Solubilisation of galactans from the red seaweed Pyropia columbina during processing and their impact on the rheological properties of suspensions
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Marine seaweeds hold great potential as sustainable, nutritious food ingredients, offering solutions to challenges posed by climate change. Edible red seaweeds, including Pyropia and Porphyra species, are traditionally consumed and have attracted significant scientific interest due to their rich biochemical composition, which is linked to various health benefits such as antioxidant, immunomodulatory, and antiviral properties. Pyropia species1 are distributed worldwide, from tropical to cold waters, and are a source of porphyran, a sulphated polysaccharide that consists of alternating 1,3-linked 𝛽-d-galactosyl units and 1,4-linked 𝛼-l-galactosyl 6-sulphate units, which can be replaced by a small amount of 3,6-anhydro-𝛼-l-galactosyl units. This compound is known for its bioactive properties, making it an important functional ingredient. 
This study investigates the solubilisation of galactan-rich compounds from Pyropia columbina using food processing conditions, including thermal and high shear treatments. Thermal treatments (45–90°C) increased viscosity of the liquid phase of the dispersions, due to the release of cellular components, while high shear treatment alone did not affect viscosity. However, combining thermal and high shear treatments enhanced viscosity of the dispersions. The soluble phase contained 16-22% protein and was enriched in galactose (80-90% of total monosaccharides). Microstructural analysis using confocal scanning laser microscopy (CSLM) showed that thermal treatment did not significantly affect the thick extracellular matrix (ECM) of this seaweed, whilst high shear reduced particle size and disrupted the ECM solubilising the sulphated galactans into the water phase. Rheological testing indicated that the seaweed dispersions showed a range of textures from liquids (tan𝛿 > 1) to soft gels (G′ > G′′). These results show how food processing impacts the structure and physico-chemical properties of P. columbina, showcasing its potential as a sustainable source of functional ingredients for food formulations with potential health benefits.
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