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Our world is complex! At the beginnings 
were probiotics, with literally thousands of 
scientifi c and research articles underpinning 
their benefi ts, then followed by prebiotics, 
and now a ‘biotic’ revolution. As an industry, 
we need to step back, take a breath and 
introspect. It is quite evident from our 
guest panelists how diverse the industry 
has expanded out to be. They provide us 
with a 360° look at the ’biotics’ world from 
diverse perspectives which include industry 
experts, clinical research organizations, 
regulatory and consulting agencies, market 
analysts and associations. Deem it a much-
needed update of this fast-evolving sector, 
at the heart of the Microbiome Revolution, 
albeit from their looking glass. “It is one of 
the most transversal mega-trends for the 
food and nutrition markets” said Cristiana 
Piangiolino from Synbalance, Italy. 

Established and mature markets coming 
together with the prospect of new growth 
markets are gleaming with opportunities. 
The billions of dollars is heard often when 
mentioning market size and potential 
growth. A marketers’ dream. But questions 
do remain, such as level of evidence, 
regulatory and quality frameworks, and 
health claims to name a few. With time, 
markets mature and become enriched 
with new ‘biotics’ terms, defi nitions, and 
consensus statements. But to paraphrase 
Jason Bush of Solnul “consensus 
statements only represent a consensus of 
authors, and not consensus in the industry’’. 
In certain cases, unanimity may be hard 
pressed to achieve as seen with postbiotics 
following the 2019 ISAPP defi nition paper, 
which was challenged and led to a break-
up of the new term into more categories. 
Case in point, ATLANTIA proposes to 
refer to active metabolites produced 
by microorganisms as ‘metabiotics’. 
Synbalance, on the other hand, supports 
Morelli and Guglielmetti’s position to 
separate two concepts – ‘paraprobiotics’ 
as inactivated integral cells and ‘postbiotics’ 
as the derivatives, extracts of fermentation, 
of either complex or pure composition.

Panel discussion on...
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minority has ever heard of postbiotics. 
“The probiotic industry must do more to 
educate consumers about the science 
behind products and the specifi cs of 
products” he says. The industry must 
treat this as an opportunity and act 
upon it. Using Europe as a springboard, 
the regulation does not authorize any 
communication on the science and 
benefi ts of the category. Infl uencers 
are a signifi cant source of information 
for consumers, but as shown by a FTC 
survey, their messages are inaccurate 
and only 14% of their communications 
are true. The stakeholders must work 
in consort to propel messaging and 
education, for the benefi t of consumers 
and their access to information.

As a conclusion, with the development 
of the ‘biotics’ market, and with more 
up and coming terms one would 
think that probiotics, prebiotics, 
synbiotics, and postbiotics are almost 
retro, with metabiotics, parabiotics/
paraprobiotics, psychobiotics, 
skinbiotics, next-generation probiotics, 
and precision probiotics stepping 
up into the spotlight. However, the 
lines are blurred, stakeholders have 
trouble agreeing on the implications 

Beyond the term, and bringing back 
the question of frameworks, quality 
and scientifi c justifi cation, Gregory 
Lambert from TargEDys highlights the 
risk to produce “postbiotics” by mere 
heat treatment of probiotics, without 
ensuring their effectiveness. Both 
Gregory and Miquel Angel Bonachera 
from AB Biotics stress the importance 
of a well-characterized mechanism of 
action to ensure the effectiveness of 
the postbiotic doesn’t require viability. 
These perspectives open the door to a 
new generation of biotics, the precision 
probiotics and postbiotics, more specifi c 
and targeted, while Len Monheit from the 
Global Prebiotic Association speaks of 
future precision prebiotics. 

A silver lining in the storm clouds of 
the past two years is the creation of a 
consumer who wants to minimize their 
vulnerability to being sick. They have 
become conscious and proactive. Will 
Cowling from FMCG Gurus confi rms 
that biotics are on the up but he warns 
not to overestimate the understanding 
of products, highlighting that three-
quarters of consumers in 2022 declare 
they do not know the difference between 
probiotics and prebiotics, and only a small 
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of these terms, there is no regulatory 
harmonization, let alone frameworks 
for manufacturing, and above all 
consumers lack understanding. This 
diverging position of concepts and 
beliefs is troublesome and takes 
an ever higher level of seriousness 
when one realizes how the probiotic 
industry has evolved with a respected 
definition and volumes of science, 
what will be of this new world when it 
converges? As always, words are man-
made and create arbitrary categories 
to separate and refer to concepts 
that are a continuum in nature. As 
Gregory Lambert says, probiotics 
typically include 10 to 100 times more 
postbiotics than probiotics, because 
of the natural loss of viability during 

the production process and shelf life. 
Both probiotics and postbiotics have 
been shown to promote the growth 
of beneficial bacteria, thus exerting 
a prebiotics role. Postbiotics, as 
proposed by SOLNUL, could be used 
to refer not so much to the bacterial 
cell or metabolite, but to a probiotic’s 
mode of action. 

As the ‘biotics’ revolution marches 
forward, more words and categories 
are born to circumvent situations or 
describe their complexity, yet in parallel, 
we are grasping, or hoping to grasp, 
the interconnectedness of it all. We’re 
only at the beginning of the challenge 
of understanding and explaining this 
reality. We still have a lot to do!

PRE-PRO-POST-BIOTICSPRE-PRO-POST-BIOTICS

Humanity is living a paradigm shift within 
the health and wellness space. Conversely, 
all stakeholders within this new paradigm 
called ‘Biotics’ have a responsibility to 
do things right. A responsibility to make 
sure proper regulatory frameworks, 
manufacturing and quality guidelines 
are respected to ultimately ensure 
microbiome targeted products are safe 
and effi  cacious for consumers to believe 
in. The biotics revolution is the most 
fascinating and empowering trend the 
nutrition space has ever seen. Learning 
to function in symbiosis with our 
microbiome can change our relationship 
to diet, health and medical care, and while 
there is a lot left to study, understand 
and leverage, the transformation of 
healthcare is already happening.
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• Probiotic: Live microorganism that, when administered in adequate amounts, confer a health benefi t on the host.
• Prebiotic ISAPP: A substrate that is selectively utilized by host microorganisms conferring a health benefi t on the host.
• Synbiotic: A mixture comprising the microorganism and substrate(s) selectively utilized by host microorganisms that confer a 

benefi t on the host.
• Postbiotics ISAPP: Preparation of inanimate microorganisms and/or their components that confers a health benefi t on the host, 

or non-viable bacterial products or metabolic products from microorganisms that have biological activity in the host.

Proposed defi nitions of the different -biotics
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REALISING THE POTENTIAL OF PROBIOTICS: REGULATORY 
CHALLENGES AND OPPORTUNITIES
Probiotics are currently defi ned as live microorganisms that 
confer a health benefi t on the host when administered in 
adequate amounts (1). However, although the strength of this 
defi nition lays in its simplicity, the fi eld has steadily evolved 
over the last 20 years and our understanding of probiotics 
has since expanded beyond its purposes, therefore it is worth 
revisiting the meaning of this term.

Rethinking probiotics – moving towards a new approach
In reviewing the current defi nition, emerging areas of study that 
should be considered is precision probiotics. Stemming from 
the knowledge that the range of health benefi ts probiotics confer 
are distinct and strain-specifi c, precision probiotics implies that 
strain and species selection, along with concentration, can be 
uniquely tailored to the specifi c health needs of patients. The 
current defi nition was, however, set to a general application 
of probiotics and does not adequately capture the fact that 
different strains may confer very different health benefi ts. 

Experts agree that some of the benefi ts of probiotics are relatively 
common, such as the support of a healthy gut microbiota and 
a healthy digestive tract, which derive from creating a more 
favorable gut environment through mechanisms shared by most 
strains. Other benefi ts however are quite rare and only shared by 
a handful of known probiotic strains. Precision probiotics focuses 
on the in-depth investigation and discovery of these quite unique 
and rare benefi ts, to gain detailed knowledge of the mechanisms 
of action behind specifi c strains with the aim to grow probiotics’ 
therapeutic offerings beyond digestive wellbeing.

What counts as a health benefi t?
Research has demonstrated the effi  cacy of different probiotic 
strains in ameliorating multiple conditions including allergy 
symptoms, infections, diarrhea, functional and infl ammatory 
bowel disorders, atopic diseases and urogenital, metabolic, 
neurological and liver disorders (2). Clearly, probiotics confer 
myriad benefi ts to improve wellbeing in many different respects, 
including bringing benefi cial effects to very specifi c therapeutic 
improvements linked to both mild and severe symptomatology.

However, we are still in a position where no health claims are 
allowed, as no new interpretations or adaptations of the law are 
allowed – making claims utopia for probiotics, regardless of 
the scientifi c evidence. Not being able to use health claims for 
probiotics creates a barrier to spreading consumer awareness 
of their health benefi ts, which in turn creates a huge gap 
between scientifi c and industry knowledge of probiotics, and 
what consumers are able to gather.

The role of regulation
Regulation in the dietary supplement sector – as is the case in 
many other sectors – often falls behind scientifi c and consumer 
developments. In our fast-changing world, it is essential that 
consumers, industry stakeholders (such as the International 
Probiotics Association (IPA)), practitioners, academia and 
policymakers should work together to bridge the gap.

In some parts of the world, the gap is being addressed. For 
example, the Brazilian  Health Regulatory Agency (ANVISA), 

a regulatory body of the Brazilian government, following on 
the path of other national agencies such as the Canadian 
Health, the Australian TGA and the Korean FDA, has set a clear 
path to achieve science-backed claims that can be used to 
communicate to consumers. Having a list of requirements to 
substantiate a health claim is essential for R&D teams to know 
where to focus their efforts and to educate consumers with 
scientifi cally-valid information.

The borderless nature of ecommerce also presents a 
signifi cant challenge to regional or national authorities, where 
regulatory boundaries are tested and sometimes breached – 
often to the detriment of consumers and their rights. As a key 
infl uential regulatory power, it is therefore crucial that the EU 
makes a concerted effort to adapt its policies and practices 
to state-of-the-art scientifi c fi ndings and emerging evidence 
in the fi eld of probiotics. In view of the fast-growing European 
market for probiotics, this will help ensure that consumers 
have access to necessary, suffi  cient and accurate information 
about probiotics while protecting their needs. 

