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1. Introduction 
 
Food supplements are defined as food intended to supplement the normal diet and 
which are concentrated sources of vitamins, minerals or “other substances with a 
nutritional or physiological effect”. These “other substances” are isolated from 
different sources like animals, plants or microorganisms or have been chemically 
synthesised.  
At present, there is a growing interest of consumers for use of food supplements 
that contain botanicals or botanical preparations as “other substances”, because 
they believe in the potentially beneficial health effects of the concerned plants. 
Whereas consumers often believe that “natural” does means “safe”, there is an 
increasing awareness and concern among safety experts and scientists that this is 
not the case, and that natural does not necessarily equal safe, therefore the 
consumer health protection has to be reinforced with the level of safety set as high 
as possible. Background of the increased concern is also the situation that the 
rapid growth in consumption of these food supplements has led to an expanding 
market with products becoming easily available on the European market. 
 
The legislation requires that food supplements must not be placed on the market if 
they are unsafe, i.e. if they are harmful to health and/or if ingredients are unfit for 
consumption. Food safety assessment includes analysis of all available 
information, it evaluates risk and the impact of risk on the situation with the 
conclusion “safe” or “unsafe” for human health.  
Business operators are responsible for the food supplements they put into 
circulation, they have to ensure safety and quality of their product by a 
comprehensive safety assessment.  
 
If using botanicals and botanical preparations as ingredients in food supplements – 
to be referred to as “botanical food supplements” - additional parameters has to be 
considered in the safety assessment. 
There is a difference if a botanical ingredient is consumed via a normal diet or in a 
concentrated and isolated form by a food supplement. Bioactive agents or naturally 
occuring substances can be concentrated by an extract and cause 
pharmacological or toxicological effects due to the higher concentration, therefore 
the concentrations of botanical ingredients have to be within safe limits.  
 
The more the food supplement departs from traditional food use the more care 
must be taken to collect data that demonstrates the absence of risk to consumers´ 
health. Experience from traditional use (“history of use”) in food or medicine 
provides valuable information about safety, physiological effect and recommended 
dosage, but cannot be directly applied to its use in a concentrated and isolated 
form. The exposure and planned daily intake has to be evaluated, particularly with 
regard to toxicological effects, and undesirable effects should be reliably excluded. 
Furthermore, for a comprehensive safety assessment the botanical ingredient for 
food supplements has to be characterised in matters of raw material, 
manufacturing, stability, relevant constituents and possible contamination.  

In the last few years several guidance documents on safety assessment of botanicals 
used as ingredients in food supplements have been published trying to recommend 
science based standards than can be used by the risk operators. Due to the high 
priority of food safety in legislation and politics and due to the increased popularity of 
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botanical food supplements, the European Food Safety Agency (EFSA) were 
requested to work on a guidance for safety assessment. Recently, EFSA has 
published the draft guidance “Safety assessment of botanicals and botanical 
preparations intended for use as ingredients in food supplements” (Question No 
EFSA-Q-2005-233) introducing a two-level approach of data requirements and a 
compendium for safety assessment.  
 
However, besides the EFSA´s guidance, for a comprehensive risk and safety 
assessment the business operator has to consider further additional parameters like 
chemical and microbiological contamination, allowance of used additives and 
flavourings etc. It is important to control each parameter that can have a negative 
influence on the safety of the food supplement.  
Directives and Regulations are numerous, complex and may cause confusion. There 
exist some legislation for food supplements, however for some aspects the legislation 
for food has to be considered and for other aspects the business operator has to set 
his own specifications or limits. A guidance completely summarizing all necessary 
parameters and legislation is missing, making the safety assessment difficult with the 
risk that important parameters are ignored.  
 
This master thesis is focusing on the comprehensive safety assessment of botanicals 
or botanical preparations used as an ingredient in food supplements. It presents a 
summary of the EFSA guidance, but also gives an updated overview on additional 
parameters with respective legislation that have to be considered, therefore 
introducing a „complete“ guidance for the business operator.   
The legislation of food supplements, the principles of safety of food and food 
supplements with a focus on Europe and Germany are explained. A checklist for 
evaluation and safety assessment of botanical food supplements has been 
developed to control the availability of necessary data. It helps to evaluate the risk 
and safety of the product with subsequent options for activities by the business 
operator.  
Therefore, this master thesis can be used as a multifunctional tool box for a 
comprehensive safety assessment of botanical food supplements. 
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2. Legal Framework Food supplements  

 
2.1. Overview 
 
Food supplements are intended to supplement a normal diet. Food supplements may 
contain a broad spectrum of nutrients or other substances with a specific nutritional 
or physiological effect. For instance, this may be vitamins, minerals, trace elements, 
amino acids, fibre and plants or herbal extracts which are either added individually or 
as a combination in concentrated form.  
Food supplements are sold in a dosage form, for instance as tablets, capsules, 
coated tablets, powders or liquids for intake in small, measured amounts.  
 

2.1.1. Legislation Food Supplements 
 
The European Commission (EC) defined food supplements for the first time in 2002 
by the Directive 2002/46/EC (Directive on the approximation of the laws of the 
Member States relating to food supplements) and requested implementation into 
national law of the Member States by 31 July 2003. 
 
In Germany the Directive 2002/46/EC was implemented after a delay to the deadline 
of  9 months with the Food Supplements Ordinance „Verordnung über 
Nahrungsergänzungmittel“ (NemV) on 24. May 2004. 
  

2.1.2. Other legislation to be considered: 
 
Food Law  
 
Food supplements are food products. This is defined by Directive 2002/46/EC (Article 
2) and NemV (Article 1) laying down that “food supplements means foodstuffs”. 
Therefore, also food law has to be considered. 
  
The most important food law principles are the European Basic Food Regulation - 
Regulation (EC) No 178/2002 laying down the general principles and requirements 
of food law, establishing the European Food Safety Authority and laying down 
procedures in matters of food safety - and the German Food and Feed Code 
(Lebensmittel-, Bedarfsgegenstände- und Futtermittelgesetzbuch, LFGB).  
 
The Regulation (EC) No. 178/2002 lays down the general principles and 
requirements of food law in Europe and came into force on 21 February 2002. 
Primarily planned as a Directive, the EC decided to change it into a regulation after 
the first draft . This led to a rapid harmonisation of existing national requirements as a 
regulation is directly binding and doesn’t have to be transferred into national law.  
The LFGB dated 2005 adjusts the German food law to the European regulation and 
provides amendments where legal gaps exist.  
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There are some additional important community and national laws that have to be 
considered if working in the domain of food supplements. It should be highlighted that 
the subsequent list focuses on Germany. For other Member States different national 
laws would have to be considered. 
 
Verordnung über die Zulassung von Zusatzstoffen zu Lebensmitteln zu 
technologischen Zwecken (Zusatzstoffzulassungsverordnung - ZzulV) 
 
Food additives are substances added to foodstuffs to perform certain technological 
functions, e.g. to colour, to sweeten or to preserve. They are substances not normally 
eaten as a food in itself or as a characteristic ingredient. Most food additives may 
only be used in limited quantities in certain foodstuffs or in food supplements. 
 
Regulation (EC) No 258/97/EC concerning novel foods and novel foods 
ingredients, “Novel Food Regulation” 
 
A novel food or novel food ingredient is defined as a type of food that does not have 
significant history of consumption within the European Union prior May 1997 (date of 
entry into force of the Regulation).  These foodstuffs and ingredients have to be 
approved as novel food according to the regulation before they can be market in the 
European Union. The highest priority is to demonstrate that the new food or food 
ingredient isn’t a risk for consumers health.  
Companies can also seek approval through a substantial equivalence application 
procedure, where the applicant demonstrates that his product is substantially 
equivalent to an existing product on the market. 
Companies that want to place a novel food on the EU market need to submit their 
application in accordance with Commission Recommendation 97/618/EC that 
concerns the required scientific information and the safety assessment report. 
 
It should be noted that a revision of the existing novel food Regulation is underway 
which – as per the current regulation – will also continue to apply to food 
supplements. 
 
Regulation (EC) No 1829/2003 on genetically modified food and feed  
 
Organisms such as plants and animals, whose genetic material (DNA) has been 
altered are called genetically modified organisms (GMOs). The food and feed which 
contain or consist of such GMOs, or are produced from GMOs, are called genetically 
modified (GM) food or feed. This regulation would apply to any GMO ingredients 
used in food supplements. In case of botanicals or botanical preparations derived 
from GM plants, information should be provided in line with the guidance document 
of the EFSA Scientific Panel on Genetically Modified Organisms for the risk 
assessment of genetically modified plants and derived food. 
  
Verordnung über die Kennzeichnung von Lebensmitteln (Lebensmittel-
Kennzeichnungsverordnung - LMKV) 
 
Food supplement packages have to be labelled in a defined manner according to the 
„Verordnung über die Kennzeichnung von Lebensmitteln“ (Lebensmittel-
Kennzeichnungsverordnung - LMKV).  
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Regulation (EC) No 1924/2006 on nutrition and health claims made on foods, 
“Health Claims Regulation”)  
 
The Health Claims Regulation lays down harmonised rules for the use of health or 
nutritional claims made on foods in Europe. A health claim is any statement used on 
labels, in marketing or in advertising that the consumed product has health benefits. 
For example these are statements that a food supplement can help reinforce the 
body’s natural defences, improve or modify the normal functions of the body or 
reduce disease risk like „helps reduce cholesterol.., a risk factor in the development 
of coronary heart disease” or “Calcium may help improve bone density”. A nutrition 
claim states that a food has particular beneficial nutritional properties like “low fat“or 
“high in fibre”.  
Any claim made on a food label in the EU has to be clear, accurate and 
substantiated.  This Regulation has to be considered for any claim, advertising or 
picture used for food supplements. 
 

2.2. Definitions set in NemV 
 
With the Food Supplements Ordinance „Verordnung über Nahrungsergänzungmittel“ 
(NemV) the Directive 2002/46/EC was implemented in Germany. For the first time 
food supplements were legally defined together with a specification which vitamins 
and minerals and their compounds may be added.  
 
Definition of Food Supplement: 
 
The NemV defines food supplements in the following way: 
 
Article 1: Food supplements are foods. They are intended to supplement a normal 
diet. Food supplements may contain a broad spectrum of nutrients or other 
substances with a nutritional or physiological effect. Food supplements are sold in a 
dosage form in small, measured amounts. 
 
NemV, § 1 Anwendungsbereich 
(1) Nahrungsergänzungsmittel im Sinne dieser Verordnung ist ein 
Lebensmittel, das 
1. dazu bestimmt ist, die allgemeine Ernährung zu ergänzen, 
2. ein Konzentrat von Nährstoffen oder sonstigen Stoffen mit 
ernährungsspezifischer 
oder physiologischer Wirkung allein oder in Zusammensetzung darstellt und 
3. in dosierter Form, insbesondere in Form von Kapseln, Pastillen, 
Tabletten, Pillen 
und anderen ähnlichen Darreichungsformen, Pulverbeuteln, Flu ̈ssigampullen, 
Flaschen 
mit Tropfeinsätzen und ähnlichen Darreichungsformen von Flu ̈ssigkeiten und 
Pulvern 
zur Aufnahme in abgemessenen kleinen Mengen, in den Verkehr gebracht wird. 
(2) Nährstoffe im Sinne dieser Verordnung sind Vitamine und Mineralstoffe, 
einschließlich Spurenelemente. 
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However, the NemV - and the European Directive - leaves many issues still 
unqualified or gives only rough specifications. For example, although vitamins, 
minerals and their compounds are specified, the maximum level is still not set.  
The Federal Institute for Risk Assessment (BfR) published a proposal for the 
maximum levels of vitamins and essential minerals in 2005, however this proposal is 
not yet legally binding and is not harmonised within the EU. A commission discussion 
paper on the setting of maximum and minimum amounts of vitamins and minerals in 
foodstuffs was published in 2006. Responses by stakeholders and authorities have 
been submitted and the commission is currently analysing the answers received. The 
commission wants to adopt necessary measures in fourth quarter of 2009. This will 
lead to a first step in harmonisation of vitamin and mineral levels in Europe. 
 
Also, according to the NemV other nutrients and substances with a specific nutritional 
or physiological effect may be added to food supplements, however there are no 
definitions which individual substances may be added.  
For further details see section 2.3. 
 

2.3. Allowed Substances according NemV 
 
A question of high interest is which substances are allowed to be used in food 
supplements. NemV defines that food supplements may contain a broad spectrum of 
nutrients or other substances with a nutritional or physiological effect.  
Therefore we have to clarify in the following the definition “nutrient” and “other 
substances with a nutritional or physiological effect”. 
 

