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Abstract

This study aimed to evaluate the effects of three commercial probiotics (Bio-Aqua®, Bio-Aqua Pond®, and
Multi Behsil 100) on the growth, nutrition, and biochemical parameters of common carp fingerlings. For this
purpose, 210 common carp fingerlings (with a mean weight: of 9.6£0.02 g and mean length: of 12.9+0.32 cm)
were randomly divided into seven treatments Control: basic diet without probiotics, treatment 1: 0.2 g of Bio-
Agqua®, treatment 2: 0.1 g of Bio-Aqua®, treatment 3: 0.002 g/L of Bio-Aqua pond® dissolved in tank water,
treatment 4: 0.001 g/L Bio-Aqua pond® dissolved in tank water, treatment 5: 0.2 g of Multi Behsil 100, and
treatment 6: 0.1 g of probiotic Multi Behsil 100) in triplicates, and ten fish in each replicate. The commercial
probiotics were added to the commercial diet, and the fish was fed based on body weight percentage for 60 days.
Based on the results, the use of probiotics Bio-Aqua® and MultiBehsil 100, caused positive effects on the growth
and nutrition parameters of common carp. Although the use of 0.1 g of Bio-Aqua® per kilogram of the diet of
common carp led to an improvement in growth, increasing the amount of this probiotic at the level of 0.2 g/kg
led to negative effects on growth performance. The use of Multibehsil 100, caused positive effects on common
carp. Thus, the best effect on growth performance and body composition was seen in the diet containing
MultiBehsil 100 (0.1 and 0.2 g/kg of basic diet). Therefore, these results showed that using MultiBehsil 100 and
Bio-Aqua® has favorable effects on common carp.

Keywords: Food supplement, Cyprinid, Gastrointestinal system.

1. INTRODUCTION

The conditions of industrial aquatic production (fish and shrimp) such as high density, production and feeding
stresses, water pollution, management challenges, and epidemics of infectious diseases weaken the immune
system and disturb the microbial balance of the digestive system and it is resulted in the growth and production
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of harmful microorganisms and production of toxins and harmful metabolites. Changes in the water of culture
ponds and the increase of metabolites such as nitrates and organic substances can also hurt the above conditions.
As a result of such changes, there is a decrease in yield and an increase in losses in aquaculture farms. Probiotics
are supplements without any side effects to prevent such problems (Ghashghaei and Layegh, 2004). This study
aims to study the effects of 3 commercial probiotics at different levels on the growth, nutrition, and biochemical
indices of common carp fingerlings.

2. MATERIALS AND METHODS

For this purpose, 210 common carp fingerlings (with a mean weight: of 9.6+0.02 g and mean length: of 12.9+0.32
cm) were randomly divided into seven treatments including control: basic diet without probiotics, treatment 1:
0.2 g of Bio-Aqua®, treatment 2: 0.1 g of Bio-Aqua®, treatment 3: 0.002 g/L of Bio-Aqua pond® dissolved in
tank water, treatment 4: 0.001 g/L Bio-Aqua pond ® dissolved in tank water, treatment 5: 0.2 g of Multi Behsil
100, and treatment 6: 0.1 g of probiotic Multi Behsil 100) in triplicates, and ten fish in each replicate. The
commercial probiotics were added to the commercial diet, and the fish was fed based on body weight percentage
for 60 days. The water's physical and chemical parameters, including temperature and dissolved oxygen, were
measured by a digital oxygen meter (WTW, Oxi 3210, Germany) and the pH value by a digital model (WTW
WinLab pH meter, Germany) regularly. and checked and recorded daily. During the experimental period, the
mean water temperature was 26.39+0.68 °C, the mean pH was 7.14+0.21 and the mean dissolved oxygen,
7.78+0.53 mg/liter was recorded. At the end of the experiment, the performance of experimental diets on fish
growth, nutrition, and body biochemical indexes were calculated using standard methods (Gibson and
Roberfroid, 1995).

3. RESULTS

Based on the results, the use of probiotics Bio-Aqua® and MultiBehsil 100, caused positive effects on the growth
and nutrition parameters of common carp. Although the use of 0.1 g of Bio-Aqua® per kilogram of the diet of
common carp led to an improvement in growth, increasing the amount of this probiotic at the level of 0.2 g/kg
led to negative effects on growth performance. The use of Multibehsil 100, caused positive effects on common
carp.

4. CONCLUSION

Nowadays, it is important to use food supplements including probiotics to improve growth performance, the
immune system, and fish resistance against stressful conditions. Several studies have shown that the use of
probiotics in the diet of aquatic animals can lead to improved growth and feeding performance. Merrifield et al.
(2010) proposed that the use of probiotics in the diet of salmon can lead to the balance of intestinal microbial
flora, reducing the food conversion factor and improving the level of immunity and survival. Studies by
Mohammadi Arani et al. (2021) on Zebrafish (Danio rerio), Valipour et al. (2018) on whitefish, Standen et al.
(2015) on Nile tilapia, Monroy et al. (2012) on angelfish (Pterophyllum scalare), Avella et al. (2010) on
clownfish, Aubin et al. (2005) on rainbow trout, confirmed that the use of Pediococcus acidilactici probiotic can
lead to improvement of growth and feeding performance of fish. Therefore, it can be stated that one of the results
of using probiotics is better absorption of food (Dimitroglou et al., 2011; Maradonna et al., 2013). Based on the
results of this study, the best effect on growth performance and body composition was seen in the diet containing
MultiBehsil 100 (0.1 and 0.2 g/kg of basic diet). Therefore, these results showed that using MultiBehsil 100 and
Bio-Aqua® has favorable effects on common carp.
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Viscero-Somatic Index (VSI) = Visceral Weight (gr)/Final body wight (gr)x100 A(Y) dal,
Lipid Efficiency Ratio (LER) = Weight gain (gr)/Lipid consumed (gr) A(A) abayl,
Condition Fcator (CF) = Final body Weight (gr)x100/Fish length (cm)® A4) abal,
Survival Rate = Final fish rate/Initial Fish ratex100 (Ve abl,
Total food intake (TFI)=Total food consumed (gr)/fish numbers (1Y) abal,
b )bl s gime @MS] sals 09,8 O Jgio zls oluly =Y
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Table 1. Changes in growth and nutritional indices of common carp fingerlings (Cyprinnus carpio) fed with

