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Rumen degradation of Sainfoin and Lucerne in relation to 
the content and structure of condensed tannins and 
proteins molecular structure 

The content and structure of condensed tannins as well as the three-dimensional structure of proteins alter the ruminal degradability 
of Sainfoin nitrogen. The higher the content of condensed tannins, the slower the degradation of nitrogen. Moreover, the percentage 
of the degraded nitrogen depends on the three-dimensional structure of proteins.  

In agreement with the principles of agroecology, the use of legumes in agriculture may contribute to the sustainability of farming 
systems (Waghorn, 2008). Some forage legumes as Sainfoin, contain condensed tannins (CT) which are plant secondary 
compounds able to bind dietary proteins in the rumen and thus reduce excessive protein degradation by micro-organisms. The 
limitation of nitrogen losses, as ammonia, can improve its utilization by ruminants. Furthermore, the nutritive quality and availability of 
plant proteins depend not only on amino acid content and composition but also on the intrinsic molecular structure of proteins (Yu, 
2010). The effects of CT in the rumen and the intestine vary with their content and structure as well as with the three-dimensional 
structure of the proteins (Mueller-Harvey, 2006). The present study investigated the differences among three Sainfoin varieties in 
terms of ruminal protein degradability. The Sainfoin varieties were cultivated at the same site and harvested at different dates of the 
first two growth cycles. They were also compared to a Lucerne variety cultivated at the same site as a non-CT containing legume. 
We explored the relationship between the forage ruminal degradability and the content and structure of CT and the protein three-
dimensional structure. 
 
The protein molecular structure (α-helix, β-sheet) varied with forage 
maturity. This variation was different for the sainfoin varieties 
compared to Lucerne. The protein structure was similar among the 
Sainfoin varieties. The CT content increased with the maturity of the 
plant and differed between varieties. Similarly, the CT structure (mean 
degree of polymerization, ratio of prodelphinidins to procyanidins and 
cis to trans-flavanol units) varied with the harvesting date and differed 
between varieties. 
The dry matter degradability of Sainfoin and Lucerne decreased with 
the forage maturity but this reduction was more rapid for Sainfoin than 
for Lucerne.  
The nitrogen degradability of Lucerne did not vary with its maturity, 
whereas in Sainfoin it decreased with the maturity of the plant and 
differed between varieties. 
Plants, and particularly the nitrogen content of their tissues, are 
degraded more slowly in the rumen as the α-helix to β-sheet ratio or 
as the CT content were higher or in case that CT were more 
polymerized and contained a higher prodelphinidin to procyanidin and 
cis to trans ratio. A lower nitrogen degradation in the rumen has a 
beneficial effect on the use of feed nitrogen by the animal. 
In order to better predict the quality of forages, and especially that of 
tanniferous plants, it is important to know their content in CT, the 
structure of the CT as well as the three-dimensional structure of their 
proteins. 
 
Understanding the interactions between tannins and proteins and the biological effects of tannins is necessary for a precise 
assessment of their contribution to the nutritive value of forages and will offer perspectives for an efficient use of these plants by 
animals. 
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