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Introduction

The generation of textile waste increases annually mainly due to the fast changes on fashion trends and the throwaway
culture. As a result, the world generated around 92 million tons of textile waste each year and only 15-20% of it is
being recycled currently (Shamsuzzaman et al., 2025). The rest of the generated waste either goes to landfills or is
being incinerated. The cellulosic fraction of this textile waste can be valorized through the production of microbial oil
and carotenoids. The microbial oil can be later converted into sustainable aviation fuels (SAF), which represent the
only viable short-term alternative to fossil fuels in the aviation industry. With the growing number of air travelers, the
demand for SAF is expected to rise significantly in order to meet the European net zero emission target in 2050. To
meet this increasing demand, yeast cells such as Rhodosporidium toruloides will play a crucial role in converting
sugars derived from different biowaste into SAF precursors. In addition, the co-production of carotenoids from the R.
toruloides culture contributes to make the process more economically viable.

Materials and Methods

Two different biowaste-derived media, agro-food waste and textile waste, have been used to foster yeast growth and
intracellular lipid accumulation, respectively. Agro-food waste was subjected to homogenization, crushing, and
centrifugation to obtain the soluble fraction, which was then used as nutrient-rich media to support yeast growth. On
the other hand, textile waste was pretreated by 25% (w/v) NaOH (2 h of incubation at room temperature) and then
subjected to enzymatic hydrolysis (15% (w/w) solids, 60 mg of protein CTec2/g glucan) to obtain the resulting
hydrolysate (Simonetti et al., 2024). These two sugar-rich media were used to cultivate R. toruloides under a fed-batch
culture strategy in 0.5 L bioreactors at 30 °C, pH 6 and maintaining the dissolved oxygen level at 20% from saturation
(Gallego-Garcia et al., 2023). Cell viability, sugar concentration, organic acid concentration, intracellular lipid content,
cell biomass concentration and total carotenoids content were monitored during the cultivation process.

Results

R. toruloides was grown first in agro-food waste to promote cell growth. After sugar depletion, the textile waste
hydrolysate was fed continuously to trigger lipid accumulation. This strategy takes advantage of the different C/N
ratios of these substrates to boost cell growth and lipid production, respectively. By using the continuous feeding
strategy, R. toruloides accumulated up to 50-52% (w/w) of total lipids and up to 575 pg/g dry cell weight of
carotenoids. Final lipid conversion yields from consumed sugars accounted up to 0.28-0.30 g/g, which represents 85-
90% of the theoretical production.

Conclusions

The present results demonstrate that textile waste can serve as a valuable feedstock for bio-based processes. In addition,
the strategic combination of different waste streams reduces the need of nutrient supplementation while maintaining
high conversion efficiencies.
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