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Originating in China, soybeans have been cultivated
for more than 5,000 years. They were introduced to
America in the 19th century, and since the 1940s, they
have become one of the most important economic crops
in this country. During the 2011-12 season, the U.S.
was the largest soybean producer in the world with
more than 35 percent of worldwide production

(Taylor and Koo 2014). Various products are made
from soybeans; a list of products can be found in

Table 1 on page 2 (Berk 1992; Revival Products 2016).

The United Soybean Board monitors consumer
attitudes toward soy. In 1998, 67 percent of consumers
considered soy products to be healthy, and by 2011,
this percentage had increased to 81 percent (USB
2012). With better understanding of soy’s health
benefits and increasing consumer acceptance, soy
product use has reached a much wider market.

On Oct. 26, 1999, based on all the scientific evidence,
the U.S. Food and Drug Administration issued a ruling
on the health claims of soy protein. The ruling states
that, “Diets low in saturated fat and cholesterol that
include 25 g of soy protein a day may reduce the risk
of heart disease.” In the ruling, the FDA proposed that
the soy food should contain 6.25 g of soy protein per
serving in order to qualify for this health claim. This
ruling is the most significant event for the soybean
growing and processing industry in the past few
decades.

It is known that eating soy-based foods lowers
cholesterol (Qin et al. 2013; Messina, Messina, and
Jenkins 2012), calms hot flashes, prevents breast
cancer (Messina, Messina, and Jenkins; Takagi, Tago,
and Kaga 2015) and prostate cancer (Castle and
Thrasher 2002; Adjakly et al. 2013), aids weight loss
(Ragle and Sawitzke 2012), and helps osteoporosis

(Hirota and Hirota 2015). Some of these benefits have
been attributed to a unique characteristic of soybeans
— a high concentration of isoflavones (a type of
plant estrogen called “phytoestrogen”). However,
some claims about soy consumption have been based
on preliminary evidence and are not confirmed.

This publication discusses the benefits and concerns
regarding the consumption of soybean products and
soy isoflavones related to breast cancer, menopause,
and heart disease.

What Is in Soybeans?

According to the U.S. Department of Agriculture
(2015) nutrient database, the largest commercial
interests in soy are proteins and oils. Soybean
compositions vary depending on variety, location,
climate, and farming practices. Dry, mature, raw
soybeans typically contain 40 percent protein, 20
percent lipids, and 10 percent dietary fiber. Soy
protein contains all essential amino acids for human
nutrition, and soybean oil contains a high level of
unsaturated fatty acids (omega-6 and omega-3 fatty
acids). Soybeans also contain many non-nutritional
components such as isoflavones, which are considered
to be healthy components. While isoflavones occur in
many types of legumes, soybeans contain the highest
concentration (1.5-1.8 mg of total isoflavones per
gram of dry soybeans). In soybeans, three isoflavones
are present as glycoside forms that contain sugar
molecules (Imai 2015). Once ingested (or fermented),
sugar molecules are detached and converted to
bioactive aglycone (without sugar molecules) forms
(genistein, daidzein, and glycitein) in the gut. Average
isoflavone intake levels in Asian countries are higher
than those in U.S. by four to 20 times (Chun, Chung,
and Song 2009; Messina, Nagata, and Wu 20006).
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Table 1. Descriptions of soybean products.

Soybean product Description

Whole soybean products

Edamame

Edamame is lightly steamed young green soybeans.

Soybean sprouts

Soybean sprouts are the germinating seeds of soybeans under shade conditions. Compared to
mature soybeans, soybean sprouts contain substantial amounts of good proteins and much higher
amounts of various vitamins.

Soy nuts

Soy nuts are made from soaked soybeans that have been fried, baked, or roasted with various flavors
applied. In recent years, soy nuts have become more popular as a snack in the western world.

Soybean flours

Soybean flours are made from roasted soybeans that have been ground into fine flour; they can be
found as full-fat or defatted versions. They are widely used to increase the protein content of many
food items, such as baked goods and pasta.

Soybean meals

Soy meals are ground soybeans after soybean oil is extracted. They contain greater than 40 percent
protein by weight and are an important protein source for the feed industry.

Soybean oil Soybean oil is one of the most important vegetable oils in the world. In 2012-13, soybean oil made up
27 percent of the world’s vegetable oil production.
Tofu Tofu is a curd made by coagulating soy protein using mineral salts or acid.

Fermented soy products

Miso

Miso is a popular Japanese food made by fermenting rice and soybean with a mixture of molds, yeast,
and bacteria. The traditional miso manufacturing process starts with fermenting cooked rice with
spores, followed by a second fermentation of the fermented rice and cooked soybean mix by molds,
yeasts, and bacteria, which yields a paste material.

Soy sauce Similar to miso, traditional soy sauce is manufactured by fermenting a mix of wheat and soybean
by various bacteria and yeasts, creating a very complex flavor and aroma through chemical and
biochemical reactions during the fermentation.