2.3.1. Nutrients are Vitamins and Minerals 
 
NemV defines that nutrients are vitamins and minerals (§1 (2)) and lays down clear 
specifications, which vitamins and minerals may be used (§ 3 (1) and Annex 1).  
Annex 2 defines the permitted compounds of the vitamins and minerals. 
Both annexes have been copied from Directive 2002/46/EC without any change. In 
the following the annexes of the Directive are listed. 
 
Directive 2002/46/EC  Annex I Vitamins and minerals which may be used in 
the manufacture of food supplements 
 
1. Vitamins  
- Vitamin A (µg RE) 
- Vitamin D (µg)  
- Vitamin E (mg alpha-TE) 
- Vitamin K (µg) 
- Vitamin B1 (mg) 
- Vitamin B2 (mg) 
- Niacin (mg NE) 
- Pantothenic acid (mg) 
- Vitamin B6 (mg) 
- Folic acid (µg) 
- Vitamin B12 (µg) 
- Biotin (µg) 
- Vitamin C (mg) 
 
see next page 
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2. Minerals 
- Calcium (mg)  - Molybdenum (µg) 
- Magnesium (mg)  - Fluoride (mg) 
- Iron (mg)   - Chloride (mg) 
- Copper (µg)  - Phosphorus (mg) 
- Iodine (µg) 
- Zinc (mg) 
- Manganese (mg) 
- Sodium (mg) 
- Potassium (mg) 
- Selenium (µg) 
- Chromium (µg) 
 
Only concentrated sources of nutrients named in Annex 1 and 2 are allowed. 
Whereas all known 13 vitamins are mentioned, the list of minerals is incomplete. 
Only minerals which are considered to be essential are listed. Other non-essential 
minerals are not mentioned, e.g. sulphur, silicium or tin.  
This means that it is prohibited to use other vitamins, minerals and their compounds 
in food supplements other than those defined in NemV, independent of their potential 
risk to human health. 
 
It is also possible to ask for inclusion of additional vitamins and mineral 
substances in the Annexes  (Directive 2002/46/EC: §4(5)). An appropriate scientific 
dossier concerning the safety and bioavailability has to be submitted and will be 
evaluated by the European Food Safety Agency (EFSA).  
 
Finally, there is the possibility that Member States may provide derogations until 31 
December 2009 for vitamins, minerals and their forms that have not undergone a 
scientific safety evaluation and which are not included in the annexes of the 
Directive, but are currently on the market in some Member States.  A derogation is 
possible if the substance in question was used in food supplements on the market in 
the Community prior to 12 July 2002, and if the EFSA has not given an unfavourable 
opinion. The basis of this opinion was a dossier supporting the use of the substance 
which had to be submitted to the EC by the Member State by 12 July 2005.  
 

2.3.2. Other Substances with a nutritional or physiological Effect 

2.3.2.1. Definition 
 
According to NemV §1 (1) No. 2 food supplements may contain „other substances 
with a nutritional or physiological effect“. 
However, neither Community nor German legislation gives any definition what „other 
substances“ are. Directive 2002/46/EC explains in the preamble under section no. 8: 
„There is a wide range of nutrients and other ingredients that might be present in 
food supplements including, but not limited to, vitamins, minerals, amino acids, 
essential fatty acids, fibre and various plants and herbal extracts.“  
That means that amino acids, essential fatty acids, fibre and various plants and 
herbal extracts are allowed, if they have a nutritional or physiological effect. However, 
additional substances are possible. It is estimated that the number of substances 
others than vitamins and minerals used in food supplements on the European market 
is over 400 (COM(2008)824 final, SEC(2008)2977) and not limited to the examples 
described in section no. 8 of the Directive. 
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According to § 4 (8) of Directive (EC) no. 2002/46 the European Commission is 
called on to submit a report regarding these „other substances“ that might lead to 
legislative activities and a “positive list” of other substances.  
 
Dir 2002/46/EC §4 (8)  
Not later than 12 July 2007, the Commission shall submit to the European 
Parliament and the Council a report on the advisability of establishing 
specific rules, including, where appropriate, positive lists, on categories 
of nutrients or of substances with a nutritional or physiological effect 
other than those referred to in paragraph 1, accompanied by any proposals 
for amendment to this Directive which the Commission deems 
necessary. 

 
The European Commission prepared a report to the Council and the European 
Parliament in December 2008 (COM(2008)824 final). The report is accompanied by 
two Commission staff working documents (SEC(2008)2976, SEC(2008)2977).  
The Commission concludes that laying down specific rules applicable to “other 
substances” is not justified and doubts the feasibility of such a measure, which is not 
necessary in the short term. They believe that a proposal for harmonisation could 
only be limited to some substances, since scientific and methodological difficulties 
have to be overcome due to consumption habits and limited scientific information. 
The commission believes that the present Community legal instruments constitute a 
sufficient legislative framework for regulating this area, and does not consider it 
opportune to lay down specific rules for substances other than vitamins and minerals 
for use in foodstuffs.  
 
One of the mentioned, pre-existing legal instruments of the Community is the 
Regulation (EC) No 1925/2006 on the addition of vitamins and minerals and of 
certain other substances to foods (Anreicherungs-Verordnung). If “other 
substances” in food supplements are present in such amounts, which cannot be 
consumed by a normal diet and if these other substances might be a risk to public 
health, then article 8 of the Regulation can be used by the Commission to forbid a 
substance: 
 
 
Reg No. 1925/2006/EC Article 8 
Substances prohibited, restricted or under Community scrutiny 

 
1. The procedure provided for in this Article shall be followed where a 
substance other than vitamins or minerals, or an ingredient containing a 
substance other than vitamins or minerals, is added to foods or used in the 
manufacture of foods under conditions that would  
- result in the ingestion of amounts of this substance greatly exceeding 
those reasonably expected to be ingested under normal conditions of 
consumption of a balanced and varied diet  
- and/or would otherwise represent a potential risk to consumers. 
 
2. On its own initiative or on the basis of information provided by Member 
States, the Commission may take a decision, following in each case an 
assessment of available information by the Authority and in accordance with 
the procedure referred to in Article 14(2), to include, if necessary, the 
substance or ingredient in Annex III. 
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The procedure under Article 8 has not yet been used, Annex III with Part A 
(Prohibited substances), Part B (Restricted substances) and Part C (Substances 
under scrutiny) does not currently list any substances. 
However, the EC stated in the recent published report (COM(2008)824 final) that this 
type of procedure is particularly well suited to plants and plant extracts, for which 
sufficient and appropriate scientific data is not always available, and for which the 
safety assessment methodology is still being developed. Annex III would be an 
example for a negative list. 
 
Altogether, a broad harmonisation for “other substances” on EU-level with specific 
rules and harmonised lists (except Annex III of Reg 1925/2006/EC) does not have to 
be expected. This means that the marketability of a food supplement containing 
“other substances” has still to be assessed individually on a case-by-case basis. 
Formally, the free movement of such products is governed by Articles 28 to 30 of the 
EC Treaty and so can be subject to national restrictions or bans within the limits laid 
down by Article 30 in the case of protection to public health, fairness of commercial 
transactions and the defence of the consumer. 
 

2.3.2.2. Situation in the Member States 
 
In practice, essential fatty acids, carotenoids, carnitine and Coenzym Q10 are quite 
accepted as food supplements in the Member States. However, for further 
substances an uncertainty of acceptance by the concerned authorities is still present. 
This is especially the case for food supplements containing botanicals, where the 
number of products is increasing on the European market. Here, the harmonisation 
or mutual recognition process is expected to be difficult due to the different opinion of 
the Member States. Whereas Belgium, The Netherlands, United Kingdom and Czech 
Republic are more liberal, countries like Germany are more restrictive considering 
the most well-known botanical products as medicinal products independent of their 
risk to human health.  
In Germany the public understanding of the consumer (“Is it a drug or food?”) is an 
important decision parameter for the competent authority to classify the botanical 
product as a medicinal product or as a food supplement. Another parameter can be if 
the botanical substance is already part of an authorised medicinal product with 
proven pharmacological effect.  
In Germany, as well as on the European level monographies or core data of 
botanical substances exist (Aufbereitungsmonographien der Kommission E 
BGA/BfArM, Monographies of HMPC, core data of HMPWP), which contain  
analysed scientific data of botanical drugs.  The presence of a monography is often 
used by the BfArM to classify the concerned product as a medicinal product 
independent of the reporting date and status quo of the monography.  
 
2.3.2.3. Situation in Germany - Botanical Extract 
 
Focusing on Germany, it should be mentioned, that especially botanical extracts 
used as “other substances” in food supplements might be a high risk regarding the 
accepted classification as a food supplement in this Member State. A botanical 
extract is likely to consist of a mixture of components that were selectively removed 
and enriched from the plant by treating with a solvent. Using water as an extracting 
agent is accepted by the authority as a kind of extraction commonly used for 
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foodstuffs. Therefore the extract will be normally regarded as a food ingredient. The 
discussion starts with using other extracting agents as water. Solvents like acetone 
lead to a change of the selectivity of the extraction procedure resulting in a different 
mixture and concentration of compounds in the extract.  
Here the question arises if this extract is still - similar to the aqueous extract - a 
naturally food ingredient or a complete new creation which has to be classified as a 
food additive. Quite often the extract is regarded as a food additive by the competent 
authority and therefore cannot be used without authorisation. Especially if the extract 
contains substances in a higher amount than could be consumed by normal diet or if 
the selectivity of the extraction leads to a strong enrichment or dilution of certain 
substances the extract will be classified as food additive. The more the extract differs 
from normal food the higher the risk of classification as a food additive. 
 
Another issue is the use of isolated secondary metabolites as an ingredient in food 
supplements. Botanical extracts may contain secondary metabolites, chemicals 
produced by plants for which no role has yet been found in growth, photosynthesis, 
reproduction, or other "primary" functions. Some secondary metabolites like e.g. 
carotenoids are known to have a positive effect on human health and might be of 
interest to be used as an ingredient in a food supplement. The most plants from 
which the metabolites are extracted from are typically foodstuff. However, extraction 
and isolation of the secondary metabolite alone, would probably result in a 
classification as a food additive. Therefore secondary metabolites are mostly offered 
in form of uncritical formulations like plant powder which contain a nameable amount 
of secondary metabolites.  

2.3.2.4. Situation in the Member States - Conclusion and Outlook 
 
In conclusion, for evaluation if the component is accepted as an “other substance” in 
food supplement, national legislation and the national opinion of the competent 
authority should always be considered.  
A large majority of Member States have drawn up positive or negative lists of “other 
substances” which can be used in food supplements or which are prohibited.  
This means that we are far away from a harmonisation of “other substances” that can 
be used in food supplements in Europe. Different opinions and statements of 
companies or authorities, and different marketability in the Member States are often 
finally reviewed by the courts and are therefore a risk for any company. Significant 
case laws have been established that are a helpful basis to assess the correct 
classification and marketability of a product.  
It is expected that the Health Claims Legislation which sets harmonised health claims 
in the European Union, will solve a lot of the borderline cases and therefore could be 
acting as a form of indirect harmonisation of “other substances”. 
 
A new initiative of the EC is the Regulation (EC) No. 764/2008, the Mutual 
Recognition Regulation which shall encourage the mutual recognition process and 
therefore the free movement of goods in Europe. The principle of mutual recognition 
is that each Member State is obliged to accept on its territory products lawfully 
manufactured and/or marketed in another Member State, unless there is any 
outstanding safety concern. The regulation has to be applied to situations where the 
legislation has not been fully harmonised at EU level. This is for example the 
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maximum limits of vitamins and minerals (until it is harmonised), herbals, other 
bioactive substances and the notification or authorisation procedure. The results of 
the new regulation will be seen in the following years. 
 

2.4. Approval of food supplements in Germany 
 
Food supplements don’t have to be approved or authorised in Germany. According to 
§5 Section 1 (NemV), food supplements have to be registered at the Federal Agency 
of Consumer Protection and Food safety – Bundesamt für Verbraucherschutz und 
Lebensmittelsicherheit (BVL) by the manufacturer or importer. A sample of the 
labelling has to be submitted together with the application form. 
   
This procedure is only a notification without an examination of the food supplement 
itself (quality, classification etc). The complete responsibility for the safety of the 
product and compliance with the food law provisions still lies with the manufacturer 
and distributors. As food supplements are classified as food, the German Food and 
Feed Code (LFGB) has to be considered. The most important requirements are that 
foods must be safe, and that consumers may not be misled by information or health 
claims on the package. 
 
Marketing of Food Supplements that do not comply with German Food Law 
Provisions 
 
Food supplements which do not comply with German food law principles can only be 
placed on the market in Germany if they have been granted a general degree 
pursuant to Article 54 (LFGB) or an exemption pursuant to Article 68 (LFGB). 
 
