
The Senate Commission on Food Safety (SKLM) of the
Deutsche Forschungsgemeinschaft (DFG) has elaborated
recommendations for the scientific assessment of the safety
and nutritional benefit of food supplements with ingredi-
ents other than vitamins and minerals, in particular “other
substances with nutritional or physiological effects”.
According to food law regulations, food supplements do
not require an authorization before being placed on the mar-
ket. The respective producer or distributor of food supple-
ments has to ensure that the product is not harmful and that
it is in accordance with the relevant legislation, particularly
with the Directive 2002/46/EC, which was implemented
into German law with the Regulation on Food Supplements
(Verordnung �ber Nahrungserg�nzungsmittel, NemV).
However, in contrast to vitamins, minerals and trace ele-
ments, the use of “other substances with a nutritional or
physiological effect” is not regulated by this directive.
There is still a lack of scientifically substantiated criteria
that are needed to assess the harmlessness, safety and health
benefits of such “other substances”. Nevertheless, there is
an increasing use of such substances in foods and particu-
larly in food supplements. The German opinion was
adopted on 26th September 2006, the English version was
accepted on 30th April 2007.

1 Goals

Food supplements are defined as food intended to supple-
ment the normal diet and which are concentrated source of
nutrients or “other substances with a nutritional or physio-
logical effect”. They are marketed in dose form, such as
capsules, tablets, etc. These “other substances” may be sin-
gle substances or mixtures that have been obtained from
animals, plants and microorganisms or which have been
chemically synthesised.

Because these substances are consumed in a concen-
trated or isolated form, it is mandatory for preventative con-
sumer health protection that they do not have adverse health
effects when consumed in the intended quantities.

The SKLM considers a comprehensive safety assessment
and scientific substantiation of the postulated nutritional or
physiological effects of such food supplements to be essen-
tial within the interest of consumer health protection. This
opinion addresses these topics and provides respective
recommendations.
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2 Basic problems

It is not clear how “other substances with a nutritional or phy-
siological effect” are to supplement the diet and whether
undesirable effects can be reliably excluded. Due to the fact
that these substances are usually no nutrients, there are no
established recommendations with respect to recommended
or maximum daily allowances. Some of the recommended
dosages appear to be arbitrary or are based on experience
from traditional use (“historyof use”) of these substances as a
constituent of medicinal plants or foods. However, such ex-
perience from traditional use of these constituents cannot di-
rectlybeapplied to itsuse inaconcentratedor isolated form.

From the scientific point of view, there is an urgent need
to characterise food supplements, particularly those
obtained as complex extracts from plant or animal materi-
als, with respect to the raw materials, the manufacturing
processes and the relevant constituents. However, there are
practically no science based standards in terms of identity
and purity specification, as well as the characterisation of
possible contaminants or accompanying substances.

Furthermore, the effects and mechanisms of action of
“other substances” used in food supplements are often not
studied adequately. Mechanistic information is usually lim-
ited to in vitro findings that cannot directly be applied to
humans. Moreover, there is very little reliable data on intake
of relevant constituents and their bioavailability from the
food supplement.

In some cases, even substances that have previously been
used in drugs are utilized in food supplements. As their effi-
cacy and/or safety could not been scientifically proven,
these drugs have either been withdrawn from the market or
did not receive re-registration. Moreover, substances with a
therapeutic purpose are also utilized that have not yet
received authorisation as a drug. Occasionally substances
with a pharmacological effect are utilized at dosages below
those that are approved for therapeutic use. However, it is
not at all proven that such a dosage is harmless.

Food supplements are not intended for therapy of dis-
eases and they must be safe also for long-term consump-
tion. In contrast to drugs, food supplements are consumed
without medical advice or monitoring of its tolerance by a
physician. Moreover, it is not required to have a package
information leaflet giving details of possible adverse
effects. This may lead to a situation where consumers take
the food supplement in a kind of self-medication or,
because of ignorance or as a result of inappropriate infor-
mation, even instead of or in addition to their medication.
Adverse health effects cannot be excluded, e.g. when the
recommended daily intake is exceeded or when interactions
occur with drugs that are taken concomitantly. Moreover,
multiple exposures caused by concomitant intake of several
food supplements cannot be excluded either.

