Valorization of Gelidium sesquipedale seaweed for the production of polysaccharide-based fractions with interest in food applications
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The unsustainability and severe environmental issues generated by the current linear system of production and consumption in the food sector have motivated the promotion of circular economy policies, whose main principles consist of making a more efficient use of natural resources and transforming waste into higher value products. Consequently, efforts are currently being focused on exploring alternative renewable resources for the production of food products and developing innovative manufacturing processes with minimal processing and environmental impact.
Agar is a polysaccharide that constitutes the main structural component in the cell walls of red seaweed and it is widely used in the food industry (mainly as texture modifying and thickening agent). The extraction protocol currently used in the industry involves a complex process which leads to low yields, resulting in inefficient use of resources and generating large amounts of waste that is currently underutilized. In this work we present the production and characterization of agar-based extracts from the seaweed Gelidium sesquipedale by means of simple protocols based on hot-water and sonication treatments, comparing their properties to those of purified agars. The combination of sonication with the hot-water treatment reduced 4-fold the extraction time without significantly affecting the extraction yield and the extracts’ properties. Apart from agar, the non-purified extracts contained proteins, polyphenols and minerals, which conferred them high antioxidant capacity and led to the production of brownish softer gels. The application of these extracts both as bioactive additives and as film-forming materials for food packaging was then evaluated. The presence of impurities in the non-purified extracts allowed to obtain agar-based films without the need of adding plasticizers and improved the resistance of the films to high humidity conditions and their capacity to prevent light-induced degradation of sensitive compounds.
Furthermore, the residue generated after agar extraction was utilized for the extraction of cellulosic materials (i.e. different cellulosic fractions and nanocellulose) with interesting properties. These materials showed a great potential to be used as fillers for the production of bioactive packaging structures such as water-absorbent aerogels that could be used as templates for the incorporation and sustained release of bioactives, as well as high performance cellulosic films which outperform many benchmark biopolymers. 

