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ABSTRACT 

 This study aimed to evaluate of the effect of dried yeast (DY) and 
Gromone, (GR, YGF-251) on growth performance of Oreochromis niloticus 
fingerlings with an average initial weight of 20 g. At the beginning of the experiment, 
330 fingerlings were divided into five groups, and fed different levels of Gronome, 
30 fingerlings per group, 10 in each of three replicates, at levels of 0.1, 0.2, 0.3, 0.4 
and 0.5 g /kg diet, respectively. Other five groups were fed dry yeast at levels of 5, 10, 
15, 20 and 25 g/kg diet, respectively. The control group was fed unsupplemented diet. 
Results show that GR and DY supplementation increased (P<0.05) final body weight, 
total weight gain, average daily gain and specific growth rate of fish as compared to 
the control group, being the highest values were for GR5 (38.38 g, 18.48 g, 0.44 g 
and 1.57). All GR groups increased (P<0.05) feed intake as compared to DY groups 
and the control group, being the highest in GR2 (35.38 g) versus (24.19 g) in the 
control group. Fish in GR5 showed the best (P<0.05) feed conversion rate and 
survival ratio (1.9 and 100%) compared to the control (2.95 and 90%). Carcass of 
fish in GR5 showed the best (P<0.05) chemical composition in term of decreasing the 
contents of moisture (74.81%) and ash (7.7%) and increasing the contents of CP 
(50.2%) and EE (30%) as compared to the control group, with the values of 77.3, 9.2, 
49.3 and 21.9%, respectively. However, gross energy content increased (P<0.05) 
from 484.8 Kcal/100 gm in the control to 568.5 Kcal/100 gm in GR5. In blood serum 
of fish, concentration of urea increased (P<0.05) only in all GR groups compared 
with the control group, being the highest in GR4 and GR5 (25.0 mg/dl in each). 
While, concentration of creatinine increased (P<0.05) only in all DY groups, with the 
highest values were obtained in DY5 (56.0 mg/dl). Activity of asprtate amino 
transaminase (AST) increased (P < 0.05) in all high levels of GR and DY with the 
highest values were obtained in GR4 and DY5 (117 and 115 IU/dl). Activity of 
alanine amino transaminase (ALT) increased (P < 0.05) in all DY groups and high 
levels from GR with the highest values were in DY4 and DY5 (26.0 IU/dl in each). 
Keywords: (Oreochromis niloticus, dried yeast, gromone, growth performance, 

blood, water analysis). 
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INTRODUCTION  

In Egypt, Oreochromis 

niloticus species have become very 

important and are cultured in fish 

farms throughout the country. Their 

economic importance is constantly 

increasing due to fast their growth and 

different feeding habits (Dadzie, 1982). 

Feed additives including dried yeast 

and medicinal plants were used to 

maximize utilization of ration 

ingredients by fish. Antibiotic had 

some seriously adverse effect on fish 

and consumers (Wary and Davis, 

2000) so interest of nutritionist were 

directed to use probiotics and 

medicinal plants as feed additives to 

improve feed utilization.  

Using natural food additives to 

substitute antibiotic became essential 

request (Kumar et al., 2003).  

Therefore, the present study 

was carried out to evaluate natural 

herbal product Gromone and dried 

yeast as additives in the diets of 

Oreochromis niloticus fingerlings. 

 

MATERIALS AND METHODS 

The present study was carried 

out at Aquaculture Unit Laboratory, 

Sakha, Central Laboratory of 

Aquaculture Research, Abassa, during 

the period from August to September 

2007. 

Fish management 

 At the beginning of the 

experiment, total of 330 O. niloticus 

fingerlings with an average weight of 

20 g were divided into five groups, 

which were fed different levels of 

Gronome (GR1, GR2, GR3, GR4 and 

GR5, 30 fingerlings in each group, 10 

in three replicates), at levels of 0.1, 0.2, 

0.3, 0.4 and 0.5 g /kg diet, respectively. 

Other five groups were fed dry yeast 

(DY1, DY2, DY3, DY4 and DY5, 30 

fingerlings in each group, 10 in three 

replicates), at levels of 5, 10, 15, 20 

and 25 g/kg diet, respectively. 

