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Abstract 
The trial was carried out for 35 weeks at the trout farm ICAS Gilau,  Cluj County. Three groups were implied: a 
Control group and two experimental groups (Bio-Mos 0.2 % and SelPlex 0.03 %) each consisting of 250 brook trout 
juveniles. The experimental groups   received 0.2 % Bio-Mos and 0.03% SelPlex. At the end fish reached an average 
weight of 238.55 g/specimen for experimental group 1 and 212.2 g/specimen for the second experimental group 
comparatively to the Control group (204.65 g/specimen). The analysis of indices regarding the quantification of the 
health status, survival and losses, shows the benefical biological effects of the additives that had been incorporated in 
the basal diet of brook trout. The improvement of gluthation-peroxidase blood level in group 3 (5.63 UGPx/mlPCV)  
comparative with that  registered at the Control group (4.34  UGPx/mlPCV) is another  evidence of the biological 
benefical effects of Selenium. Also there have been a  significant improvement of selenium content of brook trout 
meat, with 287.15 % higher than the Control group (238.99 µg/kg comparative with 61.73 µg/kg)  as a response to 
brook trout diet supplementation with organic selenium.  The addition of Bio-Mos and SelPlex in brook trout 
feed did not have a major impact on the chemical composition of brook trout meat, the differences 
recorded being insignificant. 

Keywords: Bio-Mos, bioproductive indices, brook trout, meat quality, SelPlex. 
 
 
 
1. Introduction 
 
The researches made regarding the use of 
prebiotics and organic minerals in aquatic 
organism nutrition reported that both prebiotics 
and organic minerals have a positive impact on 
the growth indices and health status of the 
species that have been studied. The  trials  
conducted by Staykov [1], Hanley [2], Bogut [3], 
Brian Peterson [4], Terova Gentiana [5], 
Dimitroglou A. [6,7] 2007 and others on rainbow 
trout, common carp, wells catfish, channel 
catfish, European sea bass showed the positive 
effects of Bio-Mos on the productive and health 
status of fish.. 
Similar results have been reported by the trials 
made on different fish species regarding the use 
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of organic selenium in fish nutrition. The addition 
of SelPlex showed to be beneficial, leading 
especially to the improvement of survival percent 
and to a higher body weight gain.  
The aim of this study was to follow the effects of  
Bio-Mos and SelPlex on the bioproductive indices 
of brook trout juveniles as well as their influence on 
the hematological indices (hemogramme, 
leucogramme, glutathione-peroxidase) and 
chemical composition of meat. 
 
2.  Materials and methods 
 
The trial was carried for 35 weeks at the trout farm 
ICAS Gilau, situated in Cluj County. Three groups 
were implied: a Control group and two 
experimental groups (Bio-Mos 0.2 % and SelPlex 
0.03 %) each of them consisting of 250 brook trout 
juveniles. The fish were raised in the same rearing 
conditions (the same water quality, rearing density, 
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feeding hours, food quantity). The experimental 
groups received 0.2 % Bio-Mos (an yeast 
Saccharomices cerevisiae extract, bacteriostatic 
and stimulator of immunity) and 0.03% SelPlex 
(component of the glutathione peroxidase, an 
enzyme that detoxifies the lipid peroxides and 
protects the cell membranes).  At the begginig of 
this experiment the brook trout juveniles had an 
average body weight of 20 g/fish and 12 cm in 
lenght. At the end of the experimental period, 
fish reached an average weight of 238.55 
g/specimen and a  survival rate of 82.8% for Bio-
Mos groups 212.2 g/specimen and a survival rate 
of 94.4% for SelPlex group comparatively to the 
Control group where an average weight of 
204.65 g/specimen and a survival rate of 77.28% 
had been registered. 
The characteristics of water  have been 
monitored on a daily basis during the entire 
period with a pH tester (model HI 8424, range -
2.00 – 16.00 upH, accuracy ±0.01pH, Hanna 
Instruments) and a portable oxymeter  (model HI 
9146-04 range 0.00-45.00 mgO2/l). The fodder 
used was granulated fodder (Skretting, 41 % CP) 
with the addition of 0.2 % Bio-Mos for the first 
experimental batch  and 0.03% SelPlex for the 
second experimental batch. The haemogrames 
were made at 7 fish/group, blood sampling being 
performed immediately after brook trouts were 

captured. Blood samples were collected  from the 
caudal vein using 2 ml  desposable plastic syringe. 
The blood samples were placed into vacutaineers 
tubes with EDTA and Li-Heparine (to determine 
the glutathion-peroxidase concentration) . The 
haematological investigations, based on known 
methods, Ognean [8], included: haemotocrit, 
haemoglobin, the total count of erythrocytes, among 
the blood morphological exam on MGG blood 
smears. Glutathion-peroxidase concentration had 
been  determined with Screen master Touch 
spectrometre through kinetic method in UV domain 
at 340 nanometres lambda wavelenght using GPx 
reactive from Randox Laboratories UK. The 
chemical composition of meat, based on known 
methods, Sara A. [9] followed CP content, 
Humidity, Fat and Dry Matter content. The 
Selenium content of brook trout meat was 
determined through atomic absorbtion 
spectrophotometry (SAA-HVG) with the Shimadzu 
AAS-6300 spectrophotometer. The experimental 
data had been analyzed with Graph Pad Instat 3 
Demo version. 
 
