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Abstract

BACKGROUND: Microbial exopolysaccharides (EPSs) are effective prebiotics produced by microorganisms with diverse
functional groups. These compounds are biodegradable, safe, and cost-effective, and play a significant role in enhancing host
health and immune function. EPSs are secreted outside the cell wall during bacterial growth and are composed of glycosidic
linkages that form natural macromolecular polymers. Recent studies show that EPSs from LAB (Lactic Acid Bacteria) are
effective stimulants for boosting fish development and defensive systems.

OBJECTIVES: This study aimed to evaluate the effects of exopolysaccharide derived from Lactobacillus plantarum (LP-
EPS) on antioxidant enzyme activities, gut microbiota composition, and short-chain fatty acid (SCFAs) levels in Asian sea
bass (Lates calcarifer).

METHODS: Fish were randomly divided into four groups: control (no EPS), treatment 1 (200 mg/kg EPS), treatment 2
(400 mg/kg EPS), and treatment 3 (800 mg/kg EPS). After 60 days of feeding, samples were collected to assess intestinal
enzymatic activity, microbial composition, SCFAs content, immune indices, and antioxidant enzyme activities.
RESULTS: Dietary LP-EPS supplementation significantly enhanced intestinal immune and antioxidant enzyme activities
compared with the control group. In addition, the abundance of pathogenic bacteria in the gut was reduced, and the microbial
composition was positively modulated. Five microbial Phyla were identified: Proteobacteria, Firmicutes, Actinobacteria,
Bacteroidetes, and Fusobacteria, with Firmicutes being the most dominant.

CONCLUSIONS: The findings suggest that LP-EPS can serve as an effective dietary supplement to improve growth
performance, enhance immune responses, and modulate intestinal health in Asian seabass. Therefore, LP-EPS has promising
potential as a functional feed additive in aquaculture for promoting fish health and productivity.
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Figure Legends and Table Captions

Table 1. Exopolysaccharides (EPS) Compositions of Lactobacillus plantarum and Their Production Rate in 72 Hours and Molecular Weight (Mw), Molecular Mass (Mn), and Dispersion Index
(PDI). Different lowercase letters in each row indicate significant differences (P<0.05).

Table 2. Body Composition of Asian Sea Bass Fed Experimental Diets Containing Different Levels of Exopolysaccharide for 60 Days. Different lowercase letters in each row indicate significant
differences (P<0.05).

Table 3. Intestinal short-chain fatty acid (SCFAs) Concentrations (1g/100 g) of Young Asian Sea Bass Fed Diets Containing Different Levels of Exopolysaccharides (EPS) for 60 Days (mean +
SD, n = 3). Different lowercase letters in each row indicate significant differences (P<0.05).

Table 4. Intestinal Biochemical Enzyme Activities of Asian Sea Bass Fed Diets Containing Different Levels of Exopolysaccharides (EPS) for 60 Days (mean + SD, n = 3). Different lowercase
letters in each row indicate significant differences (P<0.05).

Table 5. Digestive Enzyme Activities of Young Asian Sea Bass Fed Diets Containing Different Levels of Exopolysaccharides (EPS) for 60 Days (mean + SD, n = 3). Different lowercase letters in
each row indicate significant differences (P<0.05).

Table 6. Midgut Morphology of Asian Seabass Fed Diets Containing Different Levels of Exopolysaccharides (EPS) for 60 Days (mean + SD, n = 3). Different lowercase letters in each row indicate
significant differences (P<0.05).

Table 7. Effect of Exopolysaccharides (EPS) on o-Diversity Indices of the Gut Microbiota of Asian Sea Bass Fed Diets Containing Different Levels of EPS for 60 Days (mean + SD, n = 3).
Different lowercase letters in each row indicate significant differences (P<0.05).

Figure 1. Fourier Transform Infrared Spectroscopy (FTIR) Spectra of Exopolysaccharides (EPS) Fractions From Lactobacillus plantarum (a) Compared to Standard Dextran (b).

Figure 2. Effects of Different Levels of Lactobacillus plantarum Exopolysaccharides (EPS) on Intestinal Morphology of Asian Sea Bass.

a: control treatment, b: treatment 1, c: treatment 2, and d: treatment 3. Black arrows indicate pyknosis of the nuclei, and the cytoplasm is eosinophilic. Red arrows show occasional focal infiltration
of lymphoid tissue in the lamina propria.

Figure 3. Composition of the Intestinal Microbial Flora of Asian Sea Bass Fed With Different Levels of Lactobacillus plantarum Exopolysaccharide: a) at the Phylum Level, b) at the Genus Level.
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