
The rise in the consumption of soy-
foods partially stems from research

suggesting soybean isoflavones have
multiple health benefits. Soyfoods are
essentially the only naturally-occurring
dietary sources of these bioactive com-
pounds. In response to consumer inter-
est in isoflavones, isoflavone supple-
ments were developed, first appearing
on the market in 1996. There are now
approximately 75 companies in the
U.S. that sell isoflavone supplements
(most of which are saponin-rich), alone
or in combination with other nutrients
and phytochemicals. Supplements pro-
vide an easy means to ingest isofla-
vones and are especially attractive to
those who do not consume soyfoods.
However, isoflavone supplements are
not without controversy, as many soy
researchers have recommended against
their use. The purpose of this article is
to examine arguments for and against
the use of isoflavone supplements.

�POINT: Soy is more than
isoflavones. Taking isoflavone
supplements will not provide the
full benefit of soyfoods.

As is the case for all foods, the
soybean is a complex mix of nutrients
and non-nutritive bioactive compo-
nents. It is the combined individual and
synergistic effects of the entire mixture
that accounts for the hypothesized
coronary, anticancer and skeletal bene-
fits of soy – a general concept referred
to as food synergy – not the effects of
just one single component.1 Recent
large clinical trials involving isolated
nutrients including beta-carotene2 and
vitamin E3 have not only failed to con-
firm suspected health benefits but actu-
ally increased disease risk in some
cases. In part, this is because it is the
complex chemical mixture found in

foods rich in these nutrients, not the
isolated nutrients alone, that is actually
responsible for the proposed benefits.
These lessons about food synergy are
applicable to soyfoods. For example, it
is well established that soy protein, but
not isolated isoflavones, lowers serum
cholesterol.4

�COUNTERPOINT: Isoflavones do
not equal soyfoods and results, good or
bad, from studies using isolated
isoflavones can not automatically be
extrapolated to soyfoods. But there is
no dispute that the bulk of the research
interest in soy is because of the
isoflavones; approximately 600 papers
on isoflavones are published annually,
whereas relatively few are published on
the other major soy components.
Furthermore, the primary soybean
isoflavone genistein has demonstrated
potent anticancer effects in vitro5 and
isoflavones inhibit tumor growth in
animals.6-8 Isolated isoflavones have
also demonstrated coronary9, 10

(enhanced arterial flexibility and
vasodilation) and skeletal11 (increased
bone mineral density) benefits, and
antioxidant effects12, 13 in humans. Most
of the enthusiasm for the skeletal bene-
fits of soy can be attributed to the
“estrogen-like” effects of isoflavones.14

Furthermore, interest in the relationship
between soy and menopausal symptom
relief is due entirely to the estrogen-
like effects of isoflavones.15, 16 Although
isoflavones may not provide all of the
benefits of soyfoods – such as choles-
terol reduction – substantial evidence
suggests they likely account for most
of the hypothesized benefits of soy.
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HRT Use Declines

The attitude of the med-
ical community toward

conventional hormone
replacement therapy (HRT)
has done a 180 degree turn
within just the last two years,
going from largely very posi-
tive to mostly negative. The
reason is simple: the disap-
pointing findings from two
large clinical trials – the
Heart and Estrogen/Progestin
Replacement Study and the
Women’s Health Initiative
(WHI) – both of which
showed the long-term possi-
ble harm of HRT outweighed
any potential benefits. But
how have postmenopausal
women reacted to the news?
Results from the first nation-
al survey of hormone use
since 1995 clearly show that
women are aware of the
most recent research on HRT
and have acted accordingly.
Between 1995 and 2001, the
percentage of women aged
50-74 years taking HRT
increased from 33 percent to
42 percent, but by July 2003,
this exposure had declined to
only 28 percent. The decline
in the use of Prempro, the
specific type of HRT used in
the WHI, is even more dra-
matic, decreasing by 70 per-
cent. In 2001, the annual dis-
pensed U.S. prescriptions
were 18.8 million, but in
2003, that figure was only
5.3 million.
JAMA 291: 47, 2003

Antioxidant Properties 
Many phytochemicals

are antioxidants and research
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�POINT: Isoflavone supple-
ments discourage dietary
change.

Incorporating soyfoods into the
diet helps displace less healthy foods,
therefore in theory, eating soyfoods
provides both direct and indirect ben-
efits. For example, substituting soy
meat analogs for certain cuts of meat
can substantially reduce the intake of
saturated fat and cholesterol. Supple-
ments create the misimpression that
the benefits of a good diet can be
duplicated by taking pills and thus
discourage dietary change.

