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ABSTRACT  
 

Five isonitrogenous (30% crude protein) and isocaloric (4.35 kcal/g) diets were formulated to contain 
0.0% (control) 0.05, 0.1, 0.15 and 0.2% prebiotic (Power top®), containing mannanoligosaccharides (MOS) and 
β-glucan (β-GLU) derived from the cell wall of yeast, Saccharomyces cerevisiae. There were no significant 
difference in growth performance and feed utilization parameters  between fish fed diet containing0.15 and 0.2 
% Power top® . The best  growth performance and feed utilization parameters were obtained on fish fed diet 
containing 0.15 Power top® .No significant differences were observed in fish body moisture or ash contents at 
all treatments; while fish body protein content was increased significantly by increasing levels of Power- top® . 
Blood plasma profile showed an improvement in hemoglobin (HB), red blood cells (RBCs), hematocrite (Hct), 
total protein and total lipid, while there were a decrease in creatinine, urea ,aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and glucose in fish fed 0.15 and 0.2 % power top® diet. Power top® was found 
to have antibacterial activity antagonistic to Aeromonas hydrophila infection in fish .Performance and FCR 
improvement translated into a 12.28  % decrease in feed costs in  the 0.15% Power top® diet. 
 
Key words: Prebiotic(Power top®) , Nile tilapia, growth performance, feed utilization, biochemical profile, 

immune resistance . 

 
Introduction 
 

A prebiotic is defined as "a non-digestible food ingredient that beneficially affects the host by selectively 
stimulating the growth and/or the activity of limited number of bacteria that can improve the host health". A 
prebiotics can be classified as immunonutrients and immunostimulants with the difference between the two 
relates to their mechanism of action (Gibson et al. 1995).  

Ingredients of microbial origin, such as the prebiotics, especially the mannan oligosaccharides (MOS) 
and β-glucan (β-GLU) derived from the cell wall of yeast, Saccharomyces cerevisiae. They are substances used 
as an alternative to the growth promoters, keeping the beneficial balance of the intestinal microbiotain young 
animals or under imminent stress condition (Li and Gaitlin 2004). MOS and β-GLU act as stimulants of the 
defense mechanisms of the fishes. Studies demonstrate that mannose, when added to the diet, reduces the 
colonization of pathogenic bacteria in the animal's organism Benites et al., (2008) and Król, (2011). MOS has 
shown promise in modulating the immune response, improves feed efficiency, and promotes fish growth 
(Welker et al., 2007; Peterson, et al., 2010 and Mansour, et al., 2012) .The glucans act increasing the activity of 
macrophages, the phagocytosis by neutrophils, monocytes and lymphocytes (Li and Gatlin, 2003), and the 
production of immunoglobulins and lysozymes ((Ogier et al., 1996). 

Tilapias are widely cultured in many tropical and subtropical regions of the world. Tilapias are known 
as" aquatic chicken” because of their fast growth, good quality of flesh, disease resistance, adaptability to wide 
range of environmental conditions, ability to grow and reproduce in captivity and feed on low trophic levels. 
Therefore, they have become an excellent choice for aquaculture, especially in tropical and subtropical 
environments (more than 22 tilapia species are cultured worldwide) and they constitute the third largest group of 
farmed finfish “after carps and salmonids” (El-Sayed, 2006). 

This study was conducted to evaluate the effects of power top® prebiotic as natural feed additives on 
growth performance, feed utilization, survival rate, whole body composition, biochemical profile and innate 
immunity of Nile tilapia "Oreochromis niloticus". 

 

Materials and Methods 
Diet formulation and preparation:  
         Five experimental diets (30% crude protein and 4.35 kcal/g) were formulated containing 0.0 (control), 
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0.05, 0.1, 0.15 and 0.2% power top® prebiotic containing mannanoligosaccharides (MOS) and β-glucan (β-
GLU) ("Mediavit company, Cairo, Egypt). The proximate chemical composition of power top® and main 
ingredients of the tested diets are shown in Table 2. Dietary formulation and pr oxima te  composition of 
the experimental diets are shown i n  Table 1. The dry ingredients of each diet were thoroughly mixed, and 100 
ml of water was added per kg diet. Afterwards, the mixture (ingredients and water) was blended using a kitchen 
blender to make a paste of each diet. Pelleting of each diet was carried out by passing the blended mixture 
through a laboratory pellet machine with a 1-mm-diameter die. The pellets were dried in a drying oven for 24 
hours at 85◦C and stored in plastic bags in a deep freezer at −2◦C until use.  
 
