Probiotics, Prebiotics, Synbiotics,
Postbiotics and Fermented Foods

Synbiotic

DEFINED

Many terms in the ‘biotic’ space have emerged. Although probiotics, prebiotics, and synbiotics
have more than a 25 year history, other biotic terms are relatively new. These terms are widely
used in both scientific literature and popular media, and while they are intended to be descriptive,
they often are confusing and misused.

Consensus definition A mixture comprising live microorganisms and substrate(s)
selectively utilized by host microorganisms that confers
a health benefit on the host (Swanson et al., 2020)

Simple way to conceptualize Complementary synbiotic is a mixture
of probiotic + prebiotic
Synergistic synbiotic contains a live microbe
and a substrate that it can use for growth
Live microbes present? Yes
Demonstrated health benefit required? Yes
Example Complementary synbiotic: inulin +
Bifidobacterium animalis subsp. lactis XYZ

ISAPP has enlisted the help of global experts to provide multiple perspectives in formulating
consensus definitions that reflect current science for many of these terms. The goal of the
consensus panels (comprising 10 or more global experts) has been to describe clearly what
these terms are in order to support their proper use by stakeholders.

Keep in mind A health benefit must be shown for a synbiotic
as combined, not just the probiotic alone and
the prebiotic alone.

In addition to the criteria stipulated below, all substances must be safe for their intended use.
For substances required to have a demonstrated health benefit, all product formulations
must deliver an efficacious level of substance and must be fully identified.

Probiotic

Postbiotic

Consensus definition Live microorganisms that, when administered in adequate
amounts, confer a health benefit on the host (Hill et al., 2014)

Simple way to conceptualize Live microbes that are good for your health
Live microbes present? Yes
Demonstrated health benefit required? Yes
Examples Bifidobacterium animalis subsp. lactis XYZ
Genus: Bifidobacterium
Species: animalis
Subspecies: lactis
Strain: XYZ

What are probiotics?

What can probiotics do for you?
Probiotics can support health in different ways
• Help your immune system function properly
• Aid digestion by breaking down some of
the food we can’t digest
• Keep harmful microorganisms in check
• Produce vitamins and aid in nutrient absorption

Sources of probiotics
Yogurt – Look for added probiotics listed on the label
Supplements – These can be convenient for travel
and may have a higher potency than foods
Fermented Foods – Can be sources of live bacteria
if not heat-treated. See: isappscience.org/fermented-foods

Choosing a probiotic
Match the strain to the benefit you want – not all
strains are the same.
Amounts matter. Be sure the product contains the
level of probiotics needed for the health benefit.

For more information visit www.ISAPPscience.org
or follow us on Twitter @ISAPPscience

Demonstrated health benefit required? Yes
Examples Inulin, galactooligosaccharides,
fructooligosaccharides
Keep in mind New prebiotics emerging:
Polyphenols, oligosaccharides based
on xylose, maltose and other sugars

What are prebiotics?

Substrates that are selectively utilized by host microorganisms conferring a
health benefit. Simply put, they are food for beneficial microbes that live on or in us

• Prebiotics provide health benefits by specifically
altering either the composition or function of the
gut microbiota.*
• Prebiotics can be found naturally in foods, and are
added to some dietary supplements and foods,
including foods for infants.
• Most prebiotics are dietary fibers, but not all
dietary fibers are prebiotics.
• As with dietary fibers, some gas or bloating can
result from too much prebiotic. Start with small
amounts and allow your gut to adapt.
* The human digestive tract contains 100 trillion

bacterial cells. These bacteria, termed our intestinal
microbiota, are important to our health.

What do you
look for on the label?
The word ‘prebiotic’ is seldom
used on the label. Look for:
• Galactooligosaccharides (GOS)
• Fructooligosaccharides (FOS)
• Oligofructose (OF)
• Chicory fiber
• Inulin

Prebiotics for your health
Prebiotics have the potential to:
• Improve digestive function (bowel regularity)
• Support the body’s natural defenses
• Improve mineral absorption
• Help regulate your desire to eat, energy
balance, and glucose metabolism

Prebiotics in food
Some prebiotics (oligofructose
and inulin) can be found
in onions, garlic, bananas,
chicory root, Jerusalem
artichokes, but typically
are present at low levels. To increase your daily
intake, include prebiotic supplements or foods
with added prebiotics as part of your diet.
Prebiotics may be added to yogurts,
infant formula, cereals, breads,
biscuits/cookies,
desserts or drinks.
Try to get at least 5
grams of prebiotics in
your diet every day. Eating
whole grains, fruits and vegetables, and other
fiber-rich foods can help.

