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Article Info ABSTRACT

Article type: Background and Objectives: The aim of this study was to investigate the
Full Length Research Paper  effect of adding cottonseed meal and a mixture of organic acids to the diet
on hematological characteristics, blood electrolytes, histopathology, and
antioxidant activity in the liver of rainbow trout.

Article history:
Received: 09.28.2024
Revised: 10.27.2024 Materials and Methods: To this, six treatments consisting of six diets

Accepted: 12.25.2024 with three replications were designed in a factorial design of 3 x 2. In this
design, two levels of cottonseed meal (0% and 15%) and three levels of a
mixture of organic acids (lactic acid, citric acid, and potassium sorbate in

Eﬁmﬁﬁt, equal proportions) at 0%, 0.5%, and 1% were added to the diet. A total of
Blood, 270 rainbow trout with an average weight of 14.0 + 0.35 g were stocked in
Cottonseed, 18 aquaria containing 40 L water, with a density of 15 fish per aquarium.
Histopathology, The above diets were provided to the fish for 8 weeks at a rate of 3 to 4%
Rainbow trout of their biomass daily. After 8 weeks of rearing, blood and liver samples

were taken from all treatments.

Results: Cottonseed meal and organic acids had no significant effect on
hematological parameters except for MCHC, where the addition of
cottonseed meal to the diet reduced MCHC. Additionally, cottonseed
meal and organic acids did not significantly affect plasma alanine
aminotransferase, aspartate aminotransferase and calcium, hepatic
superoxide dismutase, catalase, glutathione peroxidase, reduced glutathione
and malondialdehyde, or liver histopathology. The addition of organic
acids to the diet increased plasma phosphorus and iron levels, while adding
cottonseed meal increased glutathione reductase activity in the liver.

Conclusion: The results of this study indicated that the addition of 15%
cottonseed meal to the diet of rainbow trout fingerling has no negative
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effects on liver histopathology or antioxidant status but does lead to
hypochromic anemia. Furthermore, the addition of organic acids likely
increased the bioavailability of phosphorus and iron in the diet. However,
the long-term effects of anemia and the potential of organic acids to
improve hematopoiesis and phosphorus retention in the body should be
explored in future studies.
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Table 1. Chemical composition of feed ingredients (%b).

p S g e ¢ s e S sk
Crude ash Crude fiber ~ Crude fat Crude protein Moisture
Iy acs dbsS
35 13.4 27.2 33.2 7.9 T
Cottonseed oilcake
b g S
- - - 421 - o
Soybean meal
_ _ 229 591 _ )xbalf)mw)fjéﬁ
Poultry slaughterhouse meat meal
L s
- - 9.6 72.7 - SR
Fish meal
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Table 2. Formulation, chemical composition (%), amino acid profile (%), and fatty acid profile (% of dietary
fat) of the experimental diets.

4}‘:4.@: Jles oy dals oy 4.‘:\:4..\;.; 4.“?;'50}:2- Aals 0y
Cottonseed Control Cottonseed Control
oilcake diet diet oilcake diet diet
e A8 5,0
1.4 15 R 23.5 23.4 ==
Threonine Wheat meal
3 s 5 b g S 5,1
0.46 0.48 e 12 25 e S
Tryptophan Soybean meal
- JI LS 2l
1.9 1.9 oA 17.3 16.4 2 S i
Valine Kilka fish meal
O Al L 1 0 Glsasy Wb 50
Fatty acid profile Cottonseed oilcake meal
Blis e S
0.86 0.67 C14:0 25 25 et S 2
Poultry slaughterhouse meat meal
1S -
0.07 0.12 C14:1n5 35 5.5 AR
Canola oil
21.2 19.9 C16:0 17 2.8 O AT s
Sunflower oil
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Continue Table 2.
AJ\.M.:;._! 4_“:_7_'50}:;.- Aals oy 4.'».:41;:; 4.“7;5 0y dals oy
Cottonseed Control Cottonseed Control
oilcake diet diet oilcake diet diet
2.4 25 C16:1n7 1 1 e s
Mineral premix
. L’L: <
5.9 6.8 C18:0 05 05 e
Mineral premix
31 34 C18:1n9 0.25 0.25 o
Methionine
0 15 C18:1n7 0.25 0.15 o
Lysine
2 26.7 C18:2n6cis ot 57
Chemical composition
1.6 2.4 C18:3n3 9.8 9.5 sk
Moisture
[P
0.42 0.48 C20:0 41.7 414 7o
Crude protein
=
0.56 0.77 C20:1n9 179 17 7 e
Crude fat
Sl
0.11 0.16 C20:2n6 7.0 1.7 a
Crude ash
e
0.42 0.49 C20:4n6 4 3.2 £
Crude fiber
0.04 0 C20:3n3 0.72 0.66 g5 A
Total phosphorous
ol Al o
0.63 0.65 C20:5n3 ol el BBz
Amino acid profile
RN
0.24 0.33 C22:0 2.9 2.8 i
Arginine
0.09 0.31 C22:1n9 2.8 2.8
Glycine
23 2.4 C22:6n3 2 2.1 o
Serine
0.21 0.50 C24:0 1 1 R
Histidine
. o
0 0 C24:1n9 15 16 Wfb_f*
Isoleucine
Ll .
28.8 26.7 SRS 2.2 2.4 S
XSaturated Leucine
Ll e S "
34.1 39.2 G o 25 25 o
ZMUFA Lysine
n-6 L
325 27.4 s 1 1 e
2n-6 Methionine
n-3 e
46 55 <o 0.76 0.52 o
n-3 Cystein
B oLl e el ol NI Lo
0.78 082  UTEHETATT 17 17 ol
Saturated:PUFA Phenylalanine
0.94 11 o
Tyrosine
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Cottonseed meal = 0.458; Organic acid = 0.779; Interaction = 0.779
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Figure 1. Hepatic antioxidant enzyme activities of rainbow trout after 8 weeks of rearing with different
dietary treatments.
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Cottonseed meal = 0.501; Organic acid = 0.779; Interaction = 0.966
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Figure 2. Hepatic reduced glutathione and malondialdehyde contents of rainbow trout after 8 weeks of rearing
with different dietary treatments.

(C) o ys N T Al + b
(F) o y3 VT desl + &ilsasy (E) dap 3 410 JT sl + &il3as o(D) &ilsay

Figure 3. Liver histological sections of fish from the soybean treatment (A), soybean + 0.5% organic acid (B), soybean +
1% organic acid (C), cottonseed (D), cottonseed + 0.5% organic acid (E), and cottonseed + 1% organic acid (F).
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