A general degree (Allgemeinverfügung) can be granted if a food supplement is 
legally placed on the market in another Member State of the European Union. An 
application has to be submitted to the BVL by the importer. Only in cases of health 
concerns or if the German authorities consider the product to be a medicinal product 
can the application be rejected.  
With a general degree granted the importer can place the food supplement on the 
German market. However, marketing exclusivity does not exist. Also other importers 
from other Member States can import a similar food supplement and place it on the 
German market. In contrast, manufacturers located in Germany are still not allowed 
to sell a similar product.  
The general degree is valid for an unlimited period. The general degree pursuant to 
Article 54 (LFGB) is an established national procedure based on the principle of 
mutual recognition. 
 
For a manufacturer located in Germany § 68 (LFGB) gives the possibility to receive a 
product-specific exemption with following marketing of the product in case the 
product does not meet the German legislation. In contrast to a general degree, an 
exemption is product-specific and initially valid for 3 years. It can be renewed two 
times for a maximum of 9 years. Similar to the general degree the application has to 
be submitted to the BVL which can reject the application if the product has any risk to 
human health or is considered to be a medicinal product.  
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Although free movement of human food is an objective pursued by means of 
European food law and the EC Treaty, there are great differences in acceptance of 
the ingredients used in food supplements by the Member States. In the past some 
countries like Germany or Spain pursued a more restrictive policy in assessment of 
these products, whereas other countries like the Netherlands or Great Britain showed 
a liberal position. This led to a restricted movement of goods. A lot of food 
supplements from the Netherlands were, and still are not allowed to be sold in 
Germany due to concerns of human health or because they were classified as 
medicinal products. 
 
 
 
  



Masterthesis 
 

 

Dr. Anette Mayer  19 of 60 

3. Principles of Food Safety in Europe 
 

3.1. Food Safety Requirements 
 
Food safety is a topic of high priority for legislation, politics and the public and it is 
legally defined that Food and therefore also food supplements have to be safe! 
Regulation 178/2002/EC lays down the general principles and requirements of food 
law, establishing the European Food Safety Authority (EFSA) and procedures in 
matters of food safety. 
 
§ 14 of the Regulation defines the Food safety requirements: 
 
Regulation No. 178/2002/EC,  Article 14 
 
1. Food shall not be placed on the market if it is unsafe. 
 
2. Food shall be deemed to be unsafe if it is considered to be: 
(a) injurious to health; 
(b) unfit for human consumption. 
 
3. In determining whether any food is unsafe, regard shall be had: 
(a) to the normal conditions of use of the food by the consumer and at each 
stage of production, processing and distribution, and 
(b) to the information provided to the consumer, including information on 
the label, or other information generally available to the consumer 
concerning the avoidance of specific adverse health effects from a 
particular food or category of foods. 
 
4. In determining whether any food is injurious to health, regard shall be 
had: 
(a) not only to the probable immediate and/or short-term and/or long-term 
effects of that food on the health of a person consuming it, but also on 
subsequent generations; 
(b) to the probable cumulative toxic effects; 
(c) to the particular health sensitivities of a specific category of 
consumers where the food is intended for that category of consumers. 
 
5. In determining whether any food is unfit for human consumption, regard 
shall be had to whether the food is unacceptable for human consumption 
according to its intended use, for reasons of contamination, whether by 
extraneous matter or otherwise, or through putrefaction, deterioration or 
decay. 
 
 
This is also valid for food supplements as Directive 2002/46/EC defines in Article 2 
that „food supplements means foodstuffs“. This definition is also found in the German 
NemV (Article 1).  
 
In the last decade the Member States and the Commission focused on food safety 
and established a broad food safety legislation to protect human health.  
In the following the principles of food safety in Europe, valid for food and food 
supplements are described.  
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3.2. History 
 
In the late 1990´s a series of food crises unsettled the trust of the consumers in food 
safety. Some examples of those were the dioxin-afflicted feed scandal, the misuse of 
antibiotics in pig feeding or the BSE crisis. The BSE crisis especially represents one 
of the worst food crises and policy disasters leading to the resignation of two 
government ministers, the slaughter of thousands of cattle and an estimated 
economic loss of about 1 billion Euro in Germany.  
 
As a consequence, the consumers developed a high sensitivity towards food safety - 
considering food safety as the most important factor of their food consumption.  
The European Commission (EC) declared food safety as one of its top priorities with 
developing food laws aimed at ensuring a high level of protection of human life and 
health, transparency of risks and the protection of the consumers´ interest under the 
EU-wide free movement of human food.  
 
Due to the above mentioned reasons, the EC established and updated a series of 
principles at the beginning of the new millenium. The White Paper on Food Safety 
from 12. January 2000 sets out the plans for a proactive new food policy: 
modernising legislation into a coherent and transparent set of rules, reinforcing 
controls from the farm to the table with the slogan “farm to fork” - and increasing the 
capability of the scientific advice system, so as to guarantee a high level of human 
health and consumer protection. With these plans the EC wanted to restore the 
consumer confidence in food safety, as well as in the European market and in 
European policy.  
 

3.3. Establishment of procedures for Food safety 
 
The general principles of food law were reviewed in 2002, as were the procedures 
relating to food safety, which led to the Regulation (EC) No. 178/2002 of the 
European Parliament and the Council of 28 January 2002. This regulation aims to 
harmonise existing national requirements, since differences between food laws of the 
Member States hamper the EU-wide free movement of foodstuffs and the ideal of 
creating a common basis for measures to ensure food safety. Therefore, the 
regulation which is binding for all Member States, lays down the general principles 
and requirements of food law and procedures in matters of food safety. Controls and 
monitoring take place throughout the food production chain, "from farm to fork". An 
important factor to know: the legal responsibility for ensuring the quality and safety at 
all stages of the food production chain stands with the operator! 
The Member States enforce the law, ensuring that operators comply with legislation 
and lay down appropriate measures and penalties for infringements. 
 
Risk Analysis 
 
Regulation EC 178/2002 establishes in EU law that the three inter-related 
components of risk analysis - risk assessment, risk management and risk 
communication - provide the basis for food law with a strong scientific aspect: 
Scientific assessment of risk must be undertaken in an independent, objective and 
transparent manner based on the best available science. A precautionary principle 
allows risk-management measures if there is a lack of scientific certainty, but a 
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likelihood of harmful health effects.  

EFSA 
 
The legislation also established the European Food Safety Authority, a European 
agency which provides the independent scientific and technical support for food-
related control, evaluation and which provides scientific advice. The EFSA assesses 
risks relating to the food chain and informs the Member States and the public 
accordingly. 
 
RASFF 
 
The regulation also established a Rapid Alert System for Food and Feed (RASFF) 
for the notification of a direct or indirect risk to human health deriving from food or 
feed. Each observed non-compliance shall be immediately notified to the EC under 
the rapid alert system, and then transmitted to the members of the network. Similarly, 
the Member States shall also notify the EC under the rapid alert system of any 
measure they have taken, for example withdrawal from the market or recall of food. 
Besides the Commission and the Member States, the EFSA also participates in the 
RASFF network. 
 
In case of serious risk to human health, the Commission is to adopt appropriate 
measures if the concerned Member State cannot control the risk alone. This can be 
suspension of imports, imposition of special conditions and adoptions of adequate 
interim measures. The measures are adopted by the standing committee on the food 
chain and animal health (SCFCAH). 
 
General Crisis-Management Plan 
 
The Commission, in close cooperation with the Member States and the EFSA is 
required by the Regulation to draw up a general crisis-management plan with 
practical procedures. When a situation involving a serious risk cannot be dealt with 
under the existing provisions, the Commission must immediately set up a crisis unit 
with EFSA providing scientific and technical support. The crisis unit is responsible for 
collecting and evaluating all relevant information and identifying the options available 
for preventing, eliminating or reducing the risk to human health. 

Transparency 
 
Better communication about food safety and the evaluation and explanation of 
potential risks, including full transparency of scientific opinions, are of key 
importance. Together with the transparency of legislation and with effective public 
consultation, a greater confidence of consumers in food safety is expected. 
 
Traceability 
 
Last but not least, the traceability of food and all substances incorporated into 
foodstuffs must be established at all phases of production, processing and 
distribution. Business operators are obliged to apply appropriate systems and 
procedures. In the case of realising that a substance or a product is harmful to 
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human health, the operator has to withdraw the product from the market immediately, 
to recall products already with the consumers and to inform the competent authority.  
 

3.4. Authorities for Food Safety 
 
Foods and therefore food supplements have to be safe. The food safety policy of the 
European Commission is a high priority project, based on a series of principles 
including transparency, risk analysis and prevention, the protection of consumer 
interests and the free circulation of safe and high-quality products within the internal 
market. A certain number of bodies are responsible for helping to guarantee food 
safety. They are connected by a network to ensure best cooperation, especially in 
cases of crisis management.  
In the following the most important bodies on the European and German level are 
described: 
 

3.4.1. Europe: EFSA, SCFCAH  
 
European Food Safety Authority (EFSA) 
 
The Regulation on General Principles of Food (Regulation 178/2002/EC) established 
the European Food Safety Authority (EFSA) which is responsible for risk 
assessment and risk communication associated with the food chain on a scientific 
basis. The EFSA was set up in January 2002 as an independent source of scientific 
advice and communication on risks to authorities and to the public. It works together 
with national food safety authorities responsible for risk assessment through the 
Advisory Forum network, where each Member State is represented by a 
representative. 

Requests for scientific assessments are received from the European Commission, 
the European Parliament and EU Member States, all of whom are responsible for 
risk management. The independent scientific opinions of the EFSA may serve as a 
basis for policy decisions in respect to risk management. 

EFSA also undertakes scientific work on its own initiative, or when asked by 
stakeholders or the general public. As an example, the initiative to start a guidance 
for safety assessment of botanicals and botanical preparations in food supplements 
came from the EFSA. The experts of the Scientific Committee of the EFSA adopted a 
discussion paper and brought it to the attention of the Advisory Forum. 

Standing Committee on the Food Chain and Animal Health (SCFCAH) 

Following the adoption of Regulation (EC) No. 178/2002, the regulatory committees, 
consisting of representatives of the Member States that have a key role in decision-
making on food safety issues, were reorganised within a single new committee called 
the Standing Committee on the Food Chain and Animal Health. 

This new Committee assists the Commission in the development of food safety 
measures. Its mandate covers the entire food supply chain. The Committee consists 
of representatives of the Member States and is chaired by a European Commission 
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representative.  

In case of serious risk to public health the SCFCAH adopts the measures initiated by 
the Commission by the committee procedure. In emergencies, the Commission alone 
can alone provisionally adopt necessary measures, however within 10 working days 
the Standing Committee must confirm or amend the measures. 
 

3.4.2. Germany: BVL, BfR, BfArM, SKLM 
 
Federal Agency of Consumer Protection and Food safety –  
Bundesamt für Verbraucherschutz und Lebensmittelsicherheit (BVL) 
 
The BVL was founded in the course of the re-organization of health-related consumer 
protection in January 2002. For the purpose of improving coordination between the 
Federal Government and the Federal States as well as improving the communication 
of risks, it was established as the authority responsible for risk management. The 
duties of the authority are in the area of food, commodities, feed, plant protection, 
veterinary medical products and genetic engineering legislation.  
 
The BVL is an autonomous superior federal authority under the jurisdiction of the 
Federal Ministry of Consumer Protection, Food and Agriculture (Bundesministerium 
für Ernährung, Landwirtschaft und Verbraucherschutz,  BMELV).  
 
Federal Institute for Risk Assessment –  
Bundesinstitut für Risikobewertung (BfR) 
 
The BfR comes under the portfolio of the BMELV for all scientific aspects of 
consumer health protection, and is responsible for risk assessment and risk 
communication. The entire assessment process is presented in a transparent 
manner to the authorities and to the public at large.  
Regarding food supplements, the BfR has made statements on the possible risks 
from food supplements and has informed consumers about problems which could be 
linked to the consumption of these products. BfR opinions on food supplements or 
food supplement ingredients are used as a decision-making aid. They act as a basis 
for risk-reducing measures by management institutions on the federal level and by 
federal state authorities. 
 