Natto Natto is a traditional Japanese soy food made by fermenting soybeans with bacteria. It has become
much more popular in recent years among U.S. consumers due to its perceived health benefits.

Tempeh Tempeh is a fermented soybean product that originated in Indonesia. It is made by fermenting

dehulled and partially cooked soybeans with mold. The network formed by mold forms a block,
making it like a fermented soybean loaf.

Processed soybean products

Soy protein isolate

Soy protein isolate contains a very high level of protein (>90 percent), and it is nearly carbohydrate
and fat-free. It is widely used in the food industry in protein drink dry mixes, infant formulas, soups,
liquid nutritional meals, soymilk, frozen desserts, dressings, bakery items, breakfast cereals, pet foods,
pastas, cheese alternatives, snack foods, and protein supplement products.

Texturized meat alternatives

As food processing technology advances, soy protein, either alone or in combination with other
vegetable proteins, can be processed into various texturized meat substitute products. This type of
product (dry, refrigerated, or frozen) has a texture and color typically similar to meat and can be used
to make vegetarian hamburger patties, meatballs, or sausages.

Soy milk, cheese,
and dairy alternatives

Soy milk is produced by grinding soybeans in water or by mixing soy proteins in liquid. Soymilk
contains similar amounts of protein and fat as cow’s milk, and it is free of lactose and cholesterol. Soy
dairy alternatives are made from a combination of soymilk with tofu and soy protein isolates.

Soy-based nondairy desserts

Nondairy, soy-based desserts include ice cream, soy whipped cream topping, soy-containing frozen
desserts, and bakery items.

Nutritional supplements

Various supplement products have been produced from soybean processing, and popular ones are
vitamin E, lecithin, and isoflavones.
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Soybeans and soybean products contain varying
amounts of isoflavones (2-150 mg/serving; table

2; Higdon 2004; Bhagwat et al. 2008). The dietary
isoflavone supplements contain a wider range of
isoflavones in aglycones (0.01-400 mg/g; Nurmi et

al. 2002; Collison 2008). The chemical structure of
isoflavones is similar to the female hormone estrogen,
and isoflavones can bind to estrogen receptors and

act as an estrogen (Vitale et al. 2013). Due to this
estrogen-like activity, effects of isoflavones on
hormone-regulated health condition have been studied
extensively.

Health Effects of Soy
Consumption

The explosion of research on soy and human health
has produced a lot of information and gives a better
understanding of soy’s health benefits from the
molecular level. Based on findings, soy products can
play a positive role in improving health; however,
some health claims are only partially supported and
have been challenged by new evidence.

Soy Consumption and Breast Cancer

Breast cancer is the second leading cause of death in
the U.S.; 1 in 8§ women could be diagnosed during
their lifetime (ACS 2016). More than 95 percent of
breast cancer cases occur in women with no family
history, and more than 60 percent of breast cancers are
sensitive (responsive) to estrogen and progesterone
hormones. These cancers are called estrogen-
receptor-positive and progesterone-positive when
diagnosed, which means estrogen- or progesterone-
like compounds can stimulate tumor growth.

Women who are 40 to 55 years old are at high risk;
approximately 77 percent of breast cancer cases occur
in postmenopausal women over 50.

Breast cancer rates in Europe and North America are
four to six times higher than those in Asian countries
(Mourouti and Panagiotakos 2013), and many
lifestyle factors could contribute to this difference.
Epidemiological studies have provided evidence that
higher soy consumption could have protective effects
against breast cancer in Asian countries (Boyapati et
al. 2005; Wu et al. 2008). However, trials involving
pure soy isoflavones have shown mixed results.
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Research Findings on Soy
Consumption and Breast Cancer

Soybeans, tofu, and miso had protective effects: a
20 to 23 percent decrease in breast cancer risks in
China and Japan (He and Chen 2013).

Isoflavone intake from soy foods lowered the risk
of breast cancer recurrence among postmenopausal
women (Dong and Qin 2011).

Daidzein is an isoflavone contained in soybeans.
Higher daidzein intake from soy products lowered
breast cancer recurrence by 60 percent compared

to low daidzein intake by postmenopausal women
treated with tamoxifen (Guha et al. 2009). Estrogen-
receptor-positive breast cancer can be treated with
anti-estrogen therapy in combination with surgery,
chemotherapy, and radiation therapy. Tamoxifen is
one of the anti-estrogen therapies.

Soy isoflavones consumed at levels comparable to
those in Asian populations lowered the risk of breast
cancer recurrence in women treated with tamoxifen
without drug interaction (Lash et al. 2008).

If a woman consumes soybeans throughout her
life, she is likely to have a protective effect against
later onset of breast cancer. Lifetime consumption
of soy can facilitate gut bacteria that can efficiently
metabolize soy to bioactive isoflavones (Hilakivi-
Clarke, Andrade, and Helferich 2010).