different levels of commercial probiotics Bio-Aqua®, Bio-Aqua pond® and Multi Behsil 100

Growth Experimental treatments
Parameters Control T1 T2 T3 T4 T5 T6

Initial Length (cm) 9.6+0.10 9.6+0.10 9.5+0.06 9.5+0.13 9.5+0.04 9.7+0.10 9.7£0.03
Final Length (cm) 12.6+0.262 13.1+0.01% 12.9+0.09% 12.7+0.18% 12.8+0.18% 13.3+0.35% 13.4+0.23°
Initial Weight (g) 17.5+0.18 17.8+0.26 17.4+0.19 17.3+0.19 17.8+0.07 17.9+0.09 17.610.21
Final Weight (g) 32.2+1.86° 35.1+0.16% 35.5+0.75% 33.2+0.91% 35/0+0.77%  38.4+4.23%  38.9+1.20°
Weight gain (%) 136.4+3.142 155.4+9.76"  163.3+1.70°  151.1+1.50 1459+6.27% 172.4+1.40° 171.9+7.04°

DGR (g) 0.2+0.01 0.3+0.01 0.3+0.01 0.2+0.03 0.2+0.02 0.3+0.04 0.3£0.01
Weight gain (g) 53.9+2.762 93.946.35P 89.6+2.11P 85.4+6.64° 85.4+6.64° 94.6+1.44P 96.2+3.53"
SGR (%/day) 0.3+0.01° 0.5+0.01° 0.5+0.06" 0.4+0.04° 0.4+0.0.2° 0.5+0.02° 0.5+0.02°
FCR 1.9+0.76° 1.8+0.10° 1.9+0.10° 1.740.09% 1.9+0.12° 1.5+0.372 1.7+0.06%

CF 1.5+0.01 1.6£0.05 1.5+0.02 1.5+£0.01 1.6+£0.01 1.6£0.02 1.6+£0.04

VSI 6.4+0.402 7.4%0.15% 7.5+0.112 7.0+0.34% 6.9+0.35% 7.4+0.51% 8.5+0.45P

HSI 1.3+0.152 1.5+0.05% 2.2+0.17° 1.4+0.232 1.8+0.16% 1.740.30% 2.240.25b
TFI 938.3+35.86°  807.0+1.152 807.6+£1.332 807.6+0.882 903.0+1.52  802.3+1.85%  801.3+1.332

PER 0.3+0.03 0.3+0.06 0.3+0.05 0.3+0.02 0.3+0.01 0.4+0.02 0.3+0.05

LER 0.6+0.122 0.7+0.132 0.6+0.14% 0.8+0.06% 0.8+0.07% 1.0+0.09° 0.9+0.05%®

* Different letters in each row indicate a significant difference between the experimental groups (Mean  S.E) (p<0.05).

Experimental groups included: Control: Commercial food; T1: Commercial food+ Bio-Aqua@ (0.2 g); T2: Commercial food+ Bio-
Aqua@ (0.1 g); T3: Commercial food+ Bio-Aqua pond @ (0.002 g/l); T4: Commercial food+ Bio-Aqua pond @ (0.001 g/l); T5:
Commercial food+ Multibehsil 100 (0.2 g); T6: Commercial food+ Multibehsil 100 (0.1 g)
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Table 2. Analysis of biochemical body composition common carp fingerlings (Cyprinnus carpio) fed with
different levels of commercial probiotics Bio-Aqua®, Bio-Aqua pond® and Multi Behsil 100

Experimental treatments

Biochemical
Parameters o qtrol T1 T2 T3 T4 TS5 T6
Protein (%)  9.6¢0.10  9.6+0.10  9.5$0.06 95013  95:0.04  9.7#0.10  9.7+0.03
Ash (%) 1262026 13.1:0.01 129+0.09 12.7+0.18  12.8:0.18 13.330.35  13.4:0.23
Lipid (%)  535+1.70 525:2.16® 51.840.50 52.240.95% 534045 52.9+127° 54.7+167°
Moisture (%) 74.0£0.9° 74.5+0.86® 73.9+058% 74.2+¢145% 745:093% 738+0.31% 75.9+0.77"

* Different letters in each row indicate a significant difference between the experimental groups (Mean + S.E) (p<0.05).

Experimental groups included: Control: Commercial food; T1: Commercial food+ Bio-Aqua@ (0.2 g); T2: Commercial food+ Bio-
Agqua@ (0.1 g); T3: Commercial food+ Bio-Aqua pond @ (0.002 g/l); T4: Commercial food+ Bio-Aqua pond @ (0.001 g/l); T5:
Commercial food+ Multibehsil 100 (0.2 g); T6: Commercial food+ Multibehsil 100 (0.1 g
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