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Table 1: Ingredients and proximate composition of the experimental diets

: 1 Vitamin E

Ingredients (g kg™) 0 25 50 100 250 500 1000
Fish meal 425 425 425 425 425 425 425
Soybean meal 145 145 145 145 145 145 145
Wheat gluten meal 130 130 130 130 130 130 130
Corn gluten meal 130 130 130 130 130 130 130
Beef gelatin 20 20 20 20 20 20 20
Wheat middling 45 44.95 449 44.8 445 44 43
Vitamin E? - 0.05 0.1 0.2 0.5 1.0 2.0
Fish oil 36 36 36 36 36 36 36
Sunflower oil 18 18 18 18 18 18 18
Canola oil 18 18 18 18 18 18 18
Soy lecithin 10 10 10 10 10 10 10
DL-methionine 3 3 3 3 3 3 3
L-lysine 5 5 5 5 5 5 5
Vitamin E free premix® 5 5 5 5 5 5 5
Butyric acid 25 25 25 25 25 25 25
Vitamin C 25 25 25 25 25 25 2.5
Di-calcium phosphate 5 5 5 5 5 5 5
Proximate composition (g/kg)

Crude protein 508.5 498.8 502.2 511.3 506.7 500.6 506.4
Crude lipid 175.8 185.2 182.5 173.5 181.1 182.3 181.8
Ash 98.8 96.6 97.7 96.5 95.5 89.8 94.5
Moisture 85.5 78.6 82.6 79.8 83.5 79.5 80.4
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1Composition of ingredients [fish meal (620 g kg™ crude protein, 150 g kg~' crude lipid), soybean meal (410 g kg™! crude
protein, 42 g kg™ crude lipid), wheat gluten meal (500 g kg~' crude protein, 40 g kg™ crude lipid), corn gluten meal (714 g
kg! crude protein, 41 g kg~' crude lipid), beef gelatin (850 g kg! crude protein, 42 g kg™! crude lipid), wheat middling (120
g kg! crude protein, 30 g kg~! crude lipid).
2Sigma Chemical Co., Steinheim, Germany. 3Included: (as mg kg™ of premix): vitamin A, 50,000 (1U kg™'); vitamin D3,
10,000 (1U kg™!); vitamin B1, 20; vitamin B2, 10; vitamin B 6, 3; vitamin K3, 15; nicotinamide, 150; calcium pantothenate,
40; Copper (Cu**), 30; iron (Fe**), 100; zinc (Zn**), 150; manganese (Mn**), 200.
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Table 2: Somatic indices of A. arabicus females fed different dietary vitamin E concentrations (Mean + pooled SE, n=3)

Dietary Vitamin E supplementation level P-value
Parameters Pooled ] .
Control 25 50 100 250 500 1000 SE ANOVA Linear Quadratic
Female BW; (g) 3274 3238 317.0 3320 3234 3242 3226 2.0 0.333 0.163 0.186
Female BW; (g) 369.0 365.0 351.6 3488 3426 3665 355.0 11.0 0.916 0.635 0.488
HSI (%) 1.9 1.8 1.8 1.8 1.8 1.8 1.8 0.0 0.901 0.342 0.705
VSI (%) 33 3.2 3.2 3.2 3.2 3.2 3.2 0.1 0.901 0.662 0.852
GSI (%) 1.8 1.7 1.7 1.7 1.7 1.7 1.7 0.1 0.900 0.952 0.902
K (%) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 0.545 0.509 0.696
Survival (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0 1.000 1.000 1.000

Cuxdg eSS K (golS asls :GSI (elis! asls VSI (oS bl HSI Wb gidigS
Abbreviations: HSI: hepatosomatic index; VSI: viscerosomatic index; GSI: gonadosomatic index; K: Fulton’s condition factor.
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Table 3: Reproductive performance of A. arabicus females fed different dietary vitamin E levels (Mean + SE, n=3)

Parameters  Control 25 50 100 250 500 1000 Posoée‘j ANOVA Linear Quadratic
Relative

fecundity 130.4¢ 1759 158.4° 140.9¢ 183.2° 151.2° 1732 57 0052 0243 0.480
(x10°, eggs : : . : : . : : . . :
kg™ female)

ggﬁ‘gg'&gy) 2550 255 255 2700 265 2550 2550 0.2 0.004  0.446 0.385
rFaetg'(';/me” 3870 430% 444 461 6220 42.9% 472 34 0002  0.706 0.004
g?:;c&r;g 53.3°  56.5¢ 56.1¢ 558° 743 652 564° 1.9 0002 0688 0.002
Abnormal

embryogenesis  6.7°  50® 43 50b 57® 70 3> 02 0036  0.087 0.207
(%)

Survival rate

at 3 DPH 49.4bc 480 437° 511 6722 5810 47.9% 19 0008 0575 0.001

larvae (%)

P<100) sen Dgliie (g)lo gme job 4 Sgliie By > b ) j2 40 b Sl
Means in the same row with different superscripts are significantly different (P<0.05)
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Introduction