In each replicate 10 fingerlings 

were stocked in a glass aquarium (80 x 

32 x 40 cm) containing dechlorinated 

tap water and part of the water in each 

aquarium aerated though electric 
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compressor were partially replaced 

every day to renew the water. Electric 

light was used to adjust the daylight to 

14 hours.  

Feeding system and feed additives 

The experimental fish were fed 

the tested diets twice daily at 9 a.m. 

and 3 p.m., six days a week for an 

experimental feeding period of 42 

days. The daily feeding rate was 3% 

(on DM basis) of live fish body weight 

and the feed amount was adjusted 

every week on the basis of the actual 

average biomass of the fish within each 

replicate. 

A ground basal diet was 

offered to fish in all treatments at the 

same times. Proximate analysis of the 

basal diet fed to the experimental fish 

is presented in Table (1). 

It is growth hormone 

secretagogue of natural herbal extract 

to help release the animal body insulin-

like growth factor-1 (IGF-1) naturally 

through the feed additives 

administration. It promotes physical 

growth of the animal including fishes. 

Table (1): Proximate analysis of the 
experimental basal diet fed to fish 
in all treatments. 

Ingredient % 

Dry matter 93 

Crude protein 25 

Ether extract 17 

Crude fiber 2.8 

Ash 8.9 

NFE* 46.3 

Gross energy** 501.79 

Protein ratio/ Energy *** 45.84 

* NFE = 100 – (CP + EE + CF + 
ash)    

** Gross energy (GE) = (CP x 5.6) 
+ (EE x 9.44) + (CF x 4.1) + 
(NFE x 4.1) Kcal/100g (NRC 
1993). 

*** Protein ratio/Energy: (mg/Kcal). 

Experimental procedures 

Live body weight and feed 

intake of fish were weekly recorded. 

Also, initial and final live body weight 

as well as average total and daily gain, 

specific growth rate, feed conversion 

ratio and protein efficiency ratio were 

calculated. Survival rate was also 

recorded. All previous traits were 

calculated according to the following 

equations: 
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Table (2): Experimental treatment groups with different levels of feed additives fed to 

O. niloticus fish. 

Feed additives Treatment 
Level of supplementation 

/kg basal diet 

Without additive  Control Basal diet  

Dried yeast 

DY1 5 g 

DY2 10 g 

DY3 15 g 

DY4 20 g 

DY5 25 g 

Gromone 

GR1 0.1 g 

GR2 0.2 g 

GR3 0.3 g 

GR4 0.4 g 

GR5 0.5g 

   

Total weight gain (g) = Wt1 – Wt0 

Where:  

Wt1 is the final body weight (g) and 

Wt0 is the initial body weight (g). 

Average daily gain (g) = Wt1 – Wt0 / T 

Where:  

T is the experimental period (day), Wt0 

is the initial body weight (g) and Wt1 is 

the final body weight (g) according to 

Castell and Tiews (1980). 

Specific growth rate (SGR) 

 (%/d) = (Ln Wt1 – Ln Wt0 /T) x 100 

Where:  

Ln is the natural logarithm of final and 

initial weight, respectively, and T is the 

experimental period (day) according to 

Pouomogne and Mbongblang (1993).  

Feed conversion ratio (FCR) 

 = feed intake (g)/weight gain (g) 

(Tacon, 1987) 

Protein efficiency ratio = (TWG 

(g)/TPI (g)). 

Where:  

TWG is total weight gain and TPI is 



GROWTH PROMOTERS IN NILE TILAPIA FEEDS 
 
 

93 
 

total protein intake according to (Davis 

and Morries, 1997) 

Survival rate = (No. of fish at end/ No. 

of fish at start) x 100 

At the end of the experiment, 6 

fish from each treatment, 2 fish from 

each replicate were randomly taken for 

chemical analysis of the whole body.  

The chemical analysis of the 

basal diet and the whole fish body were 

carried out using the methods of 

A.O.A.C. (1990).  

Analytical procedures and blood 

samples 

Blood samples were collected 

at the end of the experiment from 6 

fish of each treatment, two fish from 

each replicate. In blood serum of fish 

activity of liver enzymes, aspartate 

amino transaminase (AST) and alanine 

amino transaminase (ALT) were 

determined using commercial kits 

(Biomerieux) and spectrophotometer 

according to Reitman and Frankel 

(1957). Creatinine and urea were 

determined according to (Henery, 1964 

and Barham, et al. 1972). 

