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Abstract

This study was conducted to investigate the effects of nano-selenium (Se) and vitamin C on the growth and
nutritional indicators and body composition of common carp (Cyprinus carpio) juveniles. Experimental diets
were prepared with three levels of nanoselenium (0, 0.5; and 1 mg/kg) and three levels of vitamin C (0, 500
and 1000 mg/kg). The fish were randomly divided into nine experimental groups in triplicate and fed with
experimental diets for eight weeks. The results showed that fish fed with C500Sel and C500Se0.5 diets had a
significantly higher specific growth rate than other treatments (P<0:05). The lowest feed conversion ratio was
observed in the C1000Sel treatment‘and the highest in the control group (P<0.05). Also, based on the results,
no significant change was observed in the carcass biochemical composition of common carp juveniles
(P>0.05). In general, the results show that the composition of nanoselenium and vitamin C had positive effects
on the growth and nutritional indicators of common carp, and it can be stated that the diet enriched with 500
mg of vitamin C and 1 mg of nanoselenium is recommended to increase the growth of common carp.
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Introduction

Selenium (Se) is an essential micronutrient that participates in the structure of selenoproteins with vital
biological functions in humans and animals. Selenium is involved in antioxidant defense, growth, fertility,
immunity, digestion, and absorption of food in farmed animals, and has been used in nutritional studies on
various fish species. Combined'supplementation of nanoselenium and vitamin C improved growth performance
and health status of Nile tilapia (Oreochromis niloticus) (Dawood et al., 2020). However, the positive effects
of combining nanoselenium with vitamin C in common carp have not been investigated. As studies on other
species suggest that the positive effects of nanoselenium can be enhanced in combination with other
micronutrients (Khalil et al., 2022), the present study aimed to investigate the effects of nanoselenium and
vitamin C on growth performance and body biochemistry of common carp (Cyprinus carpio) juveniles.

Materials and methods

Experimental diets were prepared with three levels of nanoselenium (0, 0.5 and 1 mg/kg) and three levels of
vitamin C (0, 500 and 1000 mg/kg). The fish were randomly divided into 9 experimental groups in triplicates
and were fed with experimental diets for 8 weeks. The fish were fed twice a day (9:00 am and 17:00 pm). Each
experimental treatment was aerated with constant aeration and about 20% of water was daily exchanged.
During the experiment, water quality parameters were daily monitored. Temperature ranges from 27.5 to
28.3°C, pH was between 7.5 and 7.8, dissolved oxygen was 7.2 to 7.5 mg/ml and photoperiods were about 10
hours of light and 14 hours of dark and was adjusted according to the daily natural light. At the end of the
experimental period, all fish in each treatment were biometrically measured and the growth parameters were
calculated.

dt;}u}’.;r)"_lf
g ole s 4ol Juad



mailto:keyvan56@yahoo.com
http://jmst.kmsu.ac.ir/

Journal of Marine Science and Technology

In Press /DOI: 10.22113/JMST.2024.421855.2554

Results

The results showed that fish fed with C500Se1 and C500Se0.5 diets had a significantly higher specific growth
rate than other treatments (P<0.05). The lowest feed conversion ratio was observed in the C1000Sel treatment
and the highest in the control group (P<0.05). Also, based on the results, no significant change was observed
in the carcass biochemical composition of common carp juvenile (P>0.05).

Conclusion

In the present study, the addition of nanoselenium and vitamin C, alone or in combination, to the diet of
common carp increased the final weight and SGR and improved the FCR. These findings are in agreement
with studies that investigated the effects of Nanoselenium or vitamin C supplements in their separate
application on common carp (Ashouri et al., 2015; Ghafarifarsani et al., 2022) and other fish species (Cigek
and Ozogul, 2021, Dawood et al. 2021). In general, the results show that the composition of nanoselenium and
vitamin C had positive effects on the growth and nutritional indicators of common carp and it can be stated
that the diet enriched with 500 mg of vitamin C and 1 mg of nanoselenium is recommended to _increase the
growth of common carp.
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1. Survival rate (%) = 100 x final fish number / initial fish number (V) ety
2. Specific growth rate (SGR, %/ day) = 100 x (InFBW - InIBW)/ days of feeding (V) aaly
3. Feed conversion ratio (FCR) = food consumed/ FBW - IBW. (v) sy
4. HSI (%) = 100 x (liver weight/ FBW) (@) alat,
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5. VSI (%) = 100 x (viscera weight/ FBW)
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Table 1. Composition and proximate analysis of the experimental diets (g/ Kg diet).

