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Avrticle Info ABSTRACT

Article type: Background and Obijectives: The use of agricultural waste in the diets of
Full Length Research Paper  aquatic animals contributes to the sustainability of the aquaculture industry
and reduces production costs. However, these food sources have some
negative effects on fish health. The addition of probiotics to the diet can
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Received: 03.26.2025 mitigate these negative impacts. The aim of this study was to investigate the
Revised: 05.01.2025 effect of adding yeast, Saccharomyces cerevisiae, to a diet containing
Accepted: 05.11.2025 cottonseed meal on plasma biochemical indices, mineral stabilization in the

body, and mucosal immune indices in rainbow trout, Oncorhynchus mykiss.

gfom;;?;l Materials and Methods: In this study, three diets were prepared: a control
Cottonseed rr’1eal, diet without cottonseed meal, a cottonseed meal diet containing 15%
Minerals, cottonseed meal, and a cottonseed meal + yeast diet containing 15%
Mucosal immunity, cottonseed meal and 10° cfu/g of S. cerevisiae strain Y5052. Fish with an
Rainbow trout average weight of 31.6 + 0.33 g were fed these diets for 8 weeks with 4

replicates. At the end of the feeding period, plasma biochemical indices,
mucosal immune responses, and the levels of phosphorus, calcium, and
magnesium in the muscle and vertebrae of the fish were determined.

Results: The dietary treatments had no significant effect on the activity of
aspartate aminotransferase, alkaline phosphatase, lactate dehydrogenase,
urea in plasma, or on the levels of magnesium in muscle and vertebrae or
calcium in muscle. The addition of yeast to the diet resulted in a decrease
in alanine aminotransferase activity and plasma creatinine concentration, as
well as an increase in phosphorus and calcium levels in the vertebrae and
an increase in phosphorus in the muscle of the fish. The addition of
cottonseed meal to the diet increased peroxidase and protease activity in
the mucosal skin, and the addition of yeast significantly increased these
indices compared to the cottonseed meal treatment. Alkaline phosphatase
activity in the mucosal skin was higher in the cottonseed meal and
cottonseed meal + yeast treatments compared to the control.

Conclusion: A 15% level of cottonseed meal in the diet does not have a
negative effect on plasma biochemical indices, mineral stabilization in the
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body, or mucosal immune indices in rainbow trout. The addition of
S. cerevisiae strain Y5052 to the cottonseed meal diet at a concentration
of 10® cfu/g is recommended to enhance liver and kidney health,
increase phosphorus and calcium stabilization, and improve mucosal
immune strength.
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Table 1. Formulation and chemical composition (percentage) of the diets.

esee + alsasy Clsasy Al s LS5 #3G
Cottonseed + Yeast Cottonseed Control Ingredients

235 235 234 (Wheat Flour) oS 1

12 12 25 (Soybean Meal) L su allS 5,1
17.3 17.3 16.4 (Kilka Fish Meal) \XLs ale 554

15 15 0 (Cottonseed Meal) «lsazy s 5,1
25 25 25 (Poultry By-product Meal) ; 5k ol lis i S 5o
35 35 5.5 (Rapeseed Oil) 1,15 -2 5,

1.7 17 2.8 (Sunflower Oil) ols il 65,

1 1 1 (Mineral Premix) jaes |oSs

0.5 0.5 0.5 (Vitamin Premix) by s Jose
0.25 0.25 0.25 (Methionine) -, sz
0.25 0.25 0.15 (Lysine) o,

(Chemical Composition) le.s .S 3

9.2 9.8 9.5 (Moisture) <. 5b,
41.6 41.7 41.4 (Crude Protein) olx .55
175 17.9 17 (Crude Fat) e s

7.2 7.0 7.7 (Ash) sl
3.36 3.48 1.75 (Crude Fiber) ol> .5
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Table 2. Amino acid (percentage of diet) and fatty acid (percentage of diet fat) profiles of the diets.

s+ &laasy Clsasy dals
Cottonseed + Yeast Cottonseed Control
(Amino Acids) .l slad!

2.8 2.9 2.8 (Arginine) ;45,1
2.9 2.8 2.8 (Glycine) ;odS
2.0 2.0 21 (Serine) ;s

11 10 1.0 (Histidine) -y acus
1.6 15 1.6 (Isoleucing) ;pes o3|
2.4 2.2 2.4 (Leucine) :y.u
2.6 2.5 2.5 (Lysine) ..

11 1.0 1.0 (Methionine) . sz
0.62 0.76 0.52 (Cysteine) -
1.8 1.7 1.7 (Phenylalanine) ;,:NT Jed
0.9 0.94 1.1 (Tyrosine) y.55 5
1.4 1.4 15 (Threonine) .. 5 5
0.45 0.46 0.48 (Tryptophan) o s 5
2.0 1.9 1.9 (Valine) -Jis

(Fatty Acids) o > sladl

0.8 0.86 0.67 C14:0
0.05 0.07 0.12 C14:1n5
22.0 21.2 19.9 C16:0

2.6 24 25 C16:1n7

6.0 5.9 6.8 C18:0
30.3 31.0 34.0 C18:1n9

0 0 15 C18:1n7
32.3 320 26.7 C18:2n6cis

1.8 16 24 C18:3n3
0.38 0.42 0.48 C20:0
0.60 0.56 0.77 C20:1n9
0.13 0.11 0.16 C20:2n6
0.38 0.42 0.49 C20:4n6
0.06 0.04 0 C20:3n3
0.65 0.63 0.65 C20:5n3
0.22 0.24 0.33 C22:0
0.10 0.09 0.31 C22:1n9

24 2.3 24 C22:6n3
0.23 0.21 0.50 C24:0
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Table 3. Biochemical indices of plasma (mean + standard deviation; 4 replicates) in different treatments after 8
weeks of rearing. Different English letters in each row indicate significant differences among treatments.

P-value e+ dlsay aldasy dall b el
Cottonseed + Yeast Cottonseed Control Parameters
IUIL) 5 o 5 el - YT
0.021 20.8 + 1.84° 27.9+4.82° 295 +4.03° AOIL) Sl el
Alanine Aminotransferase
IU/L) 31 a3 5 genel Bl
0.456 95.8 + 7.04 102 + 10.6 94.0 +8.29 AOIL) o el S
Aspartate Aminotransferase
IU/L) 56Les - JIT
0.121 170+ 23.4 141 +£31.2 129 £ 19.7 ( ] )3 o
Alkaline Phosphatase
IU/L) ;U5 LSy
0.934 344 +20.5 340 + 35.2 332+76.1 AUIL) L350 =
Lactate Dehydrogenase
mg/dL) -
0.012 0.61+0.11° 0.84 0.07° 0.82 £ 0.09 ma ). i s
Creatinine
mg/dL)
0.540 2.00 £0.24 2.25+0.39 2.23+0.38 (mgfdL)
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Figure 1. Concentration of phosphorus, calcium, and magnesium in vertebrae (mean * standard deviation;
4 replicates) in different treatments after 8 weeks of rearing. Different English letters above the bars
indicate significant differences among treatments.
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Figure 2. Concentration of phosphorus, calcium, and magnesium in muscle (mean + standard deviation;
4 replicates) in different treatments after 8 weeks of rearing. Different English letters above the bars
indicate significant differences among treatments.
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Figure 3. Skin mucus activity of alkaline phosphatase, peroxidase and protease (mean + standard deviation;
4 replicates) in different treatments after 8 weeks of rearing. Different English letters above the bars
indicate significant differences among treatments.
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