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ABSTRACT 
 

The objectives of the present study were to evaluate the effects of graded levels 
of a new commercial probiotic Hydroyeast Aquaculture

®
 (0, 5, 10 and 15 g/Kg diet) on 

both sexes of adult Nile tilapia Oreochromis niloticus, referred to treatments No. T1, 
T2, T3 and T4, respectively, for males and T5, T6, T7 and T8 treatments for females, on 
their growth performance, feed and nutrients utilization and carcass composition for 8 
weeks. The obtained results showed that tested probiotic at level of 15 g /kg diet (T4) 
and 10 g /kg diet (T7) for adult males and females O. niloticus respectively, 
significantly (P ≤ 0.05) enhancing fish growth, feed intake and nutrients utilization, as 
well as realized slight improving of fish carcass composition. Hence, it could be 
concluded that Hydroyeast Aquaculture

®
 probiotic is useful at levels of 15 g /kg diet 

(T4) and 10 g /kg diet (T7) for enhancing production performance of adult males and 
females Nile tilapia (O. niloticus) respectively, so may be using of this probiotic led to 

economic efficiency especially, for fish farming and hatcheries. 
Keywords: Nile tilapia – probiotic - adult - growth performance.   

 

INTRODUCTION 
 

Hormones, antibiotics, ionophers and some salts compounds have 
been used as growth promoters and to some extent to prevent diseases. 
However, their inadequate applications show a negative effect on aquaculture 
production and environment (Góngora, 1998). Functional additive, like 
probiotics, is a new concept on aquaculture (Li and Gatlin III, 2004) where the 
additions of microorganisms on diets show a positive effect on growth caused 
by the best use of carbohydrates, protein, and energy (Irianto and Austin, 
2002). It further diminishes mortality by disease, antagonism to pathogen, 
and better microbial intestinal balance in the environment (Holmström et al., 
2003). 

The use of probiotics for farm animals has increased considerably 
over the last 15 years. Once ingested, the probiotic microorganisms can 
modulate the balance and activities of the gastrointestinal microbiota, whose 
role is fundamental to gut homeostasis. The most important benefits of yeast 
and bacterial probiotics upon the gastrointestinal microbial ecosystem in 
ruminants and monogastric animals (equines, pigs, poultry, fish) were 
reported in the recent scientific literature (Chaucheyras-Durand and Durand, 
2010). Nowadays, a number of preparations of probiotics are commercially 
available and have been introduced to fish, shrimp and molluscan farming as 
feed additives, or are incorporated in pond water (Wang et al., 2005). 

Tilapias are the most successfully cultured fish in the world because of 
their fast growing and high efficiency to utilize the natural and artificial 
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supplemented feeds (Ishak, 1980). Tilapias have become increasingly 
popular for farming as they are able to reproduce rapidly, easily bred in 
captivity, tolerate to a wide range of environmental conditions, highly resistant 
to diseases, and most important of all, have good flavour. Though the fish 
originated in Africa, Asian countries have become the leading producers of 
these fishes (Rana, 1997). Tilapias are second only to carps as the most 
widely farmed freshwater fish in the world (FAO, 2010). 

Food availability and quality are known to influence both fecundity 
and egg size in tilapia (Coward and Bromage, 2000). So, brood stock 
nutrition is recognized as a major factor that can influence fish reproduction 
and subsequent larval quality of many fish species (Izquierdo et al., 2001). 
The development of cost effective and nutrient optimized brood stock feeds 
for tilapia is both pertinent and crucial. Yet, many studies revealed the 
positive effects of probiotics on growth performance in different O. niloticus 
stages such fry (Abdel-Tawwab et al., 2008; Lara-Flores et al., 2010; 
Abdelhamid et al., 2012; Abdel-Tawwab, 2012) and fingerlings (Mehrim, 
2009; Ghazalah et al., 2010; Khalafalla, 2010). However, no any attempts 
were designed concerning the effects of probiotics on growth performance of 
adult fish. Therefore, the objectives of the present study were to evaluate the 
effects of graded levels of a new dietary probiotic Hydroyeast Aquaculture

®
 

on both sexes of adult Nile tilapia Oreochromis niloticus, concerning their 
growth performance, feed and nutrients utilization and carcass composition 
for 8 weeks. 
 

