T

University of Guilan

University of Guilan with collaboration of Iranian
Aquaculture Society

Aquatic Animals Nutrition

Vol. 11, No. 1, 2025, pages: 37-52
DOI: 10.22124/janb.2025.29612.1272

RESEARCH PAPER OPEN ACCESS

Synbiotic effects of probiotic Bacillus subtilis and prebiotic inulin on growth
performance, digestive enzymes, blood biochemical parameters and resistance
to Aeromonas hydrophila in Nile tilapia (Oreochromis niloticus)

Golbahar Zeitounli, Hadi Raisi, Hossein Adineh®, Mohammad Harsij, Mohammad

Farhangi

Department of Fisheries, Faculty of Agriculture Sciences and Natural Resources, Gonbad

Kavous University, Gonbad Kavous, Golestan, Iran

Received 18 January 2025 Revised 11 March 2025 Accepted 13 March 2025 Published online 28 May 2025

KEYWORDS
Nile tilapia
Synbiotics
Digestive
enzymes
Blood indices
Aeromonas

hydrophila

ABSTRACT

Introduction: Synbiotics are combination of prebiotics and probiotics that are
used in the aquaculture industry, but the mechanism of action of synbiotics can
be different as growth and immunity stimulants in aquatic animals. In general,
synbiotics optimize nutrient metabolism and create favorable biological
conditions by maintaining the dominance of probiotic bacteria in the intestinal
microbiota through the consumption of non-digestible prebiotics, thereby
improving growth and immune performance. This study aimed to determine the
effects of synbiotic supplementation (mixture of probiotic Bacibus subtilis and
prebiotic inulin) on growth performance, digestive enzymes, biochemical
factors, and resistance to Aeromonas hydrophila in Nile tilapia (Oreochromis
niloticus).

Materials and methods: Two hundred and forty fish with initial body weight
of 5.18 + 0.83 g were randomly distributed in 12 tanks with 60 L of water. Fish
were randomly fed with 4 experimental treatments (each with 3 replicates) with
different levels of synbiotic supplement diets for 56 days, as follows: Blo: control
without supplement addition, BIi: (2.5 x 10'! CFU/g probiotic B. subtilis + 2.5
g inulin), Bl2: (2.5 x 10'! CFU/g probiotic B. subtilis + 5 g inulin), BI3: (2.5 x
10" CFU/g probiotic B. subtilis + 10 g inulin).

Results: The results of this experiment showed that the highest weight and
lowest feed conversion ratio were obtained in Bl2 and Bz compared to Bl and
the control. Digestive enzyme assays showed that there was no significant
difference in the lipase and amylase activity between the synbiotic and control
treatments, while protease enzyme increased significantly in the synbiotic
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feeding treatments. There was no significant difference in the concentration of
protein, alanine aminotransferase and aspartate aminotransferase between the
synbiotic feeding treatments and the control. The antibacterial activity of blood
plasma of tilapia fed BIs was significant compared to the Blo (control).
Discussion and Conclusion: Synbiotics can improve the general health of aquatic
animals, but it is very important to determine the effective compounds and doses on
growth performance, digestive enzyme secretions, and blood biochemical components.
Therefore, in the present study, a synbiotic combination (probiotic subtilis with different
amounts of prebiotic inulin) in nutritional treatments with a dose of 2.5 x 1011 CFU/g
probiotic B. subtilis + 5 and 10 g inulinof diet is recommended for Nile tilapia. Overall,
growth performance, digestive secretions, immunity, and resistance to
Aeromonas hydrophila in tilapia fed with different levels of synbiotic (probiotic
B. subtilis + prebiotic inulin) improved in the experimental treatments,
especially Blz and BIs.

*Corresponding author: adineh.h@gmail.com; adineh.h@gonbad.ac.ir
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Ingredients Percentage Proximate composition Percentage
Fish meal 50 Crude protein 38.41
Meat meal 340 Crude lipid 9.30
Soybean meal 211 Dry matter 89.97
Wheat flour 270 Fiber 3.29
Corn flour 90 Crude Ash 4.60
Sunflower oil 9

Corn oil 9

Lysine 3

Methionine 3

Vitamin premix 5

Mineral premix 10
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Table 2 Growth and feeding indices of Nile tilapia fed with different levels of synbiotic for 56 days

BIO (Control) BI1 (0.5 g) BI2 (1 g) BI3 (2 g)
Initial weight (g)  5.11 +0.88 5.00 + 0.86 5.20+0.91 5.44+0.73
Final weight (g)  17.48 £2.24¢ 19.35£1.43%  21.21+1.90® 21.80+ 1.62
Weight gain (g)  12.36 = 1.85° 1435+£1.57%  16.00 +2.24° 16.36 + 1.722
Weight gain (%)  247.04+50.95 29591+71.17 319.04+84.59 307.09 + 67.09
SGR (%/day) 2.20+0.16 2.43+0.31 2.52+0.37 248 +0.27
FCR 1.61 +£0.25% 1.47 + 0.14® 1.28+0.17° 1.29 +0.14°

Non-similar letters in each row indicate a statistically significant difference between experimental

treatments (Duncan; P<0.05).
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Figure 1 Digestive enzymes activity of Nile tilapia fed with different levels of synbiotic
supplementation. Non-similar letters in each column indicate a statistically significant difference

between experimental treatments (Duncan; P<0.05).
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Table 3 Biochemical parameters of Nile tilapia fed with different levels of synbiotic supplement

BIO (Control) BI1 (0.5 g) BI2 (1 g) BI3 (2 g)
Total protein (g/dL) 2.70 £0.48 2.80+0.20 296 +£0.16  3.09+0.17
Glucose (mg/dL) 95.07+£0.92* 91.91+121* 87.00+2.03° 83.99+3.45°
Cholesterol (mg/dL) 122.1£7.98 11956 +5.6° 108.6+9.25*  94.03 +4.53°
ALT (U/L) 30.43 £2.30 3130+ 1.12 32.50+1.80 29.64 +1.51
AST (U/L) 201.69+£7.63 197.39+9.38 198.04+6.49 190.68 +4.95

Non-similar letters in each row indicate a statistically significant difference between experimental

treatments (P<0.05).
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Figure 2 Bactericidal activity of blood plasma of Nile tilapia fish fed with different levels of
synbiotic supplementation against Aeromonas hydrophila. Non-similar letters in each column
indicate a statistically significant difference between experimental treatments (Duncan; P<0.05).
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