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Plants may contain compounds which possess pharmacological properties. Thus, medicinal preparations 

which derive from plants must be registered and approved by SwissMedic before commercial distribution. 

However for a few years now, more and more phytopreparations appear on the market and escape 

registration because they are sell as food supplements or enriched food products. These herbal remedies 

can be found in health food stores, supermarkets or be purchased over the internet without seriously

questioning their potential side effects, toxicity or adverse effects on conventional medicines. However, 

there is a misconception and general belief that these plant derived preparations are natural and 

therefore are perceived as "safe", regardless of potential dangers.

IntroductionIntroduction

The structure of the Aloe vera leaf is divided 
into a central part composed of the inner gel 
and an external rind containing laxative and 
irritating anthraquinone derivatives, e.g. 
aloin. Aloe vera juice must be cautiously 
prepared in order to avoid contamination of 
the edible part by the undesirable 
anthraquinone derivatives. Amongst 48 
foodstuffs containing aloe vera found on the 
Swiss market, 12 exceeded the maximum 
amount of Aloin allowed by legislation (0.1 
mg/kg). 

Natural toxins

In traditional use, ginseng (Panax ginseng) roots are taken orally 
as adaptogens (a product that increases the body's resistance to 
stress), aphrodisiacs and appetite stimulants. Ginseng remedies 
are also used in the treatment of type II diabetes and sexual 
dysfunction in men. The usual dose in phytotherapy is 5 to 15 
mg of ginsenosides per day.

In food, ginseng is allowed only for flavoring and it cannot have 
any therapeutical activities or effects (subclinical doses of 
ginsenosides). However, concentrations up to 42 mg of 
ginsenosides were found in a single portion.

Natural active compounds 

Contamination of plant batches

Confusion between plant species
Over the last ten years, numerous cases of 
intoxication have been reported due to 
consumption of Aristolochia fangchi instead of 
Stephania tetrandra. Whilst the latter species is 
used in traditional Chinese medecine, 
Aristolochia species accumulate the toxic 
aristolochic acid which induces late stage renal 
failure often associated with urothelial tract 
carcinoma.  

Amfepramone appetite suppressant, stimulant effect on the centra l
nervous system

Fluoxetin antidepressant (trade name Prozac) 

Fenproporex amphetamine derivative, appetite suppresant

Diazepam benzodiazepine derivative, anxiolytic, anticonvulsa nt,
hypnotic, sedative, relaxant

Examples of problems occurring with plantExamples of problems occurring with plant --based productsbased products

Analytical strategyAnalytical strategy

Adulteration with pharmaceuticals

In 2008, anisatin concentration of up to 7.8 mg/kg was 
measured in tea bags that intoxicated a young child 
which was then immediately hospitalized.

Example of herbal food supplement seized by 
customs in Geneva. 

LC-MSMS screening composition :

Food, medicine or poison? 
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Aloin A

Herbs, pills or plant preparations (e.g. food supplements)

Generic sample preparation
by ASE, LLE or SPME

LC-MSMS GC-MSMS or GC-HRMS

Database searching for biomarkers,
toxins or pharmaceuticals
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Cat.: Bio-markers

Aristolochic acid

Bio-markers and
toxins database

Main goals of the project initiated by the SCAV :

� Development of a toxin and bio-marker database for evaluation of plant products

� Establishment of a suitable analytical screening procedure by LC and GC coupled to 
MS, MSMS or HRMS detection.
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A : Star anise (Illicium verum Hook)

B : Japanese star anise (Illicium anisatum L.)          
also called Shikimi fruit and containing a high 
concentration of the neurotoxin anisatin.

Aristolochia fangchi
(Fangchi guangfangji)
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Aristolochic acid

Stephania tetrandra
(Fangji hanfangji)
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Tetrandrine
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