MATERIALS AND METHODS 
 

The experimental management: 
This study was conducted in Fish Research Unit, Faculty of 

Agriculture, Mansoura University, Al-Dakahlia governorate, Egypt. Both sexes 
of healthy adult Nile tilapia O. niloticus, with an average initial body weight 
(83.4 ± 0.001 g) for adult males and (80.1 ± 0.002 g) for adult females were 
purchased from Integrated Fish Farm at Al-Manzala (General Authority for 
Fish Resources Development – Ministry of Agriculture) Al-Dakhalia 
governorate, Egypt. Fish were stocked into rearing tanks for two weeks as an 
adaptation period, and fed on a basal diet during this period. Fish in both 
sexes (males and females), were distributed separately into eight 
experimental treatments (as three replicates per treatment) (Table 1). Fish in 
each treatment were stoked at 10 fish/ m

3
 per tank. Each tank (1m

3
 in 

volume) was constructed with an upper irrigation open, an under drainage, an 
air stone connected with electric compressor. Fresh under ground water was 
used to change one third of the water in each tank every day. 

The tested probiotic Hydroyeast Aquaculture
®
 formula was showed in 

Table (2), which producing by Agranco corp., Gables, International Plaza 
Suite, No. 307, 2655 Le Jeune Rd., 3

rd
 Floor, Coral Gables, Fl 33134, USA. 

(http://www.agranco.com/hydroyeast_aquaculture.htm). 
 
 

http://www.agranco.com/hydroyeast_aquaculture.htm
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Table (1): Details of the experimental treatments 
Treat.  Details 

T1,  ♂ Basal ration (BR)+ 0 g Hydroyeast Aquaculture
®
/Kg diet (as a control) 

T2, ♂ Basal ration (BR)+ 5 g Hydroyeast Aquaculture
®
/Kg diet 

T3, ♂ Basal ration (BR)+ 10 g Hydroyeast Aquaculture
®
/Kg diet 

T4, ♂ Basal ration (BR)+ 15 g Hydroyeast Aquaculture
®
/Kg diet 

T5, ♀ Basal ration (BR)+ 0 g Hydroyeast Aquaculture
®
/Kg diet (as a control) 

T6, ♀ Basal ration (BR)+ 5 g Hydroyeast Aquaculture
®
/Kg diet 

T7, ♀ Basal ration (BR)+ 10 g Hydroyeast Aquaculture
®
/Kg diet 

T8, ♀ Basal ration (BR)+ 15 g Hydroyeast Aquaculture
®
/Kg diet 

   
Table (2): Formula of the tested probiotic, Hydroyeast Aquaculture

®
  

Ingredients Units/ kg min. Yeast probiotics  CFU/ kg min.  

Oligosaccharides 50,000 ppm  Active live yeast  5,000,000,000,000  

Enzymes  Probiotics 

Amylase 3,750,000  Lactobacillus acidophylus  22,500,000,000 

Protease 500,000  Bifedobacterium longhum  22,500,000,000 

Cellulase 200,000  
Bifedobacterium 
thermophylum  

22,500,000,000 

Pectinase 100,000  Streptococcus faecium  22,500,000,000 

Xylanase 10,000     

Phytase  3,000     

 
The commercial diet, as basal ration (BR), used in the present study 

contains 25% crude protein, it was purchased from Al-Manzala manufacture 
for fish feed, Integrated Fish Farm at Al-Manzala (General Authority for Fish 
Resources Development - Ministry of Agriculture), Dakhalia governorate, 
Egypt. This commercial diet ingredients and proximate chemical analysis 
according to the manufacture's formula, as shown in Table (3). The diet was 
ground to add the tested probiotic (Hydroyeast Aquaculture

®
) at levels of 0, 5, 

10 and 15 g/Kg diet, referred to treatments No. T1, T2, T3 and T4, respectively, 
for males and T5, T6, T7 and T8 treatments for females (Table 1) and then all 
diets were repelleted. The experimental diets were introduced by hand twice 
daily at 9 a.m and 15 p.m at 3% of the fish biomass at each tank. The feed 
quantity was adjusted bi-weekly according to the actual body weight changes. 
Fish sampling and performance parameters: 

At the start and at the end of the experiment, fish samples were 
collected and kept frozen till the proximate analysis of the whole fish body 
according to AOAC (2000). Energy content in experimental fish was 
calculated according to NRC (1993), being 5.64 and 9.44 kcal/g for CP and 
EE, respectively.  

