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1 Introduction

3 Results

The interest of the European community towards the insects ability to convert
by-products from agri-food chains into high nutritional value compounds, in
favor of a sustainable enhancement of agricultural production wastes, is always
increasing, in a circular economy perspective. Insects as Black soldier fly can
convert, in a very efficient way and with minimal environmental impact, a
vegetable biomass with low nutritional value or considered waste, in a biomass
rich in fat, proteins and chitin, to be used then in the food / feed, agronomic or
fuel sectors. In this project (BIOECOFLIES), funded by Emilia Romagna Region,
the influence of the composition of various types of vegetable by-products from
regional agri-food industries on the efficiency of the breeding process and on
the composition of BSF larvae was investigated. The principal aim was to obtain
correlations between the rearing substrate composition and the characteristics
of the lipidi, protein and chitin fractions of the insect larvae.

➢ Breeding performance
Through a rational approach of Experiment Design, a BSF prepupae optimal rearing
substrates mixture in terms of higher weight, number of larvae and shorter
development time was selected:
35% optimal annual availability mixture + 25% legums + 20% pomace + 20% mais.
(70% melon and 30% exotic fruits)

Fig. 1

2 Materials and methods

➢ BSF composition (expressed on Dry Weight)

BREEDING SUBSTRATES SELECTION (AVAILABLE IN EMILIA ROMAGNA REGION
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At the end of breeding, the nutritional composition of BSF prepupae, depending on
different diet composition, was evaluated. Proximate analyses are essential to find
the best end-use of the BSF biomass.
The influence that the different breeding substrates have on the amounts of lipid,
nitrogen component and ash are shown in the table below.
The substrates highlighted in red have shown a related nutritional parameter
increment in the sample, compared to the control group. The blue ones have
shown a related nutritional parameter decrement in the sample.
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➢

Total Amino acids profile and chitin measurement

Depending on the rearing substrate, the conversion rate of vegetable protein in
BSF proteins varied in the range 20-80% (Fig.1). In any case, all the BSF protein
obtained satisfied the essential amino acids requirements recommended by
FAO/WHO/ONU (2007).
From the graphs below (Fig.4), it is also possible to note how the protein and chitin
contents varied depending on the different composition of the diet of the BSF.

Measurement of the nutritional parameters of larvae at the end of
breeding
• BSF proximate composition: moisture, protein, lipids and ashes
(AOAC);
• Total amino acids profile (UPLC/ESI-MS);
• Nitrogen fraction with Kjeldahl;
• Chitin content by difference from total nitrogen content;

Relationship between substrate proteins and
conversion efficiency plant proteins into animal
proteins
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Even if growth substrates were formed only from vegetal waste, for each
season optimal substrates combinations that maximize the efficiency of BSF
growth were obtained. Through a rational Design of Experiment approach it
was therefore possible to design a perfect formulation of seasonal residues
among all those tested, able to optimize production both in terms of higher
weight and number of larvae and in animal proteins from vegetable proteins
yield that with the optimal substrate designed can reach values up to 80%.
Besides, this work showed that statistically significant correlations were
present between the substrate used and the nutritional composition of the
insects.
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4 Conclusions
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Fig 4 an example of how the distribution of
protein and chitin nitrogen can change depending
on annual availability residues
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