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Soy and the human gut microbiome

Key takeaways

e Tofu, soy milk, tempeh and miso are eaten by millions of people, and are
among the most sustainable protein sources we have.

e But, whether soy is good for you or not may depend on something you cannot
see: the bacteria in your gut.

e The EU-funded Microbiomes4Soy project collected evidence on how soy and
the human gut microbiome interact.

Why your gut bacteria are part of the story

Your body cannot digest fibre, and it cannot switch soy's plant compounds into their
most active chemical forms. Gut bacteria can do both. They act as a chemical factory
sitting between the food on your plate and the molecules that actually reach your
bloodstream. Importantly, the gut microbiome, including the bacteria present, varies
widely from person to person, which is why the same meal can affect two people
differently.

This works in both directions. Gut microbes change soy, and soy changes the gut
microbes. In the Flemish Gut Flora Project, one of the largest studies of its kind, how
much soy people ate ranked among the top 25 dietary influences on their gut
microbiome, with about the same influence as total fruit intake. This means that, while
overall food diversity has the biggest impact, soy can act as a significant modifier of
the gut microbiome.

A TWO-WAY RELATIONSHIP
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...and eating soy also changes which bacteria live in your gut

Figure 1: Bi-directional relationship between soy and the gut microbiome



A bean with a lot going on

Soy is unusual among plants: its protein contains all the amino acids we need, in good
proportions. On the standard protein-quality scale used by nutritionists (PDCAAS =
Protein Digestibility Corrected Amino Acid Score), soy scores the maximum, the same
as meat, eggs or milk.

It is also rich in fibre (9-16% of the bean), in the phytoestrogens known as isoflavones,
and in saponins. These are precisely the components your gut bacteria go to work on.

WHAT A SOYBEAN IS MADE OF
share of dry weight
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Soy protein scores 100% on the PDCAAS quality scale

Figure 2: Soybean nutritional values
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Figure 3. Soybean key facts



Four soy ingredients, four microbial jobs

Soy is not one compound but many, with 4 major categories, and gut bacteria
handle each differently.

IN THE BEAN GUT BACTERIA CONVERT IT INTO WHAT IT MAY DO
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Figure 4: Relationship between soybean compounds and potential health effects

Soy may not work the same for you as for me

Isoflavones in soy can be converted by specific gut bacteria into equol, a molecule
that binds oestrogen receptors more strongly than the original soy compound it
came from. Not everyone's gut can do it. Equol can have effects upon menopausal
symptoms, bone health, and cardiovascular health, as well as providing antioxidant
and anti-inflammatory protection.

In a 12-month trial, soy protein made no difference to blood pressure overall, but
among equol producers, blood pressure fell and blood-vessel function improved. A
six-year study of 2,959 adults in China linked higher equol levels to lower body-mass
index, triglycerides and body fat.

CAN YOUR GUT
MAKE EQUOL?

In one US study, only about 4 in 10
people carried the gut bacteria
needed to turn a soy isoflavone
into equol, its most active form.

4 in 10 are “equol producers”

Figure 5: Prevalence of equol producers



What the evidence says, area by area

What the studies found How solid is it?

Health area
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, Consistent, but
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memory with soy foods, but none measured the microbiome.

What we still don't know What this means in practice

e Most soy-and-microbiome work has e Soy is a complete protein that scores as

been done in mice, whose gut bacteria

differ greatly from humans.

e Human trials are small, short, and
rarely record what people normally
eat - which shapes the result.

e Labs use different methods, so studies
are hard to compare with one another.

e Health advice is genuinely split:

France's food agency (ANSES) advises

limiting isoflavones, while pooled
analyses and other expert bodies

encourage soy consumption. This can

be confusing for consumers and
needs urgent clarification.

TNolan L, O'Toole PW (2026). Soy and the gut microbiome:

a bi-directional relationship shaping nutrition and health.
European Journal of Nutrition 65:53. Open access.

highly as animal protein on the standard
quality scale.

Whole and fermented soy foods
(edamame, tofu, tempeh, miso, natto)
bring fibre along with the protein, and
fermentation makes soy's  active
compounds easier for the body to
absorb.

Don't expect identical results to
someone else. Your gut bacteria are
part of the equation.

Swapping some meat for soy reduces
land, water and greenhouse-gas use.
Livestock alone take over a quarter of
global freshwater.
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