
 

 

Pyrrolizidine Alkaloids 

Analysis in food and feed offered by Eurofins

Pyrrolizidine alkaloids are secondary 

metabolic products, formed to protect 

against herbivores by a multitude of plant 

species worldwide. More than 500 differ-

ent pyrrolizidine alkaloids and corre-

sponding N-oxides are known, some of 

them being extremely toxic. 

The analysis of pyrrolizidine alkaloids 

may be relevant in honey, salads, leafy 

vegetables, herbs, borage oils, feed and 

– as published by the German Federal 

Institute for Risk Assessment (BfR) – in 

tea, herbal infusions and pseudocereals. 

Occurrence in plants 

An estimated 6000 plant species – 3 % of 

all blooming plants – may contain pyrro-

lizidine alkaloids. The content depends 

on the plant species and plant part, addi-

tionally influenced by factors such as soil 

conditions and climate. 

The most relevant pyrrolizidine alkaloids 

producing plants being ragwort (Senecio 

jacobaea L.) and other members of the 

daisy family (asteraceae), the forget-me-

not or borage family (boraginaceae) and 

the family of pulses (fabaceae or legumi-

nosae). 

Occurrence in food and feed 

Salads, leafy vegetables, herbs, honey, 

products containing pollen and borage oil 

are well known to be potentially contami-

nated with pyrrolizidine alkaloids. Also 

feed products are of concern, as the pyr-

rolizidine alkaloid containing plants lose 

their characteristic smell in hay and si-

lage products. 

In July 2013, the German Federal Insti-

tute for Risk Assessment (BfR) issued a 

statement regarding pyrrolizidine alka-

loids. In an ongoing and so far non-

representative research project, unex-

pectedly high concentrations of pyrro-

lizidine alkaloids were found in a couple 

of herbal infusions and tea samples. 

However, concentrations may vary con-

siderably due to inhomogeneous distribu-

tion of pyrrolizidine alkaloids.  

In 2014, the BfR also reported the occur-

rence of pyrrolizidine alkaloids in pseudo-

cereals. 

More data is needed to produce a  

reliable and comprehensive health risk     

assessment. 
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The information included in this publication is based on our current knowledge and was thoroughly verified. Nevertheless there is no guarantee for it to be up-to-date, 
complete and correct. Eurofins is not to be held liable for damages or injury, which are connected to the use of this information. Especially the confirmation of legal 
details is up to the user. All offers are non-binding and without obligation. 
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Toxicology 

Mainly 1.2-unsaturated pyrrolizidine alkaloids 

are of concern in food and feed due to their 

adverse health effects.  

High doses may cause liver poisoning. Geno-

toxic and carcinogenic effects were observed in 

animal trials. As a result, no tolerable daily in-

take (TDI) was determined.  

Following the Margin of Exposure (MOE) ap-

proach by European Food Safety Authority 

(EFSA), doses below 0.007 µg PA/kg b.w./day 

are unlikely to be of concern in relation to can-

cer risk. 

In addition, the German Federal Institute for 

Risk Assessment (BfR) laid down a HBGV 

(Health Based Guidance Value) of 0.1 µg PA/kg 

b.w./day in regard to non-cancer effects. 

Analysis 

Our experts from the Competence Centre for 

mycotoxins and toxic plant alkaloids offer the 

analysis of the most important pyrrolizidine alka-

loids and N-oxides via LC-MS/MS. The scope of 

the method covers all pyrrolizidine alkaloids and 

N-oxides named in the BfR study for which re-

ference standards are commercially available 

with LOQs from 1 to 5 µg/kg: 

 

 

 

 

• echimidine and echimidine N-oxide 

• erucifoline and erucifoline N-oxide 

• europin and europin N-oxide 

• heliotrine and heliotrine N-oxide 

• indicine and Indicine N-oxide 

• intermedine and intermedine N-oxide 

• jacobine and jacobine N-oxide 

• lasiocarpine and lasiocarpine N-oxide 

• lycopsamine and lycopsamine N-oxide 

• monocrotaline and monocrotaline N-oxide 

• retrorsine and retrorsine N-oxide 

• senecionine and senecionine N-oxide 

• seneciphylline and seneciphylline N-oxide 

• senecivernine and senecivernine N-oxide 

• senkirkine 

• trichodesmine 

The analysis of additional pyrrolizidine alkaloids 

is also offered on request using high-resolution 

LC-MS. Eurofins also offers the analysis of pyr-

rolizidine alkaloids under GMP. Please find 

more information on our flyer “Pyrrolizidine Alka-

loids under GMP/cGMP”. 