Empowering the consumer
In an age where consumers are increasingly looking to social 
media and infl uencers for nutritional and lifestyle information, 
the knowledge gap between probiotics consumers and the 
professional scientifi c and healthcare community continues to 
expand at an accelerated pace. It has become all too easy for 
opportunistic companies to propagate common misconceptions, 
oversimplify mechanisms of action and exaggerate health claims 
– all to increase sales of products that lack robust scientifi c 
evidence. Unfortunately, many consumers aren’t equipped with 
the scientifi c information to make informed decisions.

There has never been a more pressing need for regulators to 
step up measures for consumer protection against inaccurate or 
dishonest claims, as well as drive initiatives to boost consumer 
education about the up-to-date benefi ts of probiotics that could 
be invaluable in improving individual and public health. In the 
years ahead, it will take close collaboration between the industry 
and the regulatory and scientifi c communities to further realise 
and communicate the potential of probiotics for improving 
health and wellbeing around the world.

References and notes
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A FOCUS ON TWO CRITICAL NEEDS FOR DEVELOPING NEW PRODUCTS 
IN THE BIOTICS INDUSTRY
Consumers are increasingly focused on health and nutrition 
in their decision-making. Alongside this, interest and 
understanding of the importance of the gut microbiota in 
health and disease continues to grow. The global market 
for functional foods and beverages is worth $216.4 billion 
today and is expected to grow to $324.4 billion by 2027 (1). 
The biotics industry provides an expansive pool of new 
product opportunities. However, it faces several continuing 
and developing challenges. Not least of all the diffi  culties 
encountered in European Food Safety Authority (EFSA) 
health claim applications. Despite numerous applications, 
there are no EFSA authorised health claims for probiotics or 
prebiotics to-date. The development of postbiotics may be 
the most likely route for successful EFSA claim approval as 
their mechanistic pathways are often better defi ned. Their 
potential is also driven partially by their stability - simplifying 
characterisation and production. To make progress in 
this area, agreement on a clear defi nition of postbiotics is 
required. The International Scientifi c Association of Probiotics 
and Prebiotics (ISAPP) addressed this need last year (2). 
However, further discussion and review may still be needed 
to improve clarity and consensus. To progress product 
development and improve chances for EFSA claim approval 
across all biotic groups, industry stakeholders must continue 
to improve product characterisation and study design used for 
substantiating evidence of health benefi ts, through acceptable 
marker identifi cation, defi ned associated physiological health 
benefi ts and clearly characterised mechanistic pathways.

Defi nitions for future products
The defi nitions that ISAPP have proposed thus far for probiotics, 
prebiotics and synbiotics are simple, easy to understand 
and suffi  ciently comprehensive to capture wholly the broad 
scope of these functional foods. Focusing on postbiotics, 
the fi eld requires well-defi ned terms to coalesce and promote 
emerging functional food groups. In ISAPP’s consensus paper 
for postbiotics it outlines several past proposed defi nitions 
for this group and proposes the defi nition “a preparation of 
inanimate microorganisms and/or their components that 
confers a health benefi t on the host”. Similarly, to Aguilar-Toalá 
and colleagues (3), I would question the appropriateness of 
grouping microorganism metabolites with non-viable cells as 
one product type. Contrarily, I believe the term postbiotics, as 
explained by ISAPP, nicely fi ts the requirements of non-viable 
microbial cells and cell structures. Whereas, I would champion 
metabiotics as the preferred terms for microorganism 
metabolites, which alone will cover a diverse range of 
substrates that require independent recognition.  Separating 
these biotics into two functional food groups will benefi t the 
market and their potential for future claims.
Following this line of separation, I propose two slightly 
altered defi nitions that are simple, easy to understand, yet 
comprehensive, and, align with ISAPP’s previous defi nitions. 
Metabiotics could be defi ned as “non-viable products or 
metabolic by-products from microorganisms that, when 
administered in adequate amounts, confer a health benefi t on 
the consumer”, and postbiotics as “non-viable microbial cells 
or cell structures, when administered in adequate amounts, 
confer a health benefi t on the consumer”.  

While there is a clear need for new defi nitions, the elements 
of these need further careful consideration. For instance, 
substituting “host” for “consumer” is but one worthy aspect 
for future debate for these particular groups. Once these new 
defi nitions are clearly defi ned and accepted by the industry, a 
framework to expand on the good practices around a category, 
such as manufacturing, quality and enumeration, will be 
benefi cial. However, such guidance will likely need to be product 
specifi c considering the diversity already defi ned within these 
two groups. Indeed, if future EFSA claims are to be considered, 
product characterization, including composition, manufacturing 
process and known mechanism of action will be required (4).

Designing for scientifi c substantiation
For biotic products to be fully developed and successfully 
marketed, their safety, identity, purity and potency need to be 
clearly defi ned. Alongside this, quality pre-clinical and clinical 
studies are required for proof of benefi ts. Synbiotics; mixtures 
comprising live microorganism(s) and substrate(s) selectively 
utilized by host microorganisms that confer a benefi t on the 
host, provide challenges for stable production and design of 
robust clinical studies. In particular for synergistic synbiotics, 
where the substrate is designed to be selectively utilized by 
the co-administered microorganism(s), the trial must be able 
to show that the combined effect is better than the effects 
of each component separately (5). Such a requirement leads 
to studies with three to fi ve treatment arms (control(s), single 
treatments and combination treatment). These studies are 
resource intensive, but these products hold great potential to 
enhance colonization of the probiotic and hence the number 
of responders within a population. Researchers have begun 
to use in vitro enrichment methods to formulate successful 
synergistic synbiotics and prove selective utilization (6). 
However, ultimately, randomised blinded clinical studies are 
still essential to demonstrate positive outcomes equating to 
physiological health benefi ts in human populations. 
To maximise chances of success when conducting such 
studies, there are several elements of the study design that 
need careful consideration. Firstly, one should consider the 
expected level of non-responders within the target population 
and integrate this into the power calculations. Inclusion and 
exclusion criteria should be defi ned to capture the specifi c 
population of interest and eliminate any confounding factors, 
while remaining true to reality. Biological sample collection 
methodology and analysis that allow appropriate microbial 
profi ling of the study population should also be carefully 
planned and may include multiple sample times. Furthermore, 
study product should be administered at a quantity that is 
robust enough to cut through the established challenges of 
diet adherence and reporting while meeting market objectives, 
e.g. commercially available doses. For synbiotics, a health 
outcome and a microbiota outcome must be achieved in 
the same study. There should be one primary endpoint and, 
if this is to meet EFSA requirements, it must be a benefi cial 
physiological effect. Including specifi c biomarker endpoints 
will also help in pertaining mechanisms. Finally, closely 
following ICH-GCP and EQUATOR guidelines (in particular 
CONSORT 2010 and SPIRIT 2013) provide the best opportunity 
for conducting a high-quality clinical study. 

3535Agro FOOD Industry Hi-Tech - vol. 33(3) 2022



In summary, the fi eld of biotics is vast and continues to grow. 
It is comprehensible that there is confusion among clinicians 
and consumers in understanding and differentiating the 
diverse products on the market. Unambiguous approved 
health claims will be a key aid in reducing this confusion. EFSA 
has improved guidance for the industry of the requirements for 
successful claims (7) and continues to work with stakeholders 
to further develop these (4). Within the current limitations, 
postbiotics, especially non-viable microbial products, have 
several advantages including known molecular structure, use 
in purifi ed forms, increased stability and often known specifi c 
mechanisms of action. These diverse products pertain an 
array of highly desired benefi cial properties. To realise their 
potential there is a signifi cant need for defi nition consensus 
and the delivery of high-quality clinical trials to validate health 
claims.
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RELEASING THE FULL POTENTIAL OF PREBIOTICS, FOR THE MOST 
NATURAL WAY TO SUPPORT GUT HEALTH AND OVERALL WELL-BEING
Some governments’ interpretation of the prebiotic defi nition 
doesn’t necessarily connect with the broad concept in 
the consensus paper – so how do we connect the dots to 
develop new products with prebiotic effects?
As set out in the consensus paper published by ISAPP in 2017, 
a prebiotic is “…a substrate that is selectively utilized by host 
microorganisms conferring a health benefi t...” (1). With the 
recognition of prebiotics coming from sources beyond just 
carbohydrates, but to also potentially include polyphenols and 
polyunsaturated fatty acids, the entire category of prebiotics is 
currently in motion. In 2017, ISAPP responded to the developing 
scientifi c literature, where evidence of what a prebiotic meant at 
that time, and the functionality, needed clarifi cation.

It is not unusual for there to be a time-lag between the evidence 
available in the scientifi c literature and in regulatory authorities 
accepting a body of evidence for functionality in ingredients, 
especially when it comes to food safety and health claims. 
The interpretation of data and requirements of regulatory 
authorities also vary between geographical territories. For 
prebiotics, this is certainly the case. For example, to date in the 
EU the use of the term ‘prebiotic’ is not allowed as it is deemed 
to be a health claim and, as such, applications for authorisation 
of the use of the term have been unsuccessful. Whereas in 
the US, if scientifi c evidence is available to substantiate the 
prebiotic function of the fi ber within a product, and the fi ber 
used also meets the defi nition as a “source of fi ber”, then a 
food or beverage manufacturer is free to notify the consumer 
of the prebiotic content.

Despite the mixed global picture on regulatory approaches 
to prebiotics, this should not dampen innovation. There 
should always be encouragement to formulate with both 
recognised and more unusual prebiotic sources, whilst 
regulatory authorities adapt and compile the data relevant 
to their questions. Not forgetting that the presence of 
prebiotics will largely still contribute to the dietary fiber 
content of a food or beverage, thus opening up many key 
health claims that are harmonized across key regulatory 
territories and allowing for free and fair communication 
with the consumer.

