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LETTER FROM
THE EDITORS

The soybean. Ancient and versatile,  the edible forms of
this humble legume range from highly processed soy
lecithin to simply steamed edamame. Essential to Asian
cuisines,  a key ingredient in vegetarian substitutes,  and a
popular feed for livestock,  it is difficult to imagine a
world without soy [1].

Like most widely consumed foods,  soy's health effects
have been deeply scrutinized. Unlike most foods,  its
health effects include hormone-disrupting properties
which stem from phytoestrogens in the soybean [2].
Phytoestrogens are naturally-occurring endocrine-
disrupting chemicals (EDCs) found in plant foods [2].
When consumed,  these chemicals breakdown into
hormone-like forms,  altering normal endocrine function
[2]. Soy is the most common and most potent source of
phytoestrogens in modern diets [2].
 
These effects have been widely misrepresented as
dramatically feminizing,  exploiting conservative gender
ideals to demonize soy itself. Consumers are still racked
with confusion. Is soy good for you? Is it dangerous?

Throughout this magazine,  you'll find that studies across
the research spectrum have found... 

variable outcomes
conflicting results

and ultimately,  inconclusiveness.

Sorry to disappoint.     

But whether you enjoy stir-fry or store-bought cereal,
then you have a stake in soy. To get you up to date,  we'll
use social and scientific lenses to assess how history,
culture,  microbiology,  nutrition,  and gender impact this
complex little bean. Read on,  there's a lot to learn.
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Soy-ncerely,
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A Tale of Tofu 
By Hussain Naib

2

When Brenda Kwan woke up on this particular Tuesday
morning, she was completely and utterly drenched. Rising

up slowly, she took a long look at herself in the mirror
opposite her bed- her hair was frizzy, her face and neck
felt like a furnace, and her face resembled the brightest

version of a setting California sun. 

“Ugh, not today,” she muttered while holding her hand to
her forehead. She checked the clock, which read 8:30 AM-

Joey was late for school. 

“Crap.” 

Brenda, suddenly oblivious to her physical state, rushed to
get dressed as fast as she could. She threw on yesterday’s

rumpled green top, a gray sweater, and a pair of high-
waisted jeans, which, to her great exasperation, felt a little
too snug all of a sudden. She rushed downstairs, but the
smell of her mother’s cooking instantly eased her anxiety.
Mapo Tofu, she thought. Maybe today won’t be so bad after

all. 

As soon as she walked into the kitchen, Brenda’s mother,
Meilin, scolded her for being so late. “Joey is going to be

late! What took you so lo-“ she paused, looking at Brenda’s
clearly red, glistening forehead with concern. “Are you sick?

Oh no Brend-“

“I’m fine mom, it’s just a cold. Save me some tofu for when I
get back and I’ll be good as new.” Tofu was always Brenda’s

favorite, ever since she was little. It had been a staple in
their household since she immigrated with her parents

from Hong Kong almost 50 years ago, when she was only 4
years old. Now she takes infinite joy in watching her own

son eat it the same exact way, just like she did.

“Okay JoJo, let’s go. Hurry!” Joey, Brenda’s 14-year old son,
looked up at her from the dining table annoyed, clearly

having been finished with his bowl of cereal for quite some
time. 

“Now you want to go? I’m already late mom, can’t I just take
the day off?”

Brenda’s heart did a tiny somersault- Joey’s voice had
gotten so much deeper over the Summer, and it still

caught her off-guard sometimes.

“Gung Gung thinks I should.” Brenda’s father, So-Yee, was
sitting on the couch in the distance, watching the news. He

looked up.

“Eh? Sure, why not? Seventh grade isn’t so hard.  What’s
the big deal with one day off?”
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“I’m not in seventh grade Gung Gung, I’m in ninth grade.. I
just told you this two days ago.”

Brenda looked at her mother with concern, who returned
the gaze back. Just go, we’ll talk about it later. Brenda

nodded and ushered Joey, who managed to get in a few
last complaints, out of the house and into the car.

After dropping Joey off at school, Brenda brought down
her front visor and opened the sliding mirror, daring to

check her complexion after the mess she woke up to in the
mirror. To her relief, she looked completely back to

normal. With a few more seconds of quiet thinking, her
expression turned back to nervous and she reached for

her cell phone to dial a number.

“Hi, I’d like to make an appointment.”

Later, at the doctor’s office, Brenda sighed inside of the
patient room she had been assigned. 40 minute wait time
even after an appointment? Jeez.  Finally her physician, Dr.
Pruitt, entered the room,  greeting her and apologizing for

the wait.

 “So, what brings you in today? Feeling a little bit under the
weather?” 

Brenda nodded and explained her symptoms- warm face
and neck, lots of sweat, bloating, and red skin- all of which

had pretty much subsided within fifteen minutes.
Hesitating, Brenda brought up what she didn’t want to

believe, but ultimately knew- it was a hot flash.  Dr. Pruitt
nodded.

 “Yes, that’s what it sounds like- and you said it’s your first
one? When was the date of your last menstrual cycle?” 

Brenda explained that it was 6 months ago- and now
she’s currently undergoing the menopausal transition. It
was bittersweet for her, as she had always wanted more
children- but she knew that window had closed a long
time ago anyways. Dr. Pruitt looked slightly surprised. 

“Well, hot flashes are completely normal- in fact, it’s
abnormal to never have them until the transitionary

period. Tell me, what’s your diet looking like? A lot of soy
by any chance? 

Now it was Brenda’s turn to look surprised. She agreed
and explained that soy is an important part of their diet
and culture, and they usually ate it many days out of the
week. Dr. Pruitt nodded his head- he explained that soy

has been shown, perhaps due to its estrogen-like
compounds, to possibly counteract menopausal
symptoms. Asian women in particular had been

associated as being less at risk due to their levels of soy
consumption. Brenda sat silently, absorbing this new

information.

 Driving on her way back from the doctor’s office, Brenda
continued to think about what Dr. Pruitt had said. Could
it be true? Is mom’s tofu really what’s been helping me
this whole time? Puzzled by these thoughts of tofu and

its otherworldly capabilities, Brenda pulled into the local
high school to pick up Joey, who got in the car almost

immediately with a sour face

“What’s wrong?” Brenda asked..

“Nothing,” Joey said. He clearly didn’t want to talk about
it, but that had never stopped Brenda before. She 
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 noticed his lunch box, which was still obviously bulging
with the infinite amount of food her mom packed for him

every day. 

“Why didn’t you eat your lunch JoJo?” Brenda was getting
worried, and Joey knew it was only a matter of time before

she got it out of him. 

“It’s nothing… just some stuff at school. It’s been kind of
hard fitting in since we got back from break. All the guys
ever want to talk about is, well, stuff about girls. And they

keep giving me crap for not joining in.” 

Brenda’s mind raced- she had never had to handle this
type of thing before. Above everything, she was proud of
her boy for not contributing to that type of conversation.
But then again, this was a normal part of growing up for

teenage boys wasn’t it? And what did it have to do with him
not eating his lunch? 

"Okay, well, first of all I’m proud of you- you stayed
respectful even though I bet your friends probably weren’t.

But what does that have to do with your lunch?” Joey
looked sheepish and averted his eyes, opting to look out
the window at the all-too-familiar landscape of the San

Gabriel Valley. 

 “Uh, it’s pretty dumb. Apparently Evan’s mom read some
study on soy in a magazine last week that gave her the

idea that it makes guys.. well.. less manly. Evan brought it
up and since then everybody’s been cracking jokes about
it. I know it’s not a big deal and it’s probably not even true

but.. I don’t know. I guess I just didn’t feel like eating it
today.”

 Brenda didn’t know what to say. A day prior, she would’ve
laughed- the thought of their home cooking affecting them
hormonally? Ludicrous. But now, after visiting the doctor,

she really wasn’t sure what it could do. Either way, she
consoled him and offered to take him out for dinner, which

cheered him up instantly. 

 On the inside, Brenda remained conflicted- here she was
possibly benefitting from this food group, one that she

grew up loving with all her heart, and her beloved son was
suffering because of it? Something wasn’t right. 

 When she reached home, she found her mother
cleaning the kitchen after the cooking marathon she

had run in the morning. 

“Where’s Dad?” Brenda asked.

 “Napping. Thank God. He can’t remember anything
these days, and he always annoys me with his dumb
questions!” Meilin said. Brenda sighed. She and her
mother talked about her father’s apparent cognitive

decline in the last 10 years- it seemed to have come so
suddenly and in full force, with neither of them knowing

what to do. 

After retiring to her room upstairs, Brenda opened up
her laptop and researched the effects of soy on

menopause. She found a few promising studies but
mostly inconclusive results. Feeling unsatisfied, she

tried researching the perceptions and impact of soy in
males, finding more results but nothing with any

biological or medical significance. Last of all, Brenda
looked up the effects of soy on memory and cognitive

function, and found some studies in older adults
indicating certain responses but, again, nothing

conclusive.

