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Introduction: For many years, antibiotics have been extensively applied in
aquaculture, serving both to treat bacterial infections and to act as growth
Saccharomyces promoters. However, using antibiotics can negatively impact the
environment and human health alike. For example, antibiotic use may
result in the release of resistant bacterial strains into the environment, as
Growth well as the accumulation of drug residues in fish tissues. The EU has
currently banned the use of antibiotics in animal nutrition. Consequently,
efforts have been made to find an effective substitute for antibiotics in
Immunity aquafeed. As eco-friendly alternatives to antibiotic reliance, various
additives such as probiotics and postbiotics have been used to improve
resistance to diseases in aquatic animals. Among different types of
indices probiotic strains, Saccharomyces cerevisiae (yeast) and yeast fermentation
products have been widely used in aquaculture since they enhance
nonspecific immunity. Yeast fermentation products, as a product separated
from inner yeast cells, could be a functional source of nutrients. S.
cerevisiae fermentation product is a new fermented product. This product
comprises a rich source of nutrients that can enhance the immunity and
growth of fish.
Materials and methods: In this experiment, the effects of various levels
of S. cerevisiae fermentation product were investigated on the growth
performance, survival, and some hematological and immunological
responses in juvenile Asian seabass (Lates calcarifer). First, 240 healthy
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fish with an average body weight of 9.08 = 0.41 g were randomly
distributed to 12 polyethylene tanks with a capacity of 300 L and a density
of 20 fish per tank. The fish were divided into four experimental groups in
three replications and were fed four diets as follows: control (without
adding S. cerevisiae fermentation product), FPi: 0.5%, FP2: 1%, and FPs:
2% S. cerevisiae fermentation product. The fish were fed three times a day
until satiation for 8 weeks. At the end, fish were anesthetized for biometric
measurements, and growth indices including weight gain percentage (WG),
specific growth rate (SGR), protein efficiency ratio (PER), and feed
conversion ratio (FCR) were -calculated. Hemato-immunological
parameters were assessed by collecting blood samples from the treatment
and control groups at the end of the experiment. The data analysis in this
study was performed using SPSS software version 21. Data were presented
as the mean of 3 replicates + standard deviation using the Duncan post-hoc
test to compare means of each treatment.

Results and Discussion: The results indicated that adding S. cerevisiae
fermentation product in the diet significantly enhanced the growth
performance of juvenile Asian seabass. In this study, WG, PER, SGR in
FP1, FP> and FP3 were significantly higher than in control. In contrast, the
lowest FCR values of 1, 1.05, and 1.09 were recorded in FP3, FP;, and FPy,
respectively, indicating a positive effect of these products on improving
FCR. In the present study, growth indices showed a direct correlation with
the level of added yeast, and all diets containing yeast resulted in increased
growth indices, which could be attributed to enhance nutrient absorption.
Bioactive compounds such as nucleotides, mannan oligosaccharides, and
amino acids present in the fermentation products can enhance the
palatability and food consumption in fish. The present results showed that
hematological indices had no significant differences between the
treatments and control group (P>0.05). Hematological alterations in fish
may be different and depend on fish species, yeast types, experimental
conditions, yeast concentrations, and the duration of trials. In the present
study, the level of neutrophils in diets containing yeast was significantly
higher than in the control group. The number of neutrophils in the
treatment FP3; showed significant differences compared to the control
group (P<0.05). Immunological assessments demonstrated significant
increases in lysozyme activity, total protein, immunoglobulin levels, and
albumin in the serum of Asian seabass fed with S. cerevisiae fermentation
product (P<0.05). In this study, the increase in neutrophils in the blood
may be responsible for the elevated lysozyme level in Asian seabass.
Compounds such as beta-glucans and mannan oligosaccharides in
fermented products can enhance the innate immune system in fish,
resulting in increased levels of immune-active proteins

Conclusion: The results of the present study showed that the growth
performance of juvenile Asian seabass fed with diets containing different
levels of S. cerevisiae improved. Additionally, the innate immune
responses and antioxidant capacity of Asian seabass improved in this
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study. However, no significant changes were observed in the blood
parameters. The findings of this study suggest that using 1-2% S.
cerevisiae fermentation product in diets could improve the growth and
immunity of juvenile Asian seabass.

