size of this marginal benefit is
uncl ear because, as discussed earlier, the available data on the
effects of soy protein show that soy protein has a nore
consistent effect on CHD for those consuming a |ow fat and
chol esterol diet than for others. The cost of elimnating this
| anguage is that some consumers mght believe that achieving a
certain intake of soy protein can substitute for eating a diet
low in saturated fat and chol esterol and m ght, therefore,
indirectly increase the intake of saturated fat and chol esterol
FDA has insufficient information to determne if elimnating the
| anguage relating the effect of soy protein to diets lowin
saturated fat and chol esterol woul d generate net benefits or
costs.

Sonme comments suggested that the proposed health clai mwas
either too long or too conplicated to be effective. Many conments
argued that the health claimwould be nore effective if it were
shortened or replaced by a "split claim" Many comments suggested

wording for a shorter health claim Increasing the effectiveness
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of the health claim wuld increase the benefits associated with
the health claim and would not affect costs. However, FDA has
insufficient information to analyze the effect of different
| abeling formats or wording. Al though FDA has studied the
effectiveness of split clains for other types of clains, the
rel evance of that information for a health claim on soy protein

is unclear.

7.  Option Seven: Take proposed action, but specify a different
maxi mum total fat content or grant an exenption from the
maxi nrum total fat requirenent for foods nmade w th natural

soybeans that have no added fat.

Many comments noted that the low fat requirenent for
products bearing the proposed health claim would prevent soybeans
and traditional soybean products from bearing the health claim
This rule has been revised so that foods nade from whol e soybeans
with no added fat are exenpted fromthe |ow fat requirenent. The
benefit of this revision is that nore products will be able to
bear the proposed health claimand the benefits generated by the
health claim may be increased. The cost of this revision is that
the total fat content of sone products bearing the claimmy be
slightly higher than under the proposed rule. As expl ai ned
earlier in the preanble, a reduction of total fat facilitates
mai nt enance of normal body wei ght and, therefore, reduces the
ri sk of obesity. The reduction of this effect would cause an
increase in the risk of obesity and, therefore, produce a

countervailing increase in the risk of CHD. In this case, the
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benefit of increasing the nunmber of products probably outweighs
the slight increase in the total fat content of qualifying

products.

8. Option Eight: Take proposed action, but use a different
procedure for determning |level of soy protein in particular

products.

Many conments on the proposal addressed the anal yti cal
nmet hod t hat FDA proposed to use to confirmthe | evel of soy
protein in products bearing the proposed health claim These
coments were discussed in the reproposal. The reproposa
speci fied various types of records that mght allow FDA to
calculate the level of soy protein in particular products. FDA
received a nunber of comments on the reproposal. Mst of these
coments addressed the issue of which records FDA will use to
determ ne the soy protein content of foods. Many comments argued
that the reproposal appeared to allow FDA wide discretion in
determ ni ng which records to inspect and duplicate. These
coments al so expressed the concern that FDA m ght inspect and
duplicate records of each of the various types that were
specified as potentially relevant in the reproposal, and m ght
al so i nspect and duplicate as yet unspecified records that FDA
|ater determnes are relevant. According to these comments, sone
of the resulting record inspection and duplication m ght be
unwarranted. Many comrents suggested that the rule be revised to

requi re manufacturers to provide FDA with records that provide a
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reasonabl e basis for concluding that a particular product has

sufficient soy protein content to bear the health claim
According to these comments, this revision would elinmnate the
possibly that FDA will use the records inspections clause to
i nspect and duplicate records in situations in which such actions
are not strictly necessary. One comment argued that the records

i nspection provision wuld give an unfair market advantage to
firmse that manufacture products whose sole source of protein is
soy and which, therefore, need not provide FDA access to records
to establish the level of soy protein in their products.