 Brenda finally shut her laptop off, definitely relieved at
the lack of much conclusive research, but still

somewhat uncertain about how or if her family’s tofu-
eating was affecting them and their health. She went to
the mirror opposite her bed and took a long look at her

face, holding her hand to her forehead like before. It
was cool to the touch- no physical sign of the

symptoms or the mental shift that they day had
provided.
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Korean-style mapo tofu (Mapadubu: 마파두부) recipe—Maangchi.com. (n.d.). Retrieved
December 17, 2020, from https://www.maangchi.com/recipe/korean-style-mapo-tofu

Go In Or Call In? Here’s Some Basic Guidance For Routine Health Care During COVID-19. (n.d.).
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doctor-use-telemedicine-coronavirus
 San Marino residents to Metro: Here’s your $32 million back, we don’t want your road projects –

Pasadena Star News. (n.d.). Retrieved December 17, 2020, from
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A class of compounds made by plants that are 
found in fruits, vegetables, tea, or ginger root

Isoflavones
The largest subgroup of

flavonoids most talked about for
their phytoestrogenic activity 

Phytoestrogens
Arising in 1926, this term refers to polyphenol compounds that are from

plants "phyto-", and resemble sex hormones "estrogen" 

Flavonoids

Daidzin
Genistin
Glyctin

By Rachel Smith. Source: [1] Kuryłowicz, A., Cąkała-Jakimowicz, M., & Puzianowska-Kuźnicka, M. (2020). Targeting
Abdominal Obesity and Its Complications with Dietary Phytoestrogens. Nutrients, 12(2), 582.
https://doi.org/10.3390/nu12020582 Source & Photos: [2] Rizzo, G., & Baroni, L. (2018). Soy, Soy Foods and Their Role in
Vegetarian Diets. Nutrients, 10(1). https://doi.org/10.3390/nu10010043

Estrogen

3 main soy isoflavones,
note the suffixes may change
& the latter is least estrogenic 

Daidzin, Genistin, & Glyctin
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Unlike most endocrine disrupting chemicals

that have been derived only over the last century,

dietary phytoestrogens have been medicinally

used by humans for thousands of years [1].

Estrogenic compounds are found in more than 300

plant species but few of these are consumed by

animals or humans [2]. While this may come as a

surprise to our anthropocentric society, plant

phytoestrogens do not exist to serve humans as

they play a large role in the larger ecosystem. They

are chemicals that may act as fungicides, regulate

plant hormones, and protect plants from UV

radiation [1]. The term ‘phytoestrogen’ appeared in

1926 to categorize these compounds. More

recently, researchers have looked beyond

traditional remedies to investigate how they could

have a place in modern health care [1]. 

The distinction between industrially originated

 estrogenic compounds such as DDT and PCBs and

those that are derived from plants is a critical one.

PCBs and DDT are synthetic endocrine disrupting

chemicals that have been banned for more than

30 years, but they have already contaminated our

environment and bodies so deeply that decades of

cleanup efforts have not yet been able to erase

their threats to our health [8]. Unlike some

industrial xenoestrogens which usually

bioaccumulate in adipose tissue and remain in the

body for many years, dietary phytoestrogens are

metabolized and discharged from the body more

quickly [1]. During this time though, they can be

impactful on body systems due to a variety of

factors including, timing of exposure, repeated

exposure, and levels of exposure [1]. 

Soybeans are mostly composed of the

phytoestrogens, isoflavones, the two major ones

being genistein and daidzein. These isoflavones

have the ability to bind to estrogen receptors in

the body and can cause weak estrogenic or anti-

estrogenic activity [4]. 

. 

SOYSTORY
By Kennedy Meyer
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~Among the most popular
estrogenic plants
is the soybean, and in this issue
of Phytoestrofriends, we
embark on an exploration of
this “magic bean” to break
down the social, medical,
cultural, economic, and
environmental implications of
its estrogenic properties~

Furthermore, just because they are “naturally

produced,” doesn’t make them automatically

harmless or beneficial; popular media has

sometimes glorified phytoestrogens to be cure-all

solutions, but such theories require more

examination [3]. While industrially derived

chemicals receive a large amount of investigative

attention as human-made compounds, dietary

phytoestrogens deserve interdisciplinary analysis

as well. Since the 1990s, the field of

phytoestrogens has seen an exponential spike in

research, and the collection of studies continues

to expand.
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SOY FOOD PRODUCTS:

fermentation

Miso Edamame
immature soybeans

Soybeans

Soy Milk

mature

hot water

Magnesium
or

Calcium

TofuNatto

Tempeh

Soy Sauce

Soybean Oil

Soy Flouralkaline pH
neutralization

water
ethanol

Soy Protein 
Isolate

Soy Protein 
Concentrate

By Rachel Smith. Adapted from: Wang, S., Wang, Y., Pan, M.-H., & Ho, C.-T. (2017). Anti-obesity molecular mechanism of soy isoflavones: Weaving the way to new
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               hances are if you are 
               reading this, you have
               had an experience      
               with soy. Perhaps you
were disgusted by it, loved it,
eat it regularly, have sworn
against it, or even have a
preference for which soy foods
you consume. Soy could be a
regular part of your diet if you
have digestion difficulties with
milk, if you have removed
certain meats from your diet, if
you view soy as part of a
healthy diet, or if you are a big
fan of Asian cuisine.

Soy or soya, scientifically known
as Glicine max (L.), is a plant
that has been consumed in Asia
for thousands of years [1, 3].
The average macronutrient
content of soybeans by weight
are 40-41% proteins, 8.1-24%
lipids, and 35% carbohydrates.
This impressive resume could
be why we have seen an
increase in soy consumption
and new products that utilize
soy [2]. The nutritional makeup
of soybeans makes them good
sources for fiber and
polyunsaturated fatty acids
(PUFAs) like linoleic acid
(omega-6), and alpha-linolenic
acid (omega-3). They are also
known for being good sources
of B vitamins, calcium, iron, 

Delicious Flavor-Flavones
A Nutritional look behind the soy pod

by Rachel Smith
zinc, and phytochemicals. One
of the most notable reasons for
the popularity of soy is due to it
being one of the few plants that
has all the essential amino
acids, making it a complete
protein with content levels
between 36% and 46% [1].

C
known as legumes, that
comprise of red clover, kidney
beans, mung bean sprouts,
navy beans, and Japanese
arrowroot [1]. The three main
isoflavones in soy include
genistein, daidzein, and to a
lesser extent glycitein.
Isoflavones are produced by
plants for protective reasons in
response to environmental
stress, oxidative stress, or
infections. While there is the
possibility of endocrine
disruption, there are also
possible health benefits to soy
which contains “the highest
content of isoflavones” as far as
dietary sources go [1].

More recently, soy has come
under fire in the field of
Endocrine Disrupting Chemicals
(EDCs) for its isoflavone
content: chemical
phytoestrogens from the plant
that have a similar structure
and function to human
endogenous estrogens. This
means that the phytoestrogens
in soy could produce estrogenic
activity, anti-estrogenic activity,
or no activity depending on the
tissue [1]. In addition to
soybeans, isoflavones are
biosynthesized by other
members of the Fabaceae
botanical family, 
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meat, baked goods, pasta, and infant formula are where the use of soy has an added function to
boost protein nutritional content, or texture [2]. The sheer versatility of soy to turn into vegan
and vegetarian meat alternatives like cheese, burger patties, bacon, or eggs is astounding. As an
alternative to beef, soy as a meat analogue has the same amino acids with added benefits due to  
polyunsaturated fatty acids, calcium, phosphorous, and potassium. Unfortunately, like many of
the other foods in our industrialized eating society, the more soybeans are processed the more
there will be changes in its nutrient, antinutrient, and artificial compound content. So, before you
go reaching for the soy-based alternatives for the health benefits of soy in the diet, you should
know that highly refined soy products can lose 80% to 90% of its isoflavone content by the time
it’s ready for consumption. This makes the meat alternative products a poor source of
phytoestrogens for its health benefits, or suspected negative effects, depending on which
literature you’re looking at [1].

               ince soy is high in isoflavones and 
               Asian countries consume the most 
               soy, it follows that Japanese men 
               consume ten times more isoflavones
than British men. If we were to look at western
culture, we would expect the growing number
of vegetarians to be consuming more soy and
thus isoflavones, which is what we find. USA
and Europe consume less than 3mg per day of
soy isoflavones while vegetarians consume
more than double at 7-12mg per day [1]. 
However, not all soy grown around the world is created equally. As you can see from the
figure on the right, the amount of isoflavone content in soy beans actually differ slightly
depending on where the soybeans were grown. These variations are due to differences in
temperature, soil moisture, as well as different cultivation practices. In order to grow
soybeans with the highest isoflavone content, they must be grown at low temperatures and it
is helpful if the soil has high moisture [1].