3. Results and discussion 
 
The evolution of brook trout average body weight is 
listed in figure no. 1: 
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Figure 1. The evolution of brook trout average body weight throughout the experimental period  
 

Analyzing the evolution of the body weight of 
trout it can be seen that the experimental group 1 
(Bio-Mos 0.2%) riched an average body weight 

of 238.55 g/specimen versus 204.65 g/specimen, 
the average body weight of the Control group. The 
body weight of the Bio-Mos treated group increased 
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by 16.56 % towards the Control group,  result  
similar with the one reported by Staykov [1] in 
rainbow trout. The other experimental group 
(SelPlex) also registered  values higher than the 
Control group regarding the final average body 

weight (212.2 g/specimen vs 204.65 g/specimen in 
Control group).  
The effects of Bio-Mos 0.2% and SelPlex 0.03% 
added in brook trout feed on the growth indeces are 
listed  in table 1: 

 
Table 1. The brook trout growth indeces values at the end of the trial 

Issue U.M. Control 1 E (Bio-Mos 0,2%) 2 E (SelPlex 0,03%) 

Specific growth Rate 
g 184.45 218.35 192 

% 100 118.37 104.09 

Growth Rate 
g/day 0.73 0.87 0.76 

% 100 119.17 104.01 
Feed Conversion Rate kg fodder: kg meat 1.57:1 1.48:1 1.59:1 

 
The Specific growth rate (final body weight – 
initial body weight) of the experimental group 1 
(Bio-Mos 0.2%) increased with 18.37% 
comparative with the Control group (218.35 g vs 
184.45 g), the Specific growth rate of the 
experimental group 2E (SelPlex 0.03%) also 
increased by 4.09% comparative with the 
Control group (192 g vs 184.45 g).  

Regarding the Feed conversion rate, the highest 
value was recorded at the experimental group 2E 
(SelPlex 0.03%) 1.59:1 and the lowest was recorded 
at the Bio-Mos treated group, 1.48:1.   
The biometrical indices values recorded at the end 
of the trial are listed in table 2: 

 
Table 2. The biometrical indices values recorded at the end of the trial 

Group 
n=60 

Issue Body lenght (cm) Head lenght (cm) 
H (maximum body 

height) (cm) 

C 

 25.09±0.2 4.08±0.14 6.10±0.10 

Min 23 3.80 5 

Max 27 4.30 6.70 

1E  
(Bio-Mos 0,2%) 

 

 25.89±1.3 4.16±0.23 6.44±0.07 

Min 23 4 5.50 

Max 28 4.40 7 

2E  
(SelPlex 0,03%) 

 25.10±0.3 4.10±0.13 6.09±0.07 

Min 23 3.90 5.40 

Max 27 4.30 6.60 

 
Based on these biometrical indices there have
been calculated the body indices of brook trout 
(quality, carnozity and thickness indices) wich 
are listed in the table below: 

 
Table 3. The body indices of brook trout 

Body indices Formula Control 1E (Bio-Mos 0.2%) 2E (SelPlex 0.03%) 
IC L/P 1.77 1.70 1.70 
Ic Lc*100/L 16.26 16.06 16.33 
Ig G*100/L 9.20 10.50 9.28 

IC = quality index 
Ic = carnozity index 
Ig = tickness index. 

 
 

 
The values obtained regarding those indices do not 
differ significantly. In the table below is listed the 
proportion of the different body parts of brook 
trout. 
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Table 4. The proportion of the different body parts of brook trout 

Group 
Body weight Head Fins Guts Bones 

g % g % g % g % g % 

Control 204 100 
31.1

4 
15.40 2.44 1.20 17.78 8.72 13.91 6.82 

1E  
(Bio-Mos 0.2%) 

238 100 
36.1

7 
15.20 2.76 1.16 20.80 8.74 16.27 6.84 

2E  
(SelPlex 0.03%) 

212 100 
32.4

7 
15.32 2.52 1.19 18.50 8.73 14.45 6.82 

 
Based on this values there have been calculated 
the slaughter yield of fish: C = 67.86 %, group 
1E = 68.06 % and group 2E = 67.94 %.  The 
addition of Bio-Mos and SelPlex in brook trout 

feed led to a slightly improvement of the slaughter 
yield of fish. The survival percent and the losses 
recorded during the trial are listed in 

table 5: 
 

Table 5. The survival percent and the losses recorded during the trial 
Issue Control 1 E (Bio-Mos 0.2%) 2 E (Sel-Plex 0.03%) 