Indeed, thinking of the entire dietary fiber category coupled 
with the recognized ‘fiber gap’ in our daily diets (where the 
general population are not typically meeting fiber intake 
recommendations) (2), inclusion of dietary fiber as part 
of product development should be welcomed due to the 
proven health benefits, with prebiotics ready to make a 
valuable contribution.

How are fi ber and prebiotics different?
Fiber has long been categorized as ‘insoluble’ or ‘soluble’ 
– insoluble fibers generally being indigestible and non-
fermented but helping to add bulk to the stool and maintain 
a timely transit through the gut. Soluble fibers also help with 
stool bulking and transit but via drawing water into the gut; 
most soluble fibers are also able to be fermented by the 
gut microbiota (the micro-organisms resident in the large 
intestine) (3).  
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The soluble fibers that are fermented in the gut include 
fructo- and galacto-oligosaccharides, inulin, β-glucan 
and pectins. This results in a beneficial influence on the 
gut microbiota, increasing or decreasing the presence 
of a range of bacterial strains. Yet for psyllium and 
methylcellulose, they are soluble fibers, but are not 
fermentable and do not change the balance of the gut 
microbiota (3).

At this point, the prebiotic definition is key – understanding 
whether the substrate (the soluble fiber) is selectively 
utilized by host microorganisms, thus conferring a health 
benefit to the host (1). The term ‘prebiotic’ could therefore 
be viewed as a further category within ‘soluble’ fiber, since 
these fibers have the additional functionality of being 
readily accessible to the gut microbiota for a process 
of degradation and metabolization, with the resulting 
generation of short-chain fatty acids and other important 
metabolites (3). Beyond the direct interactions with the 
microbiota, prebiotics also have a beneficial effect on 
immunity within the gastrointestinal tract, and systemically 
they are beneficial for cardiometabolic, mental and bone 
health (1).

Do probiotics need prebiotics to thrive?
Ideally, if a choice has been made to take a probiotic, to 
take them alongside a recognized prebiotic, such as inulin, 
would undoubtedly help support the ideal environment 
within the gut, to allow optimum functionality of the 
probiotic. However, there are a number of studies which 
show selective utilization of specific fibers by specific 
probiotics, leading to a synergistic effect - referred to as 
‘synergistic synbiotics’ in the ISAPP consensus paper by 
Swanson et al., published in 2020 (4).

Prebiotics have been considered to be mainly galactans and 
fructans (1), however certain other soluble fi bers from foods 
can also be fermented by the gut and thus infl uence the 
balance of micro-organisms within the gut microbiota and 
have been coined as ‘novel prebiotics’. Therefore, selecting 
a prebiotic to consume alongside a probiotic is not essential 
(since a range of soluble dietary fi bers also have the capacity 
to support the gut microbiota), but targeted prebiotic co-
supplementation could certainly be very helpful. 

The Institute of Medicine recommends eating about 
25g/day of fiber for women and 35g for men. However, 
the National Health and Nutrition Examination Survey 
(NHANES) 2009-2020 indicates that the mean daily 
intake for Americans is only 16.2g (https://www.
fiberfacts.org/food-fiber-summit-addressing-fiber-
gap/). How to increase fiber and prebiotic intake? Can 
the diet be sufficient?
Absolutely, the diet can be sufficient for fiber, a proportion 
of which could have prebiotic effects. With busy lives 
and numerous confusing and sometimes contradictory 
nutrition messages circulating around us, fiber can easily 
get missed.  Improving fiber intakes across the population 
could be driven by targeted public health strategies. 
However, a practical means to help enrich and diversify 
the fiber sources in our diets is to expand the use of fibers 
in the creation of functional foods and beverages. 

Meaning more foods and beverages in the market would 
specifically contain fiber(s), in order to confer a health 
benefit. 

In addition, numerous countries around the world are 
expanding their use of Front-of-Pack labelling, highlighting 
key nutritional aspects of foods or beverages, sometimes 
with advertising and product placement restrictions if 
elements such as sugar are too high, or fiber is too low. This 
has created a situation where sugar reduction is proving 
necessary across certain food and beverage categories 
(i.e., snacks, bakery, confectionary, sugar-sweetened 
beverages) with some fibers being utilized for their natural 
sweetness yet also contributing crucially to dietary fiber 
content, thus balancing the nutritional content of products 
to a more favourable status.

Sources of fiber also don’t have to be the traditional 
cereal-based varieties we typically think of, there are 
opportunities to include more daring dietary choices 
into our daily lives. For example, the baobab fruit has a 
soluble and fermentable dietary fiber content of over 50%, 
with a demonstrated prebiotic effect that matched inulin, 
both in terms of stimulating bacterial growth but also the 
production of short chain fatty acids (5). Sources such as 
algae, citrus fruit, and berries are intriguing due to their 
fiber content (both in richness and diversity) but also the 
growing evidence of their prebiotic-like effects.

It is clear that fi bers are multi-talented and the inclusion of fi ber 
warrants much more attention in terms of being the focus in 
food and beverage product development, in order to benefi t 
the population as a whole. As an industry, we should also be 
pushing the boundaries on what we think of as a source of 
‘fi ber’, with lots of potential yet to be realized. 
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DEFINITION OF PROBIOTICS AND TRENDS ON THE USE OF HEALTH CLAIMS
Following the growing popularity of probiotics internationally, the 
United Nations Food and Agriculture Organisation (FAO) and the 
World Health Organisation (WHO) evaluated the scientifi c evidence 
on the functional and safety aspects of probiotics in food.

As a result of their joint work, it is highlighted the FAO/WHO 
recommendation for adopting the defi nition of probiotics: 
‘Live microorganisms which when administered in adequate 
amounts confer a health benefi t on the host’.

Despite of the existing FAO/WHO defi nition on probiotics, only 
some countries have adopted at national level either broad 
defi nitions, referring to that they confer health benefi ts based 
on the FAO/WHO defi nition, or literally the FAO/WHO defi nition. 
Examples of this are found in countries in Asia, Middle East, 
Latin America or North America.

On the other hand, there are very few examples of countries that 
have adopted a defi nition of probiotics focused on digestive health, 
as it is the case for example of Italy, referring to the balance of 
intestinal fl ora, or Colombia, with a reference to microbial balance.

In this regard, Codex Alimentarius standards and guidelines, 
the international reference point for food regulations, have 
the potential to further harmonise probiotics regulations 
internationally. A proposal for Codex Guidelines on Probiotics 
for Use as an Ingredient in Foods and Food Supplements has 
been presented with the view of harmonising the defi nition of 
probiotics, the minimum requirements for its application, and 
specifi c labelling provisions for probiotics.

As the FAO/WHO defi nition of probiotics refers broadly to that 
they confer health benefi ts in general, it is interesting to look 
closer to the trends as regards the type of health claims that 
are permitted to be used in probiotics worldwide.

In this sense, we can fi nd on the market many foods and 
food supplements with probiotics using generic health claims 
and/or qualifi ed/specifi c claims for probiotics. Most of those 
claims present in the market are related to either digestive 
health – balance of intestinal fl ora, lactose absorption, 
immune system and allergy reaction. In this regard, it is 
key to look at the actual accepted or approved wording, the 
conditions of use of the authorised claim, whether different 
claims are authorised for foods and/or food supplements, and 
other potential conditions or restrictions.

In the European Union (EU), at present, there is one health claim 
approved linking live microorganisms, that is, live cultures in 
yogurt or fermented milk with improved lactose digestion. 
However, probiotic strains as such have not received a positive 
opinion from the European Food Safety Authority (EFSA) for 
the submitted health-relationship, and no health claim specifi c 
to probiotics as such has been authorised in the EU.

As a result, the European Commission has considered the term 
“probiotic” to be an unauthorized health claim that cannot be 
used in food labelling. Nevertheless, the name of the specifi c 
bacteria or the microorganism culture(s) may be included in the 
list of ingredients of the food or food supplement.

Although many EU Member States followed initially the 
interpretation of the European Commission, Italy and the Czech 
Republic have been permitting the use of the term probiotic. 
More recently, other EU Member States have formally published 
a position at national level permitting also the use of the term 
probiotics on products’ labels. That is: Spain, by applying the EU 
principle on mutual recognition; Denmark, allowing the use only 
by food supplements and requesting the European Commission 
to clarify its views; The Netherlands allowing such use whereas 
no statement is published by the European Commission. Others 
allowing it as well but without publishing a formal position in this 
regard would include Bulgaria, Malta or Poland.

In this sense, while there are no harmonised rules or criteria for 
probiotics in the EU, and the decision remains at national level, EU 
Member States may apply the EU principle on mutual recognition to 
permit any probiotic product lawfully marketed in another EU market 
using the term probiotic on the label.

Concerning the EFSA approach regarding its way to look at the 
scientifi c studies around probiotics, we could say that there are 
no immediate indications at present of any changes that could be 
expected to lead to a positive opinion. We understand that even 
other similar applications to the EU approved health claim linking 
live cultures in yogurt or fermented milk with improved lactose 
digestion have been rejected.

However, it is worth pointing out that EFSA published a report in 2020 
that explores the need to include microbiomes into EFSA’s scientifi c 
assessments. In addition, EFSA published in 2021 a report supporting 
One Health approach. The EU Farm-to-Fork strategy refers to the 
concept of One Health as an approach to tackle emerging problems 
and underlines the need for holistic transdisciplinary approaches to 
move towards safe and sustainable food systems. This more holistic 
perspective aims to improve human, animal and environmental 
health simultaneously. According to EFSA, One Health should be the 
default approach not only when considering biological hazards and 
zoonotic agents, but is fundamental also to risk assessments in other 
domains, such as environmental and microbiome assessment. The 
EFSA Strategy 2027 therefore includes as a priority the development 
of new risk assessment approaches across the entire food chain, 
considering human, animal, plant and environmental health, to be 
ready to address the One Health policy needs of the future.

