Effect of freeze-thaw process on the SAOS and LAOS properties of reconstituted Aloe vera gel powder
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Abstract

Aloe vera gel (AVG), commonly known for its fibre-free and mucilaginous nature, is extracted from the hydroparenchyma of the aloe vera leaves (Aloe barbadensis Miller). It makes available as a potent source of hydrocolloids and gums1. Research on reconstituted AVG powder (R-AVG) is crucial for understanding its rheological and functional properties. Freezing is one of the most popular and efficient methods of food preservation2, and the freezing/thawing processes have a significant impact on the quality of frozen foods3. Therefore, their effect on the rheological properties of hydrocolloids should be investigated to understand the impact of the protection effect of hydrocolloids in food systems during freeze/thawing processes. For this purpose, the effect of freeze–thawing after three cycles on viscoelastic rheological properties (small and large amplitude oscillatory shear, SAOS and LAOS) of R-AVG at two settings of freeze-thaw conditions: −18 °C for 24 h and −30 °C for 15 h, was compared with the control (untreated sample-25 °C). R-AVG dispersions (2% w/w) were subjected to rheological measurements using a Physical MCR 301 rheometer (Anton Paar, Austria). The rheological assay revealed that the R-AVG had greater viscous modulus (G′′) than elastic modulus (G′) at two selected conditions. However, a significant decrease was observed in both G′ (from 1.63±0.07a to 1.49±0.00b Pa) and G′′ (1.81±0.02a to 1.67±0.00b Pa) values by changing processing condition from 25 °C to -30 °C. On the other hand, Tan (δ)LVE increased from 1.140±0.028 to 1.190±0.014 with decreasing temperature from 25 to -30 °C which represents the system behaved as a liquid-like. Measuring the non-linear region properties gain a deeper insight into the rheological and structural behaviour of the system. In LAOS region, the values of G'3/G'1 of the samples were significantly higher than the values of G''3/G''1, which easily indicates the dominant nonlinear elastic behaviour of aloe vera samples at all conditios4. Furthermore, the values of G''3/G''1 were not affected by the freezing process. However, a decrease and an increase in G'3/G'1 values were observed when the AVG freeze-thawed at -18 and -30 °C, respectively. It can be explained that freeze-thaw at -18 °C probably forms an effective structure that is further resistant to large deformation. These findings suggest that, the rheological properties of R-AVG are less affected by freezing at -18 °C compared to -30 °C, that highlight the significance of optimizing freeze-thaw conditions to maintain quality of R-AVG.
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