Statistical analysis 

The obtained data were 

analyzed to Snedecor and Cochran 

(1982) using SAS (1996) procedure for 

personal computer, least significant 

difference according to Duncan (1955) 

was used for the comparison among 

the significant group means.  

 

RESULTS AND DISCUSSION 

Growth performance 

Data presented in Table (3) 

show significant (P < 0.05) effects of 

dietary additives on final body weight, 

total weight gain, average daily gain 

and specific growth rate of fish 

different treatment groups. It was 

cleared that GR5 obtained the highest 

final body weight while the highest 

ADG, SGR and total gain were 

obtained with GR5 and GR4 compared 

to other groups and control. Adding 

high level of Dried Yeast (DY5) 

recorded highest growth performance 

values.
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Table (3): Growth performance parameters of O. niloticus fish fed diets with or 

without feed additives. 

Group 
Initial 

weight 

Final  

weight 

Total 

gain 
ADG SGR 

GR. 1 

GR. 2 

GR. 3 

GR. 4 

GR. 5 

20.0 + 0.1 

20.0 + 0.3 

21.0 + 0.0 

20.2 + 0.01 

19.9 +0.00 

34.70 + 0.03c 

35.12 + 0.31c 

37.38 + 0.01b 

37.42 + 0.40b 

38.38 + 0.05a 

14.70 + 0.01c 

15.12 + 0.01bc 

16.38 + 0.05b 

17.22 + 0.01a 

18.48 + 0.07a 

0.35 + 0.005c 

0.36 + 0.000c 

0.39 + 0.011b 

0.41 + 0.130a 

0.44 + 0.070a 

1.31 + 0.040b 

1.34 + 0.050b 

1.37 + 0.003b 

1.47 + 0.110a 

1.57+ 0.700a 

DY 1 

DY 2 

DY 3 

DY 4 

DY 5 

20.0 + 0.03 

20.0 + 0.2 

21.0 + 0.3 

20.9 + 0.1 

21.0 + 0.0 

30.08 + 0.07d 

30.5 + 0.03b 

34.02 + 0.00c 

35.18 + 0.01c 

37.38 + 0.10b 

10.08+0.00 d 

10.50 + 0.03d 

13.02 + 0.01c 

14.28 + 0.01c 

16.38 + 0.05b 

0.24 + 0.05e 

0.25 + 0.03e 

0.31 + 0.11d 

0.34 + 0.03c 

0.39 + 0.03b 

0.97 + 0.07d  

1.05 + 0.01c 

1.15 + 0.05c 

1.24 + 0.01c 

1.37 + 0.00b 

Control 20.3 28.7 + 0.001e 8.20 + 0.20f 0.2 + 0.02 e 0.82 + 0.001 d 

Group with different superscripts within the same column are significantly different 

at P < 0.05.  

ADG = Average Daily Gain,   

SGR = Specific Growth Rate 
Tolan (2006) proved 

increasing total gain of fish by 

increasing level of Dry Yeast (DY) 

from 1 up to 3g/kg diet, which may 

indicated that fish require higher level 

to achieve the highest growth 

performance. The beneficial effects of 

probiotics may be mediated by a direct 

antagonistic effect against specific 

groups of microorganisms, resulting in 

suppression of viable count, 

suppression of bacterial number, an 

alteration of microbial metabolism or 

by stimulation of immunity (Fuller, 

1989 and Sissons, 1989). Also, Diab et 

al. (2006) stated that Dried Yeast 

(Saccharomyces cerevisea) possessed 

high average body weight compared to 

control group. Moreover, Bagni et al. 

(2005) agree with these those in sea 
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bass diet. These results agree with 

results obtained by Kim et al. (2002a), 

who used Gromone at level 0.1, 0.2 

g/kg diet for juvenile olive flounder.

Feed utilization and survival rate 

Results shown in Table (4) 

revealed significant (P < 0.05) effect of 

dietary feed additives on feed intake, 

feed conversion ratio, protein 

efficiency ratio and survival rate of fish 

at different treatment groups. The 

highest total gain was recorded in GR5, 

which was reflected in the best feed 

conversion ratio and protein efficiency 

ratio when compared to the other 

treatment groups and also control 

group. Meanwhile, fish control showed 

the lowest values. 