Genistein is a major isoflavone contained in
soybeans. Genistein, at doses relevant to human
consumption of soy products and isoflavone
supplements, acted like an estrogen and stimulated
the growth of estrogen-receptor-positive breast
tumors in mice (Ju et al. 2001).

Genistein accelerated carcinogen-induced breast
tumor formation in rats (Allred et al. 2004).

Genistein interfered with the inhibitory effect of
tamoxifen against estrogen-receptor-positive breast
tumors in mice (Ju et al. 2002).

In contrast to estrogen-receptor-positive breast
cancers, estrogen-receptor-negative breast cancers
were inhibited by genistein treatment in mice (Pan et
al. 2012).
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These research findings suggest the following:

* Whole soybean food products might have a
protective effect against breast cancer incidence and
breast cancer recurrence.

 Early-age soy consumption could be protective
against later on-set breast cancer.

* Products and supplements containing genistein
might not be safe for people with estrogen-receptor-
positive breast cancer; and

In contrast to estrogen-receptor-positive breast
cancer, women with estrogen-receptor-negative breast
cancer might benefit from soy and soy isoflavone
consumption.

Soy Consumption and Menopausal
Symptoms

The ovaries maintain the health of the female
reproductive system and produce two main hormones

— estrogen and progesterone — that regulate
menstruation and other bodily functions.

Menopause begins when the ovaries start making
fewer reproductive hormones, usually when a
woman is in her 40s. Starting from perimenopause
(menopausal transition), reproductive hormone levels
are irregular and gradually decrease. Estrogen levels
decrease approximately tenfold after menopause,

and these hormonal changes cause menopausal
symptoms such as hot flashes, night sweats, anxiety,
mood swings, sleep disorders, vaginal atrophy
(thinning, drying, and inflammation of the vaginal
walls), irregular bleeding, joint pain, osteoporosis,
memory loss, increased abdominal fat, and thinning
hair. In addition to the natural decline of reproductive
hormones, removal of the ovaries (oophorectomy)
can cause a surgically induced menopause, and anti-
estrogen therapy (as described above) can cause a
chemically induced temporary menopause (National
Institute on Aging 2015; Mayo Clinic 2015).

Menopausal symptoms are not life-threatening
conditions; however, they can affect quality of life,
and many women seek symptom relief through various
treatments. Hormone replacement therapy provides
estrogen and/or progesterone (ACS 2015) and various
combinations of other reproductive HRT are available.
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In the early 2000s, many studies reported negative
effects of HRT, including a higher risk for breast

cancer and ovarian cancer and other hormone-regulated
conditions. Specifically, those who use an estrogen-
progesterone combination HRT have a higher risk for
developing breast cancer than those who use either
estrogen HRT or no HRT. Due to the negative impacts
of HRT, some physicians avoid prescribing them, which
leads some women to look for other alternatives to
relieve postmenopausal symptoms. Soybean products
or soy isoflavone products became popular as an
alternative HRT due to their estrogenic activity.

Research Findings on Soy

Consumption and Menopausal

Symptoms

* Soybean and soy isoflavone supplements have been
investigated as a treatment to relieve hot flashes and
other menopausal symptoms. Some studies found
that soybeans and isoflavones reduced the frequency
and severity of hot flashes (Bolanos-Diaz et al. 2011;
Taku et al. 2012). Another study showed that soy
isoflavones do not have enough estrogenic activity to

have an impact on hot flashes and other menopausal
symptoms (Fournier et al. 2007).

» A few studies have investigated the possibility of
soy on age-related loss of memory or decline in
thinking skills. One study showed a beneficial effect
(Kritz-Silverstein et al. 2003) and others showed no
effect (Kreijkamp-Kaspers et al. 2004; Fournier et
al. 2007; Basaria et al. 2009). Some studies found
that too much soybean consumption could lead to
memory problems. Among older women of Japanese
ancestry living in Hawaii, those who relied on the
traditional soy-based diet were more likely to have
cognitive problems than those who switched to a
more western diet (White et al. 2000). This finding
was confirmed by other long-term studies (Guo
et al. 2000). A six-month study showed that soy
isoflavone supplementation has a favorable effect
on cognitive function, particularly verbal memory,
in postmenopausal women (Kritz-Silverstein et
al. 2003). Another study observed no effect on
cognitive function from isoflavones (Krebs et al.
2004).

 Studies that evaluated bone loss (resorption) and/
or formation found no consistent effect of soy
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consumption on bone mineral density or bone
formation. Some studies reported a slight reduction
in bone loss among soybean users (Ricci et al. 2010;
Taku, Melby, et al. 2010). Isoflavone mixtures

are not effective in decreasing bone loss in both
perimenopausal and postmenopausal Western
women (Kreijkamp-Kaspers et al. (2004).

» Soy isoflavone supplementation did not improve
overall quality of life in healthy Chinese
postmenopausal women (Ho et al. 2007).

