
Omega-3 encapsulation by 
PGGS-Drying 
• Inert atmosphere avoid concentrates 

oxidation 
• Mask odors and flavors 
• Low temperatures prevent product 

degradation 

Separation of omega-3 derivatives by liquid-scCO2 
countercurrent fractionation (7) 

• Inert atmosphere that prevents concentrates oxidation 
• Organic solvents are avoided 
• Lower temperatures than conventional methods 

Reaction in supercritical 
carbon dioxide media to 
obtain ethyl esters or 
structures triglycerides (3-6) 

• Inert atmosphere that prevents 
reactants and products oxidation 

• Organic solvents are avoided 
• Lower media viscosity 
• Faster reaction rates 
• Media homogeneity 
• Expanded media 
• Lower temperatures than 

conventional methods 

Extraction of oil from fish 
products or by-products or 
algae using supercritical 
carbon dioxide (scCO2) (1-2)  

• Inert atmosphere that prevents oil 
oxidation 

• Organic solvents are avoided 
• Possibility of fractionation to lower 

acidity 
• No phospholipids extracted 
• Lower temperatures than 

conventional methods 
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Moisture in hake
 51.5 % (Run 1)
 17.5 % (Run 2)
 8.4 % (Run 3)

Amount of Solvent
(kg SC-CO2/kg protein) 
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●  Solvent free glycerolysis 
■  Glycerolysis  in scCO2 media 
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Formulations of 
omega-3 PUFA 
concentrates 
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Experimental run 

Run 
𝒑𝒑  

(bar) 
𝑻𝑻  

(°C) 
𝒕𝒕  

(h) 
Cycles 
(h-1) 

1 100 
50 3 0,33 2 150 

3 250 
4 

150 
35 

3 0,33 
5 70 
6 

150 50 
1 

0,33 
7 6 
8 

150 50 3 
0,67 
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Solvent free ethanolysis
Ethanolisys in sc-CO2 media
Hexane
tert-pentanol

O/W emulsion 
Omega-3 concentrate: 6 % w/w 
OSA Starch: 24 % w/w 
Ultrasounds time: 180 s (5 s pulses) 
Amplitude: 100% 

Acknowledgments: Financial support from the Junta de Castilla y León and ERDF for project BU055U16 and OB´s contract is gratefully acknowledged. To MINECO 
for EDP’s Juan de la Cierva contract (FJCI-2014-19850) and RM’s pre-doctoral contract (BES-2013-063937). To University of Burgos for AGS’s pre-doctoral contract. 


	Número de diapositiva 1

