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Introduction: Rainbow trout, Oncorhynchus mykiss belongs to the Salmonid
family, one of the important domestic species in freshwater. High-energy diets
Supplement with approximate levels of 45-50% protein and 18-24% fat are considered to
meet their demands. However, due to the limited availability of fish oil, it cannot
be considered a sustainable fat source in aquaculture. Meanwhile, fat powder
substitution can be used as an available and sustainable alternative in the diet, but due to the
presence of saturated fatty acids, it has low digestibility, which may adversely
affect fish health and growth. Thus, suitable additives might increase the
fatty acids possibility of replacing fat powder in the diet. Additionally, the amino acid
taurine plays a crucial role in the formation of bile salts, which are essential for
the digestion and absorption of intestinal fats. This study aims to investigate the
of aquaculture effect of supplementary taurine on the growth, body composition, and fat
digestibility of rainbow trout fed fat powder, with a focus on optimizing
aquaculture productivity and sustainability.
Materials and Methods: Experimental diets included a positive control
containing fish oil, canola oil and other diets containing fat powder (about 70%
of the fat source was provided) supplemented with taurine at doses of 0 (negative
control), 5, 10, and 20 g/kg (To, Ts, T10 and T»o, respectively). A total of 225
rainbow trout with an average initial weight of 12 + 0.03 g were distributed in
15 rearing tanks based on a completely randomized design for 58 days. Fish were
fed three times a day at 8:00, 12:00 and 18:00 until apparent satiation. After 24
hours of stop feeding, the approximate amount of body composition (sampling
of three fish from each tank at the end of the experiment) and items including
protein, moisture, total fat and ash were measured followed by the procedure of
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AOAC (2005). At the end of the experiment, in order to evaluate the apparent
digestibility of nutrients, fish were fed with diets containing chromic oxide.
Then, feed and feces were collected and analyzed according to the method
described by Austreng (1978). SPSS software (version 19.0) was used for
statistical analysis. Data were presented as the mean of 3 replicates + standard
deviation using the Duncan post-hoc test to compare means of each treatment.
Results: The results of growth parameters showed that T,y exhibited in a
significant increase in final weight, percentage of weight gain and specific
growth rate compared to the negative control (To; P<0.05) Feed conversion ratio,
feed intake, protein efficiency, condition factor and survival rate were not
affected by the experimental diets (P<0.05). According to the result of body
composition, fat, protein and ash contents were affected by the different levels
of taurine (P<0.05), but moisture did not show a significant difference between
the experimental treatments (P<0.05). T, resulted in an increase in protein and
fat compared to the negative control (P<0.05). Body fat content was higher in
the positive control than in the other groups (P<0.05). The lowest body fat
content was related to Tz. (P<0.05). Body protein was improved in T, similar
to the positive control (P<0.05), and the lowest amount of protein was found in
the negative control (P<0.05). The ash content in the positive control was
significantly higher than in the negative control (P<0.05). Furthermore, T led
to an increase in protein digestion, while the lowest value was observed in the
negative control (P<0.05). The fat digestibility was negatively affected by fat
powder inclusion. However, it could be improved to some extent when taurine
was supplemented. The highest ash content was found in T, whereas the lowest
in the negative control (P<0.05).

Discussion: The results of the present study indicate that the addition of 20 g/kg
taurine to a diet containing fat powder (T2) improves the growth performance
of fish. This improvement is likely due to the enhanced fat digestion and better
fat utilization as an energy source. Furthermore, Ty resulted in elevated body
protein and fat content. Although the body fat in fish treated with the positive
control was higher than in the other treatments, T, seems to fully compensate
the body protein levels. The increased body fat suggests improved digestibility
of fat powder under the influence of taurine. Taurine has a significant role in
enhancing fat digestion by binding to bile acids, leading to the formation of bile
salts. These bile salts are stored in the gallbladder and released into the intestine
as required, facilitating the digestion and absorption of fats. Taurine increases
protein synthesis by accelerating glycolysis and fulfills the growth requirements
of the fish body through intense oxidative glucose breakdown or its conversion
into amino acids. The current findings showed that protein digestibility
improved by diets containing 10 and 20 g/kg taurine (Tioand T»o). On the other
hand, the inclusion of fish oil in the diet, due to its polyunsaturated fatty acids
with multiple double bonds, demonstrates greater digestibility compared to fat
powders. The observed reduction in digestibility in the negative control group
can be attributed to the insufficiency of bile salts, but this could be compensated
by the addition of taurine.
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Conclusion: Given the results, it can be concluded that the addition of taurine
successfully improved the digestibility of fat powder in the diet of rainbow trout.
As a result, taurine enhanced fat absorption, and at the level of 20 g/kg taurine,
it also improved protein digestibility. These improvements led to enhanced
growth performance and increased body protein in rainbow trout.