Based on these findings, the effects of soybean or soy
isoflavone on menopausal symptoms are inconsistent
across studies. Most of the human trials lasted only
three to four months, thus long-term benefits need to
be investigated. Considering the conflicting results,
the efficacy of soy foods in improving menopausal
symptoms remains unclear and more studies are
needed.

Soy Consumption and Heart Disease

Heart disease is a broad term used to describe a range
of diseases that affect the heart, including coronary
artery disease, arrhythmias (irregular heartbeat), heart
infections, heart defects, etc. Cardiovascular disease
generally refers to conditions that involve narrowed or
blocked arteries that can lead to a heart attack, angina
(chest pain), or stroke. Cardiovascular disease is the
leading cause of morbidity and mortality in the U.S.
and is responsible for 1 in 4 deaths. Approximately 1
in 3, or 85.6 million Americans are living with some
form of cardiovascular disease or the aftereffects of
stroke.

Conditions and Symptoms

Arrhythmia - Normal heartbeats that pump blood rely
on regular electrical impulses. Irregular electrical
impulses (arrhythmias) can restrict or even stop the
heart’s ability to pump blood.

Atherosclerosis - The blood vessels become thick and
stiff due to the buildup of plaque (fats, cholesterol, and
other substances) in and on the artery walls, which can
restrict blood flow.

Cardiomyopathy - A disease that causes changes in
the heart muscle that reduce the heart’s ability to pump
blood and usually leads to chronic heart failure.
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Coronary artery disease - Plaque narrows or partially
obstructs coronary arteries and can result in reduced
blood flow. This reduced flow can cause chest pain
(angina), a warning sign of potential heart problems
such as a heart attack.

Heart attack - Blockage of the blood flow to the heart
by a buildup of plaques in the arteries.

Stroke - Blood supply to part of the brain is blocked
or severely reduced, depriving brain tissue of oxygen
and nutrients. This can be from clots that block the
arteries or from bleeding due to ruptured blood vessels
(AHA 2015).

Treatments

Treatment methods include lowering blood pressure
by dilating arteries, lowering cholesterol by interfering
with cholesterol synthesis, reducing water buildup

and swelling, or preventing blood clots from forming
in the coronary arteries through blood thinning
medications (reduces the tendency for blood cells to
stick together).

Research Findings on Soy
Consumption and Heart Disease

In the past few decades, there have been numerous
studies on the effects of soy consumption on

heart disease. Epidemiological studies have found

a lower incidence of cardiovascular disease in

Asia than western countries; a lower incidence of
cardiovascular disease is associated with higher
soybean consumption. These studies often measured
total cholesterol, low-density lipoprotein cholesterol
(bad cholesterol), high-density lipoprotein cholesterol
(good cholesterol), triglycerides, blood pressure, etc.

» Review papers concluded that consumption of soy
protein rather than animal protein significantly
decreased total cholesterol, LDL cholesterol, and
triglycerides in blood (Stradling et al. 2013).

* Some studies showed the direct link between
isoflavones in soy proteins and the lowering of
total and LDL cholesterol (Anderson and Bush
2011). However, another study showed no effect
of isoflavones on cholesterol levels (Basaria et al.
2009). No association between dose of isoflavones
and cholesterol was found (Qin et al. 2013).
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* Soy isoflavones had a blood-pressure-lowering
effect in people with high blood pressure, but not in
people with normal blood pressure (Liu et al. 2012).

* Soy isoflavone extracts decreased systolic blood
pressure but not diastolic blood pressure in adults,
and a dose-response relation was not observed
(Taku, Lin, et al. 2010). When the heart beats, it
contracts and pushes blood through the arteries
to the rest of the body. This force creates pressure
on the arteries, called systolic blood pressure. The
diastolic blood pressure is the pressure in the arteries
when the heart rests between beats.

Since the FDA’s 1999 ruling on health claims from soy
consumption, many studies have further demonstrated
the link between soy product consumption and
reduced risk of CVD, including heart attack, stroke,
and other forms of CVD. Eating soy and soy

protein might help lower total cholesterol, LDL-c,
triglycerides, and blood pressure. For all outcomes,
there is no conclusive evidence of a dose-response
effect for either soy protein or isoflavone. Benefits

of soybeans or isoflavones against heart diseases
observed by various animal and cell culture studies
were not reproduced by human studies.

In 2006, the American Heart Association Science
Advisory panel found that isolated soy protein with
isoflavones has minimal effect in lowering LDL
cholesterol (Sacks et al. 2006). Some studies reviewed
in the nutrition committee of the AHA showed that
eating 50 g of soy a day (equivalent of 1-1.5 pounds
of tofu or 5-18 cups of soy milk) lowers LDL by only
about 3 percent (Krauss et al. 2000). Although the
finding does not agree with other studies, the AHA
panel still recommends that soy products should be
beneficial to cardiovascular and overall health because
of their high content of polyunsaturated fats, fiber,
vitamins and minerals, and low saturated fat content.

Summary

Effects of soybean or soy isoflaovones on breast
cancer, menopausal symptoms, and heart disease were
discussed in this article.