�COUNTERPOINT: Some con-
sumers may opt to use isoflavone
supplements instead of eating soy-
foods and as a result, not make over-
all dietary changes. However, many
of the most popular soyfoods actually
fall into the snack food category and
aren’t necessarily used as replace-
ments for less healthy snacks.

Furthermore, consuming the
number (2-4/day) of soyfood servings
often recommended for health bene-
fits represents a very significant chal-
lenge for most Americans. Consumers
overwhelmed by this challenge may
actually opt to consume no soy what-
soever if they feel they can not meet
the recommended intake. Supple-
ments provide an option for con-
sumers who don’t use soyfoods to get
the benefits of isoflavones. Impor-
tantly, the use of soyfoods and sup-
plements are not mutually exclusive.
On any given day when the recom-
mended isoflavone intake is not
achieved via the consumption of soy-
foods, supplements can be used as a
“supplement” to reach the target
intake goal. Thus, in some ways, one
could argue that pills can actually
encourage soyfood use. The approach
to combining soyfoods with isofla-
vone supplements is analogous to
how many women meet dietary calci-
um requirements – by using foods
naturally high in calcium, calcium-
fortified foods and calcium supple-
ments.

�POINT: Isoflavone supple-
ments lead to excessive
isoflavone intake.

Isoflavones are postulated to
have health benefits but there is con-
cern that like many nutrients and
non-nutritive bioactive components,
the intake of very high amounts may

lead to adverse health effects.
Supplements often contain very high
amounts of isoflavones – much
greater than found in soyfoods –
thereby making it too easy to ingest
excessive amounts of these soybean
components. In contrast, soy intake is
self-limiting and thus even among
soyfood enthusiasts isoflavone expo-
sure is going to be much lower than
possible via pills.

�COUNTERPOINT: Although there
are few data to suggest isoflavone
intake is harmful, excessive intake of
any biologically-active component is
to be avoided. However, although a
few supplements do contain very
high and inappropriate amounts of
isoflavones, the vast majority provide
the amount (20-30 mg) found in one
serving of a traditional soyfood.17

Thus, excessive intake from most
supplements is very unlikely.
Furthermore, the theoretical abuse by
a tiny minority does not warrant rec-
ommending against the use of supple-
ments in general. Also, supplements
clearly indicate isoflavone content on
their labels, thus allowing the con-
sumer to easily monitor isoflavone
intake. This is not the case for many
soyfoods. Plus, many consumers
operate under the mistaken belief that
consuming very high amounts of
bioactive compounds – if from foods
– poses no risk.

�POINT: Soyfoods are safe,
whereas isolated isoflavones
may not be.

Soyfoods have been consumed
for centuries without apparent ill
effects. Conversely, isoflavone sup-
plements have been available only for
a few years. Furthermore, the mix of
components found within the soybean
serves to mitigate any potentially

harmful effects of exposure to a sin-
gle component in isolation.

�COUNTERPOINT: Isoflavone
supplements are a recent develop-
ment, but from a toxicological per-
spective generally the critical issue is
serum levels, not the source of a
potentially harmful substance.
Furthermore, several year-long clini-
cal trials involving isoflavone supple-
ments have been conducted without
adverse effects being observed.10, 18

Also, acute studies using extremely
high doses indicate isoflavones are
safe.19, 20 Finally, many of the concerns
about isoflavones are actually based
on clinical trials and epidemiologic
studies involving soyfoods, not sup-
plements.21-24

�POINT: You just don’t know
what you are getting when you
buy isoflavone supplements.

Surveys indicate that there is
often a huge discrepancy between the
amount of isoflavones in supplements
and the amount listed on the label.
Thus, consumers really do not know
what they are purchasing.

�COUNTERPOINT: Surveys do
show discrepancies between the sup-
plement label and actual content. This
is an industry-wide problem, and
isoflavone supplements are no excep-
tion.17 Still, most isoflavone supple-
ments have been shown to contain
within 20 percent of the label
amount. Furthermore, there is a large
variation in the isoflavone content of
soyfoods not only from one type of
product to the next, but among the
same type of product, and within the
same product over time.25 Consumers
should be advised to purchase supple-
ments from reliable companies with a
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Sales of soyfoods have increased
markedly over the past decade.

