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Abstract

Camel milk forms relatively weak acid-induced gels because of its unique casein micelle structure and protein composition. This study investigated the effects of hydrocolloid incorporation on the structure and stability of glucono-δ-lactone (GDL)-induced camel milk acid gels prepared at 4% protein concentration. Carboxymethyl cellulose (CMC) and high-methoxyl pectin (HMP), individually and in combination, were incorporated to modify gel properties. The results showed that HMP-added gels exhibited lower stability, as indicated by higher serum separation, whereas CMC significantly enhanced viscosity and gel strength. The combination of CMC and HMP demonstrated synergistic effects by improving structural stability and viscoelastic properties. All formulations exhibited shear-thinning behaviour characteristic of non-Newtonian systems. In addition, CMC-containing gels developed a more elastic structure with lower frequency dependence, suggesting stronger protein–CMC interactions under acidic conditions. Overall, hydrocolloid incorporation improved the structural stability of GDL-induced camel milk acid gels. These findings provide valuable insights into protein–hydrocolloid interactions and support the development of stable camel milk gel-based products for dairy applications.
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