Values of protein efficiency 

ratio were significantly (P<0.05) 

different, which was higher in all GR 

groups. The results of feed utilization 

agree with Abdelhamid et al. (2000) 

and Magouz et al. (2002). They studied 

the effect of feeding Nile Tilapia 

fingerlings on diets supplemented with 

dried yeast. Concerning the survival 

rate, no mortality cases were recorded 

in GR except GR1 (10%). However, 

survival rate was ranged between (80-

100 %) in the other groups. The similar 

trend was recorded by Tolan (2006) 

and Hanan (2005) where no mortality 

was recorded in Dried Yeast (DY) 

experimental groups. 

Chemical composition and energy 

content 

Data in Table (5) revealed that 

moisture content significantly (P<0.05) 

decreased in fish fed high level of GR 

(GR4 and GR5), while moisture 

content was not affected by low GR 

levels (GR1 and GR2). An opposite 

trend was observed with CP content.  

Which was significantly (P < 0.05) 

increased in all GR and DY groups. 

Generally body composition of fish in 

all groups in within the normal range 

similar to that reported by Abdelhamid 

et al. (2000). However, contents of EE 

significantly (P<0.05) increased in all 

treated groups. Content was 

significantly (P<0.05) decreased in all 

treatment groups, (GR and DY) (Table 

5).
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Table (4): Feed intake and feed utilization of O. niloticus fish fed diets with or 

without feed additives. 

Group FI Total gain FCR PER SR% 

GR. 1 

GR. 2 

GR. 3 

GR. 4 

GR. 5 

34.25 + 0.01a 

35.38 + 0.00a 

34.56 + 0.01a 

34.44 + 0.20a 

35.11 + 0.03a 

14.70 + 0.220b 

15.12 + 0.011b 

16.38 + 0.003a 

17.22 + 0.220a 

18.48 + 0.020a 

2.33 a + 0.05a 

2.34 a + 0.01a 

2.11 a + 0.11a 

2.0 b + 0.01b 

1.9 b + 0.00b 

1.72 + 0.09ab 

1.71 + 0.01ab 

1.98 + 0.10a 

2.00 + 0.09a 

2.1 0 + 0.02a 

90 

100 

100 

100 

100 

DY 1 

DY 2 

DY 3 

DY 4 

DY 5 

24.19 + 0.110c 

25.10 + 0.010c 

30.73 + 0.011b 

31.27 + 0.055b 

31.86 + 0.110b 

10.08 + 0.01c 

10.50 + 0.11c 

13.02 + 0.09b 

14.28 + 0.19b 

16.38 + 0.13a 

2.40 +0.00a 

2.39 +0.03a 

2.36 +0.05a 

2.19 +0.03a 

2.8 + 0.11a 

1.67 +0.00 b 

1.7 + 0.13ab 

1.69 + 0.11b 

1.83 + 0.10a 

2.06 + 0.14a 

90 

100 

80 

100 

100 

Control 24.19 + 0.12c 8.02 + 0.13c 2.95 + 0.10a 1.36 + 0.09b 90 

Group with different superscripts within the same column are significantly different 

at P < 0.05). 

Feed Intake=FI, Feed conversion Ratio= FCR , Protein Efficiency Ratio =PER  

Survival Rate, SR.   
Generally body composition 

of fish in all group[s is within the 

normal range reported by Abdelhamid 

et al. (2000).  

Blood analyses 

The results in Table (6) revealed that 

concentration of urea significantly 

(P<0.05) increased in all GR and DY 

groups compared with control group. 

Concentrations of creatinine were also 

significantly (P<0.05) increased in all 

GR and DY groups, being the highest 

in all DY groups. On the other hand, 

activity of AST was significantly 

(P<0.05) increased in all DY groups, 

and activity of ALT was significantly 

(P < 0.05) increased in all DY groups. 

While those in DY and GR showed 

only highest activity of AST and ALT 

in all DY groups as well as GR4 and 

GR5 groups (Table 6). 
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Table (5): Carcass chemical composition and energy content of O. niloticus fish fed 

diets with or without feed additives. 

