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ABSTRACT

ABSTRACT

Chitosan (CS) is drawing a lot of attention and starts to play a
significant role in the sustainability of aquaculture. It meets the
environmental criteria, as an eco-friendly compound, helps the efficient use
of reagents and reduces the possible waste as well. The current study was
conducted to evaluate the effect of dietary supplementation of CS and
chitosan nanoparticles (CSNP) on the Nile tilapia growth performance, feed
utilization growth, health, immune response and histopathology of gonads as
well as gills and liver. In the present study, chitosan was extracted from the
exoskeleton wastes of Procambarus clarkii with degree of deacetylation
87%.

The experimental design was completely randomized with three
replicates in a 2 x 3 factorial design; with two different based diets; fishmeal-
based diet (FM) and gluten meal-based diet (GM), and with three forms of
chitosan (zero-chitosan as a control, CS and CSNP). A total of 270 O.
niloticus fingerlings (with an average initial body weight of 15.3 + 0.08 g)
were randomly distributed into six different treatments with a triplicate of 15
fish each. The experiment lasted for 82 days.

Results indicated that the addition of CS and CSNP to GM-based and
FM-based diets promoted the innate immunity, health status, antioxidant
activity and biochemical parameters of all experimental fish. The growth
performance parameters and feed utilization of fish fed GM-based diets were
improved by the addition of CSNP. On the contrary, the addition of CS and
CSNP affected negatively the growth and utilization of the FM-based diets.

On the other hand, total substitution of fishmeal-based diet by gluten-
meal-based diet affected the histological structure of both the gills and liver.
However, CSNP fortification to GM-based diets improved the architecture of
both of them. Concerning the histopathological studies of ovaries and testes,
neither the protein source nor the chitosan forms affected the reproductive
status or stages of O. niloticus. CSNP increased the omega 3 level in all
experimental fish that will make it safe for human consumption.

So, the present study recommends addition of supplementary CSNP
to the plant-based protein diet of the Nile tilapia for better growth
performance, health and disease resistance, as well as augmentation of
nutritional value for fish, as well as human being.

Key words: Oreochromis niloticus, Nile Tilapia, Chitosan Nanoparticles,
Gluten, Fishmeal, Growth Performance, Immunity.
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