In this regard, it is worth monitoring how EFSA continues 
addressing the need to include microbiome assessment as 
part of its scientifi c assessments on the safety and effi  cacy of 
ingredients such as probiotics. There seems to be a long way 
ahead still. However, we understand that EFSA recognises the 
need to learn more about this evolving area, considering the 
participation of EFSA representatives in events addressing it or 
the inclusion of the consideration of microbiome assessment in 
the agenda of meetings organised by EFSA..

DAVID PINEDA EREÑO
Managing Director, 

DPE International Consulting
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POSTBIOTICS: A WELCOMED NEW CATEGORY FOR GUT-CENTERED HEALTH INGREDIENTS

The term “postbiotic” is a welcome and needed addition to the 
categories of nutraceutical ingredients.  At Cargill, we have been 
manufacturing and selling fermented yeast ingredients for 
over 75 years and while the ingredients have been successful, 
it has been a challenge to defi ne the ingredient type in a way 
that is both accurate and compelling to consumers.

Our ingredients are fermented using a specifi c, trade-secret 
media and process. The result is an ingredient comprised of 
the entire spent media and yeast cells. This is an important 
factor because it differentiates our product from dried 
yeast as well as from purifi ed molecules produced through 
fermentation.

In the past we used the term “whole food fermentate” because 
the ingredients are made up of the entire dried fermentation 
solution, including both the yeast cells and the spent media, 
which contains many of the metabolites the yeast produced. 
And while this description is accurate, it is not always easy 
to understand. For most it connotes a healthful process, 
and there are an increasing number of products using the 
term “fermentate”, but it is not widely understood. And more 
importantly, it doesn’t hit the mark.

“Postbiotics” fi ts this bill nicely.  There are many reasons why 
we support and use this term - the main one being that the 
word refers to the ingredient’s health benefi ts and consumers 
understand that it is related somehow to prebiotics and 
probiotics.

While we are thankful to have the postbiotic term, and 
consensus defi nition that fi ts our ingredient so well, we are 
keenly aware that there is work to do. The term postbiotics 
continues to be unknown, or even confusing, among 
consumers and manufacturers of dietary supplements and 
functional foods.  One expected reason for this is that the term 
is so new.  Another cause of confusion is the similarity between 
“postbiotic” and both “prebiotic” and “probiotic”.  The similarity 
is no accident.  Postbiotics harness the same biological 
context as prebiotics and probiotics: namely the relationship 
between an animal or human host and the resident microbes 
that provide the host essential health benefi ts.

Clear defi nitions backed by scientifi c authority are the fi rst step 
in addressing confusion and creating a singular message. In 
this case, we turn to the International Scientifi c Association for 
Probiotics and Prebiotics (ISAPP). This organization created 
consensus defi nitions which resulted in what are essentially 
industry standards for probiotics and prebiotics. Now, they 
have done the same with postbiotics. Their defi nitions are 
concise and clear while encompassing attributes that the 
scientifi c community feel are essential aspects of each 
category.  Thus, we welcome the defi nitions they have recently 
published for not only postbiotics but also fermented foods.

In conversations with manufacturers of dietary supplements 
and functional foods located in North America the dialogue 
inevitably turns to labeling, which in turn leads us to the ISAPP 
defi nition for postbiotics as a benchmark. The consensus 
defi nition has enabled us to systematically showcase how our 

ingredients fi t. By leveraging this defi nition, brands are more 
comfortable positioning products as either a “postbiotic” or 
“containing postbiotics”.

“Providing a health benefi t” is an essential component of 
the defi nitions of the “-biotic” terms.  Without this necessity, 
any live microbe could be called a “probiotic” and any dead 
microbes could be caused a “postbiotic”.  This would not only 
lead to added consumer confusion but also it would do them 
a disservice. The health benefi t is expected and needs to be 
provided. Without the health benefi t requirement products 
would easily be mislabeled ultimately tarnishing the reputation 
of the industry.

In the paper that explains the “postbiotic” defi nition, ISAPP 
clearly and persuasively stipulates that postbiotics should 
contain whole cells or cell fragments. In the scientifi c 
community, there is some debate whether the defi nition 
should be more permissive to include any factors produced 
by microbes.  While this discussion is welcome, as well as 
expected considering how new the term is, we believe there 
are two main reasons it is appropriate to require whole cells 
or cell fragments.

First, the inclusion in the postbiotic defi nition of anything 
that can be made through fermentation (which could include 
ethanol, for example) makes the category too broad to be 
truly useful.

Second, a direct line should be maintained between “probiotic” 
and “postbiotic”.  The term “postbiotic” mainly arose from the 
fi ndings that inanimate versions of probiotics often provided 
biological activity.  Also, one of the main benefi ts of the use 
of “postbiotic” is that it is a steppingstone for consumers to 
link the function of postbiotics to the modes of action already 
known for probiotics.  A more permissive defi nition will make 
the similarity between words “postbiotic” and “probiotic” less 
meaningful.

One last observation has arisen from our efforts in educating 
healthcare professionals and consumers on the term 
“postbiotic”.  We have found that it is often assumed that 
one simply needs to “take postbiotics” to “stay healthy”. 
Unfortunately, most people are not aware that there are 
individual types of postbiotics, made from different strains 
of microbes under different fermentation processes, and that 
each one has been shown to provide a distinct health benefi t.

This highlights that the category “postbiotic” is only the 
fi rst step in positioning such an ingredient. The ingredient’s 
individual attributes, especially the science behind its effi  cacy, 
must strongly follow suit, as is the case with any effective 
nutraceutical ingredient whether it is a “-biotic” or not.

JUSTIN GREEN
Director of Scientifi c Affairs, EpiCor 

Postbiotic, a Cargill Company
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PROBIOTIC USAGE ON THE UP – BUT DO NOT OVERESTIMATE 
UNDERSTANDING OF PRODUCTS
Consumers continue to demonstrate high levels of 
health consciousness, as they place greater emphasis on 
maintaining a good quality of life until as late as possible. 
When addressing health areas, the priority is boosting 
immunity and digestive health, especially as consumers 
recognize that these areas infl uence each other. This is 
something that is driving demand for probiotic claims, 
both in the dairy and non-dairy sectors. However, whilst 
consumers understand that probiotics boost their health, 
they are less educated about different types or strains and 
issues such as CFU counts. In addition, they are less likely 
to be aware of prebiotics and postbiotics, and how they 
complement probiotics. This shows that more needs to 
be done to educate consumers about the specifi cs of the 
industry to ensure that they are utilizing products.

The last two years have resulted in consumers re-evaluating 
their health and wellness, as consumers question their 
vulnerability to disease and illness, and the extent to which 
this is infl uenced by their diets and lifestyles. This is a trend 
that has continued, even after the pandemic has peaked, with 
attitudes evolving from fear of the virus to focus on healthy 
aging. Indeed, FMCG Gurus research in April 2022 found 
that 66% of consumers remain committed to improving their 
overall health, whilst 60% say that they have become more 
conscious about the importance of trying to prevent health 
problems from occurring by leading a healthy lifestyle because 
of the pandemic. As such, consumers are focused more on 
prevention over cure, something that is having a direct impact 
on their choice of food and drink.

In 2022, consumers were asked what areas of health they 
would like to improve. The top two answers were their 
immunity (66%) and their digestive health (56%), two 
areas that consumers recognize are interlinked – and 
a trend that will only intensify as more people become 
more aware of the gut microbiome. As consumers look 
to address a variety of health areas, they are actively 
researching different ingredients, and how they can 
boost their health. In addition, they are also looking to 
incorporate these ingredients into their daily diets, either 
through everyday food and drink or functional/fortified 
offerings that blur the boundaries between food and 
medicine. This desire to improve immune and digestive 
health is something that is resulting in more consumers 
seeking out probiotics.

In 2022, 64% of global consumers said that they had 
purchased probiotics/cultures over the last twelve months, 
which was a five percent increase compared to when the 
same question was asked two years earlier. When seeking 
out products, the most popular options that consumers 
prefer to turn to are spoonable and drinkable yogurts. 
However, demand for such products is growing across 
different categories, such as cereal and plant-based 
alternatives, highlighting how consumers are looking to 
maximize their intake of functional ingredients. When 
asked why they are turning to probiotics, the two most 
common answers cited were to boost digestive health 

(73%) and immunity (71%), further highlighting how these 
are currently the most important wellness issues that 
people have. It is worth noting that half of the consumers 
said that they were not experiencing symptoms when they 
started using probiotics.

This is a positive for the industry as it shows that not only is 
awareness and acceptance of benefi cial bacteria, but that 
people are not turning to probiotics as a short-term reaction 
manner to combat specifi c symptoms, but as a long-term 
approach to wellness. However, whilst consumers are 
becoming more familiar with probiotics, it is important not to 
overestimate the extent that people are educated about the 
specifi cs of probiotics. For instance, consumers will focus on 
the benefi ts as opposed to the science behind products.  The 
consequence of this is that consumers may not be seeking 
out the products best suited for their needs, or not utilizing 
products in the correct manner.

For instance, only 25% of global consumers say that they 
know the difference between probiotics and prebiotics, 
whilst only 11% say that they have heard of postbiotics. 
This immediately highlights how brands need to educate 
consumers about the different types of products available on 
the market, and how they complement each other. In addition, 
only 23% say that they understand the claim bifi dogenic, and 
only 17% say that they check the specifi c bacteria claim 
when purchasing products. Finally, a high proportion of 
consumers are unable to say what kind of CFU count they 
prefer, or if they prefer multi-strain or single-strain products. 
As a result of this, consumers may not fully understand the 
benefi ts of probiotics, and which are suited to their best 
needs. In turn, this is something that increases the risk of 
people thinking that probiotics are having a positive impact 
on their health – which will be a challenge when consumers 
can associate better-for-you products with a premium price, 
whilst also being skeptical of claims made by health and 
wellness brands.

The reality is that over the next couple of years, the popularity 
of probiotics will continue to grow, especially as more people 
become aware of the gut microbiome and the prevalence of 
digestive health problems continue to grow across the globe. It 
is also worth noting that many people remain fearful of future 
waves of coronavirus, which will further drive demand for 
functional food and drink offerings. Whilst benefi t claims are of 
high importance to consumers, the probiotic industry must do 
more to educate consumers about the science behind products 
and the specifi cs of products, as well as how prebiotics and 
postbiotics complement probiotics so that consumers are 
obtain maximum effi  cacy from the products that they turn to.