Growth performance parameters of both sexes of adult O. niloticus 
such as average total weight gain (AWG), average daily gain (ADG), relative 
growth rate % (RGR), specific growth rate %/day (SGR) and survival rate % 
(SR) were calculated. Feed conversion ratio (FCR), feed efficiency % (FE), 
protein efficiency ratio (PER), protein productive value % (PPV) and energy 
utilization % (EU) were calculated according to the following equations: 
AWG (g/fish) = [Average final weight (g) – Average initial weight (g)]. 
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ADG (g/fish/day) = [AWG (g) / experimental period in days (d)]. 
RGR = 100 [AWG (g)/Average initial weight (g)]. 
SGR (%/day) = 100 [In final body weight - In initial body weight] / 

experimental period in days (d). 
FCR = Feed Intake, (g)/Live weight gain (g). 
FE = 100 [Live weight gain (g)/Feed Intake, (g)]. 
PER = Live weight gain (g)/protein intake (g). 
PPV (%) = 100 [Final fish body protein content (g) – Initial fish body protein 

content (g)]/crude protein intake (g). 
EU (%) = Retained energy x 100/consumed feed energy 
SR = 100 [Total No. of fish at the end of the experimental/Total no. of fish at 

the start of the exsperiment]. 
 
Table (3): Ingredients and proximate chemical analysis (% on dry matter 

basis) of the experimental basal diet 
Ingredients % 

Yellow corn 
Rice bran 
Soybean meal (44%) 
Fish meal (65%) 
Salts 
Calcium Carbonate 
Vegetable Oil 
Premix 
Di-nitro bio (Anti oxidant) 
Bintonite (as banding agent) 

22.50 
23.00 
37.50 
6.00 
0.50 
4.67 
3.00 
0.30 

0.025 
2.50 

Nutrients composition % 

Dry matter (DM) 
Crude protein (CP) 
Ether extract (EE) 
Ash  
Crude fiber 
Nitrogen free extract (NFE) 
Gross energy (Kcal/100 g DM) (GE)* 
Protein/energy (P/E) ratio (mg CP/Kcal GE) 

88.18 
25.10 
7.90 
6.30 
6.00 

54.70 
440.94 
56.92 

* GE (Kcal/100 g DM) = CP x 5.64 + EE x 9.44 + NFE x 4.11 calculated according to NRC 
(1993). 

 
Statistical analysis: 

The obtained data for males or for females were statistically analyzed 
using general liner models (GLM) procedure according to SAS (2001) for 
users guide. The differences between means of treatments were compared 
for the significance (P ≤ 0.05) using Duncan's multiple rang test (Duncan, 
1955), as described by Bailey (1995). 

 

RESULTS 
 

Growth performance parameters: 
Male: 

Growth performance parameters of adult males O. niloticus illustrated 
in Table (4) revealed that T4 (15 g Hydroyeast Aquaculture

®
/Kg diet) was the 

best treatment followed by T2 (5 g Hydroyeast Aquaculture
®
/Kg diet) and T3 
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(10 g Hydroyeast Aquaculture
®
/Kg diet), which were gave significantly (P ≤ 

0.05) final body weight, AWG, RGR, ADG and SGR than the control (T1). But, 
no significant (P ≥ 0.05) differences between T2 and T3 for final weight, AWG 
and ADG, as well as in SR among all treatments. 
Female: 

Data of growth performance parameters of adult females O. niloticus 
revealed that T7 (10 g Hydroyeast Aquaculture

®
/Kg diet) was the best 

treatment followed by T6 (5 g Hydroyeast Aquaculture
®
/Kg diet), which were 

gave significantly (P ≤ 0.05) increased final body weight, AWG, RGR, ADG 
and SGR than T8 (15 g Hydroyeast Aquaculture

®
/Kg diet) and the control 

(T5). However, no significant (P ≥ 0.05) effects in SR among all treatments 
(Table 5). 
 
