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The steady and rapid increase in the world's population and the increasingly evident climate change entail a growing demand for protein for human needs on the one hand, and a need to produce such protein in a sustainable manner on the other. Insects can be a viable alternative to traditional sources of protein, perfectly in line with the precepts of the circular economy, although they cannot stand as the ultimate solution to global food shortages. In this context, the production of protein meal from Tenebrio molitor larvae (TMLs) is a well-liked solution, especially after the approval of this beetle as the first Novel Food insect in Europe (2021). The challenge is to make TMLs rearing sustainable on a large scale, even in countries with semi-arid climates. 
Our research group has been studying the possibility of replacing, in TMLs rearing, the usual sources of water and nutrients (carrots, potatoes) with more sustainable alternatives: we have obtained important data, at least for our latitudes, using cladodes of Opuntia ficus indica (OFI). Based on encouraging preliminary data, we tested the "storability" of these cladodes in terms of resistance to dehydration and mould growth, as well as their palatability for larvae.
In addition, we have adapted and developed a protocol for obtaining flours from TMLs that can be used both as feed and as food, and we are testing the applicability of the protocol on larvae fed on different diets or different sources of water and nutrients. The water activity in the flours obtained from larvae reared on a standard diet with diversified wet supplements is between 0.36 and 0.41. This range makes the obtained flours suitable for long storage without moulting or losing organoleptic characteristics.
Preliminary data show a protein content, measured by Kjeldhal, of 40% in the flour obtained from TMLs fed standard diet (95% bran + 5% yeast), which is in line with values reported in the literature. This content appears to be unaffected by the plant matrix added as a source of water and nutrients (OFI, potato or carrot). 
Data obtained from this preliminary study show how the use of OFI as a source of water and nutrients leads to increased sustainability of both TMLs rearing and flour production. Further studies will focus on the potential effects of OFI use on flour quality. 



Keywords:
Tenebrio molitor rearing, Opuntia ficus indica, Alternative protein sources, Insect meal, Circular bioeconomy.