 
The Federal Institute for Drugs and Medical Devices –  
Bundesinstitut für Arzneimittel und Medizinprodukte (BfArM) 
 
The BfArM is an independent higher federal authority within the portfolio of the 
Federal Ministry of Health, and is responsible for medicinal substances and medical 
devices. It also provides scientific advice for government authorities and information 
for expert groups and the general public. In case of unclear demarcation of borderline 
products (medicinal product or food supplement) the BfArM gives an opinion. 
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The Senate Commission on Food Safety (SKLM) of the German Research 
Foundation (Deutsche Forschungsgemeinschaft) 
 
The SKLM, a research funding organisation, advises authorities and the government 
on the safety of foodstuffs. The risk assessment of foodstuffs, including novel and 
functional foods, covers the evaluation of food ingredients and additives as well as 
the evaluation of novel processes. The topics considered may originate from 
enquiries of the BMVEL or are chosen by the Commission on its own initiative, if they 
are considered to be of particular importance for consumer protection. 
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4. Principles of Safety concerning Food Supplements 
 

4.1. Background 
 
Food supplements have become widely available for consumers through several 
distribution channels in the EU. They are sold over the counter in pharmacies, can be 
bought in supermarkets and other shops, or via the Internet. They are currently 
available and used in such a way that they are almost becoming part of the common 
diet, thus providing significant human exposure regarding public health. This makes it 
tremendously important to ensure the quality and safety of food supplements 
available on the market. 
 
As already described in the Chapter “Principles of Food Safety in Europe” all 
principles of food safety set in the last decade are generally also valid for food 
supplement as „food supplements means foodstuffs“. Therefore it is legally binding 
that food supplements have to be safe! 
Similar to foodstuff, the operator (producer or distributor) has to ensure that the food 
supplement is not harmful, even for long-term consumption and that it is in 
accordance with the relevant legislation (e.g. Directive 2002/46/EC and NemV).  
An approval is not normally necessary. However, the operator has to consider that 
there exists authorisation procedures for additives, novel foods, genetically modified 
organisms, etc. The legal framework also contains some maximum limits for residues 
and contaminants, the general requirement of hygiene and defined procedures for 
the use of nutrition or health claims.  
 

4.2. Safety Assessment 
 
A comprehensive safety assessment is necessary since food supplements probably 
contain substances in a concentrated form. The more the ingredients of the food 
supplement departs from its traditional food use, the more care must be taken to 
collect data that demonstrate its physiological value and the absence of risk.  
 
There exists expert statements for the maximum daily dose for vitamins and 
minerals, which are defined as nutrients in Article 1 (NemV).  
For “other substances with a nutritional or physiological effect” no recommendation 
exists and the recommended dosages in food supplements by the operator are often 
arbitrary or based on “history of use as foodstuff”.  
Furthermore, there exists no standard in terms of specification of identity, purity and 
characterisation of ingredients and accompanying substances. Also detailed 
characterisation of raw substance and manufacturing process are not natural. The 
effects and mechanism of actions and also bioavailability are often not studied 
adequately and clinical studies are rare. 
 
However, the operator should perform a safety assessment of those “other 
substances”, because he has to ensure the safety of the product. This is laid down in 
the Regulation (EC) No 1925/2006 on the addition of vitamins and minerals and of 
certain other substances to foods, in the preamble section 20: 
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Reg 1925/2006/EC preamble 
(20) A normal and varied diet contains many ingredients, which in turn 
contain many substances. The intake of these substances or ingredients 
resulting from their normal and traditional use in current diets would not 
cause concern and does not need to be regulated.  
Some substances other than vitamins and minerals or ingredients 
containing them are added to foods as extracts or concentrates and may 
result in intakes that are significantly higher than those that could be 
ingested through eating an adequate and varied diet. The safety of such 
practices is in some cases seriously contested and the benefits are 
unclear; therefore they should be regulated. It is appropriate, in such 
cases, that food business operators,responsible for the safety of the foods 
they place on the market, assume the burden of proof in relation to their 
safety.   
 
 
For a detailed safety evaluation, all available information especially physiological, 
toxicological and pharmacological data should be collected. The SKLM recommends 
that the toxicological data set required for safety assessment should be collected or 
generated according to internationally recognised guidelines for additives or for 
nutrients and other substances (see opinion of scientific committee on food).  
Each ingredient has to be assessed individually and in potential interaction with other 
ingredients.  
One concept to evaluate substances that are structurally characterised is the 
threshold of toxicological concern (TTC) concept. (Kroes et al. 2004; Kroes et al. 
2005). This concept refers to the establishment of human exposure threshold values 
for all chemicals, below which there would be no appreciable risk to human health. 
This can even be done in the absence of a full toxicity database, based on their 
chemical structures and the known toxicity of chemicals which share similar structural 
characteristics. The TTC principle can also be used in food safety evaluation for low 
concentrations of ingredients that lack toxicity data (ILSI 2005).  
 
Adverse Health Effects and Interactions 
 
It is mandatory for preventative consumer health protection that adverse health 
effects have to be excluded if consuming the intended quantities for short-term or 
long-term consumption. This also has to be considered for situations when the 
recommended daily intake is exceeded or when interactions occur with concomitantly 
taken food supplements.  
 
Another important issue is the potential interaction of the food supplement with drugs 
taken by the planned target population. A recently published study showed that the 4 
most common classes of prescription medications with a potential for interaction are 
antithrombotic medications, sedatives, antidepressant agents, and antidiabetic 
agents (Sood et al., 2008). They accounted for 94% of the potential clinically 
significant interactions. The 5 most common natural products with a potential for 
interaction were garlic, valerian root, kava (not on the market in Germany), ginkgo, 
and St John's wort, which accounted for 68% of interactions.  
Therefore it can be concluded that a small number of prescription medications and 
dietary supplements accounted for most of the interactions. Fortunately, the 
interaction of drug and food supplement seems to not seriously harm the patients 
(Sood et al., 2008; Peng et al., 2004), but it has to be considered, since an incidence 
of 6% of potentially severe health consequences was recorded among patients 
taking specific drugs and specific botanical products at the same time (Peng et al., 
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2004). 
 
Currently, contra-indications do not usually appear on the labels, or on any 
associated documentation of the food supplement. The operator has to consider if 
labelling is necessary. 
The precautionary principle must be the rule in all cases to ensure consumer 
protection. 
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5. Safety assessment of Botanical Preparations intended  
 for Food Supplements  

 

5.1. Preamble 
 
A lot of food supplements contain botanicals and preparations derived from 
botanicals. This becomes more and more popular for the consumer due to their 
assumed health-promoting properties, e.g. carotenoids, flavonoids, fibres etc. and 
due to the opinion, that “natural” means “safe and healthy”. The knowledge about 
the use of the plants in food or food supplements rests largely on tradition and 
most of these products have a long history of use as food or as herbal medicine 
with tradition influencing the method of preparation, the forms of product and the 
dosage used.  

In contrast to public opinion, there is an increased awareness amongst safety experts 
that “natural” does not necessarily mean “safe”, and that adverse health effects can 
occur as a result of use or misuse. This may be due to the fact that substances 
commonly occurring at low levels in botanical food are extracted and re-introduced at 
much higher levels in specific products. This risk can be increased if toxic substances 
which occur naturally in plants are present and will be concentrated in this way. 
Therefore it has to be ensured that the concentrations of all substances are within 
safe limits. This is not an easy task since botanicals and botanical preparations are 
likely to consist of a complex mixture of components. Using different kind of 
preparations result in different mixture of components (qualitative and quantitative) 
with the possibility to receive new interactions between different constituents.  
 
In conclusion, this means that the risk operator has to perform a comprehensive 
safety assessment with all general parameters mentioned above for food 
supplements, but amended with additional safety aspects for botanicals and 
botanical preparations. 
 

5.2. Botanicals in Food Supplements – Special Aspects 

5.2.1. Identity 
 
The identity and the testing of identity are important requirements for any safety 
assessment. From the past cases of adulterations, mistakes or impurities are known 
and have been a serious risk to public health. One example is the adulteration of star 
anis with shikimi fruits, which contain toxins that can cause nausea, diarrhea and 
even apnoea (warning by BfArM, 2005). Another example was the warning in 2007, 
that Traditional Chinese medicines contain aristolochic acid.  
This might be the consequence of the increased popularity of the products and 
growing volume of sales. The harvest will also be performed by untrained personnel 
who are not familiar with the plants leading to misidentification, adulteration or mix-up 
of safe herbs with toxic species.  
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5.2.2. Variability and Concentration of Composition 
 
The safety assessment of botanicals is complicated by variability in composition of 
substances. The problem of the compositional variability of botanical preparations 
was recently highlighted with a study performed in the US. In the case of ginseng 
dietary supplements, differences in concentrations of specific key chemical markers 
of up to 200-fold were observed among 25 products obtained in health food stores 
(Harkey et al. 2001). This can be due to natural biological variances in plant 
substances influenced by environmental factors. Especially secondary metabolites 
like alkaloids, carotenoids and polyphenols, which are mainly responsible for efficacy 
of herbal products, are sensitive to stress by biotic and abiotic factors leading to 
variability of patterns and concentrations of metabolites within the same species. 
There is mentioned in the literature that metabolites produced in response to 
pathogen attack can vary in concentration one thousand-fold over short time periods 
(see EFSA Discussion paper EFSA/SC/26). So it is not surprising that plants 
harvested from the wild with many incalculable influences show less consistency of 
product.  
Therefore standardisation of the botanical preparation based on defined parameters 
like level of one or several active constituents should be used to ensure the quality 
and safety of the ingredients.  
 
Additionally, the type of preparation has to be considered in safety assessment. Type 
of preparation can be extraction, distillation, expression, fractionation, purification, 
concentration or fermentation leading to significant changes in the quantities and 
proportions of key components.  
Especially extracts should be evaluated with care. A botanical extract is likely to 
consist of a mixture of components that were selectively removed and enriched from 
the plant by treating with an extracting agent. Therefore the components might be 
present in a different amount and ratio than to the original plant, resulting in new 
interactions between different constituents.  
It should be considered that some extracts may be classified as food additives by the 
competent authority with the explanation that the isolated extract is no longer a food 
ingredient due to the selective enrichment of substances. This could result in 
subsequent loss of commercialisation of the concerned food supplement (Situation in 
Germany: see Section 2.3.2.3.).  
 
Furthermore, the plant substances used can be whole plants, parts of plants (roots, 
bark, leaves etc.), either whole or fragmented. This has an influence on the extracted 
substances, since substances might be restricted to special parts of the plant. 
Especially for toxic substances this possible distribution pattern has to be considered.  
 
Altogether, it is very important that the concentrations of bioactive agents and toxic 
components meet specifications and are within safe limits. However, it is not the best 
solution to use a concentration as low as possible. Here, it has to be noted that 
minimum concentration of the botanical ingredient might be required for using a 
special health claim otherwise the health claim cannot be applied for the product.  
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5.2.3. Purity and Contamination 
 
For a detailed safety assessment also the purity of the ingredients and the risk of 
chemical or microbiological contamination - particularly in products imported from 
outside the EU - has to be considered.  
 
Deaths through poisoning following consumption of products from Asia for example 
have been reported in Europe and the US arising from contamination with heavy 
metals, synthetic drugs and other undesirable substances (Ernst, 2002).  
Additionally, the risk by the presence of toxic substances naturally-occurring in plants 
which can be concentrated by preparation has to be evaluated.  
 
Contaminants will be discussed in detail in Section 5.6. 
 

5.3. Missing Legal Framework 
 
All listed issues prove that a comprehensive assessment is essential and important 
to ensure safety and quality of food supplement.  
However, until now no regulation of the food law provides any guidance how a safety 
assessment should be assessed. Risk assessors who have to evaluate safety of food 
supplements have no harmonised set of tools for this important evaluation. The 
general food law (Reg. (EC) No. 178/2002) established the European Food Safety 
authority (EFSA) which is inter alia responsible for risk assessment and providing 
scientific advice. Therefore, the EFSA was predestined to establish a guidance for 
the safety and quality of food supplements. 
 
In fact, the EFSA started to work on a general framework to ensure safety and quality 
of botanical food supplements and developed a two-level approach for the safety 
assessment of botanicals and botanical preparations.  
 

5.4. EFSA´s Activities on Safety Assessment of Botanicals 
 
This work was initiated in 2004 by the EFSA´s Scientific Committee publishing a 
discussion paper where they expressed their concern about quality and safety of 
food supplements containing botanicals and botanical preparations. The Advisory 
Forum adopted this paper during their next meeting and expressed the need for 
science-based guidance for assessing the safety of botanicals. They confirmed the 
expansion of the botanical products market in volume and variety, and recognised 
the absence of accessible data on the botanicals and/or botanical preparations 
available in the countries. This was concluded from a questionnaire sent to the 
Member States with the result that only 20% of the countries have national data that 
can be shared with the EFSA, and 40 % of the countries have no data available. The 
remaining 40 % of the countries have some data but not centralised and therefore 
difficult to share. Looking at available data on exposure, the situation is more 
problematic with 88% of the countries having no data at all.  
 
Afterwards, the Advisory Forum Members requested the EFSA to provide guidance 
for the safety assessment of botanical ingredients, and subsequently EFSA 
mandated the Scientific Committee to develop a tool-kit for safety assessment. The 
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committee was requested to consider the legislative framework and other legislative 
developments, like activities conducted by EMEA, in particular the HMPC or related 
activities already conducted by for example the AFSSA, the Council of Europe and 
ILSI. 
 
