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Article Info ABSTRACT

Article type: Background and Objectives: Alternative sources of fish meal, such as
Full Length Research Paper  soybean plant protein, have anti-nutritive components such as phytate,
which can be reduced by using probiotic bacteria with phytase enzyme.
Probiotic Lactobacillus sp. AM14 obtained from dairy products, it has

Article history:

Received: 01.11.2024 phytase activity and was coated with sodium alginate polymers and
Revised: 01.23.2024 chitosan. The present study was conducted to evaluate the effect of
Accepted: 02.04.2024 microencapsulated probiotic Lactobacillus sp. AM14 with phytase activity

with sodium alginate and chitosan polymers, on growth, digestibility and
body composition of rainbow trout (Oncorhynchus mykiss) fed with diets

K ds: .. .

Cl?i);wmzz s containing different levels of soybean meal.

Microencapsulation,

Phytase activity, Materials and Methods: Probiotic Lactobacillus sp. AM14 isolated based
Probiotic, on phytase activity and was coated with sodium alginate polymers and
Rainbow trout chitosan. To conduct the experiment, 360 rainbow trout fingerling with an
(Oncorhynchus mykiss),

average weight of 12.43 £ 0.22 g were randomly distributed in 18 tanks
(20 fish in each tank). Fish fed for eight weeks to the extent of satiety with
experimental diets in 6 treatments including: 40% soy + 3.8 x 10® CFU/g
probiotic microcapsulated with sodium alginate and chitosan (T1),
40% soy + 3.8 x 10® CFU/g free probiotic ( T2), 40% soy + capsules made
with sodium alginate and chitosan without probiotics (T3), 40% soy +
3.8 x 10® CFU/g microcapsulated probiotic with sodium alginate (T4), 40%
soy without (C2), 20% of soybeans without micro-covering and probiotics
(C1) were fed. At the end of the feeding experiment, growth performance,
body composition of rainbow trout and digestibility were evaluated.

Sodium alginate

Results: The results showed that the use of probiotic Lactobacillus sp.
AM14 with phytase activity microencapsulated with sodium alginate and
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chitosan in a diet containing 40% soy significantly improved all growth
indicators, body composition and digestibility compared to the control
group, containing 20 and 40% soy without additives (P<0.05). Specific
growth rate, final weight, body composition and digestibility showed a
significant difference between probiotic-containing and micro-encapsulated
probiotics (P<0.05). In the control treatment of 40% soy without additives,
the growth indices, body composition and digestibility showed a significant
decrease compared to the control of 20% soy without additives (P<0.05).

Conclusion: In general, according to the results obtained regarding the
addition of Lactobacillus sp. AM14 probiotic bacteria with phytase activity
in a microencapsulated form to the diet of rainbow trout, due to the
significant improvement of growth indicators, body composition and
digestibility in the treatment fed with a diet containing 40% soy and
additives Lactobacillus sp. AM14 probiotic with phytase activity in a
microencapsulated form can be suggested as an efficient microencapsulated
probiotic strain for use in aquatic diets in order to increase the percentage
of replacing fish meal with vegetable protein sources.
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Table 1. Diet composition and proximate analysis results.
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Mineral supplement composition (mg/kg) includes: 2600 mg manganese, 600 mg copper, 6000 mg iron, 4600 mg
magnesium, 50 mg selenium, 100 mg iodine. Vitamin supplement composition (mg/kg) includes: 1,200,000 IU
(international units) of vitamin A, 400,000 IU of vitamin D, 3,000 IU of vitamin E, 1,200 mg of K3, 200 mg of vitamin B1,
3,360 mg of vitamin B2, 7,200 mg of vitamin B3, 2,400 mg of vitamin B6, 8 mg of vitamin B12, 9,000 mg of vitamin BS5,
600 mg of vitamin B9, 4 mg of vitamin B12, 5,400 mg of vitamin C
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Table 2. Growth indices in rainbow trout fed diets containing probiotics.
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Different letters in each row indicate significant differences between means (P<0.05). (C1) 20% soybean without capsule
and probiotic (C2), 40% soybean without capsule and probiotic (T1), 40% soybean + 3.8 x 10° CFU/g probiotic
microencapsulated with sodium alginate and chitosan (T2), 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated
with sodium alginate and chitosan (T3), 40% soybean + capsules made with sodium alginate and chitosan without probiotic
(T4) 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated with sodium alginate
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Table 3. Composition of rainbow trout carcasses fed probiotic-containing diets.
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Different letters in each row indicate significant differences between means (P<0.05). (C1) 20% soybean without capsule
and probiotic (C2), 40% soybean without capsule and probiotic (T1), 40% soybean + 3.8 x 10° CFU/g probiotic
microencapsulated with sodium alginate and chitosan (T2), 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated
with sodium alginate and chitosan (T3), 40% soybean + capsules made with sodium alginate and chitosan without probiotic
(T4) 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated with sodium alginate
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Table 4. Nutrient digestibility in rainbow trout fed diets containing probiotics.
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Different letters in each row indicate significant differences between means (P<0.05). (C1) 20% soybean without capsule
and probiotic (C2), 40% soybean without capsule and probiotic (T1), 40% soybean + 3.8 x 10° CFU/g probiotic
microencapsulated with sodium alginate and chitosan (T2), 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated
with sodium alginate and chitosan (T3), 40% soybean + capsules made with sodium alginate and chitosan without probiotic
(T4) 40% soybean + 3.8 x 10° CFU/g probiotic microencapsulated with sodium alginate
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