Nutritional and health attributes are
responsible for the increased popu-
larity of soy, but consumption
would likely not have increased to
the extent that it has if not for the
wide variety of soyfoods that have
been developed over the past few
years. Incredibly, in the year 2002
nearly 1,000 new soy products
were brought to market. Although
sales of the traditional Asian soy-
foods – tofu, miso, tempeh – con-
tinue to increase, the most dramatic
rise has been in the many recently
created convenience products such
as energy bars, flavored soynuts,
chips, meat substitutes and bever-
ages. In addition, increasingly soy
is not consumed via soyfoods but
rather “foods containing soy.”
These latter products consist of tra-
ditional Western foods such as
pasta and fruit beverages to which
modest amounts of soy have been
added. Foods containing soy allow
consumers to enjoy soy without
really having to significantly alter
eating behavior.

Generally, but not always, the
soy in the “foods with soy” and
many of the convenience soyfoods
is isolated soy protein (ISP), which
by definition is at least 90 percent
protein. In comparison to using the
entire soybean, ISP allows manu-
facturers to more easily add soy
protein to products, especially in
high amounts. This is because ISP
is less bulky – it is essentially car-
bohydrate-free and fat-free – and
has a bland taste that allows food
scientists to flavor it to meet the
tastes of consumers. However, with-
in the soy industry there is increas-
ing debate about the relative health
attributes of ISP-containing foods
versus the traditional soyfoods.

The low rates of coronary heart
disease and breast and prostate can-
cer in Asia are often cited as evi-
dence of the health benefits of soy.
But since there are differences in
nutrient and phytochemical content
between ISP and whole-bean prod-
ucts, whole-bean promoters argue
that these low disease rates support
the benefits of traditional soyfoods
but not ISP. In contrast, ISP sup-
porters correctly point out that near-

ly all of the clinical research – espe-
cially in the area of cholesterol
reduction – involves ISP. ISP has
certain practical advantages over
more traditional soyfoods that better
permit its use in large, longer-term,
human studies.

Nutritionists generally recom-
mend consuming as much as possi-
ble whole, unprocessed foods rather
than more highly-processed ones. At
first glance this perspective may
seem like an endorsement of the tra-
ditional soyfoods over ISP, but the
distinction between the two is not as
clear as might appear. For example,
the quintessential health food tofu is
actually quite highly processed, as
are many types of soymilk, because
in both cases the carbohydrate and
fiber are removed. In contrast, the
fiber and carbohydrate, including
the prebiotic oligosaccharides, are
part of foods such as tempeh,
soynuts and edamame.

Another difference is that the
traditional, full-fat soyfoods such as
those noted above are excellent
sources of both essential fatty acids,
the Omega-6 fatty acid linoleic acid
and the Omega-3 fatty acid α-lino-
lenic acid based on their newly-
established Adequate Intake values.1

In fact, soy oil is the major source of
Omega-3 fatty acids in the U.S. diet.
In contrast, ISP is fat-free.
Traditional foods also provide phy-
tosterols and vitamin E, both of
which may have coronary and anti-
cancer benefits, although it has not
been established that the amounts
present in these foods are sufficient
to derive these hypothesized benefits.

The effect of processing on
isoflavone content is also an impor-
tant aspect when considering the
advantages of ISP and traditional
soyfoods. On average, ISP provides
about 1 mg isoflavones/g protein,
although there is quite a range
among manufacturers, and one of
the most popular isolates provides
twice the average amount. In con-
trast, traditional soyfoods provide
about 3.5 mg isoflavones/g protein.
However, because ISP is less bulky,
many ISP-containing foods provide
as much as 15 g protein/serving
and thus are still good sources of
isoflavones.

Beyond differences in nutrient
and phytochemical content, some
concerns of late have arisen that
processing denatures the protein,
reducing quality and perhaps its
ability to lower cholesterol.2 It has
been shown experimentally that
when soy protein is subjected to
heat and very alkaline conditions
that lysinoalanine is formed.3

Lysinoalanine is a potentially toxic
compound that reduces protein
quality. However, these conditions
are more severe than those that typ-
ically exist in the commercial man-
ufacture of ISP. As evidence, nitro-
gen balance studies in humans have
demonstrated that commercial ISPs
are a high-quality protein.4

More recently, some research
has emerged that shows that the
commercially-available ISPs are
less hypocholesterolemic than an
experimental ISP processed in a
way that the manufacturers claim
does not denature the protein.5

Support for this observation comes
from Italian researchers who pub-
lished data showing a reduction in
the content of a soy protein fraction
in ISP that is thought to be respon-
sible for cholesterol reduction.2

However, this area of research is
still in its infancy and many trials
have shown commercially-available
ISPs significantly lower serum cho-
lesterol.

