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The amount of collagen in muscles and the structure of the connective tissue influence beef meat tenderness.     

 

 
Tenderness, juiciness and flavor are key organoleptic qualities for beef 

consumers. Muscle connective tissue (CT), which determines meat toughness, is 
composed of different types of collagens, some of which are highly crosslinked. 
The role of CT in tenderness has been studied, but CT explained only a small 
proportion of tenderness variability. CT contains other molecules, including 
proteoglycans, tenascin-X (a glycoprotein) and decorin (a small proteoglycan with 
properties distinct from other proteoglycans; Velleman, 1999, Nishiyama et al., 
1994). Bibliographic data lead us to suggest that beef tenderness can only be 
predicted by integrating both the molecular composition and spatial distribution of 
CT. This was the hypothesis of this PhD study.  

 
 
 
Three muscles of three breeds were used. The high proteoglycan content associated with less total collagen and total 

crosslinks in muscles with different functions (posture and locomotion) suggests a complementarity between these molecules. On 
one hand, total proteoglycans, and on the other, total collagen and crosslinks are negatively and positively correlated with structural 
parameters. Collagen crosslinks, intramuscular fat and some structural parameters (degree of perimysial branching) play a 
complementary role in shaping mechanical and sensory tenderness. The results depend on muscle and cooking method (see 
diagram below). Tenascin-X and decorin could also play a role in tenderness. 

 

 
 
These initial results will be validated on a larger number of samples representative of various types of animals (breed, 

gender, age) subjected to different rearing factors. Once the relationship between CT components and sensory qualities has been 
established, the corresponding antibodies may be included on an antibody chip currently under development to characterize the 
potential ‘sensory qualities’ of meat and animal breeds. 

 
 
Publication/patent: Annabelle Dubost, Didier Micol, Bruno Meunier, Claire Lethias, Anne Listrat (2013). Relationships between structural characteristics of bovine 
intramuscular connective tissue assessed by image analysis and collagen and proteoglycan content. Meat Science 93 (IF: 2.8) 378–386 ;  
. Dubost A., Micol D., Meunier B., Botiaux C. and Listrat A. (2011). Biochemistry and morphological characterization of intra muscular connective tissue of two 
contrasting bovine muscles. 57th International Congress of Meat Science and Technology, 7-12 August, Ghent-Belgium. Poster 
 
Contact: Listrat Anne, anne.listrat@clermont.inra.fr, UMR1213 Herbivores, F-63122 Saint-Genès-Champanelle, France.  