S

The four classes of soy foods are:
traditional, second-generation, added
ingredient, and functional
ingredient. Traditional soy foods like
tofu, soy milk, miso, soy sauce, and
tempeh, have been around for a long
time. Second-generation soy foods
are more modern and processed
creations like soy burgers. Soy
ingredients include processed soy for
flour, protein concentrates, and
isolates. Finally, functional ingredient
soy food products like processed 

[1]
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              ontrarily, the soaking 
              and fermentation 
              processes that have 
              been historically
ingrained in Asian cuisine
increases the bioavailability of
isoflavones, the vitamin
content, and has additional
probiotic functions. Perhaps
instead of reaching for the soy
cheese in the grocery aisle, you
reach for tempeh, soy sauce,
miso, natto, or traditional tofu
to take advantage of ancient
culinary wisdom. As for
Europe, the main source of
soy-based food consumption is 

Source & Tables: [1] Rizzo, G., & Baroni, L. (2018). Soy, Soy Foods and Their Role in Vegetarian Diets. Nutrients, 10(1).
https://doi.org/10.3390/nu10010043 
Sources: [2] Wang, S., Wang, Y., Pan, M.-H., & Ho, C.-T. (2017). Anti-obesity molecular mechanism of soy isoflavones:
Weaving the way to new therapeutic routes. Food & Function, 8(11), 3831–3846. https://doi.org/10.1039/C7FO01094J [3]
Zaheer, K., & Akhtar, M. H. (2017). An updated review of dietary isoflavones: Nutrition, processing, bioavailability and
impacts on human health. Critical Reviews in Food Science and Nutrition, 57(6), 1280–1293.
https://doi.org/10.1080/10408398.2014.989958
Photos: [4] Shelly, R. (2019, September 4). Trader Joe’s Soy Slices Cheese Alternative.
http://www.whatsgoodattraderjoes.com/2019/09/trader-joys-soy-slices-cheese.html [5] Tofu cartoon character searching
with a vector image on VectorStock. (n.d.). VectorStock. Retrieved December 17, 2020, from
https://www.vectorstock.com/royalty-free-vector/tofu-cartoon-character-searching-with-a-vector-33783994
[6] Download Soy Milk And Soy Bean On Wooden Table. For free. (n.d.). Freepik. Retrieved December 17, 2020, from
https://www.freepik.com/free-photo/soy-milk-soy-bean-wooden-table_5072030.htm

over milk, soy alternatives over
meat, or you’re just in the
mood for something different,
soy foods have been
perfecting their flavor for
thousands of years in Asia as
well as new and modern
creations of alternatives.
You’re bound to find
something that suits your taste
buds. And while the level of
isoflavones in each product
vary widely, maybe it's not
something you should be too
concerned over given the
other nutritional benefits the
little beans provide.

beans and sprouts in
Germany, Spain, & the
Netherlands; grain products in
Italy; soy meat substitutes in
Denmark; and dairy
substitutes in the U.K. You
should note, however, that the
European Union defines milk
as “substances secreted from
mammary gland” and
therefore refer to soy milk as
soy “drink” [1]. If you find
yourself preferring soy drink 

I s
ee

...

C

*The content in this article is not intended to be a substitute for professional medical advice,
diagnosis, or treatment. Always consult your physician or other qualified healthcare provider in
regards to health, diet, and medical conditions.

[4]

[5]

[6]

[1]
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Soy has undergone quite the 

makeover over the course of the 20th

century. The soybean began the 

century sorting its genetic heritage into

standard varieties, and ended with the

ever-popular modern process of genetic

modification [1]. The industrialization of

soy allowed the crop to be produced in

mass quantities, and the splitting of the

soybean into oil and meal on an

unprecedented scale allowed soy to be

reconstructed into a large assortment of

new products [1]. Soybean meal was used

as animal feed to fuel meat and dairy

production, while extracted soybean

protein was made into imitations of meat

and treated and flavored soy milk into a

closer semblance of cow’s milk [2]. 

As soy became more widely used, research sought to further understand the manipulable properties of

 the crop, and the initial findings and concerns of isoflavones had substantial impact on society [1].

Genetic engineering of the soybean was introduced as an industrial agricultural development in 1996 by

the company Monsanto. This development made the crop resistant to the herbicide, Glyphosate [7]. Soy

then took on an ethical connotation, and this new reputation stemmed from genetic modification, as soy

was deemed as “good soy” and “bad soy” [1]. Genetically modified soybeans took the market by storm and

currently account for 93% of all soybeans produced [7]. This has became not just a domestic issue but an

international dispute. While European Green and other environmental parties banned GMO soybeans

altogether from the continent of Europe until 2004, just the labeling of GMOs in consumer goods in the US

has not been successful [1]. Industry has been very adamant about keeping GMOs out of public attention,

arguing that this labeling would cause unnecessary concern. Especially in the US, industry has a lot of pull

in policy as multi-billion dollar corporations are able to dominate the conversation.

While the current status of industrialized soy as a food source is highly contested, the future for soy as 

an energy efficient fuel source may be promising. Green manufacturing has seen potential for SoyDiesel, a

clean burning sulfur free alternative to diesel made from petroleum [3].

SOY-VOLUTION
By Kennedy Meyer
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Another popular product of the industrialization of soy is 

isolated soy protein isoflavones. Scientists expressed concerns as

early as 2000 about the increased popularity of soy isoflavone

supplement pills, which provided roughly 10x the daily dose of

isoflavones than the Japanese gained eating traditional foods [1].

Increasing concern of estrogenic effects of soy isoflavones on men

were consistent with growing concern about environmental

exposure to synthetic chemicals that mimicked the effects of

estrogen on the male body [1]. This was a prime example of

media’s “sex obsession” as they jumped on the opportunity to

broadcast these juicy theories. An evangelical writer wrote “soy is

making kids gay,” and by 2017, there was speculation that soy was

responsible for generation of sex confused men [1].

Works Cited

As the public has become more aware of the prevalence of GMOs, industry has capitalized on marketing 

“GMO free” and “non GMO” on products. Genetic engineering has become quite a controversial issue, and

among the Americans who mistrust GMOs, one group curiously absent is scientists. While 37% of the

general public believe it is safe to eat genetically modified foods, 88% of scientists responded that it is

harmless [1]. The long-term health effects of GMOs have been hotly contested and more research is

necessary to make definitive claims about their lasting impact.

Tying back the effects of genetic alteration on overall phytoestrogen content, research is

extremely minimal. One pioneer study looked into this relationship and reported a decline in

phytoestrogen levels of 12-14% in the genetically modified soybean strains [5]. The researchers

acknowledge the widespread medical uses of soy-based foods, and suggest that those making

recommendations for the use of soy products consider the origin and actual phytoestrogen levels of them

to ensure consistent clinical results among their patients [5].
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The soybean has been around for almost

3,000 years, though not in the capacity

that we know it as today. When

soybeans were first cultivated by

Chinese farmers 3,000 years ago, the

products were not ending up on the

plates of humans. Rather, for almost a

thousand years they were being sown

back into the ground as fertiliser for

other crops in China, used as feed for

war horses in Japan, and even when it

first appeared in America, was used as

feed for livestock [2], [3], [4]. 

It wasn’t until the Zhou Dynasty in China

(1050-256 BC) that soy’s nutritional value

was discovered; even then, the boiled

soybean was an unpopular alternative to

other, more enticing grains [4]. As the

soybean began to migrate to other parts

of Asia, its nutritional benefits were

being recognized, and despite the

unpleasant taste that comes with eating

whole, boiled soybeans, the dynasties

that followed the Zhou’s began to

discover all the nutritional value this

magical bean had to offer [4]. Before the

soybean was introduced to the Americas

in the 19th century, it had a diverse

history spanning hundreds of years, with

the bean’s cultivation spreading to

Japan and Southeast Asia long before it

came to America [4].

P H Y T O E S T R O F R I E N D S   |   2 4

SOY
By  Mary  Tran
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As the soybean became more prevalent in

Asian countries, more innovations in

soybean preparation came with. From soy

milk, to fermented soybeans, soy sauce to

tofu: those living in Asian countries have

had a lot more time to get accustomed to

the different soy products that are available

in the US today, which may explain why soy

products are so much more popular in Asia

than they are here. Not only that, but soy

products have been integrated into many

Asian diets due to religion. With the

introduction of Buddhism around 2,000

years ago came a belief in a meatless diet

as well [4]. Monks used soybeans as a

source of protein instead of meat, and as

Buddhism spread to and around Japan,

Korea, and China, soy products became

more and more ubiquitous as a source of

nutrition in everyday life [1], [3], [4]. 

Pretty soon, soy products became a staple

in Asian cuisine, serving as a cheap form of

protein, a healthy substitute for meat, and a

source of medicinal benefits as well [1].

Kim, H., Song, M.-J., & Potter, D. (2006). Medicinal efficacy of plants

utilized as temple food in traditional Korean Buddhism. Journal of

Ethnopharmacology, 104(1), 32–46.

https://doi.org/10.1016/j.jep.2005.08.041

Kamiya, S. (2003, June 22). Singing the praises of soy. The Japan Times.

https://www.japantimes.co.jp/community/2003/06/22/general/singing

-the-praises-of-soy/

Soybeans—Living History Farms, Iowa | learning-fields. (n.d.). Retrieved

December 10, 2020, from https://www.lhf.org/learning-

fields/crops/soybeans/

Stephen, J. (2019). Soy Story: The History of the Soybean. Eating China.

