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Introduction

Limited availability of ingredients in aquaculture feeds is crucial in order to maintain the increasing demands of aquaculture
industry Gamboa-Delgado & Marquez-Reyes 2018). However, to safeguard sustainable exploitation of natural resources,
the use of capture fisheries-based fishmeal and fish oil needs to be reduced in conventional fish feeds (Tacon & Metian,
2015). Accordingly sources with high quality protein and essential nutrients are imperative need otherwise fish performance
(Kousoulaki et al., 2012), health status and final product quality (Kousoulaki et al., 2016) may be jeopardized when
substituting dietary fish meal by alternative ingredients of lower nutritional value. The main objective of this study is to
test ingredients and design formulations for commercially relevant tailored-made aqua feeds, ensuring high performance,
maintaining or enhancing nutritional value and environmental friendliness.

Materials and methods

Ten experimental feed mixes were prepared (Table I). The levels of conventional and trimmings fish meal and oil and
that of the novel feed ingredients, balanced to same proximate composition, EPA+DHA and total phospholipid content
with rapeseed or fish oil, soy lecithin, wheat and wheat gluten, were predetermined by a chosen range in the applied three
component mixture design. Juvenile European sea bass of an initial average body weight of 5.72+0.72g were fed the
experimental diets. Fish were weighted individually at the beginning and end of the experimental trial under mid anesthesia
with clove oil. Fish were fed at libitum twice a day. Mortalities and feed consumption were recorded daily in order to be
able to evaluate accurately values for feed utilization (FCR, SGR, % daily feed consumption).

Results and Discussion

The results so far show that there is a significantly positive effect in sea bass performance of moderate dietary inclusion
of innovative ingredients in the presence of minimum 10% conventional fish meal and 2.7% conventional fish oil. The
inclusion of fish trimmings at any level had negative effect on fish performance. In the absence of any kind of fish meal, and
the highest inclusion level of bacterial, yeast, microalgae and sunflower meal, feed intake was lowest (Figure 1- able II).
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