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1. Objective of the Meeting

This Technical Meeting of experts was convened to begin discussions on guidelines,
recommended criteria and methodology for conducting a systematic approach for the
evaluation of prebiotics, leading to their safe and efficacious use in food. The purpose was to
discuss the prebiotic concept and its application to human health. An aim was to determine if
prebiotics is an area of food research which would benefit from an Expert Consultation drawn
from independently recognised leading experts convened under the auspices of the FAO.

Prebiotics have become a recognised functional food commodity. The Technical Meeting
concluded that advances in prebiotic research provide sufficient substance for the FAO to
consider a full Expert Consultation.

2. Current prebiotic standing and state of the art

Currently, there are no industry-wide accepted guidelines governing the usage of the term
prebiotic on food products. The market for prebiotics in food is growing rapidly. A 2007
report on the world prebiotic market states that there are over 400 prebiotic food products and
more than 20 companies producing oligosaccharides and fibres used as prebiotics [1]. A Frost
& Sullivan review reported that the European prebiotics market is currently worth €87
million, and will reach €179.7 million by 2010. This is a dramatic growth spurt, in part
explained by the increase in diversity of food products to which prebiotics have been added.

The basis for the expanded use of prebiotics is several-fold, not the least of which is a belief
that modern day humans do not ingest sufficient quantities of lactic acid bacteria or their
growth stimulants including non-digestible carbohydrates. In addition, there is a growing
recognition that events taking place in the intestine and influenced by microbes, have major
consequences for human health. Thus, not only are prebiotics being examined for anti-
pathogenic effects (such as inhibiting adhesion of pathogenic organisms to the gut mucosa),
but they are also being developed to decrease faecal transit time, lower cholesterol and the
glycaemic response, improve bone health, lower daily energy (fat) intake, relieve symptoms
of inflammatory bowel disease, and attempt to lower colon cancer rates [2]. The latter effects
are also promoted for dietary fibres, and this raises the question of if and how prebiotics are
differentiated from, or the same as, dietary fibres.

A prebiotic was originally defined in 1995 as a “non-digestible food ingredient that
beneficially affects the host by selectively stimulating the growth and/or activity of one or a
limited number of bacteria in the colon, and thus improves host health” [3]. A more recent
definition stated that “A prebiotic is a selectively fermented ingredient that allows specific
changes, both in the composition and/or activity in the gastrointestinal microbiota that confers
benefits upon host wellbeing and health” [4].

The principal concept associated with both of these definitions is that the prebiotic has a
selective effect on the microbiota that results in an improvement in health of the host. The
definitions arose from observations that particular dietary fibres bring about a specific
modulation of the gut microbiota, particularly increased numbers of bifidobacteria and/or
lactobacilli, and that ingestion of these compounds was associated with improved host health.
However, as our ability to determine the microbial ecology of the gastrointestinal microbiota



increases, along with our understanding of how this complex and diverse collection of
bacteria functions, we now recognise that a beneficial modulation of the microbiota
encompasses far more than bifidogenesis.

Common prebiotics in use include inulin, fructo-oligosaccharides (FOS), galacto-
oligosaccharides (GOS), soya-oligosaccharides, xylo-oligosaccharides, pyrodextrins,
isomalto-oligosaccharides and lactulose. The majority of studies have so far focused on
inulin, FOS and GOS [5, 6]. These saccharides have now a long history of safe use and are
generally regarded as safe, although there is some concern over increased gas production with
some compounds, particularly when ingested in higher amounts or during the first few days of
intake.

There is also a range of new prebiotic compounds emerging, and these include:
pecticoligosaccharides, lactosucrose, the sugar alcohols, gluco-oligosaccharides, levans,
resistant starch, xylosaccharides and soy-oligosaccharides. These compounds have been
studied to varying degrees in vitro, in animal feeding studies, but rarely in human feeding
studies. Novel compounds new to the human diet fall under the European regulatory category
of “novel foods” and will require legislated levels of safety and toxicological assessment
before they can be included in food products. However, little legislation exists governing the
use of the word “prebiotic” itself on functional food products and there is a growing
collection of commercially available products which bear the prebiotic label but for which
supportive scientific literature is sparse or lacking all-together.

The call for a scientific evaluation of the functional and health properties of prebiotics is thus
timely. The FAO Technical Meeting on Prebiotics addressed guidelines, recommended
criteria and methodologies for conducting a systematic approach for the evaluation of
prebiotics leading to their safe and efficacious use in food.

3. Defining the term prebiotic

The existing definitions of a prebiotic, as stated above, while differentiating this class of non-
digestible food ingredient within the dietary fibres and broadly serving the more common and
well studied prebiotic oligosaccharides, is restrictive in its applicability for target sites outside
the gastrointestinal tract. It is also restricted by necessitating a single mechanism of action
(e.g. anti-adhesive activities) in addition to the selective changes in the composition and/or
activity in the gastrointestinal microbiota. These definitions too, were drawn up early in the
current wave of interest surrounding the impact of the gut microbiota on human health and
disease, specifically, before metagenomic demonstration of the high species richness, novelty
(with up to 70% of the gut microbiota commonly categorised as “new to science” upon direct
16S rRNA gene fragment sequencing) and degree of metabolic cross-feeding or co-
dependence within the gut microbiota.

The stipulation of selective fermentation or selective increase in growth and/or activity
encompassed within these current definitions, has become synonymous with the preferential
increased abundance of bifidobacteria and/or lactobacilli. However, this is now inadequate to
describe a beneficial modulation of a microbiota dominated by members of the Clostridium
coccoides, C. leptum groups and the Bacteroides, regarded as key species together with the
bifidobacteria in saccharolytic fermentation within the colon. These considerations and their
implications warrant a reconsideration of the prebiotic definition itself.