MIKE HUGHES
Head of Research & Insight, FMCG Gurus
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A DISCUSSION OF PREBIOTIC PERSPECTIVES

The process of developing a defi nition has its own merits 
as does the discussion that ensues. Ideally, the process 
and outcome together provide a rallying point for both 
academia and industry to support regulatory activities and 
determinations, and also to provide detail and explanation to 
infl uencers and ultimately to consumers to better understand 
complex science. It is with this objective in mind that the Global 
Prebiotic Association (GPA) undertook a detailed examination 
of the evolution of the prebiotic defi nition, examined 
infl uencer and consumer awareness and understanding, 
and determined the necessity to revisit prior and current 
thinking.  GPA facilitated a robust  discussion among prebiotic 
industry participants and academic leaders, confi rming that 
emerging science and a better understanding of the complex 
mechanisms involved in microbiome science demanded 
continued dialogue. This ultimately led to a 2021 consensus 
process from GPA that slightly augmented the defi nition of 
a prebiotic and also examined what a possible defi nition of 
prebiotic action or activity might be (publication pending). 

During the course of this work, consumers in the US, UK and 
Australia were asked to choose the best defi nition of a variety 
of terms, including probiotics, prebiotics, synbiotics and 
postbiotics. As one would expect, they were most correct with 
probiotics (~66%), followed by prebiotics (45%) synbiotics 
(33%) and then postbiotics even less. This helped support 
GPA’s efforts to make the defi nition more consumer friendly in 
addition to being founded in science. 

Finally, at least with prebiotics, we are absent a regulatory 
defi nition and hence have the opportunity to develop one 
that withstands much emerging science and especially gives 
consideration to the concept of prebiotic activity. It should be 
noted that all GPA discussions have maintained the concept 
of “conferring a health benefi t” with one exception – GPA 
believes that in those jurisdictions where a performance 
benefi t is not specifi cally considered a health benefi t, in order 
to be as inclusionary and global as possible, the last part of 
the prebiotic defi nition should also include this provision 
leaving us with ‘a prebiotic is product or ingredient that is 
utilized in the microbiota producing a health or performance 
benefi t. Prebiotic effect on the other hand, is defi ned by GPA 
as “a health or performance benefi t that arises from alteration 
of the composition and/or activity of the microbiota, as a 
direct or indirect result of the utilization of a specifi c and well-
defi ned product or ingredient by microorganisms”.

The consensus process is certainly helpful to both regulators 
and industry, but only if it connects with and to them. In an area 
where the science is moving forward at such a rate, stopping the 
dialogue arbitrarily simply because a consensus was reached 
does no service. In fact, the issue of selectivity and what ingredient 
types were excluded such as resistant starches and pectins were 
discussed at length, even as the consensus was reached.

With prebiotics specifi cally, it is also a disservice to the 
category to re-litigate fi ber. Not all prebiotics are fi ber and 
certainly not all fi bers are prebiotic. A market challenge we are 
currently fi ghting in this category is the very popularity of the 
term prebiotic. Here again, the defi nition of prebiotic activity 

and the measurement of such activity is being considered 
as a response to the indiscriminate use of the term prebiotic 
even when only a very small percentage of an effi  cacious, 
unsubstantiated dose is present in the product. In some 
cases, the presumption that fi ber equals prebiotic activity is at 
the core of the problem – not even all fi bers are created equal.

When formulating, the versatility for prebiotics is certainly an 
advantage, and the lack of need to ensure viability through 
shelf life has led to unique opportunities in beverages 
specifi cally. As carbohydrate and sugar chemistry continues 
to evolve, and as spent or used biomaterial is increasingly 
studied for its overall prebiotic capacity as a matrix, expect 
to see lower dose, innovative oligosaccharide - polyphenol 
complexes emerge into the research universe.

When considering the future of prebiotics, it is also necessary 
to focus on intelligent design allowing for more specifi city 
and lower doses (precision prebiotics). This in turn means 
broader format applicability – and we are seeing increasing 
supplement formats, and the beginning exploration of 
prebiotics in medical food applications. It is quite conceivable 
that next generation prebiotics enable a new consideration 
of the term ‘selectivity’ in the defi nition, even as companies 
explore synergies between prebiotics and probiotics in next 
generation synbiotic formulas.

Both fi ber and prebiotics need to be augmented in foods, 
beverages and supplements. Even the most robust diets are 
defi cient in both. One or the benefi ts of newer, lower dose 
prebiotics is exactly that, the lower dose hence less risk of 
bloating and gastric distress. The other factor that makes 
the prebiotic category so appealing its very experientiality, 
although it does take a certain diligence and discipline as with 
many functional ingredients or supplements to truly ‘feel’ the 
benefi t, but often consumers do.

Consumers and the microbiota – the Ingredient consumer 
annual survey of supplements consumers around the world, 
as well as other online research ITC has commissioned 
suggests that consumers are increasingly aware of the 
importance of a healthy microbiota, even if they don’t know 
exactly what it is and how it works. It is up to industry, directly 
through responsible messaging, and more indirectly through 
infl uencers in the broader diet and nutrition industry to elevate 
this baseline and accelerate this learning and comprehension.

One fi nal thought on synbiotics – theoretically, the only way to 
prove synergy is a 4-arm trial. The costs may be prohibitive and 
there may be ample evidence to show solid additive effects 
and an argument for some synergy. This will be an interesting 
space to watch – again, watch for the continued employment 
of precision prebiotics.

LEN MONHEIT
Executive Director, 

Global Prebiotic Association
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EXAMINING THE BIOTICS MARKET
RESPONDENT: Julie Lemahieu

Where is the science on postbiotics compared to what has 
been done for pro and pre?
The science is more focused on postbiotics and 
synbiotics; as a good example of postbiotics, we can talk 
about specific strains used to produce inactive dry yeasts. 
They produce in situ some beneficial components such as 
glutathione or β-glucans that play a crucial role at different 
levels of the body and support the production of short-
chain fatty acids (as propionates or butyrates in the gut 
that play a role in the immune system). Even if some yeast 
benefits have been well known for centuries, the untapped 
richness of nutritional yeast is not yet discovered – we 
even reveal a part of its incredible potential year after year. 
We are at the beginning of the story.

Is this 20-year-old definition worth revisiting?
The definition as it is is relatively straightforward for 
every player. However, in some countries, the definition of 
health benefits is not totally aligned with local regulations. 
Doctors, practitioners, or pharmacists quite often 
recommend probiotics either for prevention or treatment 
(as is for the example of Saccharomyces Boulardii during 
a gut infection), but in some countries, we see a gap 
between the “health benefit” of the probiotic and the way 
that dietary supplement producers can communicate on 
their packaging.

Does the definition actually create roadblocks?
The defi nition alone does not present roadblocks; it is more 
the translation in the local regulation country by country that 
can represent an entry barrier for market access.

Are health claims still the holy grail?
Fortunately, consumer awareness is quite high that 
probiotics can benefi t their health (especially for digestion 
and gut health or immunity). In many cases, it compensates 
for the fact that some probiotics cannot have a claim in some 
countries. As probiotics represent untapped opportunities 
to target other health benefi ts, it will be necessary for the 
consumer to identify these new health benefi ts directly on 
the packaging. Generally speaking, consumers want to 
understand how probiotic dietary supplements can support 
their health. 

According to the FTC, less than 14% of the information 
conveyed by influencers around health & nutrition is 
accurate. An FMCG gurus study recently highlighted 
that one consumer out of 2 in the world has never heard 
of the microbiota. What do consumers understand 
about the -biotics world? Where are they seeking 
information, what knowledge do they want, and how is 
best to reach them?
There is huge consumer demand for probiotics or prebiotics as 
benefi cial ingredients for their health, even if some do not know 
exactly which mechanism of action they play or do not precisely 
understand the microbiota. People increasingly understand that 
the gut is considered “a second brain,” where many actions on 
immunity, gut health, and holistic health occur.

The main challenge of the following years is to inform 
which role a postbiotic can play or what is a real symbiotic. 
Indeed, talking about synbiotics, the objective is to 
demonstrate that probiotics and prebiotics benefit each 
other, improving the beneficial effect together compared to 
the benefit when used alone. This complex concept can be 
approached more by highlighting the proven health benefits 
of the combination.

RESPONDENT: Clarisse Geraci

How are fi ber and prebiotics different?
All prebiotics are fi bers, but not all fi bers are prebiotics. 

According to the ISAPP (International Scientific 
Association for Probiotics and Prebiotics), a prebiotic is 
“food for beneficial members of your resident microbial 
community – we can’t digest prebiotics, but certain 
beneficial microbes can. Your resident microbes can 
produce a variety of beneficial compounds (ex: short chain 
fatty acids) from the utilization of prebiotics. These can 
promote a healthy gut – and beyond.”

Meanwhile, “fi bers are non-digestible plant-derived 
carbohydrates comprising at least 3 units of individual 
sugars. Most fi bers are components of plants,” according to 
the ISAPP. 

References and notes
https://isappscience.org/for-scientists/resources/prebiotics/

Do probiotics need prebiotics to thrive?
Prebiotics constitute fuel for probiotics (i.e., “good” 
bacteria). Once in the colon, some members of the 
microbiota (bacteria or yeasts) use prebiotics as a carbon 
source to grow, produce metabolites, and offer health 
benefits. Like any other living organism, probiotics need a 
source of energy to thrive!

The Institute of Medicine recommends eating about 
25g/day of fi ber for women and 35g for men. However, 
the National Health and Nutrition Examination Survey 
(NHANES) 2009-2020 indicates that the mean daily intake 
for Americans is only 16.2g (https://www.fi berfacts.org/
food-fi ber-summit-addressing-fi ber-gap/). How to increase 
fi ber and prebiotic intake? Can the diet be suffi  cient?
Nutrition intervention is a means to play on the 
microbiome diversity. This may be accomplished via a 
dietary change (rich in plant carbohydrates and fibers) and 
supplementation. In that sense, two major components 
may play a role in the gut’s microbial diversity: probiotics 
and prebiotics.