Group Moisture 
Chemical composition (%) 

GE 
CP EE Ash 

GR. 1 

GR. 2 

GR. 3 

GR. 4 

GR. 5 

75.1 a + 0.09 

75.0 a + 0.03 

74.2b + 0.03 

74.9 b + 0.04 

74.81 b + 0.04 

48.9 b + 0.1 

48.8 b + 01 

49.2 ab + 0.01 

50.6a + 0.09 

50.2 a + 0.08 

29.9 a + 0.1 

29.8 a + 0.9 

29.7 a + 0.9 

29.8 a+ 0.9 

30.0 a + 0.8 

20.9 a+ 0.05 

20.2 bc + 0.01 

20.9 c + 0.01 

18.1 c + 0.00 

18.7 c + 0.11 

558.05 b 

556.54 b 

557.8 b 

564.4 a 

568.6 a 

DY 1 

DY 2 

DY 3 

DY 4 

DY 5 

77.9 a + 0.09 

78.1 a + 0.9 

78.0 a + 1.3 

77.8 a + 3.1 

78.9 a + 31 

47.9 bc + 0.1 

48.0 b + 0.1 

48.2 b + 0.3 

49.0 a + 0.3 

48.8 b + 0.3 

29.00 b + 0.1 

28.21 b + 0.2 

29.0 b + 0.3 

29.3 b + 0.3 

29.5 b + 0.1 

23.00 a + 0.4 

23.11 b + 0.3 

22.73 b + 0.3 

21.51 b + 0.3 

21.49 b + 0.00 

543.9 c 

536.5 c 

545.6 c 

552.9 b 

535.7 c 

Control 77.3 a + 0.31 49.3 b + 0.3 21.9 c + 0.3 9.2 a + 0.33 484.8 b 

Group with different superscripts within the same column are significantly different 

at P<0.05.  

CP = Crude Protein  

EE =Ether extract. 

Gross energy (GE) contents (Kcal/100 g of Nut.) was calculated according NRC 

(1993) using the factors 5.64, 9.44 and 4.11 (Kcal/g) for protein, lipid and 

carbohydrates, respectively. 

In agreement with the present results 

concerning the changes in ALT activity 

in fish fed DY, Ragheb et al. (2003) 

found that the effect of Lacto-Sacc on 

the concentration of total protein was 

insignificant, while concentration of 

urea in blood plasma of growing calves 

significantly increased in supplemented 

than the control calves. Kim et al. 

(2002b) observed alteration in human 

liver and kidneys functions by 
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administration of YGF251. The 

significant effect of Gormone on 

activity of transaminases in this study 

was mainly associated with its function 

as GH hormones and increasing IGF-1, 

which affect protein synthesis and 

metabolism (Kim et al., 2002a and b). 

Also, it is well known that DY acts as a 

protein supplementation, which may 

affect protein metabolism in animal 

body (Ragheb et al., 2003).     

Table (6): Concentration of urea and creatinine and activity of transminases AST & 

ALT) in blood serum of O. niloticus fish as affected by additives. 
 Blood parameter Enzyme activity  

Urea  

(mg/dL) 

Creatinine 

(mg/dL) 

AST 

 IU/dL 

ALT  

IU/dL 

GR. 1 

GR. 2 

GR. 3 

GR. 4 

GR. 5 

23 b + 1.2 

23 b + 1.2 

22 b + 1.0 

25 a + 1.31 

25 a + 1.4 

0.3 b + 0.1 

0.33 b + 0.11 

0.35 b + 0.11 

0.36 b + 0.09 

0.36 b + 0.09 

113 bc + 1.4 

114 b + 0.4 

114 b + 1.4 

117 a + .31 

115 a + 1.39  

15 c + 2.2 

19 c + 2.3 

20 b + 2.3 

21 ab + 2.3 

21 ab + 1.4 

DY 1 

DY 2 

DY 3 

DY 4 

DY 5 

17 c + 1.4 

18 c + 1.2 

18 c + 0.9 

19 c + 0.9 

20 bc + 0.8 

0.51 a + 1.2 

0.5 a + 1.2 

0.53 a + 1.2 

0.53 a + 1.3 

0.56 a + 1.3 

110 c + 2.1 

110 c + 2.3 

113 bc + 2.3 

114 b + 2.3 

117 a + 2.2 

24 a + 0.9 

24 a + 0.9 

25 a + 0.8 

26 a + 0.2 

26 a + 0.2 

Control 15 + 1.2c 0.31 b + 1.4 109 c + 2.3 20 b + 0.2 

Group with different superscripts within the same column are significantly different 

at P < 0.05. 