* Soy on breast cancer: Whole soy product
consumption throughout the lifetime can be good.
However, isoflavones isolated from soybeans might
not be good for estrogen-receptor-positive breast
cancer.
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* Soy on menopause: Soy or soy isoflavones could
be good for delaying the process of osteoporosis
by reducing hot flashes. However, memory and
cognitive function were not affected by soy or soy
isoflavone intake.

* Soy on heart disease: In general, soy and soy
isoflavone intake is associated with a reduced risk of
CVD because they can improve blood lipid profiles
and reduce blood pressure.

Although there have been numerous studies to
determine the effective and safe dosages of soybean
products, mixed results have been reported. Human
studies have used 20 to 50 g of soy protein per

day (equivalent to two to 10 servings of soybeans
and soybean products; table 2), or 40 to 150 mg of
isoflavones per day (equivalent to one to five servings
of soybean products or supplements). Much of the
controversy surrounding soy focuses on isoflavones,
particularly genistein. Therefore, it is recommended
to consume whole soy products instead of products
containing isolated protein or isoflaovnes.

Table 2. Content of protein and isoflavones in selected
soybean products.

Protein | Isoflavones
Food Serving (grams) | (milligrams)
Edamame 2/3 cup 6-9 62
Green soybean | 2/3 cup 7-9 65-154
Miso 1/2 cup 15 41-59
Meat 1 burger patty 3-10 3-15
alternatives 1 hot dog
3 sausage links

Soy cheese 1 ounce 5 2-18
Soy milk 1 cup 3-10 3-30
Soy nuts 1 ounce 12 37
Tempeh 3 ounces 5-6 37-60
Tofu 3 ounces 6-13 20
References

ACS (American Cancer Society). 2016. “Breast
Cancer.” Accessed March 15, 2016. www.cancer.
org/cancer/breastcancer/index.

ACS. 2015. “Menopausal Hormone Therapy and
Cancer Risk.” Last revised Feb. 13, 2015. www.
cancer.org/cancer/cancercauses/othercarcinogens/

www.ext.vt.edu




medicaltreatments/menopausal-hormone-
replacement-therapy-and-cancer-risk.

Adjakly, M., M. Ngollo, J. P. Boiteux, Y. J. Bignon, L.
Guy, and D. Bernard-Gallon. 2013. “Genistein and
Daidzein: Different Molecular Effects on Prostate
Cancer.” Anticancer Research 33:39-44.

AHA (American Heart Association). 2016.
“Conditions.” Accessed March 4, 2016. www.
heart.org/HEARTORG/Conditions/Conditions_
UCM 001087 SubHomePage.jsp.

Allred, C. D., K. F. Allred, Y. H. Ju, L. M. Clausen,
D. R. Doerge, S. L. Schantz, D. L. Korol, M.
A. Wallig, and W. G. Helferich. 2004. “Dietary
Genistein Results in Larger MNU-Induced,
Estrogen-Dependent Mammary Tumors Following
Ovariectomy of Sprague-Dawley Rats.”
Carcinogenesis 25:211-18.

Anderson, J. W., and H. M. Bush. 2011. “Soy
Protein Effects on Serum Lipoproteins: A Quality
Assessment and Meta-Analysis of Randomized,
Controlled Studies.” Journal of the American
College of Nutrition 30:79-91.

Basaria, S., A. Wisniewski, K. Dupree, T. Bruno,
M.-Y. Song, F. Yao, A. Ojumu, M. John, and A.
S. Dobs. 2009. “Effect of High-Dose Isoflavones
on Cognition, Quality of Life, Androgens, and
Lipoprotein in Post-Menopausal Women.” Journal
of Endocrinological Investigation 32:150-55. doi:
10.1007/BF03345705.

Berk, Z. 1992. “Tofu, Temph, Soysauce and Miso.”
In Technology of Production of Edible Flours and
Protein Products From Soybeans, 121-34. Food
and Agriculture Organization of the United Nations
Agricultural Services. Bulletin No. 97. Rome: FAO.
www.fao.org/docrep/t0532¢/t0532¢10.htm.

Bhagwat, S., D. B. Haytowitz, and J. M. Holden.
2008. USDA Database for the Isoflavone Content
of Selected Foods. Release 2.0. Nutrient Data
Laboratory, Beltsville Human Nutrition Research
Center, USDA Agricultural Research Service.
www.ars.usda.gov/SP2UserFiles/Place/80400525/
Data/isoflav/Isoflav_R2.pdf.

Bolanos-Diaz, R., J.-C. Zavala-Gonzales, E.
Mezones-Holguin, and J. Francia-Romero. 2011.

Virginia Cooperative Extension |

“Soy Extracts Versus Hormone Therapy for
Reduction of Menopausal Hot Flushes: Indirect
Comparison.” Menopause 18:825-29. doi: 10.1097/
gme.0b013e31820750bc.

