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Pyrrolizidine alkaloids (PAs) are secondary plant metabolites produced by a number of plants 

from the Asteraceae (Compositae) , Boriginaceae and Fabaceae ( Leguminosae) families. 

Many of these alkaloids are toxic, causing hepatic veno-occlusive disease, liver cirrhoris and 

ultimately death. Many PAs have also mutagenic and carcinogenic potential. Amongst 

livestock, cattle and horses are especially known to be susceptible to the toxic effects of the 

PAs. Humans may also be at risk by the consumption of milk of lifestock fed with PA-

contaminated forage. The European Food Safety Authority (EFSA) has recently published a 

scientific opinion on the presence of PAs as undesirable substance in animal feed (EFSA 

Journal, 447: 1 (2007)). Important conclusions of the EFSA report are that analytical methods 

for the detection and quantification of PAs in animal feed are largely lacking as well as the 

availability of monitoring and survey data.  

Of the Asteraceae family, members of the ragwort and groundsel genus ( Senecio ) are 

common weeds occurring world-wide in pastures, (marginal) grasslands, along the borders of 

rivers, roads and highways. Senecio species have been often implicated in intoxications of 

lifestock and sometimes humans. At RIKILT - Institute of Food Safety a (semi)quantitative 

method based on liquid chromatography-tandem mass spectrometry (LC-MS/MS) has been 

developed and validated for the determination of 40 macrocyclic PAs in animal feeds. The 

included PAs comprise tertiary bases and N-oxides representative for ragwort species. The 

method has been used for the analysis of 147 forage samples collected in 2006-2008. Four 

categories of forage were considered in this study: grass silage, hay, dried grass and alfalfa. 

Most of the samples were collected in the framework of the Dutch National Monitoring 

Program on animal feedingstuffs. Twenty-three hay samples were additionally collected from 

nature reserve areas. In 31 forage samples (traces of) PAs could be detected (LoD: 10 µg/kg). 

In nine samples the total PA content exceeded 100 µg/kg. In three instances the total PA 

content exceeded 1 mg/kg. With respect to the four forage categories, grass silage was 

practically free of PAs; only in 5% of the samples low (less than 30 µg/kg) concentrations of 

PAs were detected. The hay samples were free of PAs except for one sample. This sample 

originated from a nature reserve area and contained 549 µg/kg PAs. The dried grass samples 

contained no or very low amounts of PAs. However, in one sample elevated amounts were 

detected, totaling 288 µg/kg. By far the highest percentage contaminated samples was 

observed for the alfalfa category. Of 31 samples analysed, 23 (74%) contained at least traces 

of one or more PAs. In 16 samples relatively low amounts were found (between 10 and 100 

µg/kg) and in four samples the PA sum was between 100 and 1000 µg/kg. Three samples 

(10%) contained high amounts of PAs, respectively 3.5, 3.8 and 5.4 mg/kg.  



In order to link the observed PA profiles in the contaminated samples with a particular 

Senecio species, reference samples of Tansy ragwort ( Senecio jacobaea ), Common 

groundsel ( Senecio vulgaris ) and Narrow-leafed ragwort ( Senecio inaequidens ) were 

collected in the vicinity of Wageningen, The Netherlands. Average PA profiles were 

constructed for these three species. Comparison with these reference profiles revealed that in 

most instances the forage samples were contaminated with Common groundsel. Only in two 

occasions there was evidence for other Senecio species present in the forage. The 

contaminated hay sample contained PAs that could not directly linked to one of the three 

Senecio species included in this study. The contaminated dried grass sample contained a mix 

of mostly Common groundsel together with a smaller amount of Tansy ragwort.  

 


