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With the growing public awareness of the nutritional benefits of omega-3 and omega-6 fatty acids, demand for polyunsaturated fatty acids (PUFA) has increased during the recent years. Echium seed oil has a very unique ratio of omega-3 to omega-6 fatty acids. Moreover, Echium oil has many potential uses in the pharmaceutical industry for treatment of eczema, acne, and other skin disorders and in the cosmetic and personal care products industry. 

In this study, production of GLA and SDA concentrates from Echium vulgare seed oil by enzymatic esterification was optimized using response surface methodology (RSM). Enrichment of free fatty acids (FFAs) was carried out by two-step process. The first step used was the preparation of FFAs by hydrolyzing Echium vulgare seed oil with Novozyme 435 lipase. The second step was the enrichment of PUFA in the FFA fraction by esterification of the resulting FFAs with alcohol using Lipozyme RM IM lipase. Enzymatic esterification experiments were carried out according to three-factor, three level face centered composite design. The effect of independent variables such as lauryl alcohol-to fatty acid ratio, 1:1-3:1 (mol/mol); reaction time 8-16 (h);  and reaction temperature 50-60 (°C), on the GLA and SDA content of the obtained products (response) were investigated and reaction conditions were optimized. Optimal conditions were determined as 1:1 mol/mol, 16 h and 50 °C. Under these optimum conditions GLA concentration was increased from 11.9% to 28.2%, SDA concentration was increased from 16.5% to 32.3% and amount of total GLA and SDA fatty  acids was found to be 60.5% with a 72.3% yield. A good quadratic model was obtained with a satisfactory regression coefficient (R2) as 0.85.
 
In conclusion, GLA and SDA enriched concentrate was obtained from Echium vulgare seed oil. This plant-based omega-3 and omega-6 concentrate is believed to be used as ingredients in functional foods, dietary supplements, pharmaceuticals or could be used in personal care products.