The Experimental Fish: 
         Nile tilapia fingerlinges, Oreochromis niloticus were obtained from the fish hatchery ponds, Central 
Laboratory for Aquaculture Research (CLAR) Abbassa, Abu-Hammad, Sharkia, Egypt. Fish were held in a 
fiberglass tank for two weeks for acclimation during which they were fed a formulated diet containing 30% 
crude protein. After that, an average initial body weight (6.68 ± 0.02 g) were distributed randomly at a rate of 
15 fish/100-L aquarium. Each aquarium was aerated by using small air-bumps. Settled fish wastes along 
w i t h  a  half of the aquarium water was siphoned daily, and replaced by well-aerated and dechloronated 
tap water from a storage tank. Fish in all treatments were f e d  the tested diets at a rate of 3% of live body 
weight. Diets were offered twice daily a t  9:00 and 13:00 h for  12 weeks. Fish in each aquarium were 
sampled biweekly and the amount of feed adjusted accordingly. Dead fish were daily recorded and removed. 
At the end of the study, f i sh  were individually weighed.  
 
Parameters of Growth performance and feed utilization: 

Growth and feed utilization parameters were calculated as follows: 
Weight gain (g) = W2 –W1; 

Specific growth rate (SGR; (%/ day) = 100 (Ln W2 – Ln W1) / T, 

Where W1 and W2 are the initial and final weights, respectively, and T is the experimental period 

(days); 

Feed conversion ratio (FCR) = feed intake (g) / weight gain (g); 

Feed efficiency ratio (FER) = [weight gain (g) / feed intake (g)]* 100; 

Protein efficiency ratio (PER) = weight gain (g) / protein intake (g); 
Apparent protein utilization ( APU; % ) = 100 [protein gain in fish 
(g) / protein intake in  diet (g)]; 
Energy utilization (EU; %) = 100 [Energy gain in fish / energy intake in diet]. 
 
Chemical analysis of diets and fish:  
           Diets and fish were analyzed according to standard methods (AOAC, 1990) for moisture, crude protein, 
total lipids, and ash. Moisture content was estimated by drying samples in an oven at 85◦C until constant 
weight was achieved. Nitrogen content was measured using a micro-Kjeldahl apparatus, and crude protein was 
estimated by multiplying total nitrogen content by 6.25. Total lipid content was determined by ether extraction 
for 16 h, and ash was determined by combusting samples in a muffle furnace at 550◦C for 6 h. Crude fiber was 
estimated according to Goering and Van Soest, (1970). Gross energy was calculated according to (NRC, 1993) 
as 5.65, 9.45, and 4.1 kcal/g for protein, lipid, and carbohydrates, respectively. 
 
Water quality: 
         Water samples were collected biweekly for chemical analysis. Dissolved oxygen and  temperature were  
measured on site using  an oxygen meter (YSI, model  58,  Yellow  Spring  Instrument  Co.,  Yellow  Spring,  
OH).  Unionized ammonia was measured using a HACH kit (HACH Co., Loveland, CO). The pH was 
measured using a pH–meter (Fisher Scientific, Denver, CO) according to Boyd, (1984).  
 
Physiological measurements: 
           At the  end  of  the  feeding trial, three  fish  from  each  aquarium  were  taken  for physiological 
investigation. Fish were anaesthetized using buffered tricaine methanesulfonate (20 mg/L), and blood was 
collected from the caudal vein with a sterile syringe and divided equally among three clean and dry 
tubes. The first  part  was  centrifuged at  3,000  g  for 15 min  and  the  serum was  stored  at −20◦C for further 
assays. The second   part was mixed   with sodium   fluoride   as an anticoagulant and centrifuged at 3000 g for 
15 min for separation of plasma for glucose analysis. The  last part  was mixed  with  EDTA solution  for 
measuring hemoglobin (Hb),  red blood  cell  (RBCS),  and  hematocrite (Hct). Hemoglobin level was 
determined colorimetrically using a spectrophotometer according to Stopkopf (1983).  Hematocrite was 
determined using the microhaematocrit method (Schalm, 1975).  Red blood cells were determined according to 
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the method described by Natt and Herrick, (1952). Total lipid content was determined colorimetrically 
according to Joseph et al. (1972). Total protein content was determined colorimetrically according to Henry, 
(1964). Urea was determined according to Patton and Crouch, (1977). Creatinine was determined 
calorimetrically according to Henry, (1974). Glucose was determined colorimetrically according to Trinder, 
(1969). Aspartate aminotransferase (AST), and alanine aminotrans-ferase (ALT) activities were determined 
calorimetrically according to Reitman and Frankel, (1975).  
 