The result was a draft guidance (EFSA-Q-2005-233) with two compendia listing 
plants that contain toxic, addictive or psychotropic substances and plants to be 
reported to also have a medicinal use. Afterwards stakeholders and Member States 
had the chance via a public consultation to comment on it (December 07-February 
08). The comments were taken into account by the Scientific Committee and an 
updated guidance and one single compendium was published in June 2008.  
The document was forwarded to the EFSA’s Scientific Cooperation Working Group 
on Botanicals (representatives: EFSA, Member States, EC and EMEA) which is now 
testing the proposed approach for safety assessment with a number of real cases. A 
second consultation phase with stakeholders is planned before the final guidance 
document and compendium are due to be issued at the end of 2009. 
 

5.5. EFSA´s Guidance and Compendium for Safety Assessment  
 
The framework developed by the Scientific Committee of the EFSA shall provide risk 
assessors with a set of tools for safety assessment. 
The result of the EFSA activity is the guidance paper “Safety assessment of 
botanicals and botanical preparations intended for use as ingredients in food 
supplements“ (EFSA-Q-2005-233) with a two-level approach for safety 
assessment of botanicals ingredients intended for use in food supplements: 
 
Level A: Botanicals or botanical preparations for which an adequate body of 
knowledge exists could benefit from a ‘presumption of safety’ without any need for 
further testing. Based on reasonable evidence, they can be assumed to be safe, 
sometimes under certain restrictions.  
Level B: In contrast, for botanicals and botanical preparations for which it is not 
possible to conclude on safety based on available data, a detailed and more 
extensive safety assessment is recommended. The guidance describes the 
methodology for this approach. 

The aim of the assessment is to ensure that the botanical ingredient is safe when 
used in food supplements in the manner, quantities and time period of intake 
proposed. All population groups have to be considered, the healthy adult consumer, 
but also groups potentially vulnerable like the elderly, pregnant women, 
immunocompromised patients etc.  
 
Additionally, a compendium was developed that should help risk assessors to 
identify those botanicals that may deserve special attention and to set priorities for 
safety assessment. The compendium lists botanicals that are reported to contain 
toxic, addictive, psychotropic or other critical substances that may be of concern 
when used in food.  

Hazards linked to the possible presence of chemical and biological contaminants in 
botanicals and botanical preparations, as already covered by regulations and 
associated guidance addressing hygiene, quality or contamination aspects are not 
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addressed in the guidance. Also, In case of botanicals or botanical preparations 
derived from or proposed for use as a novel food, or from genetically modified plants 
the relevant guidelines have to be assessed.  
 

5.5.1. Content of Guidance and Compendium 
 
Information from several other guidance documents (AFSSA, 2003; Council of 
Europe, 2005; Schilter et al., 2003) were incorporated in the new EFSA guidance.  
The guidance identifies data and information considered as necessary to assess the 
safety of the botanical ingredient and propose a two level approach, Level A and 
Level B for safety assessment.  
 

5.5.1.1. Level A 
 
Level A: Safety presumed based on available knowledge. 
  No testing required (“Presumption of safety”) 

- long history of food use 
- absence of reported adverse effects in consumers at the proposed  
  level of use 
- no significant increase of intake compared to historical levels 

 
 
Botanicals can be classified as Level A if there is great experience with exposure by 
known levels of the ingredient in large population groups and for many years without 
reported adverse effects. Here, the guidance suggests, that the general information 
listed below (See 5.4.1.3) should be available, but no additional data is necessary. 
However, it has to be shown that the historical level of intake (average diets or 
studies on specific subgroups) will not be exceeded and that chemotypes and 
chemical composition is in line with historically used ones.  
 
Even ingredients with known toxic substances (e.g. listed in the Compendium) can 
be assessed with the Level A approach, the “presumption of safety”. Precondition is 
that the planned exposure of the ingredient is similar to the levels linked to the safe 
history of use or convincing evidence of the absence of significant levels of these 
undesirable substances in the specific plant parts or preparation. Additional 
consideration should be done.  
For toxic substances the significance of overall exposure should be assessed and 
compared with existing health-based guidance values such as the 
acceptable/tolerable daily intake (ADI/TDI) or the Threshold of Toxicological Concern 
(TTC). If no health-based guidance values are available or for genotoxic and 
carcinogenic substances, the Margin of Exposure (MoE) should be applied. The MoE 
approach compares toxic effect levels (NOAEL from animal studies) with human 
exposure levels (MoE: ratio of the no-observed-adverse- effect level (NOAEL) to the 
estimated exposure dose or concentration).  
The Scientific committee published an opinion related to a harmonised approach for 
risk assessment of substances which are both genotoxic and carcinogenic in 2005 
(EFSA-Q-2004-020). There, the MoE approach is described and a guidance is given 
on how to interpret the MoE for risk management actions.  
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It is important for ingredients consisting of complex mixtures of different botanicals, to 
perform the assessment on the level of the individual substances of concern known 
to be present. 
 

5.5.1.2. Level B 
 
Level B: Further testing and/or data required 
In the case of botanical or a botanical preparation 

- whose anticipated intake is significantly higher than the estimated historical  
             intake level 

- or for which the historical intake level cannot be assessed 
toxicity test data should be provided. 
 
 
If the estimated intake is significantly higher than known from the history of use or if 
the historical intake level is unknown, additional data is necessary for safety 
assessment. Especially, the possible impact of compounds of concerns (e.g. toxic, 
addictive, psychotropic as listed in Compendium) should be assessed.  
 
A toxicological evaluation is expected in Level B and all available information should 
be listed.  
There can be used finished studies or statements why a study was not performed. 
The exact specification and identity criteria for the botanicals used for the studies 
should be listed together with their relationship to the final product used in the food 
supplement. The material to be tested has to be characterized and any deviation to 
the general specification described.   
The “Guidance on submissions for food additive evaluations by the Scientific 
Committee on Food” (SCF 2001) can be used as pattern for expected studies. 
 
Additional information might be also: 
 
Toxicokinetics including metabolism of relevant biologically active components 
whenever available from literature. Here, the possibility of interaction among 
components or medicinal products has to be considered as this interaction can alter 
bioavailability, metabolism and toxicity.  
 
Genotoxicity testing 
The guidance suggests two in vitro tests to test for genotoxicity (according to OECD 
guidelines). Any deviation should be explained in detail. No genotoxicity testing is 
possible, if the genotoxic compounds in the ingredient are well-known and the intake  
level is not significantly higher. Here, a scientific justification together with available 
data should be provided.   
 
If in vitro tests resulted in one or more positive results a follow-up by in vivo testing is 
needed, unless it can be adequately demonstrated that the positive in vitro findings 
are not relevant for the in vivo situation. If the in vivo tests show a genotoxic potential 
the botanical is not recommended to be used in a food supplement. 
 
Subchronic toxicity testing 
Furthermore, independent from results of the genotoxicity testing: the guidance 
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suggests a subchronic toxicity test with a 90-day study in rats to establish a no-effect 
level (NOAEL).  
 
Other studies 
The results of the genotoxicity and subchronic toxicity studies might lead to the 
necessity to perform further studies (e.g. reproductive toxicity, developmental toxicity, 
neurotoxicity or immunotoxicity). 
 

5.5.1.3 Proposed data requirements for safety assessment 
 
The guidance lists a range of technical, exposure and toxicological data, which 
should be available for a comprehensive safety assessment. These general data 
requirements (for both levels) include for example specification and characterisation 
of the botanical ingredient, determination of intended use and the ensuing exposure 
which are described in the following.  
The guidance focuses on safety assessment, therefore hazards linked to the possible 
presence of chemical and biological contaminants or quality deficiencies are not 
addressed. Here, the necessary data has to be added if applicable. 
 
1. Technical data  
 
1.1. Identity and nature of the source material  
- Identity, i.e. scientific name and common names  
- Part used (e.g. root, leaf, seed…)  
- Geographical origin (continent, country, region)  
- Growth and harvesting conditions (wild or cultivated; cultivation practices, time of  
  harvest in relation to both season and stage of the plant growth)  
- In the case of cultivated plants, the origin of the seed or propagules.  
 
1.2. Manufacturing process  
- Information on kind of preparation and methods of manufacture (raw material and  
   product) 
- Information on substances used during manufacturing process, e.g. identity of   
   extraction solvents, reagents, special precautions (light and temperature).  
-  Standardisation criteria (e.g. see European Pharmacopoeia).  
 
1.3. Chemical composition  
Data on the chemical composition of the ingredient should be provided with 
emphasis on compounds of relevance for the safety assessment. 
 
1.4. Specifications 
- Specifications may be based on nutritional or biologically active components or  
  (when unknown) on selected chemical markers.   
- Limits for, or absence of specific undesirable / toxic substances should be specified.  
- The proposed specifications should be modelled on recent European or other 
internationally accepted specifications (e.g. pharmacopoeia or the guidelines of the 
EMEA Committee on Herbal Medicinal Products (HMPC)). Where the proposed 
specifications differ from internationally recognised specifications, the differences 
should be pointed out.  
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- Preferably, validated and well-established methods should be used for the analysis.  
   
1.5. Stability 
The stability of the botanical ingredient should be demonstrated over the shelf-life 
time, and any information concerning possible degradation has to be described. 
 
1.6. Proposed uses and use levels  
Information should be provided on the intended uses and recommended intakes for 
each botanical ingredient.  
 
1.7. Information on existing assessments  
Information on any existing assessments by national competent authorities or other 
bodies should be provided. 
 
2. Exposure: extent and time 
 
It is important to characterise the expected human exposure to the botanical 
ingredient as much as possible according to the recommended modalities of use in 
terms of extent and time.  
 
Data and information should be provided on:  
a) Anticipated human exposure to the botanical ingredient, including  
- amount (e.g. maximum and average daily intake or exposure) 
- frequency 
- duration 
b) Possibility of additional / combined human exposure to the botanical or botanical 
preparation through different categories of food, food supplements and/or medicinal 
products that can be consumed together.  
c) Modality of use of the ingredient.  
d) Information on historical use of the ingredient in relation to the modalities of use 
and resulting exposure levels if known (Europe and outside).  
 
Estimates of average exposure ranges associated with the use of the botanical 
ingredient in the EU Member States should also be provided.  
Every dietary exposure assessment is affected by scientific uncertainties and 
therefore, it is important to characterise the extent of uncertainty, so that it can be 
taken into account by risk managers. 
 
3. Toxicological data  
 
Studies on toxicity and toxicokinetics, including metabolism of botanicals and 
botanical preparations should be conducted using current internationally agreed 
protocols and according to the principles of Good Laboratory Practice (GLP). 
Protocols for special studies which differ from standard tests should be developed on 
a case-by-case basis, and divergence from GLP standard should be explained. 
  
Studies carried out should be those necessary to demonstrate the safety of a 
botanical or botanical preparation and planned in accordance with the principles of 
reduction, refinement and replacement of animal studies. Where adequate data is not 
available for the safety assessment, in vivo studies may be needed in order to 
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assess possible risks to humans from the ingestion of botanicals or botanical 
preparations.  
 

5.5.1.4. Compendium 
 
The compendium lists botanicals that are reported to contain toxic, addictive, 
psychotropic or other critical substances that may be of concern when used in food. 
Various sources of information have been evaluated to provide information on these 
substances (e.g. upper limits). Botanicals named are still allowed to be used, as the 
compendium is not a “negative list”, but should be evaluated with greatest care. 
Toxicity can only be related to specific parts of the plant or to specific preparations, 
and may vary from one variety to another. Additionally, processing techniques might 
remove or destroy toxic components which are possibly present. 
 
The botanicals mentioned in the compendium would be given a high priority level  
- if it is known that they contain genotoxic or carcinogenic substances,  
- if not all EU countries allow or recommend it for food use,  
- if adverse health effects have been reported (also from animal studies),  
- if the consumption has significantly increased during recent years in the EU and  
- if only limited data of history of use and toxicity are available with an intended use  
  level expected to be relatively high.  
 
Botanicals that are reported to have a low toxic potential, and for which the intended 
intake/exposure levels are within the range of intake levels resulting from the 
European Member States average diet would be given a low priority level. 

The compendium is a living database and will be updated periodically. Sources of 
information are relevant national lists or updated assessments carried out by expert 
committees of EFSA, EMEA, WHO, Council of Europe, European Pharmacopeia and 
others. 
 

