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The carboxymethyl cellulose (CMC) as a gum is one of the most widely used hydrocolloids in many products. It is utilized in bio-based gel structures and enhances their properties due to its superabsorbent nature. In the present study the impact of incorporating various concentrations (0%, 0.5%, 1%, 2%, and 3% w/w) of carboxymethylcellulose (CMC) into the hydrogel phase of a bigel based on gelatin, sunflower oil and beeswax with a constant organogel/hydrogel ratio of 60:40 was on bigel properties investigated. The integration of gelatin and CMC significantly affected the appearance, solvent holding capacity (SHC), microstructure, rheological, thermal and, textural properties. The results showed that bigels by gelatin/CMC ratio of 4.5:05% had a higher SHC (98.96%). The integration of CMC in bigel formulation resulted in a significant decrease in hardness, cohesiveness and, adhesiveness and crate smoother texture. Differential scanning calorimeter (DSC) analysis of the bigels showed a descending trend in melting point from 99.07 to 98.60°C for bigel samples as the CMC concentration increased from 0 to 2%. This was followed by an increase in melting temperature (100.95°C) in the bigel containing 3% CMC. Particle size distribution data indicated that the droplet sizes of the bigels increased with the incorporation of CMC into the hydrogel phase, without displaying a distinct concentration-dependent trend. The rheological charecteristics strain sweeps, frequency sweep and, loss factor also affected by gelatin/CMC concentration. Overall obtained results highlight that the incorporation of CMC to gelatin plays a crucial role in final bigel offering different textural, rheological and thermal properties. So that careful selection and optimization of gelatin and CMC concentrations in hydrogel phase are essential for tailoring the mechanical strength and stability of bigels for various applications such as drug delivery, cosmetic, and food industries. Regarding the desired properties of CMC, it could recommended to use in combination with gelatin to create structure-function aimed bigels.