Bacterial Challenge Test: 

After  the  feeding  trial,  fish  of  each   treatment   were   divided into  two  groups; the  first one was  
injected intraperitoneally  (IP) with  pathogenic Aeromonas  hydrophila  (0.2 × 1010 cell/ml), which was  
obtained from  Fish Disease Department, CLAR. The second   group was injected IP with 0.2 ml of saline 
solution as a control. Both groups were kept under observation for 10 days and incidences of daily mortality 
were recorded.  
 
Statistical analysis: 

The obtained data were subjected to one-way ANOVA. Differences between means were tested at the 
5% probability level using Duncan test (1995). All the statistical analyses were done using SPSS program 
version 10 (SPSS, Richmond, USA) as described by Dytham, (1999). 
 
Economical evaluation: 

The cost of feed required to produce a unit of fish biomass was estimated using a simple economic 
analysis. The estimation was based on local retail sale market price of all the dietary ingredients at the time of 
the study. These prices (in LE/kg) were as follows: herring fish meal, 17; soybean meal, 4.0; corn meal, 2.50; 
starch 6.0, wheat bran 2.25; fish oil (cod liver oil) 62.0; corn oil, 12.0; Power top ®,48.0 ; vitamin premix,10.0 
and mineral mixture,8.0 LE/Kg. 
 
Table 1: Ingredients and chemical analysis of the experimental diets (on dry matter basis) containing different power top levels   

Ingredients 
Control 

0.0 
Power- top® levels % 

0.05 0.1 0.15 0.2 
Fish meal (HFM) 9.1 9.1 9.1 9.1 9.1 
Soybean meal (SBM) 45.50 45.50 45.50 45.50 45.50 
Ground corn (CNM) 23.4 23.4 23.4 23.4 23.4 
Wheat bran (WB) 13 13 13 13 13 
Vitamins premix 2.0 2.0 2.0 2.0 2.0 
Minerals Premix 1.0 1.0 1.0 1.0 1.0 
Starch 1.2 1.15 1.1 1.05 1.0 
Cod liver oil 2.7 2.7 2.7 2.7 2.7 
Corn oil  2.1 2.1 2.1 2.1 2.1     
Power top  0.0 0.05 0.1 0.15 0. 2 
Chemical analysis (%) 
Dry matter 91.01 91.59 91.59 91.72 91.29 
Crude protein 30.14 30.21 30.25 30.28 30.35 
Crude fat 8.55 8.49 8.48 8.39 8.13 
Ash 8.65 8.86 8.35 8.76 8.66 
Fiber 5.1 5.00 5.00 4.9 4.9 
NFE 47.56 47.44 47.92 47.67 47.96 
GE(Kcal/100g) 446.01 445.42 446.95 445.81 444.94 
P/E ratio 67.58 67.82 67.68 67.92 68.21 

 
Table 2: Proximate chemical analysis of power top® (% on dry matter basis) and other dietary ingredients. 
Item Power top® HFM SBM WB CNM 
Dry matter 96.57 92.42 93.8 91.01 90.37 

Crude protein 28.85 72.21 44.03 14.98 9.55 

Total lipids 5.07 11.42 1.31 4.41 3.98 

Ash 24.5 11.14 5.95 3.34 1.5 

Crude fiber 4.9 0.55 5.62 10.84 5.14 

NFE 36.68 4.68 43.09 66.43 79.83 

GE 361.66 480.21 372.76 347.1 362.98 

-Nitrogen-free extract (calculated by difference) = 100 – (protein + lipid + ash + fiber). 
-Herring fish meal (HFM), soybean meal (SBM), wheat bran (WB), and corn meal (CNM). 
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Results and Discussion 

            During the course of rearing period, the water quality parameters were the same in glass aquaria. 
Temperature ranged from 27–29◦C, dissolved oxygen ranged from 4.4–5.6 mg/L, pH ranged from 7.5–8.1 and 
total ammonia ranged from 0.8–1.54 mg/L.  All parameters remained within the acceptable ranges required for 
normal growth of tilapia (Boyd, 1984). 

