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Extended Abstract:

Introduction: Aquatic animals are consistently exposed to the threats of environmental deterioration and
infection outbreaks because of the excessive use of antibiotics and synthetic drugs. This practice leads to
the accumulation of residues in aquatic systems and the development of antimicrobial resistance among
pathogens. Nature-based solutions, such as functional feeds containing synbiotics and their active
components, such as probiotics, prebiotics, and postbiotics, play a crucial role in maintaining a healthy
environment and promoting the well-being of animals in aquaculture. Drawing upon a thorough literature
survey and experimental evidence, these agents have been shown beneficial to aquatic animals and their
ecosystems. Consequently, these synbiotic agents and related components emerge as promising natural
alternatives to traditional synthetic drugs and antibiotics in aquaculture. Therefore, considering the
importance and properties of pectin and the probiotic bacteria L. plantarum, in the present study, the
effects of separate and combined use of pectin and L. plantarum on Asian sea bass were investigated in
order to investigate the growth performance and antioxidant indices in Asian sea bass.

Materials and Methods: The effects of different levels of dietary pectin and probiotic Lactobacillus
plantarum on growth and antioxidant defense indices in Asian sea bass with an average weight of 8.2+0.2
g and 900 fish in 6 treatments and 3 replications were conducted for 8 weeks at Niksa Design and
Development Company farm in Charak city of Hormozgan province in 200 L fiberglass tanks. In this
study, pectin extract at levels of 0.5 and 1% and Lactobacillus plantarum at a rate of 10® L. plantarum
cells were used. At the end of the period, growth factors and antioxidant indices were examined.

Results and Discussion: In the study of the interaction effect of pectin and L. plantarum, final weight,
final length, weight gain, weight gain percentage, lipid efficiency ratio, protein efficiency ratio and
specific growth rate, there was a significant difference between the combination treatment of 1% pectin
and 10 CFU/g L. plantarum and other treatments (p<0.05). Also, among the separate treatments, a
significant difference was observed in the treatment containing 10® CFU/g L. plantarum compared to the
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separate treatments containing pectin (p<0.05). In the index of feed conversion ratio and condition factor,
the combined treatments containing pectin and L. plantarum with an interaction effect, as well as the
treatment containing 108 CFU/g L. plantarum, showed a significant difference with other experimental
treatments (p<0.05). There was a significant difference in the levels of catalase and superoxide dismutase
between the combined treatment of 1% pectin and 10® CFU/g L. plantarum and other treatments (p<0.05).
Among the separate treatments, a significant difference was observed in the treatment containing 108
CFU/g L. plantarum and 1% pectin compared to other treatments (p<0.05). In the amount of glutathione
peroxidase of the combined treatments containing pectin and L. plantarum with an interaction effect, a
significant difference was observed compared to the other experimental groups (p<0.05). There was a
significant difference between the individual treatments, such that in the treatment containing 10 CFU/g
L. plantarum and 1% pectin, it was observed compared to the other treatments (p<0.05).

Conclusion: According to the results of this study, the combination of 1% pectin and 10® CFU/g L.
plantarum can be used in combination per kilogram of fish diet to increase production and antioxidant
indices in Asian sea bass.
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Table 1: Biochemical composition of Asian sea bass commercial feed from Beyza Company (Shiraz, Iran)

Feed Abbreviation Crude Crude Digestible Crude Absorbable Ash Moisture
Type Protein Fat (%) Energy Fiber Phosphorus (%) (%)
(%) (%) (%) (%)

Starter 2 EX-MS2 49-53 11-15 4000 2 1.5 15 12
(5-12 )

Growth 1 EX-MGl1 48-52 13-17 4100 2 1.2 15 12
(12-20 g)

Growth 2 EX-MG2 46-50 14-18 4100 2 1.2 15 12
(20-100
g)
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Table 2: Growth performance of Asian sea bass (Lates calcarifer) fed with different levels of pectin and L. plantarum diet after 8 weeks of experiment (n = 3; mean
+ standard deviation)

