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Astaxanthin is the most powerful antioxidant among carotenoids. This high value product is gaining strong interests in nutraceutical and pharmaceutical industries. The microalga Haematococcus pluvialis is one of the richest sustainable bioresource of this pigment [1]. In response to stress conditions, the cell produces high levels of astaxanthin (up to 4% cell dry weight) accumulated in intracellular lipid droplets. Its bioavailability and extraction are however strongly prevented by a thick and highly resistant wall surrounding the cell. Cell breakage is thus necessary to reach satisfactory extraction yields [2].
Due to environmental concerns, cell disruption processes should minimize energy and pollutant consumptions. This step is critical as it aims for the improvement of extraction efficiency although also deeply affects the overall cost. In the last decade, multifarious innovative processes have been developed in plant biorefinery among which the enzymatic fractionation proved encouraging results. Nevertheless, to reach efficient and cost competitive yields, the enzymes have to be selected according to two mainstays : optimizing qualitatively wall digestion and minimizing interferences with the target compounds [3].
As designing a cocktail of enzymatic activities cannot be based on the fragmented literature alone, we further characterized the composition and structure of Haematococcus pluvialis cell wall and selected key activities that would fulfill our objectives. The use of an innovative, fast and efficient screening method permitted to design an enzymatic cocktail improving astaxanthin extraction from the microalga. The performances of the refinery process studied will be discussed in terms of advantages and disadvantages considering the economic viability.
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