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Introduction

The Asian sea bass, Lates calcarifer, is a carnivorous and marketable fish, with economic value in sea cages in
the Persian Gulf and the Makran Sea. The culture yield of this species in the country by 2022 was about 6000
tons, and its production rate in the world is more than 120,000 tons (FAO, 2024; Mozanzadeh et al., 2022). The
best levels of protein and fat in the diet for feeding the fattening stage of this species are 45-48 and 12-15
percent, respectively (Williams et al., 2003). Currently, one of the strategies for preventing and treating fatty
liver in fish is mainly based on feed additives, including bile acids (Romano et al., 2020). Bile acids are defined
as sterol compounds with hydrophilic and hydrophobic properties (Romano et al., 2020), playing an important
role in the digestion and absorption of dietary fats by helping to suspend fats in the digestive tract and
increasing the activity of bile salt-activated lipase (Romano et al., 2020). Accordingly, a feeding trial was
designed to investigate the potential of using bile acids (supplemented with Runeon 1) in formulated diets of
juvenile Asian sea bass and the effect on growth performance and feed efficiency.

Methodology

A 120-day study was conducted to investigate the effects of bile salt supplementation on growth performance,
feed conversion ratio and some health indices of L. calcarifer with an average initial weight of 182+0.5 g. The
basal diet (44% protein and 15% fat) was supplemented with bile salt supplements (Ronion 1, 30% purity) at
concentrations of zero (control), 400 (BA400), 800 (BA800), 1200 (BA1200) and 1600 (BA1600) mg/kg. Two
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hundred and twenty-five fish were stored in 15 1000-liter cylindrical polyethylene tanks (15 fish per tank) and
fed the experimental diets to satiety for 120 days. The average water temperature during the period was
30.5%1.2°C and the water salinity was 46+0.2 g/L. Growth parameters, including final weight, weight gain,
specific growth rate and feed conversion ratio were determined. In addition, serum biochemical and
immunological factors also were evaluated.

Results

Fish in the BA8OO treatment had higher final weight, body weight gain percentage and specific growth ratethan
the control and BA400 groups (p<0.05, Table 1), but there was no significant difference with the BA1200 and
BA1600 treatments. Feed conversion ratio in the BAS0O and BA1200 treatments were lower than the other
treatments. Liver enzymes alanine aminotransferase and aspartate aminotransferase were significantly lowerin
the BA8OO treatment compared to the other treatments (p<0.05). Serum glucose levels in the BA400 and
BA1600 treatments had the lowest and highest levels, respectively, and the other groups had intermediate
numbers. Serum lysozyme levels in the BA80O treatment were higher than those in the control, BA1200, and
BA1600 groups, but were not significantly different from those inthe BA400 treatment (p<0.05). There wasno
significant difference in serum complement activity levels among the experimental treatments. Antiprotease
activity levels in the bile acid-fed treatments were significantly higher than those in the control group.
Discussion and conclusion

The use of bile acid supplements in formulated diets has improved the growth of many farmed aquatic species
(Wang et al., 2023). The results of the present study showed that adding 800 mg/kg of bile salts to the diet of
Asian sea bass increased growth by improving feed conversion ratio in this species. Appropriate levels of bile
acids increase the digestibility and absorption of fats by increasing the efficiency of nutrient absorption and
activating digestive enzymes, especially lipases in the intestine, and by improving the efficiency of the diet,
they lead to increased growth in aquatic animals (Romano et al., 2020). However, excessive and inappropriate
levels of bile acids may have toxic effects on cells and lead to reduced growth and feed conversion ratio, and
the level of this level varies depending on the type of farmed species (Romano et al., 2020). This supplement
also has positive effects on liver health by reducing liver enzyme levels and improving non-specific immunity
by increasing serum lysozyme and antitrypsin activity. However, adding high levels of bile acids (1600 mg/kg)
to the diet will reduce growth, feed conversion ratio, and increase liver enzymes and serum glucose. Based on
the results obtained in this study, adding 800 mg of bile salts per kilogram of diet increased growth, decreased
serum liver enzymes, and increased serum lysozyme and antitrypsin enzyme activity levels.
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Table 1: Growth performance of Asian seabass (Lates calcarifer) fed various levels of dietary bile acid for 120 days.
Data presented as mean + standard error (n = 3).

Treatments

Control BA400 BAS800 BA1200 BA1600
IBW (g) 184.0 £ 0.6 183.5£ 0.9 185.5+ 0.9 182.8 = 0.1 1834+ 0.9
FBW (g) 548.0 + 5.9%° 546.5 + 6.6 560.9 + 1.4° 536.7 + 4.3 5417+ 1.4°
WG (%) 197.9 + 2.3% 197.8 £ 2.2% 202.4 + 0.6 195.6+1.9° 1954 +2.3°

SGR (%/ day) 0.91 + 0.0® 0.91 + 0.0* 0.92 + 0.0 0.9+ 0.0° 0.9 + 0.0
FI (g / fish)’ 469.0 + 0.7 476.4 + 0.7 4758+22 486.8 + 2.4 4746 +2.8
FCR 1.03 £ 0.0° 1.08 £ 0.0° 1.02 £ 0.0° 1.08 £ 0.0° 1.07 £ 0.0°

Survival (%) 100 + 0.0 100 + 0.0 100 + 0.0 100 + 0.0 100 + 0.0

@l fad o pd @dsS Bl g 0B (0js GRIP (2l 0 sl 03
Abbreviations: IBW: initial body weight, FBW: final body weight; WG: weight gain; SGR: specific growth weight; FI: feed
intake; FCR: feed conversion ratio
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Table 2: Serum biochemical parameters in Asian seabass (Lates calcarifer) fed various levels of dietary bile acid for
120 days. Data presented as mean + standard error (n = 6).

Treatments
Control BA400 BAS00 BA1200 BA1600
ALT (U/L) 72.0 £ 6.4° 91.6 £ 2.0° 49.0+9.9° 954+29° 55.6+ 1.3
AST (U/L) 63.2 +5.4° 68.4 + 4.5° 24.8+2.8° 70.6 + 12.3° 104.5 + 10.3°
GLU (mg/dL) 154.9 + 13.9° 84.1 +5.5° 167.3 + 16.6° 134.2 + 16.7° 243.1 +23.1°
TP (g/dL) 46+0.2 45+04 48+04 42+0.1 46+03
ALB (g/dL) 1.0+ 0.0 1.1+0.1 1.0£0.0 1.0£0.1 1.0+ 0.0
GLOB (g/dL) 3.6+0.2 33403 3.8+0.4 32402 3.6+0.2

elsislS a5 oo SIS el gl o il igisel Y]
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GLU, glucose; TP, total protein; ALB,
albumin; GLOB, globulin
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Figure 1: Lysozyme (1a), complement (1b) and antitrypsin (1c) activities in serum of Asian seabass fed various levels
of dietary bile acid for 120 days. Data presented as mean + standard error (n = 6).
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