5.5.1.5. Open Issues and Discussion 
 
Some open issues are still present with the EFSA guidance and samples will be 
discussed in the following: 
 
Level A: “long history of use” 
 
It is not clarified how a “long history of use” is defined. Does it mean prior to 1997, 
based on the time point of the novel food regulation? Or alternatively 15 or more 
years, which may be very difficult to document. 
Here, the Scientific Committee states: It was not possible to propose a science-
based threshold for what could be considered as “long term” history of food use. The 
guidance recommends a review of the available body of knowledge, i.e. how 
significant is the exposure, its continuity, and whether adverse effects have been 
reported, rather than just focussing on the duration of the food use (see EFSA Report 
back on comments). 
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Level A: “Absence of reported adverse effects at proposed level of use”  
 
Searching for case reports in Medline leads to many cases for “harmless” plants like 
camomile, peppermint, liquorice or garlic. Therefore, the requirement of Level A 
“absence of reported adverse effects at proposed level of use” might be difficult to 
fulfil.  
 
Level A and B: “no significant increase of intake” 
 
There exists no definition for “significant increase”.  
The expression “greatly exceeding” used in Regulation (EC) No. 1925/2006 in 
preamble 2 and Article 8 (1) is also not defined and it is unclear if a difference 
between both expressions should be exist. 
In addition, there is no reliable intake data available that could be the basis for the 
calculation of a significant increase. 
 
Level B: testing requirement 
 
The Guidance requests a complete toxicological evaluation for substances falling 
under Level B.   
Following the tests and data are required: 
-toxicokinetics (incl. interactions) 
-genotoxicity (OECD 471, 476 and 473/487: all 3 levels at that stage) 
-90 days toxicity (NOAEL) 
-other tests on a case-by-case basis. 
 
This means that a lot of in vitro and animal studies have to be performed, making the 
assessment very expensive. Also the high amount of animals needed was criticised 
by stakeholders during public consultation. But, EFSA argued that this is only 
necessary for Level B substances, where the data is needed. 
However, the requirements are even higher than necessary for traditional herbal 
medicinal products in some EU Member States.  
A similar situation is the presence of some EMEA monographies of botanical drugs, 
which do not contain toxicological data. Here, the corresponding food supplement 
with the same botanical substance should not be forced to present toxicological data 
as this means again higher requirement. 
  
Furthermore for food supplements containing a mixture of different substances, a 
pragmatic solution should be found. Testing of each single substances would be an 
immense workload requiring a lot of animal studies. 
 
Conclusion 
 
The guidance can serve as a useful tool for safety assessment of food supplements 
containing botanical ingredients. Its focus is not only on safety, but also on quality 
parameters and is a further step of harmonisation in the area of food supplements in 
the EU.   
However, there is a need to clarify some definitions used. Also, the testing 
requirements for Level B are immense and might be impossible to undertake for 
small and medium sized enterprises. On the other hand, the guidance does not 
discuss hazard by contaminations or other important issues the risk operator should 
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consider. The risk operator has to search for information in a multiplicity of other 
guidelines and regulations, and needs a lot of experience to find and evaluate each 
necessary aspect. Therefore, a complete and updated list of guidelines and 
regulation that might be relevant for safety/quality/risk assessment should be linked 
to the EFSA guidance.  
Furthermore, the EFSA emphasises that botanicals listed in the compendium can still 
be used as ingredients for food supplements, if provided data ensure the safety. 
However the time will tell if in practice the compendium is used as a negative list.  
 
It is welcome that the EFSA’s Scientific Cooperation Working Group on Botanicals 
tests the proposed approach with a number of real cases and that a second 
consultation phase will take place before finalisation of the guidance document and 
compendium.  
 

5.6. Contaminants and other Points to be considered  

Safety Assessment 
 
The EFSA guidance gives risk operators a tool kit for the safety assessment of 
botanicals and botanical preparations intended for food supplements. The guidance 
itself focuses on technical and quality data (e.g. identity, manufacturing or stability), 
on exposure and on the toxicological evaluation.  
The guidance does not focus on hazards by chemical or microbiological 
contamination, which might be defined as a matter of “Purity”. Purity is defined as the 
absence of impurity or in our context of contaminants in a substance. Contaminants 
of the ingredient can be e.g. pesticides, residual solvents, heavy metals, 
microorganisms, mycotoxins and naturally occurring toxic ingredients.  
 
Therefore, for a comprehensive safety assessment risk operators have to also 
consider the purity of the botanical ingredient very carefully. 
Last but not least, irradiation or the use of genetically modified substances should be 
taken into account, at least for labelling issues. 
 
RASFF 
 
Currently, there are documented contaminations of Lead and Cadmium in food 
supplements with algae spirulina, dioxine and PCBs in fish oil capsules and melamin 
in zinc capsules. Such information can be taken from the Rapid Alert System for 
Food and Feed (RASFF) in a weekly overview or from the annual reports. 
The annual reports of the RASFF provide useful data on the number and origin of 
notifications received in the past (currently available: DG SANCO RASFF Annual 
Report 2007).  It also summarises the products and countries involved, the identified 
risks and the follow-up actions carried out in response to various food safety 
problems. 
The current notification of the RASFF can be followed on the homepage of the EC 
(http://ec.europa.eu/food/food/rapidalert/index_en.htm), where the EC 
publishes a weekly overview of alert notifications, information notifications and border 
rejections. They can act as a source of information for risk operators.  
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Maximum Levels of Contaminants 
 
EU legislation stipulates that food containing a level of contaminants that is a risk to 
public health - in particular at a toxicological level - cannot be put on the market. 
Since many contaminants are naturally occurring, it would be impossible to impose a 
total ban of these substances. Instead, the strategy is to keep these substances at 
levels which are as low as possible, and which are determined on the basis of sound 
scientific evidence. Maximum levels are set for contaminants of greatest concern to 
EU consumers, either due to their toxicological potential, or to the prevalence in the 
food chain. These include heavy metals, aflatoxins, dioxins and nitrates. The levels 
are set on the basis of scientific advice provided by the EFSA. 

The legal basis for the setting of maximum levels for contaminants in food is the 
Council Regulation (EEC) No. 315/93 of 8 February 1993 laying down Community 
procedures for contaminants in food (“Contamination Regulation”). In Article 2, it is 
defined that “Food containing a contaminant in an amount which is unacceptable 
from the public health viewpoint and in particular at a toxicological level shall not be 
placed on the market“ and „Furthermore, contaminant levels shall be kept as low as 
can reasonably be achieved by ...good practices at all the stages..“.  
For reasons of human health protection, the Regulation granted authority to the EC 
to establish EU-wide limit values for contaminants in food by an open Community list 
which can also list different maximum levels for different foodstuffs. Levels are set 
after a toxicological assessment of the substance.  
 
The first EU-wide maximum level was set for mercury in fish and fisheries products in 
1993, as this was a strongly discussed topic. Maximum levels for lead and cadmium 
for cereals, vegetables, fruits, meat and fisheries products followed in April 2002.   
 
A completely new EC regulation for contaminants came into force in 2006, including 
the maximum levels in the Regulation itself: 
The Commission Regulation 1881/2006 of 19 December 2006 setting maximum 
levels for certain contaminants in foodstuffs.  
Here, certain contaminants are listed with tolerable levels in certain foodstuffs. These 
contaminants are nitrate, mycotoxins (aflatoxins, ochratoxin A, patulin, 
deoxynivalenole, zearalenone, fumonisins, T'-2 and HT-2-toxin), metals (lead, 
cadmium, mercury, inorganic tin), 3-MCPD, dioxins and polychlorinated biphenyls 
(PCBs) and polycyclic aromatic hydrocarbons (benzo(a)pyrene). 
 
Where no limits for contaminants and undesirable substances are set, Article 14 of 
Regulation (EC) No 178/2002 has to be considered:  
 
 
Food safety requirements 
1. Food shall not be placed on the market if it is unsafe. 
2. Food shall be deemed to be unsafe if it is considered to be: 
(a) injurious to health; 
(b) unfit for human consumption. 
 
 
As a consequence, the business operator has to set appropriate limits to ensure the 
safety of foodstuff and of food supplements. 
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5.6.1. Heavy Metals 
 
Heavy metals such as lead, cadmium and mercury belong to environmental 
contaminants in foodstuffs which in certain amounts can be a risk to human health. 
They can occur naturally without human intervention, they can also originate from 
production waste, use of concerned products and the disposal of these products in 
the environment. This leads to accumulation of heavy metals in animals and plants 
used for food. Specifically plants might be a considerable source for heavy metal in 
preparations intended for food supplements. 
  
This was affirmed by food monitoring of food supplements available on the German 
market in the year 2005 showing that certain food supplements were contaminated 
with heavy metals, like lead and cadmium. One example was algae preparations, 
which often show high cadmium and lead content (see homepage of 
Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit). 
 
Another example was contaminated ayurverda products. A case of lead 
contamination of a 60 year old woman by ayurverda medicine is documented and the 
Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit warns the 
general public against ayurvedic food supplements. Ayurveda products can contain 
herbals alone or herbals combined with metals (like lead, mercury, iron and zinc) and 
gems, a practice known as rasa shastra.  
 
A current study performed in the USA tested ayurvedic products sold via the Internet 
(Saper et al., 2008). They found that 21% of ayurvedic products contain significant 
levels of lead, mercury or arsenic exceeding standards for acceptable daily intake of 
toxic metals. Almost 41 percent of rasa shastra products had a greater prevalence of 
metals, including high levels of lead and mercury. "Several … rasa shastra medicines 
could result in lead and/or mercury ingestions 100 to 10,000 times greater than 
acceptable limits," the researchers wrote.  
 
Legislation 
 
By Commission Regulation (EC) No 1881/2006 maximum levels of lead, cadmium 
and mercury in foodstuffs are set. However, food supplements themselves were still 
not covered by a provision on maximum levels of heavy metals. 
 
In Europe, based on the results of the 2005 food monitoring, the German Federal 
Environment Ministry urged the EU to start discussions on limiting lead and cadmium 
content in certain food supplements. This was supported by Finland in February 2008 
which also found mercury contaminated ayurveda products on the market (25-40 
mg/kg Mercury). Discussions among EU experts lead to a draft by the EC which was 
discussed and accepted by the Member States at the meeting of the Standing 
Committee on the Food Chain and Animal Health on 11 April 2008.  
 
The resulting Commission Regulation (EC) No. 629/2008 of 2 July 2008 amends 
the Regulation (EC) No. 1881/2006 and sets maximum levels for certain 
contaminants (lead, cadmium and mercury) in food supplements.  
 
In comparison to herbal medicines where the maximum level for lead is 5 mg/kg, 
food supplements may contain only 3 mg/kg. In contrast Cadmium which has a limit 
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of 0.2 mg/kg in medicinal products, is limited in food supplements to a maximum 1.0 
mg/kg and in food supplements derived from algae even up to 3.0 mg/kg. 

Maximum levels for lead, cadmium and mercury according Regulation 629/2008/EC 
amending Regulation 1881/2006/EC setting maximum levels for certain 
contaminants in foodstuffs 
Lead Food supplements max. 3.0 mg/kg 
Cadmium Food supplements, except seaweed max. 1.0 mg/kg 
 Food supplements, consisting exclusively or mainly of 

dried seaweed or of products derived from seaweed 
max. 3.0 mg/kg 

Mercury Food supplements max. 0.10 mg/kg 
 
Now, for the first time, maximum levels for heavy metals are set in food supplements 
and there is a legal basis, after a transitional period, to withdraw food supplements or 
food additives with high levels of lead, cadmium and mercury from the European 
Market. This becomes effective in July 2009.  
Therefore, companies and operators are advised to check all botanicals and 
botanical preparations, vitamins, additives etc. intended for food supplements for 
their content of heavy metals. 
 

5.6.2. Pesticides 
 
For pesticides it is necessary to ensure that such residues should not be found in 
foodstuffs - and therefore also in food supplements - at levels presenting an 
unacceptable risk to humans health.  
 
Legislation 
 
The legislation applicable before 1 September 2008 was complex. For some 
pesticides, the Commission set Maximum Residue Levels (MRLs), for other 
pesticides, Member States were responsible. And, there were pesticides, where no 
MRLs were set at all.  As a consequence, business operators had to deal with 27 
lists of national MRLs and consumers were confused by different MRLs in Member 
States and therefore different opinion on safety of the concerned substances.  
In Germany pesticides were regulated by the Rückstands-
Höchstmengenverordnung (RHmV). 
 
Since 1 September 2008, the Regulation (EC) No 396/2005 as amended on 
pesticide residues is applicable. This Regulation completes the harmonisation and 
simplification of pesticide MRLs throughout the EU. The Regulation covers around 
1100 pesticides currently or formerly used in agriculture in or outside the EU and lists 
MRLs for 315 fresh products and their product after processing, adjusted to take 
account of dilution or concentration during the process.  
The Regulation contains also the EU MRLs (about 45,000) already in force before 
September 2008, the recently harmonised MRLs previously set by the Member 
States (about 100,000) and a list of low risk substances for which MRLs are not 
necessary. A database with all MRLs and all products listed in the Regulation is 
available (http://ec.europa.eu/sanco_pesticides/public/index.cfm). 
The EFSA is responsible for the risk assessment and evaluates each intended new 
MRL, the MRL is subsequently set by EC. Are pesticides not listed, a MRL of 0.01 
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mg/kg is defined.  
 
