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Highlights
Jellyfish collagen is a sustainable and safe alternative to mammalian sources. 
Standardized method established for industrial-scale extraction from O. sambaquiensis and C. quadrumanus.
Abstract
Collagen is a biomolecule extensively studied for its relevance in medical, functional, and aesthetic applications. Its use is particularly significant among the elderly population, in both oral and topical forms, and is associated with improved muscle and cartilage health. Currently, collagen derived from mammalian sources—mainly bovine and porcine—dominates the global market. However, its widespread use results in considerable biological waste and raises concerns regarding safety and sustainability. The potential transmission of pathogenic prions through mammalian-derived products reinforces the need to explore alternative and environmentally safe sources. In this context, jellyfish (Cnidaria) have emerged as a promising source of collagen, with preliminary studies suggesting that its quality may surpass that obtained from mammals. In coastal regions such as Santa Catarina, Brazil, non-selective fishing often leads to the incidental capture of jellyfish, generating by-products and residues that, although commonly discarded, represent an abundant and underexplored raw material. This study aims to promote the sustainable use of these marine residues for the production of high-value collagen, establishing a standardized extraction and characterization method suitable for potential industrial application. Collagen extraction was performed using an acid-based process, considered a clean and solvent-free route. The material obtained was lyophilized and subsequently analyzed by spectroscopic and physicochemical techniques, including Fourier-transform infrared spectroscopy (FTIR), protein quantification, antioxidant activity assessment, and gel permeation chromatography (GPC). Some analyses are still under implementation, requiring a prior hydrolysis step. The FTIR spectrum showed bands in the regions of 1200–1300 cm⁻¹ and 1600–1700 cm⁻¹, corresponding to C–N and C=O bonds typically found in amide groups, confirming the expected protein profile. Initial protein quantification using the Kjeldahl method indicated a high protein content. However, due to the lack of a specific correction factor for jellyfish-derived collagen, the Biuret method will be applied after hydrolysis for more accurate quantification. Preliminary results, supported by literature data, indicate that the extracted material presents a high protein content and significant potential for technological applications. Upon completion of the complementary analyses and consolidation of results, it will be possible to conclusively assess the quality of the obtained collagen and its feasibility for industrial-scale production.
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