The Technical Meeting proposes a broader definition to encompass new prebiotics, and to
more accurately reflect current understanding of the microbial ecology of the human
microbiota. This revised definition follows.

3.1. Definition

A prebiotic is a non-viable food component that confers a health benefit on the host
associated with modulation of the microbiota.

3.2. Qualifications

1. Component — not an organism or drug; a substance that can be characterized
chemically; in most cases this will be a food grade component.

2. Health benefit — measurable and not due to absorption of the component into the
bloodstream or due to the component acting alone; and over-riding any adverse effects

3. Modulation — show that the sole presence of the component and the formulation in
which it is being delivered changes the composition or activities of the microbiota in
the target host. Mechanisms might include fermentation, receptor blockage or others.

A prebiotic can be a fibre but a fibre need not be a prebiotic.

4. How to evaluate and substantiate that a product is a prebiotic

4.1. Product specification/characteristics of the prebiotic

The component to which the claim of being prebiotic is attributed, must be characterized
for any given product. This includes:

* Source, origin

* Purity

* Chemical composition and structure

¢ Vehicle, concentration and amount in which it is to be delivered to the host

4.2. Functionality

At a minimum, there needs to be evidence of a correlation between the measurable
physiological outcomes and modulation of the microbiota at a specific site (primarily the
gastrointestinal tract, but potentially also other sites such as vagina and skin). Need to
correlate a specific function at a specific site with the physiological effect and its
associated timeframe.

e Within a study, the target variable should change in a statistically significant way and
the change should be biologically meaningful for the target group consistent with the
claim to be supported.



Substantiation of a claim should be based on studies with the final product type, tested
in the target host.

A suitably sized randomized control trial (compared to placebo or a standard control
substance) is required, preferably with a second independent study.

Examples of physiological outcomes due to administration of prebiotics could be:
satiety (measured towards carbohydrates, fats, total energy intake); endocrine
mechanisms regulating food intake and energy usage in the body; effects on
absorption of nutrients (e.g. calcium, magnesium, trace elements, protein); reduced
incidence or duration of infection; blood lipid and classic endocrine parameters; bowel
movement and regularity; markers for cancer risk; changes in innate and acquired
immunity that are evidence of a health benefit.

4.3. Qualifications

Bifidogenic effects are not sufficient without demonstrated physiological health
benefits.

It is recognized that at this time, determining events that take place within
compartments of the intestine are often difficult. Until such times as specific site
sampling or more sophisticated methods can reliably link microbiota modulation with
health benefits, faecal analysis will be deemed suitable, with limitations.

4.4. Safety

As with any food component, safety parameters are established by all national regulations.
It is recommended that the following issues need to be covered in any safety assessment
of a prebiotic final product formulation:

If , according to local legislation, the product has a history of safe use in the target
host, such as GRAS or its equivalents, then it is suggested that further animal and
human toxicological studies may not be necessary.

Safe consumption levels with minimal symptoms and side effects should be
established.

The product must not contain contaminants and impurities.

Based upon current knowledge, the prebiotic should not alter the microbiota in such a
way as to have long term detrimental effects on the host.

5. Management issues

Production — the onus is on the manufacturer to ensure substances considered
prebiotics should have purity and consistency in composition between product lots.
Formulation and storage — It is recommended that the limit of stability in different
product types, effects of processing and production technologies on prebiotic
composition, and the desired biological activity in the target host be evaluated.
Regulatory — Prebiotics are components designed for specific health effects through
modulation of the host microbial population. The onus is on the producer to provide
the regulatory agency where sales are to be made with an appropriate level of
documentation supporting the health claims. It is possible that these may refer to



disease prevention, treatment and risk reduction claims. A number of documents
available in the public domain, such as PASSCLAIM, EFSA guidelines and others
[7,8], provide criteria for evaluating the quality of data suitable for making health
claims on food and food components.

* The status of prebiotics is not established on an international basis. The term prebiotic
must be used only when a health benefit related to modulation of the target site
microbiota has been demonstrated in the target host.

* The issues of product specific testing were considered. The consensus was that the
onus should be on the producer to show that a new formulation e.g. yoghurt, is
equivalent to the one (e.g. dried powder) proven in target host studies to confer the
prebiotic effect.

6. Monitoring

The Technical Meeting recommends that prebiotic producers, medical professionals and
public health officers consider some form of system to monitor the health outcomes of long-
term prebiotic administration. This is suggested as a means to gain insight into potential side
effects as well as assess long-term benefits. A necessary prerequisite for surveillance is a
proper trace-back system.

7. Future research areas

* Itis recognised that there are numerous potential new applications being considered
for prebiotic use e.g. prevention and or management of type 2 diabetes mellitus; drug
bioavailability; effects on autoimmune diseases and allergy; modulation of pathogenic
biofilms. There is a need for more randomised, placebo controlled clinical trials with
adequate statistical power. We encourage publication in peer-reviewed journals of all
clinical trials, whether the outcome is positive, negative or adverse.

* Itis recognised that prebiotics may be used in conjunction with probiotics; this is
considered a synbiotic. Depending on the nature of the two components, the net effect
may not be synergistic. We recommend that the term synbiotic only be used if the net
health effect is synergistic. It is also recommended that the issue of synbiotics be
addressed by a separate Technical Meeting.



Figure 1:

Guidelines for the evaluation and substantiation of prebiotics

A prebiotic is a non-viable food component that confers a health benefit on the
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