If FDA were to require the inspection and duplication of
records that firms attenpting to use the soy protein health claim
consi dered unnecessary to establish conpliance with the
requirements for nmaking that claim then those firms woul d have
| ess incentive to use the claim and the benefits associated wth
allow ng that claim would be reduced. However, FDA has nodified

its proposal to inspect records to provide, instead, that

manuf acturers nust identify and supply to FDA, on witten

request, records that substantiate the amount of soy protein in a
food that bears the soy protein health claimif soy is not the
sole source of protein in the food. Therefore, this rule will not
require record inspection or unnecessary duplication of records.
This rule may generate sone distributive effects because it may

put firms that are required to provide such records at a
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conpetitive disadvantage relative to firns that produce products
in which soy is the only source of protein. However, these

effects will probably be small because manufacturers probably

already maintain the necessary records.

D. Small Entitv Analvsis

FDA has exam ned the inpacts of this proposed rul e under the
Regul atory Flexibility Act. The Regulatory Flexibility Act (5
U S C 601-612) requires federal agencies to consider
alternatives that would mnimze the economc inpact of their
regulations on small businesses and other small entities. No
conpliance costs are generated by this rule because this rule
does not require any |l abels to be changed, or any product to be
refornmul ated. Therefore, snmall businesses will only relabel or
reformul ate products if the benefits to those snall businesses
outwei gh the costs. FDA did not receive any comments that
chal  enged this conclusion. Accordingly, pursuant to the
Regul atory Flexibility Act, 5 U S C. 605(b), FDA certifies that
this rule will not have a significant ecenom c inpact on a
substantial nunber of small entities.

V. PAPERWORK REDUCTI ON ACT OF 1995

This final rule contains information collection provisions

that are subject to review by the Ofice of Managenent and Budget

(OMB) under the Paperwork Reduction Act of 1995 (the PRA) (44
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U. S.C. 3501-3520). The title, description, and respondent
description are shown below with an estimate of the annual
recordkeepi ng and reporting burden. Included in the estimate is
the time for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and
conpl eting and reviewi ng each collection of information

Title: Record Retention Requirenents for the Soy
Protein/CHD Health C aim

Description: The regulation set forth in this rule
authorizes the use in food |abeling of a health claim about the
rel ationship between soy protein and CHD. Section 403(r) of the
act requires that food bearing a health claimauthorized by
regulation on a petition to the agency be labeled in conpliance
with the regulation issued by FDA. |n response to conments
received on the soy protein proposed rule (63 FR 62977), the
agency proposed an alternative procedure for assessing conpliance
with the requirenent that a food contain a qualifying anmount of
soy protein in the soy protein reproposal (64 FR 45932). This
procedure woul d have required that a manufacturer of a product
bearing the proposed soy protein health claim whose product
contains a source or sources of protein in addition to soy retain
the records that permt the calculation of the ratio of soy
protein to other sources of protein in the food. The nmanufacturer

of such a food product woul d have been required to nake those
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records available for review and copying by appropriate
regulatory officials upon request and during site visits.
Comments received on the soy protein reproposal have been
addressed by the agency in section I1.C 2 of this docunment, and
this rule reflects nodifications nmade in response to those
comrents. This final rule requires a manufacturer of a product
bearing the soy protein health claimwhose product contains a
source or sources of protein in addition to soy to identify and
retain records that reasonably substantiate the ratio of soy
protein to total protein. The rule also requires the manufacturer
of such a food product to provide those records upon witten
request to appropriate regulatory officials.

FDA had subnmitted the information collection requirenents to
OVB for review under the PRA at the tine the August 1999 soy
protein reproposal was published. In response, OB requested that
FDA respond to the need for the collection and the burden hours
that will be inposed as a result of this collection

To bear the soy protein and CHD health claim foods mnust
contain 6.25 g soy protein per RACC. For foods that contain soy
as the sole source of protein, analytical methods for total
protein can be used to quantify the anount of soy protein. At the
present time, there is no validated anal ytical nethodol ogy
available to quantify the amunt of soy protein in foods that

contain other proteins. For these latter foods, FDA nust rely on



145
i nformati on known only to the manufacturer to assess conpliance
with the qualifying amount of soy protein. Thus, FDA is requiring
manuf acturers to have and keep records to substantiate the anount
of soy protein in a food that bears the health claim and contains
sources of protein other than soy, and to nake such records
available to appropriate regulatory officials upon witten
request.