Ingredients CoSeo CoSeo.s CoSex Cs00Seo CionoSeo Cs00Seo Cio00Seo.s CsooSei Ciro00Ser
(Control)
Fishmeal 350 350 350 350 350 350 350 350 350
Soybean meal 300 300 300 300 300 300 300 300 300
Corn meal 100 100 100 100 100 100 100 100 100
Wheat flour 168 168 168 168 168 168 168 168 168
Fish oil 20 20 20 20 20 20 20 20 20
Soybean oil 20 20 20 20 20 20 20 20 20
1.4995
. 19995 1999 (1999 1.5 (1500 0.9995 (999.5  1.499 (1499  0.999 (999
2 (2000 1 (1000 1499.5
L 0.5 (500 0.5 (500 0.5 (500
Vitamin C (VC) 0 0 0 o) 1 (1000 mg) o 1 (1000 mg) o) 1 (1000 mg)
Selenium 0.0005 (05 0.001 (1 0.0005 (0.5 0.0005 (0.5 0.001 (1
i 0 : ' : 0 0 : : : : : 0.001 (1
nanoparticles mg) mg) mg) mg) me) (1 mg)
(NSe) *
NSe-VC free 40 40 40 40 40 40 40 40 40
premix
Proximate composition (%)°¢
. 3830+ 38.58 + 3841+ 38.55+ 38.56 + 38.61 + 38.54+
Protein 3871 £0.13 0.12 0.21 0.05 0.13 0.00 8490 Taue 0.05
. 8.04 = 8.18 = 8.19 + 8.09 =
Lipid 8.03+0.03  8.14+0.03 004 0.02 8.20+0.14 000 8.15+0.02 004 8.1840.01
91.02 + 90.78 + 91.10 + 90.77 + 91.07 + 90.55 + 90.68 +
Dry matter 90.95%0.04 0.08 0.34 0.18 0.38 0.21 0852028 344 0.22
10.48 + 1035+ 10.34 + 1042 + 10.38 + 1033 + 10.49 +
Ash 10.32:£0.12 0.13 0.07 0.15 0.09 0.13 1035003 74 04 0.10
‘}L:uh(:"y
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313+ 315+ 3.10+ 3.09 +
Crude fiber 3.16 £0.04 3.11£0.06 0.05 0.08 3.12+£0.05 0.02 3.19+£0.07 0.02 3.23+0.04

2 NSe was prepared from Iranian Nanomaterials Pioneers, Mashhad, Iran.

b Supplied by Damloran Razak Pharma. Co., Iran, and contains the following (per kg of premix): Vitamin A, 50000
IU; Vitamin D3, 10000 IU; Vitamin E, 30; Vitamin B;, 20; Vitamin B,, 10; Vitamin B¢, 3; Vitamin K3, 15;
Nicotinamide, 150; Calcium Pantothenate, 40; Copper (Cu™), 30; Iron (Fe*), 100; Zinc (Zn*"), 150; Manganese
(Mn*), 200. “Values are presented as mean + SE, n =3

s (b (oialol (g losi Y Jgoa

Table 2: Designed experimental treatments

Nanoselenium Vitamin C Treatments
0 0 C0Se0 (Control)
0.5 mg/kg 0 C0Se0.5
1 mg/kg 0 CO0Sel
0 500 mg/kg C500Se0
0 1000 mg/kg C1000Se0
0.5 mg/kg 500 mg/kg C500Se0.5
0.5 mg/kg 1000 mg/kg C1000Se0.5
1 mg/kg 500.mg/kg C500Sel
1 mg/kg 1000 mg/kg C1000Sel

o B as Lo 5 S1y98 B pas iy 3o 3 sl cuS 5 5 € (oling 9 @auibwgili (5ol (ldE o5, 11T Jga
(mean £ SE, n = 3) 4@ A Gaw 4 lgs Jgore j905 2o

Table 3. Effects of dietary Nanoselenium, Vitamin C, and their combination on growth performance, feed
utilization, and.somatic indices of juvenile common carp for 8 weeks (mean + SE, n = 3).