Table (4): Effects of Hydroyeast Aquaculture

®
 probiotic on growth 

performance of adult male O. niloticus 

Treat. 
Body weight (g/fish) 

RGR 
ADG 

(mg/fish/day) 
SGR 
(%/d) 

SR (%) Initial 
weight 

Final 
weight 

AWG 

T1 81.0 117.6b 36.5c 45.1c 0.63c 0.64c 100.0 

T2              82.4 137.2a 54.8ab 66.5a 0.94ab 0.88a 100.0 

T3 83.0 136.2a 48.9b 56.1b 0.84b 0.77b 100.0 

T4 87.3 142.0a 58.9a 71.07a 1.01a 0.92a 100.0 

± SE 0.001 2.36 2.35 2.83 0.04 0.03 0.000 

P- value 0.253 0.0004 0.0008 0.0008 0.0008 0.0015 0.526 

Means in the same column having different small letters are significantly differ (P ≤ 0.05);    
SE: Standard Error. 

 
Table (5): Effects of Hydroyeast Aquaculture

®
 probiotic on growth 

performance of adult female O. niloticus 

 
Treat. 

Body weight (g/fish) 

RGR 
ADG 

(mg/fish/day) 
SGR 
(%/d) 

SR (%) Initial 
weight 

Final 
weight 

AWG 

T5 75.4 105.3b 29.8b 39.6b 0.52b 0.57b 100.0 

T6              81.1 122.4a 41.3a 50.9a 0.71a 0.71a 100.0 

T7 83.0 126.1a 43.1a 51.9a 0.74a 0.72a 100.0 

T8 81.0 102.4b 21.4c 26.4c 0.37c 0.41c 100.0 

± SE 0.002 1.43 1.42 1.73 0.02 0.02 0.000 

P- value 0.128 0.0001 0.0001 0.0001 0.0001 0.0001 0.466 

Means in the same column having different small letters are significantly differ (P ≤ 0.05);         
SE: Standard Error 

 
Feed and nutrients utilization: 
Male: 

Results of feed nutrients utilization parameters of adult males O. 
niloticus were shown in Table (6), whereas T4 gave the highest significantly 
(P ≤ 0.05) increased FE, PER and the best FCR followed by T2 compared 
with the control (T1) and T3. In contrast, PPV or EU increased significantly (P 
≤ 0.05) in T1 followed by T2 compared with T3 and T4. However, no significant 
(P ≥ 0.05) differences in FI among all treatments. 
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Table (6): Effects of Hydroyeast Aquaculture
®
 probiotic on feed and 

nutrients utilization of adult male O. niloticus  
 

Treat. 
FI (g/fish) FCR FE (%) 

Protein utilization 
EU (%) 

PPV (%)   PER  

T1 123.1 3.4a 29.6c 30.9a 1.2c 15.7a 

T2 117.7 2.1b 46.9a 29.0a 1.8a 13.6b 

T3 129.3 2.7b 37.8b 15.8b 1.5b 6.6d 

T4 129.9 2.2b 45.4a 18.8b 1.8a 8.9c 

± SE 5.22 0.16 1.97 1.22 0.07 0.64 

P- value 0.364 0.002 0.0009 0.0001 0.0008 0.0001 

  Means in the same column having different small letters are significantly differ (P ≤ 0.05);       
SE = Standard Error 

   
Female: 

Adult females' O. niloticus fed 10g Hydroyeast Aquaculture
®
/kg diet 

(T7) showed a significant (P ≤ 0.05) increase in FI, FE, PER and the best 
FCR followed by fish fed 5g Hydroyeast Aquaculture

®
/kg diet (T6) compared 

with the control (T1). However, treatment No. 6 gave significantly (P ≤ 0.05) 
increase of PPV and EU among all treatments (Table 7). 

Generally, the differences between males and females within all 
treatments concerning, feed and nutrients utilization parameters may be due 
to the differences in sexes, metabolism, physiological responses and sexual 
behaviors of fish during this stage of life. 

 
Table (7): Effects of Hydroyeast Aquaculture

®
 probiotic on feed and 

nutrients utilization of adult female O. niloticus  
 

Treat. 
FI (g/fish) FCR FE (%) 

Protein utilization 
EU (%) 

PPV (%) PER  

T5 113.0c 3.7b 26.4b 13.6b 1.1b 11.2b 

T6 120.5b 2.9c 34.3a 25.6a 1.3a 15.4a 

T7 122.6a 2.8c 35.1a 15.0b 1.4a 11.1b 

T8 113.2c 5.3a 18.8c 5.2c 0.8c 4.9c 

± SE 0.62 0.12 1.17 0.67 0.04 0.41 

P- value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Means in the same column having different small letters are significantly differ (P ≤ 0.05);         
SE = Standard Error. 