Al t hough no comments on the soy protein reproposal
specifically addressed the estinmated burden of the information
collection requirements, several indicated that recordkeeping and
record inspection would be burdensome. These comments expressed
concern about FDA's record inspection authority. In response to
this concern, FDA has determned that, in this case, it need not
assert record inspection authority in order to obtain the
informati on needed for conpliance assessnent. The coments al so
expressed concern about the potentially broad array of records
that FDA might demand. In response to this concern, FDA clarified
that it did not intend to specify the records to be supplied.
Rather, the final rule indicates that records wll be requested
in witing and that manufacturers will be responsible for
identifying the records that they have used to substantiate the
proportion of soy protein in their products.

FDA estimates the burden of this collection of information

as follows:
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costs associated with this collection

Manuf acturers nmust determine that their products are

qualified to bear

any claim used on foods |abels or

in

| abel i ng,

i ncluding neeting the requirenment for a qualifying amunt of soy

protein to bear the health claimauthorized for use by this

regul ation.
for
manuf acturers w |

formul ati on or

soy protein in foods that

reci pe,

need to use records,

In the absence of a validated anal ytica

contai n other

e.g.

prot ei ns,

, the food'

nmet hodol ogy

S

to determine if such a food contains 6.25

"There are no capital costs or operating and mai ntenance costs

associated with this collection

Description of Respondents: Busi nesses or others for-
profit.
TABLE Z. --ESTI MATED ANNUAL RECORDKEEPI NG BURDEN'
Annual Tot al
No. of Hours per | Tot al
21 CFR Fr equency Annual
Respondent s per Response |Responses Response | Hours
101. 82(c) (2)
(i1) (B) 25 1 25 1 25
‘There are no capital costs or operating and maintenance costs
associated with this collection.
TABLE 3.--ESTIMATED ANNUAL REPORTING BURDEN
: No. of Egépgases Tot al Hours per | Total
21 CFR Sectlon Respondent s per éggughses Response Hour s
Respondent P
101.82(c) (2) (i1)
(B) 5 1 5 1 5
"There are no capital costs or operating and naintenance
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g per RACC. In this rule, FDA is requiring that firnms maintain
the records they use to determine that a food is qualified to
bear the claim and that those records be submtted to FDA upon
witten request. Based upon its experience with the use of health
clainms, FDA estimated that 25 firns woul d market products bearing
a soy protein and CHD health claim and that one of each firms
products woul d contain a source or sources of protein in addition
to soy. FDA received no comments that challenged this estinmate
FDA estimates that, annually, it would request records to assess
conpliance from 20 percent of firms subject to the recordkeeping
requirenent. The records that would be required to be retai ned by
§ 101.82(c) (ii) (B)(2) are records that, as described above, FDA
bel i eves a prudent and responsi bl e manufacturer uses and retains
as a nornmal part of doing business. Thus, the burden to the food
manuf act urer woul d be that involved in assenbling and providing
the records to appropriate regulatory officials upon witten
request. The requirenments contained in this rule would require
only a minimal burden, no nore than one hour per response, from
respondents.

The information collection provisions of this final rule
have been subnitted to OMB for review. FDA will publish a notice
in the FEDERAL REGQ SER announcing OMB's deci sion to approve,
nodi fy, or disapprove the information collection provisions in

this final rule. An agency may not conduct or sponsor, and a
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person is not required to respond to, a collection of informatior
unless it displays a currently valid OVB control nunber.
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List of Subjects in 21 CFR Part 101

Food | abeling, Nutrition, Reporting and recordkeeping
requiremnents.

Therefore, under the Federal Food, Drug, and Cosnetic Act
and under authority del egated to the Conm ssioner of Food and
Drugs, 21 CFR part 101 is amended as foll ows:

PART 101--FOOD LABELI NG

The authority citation for 21 CFR part 101 continues to read
as follows:

1. Authority: 15 U.S.C. 1453, 1454, 1455; 21 U S. C. 321,
331, 342, 343, 348, 371.

2. Add § 101.82 to subpart E to read as foll ows:

§ 101.82 Health claims: Sov protein and risk of coronarvy heart

di sease (CHD) .