JULIE LEMAHIEU1, CLARISSE GERACI2

1. Global Market Manager, Gnosis by Lesaffre
2. Product Manager for the Wellness & Immune 

Health market, Gnosis by Lesaffre
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PROBIOTICS: SCIENTIFIC, REGULATORY REQUIREMENTS AND VIGILANCE 
POINTS DURING PRODUCT DEVELOPMENT

Probiotics, from a scientific point of view, refer to “live 
microorganisms which when administered in adequate 
amounts confer a health benefit on the host » (FAO/WHO). 
To be able to be compliant with the definition of probiotic 
(Hill et al., 2014), the viability of the strain and the health 
benefit of the strain must be demonstrated in the host.

From a regulatory point of view, the terms “probiotics” is 
considered by EFSA to be a general non-specific claim 
implying a health benefit by the regulation (EC) 1924/2006. 
It is mandatory to add the authorized / pending claim to 
justify the general benefit of the ingredient for labeling 
and commercial communications, which is the case for 
probiotics. No authorized health claim or pending claim 
for microorganisms (except for yoghurt or fermented milk) 
is accepted. As a consequence, the term is not justifiable 
in EU. Some member states have authorized the terms as 
a category such as Denmark, Greece, Italy, Poland, Malta, 
Netherlands, and Spain. Only 2 countries authorized claims, 
nutritional claim for Czech Republic and Italy as a health 
claim. A minimal daily dose in Italy has been established 
for use in food supplements in the official guide of 2018. 
However, the regulatory status and communication are not 
harmonized in EU. The trend is that more EU countries will 
accept the terms probiotic. The term is generally permitted 
in the US and if the Codex for probiotics is implemented, 
we may observe more updated and harmonized regulation.

In any case, the safety, the characterization of the strain, 
and the health benefit for the host associated to specific 
conditions of use have to demonstrated and justified.

The ISAPP published a consensus on the scientifi c 
requirements for claims on probiotics. To be able to claim 
“contains probiotics” the safety and viability of the strain needs 
to be assessed as pre-requirements. The heath benefi t does 
not have to be generated for the specifi c strain included in 
the probiotics. Moreover, for a specifi c health claim requires 
the safety data, the proof of viability and Convincing evidence 
needed for specifi c strain(s) or strain combination in the 
specifi ed health indication, including positive meta-analyses, 
large observational studies or well Randomized clinical trials.

The methodological design of clinical trials with probiotics 
imply some specificities. The population needs to be 
representative of the future consumers of the product.  A 
health outcome and a microbiota outcome are necessary.
The diet is carefully monitored as it may be source of 
probiotics and considered as confounding factors. The 
food supplements and medication are monitored at the 
recruitment and during the whole study. Recent biotics or 
antibiotic use in the last 4 weeks needs to be monitored as 
inclusion/exclusion criteria and during the whole study.  A 
clinical benefi t to the host needs to be demonstrated through 
a main outcome that represent a direct health benefi t which 
is specifi c such as reduction on infection rate, the severity, 
frequency or duration of symptoms in respiratory tract 
infection or digestive symptoms for example. Outcome 
variables which do not refer to a benefi t for specifi c functions 

of the body cannot be used for the scientifi c substantiation 
of a health claim on probiotics, including changes in the 
composition of the gut microbiota, immune markers and 
markers of infl ammation, microbial metabolites, the structure 
of the epithelium. These parameters are not specifi c and 
refer to a mechanism of action more than a clinical benefi t.

Any disease such as obesity, infl ammatory bowel disease, 
diabetes, neurodegenerative disease which present a
dysbiosis may benefi t from the administration of probiotics. 
Probiotics display several benefi ts for digestive health. They 
can reduce several types of diarrheas. Several meta-analysis 
confi rmed that their consumption may be associated to the 
decrease in various digestive symptoms in healthy and some 
chronic infl ammatory bowel diseases (Floch et al., 2017; 
Chen et al., 2021; Ford et al., 2018; Sun et al., 2019; Zhang 
et al., 2021). Several meta-analysis pointed out signifi cant 
clinical benefi ts in cardiometabolic health (Da Siva Pontes 
et al., 2021; Suzumura et al., 2019; Borgeraas et al., 2018; 
Koutnikova et al., 2019; Dixon et al., 2019), such as the 
potential Improvement of lipid profi le and glycemic control 
in overweight or obese adults, and improvement of body 
with at least a probiotic dose of 1010 cfu for at least 8 weeks.  
Probiotics may be several clinical benefi ts in cognitive health 
in preliminary fi ndings. They may normalize the mood and 
psychological symptoms, may improve cognitive functions 
in elderly with subjective memory complaints, in Alzheimer 
disease and patients with mild cognitive impairment 
(Suganya et al., 2020; Pourjafar et al., 2019). More clinical 
trials on the biotics effect are necessary to confi rm clinical 
benefi ts and effective dosage for this fi eld.
The characterization of the strain with a complete 
name (genus, species, sub-species) and phenotypic 
characterization is necessary. The safety assessment is a 
crucial point including the identifi cation of genes responsible 
for antibioresistance, and production of toxins. The 
metabolic activity and side effects noted in humans during 
clinical trials has to be carefully studied with the help of WGO 
Global Guideline Probiotics and prebiotics; QPS list and EFSA 
guidance on the characterization of microorganisms used 
as feed additives or as production organisms, 2018. The 
regulatory status and Novel Food risk have to be addressed 
at preliminary stage of product development.

4 elements have to carefully controlled during R&D step: 
• The viability of the strain has to be demonstrated 

during the whole shelf-life, over time, under normal 
storage conditions. The quantity of the labeling in CFU 
represents the minimal quantity that is guaranteed at 
the end of the shelf-life. An overdosage is generally 
applied by the manufacturer. 

• The compatibility of the strain with other ingredients in 
the formula needs to be assessed.

• The stability, including packaging that protects against 
air and humidity, preferably blister packs or capsules.

• The protection of the strain during the gastric 
digestion step may be achieved for example by 
microencapsulation or the use of enteric capsule for a 
higher survival rate after the gastric digestion step.
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What makes a “good probiotic”? A good Characterization, 
an established safety, proven stability, Gastro-resistance 
tested,  able to withstand storage conditions and gastric 
acidity to remain alive in the digestive tract to be efficient, 
Adhesion to the intestinal mucosa, - If its ability to bind to 
the cells of the intestine is satisfactory, the time that the 
probiotic strains remain in the intestine will be increased - 
and Proven health benefit, which is strain and dose effect 
dependent.

Probiotics constitute a market opportunity in several 
product categories: food supplements, drug, Food for 

VERONIQUE TRAYNARD
Scientifi c and regulatory consultant, RNI Conseil

specific medical purposes for a wide range of target 
population segments: IBD/IBS patients, obese, overweight 
people, sport nutrition athletes, aging population, and 
general population. 
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THE WORLD OF BIOTICS: CHALLENGES AND PERSPECTIVES
What do you think about these defi nitions? Are they suffi  cient 
to frame the space and industrial/market implications?
The prebiotic definition is useful but given that prebiotics 
tend to be forms of dietary fiber, one might argue a 
prebiotic definition is not necessary, at least from a 
regulatory perspective. FDA revised their stance on dietary 
fiber, requiring research for each isolated dietary fiber to 
demonstrate a health benefit.  Most forms of dietary fiber 
are fermented, but whether the health benefit can be linked 
to fermentation by ‘select’ microbes (meeting the prebiotic 
definition) is unclear.  For these reasons, I can’t see the 
term ‘prebiotic’ rising to the same level of regulatory 
importance as ‘dietary fiber’ in the United States.

Ø  Focus on prebiotics:
Some governments’ interpretation of the prebiotic 
definition doesn’t necessarily connect with the broad 
concept in the consensus paper – so how do we connect 
the dots to develop new products with prebiotic effects?
Different regulatory stances on the same concept in different 
geographic regions creates the biggest challenge for 
companies selling prebiotic ingredients or fi nished goods 
on a global scale. This seems to stifl e innovation, as old 
ingredients that are well established from a global regulatory 
perspective are formulated into new products intended for 
multinational distribution. Companies that create region-
specifi c products have the best opportunity to develop 
products with novel prebiotic ingredients and their benefi ts.

How are fiber and prebiotics different?
I’m not sure they are.  Resistant starch is an interesting 
example of an insoluble fiber that is fully fermented by 
microbes in the gut. I believe that research will reveal 
many fiber health benefits are linked to the microbiome.

The Institute of Medicine recommends eating about 
25g/day of fiber for women and 35g for men. However, 
the National Health and Nutrition Examination Survey 
(NHANES) 2009-2020 indicates that the mean daily intake 
for Americans is only 16.2g (https://www.fiberfacts.org/
food-fiber-summit-addressing-fiber-gap/).
How to increase fiber and prebiotic intake? Can the diet 
be sufficient?
Just like a diverse diet is needed to obtain all the daily required 
micronutrients, obtaining different types of prebiotics under 

the dietary fiber umbrella is also important. Years ago, 
the Australian public nearly reached the recommended 
dietary fiber intake. However, conditions associated with 
fiber-deficient diets, like colorectal cancer and metabolic 
disease, persisted. CSIRO researchers determined that a 
certain type of dietary fiber called resistant starch was still 
missing from Australian diets due to modern methods of 
food production. So, while diets can provide sufficient fiber, 
there seems to be a benefit to prebiotic supplementation.