Boyapati, S. M., X.-0. Shu, Z. X. Ruan, Q. Dai, Q.
Cai, Y.t. Gao, and W. Zheng. 2005. “Soyfood Intake
and Breast Cancer Survival: A Followup of the
Shanghai Breast Cancer Study.” Breast Cancer
Research and Treatment 92:11-17. doi: 10.1007/
$10549-004-6019-9.

Castle, E. P., and J. B. Thrasher. 2002. “The Role of
Soy Phytoestrogens in Prostate Cancer.” Urologic
Clinics of North America 29:71-81.

Chun, O. K., S. J. Chung, and W. O. Song. 2009.
“Urinary Isoflavones and Their Metabolites
Validate the Dietary Isoflavone Intakes in U.S.
Adults.” Journal of American Dietetic Association
109:245-54. doi: 10.1016/j.jada.2008.10.055.

Collison, M. W. 2008. “Determination of Total Soy
Isoflavones in Dietary Supplements, Supplement
Ingredients, and Soy Foods by High-Performance
Liquid Chromatography with Ultraviolet
Detection: Collaborative Study.” Journal of AOAC
International 91:489-500.

Dong, J.-Y., and L.-Q. Qin. 2011. “Soy Isoflavones
Consumption and Risk of Breast Cancer Incidence
or Recurrence: A Meta-Analysis of Prospective
Studies.” Breast Cancer Research and Treatment
125:315-23. doi: 10.1007/s10549-010-1270-8.

Fournier, L. R., T. A. Ryan-Borchers, L. M. Robison,
M. Wiediger, J. S. Park, B. P. Chew, M. K.
McGuire, D. A. Sclar, T. L. Skaer, and K. A.
Beerman. 2007. “The Effects of Soy Milk and
Isoflavone Supplements on Cognitive Performance
in Healthy, Postmenopausal Women.” Journal of
Nutrition, Health & Aging 11:155-64.

Guha, N., M. L. Kwan, C. P. Quesenberry Jr., E. K.
Weltzien, A. L. Castillo, and B. J. Caan. 2009.
“Soy Isoflavones and Risk of Cancer Recurrence
in a Cohort of Breast Cancer Survivors: The
Life After Cancer Epidemiology Study.” Breast
Cancer Research and Treatment 118:395-405. doi:
10.1007/s10549-009-0321-5.

www.ext.vt.edu




Guo, C., L. R. Wilkens, G. Maskarinec, and S.
Murphy. 2000. “Examining Associations of Brain

Aging With Midlife Tofu Consumption.” Journal of

the American College of Nutrition 19:467-68.

He, F.-J., and J.-Q. Chen. 2013. “Consumption of
Soybean, Soy Foods, Soy Isoflavones and Breast
Cancer Incidence: Differences Between Chinese
Women and Women in Western Countries and
Possible Mechanisms.” Food Science and Human
Wellness 2:146-61. http://dx.doi.org/10.1016/j.
fshw.2013.08.002.

Higdon, J. 2004. “Soy Isoflavones.” Oregon State
University. Linus Pauling Institute, Micronutrient
Information Center. Last revised December 2009
by V. J. Drake. http://Ipi.oregonstate.edu/mic/
dietary-factors/phytochemicals/soy-isoflavones.

Hilakivil[IClarke, L., J. E. Andrade, and W. Helferich.
2010. “Is Soy Consumption Good or Bad for the
Breast?” The Journal of Nutrition 140 (12):2326S-
348S. doi: 10.3945/jn.110.124230.

Hirota, T., and K. Hirota. 2015. “Bone and Nutrition.
Nutritional Management of Osteoporosis.” Clinical

Calcium 25 (7): 1049-55. doi: CliCal50710491055.

Ho, S. C.,A.S. Y. Chan, Y. P. Ho, E. K. F. So, A.
Sham, B. Zee, and J. L. F. Woo. 2007. “Effects
of Soy Isoflavone Supplementation on Cognitive
Function in Chinese Postmenopausal Women:

A Double-Blind, Randomized, Controlled
Trial.” Menopause 14:489-99. doi: 10.1097/
GME.0b013e31802c4f4f.

Imai, S. 2015. “Soybean and Processed Soy Foods
Ingredients, and Their Role in Cardiometabolic
Risk Prevention.” Recent Patents on Food,
Nutrition & Agriculture 7:75-82.

Ju, Y. H., C. D. Allred, K. F. Allred, K. L. Karko,
D. R. Doerge, and W. G. Helferich. 2001.
“Physiological Concentrations of Dietary Genistein
Dose-Dependently Stimulate Growth of Estrogen-
Dependent Human Breast Cancer (MCF-7) Tumors
Implanted in Athymic Nude Mice.” Journal of
Nutrition:2957-62.

Ju, Y. H., D. R. Doerge, K. F. Allred, C. D. Allred, and
W. G. Helferich. 2002. “Dietary Genistein Negates
the Inhibitory Effect of Tamoxifen on Growth of

Virginia Cooperative Extension |

Estrogen-Dependent Human Breast Cancer (MCF-
7) Cells Implanted in Athymic Mice.” Cancer
Research 62:2474-77.