{(a) Relationshiw between diets that are low in saturated

fat and cholesterol and that include sov protein and the risk of

CHD. (1) Cardiovascul ar disease neans di seases of the heart and
circulatory system CHD is one of the nobst common and serious
forms of cardiovascul ar disease and refers to diseases of the
heart nuscle and supporting bl ood vessels. Hi gh bl ood total

chol esterol and | ow density |ipoprotein (LDL)-cholesterol |evels
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are associated with increased risk of developing CHD. H gh CHD
rates occur anmong people with high total cholesterol |evels of
240 mlligrams per deciliter (mg/dL) (6.21 millinole per liter
(mmol/L)) or above and LDL-chol esterol levels of 160 mg/dL (4.13
mmol/L) or above. Borderline high risk total cholesterol |evels
range from 200 to 239 mg/dL (5.17 to 6.18 mmol/L) and 130 to 159
mg/dL (3.36 to 4.11 mmol/L) of LDL-cholesterol. The scientific
evi dence establishes that diets high in saturated fat and

chol esterol are associated with increased |evels of blood total
and LDL-chol esterol and, thus, with increased risk of CHD.

(2) Populations with a |low incidence of CHD tend to have
relatively low blood total cholesterol and LDL-chol esterol
| evel s. These populations also tend to have dietary patterns that
are not only lowin total fat, especially saturated fat and
chol esterol, but are also relatively high in plant foods that
contain dietary fiber and other conponents.

(3) Scientific evidence denonstrates that diets low in
saturated fat and chol esterol may reduce the risk of CHD. O her
evi dence denonstrates that the addition of soy protein to a diet
that is low in saturated fat and cholesterol may also help to
reduce the risk of CHD.

(b) Sianificance of the relationship between diets that are
lowin saturated fat and cholesterol and that include sov protein

and the risk of CHD (1) CHD is a major public health concern
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in the United States. It accounts for nore deaths than any other
di sease or group of diseases. Early managenent of risk factors
for CHD is a major public health goal that can assist in reducing
risk of CHD. H gh blood total and LDL-cholesterol are major
nodi fiable risk factors in the devel opment of CHD.

(2) Intakes of saturated fat exceed recomended levels in
the diets of many people in the United States. One of the ngjor
public health reconmendations relative to CHD risk is to consune
less than 10 percent of calories from saturated fat and an
average of 30 percent or less of total calories fromall fat.
Reconmmended daily chol esterol intakes are 300 ng or |ess per day.
Scientific evidence denonstrates that diets low in saturated fat
and chol esterol are associated with |ower blood total and LDL-
chol esterol levels. Soy protein, when included in a | ow saturated
fat and chol esterol diet, also helps to |lower blood total and
LDL-chol esterol |evels.

(¢) -uir nts. (1) Al requirenents set forth in
§ 101. 14 shall be net.

(2) Specific reauirenents--(i) Nature of the claim A
health claimassociating diets that are lowin saturated fat and
chol esterol and that include soy protein with reduced risk of
heart di sease may be nade on the | abel or Iabeling of a food
described in paragraph (c) (2) (iii) of this section, provided

t hat :
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(a) The claimstates that diets that are low in saturated
fat and cholesterol and that include soy protein "may" or "mght"
reduce the risk of heart disease;

(B) In specifying the disease, the claim uses the follow ng
terms: "heart disease" or "coronary heart disease";

(C) In specifying the substance, the claimuses the term
"soy protein";

(D) In specifying the fat conponent, the claim uses the
terns "saturated fat" and "chol esterol";

(E) The claim does not attribute any degree of risk
reduction for CHD to diets that are low in saturated fat and
chol esterol and that include soy protein;

(F}) The claim does not inply that consunption of diets that
are low in saturated fat and chol esterol and that include soy
protein is the only recogni zed neans of achieving a reduced risk
of CHD, and

(G) The claimspecifies the daily dietary intake of soy
protein that is necessary to reduce the risk of coronary heart
di sease and the contribution one serving of the product nakes to
the specified daily dietary intake level. The daily dietary
i ntake | evel of soy protein that has been associated with reduced
ri sk-of coronary heart disease is 25 grans (g) or nore per day of

soy protein.
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(i) Nature of the substance. (A) Soy protein fromthe
| egune seed A ycine nax.

