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This study aimed to investigate the effects of different dietary levels of a commercial Multibehsil
probiotic on growth performance and some carcass biochemical compositions in juvenile rainbow
trout (Oncorhynchus mykiss). For this purpose, 600 fish with an initial average weight of 18 £ 2 g
were randomly assigned, after a one-week acclimation period, to four experimental treatments,
including a control group and three probiotic-supplemented groups receiving 100, 200, and 300 mg
of probiotic per kg of diet, with three replicates per treatment. The fish were hand-fed three times
daily for 45 days at a feeding rate of 4-5% of body weight. The results showed that protein-specific
growth rate, protein production value, lipid production value, retained protein, energy-specific
growth rate, and energy production value were significantly higher in all probiotic-supplemented
treatments compared with the control group (P<0.05). However, weight gain rate, energy utilization
efficiency, and retained energy did not differ significantly between the experimental treatments and
the control group (P>0.05). Final weight, weight gain, condition factor, feed efficiency ratio, and
lipid efficiency ratio were significantly higher in fish receiving 100 mg probiotic/kg diet compared
with those receiving 200 mg/kg (P<0.05); however, no significant differences were observed between
these treatments and the control group (P>0.05). Similarly, the protein efficiency ratio was
significantly higher in the 200 mg/kg treatment than in the 100 mg/kg treatment (P<0.05). The
specific growth rate in length was significantly higher in the 200 mg/kg treatment compared with the
control group (P<0.05), but showed no significant differences compared with the other experimental
treatments (P>0.05). The condition factor in the 200 mg/kg treatment was significantly lower than
that of the control group (P<0.05), while no significant differences were observed among the other
treatments and the control group (P>0.05). Overall, dietary supplementation with Multibehsil
probiotic improved several growth performance indices, feed utilization parameters, and nutrient
utilization efficiency in juvenile rainbow trout. However, increasing the probiotic inclusion level did
not necessarily result in further improvements in growth responses. The best performance for many
evaluated parameters was observed at the supplementation level of 100 mg probiotic per kg diet.
These findings indicate that the effects of Multibehsil probiotic are dose-dependent, and selecting an
appropriate supplementation level is essential for achieving optimal improvements in fish
performance.
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EXTENDED ABSTRACT

Introduction

Aquaculture has been one of the fastest-growing sectors of food production in recent years and has
become a dynamic industry over the past few decades. In recent decades, the aquaculture industry has
been using dietary supplements to support health and reduce reliance on certain drugs and antibiotics,
including probiotics, prebiotics, and synbiotics, which are considered growth, safety, and health
stimulants. While these food supplements provide non-specific protection against pathogens, they also
act as growth promoters. Probiotics are beneficial microorganisms that colonize the digestive tract of
living organisms and positively affect the host's health and growth. They also affect growth and nutrition
in the physiological system of the living organism, as well as the commercial value of rainbow trout
(Oncorhynchus mykiss), the most important non-native species in the country's aquaculture industry. In
order to understand some of these effects of commercial prebiotic Behsil on juvenile rainbow trout and
to establish a logical relationship between the changes in growth parameters, nutrition, and body
chemical compositions and different levels of the probiotic used in the diet, the present study was
conducted to determine the possible effects of commercial probiotic Behsil on the growth performance
and feeding efficiency of juvenile rainbow trout.

Material and Methods

In a feeding experiment, 600 juvenile rainbow trout with an initial mean body weight of 18 + 2 g were
randomly reared in metal cages measuring 0.6x0.6x1 m3 across four experimental treatments, with 12
replicate cages in total, at a daily feeding rate of 4% of body weight for 45 days. Treatments B1, B2,
and B3, which contained 100, 200, and 300 mg of Behsil probiotic per kg of diet, respectively, were
used to prepare 3 diets. To investigate the effect of probiotic consumption on fish growth and nutritional
indices, all fish in each cage were caught and anesthetized at the end of the 45-day rearing period using
200 ppm clove powder. The weight of the fish (with an accuracy of 0.01 g) and the length of the fish
(with an accuracy of 1 mm) were evaluated using a digital scale (with an accuracy of 0.01 g) and a
biometry board (with an accuracy of 1 mm). Using biometry data, the amount of protein in the food and
the measurements of protein, fat, and energy of the carcass were calculated to evaluate the growth trend
of the fish based on the available resources; using mathematical equations, growth and nutritional
indices were calculated.

Results

The results showed that juvenile rainbow trout in the experimental treatments with Behsil probiotic had
better growth and nutritional performance than the control group. The results showed that there were
significant differences in the indices of final weight, final length, weight gain, daily growth rate,
condition factor, feed efficiency rate, protein efficiency ratio, fat efficiency ratio, and energy efficiency
ratio in the probiotic-treated treatments compared to the control treatment (P<0.05); while there were
no significant differences in the specific growth rate, feed conversion ratio, retained protein, retained
fat, and retained energy (P>0.05). The results showed that using probiotics as a dietary supplement at
different concentrations affected growth and feed efficiency indices in rainbow trout.

Discussion and Conclusion

Changes in growth and nutrition indices among different treatments in this study at the end of the
experimental period showed that using 100 mg of probiotic per kilogram of diet for young rainbow trout
fry, the lowest dose used, resulted in a significant increase in final weight, final length, weight gain,
daily growth rate, feed efficiency rate, protein efficiency ratio, fat efficiency ratio, and energy efficiency
ratio compared to the control treatment. The condition factor (obesity coefficient) in the treatment
containing 200 mg of probiotic showed a significant decrease compared to other experimental treatments
and the control group. No significant difference was observed between the other treatments and the
control group. Also, as the amount of probiotic in the diet increased, no significant differences were
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observed between the experimental treatments and the control treatment in specific growth rate, feed
conversion ratio, retained protein, retained fat, and retained energy. Improved growth performance at
low inclusion levels may be due to increased nutrient efficiency from the fermentative effect of the
bacterial enzymes used. Using probiotics at appropriate concentrations improves growth parameters,
and increasing the concentration does not necessarily increase growth; it may also reduce it. Several
studies have investigated the effect of probiotics in the diets of various aquatic species. Researchers
have proven that the secretion of various enzymes, including protease and lipase, from probiotics in the
digestive tract of farmed aquatic animals may improve the digestibility of dietary nutrients, especially
difficult-to-digest compounds, and ultimately increases the digestibility of protein and fat compounds
of the food eaten in the intestine of the aquatic animal, and as a result, these compounds are well
absorbed in the aquatic intestine and their percentage in the carcass increases, and protein, fat, and
energy indices in farmed fish are improved Overall, the results of this study indicated that the use of
probiotic Behsil has different effects on growth performance and feeding efficiency and can improve
some of the protein and body fat evaluation indices of juvenile trout.
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