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Abstract

To investigate the effects of live food enrichments with various sources of zinc (Zn) and manganese
(Mn) on yellowfin seabream larvae (Acanthopagrus arabicus), a 42-day rearing period was conducted.
Four different Zn and Mn sources were used to enrich rotifers and Artemia: enriched algae with Zn-Mn
sulphate, nanoparticles of Zn-Mn, organic Zn-Mn glycinate, and inorganic Zn-Mn sulphate. The control
group was left unenriched. The larvae were distributed in cylindrical tanks containing seawater and fed
with enriched rotifers and Artemia. At the end of the rearing period, the resistance of fish to
environmental stress was evaluated. The results obtained from samples collected at the end of the period
revealed that larvae fed with algae enriched with Zn-Mn and live food enriched with organic Zn-Mn
demonstrated higher wet weight and total length. The control group, algae enriched with Zn-Mn, and
live food enriched with Zn-Mn nanoparticles showed increased catalase activity. Larvae fed enriched
live food exhibited higher antioxidant activities compared to the control group. The amylase enzyme
activity was lower in the control group than in other treatments, although this difference was
insignificant compared to the organic treatment. The chymotrypsin and trypsin enzyme activity in the
control group was significantly lower than in other treatments. However, this indicator was significantly
higher in treatments fed diets enriched with nano and inorganic Zn-Mn compared to other treatments.
The live food enriched with Zn and Mn through algae enrichment using organic sources can lead to
improved metabolic performance, enhanced growth rates, reduced oxidative stress, increased
antioxidant capacity, and strengthened cellular defense mechanisms in the larvae of Acanthopagrus
arabicus.
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