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Introduction: In this regard, the purpose of this research was to study the combined effects
of autolyzed baker's yeast (Saccharomyces cerevisiae) and edible mushroom powder
(Agaricus bispirus) on growth parameters, digestive enzymes activity and intestinal
histology of rainbow trout fingerlings (Oncorhynchus mykiss).

Materials & methods: This research was conducted in one of the Urmia Rainbow Trout
Breeding Farms (Golden Pond Fish Breeding). This research was evaluated in the form of 4
experimental treatments each with 4 replicates. Rainbow trout with an average weight of 15
+ 2 g were fed with experimental diets including: control group (treatment 1), autolyzed
yeast at the rate of 2% of the diet (treatment 2), edible mushroom powder at the rate of 1%
diet (Treatment 3) and 2% autolyzed yeast combination together with 1% edible mushroom
powder (Treatment 4) for 10 weeks. At the end of the rearing period, growth indices,
nutritional efficiency, digestive enzyme activity (protease, amylase and lipase) and
intestinal morphology indices (villi length, muscle layer thickness and number of goblet
cells) were measured and evaluated.

Results: The results showed that the addition of 2% autolyzed yeast and 1% edible
mushroom powder could not make a significant difference in the indicators of final weight,
weight obtained, food conversion ratio, activity of digestive enzymes protease, amylase,
intestinal lipase and villi length indicators as well as the thickness of the muscle layer and
the number of goblet cells in the small intestine of fish compared to the control group
(P>0.05). Also, the results showed that the simultaneous adding of 2% autolyzed yeast and
1% edible mushroom powder in the diet of rainbow trout could significantly enhanced
growth indicators, nutritional efficiency, digestive enzymes activity and intestinal
morphology indicators in comparison with other experimental groups (P<0.05).
Conclusion: According to the results of this research, adding of 2% autolyzed yeast
(Saccharomyces cerevisiae) along with 1% edible mushroom powder (Agaricus bispirus) as
a prebiotic is recommended to improve growth indicators, digestive tract function and
feeding efficiency.
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Figure 1: Preparation of culture ponds (Golden Pond Fish Farm)
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Table 1: Approximate analysis of commercial food used

Compositions Percentage
Crude protein 43
Crude fat 15
Ash 13
Fiber 3.7
Phosphorus 0.85
Moisture 10
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Figure 3: A: Tissue processing device (steps of washing, dehydration

and clarification of tissues) B: Microtome device (Leitz, 1512) for
preparing tissue slides
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Table 2: Comparison of average growth indices and feeding efficiency of fish in different experimental groups
Treatment 1

Factors/Treatments (control) Treatment 2 Treatment 3 Treatment 4
Initial weight (grams) 1596 £2.15 15.92+2.21 16.11 £1.82 15.88 £1.78
Final weight (grams) 92.93+3.15¢ 90.25+1.72°¢ 100.12.08° 1209 +5.252
Fish length (cm) 2052+1.25°¢ 20.27+0.10° 21.05+0.05° 22.64+1312
Weight gain (grams) 76.97 +3.15¢ 7429+1.72°¢ 84.20+2.09° 104.9+5252
Specific growth rate (% per day) 234+041° 231+0.03° 2.44+0.02° 2.70+0.052
Feed conversion ratio 1.19£0.022 123+0.012 1.13+£0.02° 0.97+0.02°¢
Fatness ratio 1.07 +0.01 1.07 +£0.02 1.07 +£0.01 1.04 + 0.06
Liver index (%) 1.34+0.05 ¢ 1.30+0.02°¢ 144 £0.03° 1.65+0.072
Feed efficiency (%) 83.5+1.85°¢ 81.1+0.78°¢ 87.9+1.53" 98.7+2.772
Protein efficiency ratio 1.94+0.04 © 1.89+0.01 © 2.04+0.04° 2.19+0.06°
Survival (%) 100 100 100 100

*Different letters in each row indicate a significant difference between the means of the data (P < 0.05).

*Data are expressed as (standard deviation + mean).

*Treatment 1 (control), Treatment 2 (diet containing 2% autolyzed yeast), Treatment 3 (diet containing 1% button mushroom powder) and Treatment 4
(diet containing 2% autolyzed yeast + 1% button mushroom powder).
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Digestive enzymes Treatment 1

.\ Treatment 2 Treatment 3 Treatment 4

Umg/protein (control)
Alkaline protease 6.67+0.16 > 6.32+£0.39 ¢ 6.92+0.16 ° 7.51+0.33 2
Lipase 2.8620.11 2.5040.10 © 2.90+0.16 2 3.10£0.18 2
a-amylase 29.9040.55 ° 29.13+0.83 ° 31.33£1.79° 38.9344.24 2

* Different letters in each row indicate a significant difference between the mean data (P<0.05).

* Data are expressed as (mean + SD).

* Treatment 1 (control), Treatment 2 (diet containing 2% autolyzed yeast), Treatment 3 (diet containing 1% button mushroom powder) and Treatment 4 (diet
containing 2% autolyzed yeast + 1% button mushroom powder).
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Table 4: Results of intestinal morphometric indices of fish fed different experimental diets

Treatment 1

Factors/Treatments Treatment 2 Treatment 3 Treatment 4
(control)
Villi length (um) 329.8+8.45° 346.2+11.4 % 334.745.12° 371.1£7.63 2
Mucosa thickness (um) 86.29+10.2 94.43+5.57 88.92+7.38 95.6149.46
Number of goblet cells (mm?2) 1234110 13247 12946 ° 14645 2

* Different letters in each row indicate a significant difference between the mean data (P<0.05).

* Data are expressed as (mean + SD).

* Treatment 1 (control), Treatment 2 (diet containing 2% autolyzed yeast), Treatment 3 (diet containing 1% button mushroom powder) and
Treatment 4 (diet containing 2% autolyzed yeast + 1% button mushroom powder).
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Figure 4: Histological cross-section of the intestine of fish fed experimental diets
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