The Senate Commission is concerned that certain distri-
bution channels considerably impede the monitoring of

food supplement marketing. This particularly applies to
preparations marketed via the internet and which may not
be approved for retailing as food supplement in Germany.

3 Safety evaluation

To ascertain that the product is safe for the consumer, com-
prehensive tests and evaluations in agreement with the gen-
erally accepted principles of risk analysis have to be per-
formed.
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– Product characterisation
The assessment of a food supplement includes the
identification and adequate characterisation of the
constituent(s), i. e. a description of the chemical com-
position, the physico-chemical, biological and/or
microbiological properties as well as a description of
the origin, isolation or manufacturing process.
Furthermore, the specification, purity criteria and fea-
sible analysis methods must be presented. Also
required are information on possible degradation pro-
ducts, possible interactions with nutrients and any fac-
tors affecting their bioavailability.

– Risk identification
Possible health risks or undesirable effects of the rele-
vant ingredients in the food supplement must be iden-
tified using conventional studies:
– Toxico- / pharmacokinetics (intake, distribution,

metabolism, excretion)
– Toxicity studies
– Studies on undesirable microbiological effects

(pathogeniticity, infectiousness, e.g. in the assess-
ment of probiotic bacteria)

– Hazard characterisation
In a hazard characterisation, the toxicological effects
of relevant constituents that are to be used in the food
supplement are assessed quantitatively or semi-quan-
titatively. The key objective of a hazard characterisa-
tion is to determine the dose-response relationship of
relevant constituents and to assess the results with
respect to their relevance to humans.

– Exposure assessment
An exposure assessment includes a quantitative esti-
mation of the probable intake of a substance from all
major sources (including foods, medicinal products
and a possible multiple intake from several products
available on the market). The type of exposure with
respect to time must also be considered, e.g. continu-
ous or intermittent.

– Risk characterisation
A risk characterisation estimates the probability of the
substance or product having a potential adverse effect
on the health at the calculated or estimated exposure
levels on the basis of dose-response relationships.

A safety assessment includes the following individual
elements (for more information on the formal structure
of a safety assessment, see [BfR 2005]):



G. Eisenbrand Mol. Nutr. Food Res. 2007, 51, 1300 –1304

Owing to the great diversity of the substances used in
food supplements, a case-by-case study is generally
required. Nature and extent of the necessary data concern-
ing the food supplement or its physiologically, toxicologi-
cally and pharmacologically relevant constituents depend
on previous information with respect to its traditional med-
icinal or food use, on the expected exposure of the target
respective potential risk groups as well as on its mode of
action.

The SKLM recommends that the basic toxicological data
set required for safety evaluation of the food supplement
should be collected/generated in compliance with interna-
tionally recognised guidelines for additives or for nutrients
and other substances.

[…]
The assessment of a food supplement includes an indivi-

dual evaluation of each relevant constituent. In addition, the
assessment has to take into account the overall effect of the
constituents in the food supplement or in the preparation (if
applicable) because there may be mutual interactions
affecting kinetics and mode of action of the individual sub-
stances […]. Data required in addition to the basic toxicolo-
gical data set for a well-substantiated risk analysis are given
exemplarily for plant constituents and extracts in publica-
tion by Schilter et al. (2003). A decision tree included in
this publication assists in identifying fundamental data
needed for safety assessment. An extended proposal for a
decision tree to assess the safety of food supplements is pre-
sented by the SKLM (see Fig. 1). As suggested in Fig. 1,
individual substances relevant for safety evaluation that are
structurally characterized may be prioritized applying the
TTC (Threshold of Toxicological Concern) concept.