Krauss, R. M., R. H. Eckel, B. Howard, L. J. Appel,
S. R. Daniels, R. J. Deckelbaum, J. W. Erdman
Jr., P. Kris-Etherton, 1. J. Goldberg, T. A. Kotchen,
A. H. Lichtenstein, W. E. Mitch, R. Mullis, K.
Robinson, J. Wylie-Rosett, S. St. Jeor, J. Suttie,
D. L. Tribble, and T. L. Bazzarre. 2000. “AHA
Dietary Guidelines: Revision 2000: A Statement
for Healthcare Professionals From the Nutrition
Committee of the American Heart Association.”
Circulation 102:2284-99. doi: 10.1161/01.
cir.102.18.2284.

Krebs, E. E., K. E. Ensrud, R. MacDonald, and T.
J. Wilt. 2004. “Phytoestrogens for Treatment of
Menopausal Symptoms: A Systematic Review.”
Obstetrics and Gynecology 104 (4):824-36. doi:
10.1097/01.A0G.0000140688.71638.d3.

Kreijkamp-Kaspers, S., L. Kok, D. E. Grobbee, E. H.
de Haan, A. Aleman, J. W. Lampe, and Y. T. van der
Schouw. 2004. “Effect of Soy Protein Containing
Isoflavones on Cognitive Function, Bone Mineral
Density, and Plasma Lipids in Postmenopausal
Women: A Randomized Controlled Trial.” The
Journal of the American Medical Association
292:65-74. doi: 10.1001/jama.292.1.65.

Kritz-Silverstein, D., D. Von Muhlen, E. Barrett-
Connor, and M. A. B. Bressel. 2003. “Isoflavones
and Cognitive Function in Older Women: The SOy
and Postmenopausal Health in Aging (SOPHIA)
Study.” Menopause 10:196-202.

Lash, T. L., L. Pedersen, D. Cronin-Fenton, T. P.
Ahern, C. L. Rosenberg, K. L. Lunetta, R. A.
Silliman, S. Hamilton-Dutoit, J. P. Garne, M.
Ewertz, and H. T. Serensen. 2008. “Tamoxifen’s
Protection Against Breast Cancer Recurrence
Is Not Reduced by Concurrent Use of the SSRI
Citalopram.” British journal of Cancer 99:616-21.
doi: 10.1038/sj.bjc.6604533.

Liu, X. X., S. H. Li, J. Z. Chen, K. Sun, X. J. Wang,
X. G. Wang, and R. T. Hui. 2012. “Effect of Soy
Isoflavones on Blood Pressure: A Meta-Analysis
of Randomized Controlled Trials.” Nutrition,

Metabolism and Cardiovascular Diseases 22:463-
70. doi: 10.1016/j.numecd.2010.09.006.

www.ext.vt.edu




Mayo Clinic. 2015. “Diseases and Conditions:
Menopause.” www.mayoclinic.org/diseases-
conditions/menopause/basics/definition/
con-20019726.

Messina, M., V. Messina, and D. J. Jenkins. 2012.
“Can Breast Cancer Patients Use Soyafoods
To Help Reduce Risk of CHD?” British
Journal of Nutrition 108: 810-19. doi: 10.1017/
s0007114512001900.

Messina, M., C. Nagata, and A. H. Wu. 2006.
“Estimated Asian Adult Soy Protein and Isoflavone
Intakes.” Nutrition and Cancer 55:1-12. doi:
10.1207/s15327914nc5501 1.

Mourouti, N., and D. B. Panagiotakos. 2013. “Soy
Food Consumption and Breast Cancer.” Maturitas
76:118-22. doi: 10.1016/j.maturitas.2013.07.006.

National Institute on Aging. 2015. “Health & Aging
Age Page: Menopause.” Last revised July 20,
2015. https://www.nia.nih.gov/health/publication/
menopause#menopause.

Nurmi, T., W. Mazur, S. Heinonen, J. Kokkonen,
and H. Adlercreutz. 2002. “Isoflavone Content
of the Soy Based Supplements.” Journal of
Pharmaceutical and Biomedical Analysis
28:1-11. doi: http://dx.doi.org/10.1016/
S0731-7085(01)00612-4.

Pan, H., W. Zhou, W. He, X. Liu, Q. Ding, L. Ling,
X. Zha, and S. Wang. 2012. “Genistein Inhibits
MDA-MB-231 Triple-Negative Breast Cancer
Cell Growth by Inhibiting NF-kB Activity Via
the Notch-1 Pathway.” International Journal of
Molecular Medicine 30:337-43. doi: 10.3892/
jmm.2012.990.

Qin, Y., K. Niu, Y. Zeng, P. Liu, L. Yi, T. Zhang,
Q. Y. Zhang, J. D. Zhu, and M. T. Mi. 2013.
“Isoflavones for Hypercholesterolaemia in Adults.”
Cochrane Database of Systemic Reviews 6: Article
CDO009518. doi: 10.1002/14651858.CD009518.
pub2.