If pesticide residues are found at a level of concern for consumers, the RASFF 
circulates the information and measures are taken to protect the consumer. It is 
clear, that it is not possible to check for all 1100 pesticides in a botanical ingredient at 
the same time. Therefore, an exact knowledge of the residue situation is required in 
order to choose the most appropriate quantitation method. 
 

5.6.3. Microrganisms and Mycotoxins in botanical preparations 
 
Microorganisms 
 
Natural products have microbiological colonies due to their origins and 
microbiological hazards in food form a major source of food-borne diseases in 
humans. To reduce the microbiological burden and to avoid any unnecessary 
contamination Good Hygiene and Manufacturing Practices (GHP, GMP) have to be 
used for harvesting, manufacturing and storage of foodstuff. 
It is important to ensure that products do not contain any pathogenic or potentially 
pathogenic organisms, their toxins or metabolites in quantities that present an 
unacceptable risk for human health, and contamination has to be controlled.  
For food supplements, the RASFF documented for example several cases of 
microbiological contaminations of vitamins contaminated with Enterobacter sakazakii. 
 
Therefore, the microbiological burden should be controlled and microbiological 
criteria are tools that can be used in assessing the safety and quality of foods. 
 
Microorganisms - Legislation 
 
For some foodstuffs there exists legal-binding limits for their microbiological purity. 
The Commission Regulation (EC) No. 2073/2005 on microbiological criteria for 
foodstuffs lays down food safety criteria for certain important bacteria, their toxins 
and metabolites in specific foodstuffs.  
For other foodstuff and for all food supplements, there exists no EU regulation. 
 
Therefore, specific limits for microbiological purities have to be defined by the 
operator. For botanical food supplements containing fruits, vegetables or herb 
extracts the following several sources can be used as an orientation: 
 
Commission Regulation 2073/2005/EC 
Contamination with Escherichia coli and Salmonella of fruits and vegetable are listed 
(pre-cut fruits and vegetable, ready-to-eat and unpasteurised fruit and vegetable 
juices, ready-to-eat) and could be used for botanical food supplements.  
 
DGHM 
Furthermore, there also exists a proposal for allowed limits in different foodstuffs by 
the German Society for Hygiene and Microbiology (DGHM) that might be applicable 
for powdered herbs in food supplements.  
 
EHIA 
A proposal for limits in herbal and fruit teas is provided by the European Herbal 
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Infusion Association (EHIA).  
 
European Pharmacopoeia 
Another possibility is the European Pharmacopoeia, where the monograph 
“Microbiological Quality of Pharmaceutical Preparations” is included. Category 3A is 
quite often used for tablets and capsules of food supplements. Herbal medicines 
have to meet the requirements of Category 4.   
 
Mycotoxins 
 
Mycotoxins are toxic secondary metabolites of fungi. They can contaminate various 
agricultural commodities either before harvest or under post-harvest conditions. Of 
the thousands of existing mycotoxins, a few hundred are associated with food, and 
only a handful present food safety challenges to the farm-to-fork continuum. Present 
in sufficiently high levels, these mycotoxins can be toxic with acute, chronic, 
mutagenic and teratogenic effect. Examples are Aflatoxin B1 (AFB1), fumonisins and 
patulin, which are suspected human carcinogens. Deoxynivalenole and other 
trichothecenes as well as AFB1 are likely to exert immunosuppressive effects, and 
fumonisin B1 (FB1) may contribute to neural tube defects (Murphy et al., 2006). 
 
Mycotoxins and Legislation 
 
Community measures have been taken for the following mycotoxins: aflatoxins, 
ochratoxin A, fusarium-toxins (Zearalenone,Desoxynivalenone, Fumonisins), and 
patulin. Maximum residue levels for these mycotoxins in food are set in Commission 
Regulation (EC) No 1881/2006.  
 
Scientific evaluation and risk assessment by mycotoxins and natural toxicants at the 
European level is done by EFSA. Currently, EFSA published a call for proposals 
(CFP/EFSA/CONTAM/2008/01) for scientific information on further mycotoxins for 
which EFSA expects that the EC will ask EFSA to assess the risks to human health 
in the near future. These further mycotoxins are alternaria toxins, ergot alkaloids, 
moniliformin, stigmatocystin, diactoxyscirpenol, nivalenol and Phomopsins which are 
known to be harmful to human health. The proposals are used to collect and compile 
scientific information for risk assessment. 

 
5.6.4. Naturally occurring toxic compounds 

Limits for naturally occuring toxic compounds can also be found in the German 
Regulation on Flavourings (Aromenverordnung, AromV). In Annex 4, substances with 
flavouring properties are listed, which occur naturally in food ingredients.  
For substances not listed in the AromV, a comprehensive safety assessment is 
necessary resulting in setting acceptable limits. Here, the EFSA guidance can be 
used as a useful tool. 

5.6.5. Food contact material 
 
To complete the aspects of contamination of food supplements it should be 
mentioned here, that also food contact material has to be considered. Food contact 
materials should be safe and should not transfer their components into the foodstuff 
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in unacceptable quantities. The Regulation (EC) No 1935/2004 sets up the general 
requirement for all food contact materials.  

5.6.6. Flavourings and Additives 
 
Council Directive (EEC) No 88/388, as completed by Council Directive (EEC) No 
91/71, sets out the definition of flavourings, general rules for their use, requirements 
for labelling and maximum levels for substances which raise concern for human 
health.  
The EC has adopted a package of legislative proposals which would introduce 
harmonised EU legislation on food enzymes for the first time, and upgrade current 
rules for flavourings and additives to create a simplified common approval procedure 
based on scientific opinions from the EFSA.  
The Regulation (EC) No 1331/2008 of 16 December 2008 establishes this common 
authorisation procedure for food additives, food enzymes and food flavourings. 
Regulation (EC) No 1333/2008 focus on food additives.  
 
The Community legislation on food additives is based on the principle that only those 
additives that are explicitly authorised may be used. New additives are scientifically 
evaluated by the EFSA, and authorised and published in a positive list by the EC. In 
parallel, currently already authorised additives in the EU (more than 300 additives) 
are re-evaluated by the EFSA and might be withdrawn if a risk to public health is 
present. 
Most food additives may only be used in limited quantities in certain foodstuffs. 
Details can be found in the German Zusatzstoffzulassungsverordnung (ZzulV), 
which lists additives, limits and concerned foodstuff. If no quantitative limits are 
foreseen for the use of a food additive, it must be used according to good 
manufacturing practice, i.e. only as much as necessary to achieve the desired 
technological effect.   
 
The EFSA is also working on a comprehensive evaluation of 2800 flavouring 
substances currently in use in the European Union. Specifically the genotoxic 
potential of these substances is evaluated. The EFSA has discussed and adopted 
around 90 opinions on food flavourings and intends to complete the evaluation of all 
flavourings in 2009. Afterwards, the Commission will establish a positive list of 
flavouring substances that will be authorised for use in the EU.  
 
5.6.7. Irradiation  
 
Irradiation is a physical treatment of food with high-energy, ionising radiation. It is 
used worldwide to prolong the shelf life of food products and/or to reduce the number 
of viable microorganisms and therefore prevent food-borne diseases.  
 
In Europe, the use of irradiation has to be authorised and is allowed only if there is a 
reasonable technological need, if it presents no health hazard, if it is of benefit to the 
consumers and if it is not used as a substitute for hygiene and health practices or for 
good manufacturing or agricultural practice. 
 
Legislation 
 
At Community level, irradiated foods and food ingredients are regulated by 
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Directives 1999/2/EC and 1999/3/EC. These regulations cover general and 
technical aspects for carrying out the process, conditions for authorising food 
irradiation, labelling of irradiated foods and providing a list of food and food 
ingredients treated with ionising radiation. So far, this list of products authorised for 
irradiation within the whole EU contains only a single food category: "dried aromatic 
herbs, spices and vegetable seasonings". 
 
In Germany the directive was implemented into national law by the 
Lebensmittelbestrahlungsverordnung (LMBestrV) on 14 December 2000.  
In Germany only dried herbs and spices are allowed to be irradiated. All irradiated 
products and finished products containing irradiated ingredients have to be labelled 
with "bestrahlt" or "mit ionisierenden Strahlen behandelt".  
 
The risk assessor has to consider that herbs and spices especially from Asia might 
be irradiated. Therefore, an additional test for irradiation should be performed. It has 
to be mentioned that in Germany irradiation is not quite accepted by the consumers 
and the marketability of the product is limited.  
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6. Checklist for Evaluation and Safety Assessment of  
Botanical Food Supplements 
 
A comprehensive evaluation and safety assessment of food supplements before 
marketing is necessary, since the General Food Law - Regulation (EC) No 178/2002 
- assigns primary legal responsibility for the safety of the products placed on the 
market on the business operators. 
Especially for botanicals and botanical preparations special points have to be 
considered. For example, extracts might contain substances at much higher levels 
than commonly ingested by normal diet, or toxic substances naturally-occurring in the 
plant can be concentrated by preparation.  
  
The introduced “Guidance on the safety assessment of botanicals and botanicals 
preparations” by the EFSA with its two-level approach helps to identify necessary 
data and testings. However, further data is required to avoid any hazards by 
contaminations, the use of illegal substances or incorrect labelling. 
Therefore, a detailed risk and safety assessment as described in Chapter 5 should 
be performed on a case-by-case basis. 
 
The subsequent checklist was developed to ensure the completeness of data and to 
evaluate the risk of marketability. Additional factors, like classification or marketing 
status are also incorporated into the risk assessment.  
 
 
Checklist: 
 
The checklist ist divided in three part: 
 
The first part focuses on the food supplement, contains questions to the operator, 
possible answers (yes, no, unknown) with subsequent risk category and 
recommended activity. The risk categories are 0 (no risk), 1 (low risk), 2 (high risk), 3 
(highest risk). The activities are Stop (Stop of Development or Commercialisation), 
Go (Proceed with Development or Commercialisation) or further recommended 
activities. 
The second and third part check the availability of further necessary information. The 
availability of data will be answered with Yes and No. Part II focuses on ingredients 
and final food supplement (if applicable), part III concerns the botanical or botanical 
preparation itself. 
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Part I: Food Supplement 
Question Answer Risk Activity 

Yes 0 Go 
No 3 Stop 

Are ingredients safe?  
(according § 14 Reg 178/2002/EC) 
 Un-

known 
2 
 

Medicinal/toxicological expert 
statements needed 

Yes 0 Go In case of vitamins and 
minerals: Are ingredients listed 
in NemV? 

No 2 Stop or submission of 
scientific dossier to the EFSA 
for inclusion in annex 

Yes 0 Go In case of other substances:  
Have ingredients a nutritional or 
physiological effect?  

No 3 Stop 

Yes 0 Go Is the FS offered in a dosage 
form and suitable for intake in 
small, measured amounts? 
 

No 3 Stop or Development of a 
suitable dosage form 

Yes 0 Go Are labelling and health claims 
according to legislation? 
 

No 2 Adaptation to legislation 
necessary 

Yes 0 Go Is the recommended dosage 
reasonable? No 2 Medicinal expert statement 

Yes 2 Labelling Are there population groups that 
shouldn´t uptake the food 
supplement? 

No 0 Go 

Yes 3 Expert statement + Level B 
requirements for botanicals 

Are adverse health effects 
known? (FS + ingredients) 

No 0 Go 
Yes 3 Expert statement. Check 

marketability and safety. 
Has the duration or level of 
consumption to be limited? 
 No 0 Go 

Yes 2 Medicinal expert statement + 
contra-indications on label  

Are interactions with 
prescription products possible? 

No 0 Go 
Yes 0 Go Is the FS notified to the BVL? 
No 2 Status of FS might be not 

clear. Notification should be 
performed. 

Yes 0 Go Is the general impression of 
consumers (FS or not) 
evaluated? 
 

No 1 Should be performed. 

Yes 2 Time consuming. No 
marketing exclusivity. 

Is a general degree necessary? 
§ 54 (LFGB) 

No 0 Go 
Yes 2 Time consuming. Might be 

rejected by BVL. 
Is an exemption necessary? 
§ 68 (LFGB) 

No 0 Go 
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Question Answer Risk Activity 
Yes 3 Expert statement. Contact 

BVL. Check history of use 
and court decisions. 

Can it be classified as a 
medicinal substance? 