Finally, the use of traditional
and more-processed soyfoods is not
mutually exclusive. For newcomers
to the world of soyfoods, there is
no doubt that ISP-containing foods
offer choices that are less intimidat-
ing and fit well within a typical
Western diet. Traditionally, full-fat
soyfoods may be better choices for
some but not others. As noted
above, there are differences in
nutrient and phytochemical content.
Further research is needed before
concluding that these differences
affect health attributes.

REFERENCES
1) Dietary reference intakes for energy, car-

bohydrate, fiber, fat, fatty acids, choles-
terol, protein and amino acids. The
National Academies Press, 2002.

Perspectives on Isolated Soy Protein
Versus Traditional Soyfoods
By Mark Messina, Ph.D.

(Continued on Page 6)



✁ 
C

lip
 &

 C
op

y 
fo

r
C

lie
nt

s

4

F.Y.D.
From Your Dietitian

Understanding Soy Terms:
A Guide for Consumers

Yield: 4-6 servings

Ingredients:
1/2 (12 oz.) package jumbo shells

(approx. 18 shells)
8 oz. container part-skim ricotta 
8 oz. silken tofu
1 cup (4 oz.) shredded part-skim

mozzarella cheese
1/2 cup shredded carrot
1/2 cup shredded zucchini
1/4 cup sliced green onions
1 egg
1 – 26 oz. jar pasta sauce
1/4 cup grated Parmesan cheese

Method of Preparation: Cook shells as package
directs; drain. Preheat oven to 350 degrees. In
large bowl, mix ricotta and tofu together first,
then add mozzarella, carrots, zucchini, green
onions and egg. Stuff shells with cheese mixture.
In a 4-1/2 quart sauce pan, pour half the sauce;
arrange stuffed shells in sauce. Top with remain-
ing sauce. Cover; bake 30 minutes. Uncover:
sprinkle with Parmesan cheese.

Food Safety: Keep all cheeses, tofu, and egg at
40 degrees or below. Hold at 140 degrees. 

Nutrition Facts: Calories 420, Total Fat 10g,
Saturated Fat 5g, Carbohydrate 60g, Total
Protein 24g, Soy Protein 11g, Cholesterol 60mg,
Dietary Fiber 5g, Sodium 620mg

Vegetable Stuffed Shells
By Suzanne P. Vieira, M.S., R.D., L.D.N.

Although you may have heard
about the health benefits of

soy, incorporating it into your
diet may seem overwhelming at
first. With countless soy prod-
ucts available, you might feel
unsure about what to choose.
Here is a list of terms to help
you understand and evaluate soy
products.

FDA Soy Health Claim –
In October 1999, the U.S. Food
and Drug Administration
approved a statement that, “Diets
low in saturated fat and choles-
terol that include 25 grams of
soy protein a day may reduce the
risk of heart disease.” This
health claim is based on research
demonstrating soy protein’s
heart-healthy benefits in lower-
ing levels of total cholesterol and
LDL, or “bad” cholesterol.

Isoflavones – Compounds
that are naturally present in
nutritionally significant amounts
essentially only in the soybean
and soyfoods. Isoflavones have a
chemical structure similar to
estrogen, and for this reason
have some estrogen-like effects.
This is why isoflavones are also
referred to as phytoestrogens
(plant estrogens). However,
isoflavones are very different
from estrogen and also have
non-hormonal properties which

likely affect humans. Isoflavones
are thought to have skeletal and
coronary benefits, to help allevi-
ate hot flashes, and to reduce the
risk of certain cancers. One serv-
ing of traditional soyfoods has
about 20-30 mg isoflavones.

Isolated Soy Protein (ISP)
– Also referred to as soy protein
isolate on a label. ISP is prepared
from soybeans by removing most
non-protein components. By def-
inition, it is at least 90 percent
protein, and ISP is essentially
carbohydrate-free and fat-free. It
is often added to foods like pasta,
fruit beverages and energy bars
for extra nutrition.

Omega-3 Fatty Acids –
Soyfoods made from the whole
bean are a good source of
Omega-3 fatty acids. In fact,
soybeans are one of the few
plant sources of Omega-3, and
soy oil is the major source in the
U.S. diet. The American Heart
Association recommends
Omega-3 as beneficial for heart
health.

Soyfoods – Soyfoods typi-
cally fall into two categories:
Traditional and Soy Protein
Products (SPPs). Examples of
traditional soyfoods are soymilk
(ground soybeans, mixed with
water, cooked and filtered), tofu
(cooked, pureed soybeans avail-

able in different textures for var-
ious uses in the kitchen), miso
(cooked, fermented soybean
paste used for seasoning), tem-
peh (cooked, fermented soybean
cake) and edamame (green veg-
etable soybeans). SPPs are made
from soy protein concentrate,
soy flour or ISP (see definition
above); examples include soy
burgers, cereals, etc.