       
Fish Carcass composition: 
  Male: 

Proximate chemical analysis of the whole adult males' O. niloticus 
body at the start and at the end of the experiment is summarized in Table (8). 
These data indicated that there were significant (P ≤ 0.05) increases of DM 
and EC content in the control group (T1) compared with the dietary inclusion 
of Hydroyeast Aquaculture

®
 (T2, T3 and T4), but CP content was increased 

significantly (P ≤ 0.05) in T1 or T2 than the T3 and T4. However unclear trend 
was observed in EE, where the increasing in EE content was not significant in 
T1 compared with T3 and T4 and significant as compared with T2. In contrast, 
of these results ash content increased significantly in T3 and T4 compared 
with T2 and the control T1. Generally, proximate chemical analysis of the 
whole fish body at the start, revealed higher DM, EE and EC than in the end 
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of the experiment, but CP and ash were lower at the start than at the end of 
the experiment. 
Female: 

Adult female O. niloticus fed 5g Hydroyeast Aquaculture
®
/kg diet (T6) 

showed significant (P ≤ 0.05) increase in DM, CP and EC contents among all 
treatments. However, both of EE and ash contents recorded the same trend, 
whereas increased insignificantly in the control group (T5) compared with T7 
and T8 and significantly increased compared with T6. In general, unclear trend 
was recorded in proximate chemical analysis of the whole adult females' O. 
niloticus body at the start and at the end of the experimental period, which 
there were higher DM and CP than in the end of the experiment, but EE and 
ash were lower at start than at the experimental end. Meanwhile, no any 
remarkable changes were observed in EC content at the start and the end of 
the experimental period (Table 9). 

Generally, the present findings of fish carcass composition were took 
unclear trends between males and females within all treatments may be due 
to the differences in sexes, metabolism, physiological responses and sexual 
behaviors of fish during this stage of life, which effected in biochemical 
contents in their bodies. 
 
Table (8): Effects of Hydroyeast Aquaculture

®
 probiotic on carcass 

composition of adult male O. niloticus 

Treat. DM 
% On Dry matter basis 

CP EE Ash EC 

At the start of the experiment 

 25.3 52.2 30.7 16.9 585.1 

At the end of the experiment 

T1 24.8a 58.9a 25.2a 15.9c 570.4a 

T2 20.6b 58.1a 23.8b 18.1b 552.9b 

T3 18.2c 55.4b 24.3ab 20.3a 541.8c 

T4 17.9c 55.5b 24.8ab 19.7a 547.5bc 

± SE 0.19 0.55 0.37 0.35 2.21 

P- value 0.0001 0.003 0.123 0.0001 0.0001 

Means in the same column having different small letters are significantly differ (P ≤ 0.05). 
DM: Dry matter (%); CP: Crude protein (%); EE: Ether extract (%); EC: Energy content 
(Kcal/100 g), calculated according to NRC (1993); SE: Standard Error. 

 

Table (9): Effects of Hydroyeast Aquaculture
®
 probiotic on carcass 

composition of adult female O. niloticus 

Treat. DM 
% On Dry matter basis 

CP EE Ash EC 

At the start of the experiment 

 24.3 59.2 23.6 17.1 557.5 

At the end of the experiment 

T5 20.9b 53.9c 26.8a 19.1a 557.7b 

T6 22.4a 60.2a 24.1b 15.7b 566.9a 

T7 17.1d 55.7b 25.7a 18.5a 557.6b 

T8 18.4c 55.6bc 25.7a 18.6a 556.9b 

± SE 0.09 0.50 0.44 0.29 2.54 

P- value 0.0001 0.0001 0.015 0.0001 0.070 

Means in the same column having different small letters are significantly differ (P ≤ 0.05). 
DM: Dry matter (%); CP: Crude protein (%); EE: Ether extract (%); EC: Energy content 
(Kcal/100 g), calculated according to NRC (1993); SE: Standard Error. 



Khalil, F. F. et al. 