Data in Table (3) showed that Nile tilapia fed on diet containing 0.15 and 0.2 % Power top® showed 
higher growth performance parameters. This improvement in growth may be related to the two main important 
constituents of Power- top® where mannan oligosaccharide (MOS) and β-glucan improve nutrients digestibility 
and/or providing fish with certain essential nutrients, vitamins and digestive enzymes. Similar positive effects of 
dietary Power top® supplementation on growth for Nile tilapia, O. niloticus were obtained by Samrongpa et al., 
(2008) who found that growth performance for fish fed  fed a diet containing MOS® were improved  
significantly with increasing  the level of MOS® than the control diet . And with, Staykov et al., (2007) who 
added 2 g/kg MOS® to fish diet and evaluated its effect on growth performance of rainbow trout (O. mykiss). By 
the way, many studies found improvements in growth performance due to mannan oligosaccharide (MOS®) and 
β–glucan supplements in other fish species such as rainbow trout (O. mykiss) (Sealey et al. 2008), seabass 
(Dicentrarchus labrax) (Zhao et al. 2011) and Nile tilapia (O. niloticus) (Whittington et al. 2005) they found 
significant improve in growth performance when fed diet containing β–glucan. Similarly, Ahmad et al., (2014) 
reported that growth performance increased significantly when fish fed 0.2% Bio-Mos supplementation diet. 
Also, El-Mousallamy et al., (2014) indicated that dietary supplementation of β–glucan improved significantly 
the growth performance in comparison to the control diet. 
 
Table 3: Growth performance parameters of Nile tilapia fingerlings (mean ± SE) as affected with different levels of Power- 

top® for 12 weeks. 
Items Control 

0.0   
Power- top® levels % 

0.05 0.1 0.15 0.2 

Initial weight (g) 6.69±0.01a 6.66±0.02a 6.69±0.05a 6.65±0.02a 6.75±0.05a 

Final weight (g) 24.4±0.95c 25.32±0.52c 26.37±0.81bc 28.5±0.67ab 28.77±0.50 a 

Weight gain (g) 17.71±0.95b 18.66±0.51b 19.68±0.76b 21.85±0.65a 22.02±0.46a 

RBWG % 264.72±14.15b 280.18±7.34b 294.17±9.36b 328.57±8.9a 326.2±4.74a 

SGR (% / day) 1.54±0.05c 1.59±0.02bc 1.63±0.03b 1.73±0.02a 1.73±0.01a 

Survival rate (%) 95.53±1.58b 100±0.0a 97.75±1.58ab 97.75±1.58ab 100±0.0a 

Means having the same letter in the same row is not significantly different (P<0.05). 

There was insignificant difference were found in fish survival rate among different treatments of Power- top® 
diets (97.75- 100) % in comparison to the control diet (95.53%). This result indicates that Power- top® has 
improved the fish survival. These results agree with Sang and Fotedar, (2010) who found that the survival of 
marron (Cherax tenuimanus) fed β–glucan supplemented diets was higher than survival of marron fed the diets 
without beta glucan supplement. Similar results were obtained by (Ai et al. 2007) who showed that there were 
insignificant differences observed among dietary glucan in comparison to control diet , but the survival rate 
increase with increasing dietary glucan in  large yellow croaker (Pseudosciaena crocea). El-Mousallamy et al., 
(2014) showed that the survival rate of fish fed different β–glucan levels (100%) was much higher than that of 
fish fed the control diet (93.3%). 

