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Plant Food Supplements 
History and Traditional Use 

“Food supplements are concentrated 
sources of nutrients or other substances 
with a nutritional or physiological effect 

whose purpose is to supplement the 
normal diet.” 

'Stop drinking nothing but water; 
take a little wine for your digestion, 
for your frequent ailments‘ 
Timothy 5:23 



Plant Food Supplements 
to the present time 
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Food Supplement Directive 2002/46 
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Need for science based decisions &  

clear definitions & structured, searchable, reliable information on 

quality, safety and efficacy on botanicals 



Main targets: 

• To promote the safe use of PFS 
• To increase science-based 

decision-making 
• To create new data and 

methods 
• To implement international 

cooperation 
 

Project: Plant Food Supplements – 

intake, benefit and risk assessment 

EC FP7  project:  2010-2014,  25 partners, 14 countries 

Patrizia Restani  Uni of Milan 
patrizia.restani@unimi.it 



Main PlantLIBRA outputs 

• Consumer survey, Consumer perception 

• Risk benefit studies 

• Analytical methods 

• Regulatory aspects 

• ePlantlibra database 

 

http://www.eurofir.org/plantlibra 



Consumer survey 

Intake estimation of Plant Food  
Supplements 
 

• Six EU countries, n=2359 
Spain, Finland, Germany, Italy,  
Romania, UK 

Consumers 
• Demographic information 
• Socio-economic data 
• Lifestyle factors 
 
Products and botanicals 
• Product information  
• Consumption patterns 

 

Alicia Garcia-Alvarez 
fin@fin.pcb.ub.es 



Most commonly used botanicals in PFS 

S. de Klein 
simone.deklein@phytolab.de 

10 

Ginkgo biloba ginkgo 
Oenothera biennis evening primrose 
Cynara scolymus artichoke 
Panax ginseng  ginseng 
Aloe vera  aloe 
Foeniculum vulgare  fennel 
Valeriana officinalis  valerian 
Glycine max  soybean 
Melissa officinalis  lemon balm 
Echinacea purpurea  echinacea 
Vaccinium myrtillus  blueberry 



Three most used PFS-contained botanicals (%), per country 

Alicia Garcia-Alvarez 
fin@fin.pcb.ub.es 



Ten most reported sources of recommendation of 
PFS consumption  

Total Finland Germany Italy Romania Spain United Kingdom

% % % % % % %

 Friend/relative 38.2 41.1 44.9 30.7 39.7 33.1 38.1

 Nobody/myself 23.2 42.7 22.3 15.6 16.4 14.3 18.3

 Herbal shop assistant 15.6 17.2 6.2 34.2 10.3 15.2 10.4

 Doctor/General Physician 10.7 4.7 12.2 12.3 22.6 9.7 4.6

 Pharmacist 10.0 2.9 20.1 12.7 18.5 6.9 1.4

 Nutritionist/dietitian 8.2 2.7 2.0 1.4 4.1 20.4 21.0

 Magazine/newspaper 8.1 18.0 10.4 1.7 6.0 0.4 7.5

 Internet/social group 6.5 7.9 12.2 3.1 6.5 4.0 4.8

 Homeopath 5.1 2.3 10.2 3.3 2.6 9.3 4.1

 TV/radio 2.2 3.8 3.1 0.9 3.0 1.1 0.2

Alicia Garcia-Alvarez 
fin@fin.pcb.ub.es 



Consumer Perception: benefits sought 

 
 
 
 

 

 

 

 

 

 

 Defence /immunity (33%) 

 Energy (15%) 

 Digestive function (14%) 

 Sleeping (10%) 

 Flu/cold (10%) 

 Hair/skin (9%) 

 Body weight (9%) 

 Relaxation (8%) 

 Joints and bones (8%) 

Bernadette Egan 
m.egan@surrey.ac.uk 



Level of confidence: “Do you think the product helps you?”  

Alicia Garcia-Alvarez 
fin@fin.pcb.ub.es 



Beneficial properties 

• Systematic reviews: epidemiological, clinical and human 
intervention studies  
 cardiovascular health; post-menopausal bone health; menopausal 

symptoms; gastrointestinal health; inflammation.  

• The biomarkers of intake of PFS reviewed and validated in 
human studies.  

• Biomarkers of exposure methods: Human intervention 
studies with a single dose of PFS to determine biomarkers in 
urine 
 Ginkgo biloba, Panax ginseng, Camellia sinensis, Vitis vinifera  

• Development of a consensus for "best practice" for future 
human intervention studies on PFS.  