Ragle, R. L., and A. D. Sawitzke. 2012.
“Nutraceuticals in the Management of

Osteoarthritis: A Critical Review.” Drugs and Aging
29 (9): 717-31. doi: 10.1007/s40266-012-0006-3.

Virginia Cooperative Extension |

Revival Products. 2016. “Soyfoods Directory: Soy
Food Descriptions.” Accessed March 4, 2016.
www.soyfoods.com/soy-food-descriptions/.

Ricci, E., S. Cipriani, F. Chiaffarino, M. Malvezzi,
and F. Parazzini. 2010. “Soy Isoflavones and
Bone Mineral Density in Perimenopausal and
Postmenopausal Western Women: A Systematic
Review and Meta-Analysis of Randomized
Controlled Trials.” Journal of Women s
Health (Larchmt) 19:1609-17. doi: 10.1089/
Jjwh.2010.2021.

Sacks, F. M., A. Lichtenstein, L. Van Horn, W. Harris,
P. Kris-Etherton, and M. Winston. 2006. “Soy
Protein, Isoflavones, and Cardiovascular Health:
An American Heart Association Science Advisory
for Professionals From the Nutrition Committee.”
Circulation 113:1034-44. doi: 10.1161/
circulationaha.106.171052.

Stradling, C., M. Hamid, K. Fisher, S. Taheri, and
G. N. Thomas. 2013. “A Review of Dietary
Influences on Cardiovascular Health; Part 1: The
Role of Dietary Nutrients.” Cardiovascular and
Hematological Disorders-Drug Targets 13:208-30.

Takagi, A., M. Kano, and C. Kaga. 2015. “Possibility
of Breast Cancer Prevention: Use of Soy
Isoflavones and Fermented Soy Beverage Produced
Using Probiotics.” International Journal of
Molecular Science 16: 10907-20. doi: 10.3390/
jms160510907.

Taku, K., N. Lin, D. Cai, J. Hu, X. Zhao, Y. Zhang, P.
Wang, M. K. Melby, L. Hooper, M. S. Kurzer, S.
Mizuno, Y. Ishimi, and S. Watanabe. 2010. “Effects
of Soy Isoflavone Extract Supplements on Blood
Pressure in Adult Humans: Systematic Review and
Meta-Analysis of Randomized Placebo-Controlled
Trials.” Journal of Hypertension 28:1971-82. doi:
10.1097/HJH.0b013e32833c6edb.

Taku, K., M. K. Melby, F. Kronenberg, M. S. Kurzer,
and M. Messina. 2012. “Extracted or Synthesized
Soybean Isoflavones Reduce Menopausal Hot
Flash Frequency and Severity: Systematic Review
and Meta-Analysis of Randomized Controlled
Trials.” Menopause 19:776-90. doi: 10.1097/
gme.0b013e3182410159.

www.ext.vt.edu




Taku, K., M. K. Melby, M. S. Kurzer, S. Mizuno, S.
Watanabe, and Y. Ishimi. 2010. “Effects of Soy
Isoflavone Supplements on Bone Turnover Markers
in Menopausal Women: Systematic Review and
Meta-Analysis of Randomized Controlled Trials.”
Bone 47:413-23. doi: 10.1016/j.bone.2010.05.001.

Taylor, R. D., and W. W. Koo. 2014. “2014 Outlook of
the U.S. and World Corn and Soybean Industries,
2013-2023.” Agribusiness & Applied Economics
Report. No. 727.

USB (United Soybean Board). 2012. USB FY2013
Action Plan. Draft report, July 2, 2012. http://
unitedsoybean.org/wp-content/uploads/44346
FINAL FY2013-ActionPlan.pdf.

USDA (U.S. Department of Agriculture). 2015.
“USDA National Nutrient Database for Standard
Reference.” USDA Agricultural Research Service.
Release 28. https://ndb.nal.usda.gov/.

Vitale, D. C., C. Piazza, B. Melilli, F. Drago, and S.
Salomone. 2013. “Isoflavones: Estrogenic Activity,
Biological Effect and Bioavailability.” European
Journal of Drug Metabolism and Pharmacokinetics
38:15-25. doi: 10.1007/s13318-012-0112-y.

White, L. R., H. Petrovitch, G. W. Ross, K. Masaki,
J. Hardman, J. Nelson, D. Davis, and W.
Markesbery. 2000. “Brain Aging and Midlife Tofu
Consumption.” Journal of the American College of
Nutrition 19:242-55.

Wu, A. H., M. C. Yu, C.-C. Tseng, and M. C. Pike.
2008. “Epidemiology of Soy Exposures and Breast
Cancer Risk.” British Journal of Cancer 98:9-14.
doi: 10.1038/sj.bjc.6604145.

Virginia Cooperative Extension |

10

www.ext.vt.edu