Retrieved November 14, 2020, from

https://www.eatingchina.com/articles/soystory.htm

Chinese White Soybean Milk (⾖浆) – Aroma Asian. (2019). Retrieved

December 10, 2020, from https://aromasian.com/recipe/homemade-

soybean-milk/

DIY Basic Vegetarian Miso Soup. (2019, October 11). The Spruce Eats.

Retrieved December 10, 2020, from

https://www.thespruceeats.com/basic-miso-soup-3377886

Natto: The Ultimate Japanese Superfood | original | Tokyo Business

Today | All the news you need to know about Japan. (2016, May 26).

Retrieved December 10, 2020, from

https://toyokeizai.net/articles/-/119646

Seven, J. (n.d.). How a Chinese Crop Became an American Winner.

HISTORY. Retrieved December 10, 2020, from

https://www.history.com/news/soybean-china-american-crop-tariffs

Not only was the soybean used as a meat

alternative for religious reasons, but it was

also used in Buddhism for medicinal

purposes as well. Research has shown that

in traditional Korean Buddhism, hard

boiled soybeans were eaten for conditions

from paralysis to detoxification and

diuresis [1]. The beneficial health effects

soy products are believed to hold is not

limited to those who practice Buddhism.

On the contrary, dishes such as natto, miso

soup, and tofu have been consistently

touted for their health benefits in Asian

countries such as Japan [2]. Soy’s presence

in Asia for the last few thousand years

illustrates how the soybean has ingrained

itself into Asian cuisine and lifestyle, both

because of its utility and health benefits as

a food source. Although it may seem that

soy has been around in America for a

substantial amount of time, this shows

that soy has a long history with roots in

China, which may explain why soy foods

are so much more utilized and consumed

in Asian cuisine.
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Every region has their own cuisine. From tortas to hot

dogs, phở to pasta, every dish is made with a plethora

of ingredients that result in a unique dish with

unimaginable flavors. In this melting pot that is

America, how likely are you to try out these new dishes

and ingredients? When it comes to soy, the answer is

mixed. 

Originally from China, the soybean was first used more

as fertilizer than it was food [7]. As time went by and

its nutritional value was discovered, soy quickly

became a staple in the Asian diet. Tofu, tempeh, soy

sauce, soy milk … the list goes on. What was once

undiscovered over 3000 years ago has recently taken

the world by storm, making it into American

households as meat substitutes, animal feed, and even

crayons! 

Although there definitely have been positive

responses to soy in the US as a potential food source,

the general consensus on soy, specifically its

phytoestrogenic qualities, has been mixed. Is this

because of soy’s potential endocrine disrupting

qualities, or is it more of a cultural and racial

preference? Many surveys studying Americans’

consumption of, knowledge of, and attitudes towards

soy have been carried out among various populations

and compared to those of populations that have

historically been more exposed to soy. 

SO(Y) WHAT ARE
YOU EATING?

BY  MARY  TRAN

PHYTOESTROFRIENDS REVIEWSOY

What they found pointed to not only race and culture

as a determining factor in whether one was likely to

consume soy in their lifetime, but also a lack of

awareness about soy’s potential health benefits and

soy in general. Here, we discuss why there is such a

large gap in soy utilization between different cultures

and geographic regions.

70.0%, 37.7%, and 25%. The percentage of Asian,

Caucasian, and black college students that were

aware soy protein could play a role in lowering

cholesterol levels [3]. 

SOYBEAN CRAYONS [1]
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In contrast, plant foods such as soy have historically

been a staple in Asian cuisine for a long period of time,

explaining why this feeling of disgust is not seen in

Asian cultures as much as it is American cultures. The

phytoestrogen intakes of different regional

populations support this notion, with studies finding

Asian women, mainly Japanese and Chinese,

consuming 13-20 times more phytoestrogens than

non-Asian women [4]. With all this research showing

how unlikely it is for Americans to consume soy

products as is, it’s difficult to imagine that a change in

presentation of the products would make soy more

palatable. However, that is exactly what research

indicates. 

A large proportion of non-Asian American women

asked to taste a variety of soy products (burger, milk,

tofu) said that the taste and texture of foods was

important in whether they were perceived as pleasant.

Unsurprisingly, the product that was most similar to

something that is typical in American cuisine, the soy

veggie burger, had the most women rating the taste

as pleasant (55%, as opposed to 38% and 39%) [5].

Likewise, taste and texture was cited as the most

important factor in whether people would decide to

consume soy products in the supermarket study as

well, with soy consumers saying improvements in soy

taste would increase the amount of people willing to

consume soy products [6]. In regards to texture, an

experiment substituted 23 foods in a preschool with

their soy-enhanced counterparts, and after a three

week cycle, found no difference in the amount of

lunch eaten between the soy and non-soy meals [1].

Anyways, what does all this research and data mean?

There will always be a distaste for the novel. Because

soy has only been around in American culture and

cuisine for a couple of decades and only recently blew

up, it makes sense that the idea of soy products is

concerning to some.

PHYTOESTROFRIENDS REVIEWSOY

Christine. (2016, May 17). Soybean Crayons 4 Pack (250

units). Kidstar. https://kidstar.com/product/new-soybean-

crayons-4-pack-250-units/

Raw tofu cut in dices on wooden board. (n.d.). 123RF.

Retrieved December 8, 2020, from

https://www.123rf.com/photo_19283754_raw-tofu-cut-in-

dices-on-wooden-board.html

Hackett, J. (2019, December 9). Black Soy Bean Burgers.

The Spruce Eats. Retrieved December 8, 2020, from

https://www.thespruceeats.com/black-soy-bean-burgers-

3378617

The prevalence of plant foods in Asian cuisine and the

long standing role of soy products in the Asian diet

explains why soy products are consumed in higher

quantities than they are here in the US. However, given

its potential health benefits and the soy protein health

claim that the FDA approved in 1999, there have been

efforts to integrate soy into American culture and

cuisine [2]. While the idea of soy may not be appealing

to you right now, that notion might change the next

time you pick up a soy veggie burger from your local

supermarket.
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BLACK BEAN BURGER [3]
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By Rachel Smith. Source: The Top Five Most Interesting Uses of Soy. (2015, June 11). Hungry for Truth.
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Phytoestrogens  are  special  by  their  very  nature .  Unlike  other  EDCs ,  they  can  be

delicious .  They ’re  not  just  inhaled  or  absorbed  through  the  skin ,  but  get  ingested  as  an

inherent  component  of  the  food  we  eat .  However ,  to  suggest  that  eating  equates

exposure  would  be  an  oversimplif ication .  Metabolization  of  any  food  is  complex  and

inter- individual  variations  abound  [16].  

Behold  the  microbiota :  a  whole  world  of  microscopic  organisms  l iving  in  and  on  us

[16].  They  break  down  our  food  into  its  component  parts ,  producing  usable  fuel  for  cell

and  tissue  function  [16].  The  composition  of  this  tiny  universe  is  not  only  shaped  by

external  microbial  exposures ,  but  also  by  diet  [3].  Population-based  differences  in

microbial  distributions  are  well  established ,  and  the  diversity  of  global  eating  patterns

likely  contribute  to  this  variation  [15].  

So  what  does  this  mean  for  soy? Simply  put :  sweeping  generalizations  about  soy ’s

phytoestrogenic  abil it ies  are  moot .  The  malleabil ity  of  digestion  in  response  to  diet

and  culture-based  dissimilarities  in  soy  consumption  must  be  taken  into  account

when  assessing  soy ’s  potential  impacts  on  the  body  [14].  So  here ’s  what  we  know  (and

what  we  don ’t) :

1)  Phytoestrogens  are  not  uniformly  absorbed  [15].

The  phytoestrogenic  chemicals  in  soy  are  classed  as  isoflavonoids ,  daidzen  and

genistein  being  the  most  important  [10].  Gut  bacteria  metabolize  daidzen  into  one  of

two  products :  equol  or  O-desmethylangolensin  (O-DMA)  [6].  The  former  isn ’t  just

easier  to  pronounce ,  it ’s  more  bioactive  too  [6].  Thus ,  your  metabolization  status  is

crucial  to  determining  whether  soy  isoflavones  can  actually  affect  your  endocrine

function .  Researchers  have  attempted  to  quantify  how  many  people  produce  equol ,

how  many  produce  O-DMA ,  and  how  many  don ’t  produce  anything  at  all ,  percentages

which  are  not  uniform  across  cultures  [6],[15].  The  specific  bacterial  strain  responsible

for  daidzen  digestion  has  been  identif ied ,  but ,  l ike  other  gut  microbes ,  its  abundance

depends  on  factors  l ike  antibiotic  use ,  hormone  levels ,  and  importantly ,  diet ,  which

leads  to  the  next  point  [6]. .

THE EVOLUTION OF
EQUOL-ITY

BY  GRACE  DANON  [1]
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2)  Diet  probably  determines  whether  you ’re  a  producer  or  not  [15].