 Publications at http://www.eurofir.org/plantlibra 

Gary Williamson  
G.Williamson@leeds.ac.uk 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&docid=Pe6hRKCTObkEgM&tbnid=3RB1i0T26kUHKM:&ved=0CAUQjRw&url=http://www.naturalhealthadvisory.com/daily/cognitive-decline-and-memory-issues/4-powerful-research-proven-supplements-for-mild-cognitive-impairment-dementia-and-alzheimer%E2%80%99s/&ei=kHhyU9rqIYqs7Qav-4DwBA&psig=AFQjCNFiUagUgrZXdgkvQyScUzSqVRBDww&ust=1400097256220617


Adverse effects 

• Systematic literature review on 67 botanicals  
• Adverse effects and poisonings in humans  
• Assessed according to WHO classification for causality (association 

between exposure and effects) 
Certain 
Probable 
Possible 
Unlikely/unclassifiable 

• Consideration of misidentification of botanicals 
• A study with European Poisons Centres on adverse effects or 

poisoning due to consumption of, misidentification of or 
interactions with conventional drugs 

• A network was created between PlantLIBRA partners and European 
Poisons Centres, establishing alerting system based on the websites 
of PlantLIBRA (www.plantlibra.eu) and the EAPCCT 
(www.eapcct.org) 

 

Patrizia Restani 
patrizia.restani@unimi.it 
 

http://www.plantlibra.eu/
http://www.eapcct.org/


Risks and benefits of PFSs 
 

•  Identification and chemical characterization of the botanical 

preparation of interest 

• Parallel evaluation of adverse and positive effects for the 

botanical preparation and single compounds 

 

 

  

 

Risk assessment: 

• Identification of adverse effect 

• Characterization of the adverse effect 

• Estimate of product intake 

• Evaluation of the quality of scientific 

evidence 

Benefit assessment: 

• Identification of the beneficial effect 

• Characterization of the positive effect 

• Estimate of product intake 

• Evaluation of the quality of scientific 

evidence 

Comparison between risks and benefits 
and evaluation of their health impact 

Antonella Guzzon 
antonellaguzzon@hylobates.it 



RBA -  The product 
 
 Online tool for estimating concentrations and intakes of 

compounds in a PFS product 
 Exposure assessment: possible to estimate mean, median, 

percentiles of intake of  compound 
 Integrated approach to risk-benefit assessment of PFS 
 Assessments structured in different pages corresponding to the 

steps of the RBA methodology  
 Data integration with e-plantilibra to be used in the tool for risk 

assessment. Compound intake estimator 
 http:// en.opasnet.org/compound_intake_estimator  
 User can add own data for calculations 

 



Analysis and Safety concerns  

• Natural presence of toxic compounds and substances 
having a  pharmacological action 

• Mis-identification of botanical 

• Substitution of non-harmful plants with harmful ones 

• Contamination with different plants 

• Presence of environmental contaminants 

• Biological contamination 

• Microbiological contamination 

• Addition of synthetic drugs to enhance the efficacy 
of the  product 

Brunella Carratu 
brunella.carratu@iss.it 



 
Adulteration of Star Anise, Illicium verum 
Adulterants I. anisatum and other I. species 
toxic compound Anisatin 
 
 

Example of adulteration with alternative species 



Creation of Network of Laboratories 

 
 

• Establishment of an international network of laboratories 
expertise in analysis of plants/extracts/PFS to both public and 
private sector 
 

• Capable of performing reliable high quality analytical data on 
plants and botanical preparations and to detect contaminants and 
irradiation treatments 

 
•  Provide analytical tools to the European Poison Centres for rapid 

identification of adverse effects to plant ingredients  
 
http://www.eurofir.org/plantlibra/science/networks-of-labs 



ePlantLIBRA: A sustainable integrated meta-database 
of biologically active compounds, residues and 

contaminants 

http://eplantlibra.eurofir.eu/ 

ePlantLIBRA: A sustainable, reliable, flexible and fit-for-purpose internet-deployed 
database, providing a unique comprehensive resource on PFS for researchers, health 
professionals, health educators, the food industry and policy makers 

Plant information 

Beneficial Bioeffects 

Adverse Effects 
Compositional data 

Contaminants/residues 

PFS information  

Bibliographic information 

Additional  information  



Definition - Bioactive Compounds 

• Beneficial: May help to promote optimal 

health and to reduce the risk of chronic 

disease 

 

• Plant-based bioactive compound classes 

including: 

– Anthroquinones (e.g Aloe) 

– Ginkgolides (e.g Ginkgo) 

– Flavonoids (e.g. grapes, berries, onions, 

tea) 

– Glucosinolates (e.g. Brussels sprouts, 

cabbage, broccoli) 

 

 