ALT = Alanine amino transaminase AST= Aspartate amino transaminase  
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Table (7): Averages and standard errors (X±SE) of water quality measurements 

during the experimental period. 

Group 
O2 

mg/l 

pH 

mg/l 

Ammonia 

mg/l 

Nitrite 

mg/l 

Nitrate 

mg/l 

GR. 1 

GR. 2 

GR. 3 

GR. 4 

GR. 5 

5.2 b + 0.9 

5.41 ab + 0.9 

5.51 ab + 0.91 

5.49 ab + 0.36 

5.49 a + 0.33 

6.3 c + 0.01 

6.4 bc + 0.09 

6.4 bc + 0.09 

7.7 + 0.01 

7.11 a + 0.00 

0.08 + 0.00 

0.07 c + 0.001 

0.07 c + 0.002 

0.09 c + 0.003 

0.1 a + 0.00 

0.01 b + 0.00 

0.09 a + 0.01 

0.4 b + 0.002 

0.00 c + 0.00 

0.01 b + 0.00 

1.2 b + 0.02 

1.25 b + 0.002 

1.21 b + 0.03 

1.11 b + 0.03 

1.3 b + 0.009 

DY 1 

DY 2 

DY 3 

DY 4 

DY 5 

5.5 ab + 0.88 

5.6 a + 0.81 

5.6 a + 0.33 

5.51 a +0.2 

5.7 a + 0.21 

7.0 ab + 0.00 

7.02 ab + 0.02 

7.02 ab + 0.00 

6.9 ab + 0.2 

6.85 b + 0.3 

0.9 a + 0.1 

0.92 a + 0.01 

0.92 a + 0.1 

0.88 b + 0.09 

1.05 a + 0.08 

0.02 b + 0.01 

0.00 + 0.007 

0.03 b + 0.01 

0.01 b + 0.11 

0.01 b + 0.009 

1.25 b + 0.09 

2.0 a + 0.0 

2.1 a + 0.01 

11.9a + 0.2 

1.85 a + 0.2 

Control 5.9 a + 0.36 6.39 c + 0.3 0.81 b + 0.08 0.05 b + 0.00 7.03a + 0.01 

Group with different superscripts within the same column are significantly different 

at P < 0.05. 

Water quality parameters 

The results present in Table (7) 

showed that water quality parameters 

were suitable for cultured O. niloticus 

according Boyd (1990), with exception 

of ammonia at DY groups. 
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  ت النمولاصبعیات اسماك البلطي النیليتاثیر بعض محفزات النموعلي معدلا

 عادل عزت طولان واحمد حماد شریف

  ,المعمل المركزى لبحوث الثروة السمكیة بالعباسھ , وحدة بحوث الثروة السمكیة سخا 

  .مركز البحوث الزراعیة جیزة مصر 

لط  ى یم ت  اثیر الخمی  ره والجروم  ون عل  ى اداء النمولاص  بعیات س  مكة الب ی  ھ  دف الدراس  ة ال  ى تقت

اص بعیة ب وزن ابت دائى ق درة      ٣٣٠فى بدایة التجربة ت م تقس یم اص بعیات البلط ى النیل ى وع ددھم        النیلى

اص بعیة ف ى ك ل مجموع ة والت ى لھ ا ث لاث مك رارات وك ل            ٣٠مج امیع  ٥جرام حیث قسمت ال ى   ٢٠

وزن  م ن % ٣وتم تغ ذیتھا عل ي علیق ھ متس اویھ ف ي الطاق ھ والب روتین بنس بھ          )اصبعیات١٠ مكرر بھ 

وكان ت مع دلات    GR1یوم وت م اض افھ الجروم ون بنس ب مختلف ة       ٤٢ایام في الاسبوع لمده  ٦(الجسم 

، والخم س  بالترتی ب  ) كیل وجرام  / جرام ٠.٥ – ٠.٤ – ٠.٣- ٠.٢ – ٠.١( الاضافة على النحو التالى 

