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Natural waxes have been receiving a lot of interest lately due to their capability of gelling vegetable oils at significantly lower crystalline mass fractions (wc << 0.1). Although, a lot of work has been published in the last few years, a sufficient understanding of the gelation mechanism of waxes is still lacking. The aim of the study was to use a detailed characterization to gain new insights into the gelation behavior of six natural waxes (differing in the relative proportion of chemical components: hydrocarbons, fatty alcohols, fatty acids and wax esters). Flow and dynamic rheological properties of gels prepared at critical concentrations of waxes were studied and compared using drag (stress ramp & steady flow) and oscillatory shear (stress & frequency sweeps) tests. Although, none of the oleogels satisfied the rheological definition of a ‘strong gel’ (G"/G' (ω) < 0.1), the strongest gel (highest critical stress and dynamic and apparent yield points) was obtained not with a mono component wax (sunflower wax, SFW) but with wax containing wax esters along with a higher proportion of fatty alcohols (carnauba wax, CW) suggesting a role of surface active fatty alcohols in strengthening of the microstructure. However, the CW gel was extremely sensitive to shear, showing the least thixotropic recovery (≈ 16 %) among all 6 waxes. As expected, gel formation by waxes containing high proportion of lower melting components (berry and fruit wax) required a very high critical gelling concentration (Cg > 5 %wt) and in addition, these gels showed lowest values for plateau elastic modulus (G'LVR) and a prominent crossover point at higher frequency. The gelation temperatures (TG' = G”) for all the studied gels were lower than the room temperature except for SFW and CW, The yield-pseudo-plastic behavior of oleogels was evident from the plots of dynamic viscosity (η*) vs frequency (w = 2πf) as well as from plots of apparent viscosity (ηapp) versus shear rate (file_0.png
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). The rheological behavior was combined with the results of thermal analysis and microstructure studies (optical, polarized and cryo-scanning electron microscopy) to have a comprehensive understanding of the gelation behavior of these waxes.