Levels  of  soy  consumption  vary  greatly  based  on  culture  and  l i festyle  [15].  Soy  is  a  staple

of  Asian  cuisine  and  is  a  common  source  of  protein  for  vegetarians  [15].  Compared  to

the  typical  Western  diet ,  these  groups  eat  soy  differently…but  do  they  also  absorb  soy

differently? A  study  by  Setchell  and  Cole  compared  the  urinary  and  serum  equol

concentrations  of  vegetarian  and  meat-eating  Westerners  after  consuming  soy  milk  for

three  consecutive  days  [15].  Interestingly ,  they  found  that  59% of  vegetarians  produced

equol  versus  25% of  meat-eaters  [15].  Though  the  study  was  underpowered ,  this  high

percentage  of  producers  in  the  vegetarian  sample  parallels  data  from  Japanese  adults

(55-60% producers) ,  suggesting  that  diet  might  influence  equal  metabolization  status

[15].  An  additional  clue :  younger  Japanese  adults ,  whose  diets  are  more  l ikely  to  have

been  “Westernized , ”  exhibit  lower  equol  levels  than  older  kin  [5].  Whether  these

observed  metabolization  capacities  are  determined  by  soy  or  by  other  dietary

components  warrants  further  research  as  discussed  next .

So ,  from  a  physiological  standpoint ,  different  diets  mean  different  microbiomes  which

mean  different  isoflavone  metabolites .  This  microscopic  breakdown  can  make  it  easy  to

forget  what  we ’re  actually  talking  about :  the  soybean .  It ’s  a  staple  crop ,  it ’s  a  food ,  but

it ’s  also  a  cultural  entity .  An  underacknowledged  component  of  this  entire  discussion  is

the  reciprocal  evolution  of  humans  and  what  we  eat  [8].  What  do  cross-cultural

metabolization  differences  say  about  our  responsive  biology? Taking  an  anthropological

lens ,  one  might  interpret  the  equol-producing  efficiency  in  Asian  and  vegetarian  groups

as  a  testament  to  adaptabil ity .

3)  Other  foods  might  affect  isoflavone

metabolization  [15] .

Does  a  diet  high  in  soy  alter  the  abil ity  to

absorb  its  isoflavones? Are  other  factors

involved? Attempts  to  establish  whether  soy

intake  itself  boosts  equol  production  have

been  inconclusive  [5].  In  general ,  diets  high

in  carbohydrates  and  low  in  saturated  fat

(characteristics  of  both  traditional  Japanese

and  most  vegetarian  diets)  have  been  l inked

with  greater  equol  levels  [11],[7].  The

abundance  of  specif ic  gut  bacteria  and

overall  microbe  diversity  have  also  been

tied  to  equol-production  status  [5].

However ,  attempts  to  induce  equol

production  through  administration  of

prebiotics  or  probiotics  were  met  with

mixed  results ,  possibly  due  to  differences

between  the  model  systems  [1].  In  l ight  of

all  these  variables ,  it  ultimately  seems  as

though  the  metabolization  of  equol

requires :  a)  sufficient  soy  intake  b)  equol-

producing  bacteria  in  the  gut  and  c)

suitable  gut  conditions  [14].

Japanese McDonald's [2]
The global expansion of American fast food chains to
other nations like Japan is a telling look at how Asian diets
are being "Westernized." Red meat, dairy, and saturated
fat galore...
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When  a  food  becomes  a  significant  part  of  a

culture ’s  diet—as  soy  has  for  Asian  populations—

our  l i festyles  and  values  visibly  shape  it  [12].

Through  crop  cultivation ,  processing ,  and  culinary

preparation ,  the  food ’s  very  physical  structure  gets

molded  to  culture-specific  needs  [12].  The

anatomical  evolution  of  hominins  suggests  that  in

turn ,  humans  have  been  and  continue  to  be

shaped  by  our  food  (see  Fig .  1)  [8].

Importantly ,  the  types  of  soy  foods  consumed  by

Asian  populations  have  very  different  isoflavone

contents  than  typical  Western  soy  foods ,  which

needs  to  be  taken  into  account  when  assessing

cultural  differences  in  equol  production  [2].  In

Western  diets ,  where  soy  is  commonly  consumed

as  protein  isolate  or  infant  formula ,  it  takes  a  very

different  physical  shape ,  serves  a  very  different

function ,  and  has  very  different  cultural  relevance

[14].  Not  only  do  these  dissimilarities  manifest  in

cross-culturally  disparate  exposure  to  soy ,  but  they

might  also  influence  the  populations ’

responsiveness  to  these  chemicals  [14].

In  fact ,  genetic  and  epigenetic  differences  have

been  associated  with  an  equol-producing

phenotype ,  suggesting  current  soy  intake  and  diet

are  not  the  only  variables  [4],[9].  Similar  to  the

evolution  of  lactase  persistence  in  pastoral

populations ,  perhaps  the  Asian  food  landscape

(centuries- long  cultivation  of  soy)  has  cued

adaptive  genetic  changes  so  that  soy ’s

phytoestrogens  can  be  taken  advantage  of  [13].

Changeabil ity  of  equol-status  and  non-soy

influences  l ike  vegetarianism  would  be  important

factors  to  incorporate  in  this  research .  

In  conclusion ,  amidst  all  this  research  on  soy ’s

metabolization ,  it  is  important  to  keep  something

in  mind :  its  deliciousness .  Isolating  soy  from  its

dietary  context  to  study  its  chemical  effects

overlooks  the  importance  of  that  very  context .

Unlike  other  EDCs ,  isoflavones ’  physiological

effects  are  tied  to  culture  and  to  the  resil ient

intimacy  of  people  and  food .  The  biological

breakdown  and  endocrine  effects  are  not  just

dependent  on  quantif iable  variables ,  but  on  a  rich

history  of  growing ,  eating ,  and  being  shaped  by

food .
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infant formula [3]
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SOY: THE EDC THAT
PREVENTS CANCER?

BY  MARY  T RAN

While  there  is  no  one  clear  answer  on

whether  phytoestrogens  are  “bad ”  or  “good ”

for  you ,  it  has  been  shown  that  certain

levels  of  phytoestrogen  consumption  may

have  a  preventative  effect  in  regards  to

hormone  dependent  cancers  [4].  As  with

almost  everything  else ,  however ,  intake

levels  are  key .

Speaking  of  intake  levels ,  just  how  much

soy  do  people  eat  on  average? In  one  study

looking  at  populations  that  regularly  eat

soy ,  specifically  the  Hong  Kong  Chinese

population ,  daily  soy  intake  was  equivalent

to  two  servings  a  day  [5].  In  a  population-

based  case  control  study  of  non-Asian

women  in  the  San  Francisco  Bay  area ,

however ,  soy  intake  was  equivalent  to  one

serving  of  soy  a  week  [4].  To  put  that  into

perspective ,  one  serving  of  soy  protein

would  be  equivalent  to  around  one  cup  of

soymilk  [7].  That ’s  a  big  difference ,  but

does  it  even  matter? Research  says  yes .

Differences  in  diets  have  been  said  to

account  for  as  much  as  50% of  breast

cancer  incidences  [3].  It  has  been  posited

that  the  change  in  dietary  habits  of  the

younger  generation  in  Japan  and  Korea

could  result  in  lower  soy  consumption ,  and ,

Breast  and  prostate  cancer  -  the  second

most  common  types  of  cancer  for  women

and  men ,  respectively  [1],  [2].  These

hormone-dependent  cancers  affect  many

men  and  women  every  year ,  and  yet ,  the

cancer  incidences  aren ’t  uniform  between

different  races  and  geographic  regions .

With  Asian  men  and  women  being  less

l ikely  to  develop  prostate  and  breast

cancers  than  their  non-Asian  counterparts ,

one  has  to  wonder  whether  it  is  somewhat

due  to  the  high  soy  diet  rich  in

phytoestrogens  not  typically  seen  in

western  diets .  Phytoestrogens  are

naturally  occurring  chemicals  found  in

plants  such  as  soybeans  and  have  the

abil ity  to  mimic  estrogens ,  interfering

with  the  normal  functions  of  the

endocrine  system  [4].

Wait ,  interfering? I f  phytoestrogens

interfere  with  the  way  our  bodies  normally

work ,  then   wouldn ’t  high  levels  increase

cancer  incidence? Potentially .  As  soy

products  and  consumption  increase  in

western  culture ,  so  does  the  body  of

research  on  the  potential  risks /benefits  of

the  phytoestrogens  present  in  these

products .
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provides  the  most  preventative  effect

against  breast  cancer ,  when  compared  to

adolescent  and  adult  soy  intake  levels  [6].  I f

this  is  true ,  it  would  explain  why  Asian-

American  migrants  sti l l  have  a  lower

incidence  of  breast  cancer  rates  than  when

compared  to  non-Asian  American  women .

All  of  this  research  seems  to  support  the

idea  that  phytoestrogens  have  a  protective

effect  against  different  types  of  cancer ,  but

it  may  be  misleading .