 312 

DISSCUSION 
 

The positive effects in the present study, of Hydroyeast Aquaculture
®
 

probiotic on adult males and females Oreochromis niloticus growth 
performance and feed utilization, was found by Eid and Mohamed (2008), 
where they proved that Biogen

®
 and Prmifer

®
 improved the growth 

performance, feed conversion, protein efficiency ratio and apparent protein 
digestibility for monosex tilapia fingerlings compared to fish fed the control 
diet. Moreover, El-Ashram et al. (2008) concluded that, super Biobuds

®
 can 

improve body gain, survival and enhance resistance to challenge infection. 
Yet, Abdelhamid and Elkatan (2006) found that dietary supplementation of 
Biobuds

®
 slightly improved body weight gain but reduced the survival rate of 

tilapia fingerlings. El-Haroun et al. (2006) and El-Haroun (2007) reported that 
Biogen

®
 dietary supplementation improved growth performance and feed 

utilization, carcass protein and fat percentages as well as economical profit in 
Nile tilapia and catfish culture, respectively. In this respect, also Mehrim 
(2009) reported that dietary probiotic (Biogen

®
) had significantly (P ≤ 0.05) 

increased all growth performance parameters of O. niloticus compared with 
the control group. Yet, Marzouk et al. (2008) found that probiotics (B. subtillis 
and Saccharomyces cerevisae) revealed significant improvement in growth 
parameters of O. niloticus. However, Shelby et al. (2006) noted that the 
probiotic used with juvenile channel catfish diet had lack effect on specific 
growth promoting. Also, He et al. (2009) found that supplementation of 
dietary DVAQUA

®
 showed no effects on growth performance, feed 

conversion and survival rate of the hybrid tilapia (Oreochromis niloticus ♀ × 
O. aureus ♂). The reasons for the differences between fish species have not 
been elucidated, but might be due to the differences in aquaculture and 
physiological conditions, composition of the probiotic and the type of basal 
ingredients in diets. 

In this context, many studies concluded a positive effect of using 
viable microorganisms in probiotic mixtures into diets of fish (Pangrahi et al., 
2005; Barnes et al., 2006; Abo-State et al., 2009). According to, the results of 
the present study and those obtained by other attempts; it seems that 
probiotics may stimulate appetite and improve nutrition by the production of 
vitamins, detoxification of compounds in the diet, and by breakdown of 
indigestible components (Irianto and Austin, 2002). Also, Varley (2008) cited 
also that probiotics show real benefits in the synergistic effects with the 
beneficial bacteria in making inroads into improving gut health.  

Probiotics improve feed conversion efficiency and live weight gains 
(Saenz de Rodriguez et al., 2009). So, the supplementation of commercial 
live yeast, S. cerevisiae, improved growth and feed utilization (Abdel-Tawwab 
et al., 2008). Yet, similar results were obtained when S. cerevisiae was added 
to fish diet for Israeli carp (Noh et al., 1994) and Nile tilapia (Lara-Flores et 
al., 2003). Moreover, Mehrim (2009) found similar positive effects of Biogen

®
 

on growth performance, feed conversion ratio and carcass composition of O. 
niloticus. Rawling et al. (2009) reported that daily feed intake was significantly 
higher in red tilapia (O. niloticus) fed Sangrovit

®
 (Phytobiotics Gmbh, Etville, 
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Germany) supplemented diets compared to control and that feed utilization 
was not significantly affected suggesting that improved growth was likely to 
be due to improved appetite of fish fed diets containing Sangrovit

®
. The 

improved fish growth and feed utilization may possibly be due to improved 
nutrient digestibility. In this regard, Tovar et al. (2002), Lara-Flores et al. 
(2003), and Waché et al. (2006) found that the addition of live yeast improved 
diet and protein digestibility, which may explain the better growth and feed 
efficiency seen with yeast supplements. Also, De Schrijver and Ollevier 
(2000) reported a positive effect on apparent protein digestion when 
supplementing turbot feeds with the bacteria Vibrio proteolyticus. 

Growth of fish and feed conversion together with carcass 
composition are generally affected by species, genetic strain, sex, stage of 
reproductive cycle, etc., leading to different nutritional requirements. 
(Jauncey, 1998). In this respect, yeast supplementation significantly affected 
the whole-fish body composition (Abdel-Tawwab et al., 2008). These results 
suggest that yeast supplementation plays a role in enhancing feed intake with 
a subsequent enhancement of fish body composition, as well as yeast 
supplements significantly affected ash content of O. niloticus (Abdel-Tawwab, 
2012). On the other hand, changes in protein and lipid content in fish body 
could be linked with changes in their synthesis, deposition rate in muscle 
and/or different growth rate (Abdel-Tawwab et al., 2006). 

