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Background:  

In recent years the detection of residues of the illegal antibiotic chloramphenicol (CAP) in 

foods such as poultry and honey has had a major impact on international trade. Follow-up 

investigations in Asiatic countries like Thailand an Mongolia relating to poultry non-

compliant findings in Europe have, in some cases, been unable to establish the cause of the 

residues, since there was no recent history of the use of the drug. This has initiated research 

on the natural occurrence of CAP for example due to biosynthesis of CAP by Streptomyces 

Venezuelae or to the natural occurrence of CAP in grass and herbs. The results of recently 

performed research on the biosynthesis of the drug in the production environment showed that 

this is very unlikely to occur [1]. Therefore research is initiated on the occurrence of CAP in 

grass and herbs samples. 

Problem:  

Grass and herb samples collected on Mongolian pastures were analysed by LC-MS/MS [2] 

and CAP was confirmed in some of the samples up to concentration levels of 600 µg/kg. CAP 

occurs in the meta -configuration and in the para -configuration. CAP is a chiral molecule 

with two chiral centers and so eight different enantiomeric configurations exists namely four 

(RR, SS, RS, SR) meta -isomers and four para -isomers. It is known that only the RR -p -

CAP is the active and natural enantiomeric configuration. To find out if the CAP detected in 

herbs and grass is the active form a chiral liquid chromatographic (LC) separation method 

was developed. Hopefully some additional information could be collected regarding the 

natural occurrence of CAP by analyzing the grass and herb samples using chiral LC. 

Results:  

A chiral LC method has been developed for the separation of CAP enantiomers. Due to the 

fact that only one enantiomer of the p -CAP (2,2-dichloro-N-[(1R,2R)-2-hydroxy-1-

(hydroxymethyl)-2-(4-nitrophenyl)ethyl]acetamide) is available the method was developed by 

using the commercially available standards for m -CAP enantiomers (RR, SS, RS and SR) and 

the p -CAP enantiomer (1R,2R = biological active enantiomer). All these five CAP 

enantiomers co-elute using a regular C18 based LC method [2]. It was observed that by using 

a Chiral-AGP(a1-acid glycoprotein)-LC column all enantiomers were separated. In 

comparison with the traditional C18-based LC separation the LOQ obtained is rather high, 

viz. 5 µg/kg instead of 0.5 µg/kg. The major peak of CAP detected in the Mongolian grass 

and herb samples is identified as the 1R,2R enantiomer of p -CAP. 



Conclusion:  

Mongolian grass and herb samples contain the biological active enantiomer of CAP. Although 

it is still not exactly known how it is possible that the grass and herb samples are 

contaminated, it is proposed that there is a correlation between the non-compliant food 

samples and the CAP detected in the animal feed.  
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