Experimental treatments P-value
parameter Po Lo Pos Lo Pi Lo Py Lio® Po.sL1o® P, Lo Pectin L. Pectinx L.
plantarum plantarum
Initial weight (g) 8.2+0.11 8.13+0.15 8.2+0.2 8.03+0.05 8.13+0.05 8.26+0.95 ns ns ns
Final weight (g) 38.96+0.91¢ 42.89+2.01¢ 43.45+0.89< 47.66+2.04¢ 55.5+1.64° 60.85+1.422 0.00 0.00 0.01
Initial length (cm) 10+£0.4 10+£0.4 10+£0.4 10+0.4 10+0.4 10+£0.4 ns ns ns
Final length (cm) 14.540.43¢ 15.46+0.55¢ 15.640.4 17.46+0.37% 18.66+0.73% 20.66+0.63% 0.00 0.00 0.01
Weight gain (g) 30.76+0.91° 34.76+0.91°f 35.254+0.94% 39.62+2.01¢ 47.37+1.58° 52.58+1.542 0.00 0.00 0.01
BWI (%) 375.25+12.25% 427.23+16.86¢ 430.19+19.534 493.24+23.27° 582.39+15.35° 636.47+29.392 0.00 0.00 0.00
SGR 3.62+0.024¢ 3.72+0.049 3.73+0.01¢ 3.82+0.04¢ 3.98+0.02° 4.07+0.022 0.00 0.00 0.00
FCR 1.3340.04¢ 1.27+0.04¢ 1.28+0.03¢ 1.16+0.03° 1.02+0.022 0.96+0.042 ns 0.00 0.01
Condition factor 1.01£0.05° 0.94+0.05° 0.92+0.04° 0.74+0.04° 0.73+0.06* 0.62+0.05* ns 0.00 0.01
PER 4.7240.14¢ 4.93+0.16¢ 4.8840.11¢ 5.41+0.17¢ 6.13+0.19° 6.51+0.28° 0.00 0.00 0.03
LER 1.55+0.04¢ 1.62+0.05¢ 1.61£0.03¢ 1.78+0.05¢ 2.02+0.052 2.15+0.092 0.00 0.00 0.03
Survival rate (%) 100 100 100 100 100 100 ns ns ns
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Different small letters indicate significant differences between treatments (p< 0.05).

Data are expressed as the Mean = SE

ns: indicates no significant difference between pectin, L. plantarum and combination treatments
PO: Diet without pectin LO: Diet without L. plantarum

PO0.5: Diet containing 0.5% pectin P1: Diet containing 1% pectin

L10%: Diet containing 10% CFU/g L. plantarum BWI: Body weight increase

SGR: Specific growth rate FCR: Feed conversion ratio

PER: Protein efficiency ratio LER: Lipid efficiency ratio
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Table 2: Blood antioxidant indices of Asian sea bass (Lates calcarifer) fed with different levels of pectin and L. plantarum diet after 8 weeks of experiment (n = 3;
mean + standard deviation)

Experimental treatments P-value
Factor Py Lo Pos Lo P Lo Py L1()8 P()‘5L1()8 P L108 Pectin L. Pectinx L.
plantarum plantarum
CAT (u/mL) 43.26+1.06¢ 45.76+1.35¢ 48.23+1.28° 48.36+2.74¢ 52.86+2.99¢ 59.96+1.622 0.00 0.00 0.03
SOD (u/mL) 33.3+0.81¢ 35.43+1.05¢ 38+0.43¢ 39.96+1.45¢ 43.1+1.83° 46.73+1.85* 0.00 0.00 0.03
GPX (u/mL) 77.26+£6.06¢ 79.23+£5.94¢ 82.76+7.81° 84.5+6.82° 88.9+5.447 91.4+8.322 0.00 0.00 0.03
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Different small letters indicate significant differences between treatments (p< 0.05).

Data are expressed as the Mean = SE

ns: indicates no significant difference between pectin, L. plantarum and combination treatments
PO: Diet without pectin LO: Diet without L. plantarum

P0.5: Diet containing 0.5% pectin P1: Diet containing 1% pectin

L108: Diet containing 10% CFU/g L. plantarum CAT: Catalase

SOD: Superoxide dismutase GPX: Glutathione peroxidase
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