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Abstract

Oilseed-derived oleosomes are becoming an active area of research as natural lipid nanoparticles, emulsifiers and
fat substitutes. But their effectiveness relies on their extraction yield and the preservation of their structure during
processing. Enhancements in these areas are critical to provide consistent, functional oleosome ingredients. Here,
we investigated the effect of pre-treatment conditions on the properties of oleosomes extracted from groundnut
seeds. We treated the seeds with controlled time and temperature conditions. It includes soaking in water,
moderate heating (60 °C and 80 °C for 5, 10, & 15 min), higher-temperature treatment (100 °C for 5, 10, & 15
min), and high-pressure heating (121 °C at 15 psi for 5, 10 & 15 min). The study found heat pre-treatment is
critical. Specifically, pretreatment at 80 °C (15 min) and 100 °C (5 min) notably increased the oleosome yield &
protein content. It also resulted in smaller, more stable droplets, a key requirement for an emulsion to be stable.
Microscopy and FTIR studies showed that the oleosome structure was unaffected at these conditions. This was
also confirmed by dynamic rheological analysis, which exhibited stronger viscoelastic networks than those
observed under untreated, soaking, and high-pressure treatments. However, higher temperature and pressure levels
were detrimental, as they lowered oleosome yield, increased the average droplet size, & led to poor emulsion
stability. The study shows that controlled heat pre-treatment can address challenges of conventional soaking
methods. Enables a stable, structurally intact & functional oleosome for plant-based milk applications.

References

1) Nikiforidis, C. V. (2019). Structure and functions of oleosomes (oil bodies). Advances in Colloid and
Interface Science, 274, 102039. https://doi.org/10.1016/j.¢is.2019.102039

2) Nikiforidis, C. V., & Kiosseoglou, V. (2010). Physicochemical Stability of Maize Germ Oil Body
Emulsions As Influenced by Oil Body Surface—Xanthan Gum Interactions. Journal of Agricultural and
Food Chemistry, 58(1), 527-532. https://doi.org/10.1021/jf902544]

3) Nikiforidis, C. V., Kiosseoglou, V., & Scholten, E. (2013). Oil bodies: An insight on their microstructure
- maize germ vs sunflower seed. Food Research International, 52(1), 136-141.
https://doi.org/10.1016/j.foodres.2013.02.052

4) Ntone, E., Bitter, J. H., & Nikiforidis, C. V. (2020). Not sequentially but simultaneously: Facile extraction
of proteins and oleosomes from oilseeds. Food  Hydrocolloids, 102, 105598.
https://doi.org/10.1016/j.foodhyd.2019.105598



https://doi.org/10.1016/j.cis.2019.102039
https://doi.org/10.1021/jf902544j
https://doi.org/10.1016/j.foodres.2013.02.052
https://doi.org/10.1016/j.foodhyd.2019.105598

