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Table 1. The dietary analysis used during the experimental period for Asian Sea bass juveniles and the
amounts of nano magnesium and nano selenium used in different nutritional treatments. All of these

values based on milligrams per kilogram of diet, based on biochemical analysis and measurement of
mineral values in the diet

Experimental treatments

parameter
Control Nano Se Nano Mg Nano Se+Nano Mg

Nano magnesium 207.3 235.7 685.3 740.8
Nano selenium 0.65 4.44 0.73 4.36
Protein 508.9 509.7 511.3 506.2
Lipid 122.3 124.1 119.8 125.4
Ash 113.8 109.9 114.3 107.7
Moisture 71.6 68.4 70.1 67.8

* All data recorded on average from 3 replications.
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Table 2- Growth parameters of Asian Sea bass juveniles fed with diets supplemented with selenium
and magnesium nanoparticles (Mean+SE, n = 3).
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Experimental treatments

Growth parameter
Control Nano Se Nano Mg Nano Se+Nano Mg

Initial weight (g) 33.02+2.35 34.33+1.21 31.94+3.56 31.83+0.41
Final weight (g) 54.22+4.41° 75.02+2.402 64.36+3.92% 73.69+9.322
Weight gain (%) 65.01+21.26° 118.77+£13.012 103.91+32.91% 131.33+26.58?

SGR (%/day) 1.23+0.32° 1.95+0.142 1.75+0.42% 2.08+0.282
Survival rate (%) 74.07+27.96 88.88+19.24 77.77£19.24 85.18+6.41
* Different letters in each row indicate a significant difference between the experimental groups (Mean + S.E)

(p<0.05).
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Table 3- Measuring the accumulation of selenium and magnesium in the liver of young Asian seabass
at the end of the experimental period based on mg/kg

Experimental treatments

Mineral
Control Nano Se Nano Mg Nano Se+Nano Mg
Magnesium 110.00+2.00°¢ 108.00+8.00° 126.00+6.00P 147.00£7.002
Selenium 0.57+0.13° 2.12+0.10? 0.62+0.07° 1.99+0.202

* Different letters in each row indicate a significant difference between the experimental groups (Mean + S.E)

(p<0.05).
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Table 4- Gastric enzymes activity levels of Asian Sea bass juveniles fed with diets supplemented with

selenium and magnesium nanoparticles (Mean+SE, n = 3).

Experimental treatments

Growth parameter
Control Nano Se Nano Mg Nano Se+Nano Mg
ALP (U/mg protein) 507.45+112.16° 611.06+82.00°  498.52+79.59% 145.24+17.70
Amylase (U/mg protein) 4.20+1.57 1.91+0.43 2.35+0.04 2.48+0.04
Lipase (U/mg protein) 0.53+0.01° 0.53+0.04° 0.86+0.03? 0.47+0.11°
Trypsin (U/mg protein) 0.050+0.002®  0.044+0.002°  0.054+0.0012 0.047+0.002%
0.214+0.0042 0.181+0.008%

Chymotrypsin (U/mg protein) 0.168+0.024°  0.197+0.004%
* Different letters in each row indicate a significant difference between the experimental groups (Mean £ S.E)

(p<0.05).
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Abstract

The aim of this study was to investigate the effect of selenium, magnesium nanoparticles and their
composition on growth and digestive enzymes of Asian seabass with a mean weight of 32.78+1.16 g for 42
days. After adaptation to the experimental conditions, 96 fish were randomly distributed in 12 fiberglass
cylinder 300-liter tanks in equal numbers. Four treatments including control treatment, 4mg / kg
nanoselenium, 500mg / kg nanomagnasium and combination of 4mg/ kg nanoselenium with 500mg / kg
nanomagnasium were investigated. The fish were fed daily in satiation and up to 3% of body weight in two
time a day. Samples needed to measure growth indices and digestive enzymes were collected at the end of
the period. The results showed that in the fish fed the combined treatment, the highest body weight gain was
131.33+26.58 and the specific growth rate was 2.08+0.28 and there was a significant difference between the
control treatment (65.01+21.26 and 1.23+0.32, respectively) (P <0.05). The results of this study showed that
digestive enzymes of alkaline phosphatase, lipase, trypsin and chymotrypsin were significantly different
between experimental treatments (P <0.05), so that the highest activity of alkaline phosphatase in
nanoselenium treatment (611.06+82.00U/mg protein), the highest amount of lipase (0.86+0.03 U/mg
protein), trypsin (0.054 + 0.001 U/mg protein), and chymotrypsin (0.214+0.004U/mg protein) was seen in
nanomagnesium treatment (P <0.05), whereas the amylase enzyme showed no significant difference between
the experimental treatments (P> 0.05). The results of this study showed that the addition of selenium and
magnesium nanoparticles to the diet of Asian Sea bass had positive effects on growth performance and
digestive enzymes and suggested that magnesium nanoparticle supplementation (500 mg/kg) could be used
alone or in combination with selenium nanoparticles (4 mg/kg nano-selenium and 500 mg / kg nano-
magnesium) in the diet of Asian Sea bass.
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