Data in table (4) reported that feed intake had significantly increase by increasing level of Power- top®, 
while FCR improved when fish fed diet containing different level of Power- top®. This may be related to β–
glucan improved the enzymatic digestion of complex polysaccharides including cellulose, organic phosphrous 
(phytic acid) utilization, and fiber digestion (Tewary and Patra, 2011). Ultimately, the peptide contents of yeast 
cells could have up-regulated the fish digestive enzymes in very efficient normo-physiological way (Whittington 
et al. 2005 and Newman et al. 2007). Also, data showed there were no significant differences in FER, PER, 
APU and EU between fish fed diet containing (0.15 and 0.2 % Power- top®) diets. The optimum values of these 
parameters were obtained using 0.15 and 0.2% Power- top®.  The improvement in feed utilization parameters in 
power top supplemented groups might be related to the presence of beta glucan which has been literally reported 
to improve the enzymatic digestion of a complex polysaccharide including cellulose; organic phosphorus (phytic 
acid) utilization and fiber digestion have the ability to produce an essential vitamin-B complex particularly 
Biotin and Vitamin B12. Additionally, inner yeast cells could have produced group of substances; namely 
Glutamine, Glutamic acid, Keto glutaric acid which can be utilized as energy substrates for intestinal cells. The 
results of the present work agree with Ebrahimi et al., (2012) showed a significant (P < 0.05) dose dependent 
increase in feed efficiency ratio, protein efficiency ratio, protein utilization, and energy utilization. Also, Ahmad 
et al., (2014) reported that there were no significant difference in PER, APU and EU among all Bio-Mos®. 
Similarly El-Mousallamy et al., (2014) indicated that PER, PU increased significantly of the fish groups fed 
diets with β–glucan than fish fed the control diet.  
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Table 4: Feed utilization parameters of Nile tilapia fingerlings (mean ± SE) as affected with different levels of Power- top® 
for 12 weeks. 

Power- top® levels % Control 
0.0 

Items 

0.2 0.15 0.1 0.05 

29.26±0.47a 29.12±0.52a 28.04±0.33ab 27.57±0.21b 27.02±0.39b Feed intake (g feed /fish) 

1.33±0.01b 1.33±0.02b 1.42±0.04ab 1.48±0.05a 1.53±0.06a FCR 

75.26±0.77a 75.03±1.01a 70.19±1.92ab 67.68±2.3b 65.54±2.58b FER 

2.71±0.05a 2.70±0.02a 2.53±0.08ab 2.45±0.11b 2.39±0.09b PER 

50.49 ±0.41a 49.83 ±0.41a 46.07 ±0.41b   44.94±0.41bc   43.82 ±0.41c APU (%) 

29.39 ±0.40a 28.81 ±0.40a 27.10 ±0.40b 26.61±0.31b 26.11 ±0.40b EU (%) 

Means having the same letter in the same row is not significantly different (P<0.05).            
 
 With respect to body composition of Nile tilapia, results in Table (5) showed that Moisture and ash contents 
weren’t significantly affected (P<0.05) among all diets containing various levels of Power- top® and control 
diet. Total protein contents of fish increased, while total lipid decreased insignificantly by increasing levels of 
Power- top® in the experimental diets.  These results suggested that β-glucan supplementation plays a role in 
enhancing feed intake with a subsequent enhancement of fish body composition as in other animal species 
Rawles et al., (1997). Moreover, due to prebiotics have been reported to enhance amino acid utilization by 
killing intestinal infectious micro-flora, thereby increasing amino acid utilization in host. These results agree 
with those found by  Genc et al., (2007a)  they reported that protein contents increased  with increasing rates of 
dietary Mos® in diets for hybrid tilapia (O. niloticus x O. aureus) . Also, Ahmad et al., (2014) reported that 
increased  Bio-Mos® supplementation in fish diet increased protein content  and decreased the  lipid content  
significantly in diets for Nile tilapia (O. niloticus). Similarly El-Mousallamy et al., (2014) indicated that there 
were no significant differences among dietary β-glucan levels for whole-body moisture and ash. Meanwhile, by 
increasing levels of β-glucan in diets, the crude protein of whole body fish increased and total lipids of whole 
body fish decreased in comparison to the control diet of  Nile tilapia (O. niloticus). 
 
Table 5: Proximate chemical analysis (% on dry matter basis) of whole body of Nile tilapia fingerlings (mean ± SE) as 

affected with different levels of Power- top® for 12 weeks. 
Items Control 

0.0 
Power- top® levels % 

0.05 0.1 0.15 0.2 
Moisture 72.77±0.15a 72.88±0.60a 73.80±0.19a 73.19±0.21a  

Crude protein 64.51±0.22b 65.08±0.65ab 65.49±0.29ab 66.30±0.63a 66.40±0.57a 
Total Lipids 21.11±0.21a 20.98±0.64a 20.93±0.33a 20.27±0.72a 20.21±0.09a 

Ash 14.20±0.04a 14.13±0.12a 13.92±0.62a 13.78±0.14a 13.56±0.07a 

Means having the same letter in the same row is not significantly different (P < 0.05). 

