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Abstract
Paracentrotus lividus, a species of sea urchins occurring in Mediterranean Sea and
eastern Atlantic Ocean, is a highly appreciated food resource, being Italy the main
consumer among European countries. 30 million individuals are annually consumed only
in Sardinia (Grisolia et al., 2012). Since gonads are the edible part, representing only a
small fraction of the entire animal, the remaining ends up as a waste. Recently, it was
successfully developed an innovative methodology to obtain high-value collagen from sea
urchin by-product tissues to be used for regenerative medicine applications. However,
the tissues used for collagen extraction are a small portion of sea urchin waste (less than
20%) and the remaining part, mainly the carbonate-rich test and spines, would be
discarded (Ferrario et al., 2020). In the present project, this “secondary waste” was first
grinded to powder and employed as valuable addition to feed for animals requiring high
doses of carbonates, like laying hens and sea urchins themselves. Second, and most
importantly, the biologically relevant products contained in the powder have been
investigated. These compounds, contained in residual cell tissues, tests and spines, are
polyunsaturated fatty acids, carotenoids and a class of small polyphenols, called
polyhydroxynaphthoquinones (PHNQ). PHNQ have high economic significance because of
their widespread application in several cosmetics and pharmaceuticals industries and,
because of their polyhydroxylated quinoid nature, PHNQ show remarkable
pharmacologic effects, representing also a potential valuable addition for aforementioned
regenerative medicine applications (Shikov et al., 2018). In this work, green extraction
strategies aimed to obtain compounds of interest from sea urchins’ waste were developed
and the results were compared to conventional solvent-based extraction methods. The
core strategy was supercritical CO2 technique, characterized by low environmental
impacts: organic solvents are avoided and CO2 is used as extraction fluid, ensuring safe
and selective process, with the possibility to recycle the employed CO2 in industrial
plants. The extraction was performed directly on the powder without any pretreatment.
Fatty acids, carotenoids and PHNQ were successfully and selectively extracted
depending on the physical parameters of the extraction. Overall, a selective and green
extraction method was validated for the valorization of waste from sea urchins,
demonstrating the feasibility of the technique targeting added-value compounds.
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