 ٢٥،٢٠،١٥،١٠،٥( النش  طھ الجاف  ھ عل ي النح  و الت  الي  مجموع ات الاخ  ري ت م تغ  ذیتھا عل  ي الخمی ره    

  . بالترتیب وكانت المجموعھ الضابطھ والتي تم تغذیتھا علي علف خالي من الاضافات ) كجم / جرام 

وق  د اظھ  رت نت  ائج التجرب  ھ ان الجروم  ون والخمی  ره النش  طھ ادت ال  ي زی  اده ال  وزن النھ  ائي                

المجموع  ھ الض  ابطھ وال  وزن الكل  ي المكتس  ب ومع  دل الزی  اده الیومی  ھ ومع  دل النم  و الخ  اص مقارن  ھ ب   

)  ١.٥٧جم و  ٥.٤٤جم و  ١٨.٤٨جم و  ٣٨.٣٨(   GR5المجموعھ على قیمة ھى الخاصة بوكانت ا

مع  دل اس  تھلاك العل  ف مقارن  ھ بالمجموع  ھ الض  ابطھ والخمی  ره  بزادت مجموع  ات الجروم  ون وكان  ت 

اظھ رت   )ج م   ٢٤.١٩( مقارنھ بالمجموعھ الضابطھ ) جم  ٣٥.٣٨(   GR5وكانت الاعلي مجموعھ 

مقارن  ھ بالمجموع  ھ % ) ١٠٠و  ١.٩( اعل  ي مع  دل تحوی  ل عل  ف ومع  دل اعاش  ھ    GR5المجموع  ھ 

  % ) .٩٠و  ٢.٩٥( الضابطھ 

افض ل    GR5بالتحلی ل الكیم اوي لجس م الاس ماك المس تخدمھ ف ي التجرب ھ اظھ رت المجموع ھ                   

% )  ٥٠.٢(و الب    روتین الخ     ام  % )  ٧.٧( ورم    اد  % )  ٧٤.٨١( ن حی    ث الرطوب    ھ   النت    ائج م      

و %  ٤٩.٣و %  ٩.٢و %  ٧٧.٣( مقارن ھ بالمجموع ھ الض ابطھ    % )  ٣٠( والمستخلص الایثیري 

كیل    و  ٥٦٨.٦ GR5(بینم    ا انخف    ض محت    وي الطاق    ھ ف    ي المجموع    ھ     . بالترتی    ب % )  ٢١.٩

  ) .جرام١٠٠/كیلو كالوري ٤٨٤.٩(الضابطھ  مقارنھ بالمجموعھ  )جرام١٠٠/كالوري

اظھرت نتائج اختبار سیرم دم الاسماك لانزیمات الكبد زیاده نسبھ الیوری ا ف ي ك ل مجموع ات               

) دیس یلیتر  / مل ج   ٢٥(   GR4 و   GR5الجرومون مقارنھ بالمجموعھ الضابطھ وكان ت الاعل ي ف ي    
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  DY5 نسبھ الكریاتنین وكانت الاعل ي ف ي المجموع ھ     بینما اظھرت كل مجموعات الخمیره زیاده في

  ) .دیسیلیتر / ملج  ٥٦( 

في كل المجموعات التي بھا الاضافھ بمستویات عالیھ   ASTوقد اظھرت التجربھ زیاده قیم             

 ١١٥و  ١١٧(   DY5و   GR4 والخمی ره وكان ت الاعل ي ف ي مجموع ات       م ن ك ل م ن الجروم ون    

اعل   ي ف   ي مجموع   ات الخمی   ره    ALTعل   ي الترتی   ب بینم   ا كان   ت ق   یم  ) س   یلیتر دی/ وح   ده دولی   ھ 

ومجموعات الجرومون التي بھا نسب الاضافھ العالیھ من الجرومون والخمی ره وكان ت اعل ي الق یم ف ي      

وبتحلی ل العین ات م ن می اه     . لكل منھم ا  ) دیسیلیتر / وحده دولیھ  ٢٦(   DY 5و   DY4المجموعات 

والامونیا والنیتریت والنیت رات   PH یع القیاسات لقیم عناصر المیاه من اكسجین و الاحواض كانت جم

  ستویات مناسبھ للاستزراع السمكي في م

  