(B) FDA will assess qualifying levels of soy protein in the
foll owi ng fashion: FDA will neasure total protein content by the
appropriate method of analysis given in the "Oficial Methods of
Anal ysis of the AOAC International," as described at
§ 101.9(c) (7). For products that contain no sources of protein
other than soy, FDA will consider the anount of soy protein as
equivalent to the total protein content. For products that
contain a source or sources of protein in addition to soy, FDA
will, using the measurenent of total protein content, calculate
the soy protein content based on the ratio of soy protein
ingredients to total protein ingredients in the product. FDA will
base its calculation on information identified and supplied by
manuf acturers, such as nutrient data bases or anal yses, recipes
or fornulations, purchase orders for ingredients, or any other
information that reasonably substantiates the ratio of soy
protein to total protein. Manufacturers nust nmaintain records
sufficient to substantiate the claimfor as long as the products
are marketed and provide these records, on witten request, to
appropriate regulatory officials.

(iii) Nature of the food eligible to bear the claim (A)
The food product shall contain at |east 6.25 g of soy protein per

reference anount customarily consumed of the food product;
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(B) The food shall neet the nutrient content requirenents
in§ 101.62 for a "low saturated fat" and "l ow chol esterol” food;
and
(c) The food shall neet the nutrient content requirenment in
§ 101.62 for a "low fat" food, unless it consists of or is
derived from whol e soybeans and contains no fat in addition to

the fat inherently present in the whole soybeans it contains or

fromwhich it is derived.

(d) Qational infornation. (1) The claimmay state that

t he devel opnment of heart disease depends on many factors and may
identify one or nore of the following risk factors for heart

di sease about which there is general scientific agreement: A
famly history of CHD, elevated blood total and LDL-chol esterol
excess body weight; high blood pressure; cigarette snoking;

di abetes; and physical inactivity. The claim may al so provide
addi tional information about the benefits of exercise and

managenent of body weight to help lower the risk of heart

di sease;
(2) The claimmay state that the relationship between

intake of diets that are lowin saturated fat and chol esterol and
that include soy protein and reduced risk of heart disease is

t hrough the internmediate |link of "blood chol esterol”™ or "bl ood

total and LDL-chol esterol";
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(3y The claim may include information from paragraphs (a)
and (b) of this section, which summarize the relationship between
diets that are low in saturated fat and chol esterol and that
include soy protein and CHD and the significance of the
rel ati onshi p;

(4 The claimmay state that a diet low in saturated fat
and chol esterol that includes soy protein is consistent with
"Nutrition and Your Health: Dietary Cuidelines for Americans,"
U S. Departnment of Agriculture (USDA) and Departnment of Health
and Human Services (DHHS), GCovernment Printing Ofice (GPO;

(55 The claim may state that individuals with elevated
bl ood total and LDL-chol esterol should consult their physicians
for medical advice and treatment. If the claim defines high or
normal bl ood total and LDL-chol esterol levels, then the claim
shall state that individuals with high blood chol esterol should
consult their physicians for nedical advice and treatnent;

(6) The claimmay include information on the nunber of
people in the United States who have heart disease. The sources
of this information shall be identified, and it shall be current
information fromthe National Center for Health Statistics, the
National Institutes of Health, or "Nutrition and Your Health:
Dietary Cuidelines for Americans," USDA and DHHS, GPQO

(e) Mbdel health claim The follow ng nodel health clains

may be used in food |abeling to describe the rel ationship between
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diets that are low in saturated fat and chol esterol and that

i nclude soy protein and reduced risk of heart disease:

(1) 25 grans of soy protein a day, as part of a diet lowi n
saturated fat and cholesterol, may reduce the risk of heart
di sease. A serving of [nane of food] supplies grans of

soy protein.
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(2) D ets lowin saturated fat and chol esterol that include
25 grans of soy protein a day may reduce the risk of heart

di sease. One serving of [name of food] provides grans of

soy protein.
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