Prebiotics in mother’s milk
Human milk provides a rich source of prebiotics
to the nursing baby. They support infant’s health
by encouraging beneficial gut microbes.
For more information visit ISAPPscience.org/prebiotics
or follow us on Twitter @ISAPPscience
© 2018, International Scientific Association for Probiotics and Prebiotics

COMPLEMENTARY SYNBIOTIC

SYNERGISTIC SYNBIOTIC

Mixture of probiotic(s) + prebiotics(s). Each works
independently to achieve one or more health
benefits.

The chosen probiotic
results in
a health benefit.

Mixture of a selectively utilized substrate and
a live microbe chosen for its ability to deliver
a health effect. Components comprising
synergistic synbiotics work together to bring
about resulting health benefit(s).

The substrate is
utilized by the
co-administered
live microbe.

The prebiotic is
utilized by beneficial
members of
the host microbiota.

The live microbe(s)
results in
a health benefit.

The substrate
may be utilized by
the host microbiota.

HEALTH
BENEFIT(S)
The altered host
microbiota results in
a health benefit.

Host microbiota

The probiotic and prebiotic components of the
complementary synbiotic must meet the minimum
criteria of both a probiotic and prebiotic.

A synbiotic may target the gut or
non-gut microbial ecosystems in
the body and may be formulated
into products fitting an array of
regulatory categories (such as
foods, non-foods, cosmetics,
drugs, or nutritional supplements).

Host microbiota

The host microbiota
may result in
a health benefit.

HEALTH
BENEFIT(S)

For a synergistic synbiotic, demonstration of a health
benefit and selective utilization of the substrate by the
co-administered live microbe must be demonstrated
in the same study.

Beneficial effect(s) of both complementary and synergistic
synbiotics on health must be confirmed in the target host.
A study must demonstrate both selective utilization of
the substrate and a health benefit.

* Within this definition, ‘host’ microorganisms refer to both resident
microbes and externally applied (such as probiotics) microorganisms,
either of which can be targets for the substrate contained in the synbiotic.
** Implied in the definition is that safety of the synbiotic for its intended
use is established.
‘Symbiotic’ is not a synonym of synbiotic and is incorrect in this context.

For more information visit ISAPPscience.org
or follow us on Twitter @ISAPPscience

Swanson, et al. Nat Rev Gastroenterol Hepatol (2020).
https://doi.org/10.1038/s41575-020-0344-2

© 2020, International Scientific Association for Probiotics and Prebiotics

Postbiotics
A postbiotic is a preparation of inanimate
microorganisms and/or their components
that confers a health benefit on the host.
Postbiotics may contain
intact inanimate
microbial cells...

and/or microbial cell
fragments/structures...

with or without
metabolites/endproducts

Cell walls, membranes,
exopolysaccharides, cell-wall
anchored proteins, pili, etc.

Organic acids, peptides, secreted
proteins, enzymes, bacteriocins, etc.

COMPONENTS OF
A POSTBIOTIC:

POSTBIOTIC:

THE POSTBIOTIC
DEFINITION EXPLAINED:

Derived from microorganisms, but a postbiotic
does not have to be derived from a probiotic

Postbiotic is derived from “biotic”, relating to
living organisms, and “post”, meaning after (life).

A deliberate process to terminate cell viability
must be applied. The final postbiotic must
contain inactivated microbial cells and/or
metabolites or cell components

Preparation recognizes that the specific
formulation, including microbial biomass,
matrices, and inactivation methods, may play
a role in the beneficial effect.

Negligible number of viable cells remaining
in final product

Inanimate recognizes that the terms ‘dead’
or ‘inactive’, may suggest an inert material ,
rather than a material capable of conferring
a health benefit.

Evidence of a health benefit in the target host
Assessment of safety of the postbiotic
preparation for the intended use

Components recognizes that health effects
may be mediated by a variety of different cell
parts or metabolites.

NOT POSTBIOTIC:

 Viruses, including bacteriophages
 Vaccines
 Filtrates without cell components
 Purified microbial components

(e.g., proteins, peptides, exopolysaccharides)

 Purified microbial metabolites
(e.g., organic acids)

For more information visit ISAPPscience.org
or follow us on Twitter @ISAPPscience
© 2021, International Scientific Association for Probiotics and Prebiotics

Consensus definition Foods made through desired microbial growth and enzymatic
conversions of food components (Marco et al., 2020)

Simple way to conceptualize Popular foods that are made through
the growth of live microbes
Live microbes present? Sometimes yes, sometimes no.
Live microbes not required in final product.