A  similar  study  done  on  non-Asian  women

in  America  found  that  phytoestrogen

consumption  actually  had  no  effects  on

breast  cancer  incidence  rate .  With  a  weekly

soy  intake  of  one  serving ,  no  significant

preventative  effect  was  found  between  soy

consumption  and  breast  cancer  incidence

[4].  How  can  studies  produce  such  different

results? The  answer  may  be  within  the

levels  of  phytoestrogen  intake  each

population  has .  Phytoestrogens  such  as

equol ,  a  bio-transformed  metabolite  of

isoflavones ,  have  a  low  affinity  for  estrogen

receptors  when  compared  with  estradiol

[3].  However ,  the  more  that  is  produced  due

to  increases  in  soy  consumption ,  the  more

these  phytoestrogens  compete  with

estradiol ,  effectively  interfering  with

estradiol  function  [3].  This  biochemical

relationship  may  be  the  reason  why  non-

Asian  American  women  do  not  reap  the

protective  effect  that  soy  can  have  against

breast  cancer ,  as  it  has  been  suggested  that

equol  production  may  be  l inked  to  a

decreased  l ikelihood  of  breast  and  prostate

cancer  [3].

as  a  result ,  an  increase  in  the  risk  of

prostate  cancer  [5].  It  could  be  that

different  races  and  ethnicities  simply  have

a  different  genetic  component  or  way  of

metabolizing  soy  that  decreases  their  risks

of  breast  and  prostate  cancers ,  with  the

amount  of  phytoestrogen  intake  actually

having  no  effect  on  cancer  incidence .

While  this  may  be  true ,  comparisons

between  Asian  immigrants  to  more

western  countries  and  Asian  individuals

who  had  not  migrated  suggest  that  there

is ,  in  fact ,  a  relationship  between

phytoestrogen  intake  and  breast  cancer

prevention  [3].

Case  control  studies  looking  at  the

incidence  of  breast  cancer  in  Chinese- ,

Japanese- ,  and  Fil ipino-American  women

looked  at  tofu  intake  between  those  who

migrated  to  America  and  those  who  were

born  in  America ;  the  researchers  found

that  among  those  who  migrated  to

America ,  tofu  intake  was  two  times  higher

than  the  intake  of  those  who  were  born  in

America  [3].What 's  more  was  that  the

longer  the  immigrants  stayed  in  the  US ,

the  more  tofu  intake  decreased .  This  on  its

own  is  trivial ,  but  when  paired  with  the

fact  that ,  after  controll ing  for  confounding

facts ,  breast  cancer  risk  was  lower  for

those  who  had  a  higher  intake  of  tofu  [3].

However ,  it  was  noted  that  although  the

incidence  of  breast  cancer  is  higher  in

Asian-American  women  than  Asian

women ,  it  is  sti l l  lower  than  that  of  non-

Asian  women  in  America .  This  may  be

because  soy  intake  during  childhood
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Regardless  of  the  existing  l iterature  today

on  phytoestrogens  and  its  relationship  to

hormone  related  cancers ,  there  is  no

definitive  answer ,  and  may  never  be ,  on

whether  phytoestrogens  completely  help

or  harm  an  individual .

With  such  inconsistent  f indings ,  it  is  safe

to  say  that  the  world  of  endocrine

disrupting  compounds ,  naturally  occurring

or  not ,  is  definitely  not  black  and  white .

When  looking  at  the  effects  that

phytoestrogens  can  have  on  a  population ,

one  cannot  simply  look  at  the  biological

mechanisms  and  processes  associated

with  them ,  but  must  also  consider  how

phytoestrogen  consumption  is  related  to

race ,  culture ,  migration ,  and  many  other

social  factors  not  discussed  in  this  piece .

Keeping  these  interactions  in  mind  will

help  direct  future  research  in  a  culturally

and  biologically  relevant  way  that  will

allow  for  a  better  understanding  of  both

how  phytoestrogens  work  and  how  the

interplay  of  culture  and  cuisine  affect

these  biological  processes .
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Within the last two decades, adult obesity in the U.S. has skyrocketed from 30.5%
to 42.4% and reached worldwide numbers of 1.9 billion people affected and 2.8
million dying every year [2, 5]. We have steadily been losing the pandemic of
obesity and its related diseases long before the COVID-19 pandemic. And while
progress in understanding its pathology is always being made, the need for
prevention and treatment is essential. Since the hormone estrogen can affect
adipogenesis, lipid metabolism, insulin resistance, and adipose inflammation, the
controversial topic of phytoestrogen containing soy is brought to the table [5].

What makes soy food products so controversial is that studies done on soy
products and their isolates tend to have contradictory evidence when it comes to
weight, obesity, and obesity-related diseases (type 2 diabetes, hyperlipidemia,
hypertension, etc). This could be due to phytoestrogens in soy having both
estrogenic and anti-estrogenic activity or it could be due to the actual studies
themselves. For example, the World Health Organization’s survey of 167 countries
found a positive correlation between soy intake and obesity, but soy intake
approximations from questionnaires doesn’t provide the most reliable data. More
accurate studies like the National Health and Nutrition Examination Survey
(NHANES) are able to measure phytoestrogens in urine and have found in many
studies (2003–2008, 2001–2010, and 2003–2010) an inverse relationship between
phytoestrogens and obesity [5]. So what’s the final verdict? The jury is still out.
Two of the most recent meta-analyses on soy and obesity that looked at
randomized controlled trials (RCTs) had conflicting results which could be related
to the many studies’ differences in methodology, participant characteristics,
number of participants, variations in metabolism and microbiome, type of
intervention, length of intervention, and soy composition. So the conclusion is that
soy food products may be beneficial in reducing weight and visceral adipose tissue
for some people if you take into account composition and metabolic activities [5].

Does Soy Make Me Look Fat?
The relationship between soy phytoestrogens and disease

by Rachel Smith

Depending on your dietary choices, food can either be your cure
or your poison. In fact, diet is one of the main causes for
preventable and non-communicable disease (disease that does
not transmit from person to person). Diet is responsible for more
than 70% of all deaths around the world [4]. So the question we
often ask ourselves is… Is this safe to eat? We’re so used to
having a definitive answer about what’s good or bad for our diet,
but when it comes to soy food products and their isoflavones,
the answer may surprise you.

The Big Fat Controversy
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Food for Thought
Food not only affects weight and metabolism but can impact your brain as
well. Cognitive decline in the elderly can be caused by neurodegenerative
diseases like dementia, which affects memory, thinking, behavior, and the
ability to do daily tasks [7].  Five million Americans are affected by
dementia, costing $259 billion in the year of 2017 alone. These high costs
are expected to increase in  America to $1.1 trillion, along with worldwide
cases tripling, by the year 2050 [1, 7]. The important role dietary factors
can play in preserving cognitive function and preventing dementia make
ubiquitous soy consumption a desirable research topic, especially in
regard to dementia, since “a delayed onset of 5 years reduces the degree of
dementia prevalence by 41%” [6].

dementia, the high folate in tempeh (which is fermented) may be protective against
alleged negative phytoestrogenic effects of soy [3]. There are quite a lot of conflicting
studies out there, which makes it hard to cut through the noise, but a recent and first
of its kind meta-analysis has taken a stance. This systematic review looked at 16
randomized controlled trials (RCTs) that included 1386 men and women with a mean
age of 60 years old, only 2 Asian countries, a median intervention of 17 weeks, and
isoflavone intake ranging from 60 to 160mg/day. It was concluded that soy
isoflavones had a significant effect on memory and improved cognitive function in
adults. This was the case for postmenopausal women as well as premenopausal
women and men. It was indicated that isoflavones can reduce inflammation and
oxidative stress which would protect the brain and lower the risk of cognitive decline
associated with dementia [1]. While many more studies are needed to confirm this,
there is at least a glimmer of hope found in the tiny bean.

Unfortunately, like with the studies on obesity, many
observational studies on cognitive function and soy
product and/or isoflavone intake have been
conflicting or inconclusive. For example, a Japanese
cross-sectional study using a three-day food log
and psychological exam found soy isoflavone intake
to be protective from cognitive decline in women,
with no effect on men [7]. A similar Taiwanese study
using the Nutritional and Health Survey in Taiwan
(NAHSIT) 2005-2008, with 85.6% of participants
consuming soy products daily, found soy-based
foods were negatively associated with cognitive
decline in elderly regardless of gender [6].
Additionally, another observational study reported
that while frequent consumption of tofu may
increase risk for 
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The Main Takeaway

If you’re still with me on this dizzying journey of soy’s effect on the body,
mind, and heart, and are not sure what to make of it, you’re not alone. Studies
on soy  phytoestrogens  are for the most part frustrating to wrap one’s head
around. This makes sense because the human body is complex and estrogenic
compounds can have many different opposing effects in the body by many
different mechanisms. Aside from diseases related to obesity, dementia, and
cholesterol, soy phytoestrogens have been accused of causing thyroid
disorders and cancers. Most of these health concerns are originally based in in
vivo and animal studies, which are challenging to relate to human health since
we are complex as an organism, consume different concentrations of soy, and
have distinct microbiomes with unique metabolic capabilities [9].