No 0 Go 
Yes 3 

 
Stop or expert statement or  
toxicological studies.  
Limits have to be considered. 

Un-
known 

3 Expert statement or  
toxicological studies. 

Are ingredients known to have 
toxicological effects? 
 

No 0 Go 
Yes 0 Go and Level A requirements In case of botanicals: Can it be 

classified as Level A (EFSA 
Guidance) 
 

No 2 Stop or Level B requirements 

Yes 2 Stop or Level B requirements In case of botanicals: Can it be 
classified as Level B (EFSA 
Guidance) 
 

No 0 Go and Level A requirements 

Yes 3 
 

Classification as MP possible. 
Expert statement +  
Review of court cases 

Are pharmacological effects of 
any ingredient known? 
 

No 0 Go 
Yes 1 Check if limits are kept, also 

in case of consuming other 
food. Adaptation if necessary. 

Has maximum or minimum level 
for the ingredients to be 
considered? 

No 0 Go 
Yes 2 Check if additive is allowed in 

FS and limit is according 
ZzulV  

Does the FS contains food 
additives? 
 

No 0 Go 
Yes 1 Dossier should be checked Is a dossier with technical and 

scientific aspects of product 
available? 
 

No 2 A dossier should be 
generated. 

Yes 0 Go Is specification for FS and 
ingredients available?  No 2 Specification should be 

defined. 
Yes 0 Go Are stability data available? 

 No 3 Expert statement and start of 
stability analysis. 

Yes 2 See EFSA guidance, special 
risk assessment GM plants 
and derived food. 

Is an ingredient a GMO? 

No 0 Go 
Yes 3 Stop or approval needed Is it a Novel Food? 
No 0 Go 
Yes 3 Labelling necessary. Check 

marketability. 
Is an ingredient irradiated? 
 
 No 0 Go 
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Question Answer Risk Activity 
Yes 0 Go Is the manufacturer inspected 

by audit? No 2 All data should be checked 
carefully. Audit should be 
performed. 

    
Yes 0 Go Has the manufacturer an 

installed quality management? No 2 All data should be checked 
carefully. Audit should be 
performed. 

Yes 0 Go Is the traceability of the product 
warranted? No 3 Has to be established. 

Yes 0 Go Is any safety assessment 
available No 1 Should be performed. 

Yes 0 Go Only for information in case of 
classification problems: 
Are expert reports available 
(lawyer, experts)? 

No 2 Expert statements should be 
requested. 

Yes 1 Go Only for information in case of 
classification problems:  
Are there similar or equivalent 
products on the market 
(Germany, EU)? 

No 3 Classification as MP possible. 
Expert statement +  
Review of court cases 

 
 
Part II: 
Further necessary Information for all ingredients and final FS (if applicable) 
Chemical and biological contaminants:  
Relevant data should be available, otherwise highest risk. 
Limits have to be considered. 

Available: Yes/No 

Heavy Metal  
- lead 
- mercury 
- cadmium 

 

Pesticides (incl. methyl bromide)  
Microorganisms   
Mycotoxins  
Ethylene oxide  
Foodborne pathogens  
Further possible chemicals  
 
Part III:  
Important information for botanicals* and botanical preparations**: 
Identity and nature of the source material  
- Identity (scientific name, common names)  
- Part used (e.g. root, leaf, seed…)  
- Geographical origin (continent, country, region)   
- Growth and harvesting conditions (wild or cultivated;  
cultivation practices, time of harvest in relation to both 
season and stage of the plant growth) 
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Manufacturing process Available: Yes/No 
- Methods of manufacture (e.g. from raw materials into 

a preparation, plant extract ratio, etc.)  
 

- Information on substances used in manufacturing 
process, e.g. identity of the extraction solvent, 
reagents, special precautions (light and temperature) 

 

- Standardisation criteria (e.g. see European 
Pharmacopoeia). 

 

Chemical composition  
- Data on chemical composition and possible 
secondary metabolites with emphasis on compounds 
of relevance for the safety assessment.  

 

Specifications   
- based on nutritional or biologically active components 
or on selected chemical markers.  
- Limits for or absence of specific undesirable / toxic 
substances.  
- Validated and well-established methods 

 

Stability  
- Stability over the shelf-life time.   
- Any information concerning possible degradation.  
Others  
- Information on historical use (+ intake level)  
- Toxicological studies  
- Clinical studies  
- special issues for extracts  
Safety assessment  
- Information on existing assessments  
 
*This terminology includes all botanical materials (e.g. whole, fragmented or cut plants, plant parts, 
algae, fungi and lichens) 
** This terminology includes all preparations obtained from botanicals by various processes (e.g. 
pressing, squeezing, extraction, fractionation, distillation, concentration, drying up and fermentation) 
FS: Food supplement 
MP: Medicinal Product 
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7. Conclusion and Outlook 
 
A comprehensive safety assessment of food supplements containing botanicals and 
botanical preparations – to be referred to as “botanical food supplements” - is 
necessary due to the subsequent reasons: 
 
Firstly, business operators are legally responsible for the food supplements they put 
into circulation and therefore they have to ensure the safety of the food supplement. 
 
Secondly, botanical food supplements are becoming more and more popular for the 
consumers who believe in the health-promoting properties of the plants. The 
products, widely and readily available on the European market are consumed in an 
amount that should not be underestimated, therefore providing a significant exposure 
in the normal diet.  
 
Thirdly, botanical food supplements cannot a priori be assumed to be harmless. They 
may contain substances in a concentrated form, and it has to be ensured that the 
concentration of the substances in the recommended daily dose and at potential 
levels of misuse is within safe limits. In particular, botanical extracts have to be 
assessed carefully in view of selective enrichment of substances, that may have 
pharmacological or toxicological effects.  
 
In the last few years, increased concern regarding the safety of botanical food 
supplements has resulted in the publication of several guidances suggesting which 
parameters should be considered in safety assessment. The recently published draft 
guidance by the EFSA tries to harmonise and combine the former guidances, and 
develops a two-level approach for data requirement and a compendium that contains 
plants which may deserve special attention. The guidance focuses on safety and 
quality parameters, and will be a useful tool for the safety assessment of botanical 
food supplements.  
A criticism is that some definitions, like „long history of use“ are not clarified and that 
the testing requirements for a planned intake which is significantly higher than the 
estimated historical intake level exceed the requirements for traditional botanical 
medicinal products immensely.   
Additionally, the EFSA´s guidance does not discuss hazards by contaminations or 
other important issues such as the allowance of additives. These are parameters 
which the business operator also has to consider in his comprehensive safety 
assessment. Directives and Regulations for these other parameters are numerous 
and complex and require a lot of experience on the side of the business operator to 
find and evaluate each necessary aspect. Therefore, a complete and updated list of 
guidelines and legislation which might be relevant for safety/quality/risk assessment 
should be linked to the EFSA guidance.  
 
The EFSA´s guidance is welcomed as a first harmonised tool on the European level 
for safety assessment of botanical food supplements, but it should be further 
developed to provide a complete guidance for safety assessment. This master thesis 
gives suggestions which further aspects should be included and provides a broad 
overview of all parameters that should be considered in this context to perform a 
comprehensive safety assessment. The developed checklist helps to evaluate the 
risk and safety of a product with subsequent options for activities by the business 
operator and completes the tools for a comprehensive safety assessment.  



Masterthesis 
 

 

Dr. Anette Mayer  52 of 60 

8. Summary 
 
Food supplements are defined as food intended to supplement the normal diet. They 
are concentrated sources of vitamins, minerals or “other substances with a nutritional 
or physiological effect” - which might for example be derived from plants. The number 
of food supplements containing botanicals or botanical preparations – to be referred 
to as botanical food supplements - is strongly increasing on the European market. 
The consumer believes in the beneficial health effects of the concerned plants and 
has the opinion, that “natural” means “safe”. 
However, botanical food supplements cannot a priori be assumed to be harmless 
and a comprehensive safety assessment is necessary to ensure the safety of the 
product. 
 
The risk operator needs a detailed knowledge of the legal framework of food 
supplements, the principles of the safety of food and food supplements and all 
parameters that are important for a comprehensive safety assessment: 
 
1. The European Commission (EC) defined food supplements for the first time by the 

Directive 2002/46/EC which was implemented in Germany with the Food 
Supplements Ordinance „Verordnung über Nahrungsergänzungsmittel“ (NemV) in 
2004. The EC also defined there that food supplements mean foodstuffs, with the 
consequence that the risk operator has to additionally consider the General Food 
Law with the Regulation 178/2002/EC. Further legislation also has to be taken into 
consideration if applicable. This might be the Novel Food Regulation or Health 
Claims Regulation.  
 

2. It is important to know that Directive 2002/46/EC and NemV permit - besides 
vitamins and minerals - „other substances with a nutritional or physiological effect“ 
in food supplements. 
However, no definition of what „other substances“ are, and no positive lists exist. 
The European Member States pursue different policies ranging from liberal to 
restrictive regarding the acceptance of „other substances“ in food supplements 
leading to uncertainty for business operators as to whether the concerned food 
supplement will be accepted or not. For example Germany follows a restrictive 
policy, especially in view of botanical extracts which are quite often classified as 
drugs by the authority.  
It has to be pointed out that this master thesis focuses on safety assessment, 
therefore the topic of classification as food supplement or medicinal product is just 
noted in the margin. 

 
3. The food safety requirements are defined in the Regulation 178/2002/EC laying 

down the general principles and requirements of food law, establishing the 
European Food Safety Authority and procedures in matters of food safety.  
An important factor to take account of is that the legal responsibility for ensuring 
the quality and safety at all stages of the food production chain stands with the 
operator.  
This is also the case for food supplements as they belong to food. Hence, the 
business operators are responsible for the food supplement they place on the 
market, assuming the burden of proof in relation to their safety. Therefore, it is 
essential that a safety assessment should be performed by the business 
operators. 
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4. Potential contamination with heavy metals, pesticides, microorganisms and 

mycotoxins has to be evaluated with respective maximum limits. Additionally, 
allowance of food contact material, flavourings and additives and the application of 
irradiation might be relevant. These are parameters the business operator also 
has to consider in his comprehensive safety assessment.  

 
5. It should be pointed out that botanical food supplements in comparison to, for 

example vitamin food supplements, require additional safety aspects to be 
considered.  
Firstly, substances commonly occurring at low levels in botanical food might be 
extracted and consumed at much higher levels in specific products than in a 
normal diet. Therefore, an assessment in view of selective enrichment of 
substances, which may have pharmacological or toxicological effects, is essential. 
Secondly, the identity of the concerned plant has to be ensured to rule out 
adulterations or mistakes during harvest or manufacturing. 
Thirdly, variability in composition of the substances can lead to large differences in 
concentrations of specific compounds. Therefore it has to be guaranteed that the 
concentrations of bioactive agents, as well as of naturally occurring toxic 
substances meet specifications and are within safe limits. 

 
 
In the last few years concern regarding safety of botanical food supplements has 
increased resulting in the publication of several guidances by different organisations.  
Due to the high priority of food safety in EU policy, and due to the increased 
popularity of botanical food supplements, the European Food Safety Agency (EFSA) 
was recently requested by the Member States to work on a harmonised guidance for 
safety assessment. In 2008 the EFSA published the draft guidance “Safety 
assessment of botanicals and botanical preparations intended for use as ingredients 
in food supplements” introducing a new two-level approach for data requirements 
and a compendium that contains plants which may deserve special attention. The 
guidance focuses on safety and quality parameters and wants to be a useful tool for 
risk operators to perform safety assessment of botanical food supplements.  
 
However, the EFSA´s guidance does not discuss hazards by contaminations or other 
important issues like the allowance of additives etc., parameters the business 
operator also has to consider in a comprehensive safety assessment.  
Therefore, the business operator has to consider several Directives and Regulations 
besides the EFSA guidance. This is a complex and complicated evaluation of all 
necessary safety aspects with a risk of unintentionally missing essential issues  - as 
the result of the assessment depends mostly on the experience of the risk operator.  
The EFSA´s guidance is a first step to harmonise safety assessment of botanical 
food supplements on the European level, however the business operator still has to 
complete his “tool box” of applicable legislation and guidances by himself. Therefore, 
a complete and updated list of guidelines and legislation that might be relevant for 
safety/quality/risk assessment should be linked to the EFSA guidance.  
 
The present master thesis is focusing on the safety assessment of botanicals or 
botanical preparations used as an ingredient in food supplements. A complete 
overview of current legislation and necessary data and information for safety 
assessment are presented.  Additionally, a checklist has been developed to control 
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the availability of this data. It helps to evaluate the risk and safety of the product with 
subsequent options for activities by the business operator.  
Therefore, this master thesis can be used as a multifunctional tool box for a 
comprehensive safety assessment of botanical food supplements. 
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