In this topic, Khattab et al. (2004) reported that crude protein, total 
lipids and ash were significantly (P < 0.01) affected by protein level and 
increasing stocking density rate of tilapia fish. Yet, Abdelhamid et al. (2007) 
reported that increasing dietary Betafin

®
 (betaine) level caused a significant 

improve of O. niloticus body composition. On the other side, the results in the 
present study are in close agreement with those of EL-Haroun et al. (2006), 
Mohamed et al. (2007), and Eid and Mohamed (2008) for tilapia and EL-
Haroun, (2007) for catfish. In addition, Mehrim (2009) found positive effects of 
inclusion of Biogen

®
 at a level of 3g/kg on carcass composition of mono-sex 

O. niloticus fingerlings. Also, who reported that these positive effects in 
carcass composition of experimental fish may be due to the dietary probiotic 
Biogen

®
, which caused the good growth performance of treated fish 

compared with the control group, as present findings of adult males and 
females O. niloticus growth performance (Tables 4 & 5), respectively. 

From the forgoing results, it could be concluded that Hydroyeast 
Aquaculture

®
 probiotic is useful at levels 15 g /kg diet (T4) and 10 g /kg diet 

(T7) for enhancing production performance of adult males and females Nile 
tilapia O. niloticus respectively, so may be using of this probiotic led to 
economic efficiency especially, for fish farming and hatcheries. 

 

REFERENCES 
 

Abdelhamid, A.M. and M.S.A. Elkatan (2006). A study on Nile tilapia 
fingerlings during wintering using dietary addition of Bio-Buds

®
-2X.  J. 

Agric. Sci. Mansoura Univ., Egypt, 31: 5705 – 5711. 



Khalil, F. F. et al. 

 314 

Abdelhamid, A.M., M.A. Ibrahim, N.A. Maghraby and A.A.A. Soliman (2007). 
Effect of dietary supplementation of betaine and/or stocking density on 
performance of Nile tilapia. J. Agric. Sci. Mansoura Univ., 32: 167 – 
177. 

Abdelhamid, A.M., M.I. El-Barbary and M.M. Hassan (2012). Effect of dietary 
supplementation  with Biomos

®
 or T-Protphyt 2000

®
 with and without 

hormone treatment on performance, chemical composition, and 
hormone residues of mono-sex Nile tilapia. J. Animal and Poultry 
Prod., Mansoura Univ., 3 (2): 99-113. 

Abdel-Tawwab, M. (2012). Interactive effects of dietary protein and live 
bakery yeast, Saccharomyces cerevisiae on growth performance of 
Nile tilapia, Oreochromis niloticus (L.) fry and their challenge against 
Aeromonas hydrophila infection. Aquacult Int, 20:317–331.  

Abdel-Tawwab, M., A.M. Abdel-Rahman and N.E.M. Ismael, (2008). 
Evaluation of commercial live bakers’ yeast, Saccharomyces 
cerevisiaeas a growth and immunity promoter for fry Nile tilapia, 
Oreochromis niloticus (L.) challenged in situ with Aeromonas 
hydrophila. Aquaculture, 280; 185–189. 

Abdel-Tawwab, M., Y.A.E. Khattab, M.H. Ahmad and A.M.E. Shalaby (2006). 
Compensatory growth, feed utilization, whole-body composition and 
hematological changes in starved juvenile Nile tilapia, Oreochromis 
niloticus (L.). J. Appl. Aquac., 18: 17–36. 

Abo-State, H.A., Kh. F. El-Kholy and A.A. Al-Azab (2009). Evaluation of 
probiotic (EMMH) as a growth promoter for Nile tilapia (Oreochromis 
niloticus) fingerlings. Egyptian J. Nutrition and Feeds, 12(2): 347-358. 

AOAC., (2000). Association of Official Analytical Chemists of official methods 
of analysis, 17

th
 Ed.  Washington, DC.  

Bailey, N.T.J. (1995). Statistical methods in biology. 3
rd

 edn. The press 
syndicate of the University of Cambridge, Cambridge, UK. 272 pp. 