In addition, the European Council has issued a guideline
for the evaluation of plant-based food supplements that
addresses safety assessment aspects, issues concerning
scientific substantiation of health-promoting effects as well
as the necessity for quality checks throughout the entire
processing chain. This guideline can also be applied to food
supplements containing material of animal origin. In this
particular case, it is imperative that no high-risk material
(e.g. from domestic animals with respect to BSE or other
biological risks) is used.

4 Benefit evaluation

Proof for a health-promoting effect of the food supplement
is the prerequisite for the desired claim. This claim should
inform the consumer about properties of the product respec-
tively of the active ingredient(s). It may refer to health-pro-
moting effects and, in future, also to reduction of disease
risk claims. A claim is a narrative statement of the product-
specific properties. It thus serves as the basis for the type
and extent of the necessary data or studies that are to justify
the claim. It must be adequately and scientifically substan-
tiated according to the regulations in the German Law on

Food and Feed (Lebensmittel- und Futtermittelgesetzbuch,
LFGB). In particular, it also has to be adequately proven
that the normal diet contains only insufficient quantities, if
any, of the relevant substances comprised in the food sup-
plement and that supplementing the diet with these sub-
stances makes sense.

The SKLM is of the opinion that statements concerning
reduction of disease risks should be substantiated on the
basis of generally accepted scientific standards in accor-
dance with evidence-based medicine. The claimed effect
must be proven for the individual product, particularly if
interactions between various constituents of the food sup-
plement cannot be excluded (e.g. effects on bioavailabil-
ity).

After the product safety has been verified, it is generally
necessary to carry out controlled human invention studies
according to currently recognised scientific standards in
order to obtain scientific evidence for the health-promoting
effect. Nature and extent of the necessary studies on
humans must be individually specified depending on the
particular food supplement, on its postulated health-pro-
moting effects and on the intended claim. Two independent
studies are favoured; at least one clinical trial in humans is
mandatory. It should be a controlled randomised double-
blind trial, if possible.

The study design has to ensure that its aim can be accom-
plished reliably. In principle, such studies show basic paral-
lels to those required for the authorization of a drug.
Although nature and extent of the food supplement trials
can be different from those for drugs, the quality regarding
conceptual design, conduct and evaluation should not be of
a lower standard than those used for drug authorization.
They must be carried out on the basis of generally accepted
scientific criteria and in accordance with the currently valid
scientific quality standards. […] The study design has to
ensure that adverse effects will also be recorded.

5 Conclusions and recommendations

"Other substances” are consumed in food supplements in a
concentrated or isolated form and they cannot a priori be
assumed to be harmless.
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The following additional publications can be used to
clarify the procedure for the scientific substantiation of
the health-promoting effects:

– Passclaim (Process for the Assessment of Scientific
Support for Claims on Foods)

– Report of the Joint WHO/FAO Expert Consultation
on Diet, Nutrition and the Prevention of Chronic Dis-
eases

– SKLM criteria for the evaluation of functional foods:
Safety aspects
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Figure 1. Proposal for a decision tree to identify the necessary data to be used as basis for a safety assessment of a food
supplement (FS) containing “other substances with nutritional or physiological effects”. *As a rule, the decision as to whether
consumption has considerably increased must be made on a case-by-case basis, depending on the respective constituent. For
example, exceeding the 95th percentile of the consumption from a traditional use could be used as a criterion.
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Furthermore, the Senate Commission is also of the opi-
nion that the preparation of a list of “other substances with
a nutritional or physiological effect” that have already
received approval for use in a food supplement (positive
list) is a particularly effective tool to safeguard consumer
health and safety at the European and international level.

[…]
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The Senate Commission therefore requires that

– before a food supplement is placed on the market, its
safety must be proven according to the fundamental
principles presented herein, also with respect to
potential risk groups, and that

– the postulated benefits have to be proven as well,
according to the principles set forth here.

To ascertain a sustainable consumer health protection
the SKLM also recommends

– generation of consumption data for an exposure
assessment and

– establishment of an alert system for suspected cases
of undesired effects by food supplements (food sup-
plement vigilance).