Ø  Focus on postbiotics:
What kind of framework would you propose to develop 
the postbiotics category properly?
The ISAPP definition of postbiotic category needs 
improvement. Postbiotics represent mechanisms of 
action. Probiotics ‘do things’ in the digestive tract that 
promote health benefits, whether it is the production 
of the short chain fatty acid (SCFA) butyrate or cellular 
interactions with parts of the host immune system, 
as examples. Similarly, prebiotics must be utilized 
by microbiota to promote health benefits.  Efforts to 
categorize postbiotics for regulatory purposes seem far 
fetched given the diversity of substances that could be 
considered postbiotics. The prebiotic category contains 
inulin, galactooligosaccharides, fructooligosaccharides, 
and other related polysaccharides. While these all may 
have slightly different benefits to the host, they all fall 
under a fiber-like category based on their chemical 
structure.  Contrast this with a postbiotic category, which 
contains microbial cell wall constituents, butyrate, and 
other metabolites of various chemical structure – how 
does a regulatory body consider this diverse category?  
Setting safety profiles for metabolites and SCFAs will need 
independent evaluation and will differ methodologically 
from safety studies of cell wall components. The 
diversity of these molecules with similar modes of action 
means that postbiotics could be viewed and regulated 
like laxatives, for example, which are drugs. A departure 
from food-like regulation would be a major hurdle for the 
postbiotic category.

For consumers, it is easier to say that a product has a 
‘postbiotic effect’, noting that the active substances 
are the result of activities normally performed by gut 
microbes.

https://www.fiberfacts.org/


DEAD-, BROKEN-, VIABLE OR DERIVED: HOW TO DEFINE X-BIOTICS?

In 2014 yet, the so-called “Microbiota revolution” began to be 
mentioned in scientifi c literature, referred to a new approach 
to health, disease and aging, based on the growing awareness 
that the composition of the microbiome and its activities are 
involved in most of, if not all, the biological processes. 

Today, not only the scientifi c community, but also patients 
and consumers are willing to adapt their diet habits to achieve 
the best well-being and health, besides other animal- or 
environment-related motives (1).

Such a science evolution did not come overnight, while it 
had been gaining ground for years, thanks to the fast steps 
taken by genomics following the discovery of DNA. The gut 
microbiome becomes the game-changer in how consumers 
proactively manage their health and plays a key-role in the 
cross-talk with immune system and other interconnected 
microbiotas within the human body (2).    

This up-to-date conception has been gradually infi ltrating 
within Life Sciences committed to human & animal health 

and so far, it is one of the most transversal mega-trends for 
food and nutrition markets. The microbiome revolution runs 
beyond digestive health and touches basis on mood-cognition 
& sleep hygiene, correlates with immune health, concurs in 
aging prevention, substantiates personalised nutrition and 
fuels sustainability and technological innovation… 

Recently, the holistic approach to health, additionally powered 
by pandemic, through the use of microbiome-related players 
has gained high interest also thanks to the consciousness that 
an altered gut microbiota can lead to the development of several 
chronic diseases (e.g., type 1 diabetes, cancer, obesity…) (3).

The well-established categories, such as pro-, pre- and syn-
biotics, have opened the gates to the new debated class of 
post-biotics: a less known category of functional ingredients 
emerging since 5 years and now riding the wave by promising 
wide-ranging implications for health.

From the market perspectives, this term has been recently 
used to designate both inactivated probiotic bacteria, their 
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Ø  Focus on synbiotics
To test for the synergistic effect of a probiotic and a 
prebiotic, a randomized blinded clinical trial would require 
running three or four arms (placebo, combination, and 
single ingredients) demonstrating that the benefit is 
coming from the combination itself. Are there better ways 
to proceed? and how can mechanistic pathways of the 
synergy be identified?
The ISAPP definition allows for prebiotic and probiotic 
combinations that are complementary but not necessarily 
synergistic to still be called synbiotics.  And given that 
the synbiotic term is unlikely to be enforced by regulatory 
agencies, it exists only for marketing purposes.  A review of 
synbiotic clinical trials evaluating probiotic alone, prebiotic 
alone, and a synbiotic combination in parallel with a placebo 
to evaluate bowel habits, for example, shows 1) very few 
studies go to this length and 2) most synbiotics are not 
more effective that pro- or pre- alone.

It’s also important to note that even when synbiotic studies 
do demonstrate true synergy – an outcome that is more 
robust than probiotic and prebiotic treatments alone – it’s 
unclear how this effect can be communicated in a regulated 
environment. Take for example the United States, where 
dietary supplements are sold with structure/function claims 
like ‘supports digestive function’. If they feature a synbiotic 
ingredient, does the claim get elevated to ‘better supports 
digestive function’?. Synbiotic products will do better if 
the phrase is embraced by consumers and marketing 
departments, not regulators.

What are the market trends for pre/pro/syn/postbiotics?
I foresee these products growing in areas outside of 
digestive health, like the gut-brain axis and the gut-skin 
axis. Consumers understand that changes in the gut 
are connected to other aspects of health, and they will 

seek products making those types of claims. Ingredient 
manufacturers must ensure their scientific studies 
include these sorts of endpoints, but I would expect that 
many studies already have data that can support some 
of these claims.

Where is the limit between science and marketing in the 
world of biotics?
I believe these areas need to work hand in hand. While it’s 
obvious that marketing needs to adhere to what can be 
scientifically substantiated in this regulated environment, 
science also needs to be directed by marketing insights to 
achieve study outcomes that are commercially valuable. 
In this relationship, marketing should set the objectives, 
science should aim to substantiate them, and both 
departments need to be involved in communicating to 
customers and/or consumers.

What associations or references do you look up to? And 
which players or companies are doing things right?
ISAPP has a strong academic backbone that emphasizes 
an arms-length relationship from industry, but I believe 
this has compromised their ability to be an effective voice 
in the market. IPA’s science-focused approach to probiotic 
industry governance sets the gold standard for industry 
associations in the dietary supplement world. I think that 
both industry associations and product manufacturers 
build consumer trust when adhering to scientifically 
substantiated information.

JASON BUSH
CSO, Solnul



metabolites and cells components, as well as the complex 
mixtures of all, due to the lack of a general and universally 
recognized defi nition. 

A good recognition goes to ISAPP for their intent to clarify 
and reorganize the nomenclature regarding the use of 
inactivated bacteria and their products as health- promoting 
factors (4): we totally agree that shared defi nitions will allow 
researchers, clinicians, industry stakeholders, regulators 
and fi nal consumers having common ground for future 
development in this fi eld. However, at SynBalance, we 
believe that Morelli’ and Guglielmetti’s position deserves 
more attention (5), indeed we support the use of distinctive 
terms according to the origin of diverse substrates, while 
considering a slight different shade: 
- PARA-PROBIOTICS, namely “alongside of/beyond/

aside from” probiotics, should refer to inactivated or/ 
and dead (also called ghost) bacteria with integral cells 
walls. Indeed, “heat-killed” or “tyndallized” terms just 
inform about the inactivation method, while “non-viable” 
probiotics refers to viability feature. Because of their 
intact structure, para-probiotics preserve their capacity 
to induce host pattern recognition receptors (such as 
TLRs) expression and activate innate and adaptive 
immunity, through inflammatory signalling pathways; 
the persisting adhesion proteins on cell membrane 
surfaces also allow them to adhere to different 
epithelia, mechanically preventing from the adhesion of 
pathogens, as the alive probiotics are used to do. Their 
health benefits originate from a multitude of molecular 
factors that might interact synergistically or additively 
(6). Inactivation of probiotics can be achieved by 
different methods, including heat, chemicals, gamma 
or ultraviolet rays, and sonication, with heat treatment 
being the method of choice: however, different methods 
of inactivation may affect structural components of 
the cell differently, thus influencing their biological 
activities (1).

- POST-BIOTICS, may be defi ned as derivatives from 
microbial origin or crude cell extracts with complex 
chemical composition, and should denote specifi c pattern 
of molecules, whose profi le complexity depends on their 
purifi cation degree. In this case, a standardized and 
repeatable composition would require to be extensively 
characterized from a chemical point of view too, which 
is not an easy goal in nutraceutical and food market 
segments, as requires a pharmaceutical approach. 
Post-biotics should then include the complex mixture of 
metabolites secreted by probiotics in the supernatants 
such as enzymes, peptides, aminoacids and proteins, 
SCFA and organic acids, vitamins, bio-surfactants and 
polysaccharides, with or without cell component. The 
purest their composition, the clearer their interaction 
with the host through specifi c biochemical, metabolic or 
immunologic pathways.

Although post-biotics and para-probiotics do not include live 
microorganisms, these are emerging concepts in functional 
food and pharmaceuticals as they show benefi cial health 
effects through similar mechanisms that are characteristic 
of alive probiotics, while minimizing the potential risks 
associated with their intake (7):

1. No risk of bacterial translocation among vulnerable 
and immune-compromised subjects;

2. No chances of acquisition and transfer of antibiotic 
resistance genes;

3. Easier to standardize, transport, and store;
4. Release of active molecules from the disrupted 

inactivated cells, passing through the mucus layers 
and stimulating epithelial cells more directly;

5. Specific mechanism of action by ligand-receptor 
interaction or biomolecular pathways.

These properties especially confer a great potential to 
para-probiotics, highlighting their improved safety profile 
towards fragile populations, as well as stability performance 
in challenging conditions and competitiveness versus 
traditional viable probiotics (8).

Despite commercial advantages and the scientific 
evidence available, mechanisms of action and signalling 
pathways involving para-probiotics or post-biotics have 
not been fully elucidated yet. (9).

At SynBalance, we strongly trust the “scientific method”, 
and mechanisms of action are the most reliable tools, 
together with clinical evidences, to demonstrate efficacy 
in the reduction of disease risk.

In this context, strain-specificity is still the key element to 
define a probiotic derivative as well, whether an inactivated 
cell or its metabolites or component, due to the different 
phenotype behaviours or surface molecules within strains 
of the same species.

This simple but essential concept relies on all microbiome-
related technologies, but it is far from being universally 
recognized yet and for this reason, we believe that more 
efforts are needed by stakeholders of the entire supply 
chain to educate and disseminate in an ethical manner 
about efficacy and safety profiles.

Indeed, a proper mention deserves the assumed health 
benefits conferred by X-biotics on the host: while full 
genotype and safety characterization is nowadays 
mandatory from regulatory perspectives almost at 
worldwide level, substrates characterizations, mechanisms 
of action and clinical evidences are still voluntary steps in 
developing and positioning new products on the market.