The Heart of the matter
In contrast to the debate on soy and obesity
or dementia, soy’s relationship to the
vascular system is a bit clearer. Soy has
been shown to lower cholesterol in many
studies since 1958, with the FDA authorizing
the health claim in 1999 of soy intake (6.25
to 25g/day) being  linked to reducing
coronary heart disease. A meta-analysis of
38 clinical trials helped the FDA come to
that conclusion because it showed a
reduction in total cholesterol, LDL, and
triglycerides, while increasing HDL. A more
recent meta-analysis that looked at studies
from the last 10 years confirmed the results
and found increased benefits for whole soy
and soy foods rather than extracts, with
isoflavone supplementation having no effect

[9]. Curious whether or not soy sauce would increase blood pressure, a Japanese cross-
sectional study of 25,738 people in the 2012–2016 National Health & Nutrition Survey
(NHNS) showed there was no association between soy sauce or miso portion sizes and
blood pressure [8]. Slightly better than no association, a meta-analysis found soy proteins
modestly lowered blood pressure, thus lowering the risk of cardiovascular disease.
Strangely, the recent meta-analysis showed benefits to be significant for Asian studies
and non-significant for Western studies [9]. If diet’s relationship to the heart and arteries is
a concern for you, soy food may be safe and beneficial in these regards.
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 If you enjoy the taste of soy milk, a tofu dish, or
any other soy product, there’s no need to shy
away from it. It’s unlikely to cause you devastating
harm as a large population study of 92,915
Japanese with a 15-year follow-up concluded that
total soy product intake was not associated with
all-cause total mortality. But just to sweeten the
deal, in this mega-study, fermented soy products
like natto had inverse associations with all-cause
mortality in both sexes [9]. While the slimy natto
soybeans might be an acquired taste, there are
many other reasons why soy products can be part
of a healthy diet. Not only may they be protective
against chronic diseases caused by or
exacerbated by the diet, but they may also have
wide ranging health boosting effects. The
isoflavone and non-isoflavone compounds in
soybeans suggest that soy can be antioxidative,
antiviral, anticancer hepatoprotective,
cardiovascular protective, bone protective,
menopausal symptom relieving, renal health
boosting, immunity boosting, and reproductively
healthy [9]. *

Sources: 1. Cui, C., Birru, R. L., Snitz, B. E., Ihara, M., Kakuta, C., Lopresti, B. J., Aizenstein, H. J., Lopez, O. L., Mathis, C. A.,
Miyamoto, Y., Kuller, L. H., & Sekikawa, A. (2020). Effects of soy isoflavones on cognitive function: A systematic review and
meta-analysis of randomized controlled trials. Nutrition Reviews, 78(2), 134–144. https://doi.org/10.1093/nutrit/nuz050
2. Galvin, G. (2020, February 27). America Has Gotten Much Fatter in the Past Two Decades. US News & World Report.
https://www.usnews.com/news/healthiest-communities/articles/2020-02-27/us-obesity-rate-passes-40-percent 3.
Hogervorst, E., Kassam, S., Kridawati, A., Soni, M., Xin, X., Shifu, X., & Rahardjo, T. B. (2017). Nutrition research in cognitive
impairment/dementia, with a focus on soya and folate. The Proceedings of the Nutrition Society; Cambridge, 76(4), 437–
442. http://dx.doi.org/10.1017/S0029665117000404 4. Katagiri, R.,  awada, N., Goto, A., Yamaji, T., Iwasaki, M., Noda, M.,
Iso, H., & Tsugane, S. (2020). Association of soy and fermented soy product intake with total and cause specific
mortality: Prospective cohort study. BMJ, 368. https://doi.org/10.1136/bmj.m34 5. Kuryłowicz, A., Cąkała-Jakimowicz, M.,
& Puzianowska-Kuźnicka, M. (2020). Targeting Abdominal Obesity and Its Complications with Dietary Phytoestrogens.
Nutrients, 12(2), 582. https://doi.org/10.3390/nu12020582 6. Lin, H.-C., Peng, C.-H., Huang, C.-N., & Chiou, J.-Y. (2018).
Soy-Based Foods Are Negatively Associated with Cognitive Decline in Taiwan’s Elderly. Journal of Nutritional Science and
Vitaminology, 64(5), 335–339. https://doi.org/10.3177/jnsv.64.335 7. Nakamoto, M., Otsuka, R., Nishita, Y., Tange, C.,
Tomida, M., Kato, Y., Imai, T., Sakai, T., Ando, F., & Shimokata, H. (2018). Soy food and isoflavone intake reduces the risk
of cognitive impairment in elderly Japanese women. European Journal of Clinical Nutrition, 72(10), 1458–1462.
https://doi.org/10.1038/s41430-017-0061-2 8. Okada, E., Saito, A., & Takimoto, H. (2018). Association between the
Portion Sizes of Traditional Japanese Seasonings-Soy Sauce and Miso-and Blood Pressure: Cross-Sectional Study Using
National Health and Nutrition Survey, 2012−2016 Data. Nutrients, 10(12). https://doi.org/10.3390/nu10121865 9. Rizzo,
G., & Baroni, L. (2018). Soy, Soy Foods and Their Role in Vegetarian Diets. Nutrients, 10(1).
https://doi.org/10.3390/nu10010043

*The content in this article is not intended to be a substitute for professional medical advice,
diagnosis, or treatment. Always consult your physician or other qualified healthcare provider
in regards to health, diet, and medical conditions.
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Soy Word Search
Take a break and learn some soy terms with a word search!

PETA. (2020) Tofu Never Caused a
Pandemic [Advertisement]. PETA.
https://www.peta.org/media/psa/typ
e/billboard/?category_name=vegan
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By Hussain Naib

38



39

[8]



Allred CD, Allred KF, Ju YH, Virant SM, Helferich
WG. Soy diets containing varying amounts of

genistein stimulate growth of estrogen-
dependent (MCF-7) tumors in a dose-

dependent manner. Cancer research. 2001 Jul
1;61(13):5045-50. 

Lethaby A, Marjoribanks J, Kronenberg F,
Roberts H, Eden J, Brown J. Phytoestrogens for
menopausal vasomotor symptoms. Cochrane

Database Syst Rev. 2013 Dec 10;(12):CD001395
 Sacks FM, Lichtenstein A, Van Horn L, Harris W,

Kris-Etherton P, Winston M. Soy protein,
isoflavones, and cardiovascular health: an

American Heart Association Science Advisory for
professionals from the Nutrition Committee.

Circulation. 2006 Feb 21;113(7):1034-44. 
 Kurzer, M. S. (2002). Hormonal Effects of Soy in
Premenopausal Women and Men. The Journal

of Nutrition, 132(3), 570S-573S.
https://doi.org/10.1093/jn/132.3.570S 

Works Cited
 

1.

2.

3.

4.

40

5. van Die MD, Bone KM, Williams SG, Pirotta
MV. Soy and soy isoflavones in prostate cancer:

a systematic review and meta‐analysis of
randomized controlled trials. BJU international.

2014 May;113(5b):E119-30.
6. Yuan, G., Liu, Y., Liu, G., Wei, L., Wen, Y., Huang,

S., Guo, Y., Zou, F., & Cheng, J. (2019).
Associations between semen phytoestrogens
concentrations and semen quality in Chinese

men. Environment International, 129, 136–144.
https://doi.org/10.1016/j.envint.2019.04.076
7. Alwerdt, J., Patterson, A. D., & Sliwinski, M. J.
(2019). Gender Differences in Phytoestrogens

and the Relationship with Speed of Processing in
Older Adults: A Cross-Sectional Analysis of

NHANES, 1999-2002. Nutrients, 11(8).
https://doi.org/10.3390/nu11081780

8.  Pros and Cons of Soy for Menopause. (n.d.).
Lisa Health Blog. Retrieved December 18, 2020,

from
https://blog.lisahealth.com/blog/2019/9/28/pros

-and-cons-of-soy-for-menopause

https://www.walmart.com/ip/Menopause-
Complex-Herbal-Support-Supplement-

PhytoEstrogen-Pills-Black-Cohosh-Red-Clover-
Soy-Isoflavones-Relief-Hot-Flashes-Mood-Swings-

Night-Sweats/258132053



Soy’s Strange
Relationship with

Western Masculinity
By Hussain Naib

41

[7]



42

[8]

[1]



Gambert, I., & Linné, T. (2018).From Rice Eaters to Soy Boys: Race, Gender, and Tropes of ‘Plant Food
Masculinity.’https://doi.org/10.2139/ssrn.32984672) 

 Inside the “soy boy” conspiracy theory: It combines misogyny and the warped world of pseudosciece
| Salon.com. (n.d.). Retrieved December 1, 2020, from https://www.salon.com/2018/11/14/the-soy-

boy-conspiracy-theory-alt-right-thinks-left-wing-has-it-out-for-them-with-soybeans_partner/3) 
  Hamilton-Reeves, J. M., Vazquez, G., Duval, S. J., Phipps, W. R., Kurzer, M. S., & Messina, M. J. (2010).

Clinical studies show no effects of soy protein or isoflavones on reproductive hormones in men:
Results of a meta-analysis. Fertility and Sterility, 94(3), 997–1007.

https://doi.org/10.1016/j.fertnstert.2009.04.0384)   
How The Game Changers Flipped the Script on Men and Meat. (n.d.). Retrieved December 1, 2020,

from https://thebeet.com/how-the-game-changers-flipped-the-script-on-men-and-meat/5) 
  De Backer, C., Erreygers, S., De Cort, C., Vandermoere, F., Dhoest, A., Vrinten, J., & Van Bauwel, S.

