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Is the synthesis of n‐3 long‐chain polyunsaturated fatty 
acids a limiting step for their deposits in bovine muscles? 

 
Beef meat contains low amounts of omega-3 due to a lack of expression of the gene coding for their synthesis. 
 

 
Omega-3 (long-chain polyunsaturated fatty n-3) are essential for human growth and 

health, mainly eicosapentaenoic (EPA, 20:5 n-3), docosapentaenoic (DPA, 22:5 n-3) and 
docosahexaenoic  (DHA, 22:6 n-3) acids. However, their consumption in most western populations 
is suboptimal, as they are mainly found in seafood. The challenge to ensuring optimal Omega-3 
intake for humans is thus to diversify food sources. An attractive strategy would be the enrichment 
in Omega-3 of terrestrial animal products such as beef, which are far more largely consumed in 
industrialized countries. One proposed strategy is to supplement bovine diet with linseed that is 
rich in linolenic acid (ALA, 18:3 n-3) as a precursor of Omega-3. Although these diets lead to a 
significant increase of ALA in beef, Omega-3 content remains very low. These results suggest that 
the endogenous synthesis of Omega-3 is a limited process in bovines. The challenge of our work 
was therefore to identify the regulatory mechanisms of this synthesis.  

 

 
The first objective was to pinpoint the possible limiting steps of Omega-3 synthesis in various bovine tissues (liver, inter-

muscular adipose tissue (IM-AT), Semitendinosus (ST) and Longissimus thoracis (LT) muscles) using qPCR. Bull liver contained 
mRNA of all proteins involved in Omega-3 synthesis, consistently with the significant liver content of these FA. In IM-AT, these 
mRNA were also present but at 10-fold lower concentrations than in liver. In LT and ST muscles, all mRNAs were present except 
elongase 5 mRNA (and the corresponding protein) which was undetectable, suggesting a break of synthesis from stearidonic acid 
(SDA, 18:4 n-3) formation. This weak expression of the elongase 5 gene is likely due to the presence of male sex hormones in bulls, 
as females and castrated males showed higher expression levels. Gene expression of the majority of proteins involved in Omega-3 
synthesis was upregulated in LT muscle of bulls fed linseed (conditions likely promoting this synthesis) but remained limited by the 
low gene expression of elongase 5 in our experimental conditions. Finally, we addressed the impact of other pathways (uptake, 
peroxidation) potentially involved in regulating Omega-3 content in cattle muscles but no single pathway clearly emerged to explain 
the low deposit of these fatty acids in beef.  

 
Now that we have mobilized all the relevant approaches for investigating the mechanisms involved in the regulation of 

Omega-3  deposits in cattle muscle, the next step will be to study physiological and/or nutritional factors able to efficiently stimulate 
this deposit to ultimately improve the nutritional quality of beef. 
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