Supplements – Besides
soyfoods, dietary supplements
can provide another source of
isoflavones in the diet. Soy
isoflavone supplements are
available at drug stores, natural
food stores and other retailers in
several dosage forms, including
capsules, tablets, powders, gran-
ules and liquids. Sometimes soy
protein powders are referred to
as supplements, while other
times only pills are called sup-
plements.

Texturized Soy Protein
(TSP) – Made from compressed
soy flour or other soy ingredi-
ents, TSP is used as a nutritious
extender in a variety of food
products. It is available to home
cooks as a dried, granular prod-
uct that is rehydrated with boil-
ing water. TSP takes on a texture
similar to ground beef or stew
meat. It is also known as textur-
ized vegetable protein, TVPTM.



5

reputation for producing high-
quality products.
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showing isoflavones exert
antioxidant effects under some
experimental conditions is not
new. Antioxidant effects of
isoflavones have been observed
in vitro, in animals and in
humans. But what is new is
research from the University of
Alabama showing that modified
versions of isoflavones formed
within some cells are actually
more potent antioxidants than
the unmodified forms. More
specifically, chlorinated and
nitrated forms of genistein and
daidzein were found to be more
potent than genistein and

daidzein at inhibiting LDL-cho-
lesterol oxidation.
Free Radical Biol Med 35: 1417,
2003

Genistein 
Radioprotective agents are

compounds that are administered
before exposure to ionizing radi-
ation to reduce its damaging
effects, including radiation-
induced lethality. Radiopro-
tectants have applications in
clinical oncology, space travel,
radiation site clean-up, radiologi-
cal terrorism and military scenar-
ios. Researchers from the Armed

Forces Radiobiology Research
Institute in Bethesda, Md.,
examined the radioprotectant
properties of genistein. Mice
were administered a single sub-
cutaneously-injected dose of dif-
ferent concentrations of genistein
either 24 hours or one hour
before a lethal dose of gamma
radiation. The survival of mice
given genistein one hour before
gamma radiation was not differ-
ent from mice exposed to radia-
tion but not given genistein. In
contrast, the 30-day survival of
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mice given genistein 24 hours
prior to radiation increased in a
dose-dependent manner. Survival
differences between those given
and not given genistein were sig-
nificantly different. Genistein did
not affect body weight, histopath-
ology or behavior even at the
highest dose, which was 1,000-
fold greater than the typical Asian
intake. Further research is warrant-
ed to determine whether the radio-
protectant effects of genistein, and
perhaps soyfoods, observed in
mice may extend to humans and
the clinical setting.
J Applied Toxicol 23: 379, 2003

Bone Mineral Density (BMD) 
Research from China pub-

lished by soy researcher Suzanne
C. Ho from the Chinese University
of Hong Kong adds to the consid-
erable epidemiologic data showing
that among Asian populations,
greater soy consumption is associ-

ated with higher BMD. In this par-
ticular study, the BMD of 454
healthy Chinese women within 12
years of menopause was exam-
ined. There was a trend among
both early and late (> four years)
postmenopausal women for soy
protein intake to be associated
with greater BMD at all bone sites
except the spine. However, this
trend was only significant among
late postmenopausal women.
Among these women, differences
in BMD between the first and
fourth quartile of soy protein
intake ranged from 4-8 percent.
Isoflavone intake among women
in the fourth quartile was estimate
to be about 40 mg/day. 
Osteoporosis Int 14: 835, 2003

Breast Cancer
For more than 15 years, soy-

foods have been studied in relation
to breast cancer risk. Largely
because the soybean is a source of

isoflavones there is enthusiasm for
the potential for soy to decrease
risk, especially when consumed
during the teenage years. However,
there is also concern that
isoflavones may stimulate breast
cancer growth. New animal
research by Harvard University
investigators suggests this is unlike-
ly to be the case. In this study, mice
were implanted with estrogen-posi-
tive breast cancer cells and then fed
diets with or without isoflavones.
Isoflavones significantly inhibited
the growth of mammary tumors.
Tea, especially green tea, was also
protective, and the combination of
green tea and soy isoflavones
reduced tumor growth more than
either agent in isolation. There was
no evidence from this particular
model that isoflavones could stimu-
late the growth of existing mamma-
ry tumors.
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