  Hematological and biochemical analyses often provide vital information for health assessment and 
management of cultured fish (Cnaani et al., 2004 and Řehulka et al., 2004). The biochemical fish has indicated 
increases in Hb, RBCs, and Hct values parameters of fish by increasing the level of power top® in fish diet table 
(6). These increases could be attributed to β-glucan supplementation, which has specific receptors on the 
phagocytic cells, (heterophiles and monocytes) and β-glucan binds to receptor molecules on the surface of 
circulating and tissue phagocytes. Such binding will increase the phagocytic activities in engulfing, killing and 
digesting bacteria. Few studies have documented changes in hematologic values of fish, particularly those 
related to dietary prebiotics (Merrifield et al., 2010). 
 
Table 6: Change hemoglobin (Hb), red blood cell (RBCs),white blood cell (WBCs) and haematocrite (Hct) of Nile tilapia 

fingerlings as affected with different levels of Power- top® for 12 weeks. 
Items  Control 

0.0 
Power- top® levels % 

0.05 0.1 0.15 0.2 
Hemoglobin (HB g/dl) 4.63±0.08e 5.80±0.12d 6.63±0.16c 7.03±0.08b 7.75±0.12a 
Erythrocytes count (RBCsX10/cmm) 1.63±0.08c 1.93±0.16c 2.26±0.04b 2.64 ±0.12a 2.95±0.08a 
Haematocrite (Hct %) 13.60±0.08e 16.63±0.12d 17.85±0.16c 19.83±0.08b 21.53±0.12a 
WBCs 17.50±0.08d 17.96±0.20c 18.28±0.08bc 18.63±0.12ab 18.95±0.08a 
Means having the same letter in the same row is not significantly different (P < 0.05). 

 The measurement of albumin and total protein in serum or plasma are of considerable diagnostic value 
in fish, as it relates to general nutritional status as well as the integritly of the vascular system and liver function.  
The highest value of total protein and albumin were obtained at the 0.15 and 0.2 % of power top table (7). The 
improvement of total protein may be due to the anabolic effect of Mos® for their effect in the improving of the 
nutritional value of the diet. This improvement of albumin concentration may be attributed to that Mos® can 
active and coordinate the function of various endocrine glands in the body. By increasing levels of power top® 
urea, AST and ALT levels were decreased. These results may be related to the immune-potentiating effect of 
Mos®. Mos® reduced both of those enzymes to the range of normal levels, which represent the non pathological 
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metabolism of the liver and heart. These results are in accordance with that of yalcinkayal et al., (2008) who 
reported that the addition of MOS® significantly decreased AST (the highest level, P < 0.05) and ALT (all 
levels, P < 0.01) activities in the blood. Also, Ahmad et al., (2014) indicated significant increases in Hb, RBCs, 
and Hct values in all fish groups fed on β–glucan diets in comparison to fish fed the control diet. Similarly El-
Mousallamy et al., (2014) reported that a improvement in Hb, RBCs, Hct, total protein, serum albumin 
concentration and globulin, while there were decreased in creatinine, urea, aspartate aminotransferase (AST), 
and glucose levels in fish fed 0.2% Bio-Mos®  
 
Table 7: Bio-chemical changes of Nile tilapia fingerlings as affected with different levels of Power- top® for 12 weeks. 

Items          Control 
0.0 

Power- top® levels % 
0.05 0.1 0.15 0.2 

Total protein (g/dl) 1.35±0.08d  1.92±0.12c  2.47±0.16b  2.77±0.20ab  2.97±0.16a  
Urea (mg/ dl) 5.24±0.04a  4.43±0.08b  3.38±0.08 c  2.88±0.16d  2.89±0.08d  
Creatinine (mg/ dl) 1.65 ±0.12a  1.52±0.16ab  1.35±0.08abc  1. 22±0.08bc  1.14±0.04c  
Glucose (mg/ dl) 21.90±0.12e  28.17±0.04d  33.80±0.16 b  37.86±0.16b  39.43±0.08a 
Albumin (g/dl) 0.59±0.08b 0.92±0.08a  0.94±0.01a  1.08±0.01a  1.12±0.12a  
AST (GOT) U/L 18.10±0.35a  13.30±0.51bc  15.13±0.89b  13.13±0.75bc  12.67±0.97c  
ALT (GPT) U/L 14.00±0.50a  11.63±0.34b  12.20±0.37b  11.23±0.22b  11.33±0.27b  
Cholesterol(mg/dl) 77.33±3.29a  80.33±1.89a 71.33±0.85a  78.00±6.01a  76.00±5.30a 
TG (mg/dl) 34.33±1.03ab  30.67±2.32b  30.33±1.69b  31.67±1.65b 38.33±2.87a  

