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Innovative hydrogels are a modern alternative to solid fats of vegetable origin, such as trans fats and hydrogenated oils. Among potential oleogelators, agarose, a prominent marine-derived polysaccharide derived from red algae, occupies a special place. Agarose, a key component of agar, acts as a gelling agent. Its isolation from the agar structure makes it more homogeneus, which translates into excellent gelling properties. In addition, agarose is distinguished by its reversible thermo-gelation ability, exceptional mechanical properties, high bioactivity and switchable chemical reactivity, allowing it to functionalize in various applications. Thanks to these characteristics, agarose is considered a promising ingredient for stabilising vegetable oils, making it a highly attractive solution for producting innovative hydrogels1.

Agarose consists of long linear chains composed of repetitive dimers of galactose and 3,6-anhydro-L-galactose. A key feature of agarose is its ability to form gels with high stability due to spatial networks maintained by hydrogen bonds and hydrophobic interactions. Agarose is characterized by high purity and a more homogeneous structure, which translates into substantial gelling properties2. Agarose-based gels exhibit thermal and mechanical stability, outperforming agarose-based gels in this regard3. By using agarose gels, it is possible to reduce the use of additional emulsifiers or stabilizers, which promotes the creation of more natural and healthy products.Moreover, agarose gels are already used in various industries, including food and pharmaceuticals, where they are appreciated for their stability, purity and exceptional structural properties4. 

Despite the promising properties of agarose, its application has some challenges. Produce, which may limit its widespread commercial use. The structure of gels on agarose is less stable, but it exhibits greater flexibility than agar gels, which may be preferable in some applications5.

In conclusion, agarose has excellent potential as an innovative oleogelator, offering stability, naturalness and versatility for industrial applications. Challenges, such as production costs and differences in structure compared to agar, do not derail its potential, but point to the need for further research into optimizing the process of its use. In the long term, agarose could become a key ingredient in of transforming the vegetable fat market into more sustainable and healthy solutions.
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