During gonadal development and sexual maturation in fish, the metabolic rate in these tissues increases
rapidly, generating a substantial number of free radicals (Fernandez-Palacios et al., 1998; lzquierdo et al.,
2001). Research on various fish species has shown that incorporating high levels of vitamin E into fish
diets reduces larval deformities, improves fecundity, enhances larval quality and development, and
increases antioxidant resistance in eggs (Nascimento et al., 2014; Erdogan and Arslan, 2021). Conversely,
a deficiency of vitamin E in the diet of female broodstock can lead to the development of immature
gonads, reduced egg fertilization, lower hatching rates, and decreased larval survival (Miller et al., 2012).
During vitellogenesis in various fish species, vitamin E is transported by lipoproteins from visceral tissues
to the ovaries (Lie etal., 1993; Hemre et al., 1994; Tokuda et al., 2000; Huang et al., 2019). For instance,
in Japanese flounder (Paralichthys olivaceus), dietary supplementation of vitamin E at 1000 mg/kg has
been found to enhance vitellogenesis, as well as the transfer and storage of this vitamin in the ovaries
(Tokuda et al., 2000). Similarly, in turbot (Scophthalmus maximus), the addition of vitamin E to the diet
has been shown to stimulate the synthesis and secretion of reproductive hormones, specifically follicle-
stimulating hormone (FSH) and luteinizing hormone (LH) (Huang et al., 2019). Acanthopagrus arabicus,
commonly known as the yellowfin seabream, is a carnivorous species belonging to the family Sparidae. It
has been recognized as a promising candidate for the development of cage aquaculture along the southern
coasts of Iran (Torfi Mozanzadeh et al., 2021). However, there is limited information regarding the
vitamin requirements of this species, particularly for broodstock. Therefore, the present study was
conducted to investigate the effects of vitamin E supplementation on the reproductive and physiological
performance of A. arabicus.
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Methodology

Initially, broodstock aged 1 to 2 years were captured by fishermen using hook fishing methods in the
Khormousi fishing area, beginning in mid-November. The broodstock of A. arabicus was maintained in
two concrete tanks, each with a volume of 10 cubic meters, at a density of 10 fish per cubic meter. Vitamin
E was prepared at seven concentrations: 0, 25, 50, 100, 250, 500, and 1000 mg per kg of diet. The
broodstocks were fed the experimental diets for 60 days before the onset of the breeding season and 75
days during the breeding season (from early March to mid-May). The experimental diets were provided to
the broodstock twice daily (at 9:00 AM and 3:00 PM) until satiety was achieved. Spawning occurred
naturally at the water temperature of 19°C. To collect the released eggs, the water inflow was shut off at
6:00 PM, and floating eggs were collected the following morning at 8:00 AM using a funnel net (300
micrometers). The formulas referenced by Safari et al. (2021) were then used to calculate spawning rates,
fertilization rates, and other reproductive performance indicators. The Kolmogorov-Smirnov and Levene
tests were employed to assess the normality and homogeneity of variance in the data. A one-way analysis
of variance (ANOVA) followed by Duncan's multiple range test was conducted to evaluate the effects of
dietary vitamin E on reproductive responses. Additionally, orthogonal polynomial regression analysis was
used to examine the relationship between reproductive factors and the dosage of vitamin E in the diet.
Results

The inclusion of varying vitamin E concentrations in the diet did not significantly affect the female
broodstock’s final weight, condition factor, hepatosomatic index, viscerosomatic index, or gonadosomatic
index. Broodstock fed a diet containing 250 mg of vitamin E per kg exhibited the highest relative
fecundity. The duration of spawning in broodstock fed diets containing 100 and 250 mg of vitamin E per
kg was significantly longer compared to other treatments (P < 0.05). The highest fertilization rate was
observed in fish fed the diet supplemented with 250 mg of vitamin E per kg, while the control group
exhibited the lowest fertilization percentage. Furthermore, the highest hatching rate and survival rate of
three-day-old larvae were recorded in the group receiving 250 mg of vitamin E per kg. The lowest
incidence of abnormalities during embryonic development occurred in the group fed a diet containing 50
mg of vitamin E per kg. The relationship between fertilization percentage, hatching rate, and larval
survival indices with dietary vitamin E concentration followed a quadratic pattern.

Discussion and conclusion

The findings indicate that vitamin E supplementation did not significantly affect the growth indices of the
broodstock. This lack of impact may be attributed to the allocation of energy and nutrients toward gonadal
development, maturation, and gamete production, which likely reduced the energy available for somatic
growth during the breeding season (Safari et al., 2021). Vitamin E plays a critical role in the synthesis of
sex hormones in animals and has been shown to promote the accumulation of yolk granules in the ovaries
as well as gonadal development in fish (Zhang et al., 2007). In the present study, the inclusion of 250 mg
of vitamin E in the diet of female A. arabicus resulted in enhanced fecundity, prolonged spawning
duration, improved fertilization and hatching rates, reduced embryonic abnormalities, and increased larval
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survival. Similarly, the addition of 200 mg of vitamin E to the diet of the swamp eel (Monopterus albus)
has been reported to promote gonadal development, increase spawning activity, and enhance hatching rates
(Zhang et al., 2007). Furthermore, a study on a cichlid species (Pseudotropheus socolofi) demonstrated
that incorporating vitamin E at a concentration of 219.3 mg per kg significantly increased egg diameter,
fecundity, spawning frequency, fertilization rates, hatching success, and larval survival (Erdogan and
Arslan, 2019). Studies indicate that vitamin E can regulate reproductive hormone levels and the expression
of related genes during different developmental stages in fish (Zhang et al., 2021). Vitamin E is a fat-
soluble compound essential for fish health and reproduction, acting as a structural element in cell
membranes with antioxidant properties (Griesh et al., 2024). The results of the present study suggest that
supplementing the diet with 250 mg of vitamin E improves reproductive efficiency and larval survival rate
in the female Arabian yellowfin seabream (Acanthopagrus arabicus).
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