Anyhow, it is a matter of fact that more precise and 
unanimous definitions are needed when it comes 
to probiotic derivatives, whether metabolites or cell 
components or inactivated bacteria, not only for scientific 
purposes, but also allowing regulators to protect 
consumers’ interests, while unlocking the potential of 
post- and para-probiotics without cannibalizing the use of 
viable probiotics. 
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INSIGHTS ON POST-BIOTICS AND PRO-BIOTICS

Ø  Focus on postbiotics:

Defi nitions from the ISAPP paper:
While I fully support the use of Postbiotic for the whole 
category of Post & Parabiotics, I do not support the fact that 
Postbiotics should be necessarily dead/inactivated bacteria.

Imagine that*:
• you have identifi ed a protein from a specifi c bacterium 

that has a clear and fully identifi ed mechanism of action;
• you have optimized the fermentation and downstream 

procedures to maximize the concentration;
• you have also optimized your fermentation process in 

such a way that the bacterium is extremely stable, even 
if alive;

• the protein itself and/or the inactivated bacteria have 
demonstrated effi  cacy (simply due to the presence of the 
protein of interest) but having CFUs is conferring further 
benefi ts due to the ability of these live bacteria to produce 
even more protein, in situ (in the host).

* this is inspired from real facts as this is exactly the situation 
of Hafnia alvei and its active protein ClpB.

Most probiotics, when quantifi ed by fl ow cytometry right 
after manufacturing, are already containing 10 times more 
dead bacteria than CFUs.  At the end of shelf life, quite stable 
products have lost an average of one more log, this means 
that during the shelf life of the fi nished product there is about 
100 times more dead bacteria than CFUs. A probiotic fi nished 
product labeling CFUs may therefore contain more dead 
bacteria than a so-called postbiotic in which the bacteria have 
been inactivated.

Why could you not say that your probiotic is also a postbiotic 
(a pro/post biotic), while if you had a competitor that did 
everything like you did but did not achieve to have a stable 
probiotic, he could claim to be a postbiotic?
The advantage of the defi nition of Postbiotic is that it 
pushes the developer to identify which part of the bacteria is 
responsible for the benefi ts to the host, and ideally this should 
be further investigated to identify the mechanism of action.  

The drawback is that companies with little or no science who 
are unable to “stabilize” their probiotics and keep them alive 
will then inactivate them and surf on the postbiotic term.

My proposal is to make clear in the defi nition of postbiotics 
that there is a need to identify which part of the bacterium, 
ideally which metabolite is responsible for the mechanism of 
action and ideally by which mechanism that does not require 
the bacteria to be alive. 

When a consensus brings no consensus: what do you think 
about the new defi nition of postbiotics? (ISAPP consensus 
statement May 2021) Would you advocate, like Morelli and 
Guglielmetti, for the separation into 2 terms, one for dead 
bacteria (parabiotics) and the other for their metabolites 
(postbiotics)?

As said before, splitting the postbiotics in 2 categories is 
bringing too much complexity. Both dead bacteria or their 
metabolites are contained in a commercial probiotic.  The key 
for postbiotics should be the existence of a well-characterized 
mechanism of action that does not require live bacteria. In 
other words, the defi nition should englobe both metabolites 
and dead bacteria and require more data, such as an identifi ed 
mechanism of action.

Where is the science on postbiotics in comparison to what 
has been done for pro and pre?
Sometimes, excellent research has been done but the big 
threat to this emerging postbiotic category is that anybody, 
who is unable to maintain its strain alive but has identifi ed 
that it contains short chain fatty acids, may call his product 
a postbiotic.

Ø  Focus on probiotics:
What are the impacts for the industry of the divergence in 
defi nition interpretations by the different regulators across the 
globe? – as an example, the same product can be a supplement 
in one country and require a drug registration in another.
The defi nition is appropriate and does not say anything about 
the regulatory category of the product, ie drug / food / medical 
device, …. 
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The defi nition should not be linked to regulatory positioning as 
choosing a regulatory approach is often a matter of strategy: 
should you use the health benefi t to improve healthy subjects 
or to cure a disease? What is the investment & timeline of a 
drug or a food supplement approach and what is the expected 
return on investment? 

Beyond strategies, as stated in the question, the same 
product could belong to a category in a country and to 
another category in another country.   It could even be 
present at the same time as a drug and as a supplement, as 
is as Saccharomyces boulardii.

To me, Live Biotherapeutic Products (LBPs) and Food 
supplements with benefi cial bacteria should be covered by the 
term probiotic. Like the term antibiotic.

Are health claims still the holy grail?
Yes and no, if getting a claim seems unachievable and requires 
efforts that are comparable to the clinical development of 
a drug, why would anybody pursue this route rather than 
developing a drug?  

Can the regulators keep up with controls in the 
e-commerce space, especially seeing the number of 
products coming into the European market that have 
claims on the pack?
Having claims on the pack in Europe represents a high level 

of risk as this cannot be corrected easily and may lead 
to a costly recall. Websites and social media are flexible 
and can be quickly modified so many companies do not 
hesitate to make totally illegal claims. This is misleading 
the consumers and definitely harming the companies 
that are respectful of the regulation. With so much of the 
marketing strategy having migrated online, it is no longer 
possible for the governments to ensure proper control.

Where does the line cross between food and drug and 
when do biotics become (Live) Biotherapeutic Products?
Again, regulatory has nothing to do with these definitions. 
Health benefits for the host could either be improving a 
healthy subject condition or treat a disease and the same 
biotic can often do both depending on to whom it was 
given. Deciding to target healthy or diseased subjects is a 
matter of market size opportunity and return of investment 
between the cost of development of a food supplement vs 
the cost of development of a drug.

Gregory LAMBERT
CEO, TargEDys

THE IMPORTANCE OF BIOTICS DEFINITIONS
What do you think about the proposed definition of 
probiotic“ a live microorganism that, when administered 
in adequate amounts, confers a health benefit on the 
host”
We believe it is necessary to redefine the probiotic 
category because of the phenomena of the bioactive 
effects of dead cells as well as live cells and cells 
at various stages of “viability”.   Research on the 
immunogenic properties of cell lysates of lactic acid 
bacteria supports the health benefits of these “non-
viable” cell components, which may be classified as 
“post” biotic under the current proposal, but according 
to the mechanisms of action are “pro”biotic. We believe 
that individual strain lysates belong in the categorization 
as “pro”biotic. There are many stages in the life cycle of 
a bacterium and at each stage there is some bioactivity 
in the host.  In the viable cell category, there are live 
and metabolically active cells, as well as live ones with 
reduced metabolic activity and reduced RNA content, 
but each of these viable cells has potential bioactivity.   
Spore forming bacteria present another challenge to 
the strict definition of “live” organisms for the probiotic 
definition.  Understanding the structures and bioactive 
properties of probiotic bacteria cell walls is essential 
for further refining the definition of probiotics and 
developing health promoting applications. Finally, 
current measures of CFU counts as the gold standard 
of probiotics may not be the best metric. Using flow 
cytometry can provide a more accurate analysis of Live, 

Damaged and Dead cells for greater understanding thef 
potential bioactivity of these components.

What do you think about the definition synbiotic “a 
mixture comprising the microorganism and substrate(s) 
selectively utilized by host microorganisms that confer 
a benefit on the host”
This definition needs some clarification regarding the use 
of “selectively utilized by host microorganisms.” Current 
methods do not provide measurable means to determine 
whether or not the host microbiota is synergistic with 
added microorganisms and substrates.  In our opinion, 
the definition should be specific to the synergistic 
formulation of microorganisms and substrates either 
to produce a targeted function or metabolite or specific 
rational design of a product for the increased benefits 
of combined organisms and substrates as a formula. An 
example of this might be pairing Bifidobacteria species 
with bifidogenic substrates, such as XOS, to increase the 
potential for benefits in the host. Without more precise 
techniques, it is not possible to measure “selective use” 
by the host thus rendering this definition meaningless.   

There are two proposed definitions for postbiotics.
One area of concern is the use of “conferring a benefit 
to the host”.  Currently, only a few probiotics have 
been able to obtain health claims due to the unclear 
definition of “conferring a benefit”. This will be even 
more problematic for postbiotics because of the lack 
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of clarity for the term “postbiotic”. As stated in the 
probiotic discussion, there is a spectrum of “life” of 
an organism and different bioactivity from live cells 
to metabolites and dead cell fragments. Much work 
remains to define these components and their bioactivity 
in a fermentation and, subsequently, in a host. Even an 
expired probiotic with dead or partially damaged cells 
could have bioactivity beyond the proposed viability 
period that may benefit the host. In the establishment of 
a definition of postbiotic, consideration must be given   
to: 1) supernatants of single strains with established 
media and specific metabolite production, 2) cell lysates 
of individual strains with mixed cell wall components 
and enzymes/metabolites from inside the cell, 3) mixed 
fermentations of microorganisms and substrates with 
specific metabolic profiles at various stages that may 
contain metabolites and both live and dead cells, 4) and 
mixed fermentation supernatants where all cells are 
removed and only metabolites remain. In the spectrum 
of postbiotic mixtures, there may be a need for more 
categories and definitions for clarification, such as 
“parabiotics” and “metabiotics”.   Metabiotics, for 
example, may better cover the fermentation containing 
both live and dead cells and also the myriad metabolites 
and cell structural fragments that vary based on different 
growth substrates 

Do you find that a consensus paper opens the door for 
a new category?
We have concerns with the establishment of consensus 
and who participates in the establishment of a 
consensus. Global regulatory frameworks are quite 
different and there is no consensus today on the term 
probiotic between the US and EU for example.  No new 
probiotic organisms have been approved in the EU 
for some time. When consensus is established by a 
small group for commercial purposes, it may establish 
hurdles that hurt innovation and smaller companies that 
have little say in the establishment of the consensus. In 
a rapidly evolving area of research and discovery, one 
must take great care not to establish a “consensus” 
so early in the process that may inhibit progress and 
access to markets. 
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