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DESCRIPTION
 

species in aquaculture due to its commercial value, adaptability 
to captivity and consumer demand in Southern Europe. Despite 
progress in larval rearing techniques, survival and growth during 
the post-larval stage remain key factors limiting large-scale 
production. One area of active investigation is the role of amino 
acids in supporting growth, tissue differentiation and metabolic 
regulation during this sensitive stage. Amino acids serve not only 
as structural units of proteins but also as regulators of 
biochemical pathways, signaling molecules and substrates for 
energy metabolism.

In fish nutrition, amino acids are broadly classified as 
indispensable (essential) and dispensable (non-essential). 
Indispensable amino acids cannot be synthesized at sufficient 
rates and must be supplied through the diet, whereas dispensable 
amino acids can be synthesized internally but still play important 
roles in physiology. The balance between assimilation and 
catabolism of these two groups determines growth efficiency, 
nitrogen retention and metabolic health in post-larval fish.

Amino acid requirements in senegal sole

Like other marine fish, Senegal sole exhibits distinct amino acid 
requirements that differ from freshwater species due to 
evolutionary adaptations to its environment. Indispensable 
amino acids for this species include lysine, methionine, 
threonine, valine, leucine, isoleucine, tryptophan, phenylalanine, 
histidine and arginine. Dispensable amino acids such as 
glutamate, aspartate, glycine, alanine and serine, while not strictly 
required from the diet, are metabolically significant        .

During the post-larval stage, protein synthesis rates are 
particularly high due to muscle development, organ 

differentiation and the establishment of functional digestive and 
immune systems. Consequently, the efficiency with which free 
amino acids are assimilated and metabolized directly influences 
growth outcomes        .

Intestinal uptake

The intestine of post-larval Senegal sole contains transporters 
specialized for amino acid absorption. These transporters exhibit 
selectivity, with some designed for neutral amino acids, others for 
acidic or basic types. Peptide transporters also facilitate the 
uptake of small di- and tri-peptides, which are then hydrolyzed to 
free amino acids intracellularly. The efficiency of these 
transporters is critical, as post-larvae have relatively immature 
digestive systems compared to juveniles.

Incorporation into proteins

Once absorbed, indispensable amino acids are primarily directed 
toward protein synthesis in muscle, gills and liver. High rates of 
myofibrillar protein deposition are characteristic of this stage, 
supporting growth and skeletal muscle development. Dispensable 
amino acids, on the other hand, serve as donors of carbon 
skeletons or as precursors for other biomolecules. For example, 
glutamate is a central substrate for the synthesis of other amino 
acids through transamination           .

Nutritional modulation

Diets rich in indispensable amino acids promote protein 
synthesis but may increase catabolic losses if provided in 
unbalanced proportions. For example, an excess of one amino 
acid may lead to oxidative deamination of the surplus while 
limiting growth if another indispensable amino acid is deficient. 
Therefore, providing an optimal amino acid profile is essential 
for maximizing assimilation efficiency.
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Environmental influence

Temperature, oxygen availability and salinity can affect amino 
acid metabolism. Higher temperatures increase metabolic rates, 
leading to greater amino acid catabolism for energy. Conversely, 
under hypoxic conditions, certain amino acids such as alanine 
accumulate as part of anaerobic metabolism. For Senegal sole, 
which are benthic and adapted to variable conditions, these 
adjustments are critical for survival.

CONCLUSION
In post-larval Senegal sole, the assimilation and catabolism of 
free amino acids form the foundation of growth, energy 
metabolism and survival. Indispensable amino acids are 
essential for protein synthesis and tissue development, while 
dispensable amino acids contribute to metabolic flexibility and 
energy balance. The interplay between assimilation and 
catabolism ensures that amino acid supply is matched with 
physiological demand, a process finely tuned by nutrition and 
environmental conditions.

For aquaculture, understanding these processes provides a 
pathway toward improved feed efficiency, enhanced larval 
performance and reduced environmental impact. Continued 
research on amino acid metabolism in Senegal sole will 
strengthen the biological basis for sustainable production and 
help secure the future of this valuable species in European 
aquaculture.
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