Means having the same letter in the same row is not significantly different (P < 0.05). 
 
           Fish mortality among the experimentally infected fish with pathogenic A. hydrophila is showed in table 
(8). There was significant difference in the immune parameters of Nile tilapia fed Power- top® diets compared to 
the control. Power- top® enhanced immunity against bacteria, due to increased non-specific defense 
mechanisms, rather than by increasing specific immune responses in fish. In addition to the structural mannan 
oligosaccharide, which improved fish resistance and reduced mortalities associated with infection by pathogens. 
Mos® have been shown to elicit a positive response on the immune system as well as serving as an alternate 
attachment sites in the gut for gram negative pathogenic organisms through mannose specific type-1 fimbriae 
that adhere to intestinal epithelial cells to initiate diseases (Krŏl, 2011). Numerous studies have shown that the 
oral administration of β-glucan can effectively improve resistance of fish against pathogenic bacteria or virus 
(Sahoo et al. 2008 and Sealey et al. 2008). Similar results were obtained with hybrid striped bass (Li et al. 
2009), Nile tilapia (El-Boshy et al. 2010) who indicated that β- glucan significantly decreased mortality rate 
compared with the control. Zhao et al., (2011) found that β -glucan increased resistance of sea cucumbers after 
challenge. Also, for Nile tilapia (Ahmad et al., 2014 and El-Mousallamy et al., 2014) they found prebiotics 
enhanced immunity against bacteria.  
 
Table 8: Mortality rate (%) of Nile tilapia fingerlings as affected with different levels of Power- top® for 12 weeks and 

challenged Interperitoneal by Aeromonas hydrophila (0.2 x1010 cells/ ml) for 10 days. 
Power- top® levels % Control 

0.0 
Items 

0.2 0.15 0.1 0. 05 
10 10 10  10 10 No. injected fish 
0 0 0 0 90 Mortality rate (%)  

 
Economic analysis show that feed cost and feed cost/kg gain were high in the control group than 

Power- top® supplemented diets (Table 9). Feed cost decreased as inclusion levels of Power- top® increased. 
Feed cost to produce one kilogram fish gain at 0.05 Power- top® diet was (9.72L) than those fed the control diet 
(10.02L). The reduction in feed cost compared with the control diet to produce one kg fish gain  was higher in  
treatment containing 0.15 % Power- top® diet (12.28  %  ) than 0.2 Power- top® (11.98) . These results agree 
with El-Mousallamy et al., (2014) reported that feed cost to produce one kg fish gain was reduced as β-glucan 
levels increased and this reduction when fish fed 0.2% β-glucan was 23.16%. Also, Ahmad et al., (2014) found 
that the reduction in feed cost of treatment containing 0.2% Bio-Mos® diet levels was 20.36% compared with 
the control diet to produce one kg fish gain . 
 
Table 9: Economic evaluation of Nile tilapia fingerlings as affected with different levels Power- top® for 12 weeks. 

Power- top® levels %  Control 
0.0 

Items 
0.2 0.15 0.1 0. 05  

6.63  6.61      6.59      6.57 6.55 Cost/ kg feed (L) 
1.33  1.33  1.42  1.48  1.53  FCR (kg feed/ kg gain) 
8.82  8.79 9.36 9.72 10.02 Feed cost/ kg gain (L) 
88.02 87.73 93.41     97.01 100 Feed cost in kg gain (%) as percentage of the control 
11.98 12.28 6.59  2.99  100 Reduction in feed costs to produce kg gain 
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Conclusion 
 
        In general results of the present study may lead us to conclude that incorporation of Power- top® at the level 
of 0.15 % in Nile tilapia diets is worthy for obtaining better growth performance and higher immune response 
against pathogenic bacteria. 
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