Structuring Ability of Seaweed Soft Particle Suspensions Driven by Polysaccharide Diversity
A Souto-Prieto1,2, A Cobos1, T Ferreiro2, M Martinez-Sanz3 and P Lopez-Sanchez4
1Department of Analytical, Chemistry, Nutrition and Food Science, University of Santiago de Compostela, Lugo 27002, Spain
2Dairy Products and Food Technology Centre (APLTA), Universidade de Santiago de Compostela, Lugo, 27002, Spain
3 Instituto de Investigación en Ciencias de la Alimentación, CIAL, (CSIC-UAM, CEI UAM + CSIC), Madrid, 28049, Spain.
4 Department of Food Technology, Marine Research Institute IIM-CSIC, Rúa de Eduardo Cabello, Vigo, 36208, Spain

Seaweeds are increasingly valued in the food industry due to their rich content of bioactive compounds, proteins, lipids, and dietary fibres, which offer health benefits and functional properties. Their low environmental impact, requiring no arable land, freshwater, or pesticides for cultivation, makes seaweeds a sustainable alternative to traditional food sources. Unlike traditional approaches focusing on extracting specific hydrocolloids, this study emphasises using whole seaweed to create particles through processing, leveraging their structural potential and reducing side streams from seaweed-based ingredients.

While suspensions of plant polysaccharide particles have been extensively studied1,2, there is still limited knowledge about the potential of seaweed-derived particles3. Different seaweed species—red, brown, and green—contain distinct polysaccharides, such as porphyran, alginate, and ulvan, respectively, located in their cell wall and extracellular matrix. We investigated the rheological behaviour of aqueous suspensions of seaweed soft particles, with a focus on their application as rheology modifiers. Rheological measurements revealed that these suspensions exhibit versatile flow behaviours and viscoelastic responses, depending on processing methods and polysaccharide composition. Confocal Scanning Laser Microscopy (CSLM) provided insights into the particles microstructure, including size, shape and cell wall integrity, which are critical for controlling suspension properties. Additionally, small-angle X-ray scattering (SAXS) enabled a nanoscale analysis offering a deeper understanding of the impact of processing on seaweed structure. 
Our results highlight the importance of species selection in optimising seaweed for specific industrial applications. Furthermore, using seaweed particles, rather than focusing solely on isolated seaweed hydrocolloids, offers new opportunities for the development of innovative, clean-label ingredients. This work bridges the gap between fundamental structural studies and practical applications, supporting the sustainable use of marine resources to meet the growing demand for environmentally friendly and healthier products.
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