(2020). Meat and masculinities. Can differences in masculinity predict meat consumption, intentions
to reduce meat and attitudes towards vegetarians? Appetite,147, 104559.

https://doi.org/10.1016/j.appet.2019.1045596) 
  Rothgerber, H. (2013). Real men don’t eat (vegetable) quiche: Masculinity and the justification of

meat consumption. Psychology of Men & Masculinity, 14(4), 363–
375.https://doi.org/10.1037/a0030379

Adhikari, S. (2016, May 20). Top 10 Traditional Ancient Chinese Foods. Ancient History Lists.
https://www.ancienthistorylists.com/china-history/top-10-traditional-ancient-chinese-foods/

Tofu Strong Buddy T-Shirt Design in 2020 | Tofu, Vegan, Vegan gifts. (n.d.). Pinterest. Retrieved
December 16, 2020, from https://www.pinterest.com/pin/609041549595017151/

Works Cited
1.

2.

3.

4.

5.

6.

7.

8.

43



Using the search term “soy
isoflavones” on Amazon.com,
you’ll be welcomed with 15
pages of bottled tablets,
capsules, and liquid formulas
(plus some protein powders)
[13]. For many results, “soy
isoflavones” are included only
in the ingredients list, and
don’t headline the package
fronts—perhaps to avoid any
soy-based stigma [6]. Bland
medicinal labels are
interspersed with
stereotypically “feminine”
branding (e.g. pinks and
purples, flowers, the greek
female symbol) [12],[11]. From
this, it seems that women are
the intended consumers.

Soy isoflavones’ estrogenic
qualities make them a marketable
treatment for hormonal health
issues. However, due to inter-
individual differences in
metabolization (see pg. ___), soy-
based treatments are less effective
for some than others [4]. You can
find plenty of evidence for this in
scientific literature, but what does
Amazon.com have to say?
Looking at the way soy isoflavone
supplements are marketed and
rated can provide some insight
into public understandings of
soy’s capabilities, as well as what
needs to be considered in the use
of such products.

You’ll find quite a few major
brands (e.g. One a Day, Nature’s
Way, Solgar, NOW) and smaller
brands as well [13],[12],[11].
Products themselves are either
pure soy isoflavones (all 3) or
blends of various herbal
ingredients (e.g. red clover, black
cohosh), minerals, and vitamins
[12],[6]. Many advertise as being
non-gmo, and several others
boast vegetarian capsules [1]. It
appears as though brands either
mimic traditional medicine with
simply-designed bottles and
precise indication of milligrams,
or appeal to alternativeness, with
images of plants emphasizing
their natural yet obscure
ingredients [12],[6]. In this way,
soy isoflavones become a
solution for conservative and
unorthodox patients alike.

An Amazon.com "Review"
of Soy Isoflavones

[12]

[6]

[1]

By: Grace Danon
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Top reviewer, Steve Taylor, echoes research (probably inadvertently) with his “Debatable Outcome” conclusion
[15]. His review actually reveals some disconcerting gender differences in isoflavone evaluations. Obviously, the
perceived effect and experienced effect of the supplements are not equal. The interpretive definitions of
menopause symptoms like mood swings or hot flashes necessitates a critical review of how these issues and
their treatments are assessed by researchers. What does it really mean when a supplement “works”? Hopefully,
misogyny isn’t coloring scholarly measurements of isoflavone efficacy they way it does in Steve’s review... Love
it when men think they are the victims of menopause!

Doggiesmom eloquently summarizes both the appeal and the variability of soy isoflavones. She directly attributes
her symptoms’ improvement to the supplements, conveying deep relief [5]. From her comments, it seems as
though the supplements’ “naturalness” is a valuable quality, making them a coveted alternative to hormone
replacement therapy’s “artificiality” and side effects [9]. Her doctor’s warnings that the supplements are effective
in only 40% of women reflects current findings on disparate isoflavone absorption [8]. Interestingly, doggiesmom
observed differences between brands [5]. This might point to some important variables in determining
supplements’ efficacy, such as concentration and type(s) of isoflavones. Perhaps, combinatory effects with other
ingredients play a role. If the next isoflavone publication I read lists doggiesmom as the first author, I won’t be
surprised.

[15]

[5]
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The advertised uses for the
supplements clearly target female
consumers, almost all being tied
to either menopause or fertility
[6],[2]. Bottles suggest shockingly
diverse benefits: “emotional
wellbeing,” hot flash relief, butt
and bust enhancement, heart and
bone health [6],[3],[2]. Thankfully,
small, asterisked print admits
these claims have not verified by
the FDA, reminding us that the
use of soy phytoestrogens for
medical purposes is entirely
unregulated. That said, I
personally have more trust in
Amazon.com than the FDA
(...because B.P.A.), so judging from
the high ratings, these products
must not be totally ineffective.
Conversely, Amazon doesn’t
control for the placebo effect, so
we better ask science what soy
isoflavones actually help with. A
recent literature review notes that
while debate still exists,
isoflavones appear to “reduce hot
flashes... attenuate lumbar spine
bone mineral density (BMD) loss,
show beneficial effects on systolic
blood pressure during early
menopause, and improve
glycemic control in vitro,” however
effects on cognition are
inconclusive [4]. Sadly, not as eye-
catching as butt and bust
enhancement.

For isoflavone supplements to
be effective, new and improved
approaches must seek to
optimize absorption, rather
than just increasing soy intake.
Prebiotic and probiotic
interventions are now being
investigated as potential
promoters of isoflavone
metabolization [10]. The results
of such studies have been
mixed, so more research will
be necessary to identify ideal
methods for enhancing the
activity and/or abundance of
equol-producing bacteria [14].
Another promising avenue is
the direct administration of
equol [4].

It’s doubtful that most
Amazon.com browsers
understand exactly how soy
works to relieve menopause
symptoms. Isoflavone
supplements should be more
transparent about their
variable metabolization in
order to help consumers make
informed choices. That said,
because hormone replacement
therapy is understandably
undesirable for many women,
it is crucial that research
continues to refine and
improve affordable alternatives
like the supplements offered
on Amazon [4].

Advertised benefits

results for "soy isoflavones" 

Alexa, how do I find
menopause relief? 

Amazon could
learn a bit from
science...
Chen et al. point out that lack
of standardized study protocols
have made it difficult to
establish isoflavones’ impact on
menopausal symptoms [4].
Studies have noted that
subjects’ equol production
status influenced the
isoflavones’ efficacy—a caveat
left unmentioned on every
supplement package [7].
Without knowing their equal
production status, consumers
trying out soy isoflavones are in
a game of pure chance —a
game they don’t even know
they’re playing.

Future directions

W H I L E  A  F E W  P R O D U C T S
B R A N D I S H  A  M E A S L Y  3

S T A R S ,  T H E  V A S T
M A J O R I T Y  C L A I M

B E T W E E N  4  A N D  5  [ 1 1 ] ,
[ 1 2 ] ,  [ 1 ] .  M O S T

C U S T O M E R  R E V I E W S
S I M P L Y  S T A T E  W H E T H E R

T H E  P R O D U C T S  H A V E
W O R K E D  F O R  T H E

R E V I E W E R  O R  N O T  [ 5 ] ,
[ 1 5 ] .
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Sun kissed
Sun crisped
Released from the cage
Free to roll to into the future
A high dive to engage 
Fall deep into warm waters
Into a long and peaceful sleep 
Submerged. Calm. Still. 
 
Awaken! 
Come up for a breath
The day is just beginning
A brief, yet violent dismemberment and death
In an instant all that was is gone
You are nothing, no more
Yet part of you still goes on
 
Newly transformed, reincarnated
Hydrate and quench a century’s thirst
A water so pure and delicious
To complement, honor and immerse
A spiritual flow 
Into the mouth of the volcano
Angry heat, leaves all alive behind
Increasing tremors gift eruption divine
 

A blazing inferno must cool
Into layer after layer of crushing refinement
Oh your Koarse pARts Are for another day
Shed the old skin, leave it behind
YoU are Better Alone, they say

Though an unexpected bitter caress
From the ocean goddess, Nigari
Pulling you in closer for a tighter embrace
Dare to give her too much or too little space
She won’t cuddle you ever closer

All tucked into bed
Many blankets wrap over
Too tight, too hot, too dry
To squeeze your form
To sweat you out
To shape you up the final time

Enter the bath to unveil yourself
Complete and nutty-sweet
Obtain a slice right through
Icebergs so you’re cool to the touch
The final masterpiece, handmade tofu
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Isoflflf avava ones & theIsoflavones & the
EnvironmentEnvironment 

We asked UCLA Professor, Dr. Hannah Landecker, for

her insight into how soy and its phytoestrogenic properties

have a role in the environment.  

B r i t i s h  J o u r n a l  o f  P h a r m a c o l o g y
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"EVERYTHING IN
MODERATION
AND WITH A

GRAIN OF SALT."
- DR. HANNAH LANDECKER
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