“Inherent non-nutrient constituents in plant foods with 

putative health-promoting and/or toxic effects” 



eBASIS/ePlantLIBRA History: 
Bioactive Substances Information System 

 

     

 

1990 

1995 

2000 

2005 

2010 

2015 

NOTIS (naturally occurring 
toxicants information system) IFR 
(CD Rom) 

TOXIP (naturally occurring 
toxicants in food plants) DTU 
1990s 

EU-AIR Nettox 
1995-1997 

EU BASIS 1999-2001   
Fully functional database CD-Rom  
300 food plants (12 European 
languages), 5000  
compositional records, 75 
toxicological studies 

Split and continued as  
EuroFIR BASIS on-line database(EU 
FP6 2005-2010) 
Nortox BASIS (Nordic Council of 
Ministers) 

Databases combined eBASIS: EFSA  
Bioactive Constituents of Food plants 
2009 

eBASIS: EuroFIR NEXUS  2010 

To further additions to eBASIS via 
BACCHUS  2012-2016 FP7 
Cardiovascular benefits from food 
bioactives  

ePlantLIBRA 2010-2014  EU FP7 
bioactives in plant food supplements 



ePlantLIBRA Structure 



ePlantLIBRA functions 

Data inputting: 
Via 5 online systems 
• Composition data 
• Beneficial data 
• Adverse effects 
• PFS information 
• Plant information: 

Data reporting:  
user led data retrieval 
software system, searchable 
by: 
compound, food, biological 
effect: 

•Composition 
•Bio-effects 
•PFS info 
•Plant details 
•Contaminants 



Compilation process  

Useful data in  
reference? 

No - STOP  
evaluation 

Continue 
evaluation 

Selection of 
• Evaluators  
• Compound classes 
• Food plants/PFS  

Reference selection 
Identification of data sources,  

relevant  plants/PFS 
relevant compound classes 

Data entry by evaluators 
 

Attribution of quality score to 
all original data 

Submission to  
’holding database’ 

Check on evaluators  
data entry 

Storage of quality evaluated data 

Correct? 

YES 

NO 

YES 

DBM  
requests revision 

1 
2 

3 

1 

Document 

SOP 

3 

2 

4 

5 

4 



VIEW REPORT 

Reporting: Composition data 



Link to plant 
details 

Download as 
Excel file Link to input 

form 

Download Refs to 
EndNote 

Reporting: Composition data 

Link to reference details and 
original publication 



Beneficial Biological effects 

VIEW REPORT 



Link reference details and 
original publication 

Link to input 
form 

Cardiovascular health 
Post-menopausal bone health 
Menopausal symptoms 
Gastrointestinal health 
Inflammation 



Adverse effects reporting  



Contaminant/ 
residue 

Level 

Unit 

Analysis/ 
Regulation 

Linked to  

Plant 

Plant Part 

385 plants within 
the database 

have been 
categorised and 
encoded against 
commodities in 

the MoniQA 
database 

Contaminant information 

http://www.moniqa.org/
http://eplantlibra.eurofir.eu/Default.asp?show=Home


Additional information 



ePlantLIBRA content 

  
Plants 

covered 

PFS 

covered Compounds References Datapoints 

Composition 

 

78 

(260) 

40 

 

350 

(600) 

260 

(460) 

6500 

(31,500) 

Beneficial 

Bioeffects 

33     

(70) 

32 

 

161 

 

82 

(563) 

82 

(894) 

Adverse 

Bioeffects 67 23 - 210 243 

Contaminants 374         



Health 
professionals 

Pharmacists 

Users and Uses of eplantlibra 

Poisons 
centres 

Hospitals 

Food 
Authorities  

• Estimating exposure 
levels, 

• Epidemiological 
studies, 

• Supporting 
submissions to 
research 

• Regulatory issues, 
• Science based 

decision making, 
• Preparation of health 

claim dossiers 
• Benefit/risk 

assessments 

• New product 
development 

• User friendly info on 
botanicals 

• Easily accessible info 
on adverse effects 

Food 
Industry  

Policy 
makers 

Regulators 
Researchers 



Example of PFS review 

Prepared by Tom Segers 



PlantLIBRA project  outcomes: 
Policy 

• Creation and establishment of a Policy Advisory 
Board, consisting of EU regulators and international 
agencies from Argentina, China and United States 

• Policy implications at the international level were 
analysed and reported 

• The policy report: 
– policy context and an update on the legal situation of 

botanicals in the EU and in selected regions outside the 
EU;  

– the potential policy implications on the basis of the 
project's outcomes and presents conclusions and 
recommendations. 

 



  

PlantLIBRA outcomes :Microsite 
 

http://www.eurofir.org/plantlibra 
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