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1.INTRODUCTION AND AIM |
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Insects show a great potential as an alternative protein source in feeds for aguaculture, but it is unclear how their inclusion in feeds
could compromise the growth efficiency and quality of the fish fillet. Previous studies have shown that low inclusion level of insects
(10%) may affect the w-3 fatty acid (FA; Melenchoén et al., 2019) and amino acid profile in fish fillet (laconisi et al., 2019). Moreover,
insects are able to modify their body composition according to growth substrate used. In this vein, Barroso et al. (2019) highlighted that -
feeding fish wastes to Hermetia illucens can improve its w-3 FA profile, producing an “enriched Hermetia”. The aim of this study was to
evaluate the effect of the inclusion of different insectmeals (enriched or not) in feed for rainbow trout on growth performance and
proximate composition of the fillet.
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Figure 1. Barroso et al., 2019. w-3 FA levels of Hermetia illucens (Black soldier fly, BSF) at 0, 1, 2,
4, 6, 8, 10 and 12 days of eating fish wastes (c, 1d, 2d, 4d, 6d, 8d, 10d, 12d).
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4.DISCUSSION AND CONCLUSIONS

Fish fed with H30, H*50 and T50 showed a similar growth (FBW, WG and SGR; Table 1) than control diet. Fish fed with H50 reached the lowest final weight; this stresses the
possibility of having surpassed the maximum viable amount of fishmeal replacement with H. illucens insectmeal for rainbow trout. This result coincides with Kroeckel et al. (2012)
on turbot (Psetta maxima), where a significant decrease in growth was described as the inclusion of H. illucens in feed was increased. Respect to protein utilization, fish fed with
T50 showed a better ADCprotein than H. illucens diets, and the PER increased significantly in comparison with H50. These differences could be due to the overall low essential
aminoacidic profile of H. illucens and the high levels of calcium in comparison with T. molitor. In fact, an excess of Ca in diet relative to P has been shown to adversely affect growth
(Hossain and Yoshimatsu, 2014). When H. illucens was enriched, the result was similar between H30 and H*50. Having in account the similarities in composition between H and H*
(Fig. 2, 3 and 4), this result could be due to the differences in the FA profile, and more specifically to the differences in the w-6/w-3 ratio (Sivaramakrishnan et. al 2017). Respect to
the proximate composition of the fillet (Table 2), fish fed with H50 showed the lowest moisture content and a significant increase in fat content respect to H30. These differences
could be relevant in the sensorial perception. Finally, the highest value of ash could be related with the greater calcium levels of H. illucens.

Based on the results, T. molitor is a promising option as source of protein in feeds for rainbow trout, and the use of enriched insectmeals could cover the nutritional deficiencies.
However, further studies are required to determine the cost-effective use of enriched insectmeal, and the viable maximum level of fishmeal replacement with T. molitor without
compromising the growth and fillet quality.

Bibliography

Barroso et al. (2019). Production of n-3-rich insects by bioaccumulation of fishery waste. Journal of Food Composition and Analysis, 82. ¢ Belforti et al. (2015). Tenebrio molitor meal in rainbow trout (Oncorhynchus mykiss) diets: Effects on animal performance, nutrient digestibility and chemical
composition of fillets. Italian Journal of Animal Science, 14. « De Haro et al. (2015). Insect larvae as feed ingredient selectively increase arachidonic acid content in farmed gilthead sea bream (Sparus aurata L.). Aquaculture Research, 47. « Hossain and Yoshimatsu (2014). Dietary calcium requirement
in fishes. Aquaculture Nutrition, 20. * Iaconisi ef al. (2019). Effect of mealworm (Tenebrio molitor L.) larvae meal on amino acid composition of gilthead sea bream (Sparus aurata L.) and rainbow trout (Oncorhynchus mykiss W.) fillets. Aquaculture, 513. « Kroeckel et al. (2012). When a turbot catches
a fly: Evaluation of a pre-pupae meal of the Black Soldier Fly (Hermetia illucens) as fish meal substitute — Growth performance and chitin degradation in juvenile turbot (Psetta maxima). Aquaculture 364-365. « Melenchon et al. (2019). Efecto de la inclusion de harina de insecto en dietas para trucha
arco iris (Oncorhynchus mykiss) sobre la calidad del filete. Congreso Nacional de Acuicultura, Cartagena, Espana. ¢ Sivaramakrishnan et al. (2017). Optimum dietary lipid requirement of Pangasianodon hypophthalmus juveniles in relation to growth, fatty acid profile, body indices and digestive

enzyme activity. Aquaculture International, 25.

Acknowledgements: This work was funded by INIA (Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria) and co-funded by FEDER funds (Ref. RTA 2015-00021-C03). Acknowledgements to AEI (Agencia Estatal de Investigacion) for its funds through the financial help of
reference BES2017-080567 for PhD contracts with FSE funds. Feedings manufactured by LifeBIOENCAPSULATION S.L.