Treatmehts wg‘g‘;‘ta:g) Wefg“l‘li‘l(g) S(fil:y()ﬁ/ FCR HSI (%)  VSI(%) S“(roj:)v al
CoSeo 10.2840.29 720.0240.63¢  1.40£0.05¢ 2.40+£0.05° 1.24+0.06¢ 8214035 100
(Control)
CoSeos 1121+0,61  25.02£0.78° 1.73£0.03° 1.88+0.02%¢ 1.57+0.09°¢ 8.62+0.66 100
CoSer 10.7040.25 26.31£0.77% 1.74+0.01° 2.09+0.12° 1.3740.06% 8.20+0.11 100
CsnSe 10314035 22.99+0.529 1.72£0.04° 1.93£0.01° 1.32+0.01¢ 8.22+0.05 100
CionSeo 11.1140.69 27.24+0.28° 1.7540.00° 1.59+0.03¢ 1.7140.09° 7.90+0.36 100

Cso0Seo.s 10.56+0.58 30.38+0.47% 1.92+0.02® 1.60+0.03¢ 1.68+0.16>  8.48+0.34 100
Cio00Seo.s 11.10£0.20  27.88+0.18° 1.75£0.01° 1.73+0.02% 1.77+0.12%®  7.16+0.54 100

CsoSe1 10.69+0.95 31.25+£0.50% 1.98+0.01° 1.69+0.04¢ 1.72+0.15° 7.87+0.80 100
Cio00Sei 11.21+£0.41  29.80+0.54® 1.77+0.02° 1.42+0.057 2.06+0.04®  7.26+0.31 100

Two-way ANOVA: P-value

VC effects NS 0.000 0.000 0.000 0.000 NS NS
NSe effects NS 0.000 0.000 0.000 0.006 NS NS
dtau}’,’r}’)f
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VC x NSe NS 0.000 0.000

0.000 NS NS NS

Means in the same column with different superscripts are significantly different (P < 0.05).

@ 0l (Jgox0 1965 (Blo (1 (tloaiont S 5 2 T S 5 9 € (uollng g pouidengdl (59l (2138 o5, 1516 Jguer

(mean £ SE, n = 3) & A W

Table 4. Effects of dietary Nanoselenium, Vitamin C, and their combination on body composition of juvenile

common carp for 8 weeks (mean + SE, n=3).

Treatments Moisture Crude protein Crude lipid Ash (%)
(%) (%) (%)
CoSeo (Control) 73.25+0.41 51.67+0.38 32.40+1.59 7.61£0.63
CoSeo.s 72.56+0.51 52.79+1.52 32.65+1.02 8.26+0.37
CoSei 73.65+0.45 53.20+0.18 31.27£1.47 8.73+0.42
CsooSeo 72.28+0.65 51.31+0.72 34.23£1.30 7.65+0.70
Cio00Seo 72.49+0.84 51.47+2.18 32.23+0.63 8.73+£0.37
Cso0Seo.s 72.97+0.54 53.04+0.98 30.59+0.87 8.42+0.15
Cio00Seo.s 72.12£1.15 51.1240.38 32.84+1.04 8.72+0.14
CsooSe1 72.19+£0.45 53:/85+£3.20 31.96+1.05 8.10+0.29
CioooSer 71.33£1.52 52.43+3.31 33.04+1.05 8.00+0.57
Two-way ANOVA: P-
value
VC effects NS NS NS NS
NSe effects NS NS NS NS
VC x NSe NS NS NS NS

Means in the same column with different superscripts are significantly different (P < 0.05).
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