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The recirculating aquaculture system investigated the effect of dietary crude protein levels
on the survival and growth of Gilthead Sea bream fingerlings. Thirteen fish (average weight 33.3 g) per
tank were randomly distributed, in triplicate groups, in a recirculating rearing system (27+1°C) and fed
at satiate rate using five iso-nitrogenous diets with increasing protein levels (30, 34, 38, 42 and 45% for

42 days). The result showed that Growth performance increased significantly (P < 0.01) with increasing
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dietary crude protein level up to 38%, feed conversion ratio (FCR) improved significantly with increasing
dietary crude protein level with the best value of (42%), feed utilization increased significantly (P <
0.01) with increasing dietary crude protein level and condition factor (K) increased with increasing

protein level. Fish whole body composition showed that the lipid content of the fish decreased with
increasing protein levels. Last, a protein level of 38% appears to be the most appropriate diet for
gilthead sea bream reared in a recirculating aquaculture system, which makes gilthead sea bream’s
production economical.

INTRODUCTION

Growing aquaculture depends on the optimal balance
between each nutrient’s requirements, feeding regimen, fish
stocking density, and water quality management. Therefore, the
need to increase both productivity and fish quality is always the
target of several research papers and reviews (El-Dahhar, AA,
2007; Tibbetts et al., 2005; Wang, Y et al., 2006). Aquaculture
is growing more rapidly than any other animal food-producing
sector globally. Around a billion people worldwide rely on fish
with healthy lipids and essential nutrients (Department, 2005).
Aquaculture, frequently known as aquatic plant and animal
farming, is the world's most varied food-producing field, with
over 277 species documented in 2016, including 20 aquatic
plant species, 59 mollusk species, 27 crustacean species, and
over 171 fish species (FAO, 2018). According to the latest FAO
data, total worldwide aquaculture production climbed by 4.5
percent from 105.46 million t (live weight equivalent) in 2015 to
a new high of 110.21 million t in 2016, with total production
appreciated at US $243.26 billion (Tacon, 2018).

Important fish species in this industry include Atlantic
salmon, sea bass, sea bream, turbot, and, more recently, mullet
and tuna. In the Mediterranean, the production of European Sea
bass (E. Sea bass, Dicentrarchus labrax) and Gilthead Sea
bream (G. Sea bream, Sparus auratus) has increased rapidly in
the last decade. The Mediterranean Sea bass industry has
expanded from producing 315 metric tons in 1984 to 17,000
metric tons in 2016 (FAO, 2018). Gilthead sea bream (Sparus
aurata) is economically a very important aquaculture fish
species in Greece and the general Mediterranean area. Intensive
production of this species has produced signs of market

saturation and price crisis. It has raised concerns over the quality
of cultured gilthead seabream, especially in comparison with
wild fish (Grigorakis, 1999).

Fish quality has been defined as “a combination of such
characteristics as wholesomeness, integrity, and freshness”
(Martin, 1988). Within the former definition, “wholesomeness”
is the “quality of a food fit to eat, clean and uncontaminated, and
packed and stored in a sanitary environment,” and “integrity” is
a “product being what it is supposed to be according to the
suppliers claims.” Finally, “freshness” is a “quality of
appearance, taste, and texture.” Organoleptic properties and
nutritional value are two sets of characteristics that, together
with freshness, consist of fish quality as perceived by the
consumer. Both characteristics strongly depend on the chemical
composition of the fish, which in turn depends on many quality-
affecting factors that include intrinsic characteristics of the fish
(such as species, age, sex, etc.), environmental factors
(temperature, salinity, etc.) and feeding history (diet
composition, feeding ratio, etc. (Grigorakis, 1999; Huss,
1995). High-quality feeds and optimal levels of essential
nutrients are aimed at improving growth performance (Kiron,
2012; Pirozzi et al., 2010).

Knowing about fish feeding habits is important in fish
farming because feeding regimes may affect growth efficiency
and feed wastage (Tsevis and Azzaydi, 2000).

Protein is the costliest macro component in fish feeds.
Generally, in practical diets for intensively cultured species, the
bulk of the protein component is provided by fishmeal
(Wijkstrom and New, 1989). Fish culture has been identified
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