*Corresponding author: badzohre@pgu.ac.ir
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Table 1 Proximate composition of the basal diet in this experimental diet (Beyza Co., Iran)

Proximate composition

Crude Protein (%) 50+3
Crude Lipid (%) 15+0.8
Crude Fibre (%) 1.5+£0.2
Crude Ash (%) 12+1.1
Moisture (%) 8+ 1.6
Total phosphorus (mg/L) 1.8 +0.25
Gross Energy (kj/g) 202
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Table 2 Growth and feeding performance of Asian seabass (Lates calcarifer) fed with different
levels of Saccharomyces cerevisiae fermentation for 8 weeks (mean + SEM)

Growth parameters Treatments

Control FP; FP» FP3
Initial weight (g) 9.08+0.41 9.24 £0.31 8.92+0.21 9.56 + 0.47
Final weight (g) 19.88 +£0.23*  25.44 +0.63° 26.08+1.31"  28.07+0.26°
Initial length (cm) 7.08 £ 0.41 7.04+0.41 7.05 +0.41 7.08 +0.41
Final length (cm) 11.95+0.05%  12.55+0.14%  1332+£0.57®  13.88+0.27°
WG (%) 119.66+£9.2% 17543 £16.61° 192.01 £9.89°  195.27 + 6.84°
FCR 1.42+0.07° 1.09 +£0.17* 1.05 £ 0.09* 1£0.10°
SGR (%/day) 1.39+0.072 1.80 +0.04° 1.90 + 0.06° 1.92 +0.09°
PER (%) 1.52+0.01° 2.74 + 0.06 2.54 +0.09° 3.21 £0.04¢
Survival (%) 100 100 100 100

Different subscripts in the same row indicate significant difference (P < 0.05).
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Table 3 Hematological factors of Asian seabass (Lates calcarifer) fed with different levels of
Saccharomyces cerevisiae fermentation for 8 weeks (mean £ SEM)

Hematological factors Control P, Treatments P, P
RBC (x 10%/mm?) 2.20+2.88 2.24+3.32 229+7.21 2.21+2.08
WBC (x 10*/mm?) 5.90 + 3.46 6.70 £ 9.01 7.46 +1.76 7.56 +3.71
HB (g/dL) 6.16+0.14 6.36 +0.17 6.40 = 0.25 6.20 + 0.05
HCT (%) 37.00+1.15  38.33+0.88  39.00+1.52 37.00 + 0.57
Lymphocyte (%) 75.66+ 122  7533+123  72.66+0.88 72 +0.57
Neutrophil (%) 18.66 £0.66*  20+0.57®*  22.33+0.88"%  22.66+1.20°
Monocyte (%) 4.66 +0.33 3.66 +0.33 433 +0.33 4.66 + (.88
Eosinophil (%) 1£0.57 1£0.57 0.66 = 0.33 0.66 = 0.33

Different subscripts in the same row indicate significant difference (P<0.05).
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Table 4 Immunological parameters of Asian seabass (Lates calcarifer) fed with different levels of
Saccharomyces cerevisiae fermentation for 8§ weeks (mean £ SEM)

Parameters Treatments

Control FP1 FP2 FP3
Lysozyme (u/mL/min) 3533+£0.88%  37+1.52®  41.33+0.88™ 43.33+0.66°
Immunoglobulin (mg/dL) 51+0.57° 55+1.15° 58.33+0.33°  62.33+0.88°
Total protein (g/dL) 426+0.12°  4.63+0.08 5.06=+0.88" 5.13£0.12°
Albumin (g/dL) 1.44+0.01* 1.51+0.03® 1.61+0.01 1.72+0.01°

Different subscripts in the same row indicate significant difference (P<0.05).
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