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New tracers of preserved forages in cow milk  
 
A number of compounds occur in milk at concentrations strongly correlated to the diet of the cow. We elucidated the molecular 
structure of a series of UV absorbing compounds that had been observed in milk among which a carboline that was detected only in 
the milk of cows receiving silage and several quinolines including a tracer of diets based on hay plus concentrate. 
     
The cows feeding influences milk global composition and particularly micro constituents such as vitamins and a variety of plant 
secondary metabolites that are transferred into the milk, intact of after modification by the cow. Milk composition determines its 
nutritional and sensorial qualities. Therefore, tracing the cows diet allows to predict or to guaranty milk quality. Our objective was to 
structurally identify new tracers that had been detected in the milk of cows fed on preserved forages. These results were obtained 
thanks to a research program with Danone. 
 
In a previous experiment, HPLC profiles of milk UV absorbing compounds contained about 20 peaks with an intensity strongly 
correlated (p<0.0001) to the cows feeding. The corresponding compounds however, are difficult to identify due to their very low 
concentration. We purified several of them using solid phase extraction and HPLC in order to elucidate their molecular structure by 

HPLC-DAD-MS and NMR analysis. The first compound, 1-methyl-3-carboxy --carboline, had already been reported in the milk of 
cows receiving maize silage (Bertoni et al., 1980) and we also detected it in the milk of cows receiving grass silage. This compound 

originate from the condensation of acetaldehyde with tryptamine, 
which is both a plant intermediate for the auxin indole acetic acid 
(IAA) and a metabolite of tryptophan in the animal. We estimated 
its concentration around 1 µg /L milk. We also identified 2,4- 2,6- 
and 2,8 dihydroxyquinolines. Quinolines may be the products of 
dopamine condensation with an aldehyde, a keto-acid or with 
anthranillic acid, a precursor in tryptophan biosynthesis. Certain 
dihydroxyquinolines were more abundant in the milk of cows 
receiving a diet based on hay and concentrates, but their exact 
specificity remains to be investigated. At last, we identified 
cinnamoylglycine, a combined form of cinnamic acid, with glycine 
allowing the acid elimination from the cows organism, in the 
same way as hippuric acid is a form of benzoic acid elimination. 
This compound however does not specifically mark any diet. 
 

 
We intend to study more precisely the origin of these new tracers and the conditions of their occurrence in milk. Their content in 
cows’ urine and plasma will also be essayed. In addition, several other tracers detected in milk remain to be structurally identified. 
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