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Value has placed on Long Chain 
Polyunsaturated Fatty Acids 

(LC-PUFA) of  the n-3 series due to 
their beneficial effects on human 

health 
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Fish is the main source of  LC-
PUFA and recommended intake 

doses are provided
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Clear role of  the diet in 
determining FA profile of  

fish flesh
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Aas et al., 2022 https://doi.org/10.1016/j.aqrep.2022.101317

Marine ingredients shortage 
leads the research for new 

ingredients and new 
formulation, thus affected fish 

flesh quality
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We trust in the possible transition 
towards a sustainable aquaculture and 
fillet quality is our main expertise, thus

we worked to develop new 
sustainable diets in which marine or 

vegetable ingredients are cut-off
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Objective of  this study was to benchmark 
different sources of  information and statistical 

tools to predict fillet lipid composition in 
rainbow trout (Oncorhynchus mykiss).

Questa foto di Autore sconosciuto è concesso in licenza da CC BY
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173 observations (animals)
60 tanks
20 diets

5 diet groups as defined by protein source
5 random diet groups

Golden standard;
Vegetal proteins;

Alternative animal proteins; 
Alternative microbial proteins;

Commercial diets.

Aquafeeds were characterized for their chemical 
composition, and ingredient abundance;
FA profile of  both aquafeed and fillets was obtained by 
gas-chromatography
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The model used was a linear regression of  the filet lipid 
component on the dietary factor:

fillet = feed + block + error

where ‘fillet’ is the fillet fatty acids (e.g. n-3 PUFA), ‘feed’ is the 
fixed effect of  the chosen dietary component (e.g. Crude Protein), 
‘block’ is the random effect of  the tank (i.e. physical tank), ‘error’ 
is the random residual error (i.e. the fish). 

One-way ANOVA was constructed based on the results from the 
mixed model.
All combinations of  fillet lipid components and dietary 
components were tested, each combination represents a single 
‘run of  analysis’.

The impact of  different dietary factors 
was tested; there were:

- “aa”: Ingredients
- “bb”: Crude Protein, Crude Lipids
- “cc”: Lipid composition, single FA

- “dd”: Lipid composition, groups of  FA

These sets of  variables were used as 
predictors
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Prediction using three different models:         - Multiple Linear Regression (MLR)
       - Partial Least Squares (PLS)

       - Random Forest (RF)
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Four cross-validation were utilized:
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C20:5 n-3, eicosapentaenoic acid (EPA)

“aa”: Ingredients; “bb”: Crude Protein, Crude Lipids; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of  FA
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C22:6 n-3, docosahexaenoic acid (DHA)

“aa”: Ingredients; “bb”: CrudeProtein, Crudelipid; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of  FA
19



Sum of  EPA + DHA

“aa”: Ingredients; “bb”: CrudeProtein, Crudelipid; “cc”: Lipid composition, single FA; “dd”: Lipid composition, groups of  FA
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1. FA profile analysis of  fish flesh cannot be 
avoided while studying a new feed formula 
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(knowing ingredients’ abundance!)
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1. FA profile analysis of  fish flesh cannot be 
avoided while studying a new feed formula 

2. The EPA+DHA of  trout fillet could be 
predicted leveraging on diet description 
(knowing ingredients’ abundance!)

3. Random Forest outperformed the other 
statistical tools

4. FURTHER STUDIES will focus on 
assessing the predictive ability of  the same 
models when a specific diet composition is 
not being studied and yet included in the 
training set.
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Thank you for your kind 
attention

This study was carried out within the Agritech National Research Center and received funding from the European Union Next-GenerationEU 
(PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR) – MISSIONE 4 COMPONENTE 2, INVESTIMENTO 1.4 – D.D. 1032 

17/06/2022, CN00000022). This manuscript reflects only the authors’ views and
opinions, neither the European Union nor the European Commission can be considered responsible for them.
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