Nr.of specimens at the begginig of trial 250 250 250 

Nr.of specimens at the end of trial 193 207 236 

Survival  (%) 77.2 82.8 94.4 

Losses (%) 22.8 17.2 5.6 

 
The Control group had a survival percent of 77.2 
% meanwhile the experimental groups had a 
higher survival percent (82.8 % for the 
experimental group 1 and 94.4 % for the second 
experimental group). It can be seen that the 
second experimental group (SelPlex 0.03%) had 
the highest survival percent, with 17.2 % higher 
than the Control group. Those survival 

percentages can be explained with the help of the 
hematological indices values which show the lack 
of neutrophiliy among with the priming of the 
normal level of lymphocytes (79 – 92 %) and of 
pshisiological values of all the haemograme 
parameters. Hematological indices values are  

 listed in the table 6: 
Table 6. The brook trout  haematological indices values at the end of the trial 

Issue Control group 
Group 1E 
(Bio-Mos) 

Group 2E 
(SelPlex) 

Neutrophils (%) 28.60±8.15 5.94±1.68 3.60±0.67 
Eozinophils (%) 0.50±0.22 0.20±0.15 0 
Bazophils (%) 0.60±040 0.20±0.20 0.20±0.20 
Lymphocytes (%) 53±12.07 82±2.09 90.6±1.36 
Monocytes (%) 12±1.54 11.40±1.74 6.80±0.80 
Hematocrit (%) 40.80±1.77 39.60±3.02 41.60±2.42 
Hemoglobin (g/dl) 7.30±0.45 7.08±0.90 6.12±0.30 
Erythrocytes (x 103) 2.12±0.06 2.04±0.07 2.07±0.07 

 
The lack of neutrophiliy among with the priming 
of the normal level of lymphocytes (79 – 92 %) 
and of pshisiological values of all the 
haemograme parameters, in corelation with the 
abatement of losses, shows  the benefical 

biological effects of the additives that had been 
incorporated in the basal diet of brook trout. Those 
values are similar with the ones reported by other 
researchers, Svobodova Z. [10], Modrá H. [11].  

In the table 7 there are listed the values obtained 
regarding the blood level of glutathion- peroxidase
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Table 7. Gluthation-peroxidase values  
 GPx (UGPx/ml PCV) 
 

Control group 
Group 2E 

(SelPlex 0,03%) 
sample 1 2.16 6.04 
sample 2 5.50 5.40 
sample 3 4.66 5.17 
sample 4 4.48 5.04 
sample 5 4.94 6.54 

 4.34±0.57 5.63±0.28 
 
The high blood levels of gluthation-peroxidase 

recorded at fish fed with SelPlex 0.03 % (5.63  ± 
0.28),  comparative with those registered at the 
Control group (4.34  ± 0.57 ), is an extra 
evidence of the biological beneficial effects of 
Selenium in fish.  

In the table below there are the values 
obtained regarding the chemical composition of 
brook trout meat (n=15) (Dry matter, Humidity, 
Crude protein and Fat). 

 
Table 8. Chemical composition of brook trout meat 

Issue 
Group 

C 1E 2E 
D.M. 

% 
24.74±0.40 26.05±0.44 25.76±0.55

Humidity 
% 

75.25±0.40 73.94±0.44 74.22±0.56

CP  
% 

17.59±0.33 18.04±0.37 18.09±0.40

Fat  
% 

6.30±0.36 6.80±0.15 6.40±0.47 

 
From the data presented in the table above it can 
be seen that the addition of Bio-Mos and SelPlex 
in brook trout feed did not have a major impact 
on the chemical composition of brook trout meat, 
the differences recorded being insignificant. The 
values obtained are similar with the ones given 
in the literature, Bud I. [12],  Stephen J. [13].  
From the data presented in the table below it can 
be seen a very significant improvement of 
selenium content of brook trout meat, with 
287.15 % higher than the Control group (238.99 
µg/kg comparative with 61.73 µg/kg) as a 
response to brook trout diet supplimentation with 
organic selenium in form of SelPlex.  
 
 
 

 

Table 9. Brook trout meat Selenium content 
 Se (µg/kg) 
 

Control group 
Group 2E 
(SelPlex 
0.03%) 

sample 1 67.16 238.18 
sample 2 51.92 213.45 
sample 3 60.99 258.46 
sample 4 65.72 232.22 
sample 5 62.90 252.68 

61.73±2.67 238.99±7.95 
 
This high content of meat in selenium can be the 
first step regarding the making of a functional food, 
selenium enriched trout 
 
4. Conclusions 
 
• Through the use of Bio-Mos 0.2 % and SelPlex 
0.03 % in brook trout feed had been showed their 
biostimulating effects exprimated through the 
improvement of brook trout main production and 
health indices.  
• Superior biostimulating effects had been 
generated by the addition of Bio-Mos 0.2 % who 
led to the improvement of the average body weight 
with 11.49 % and the SR with 14.66 % higher than 
the Control group 
• The addition of organic Se in form of SelPlex 0.03 
% in group 2E feed, led to the improvement of GPx 
plasmatic level (5,63 Ugpx/ml PCV) and to the 
improvement of the survival percentage with 17.6 
% higher comparative with the Control group.  
▪ The analysis of hematological quantification 
indices of the health status confirmed the 
stimulating effects on the cellular defensive 
mechanisms of those additives, expresed 
haematologicaly through the annealing of 
leucogramme and biological through the abatement 
of losses recorded. 
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