Demonstrated health benefit required? Not required

Prebiotics

+

Synbiotics may be formulated using two approaches:

Keep in mind Purified metabolites do not qualify as postbiotics

Fermented
Foods

Simple way to conceptualize Food for beneficial microbes within the host
Prebiotic facts

+

© 2018, International Scientific Association for Probiotics and Prebiotics

Consensus definition A substrate that is selectively utilized by host microorganisms
conferring a health benefit on the host (Gibson et al., 2017)
Live microbes present? No

Examples Some infant formulas, some bacterial
lysates to prevent recurrent respiratory
tract infections, yeast fermentates used
in animal feeds

Safety first. Probiotics are safe for most people,
but talk to your doctor first if you suffer from
an immune disorder, have a serious underlying
illness or before giving to an infant.

Keep in mind Identity must be confirmed through genome sequencing.
Viability must be preserved through the end of shelf life.

Prebiotic

Demonstrated health benefit required? Yes

Bacteria live not just in the gut,
but on the skin, in the mouth,
urinary tract, vagina and lungs.

Some probiotics may:
• Help reduce antibiotic-associated diarrhea
• Help manage digestive discomforts
• Help reduce colic symptoms and eczema in infants
• Help with the digestion of lactose
• Treat infectious diarrhea
• Decrease common infections, including respiratory
tract, gut and vaginal tract

A mixture comprising live
microorganisms and substrate(s)
selectively utilized by host
microorganisms* that confers
a health benefit on the host.**

When defining synbiotics, scientists wanted
to be sure that innovative products could use
this designation. They realized that it would be
possible to design a combination of a live microbe
and a prebiotic-like substance that could work
together – the substance feeding the live microbe
– but neither on its own would necessarily meet
the definitions of “probiotic” and “prebiotic”
(dose and evidence of health benefit). Hence the
definition is not simply a probiotic + prebiotic.

Consensus definition Preparation of inanimate microorganisms and/or their
components that confers a health benefit on the host
(Salminen et al., 2021)

Live microbes present? No
The body contains
trillions of microbes,
together making up our
microbiota, which lives in
harmony with us. Our bacteria
are important to keeping
us healthy – developing and
bolstering the immune system
and helping keep potentially
harmful microbes at bay.

Initially, the idea of synbiotics was to add a
probiotic and a prebiotic together. This approach
would require that each component meet the
criteria for either probiotic or prebiotic.

Simple way to conceptualize Non-viable microbes and/or cell components
with or without metabolites

Probiotics
Probiotics are live microorganisms that when taken
in sufficient amounts can provide health benefits.
They can help support the bacteria that live with
us, especially when our bacteria are challenged,
for example by antibiotics, poor diet or
traveling. Scientists define probiotics as live
microorganisms that, when administered in
adequate amounts, confer a health benefit on
the host. They are present in numerous foods
and dietary supplements.

Synbiotic was a term originally proposed in 1995 to refer to a combination of a probiotic and
a prebiotic. In 2019, a group of scientists met to discuss specifics of this class of substances
and to propose a new definition.

Synbiotics

Examples Yogurt, kefir, sauerkraut, sourdough bread
Keep in mind Microbes present may be defined or
undefined; live or dead
For more information visit ISAPPscience.org
or follow us on Twitter @ISAPPscience
© 2021, International Scientific Association for Probiotics and Prebiotics

How are probiotic foods and
fermented foods different?
PROBIOTICS
Documented health benefit

Live microorganisms that,
when administered in adequate
amounts, confer a health
benefit on the host
EXAMPLES
• Bifidobacterium animalis
subsp. lactis XYZ
• L. plantarum ABC
• L. casei 123

Probiotics can be
added to nutritional
supplements or to foods
that are not fermented,
such as fruit juice or
cereal bars. A ‘probiotic
food’ must meet all the
criteria indicated for a
probiotic.

PROBIOTIC
FERMENTED
FOODS
Documented health benefit
due to the probiotic
EXAMPLES
• Yogurt containing B. animalis
subsp. lactis XYZ
• Oat fermented by L. plantarum ABC
• Milk fermented by L. casei 123

FERMENTED
FOODS
No documented health
benefit required

Foods made through
desired microbial growth
and enzymatic conversions
of food components
EXAMPLES
• Sauerkraut
• Kombucha
• Leavened bread
• Kefir

Criteria for Probiotics, Probiotic Fermented Foods and Fermented Foods
Documented health benefit
Microbes alive at time of consumption
Microbes at levels that provide benefit
Safe for intended use
Microbes taxonomically defined to strain level
Genome sequence of microbes available

REQUIRED
MAY OR MAY NOT,
DEPENDING ON FOOD
NOT REQUIRED

For more information visit ISAPPscience.org
or follow us on Twitter @ISAPPscience
© 2020, International Scientific Association for Probiotics and Prebiotics