*Corresponding author: skyeganeh@gmail.com; s.yeganeh@sanru.ac.ir
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Table 1 Composition of experimental diets

. Treatments (g/kg)
Ingredients (g/kg) Positive Control Negative Control 5 10 20
Corn powder 70 70 70 70 70
Wheat gluten 120 120 120 120 120
Fish meal® 380 380 380 380 380
Wheat flour 90 90 90 90 90
Soybean meal® 150 150 150 150 150
Fish oil 55 17 17 17 17
Canola oil 55 17 17 17 17
Fat powder® 0 76 76 76 76
Filler® 20 20 15 10 0
Mineral supplement? 20 20 20 20 20
Vitamin supplement® 20 20 20 20 20
Binder® 20 20 20 20 20
Taurine® 0 0 5 10 20
® Composition of ingredients [fish meal (58% crude protein, 9% crude lipid), Soybean meal (65% crude protein, 0.5%
crude lipid)

® Purity percentage 99%, Kimia Roshd Sanat Alborz Company (Alborz, Iran)

¢ Filler (Zeolite), Binder (Starch): Mazandaran Animal and Aquatic Feed Company (Sari, Iran)

4 A mineral supplement consisting of 2600 mg of manganese, 600 mg of copper, 6000 mg of iron, 4600 mg of zinc,
50 mg of selenium, 100 mg of iodine, 50 mg of cobalt, and 100000 mg of choline chloride.

¢ A vitamin supplement consisting of 1200000 IU of vitamin A, 400000 IU of vitamin D3, 3000 IU of vitamin E, 5400
mg of vitamin C, 200 mg of vitamin B, 3360 mg of vitamin B, 7200 mg of vitamin B3, 9000 mg of vitamin Bs, 2400
mg of vitamin Bg, 600 mg of vitamin By, and 4 mg of vitamin Bi,.

fSIGMA (Sigma Aldrich)
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Table 2 Diet approximate composition (% dry weight) containing different levels of taurine
Treatments (g/kg)

Proximate analysis

Positive Control Negative Control 5 10 20
Fat 23.80 24.03 24.01 23.82 22.77
Protein 40.77 40.87 4095 4096 41.12
Ash 13.28 14.14 13.57 13.24 1221

Moisture 8.38 8.74 9.56 9.74 9.56
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Table 3 Growth parameters and feed consumption of rainbow trout (Oncorhynchus mykiss) fed with different levels of taurine for 58 days

Treatments (g/kg)
Growth parameters Positive Control Negative Control 5 10 20
Initial Weight (g) 12.42+0.10 12.29+0.39 12.53+0.13 12.46 £ 0.40 12.27+£0.45
Final Weight (g) 43.45+3.00% 41.50+1.37° 4415+£3.17® 4333 +1.01% 46.91 + 3.05*
Body Weight Increasing Percentage (%) 249.69 + 21.32%® 237.94 £ 16.69° 252.45 + 32 247.9+13.8%°  282.03+12.25%
Specific Growth Rate (%/day) 2.15+0.1%® 2.09 +0.08° 2.16 £ 0.15% 2.14+0.06* 2.30£0.11*
Feed Conversion Ratio 1.34 £ 0.04 1.34£0.15 1.39+£0.11 1.27+0.13 1.24 +£0.07
Feed Consumed (g/fish) 40.42 +£3.27 40 +5.03 41.91+£2.91 42.16+5.99 43.86 £ 6.06
Protein Efficiency 1.92+0.75 1.9+0.23 1.86£0.15 2+0.22 1.95+0.11
Condition Factor 1.00£ 0.1 1.09+£0.11 0.89£0.07 0.996 + 0.12 0.995+0.07
Survival Rate (%) 100 100 100 100 100

The numbers (mean + standard deviation) in a row with different letters have a significant difference (P<0.05).
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Table 4 Analysis of rainbow trout (Oncorhynchus mykiss) body fed with different levels of taurine after 58 days

. . Treatments (g/kg)
Analysis of body (% dry weight)

Positive Control Negative Control 5 10 20
Fat 20.18+0.172 16.85 +0.34¢ 17.67 £0.77° 18.98 £ 0.35° 16.18 £ 0.65°
Protein 24.15+ 0.6 23.79+£0.10° 23.64+£0.17° 23.91£0.02° 24.23+£0.13*
Ash 12.22 £ 0.38" 11.71 £ 0.24° 11.72 £ 0.29% 11.7+0.11% 11.29 £ 0.59%
Moisture 72.88 £0.20 77.82 +£0.56 73.09£0.12 72.92+1.04 73.16 £0.36

The numbers (mean + standard deviation) in a row with different letters have a significant difference (P<0.05).
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Table 5 Nutrient digestibility of rainbow trout (Oncorhynchus mykiss) fed with different levels of taurine after 58 days

Treatments (g/kg)

Nutrient digestibility (%)

Positive Control Negative Control 5 10 20
Fat 88.96 + 0.43° 75.45+1.69° 83.65+ 1.41%® 82.52 £ 1.23%® 83.37 £ 0.96%
Protein 90.87 + 0.69" 89.53£0.31° 91.37 +£0.7% 92.54 +0.19° 94.08+0.17
Ash 4936 £1.06% 45.82+2.28° 50.7 £ 3.03% 51.23 +0.9% 59.5+0.88"

The numbers (mean + standard deviation) in a row with different letters have a significant difference (P<0.05).
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