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Our recent studies revealed the promotional effects of new types of additives on fat crystallization [1]. Talc is one of these additives, which is widely approved as a food-grade additive. In the present study, we found that the addition of talc particles changed the physical properties of bulk fats and improved the plasticity of palm-oil based shortening.
To evaluate the physical properties of bulk fats, the temperature-sweep measurements of dynamic viscoelasticity were conducted. Shortening was stored at ~5 °C, and its plasticity was evaluated by the hardness at 15 °C or 20 °C for actual use. Hardness was obtained by the indentation tests using a creep meter and traced during the storage. To examine the relationships between the hardness and structures of fats, X-ray diffraction measurements and polarized optical microscope observation were performed.
As an example, when refined palm oil (RPO) was cooled from 80 °C to 0 °C at a rate of 5 °C/min, the addition of 0.1–1 wt. % talc particles with the median diameter of 0.6 μm changed the viscoelastic behavior as follows: (i) the temperature where the storage and loss elastic moduli (G’ and G’’, respectively) remarkably increased changed from ~17 °C to ~23 °C, (ii) higher values of G’ and G’’ did not change by cooling from ~23 °C to ~12 °C, and (iii) G’ and G’’ became smaller than those of RPO without the talc additive under ~12 °C. The inflection points of the loss tangent (tan δ) appeared at higher temperatures. Moreover, RPO-based shortening showed lower hardness through the storage period when 0.2 wt. % of the talc additive was formulated into the preparation.
All of these results indicate that the addition of talc particles changed the physical properties of bulk fats and consequently improved the textures of processed food products.
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