Barnes, M.E., D.J. Durben, S.G. Reeves and R. Sanders (2006). Dietary 
yeast culture supplementation improves initial rearing of Mc conaughy 
strain rainbow trout. Aqua. Nutrition, 12 (5): 388 - 394. 

Coward, K. and N.R. Bromage, (2000). Reproductive physiology of female 
tilapia broodstock. Reviews in Fish Biology and Fisheries, 10: 1–25. 

Chaucheyras-Durand, F. and H. Durand (2010). Probiotics in animal nutrition 
and health. Beneficial Microbes, 1(1): 3-9. 

De Schrijver, R. and F. Ollevier (2000). Protein digestion in juvenile turbot 
(Scophthalmus maximus) and effects of dietary administration of Vibrio 
proteolyticus. Aquaculture, 186: 107–116. 

Duncan, D.B. (1955). Multiple range and multiple F-test. Biometrics, 11:1-42. 
Eid, A. and K.A. Mohamed (2008). Effect of using probiotic as growth 

promoter in commercial diets for monosex Nile tilapia (Oreochromis 
niloticus) fingerlings. 8

th
 International Symposium on Tilapia in 

Aquaculture, Cairo, Egypt, 12-14 Oct., pp: 241-253. 
El-Ashram, A.M.M., M.F. Mohammed and S.M. Aly (2008). Effect of Biobuds

®
 

as a commercial probiotic product in cultured tilapia. 8
th
 International 

Symposium on Tilapia in Aquaculture, Oct., Cairo, Egypt, pp: 1089 – 
1096. 



J. Animal and Poultry Prod., Mansoura Univ., Vol.3 (6), june, 2012 

 

 315 

EL-Haroun, E.R. (2007). Improved growth rate and feed utilization in farmed 
African catfish Clarias gariepinus (Burchell 1822) thought a growth 
promoter Biogen

®
 supplementation. Journal of Fisheries and Aquatic 

Science, 2: 319-327. 
EL-Haroun, E.R., A. MA-S Goda and M.A. Kabir Chowdhury (2006). Effect of 

dietary probiotic Biogen
®
 supplementation as a growth promoter on 

growth performance and feed utilization of Nile tilapia Oreochromis 
niloticus (L.). Aquaculture Research, 37: 1473-1480.  

FAO, Food and Agriculture Organization of the United Nations, (2010). The 
State of World Fisheries and Aquaculture 2010.  Rome.  197pp. 

Ghazalah, A.A., H.M. Ali, E.A. Gehad, Y.A. Hammouda and H.A. Abo-State 
(2010). Effect of Probiotics on performance and nutrients digestibility of 
Nile tilapia (Oreochromis niloticus) Fed Low Protein Diets. Nature and 
Science, 8 (5): 46 - 53. 

Góngora, C.M. (1998). Mecanismos de resistencia bacteriana ante la 
medicina actual. McGraw-Hill, Barcelona, Spain, pp. 156-201. 

He, S., Z. Zhou, Y. Liu, P. Shi, B. Yao, E. Ringø, I. Yoon (2009). Effects of 
dietary Saccharomyces cerevisiae fermentation product (DVAQUA

®
) 

on growth performance, intestinal autochthonous bacterial community 
and non-specific immunity of hybrid tilapia (Oreochromis niloticus ♀ × 
O. aureus ♂) cultured in cages. Aquaculture, 294: 99–107. 

Holmström, K., K. Gräslund, A. Wahlström, S. Poungshompoo, B.E. 
Bengtsson and M. Kautsky (2003). Antibiotic use in shrimp farming and 
implications for environmental impacts and human health. Int. J. Food 
Sci. Technol., 38: 255-266. 

Irianto, A. and B. Austin (2002). Probiotics in aquaculture. J. Fish Dis., 25: 
633-642. 

Ishak, M. (1980).The fisheries of the Nile. ICLARM, (Report), 21-25. 
Izquierdo, M.S., H. Fernandez-Palacios, A.G.J. Tacon (2001). Effect of 

broodstock nutrition on reproductive performance of fish. Aquaculture, 
197: 25–42. 

Jauncey, K. (1998). Tilapia Feeds and Feeding. Pisces Press Ltd., Stirling, 
Scotland. 240p. 

Khalafalla, M.M.E. (2010). Growth response of Oreochromis niloticus 

fingerlings to diets containing different levels of Biogen. J. Agric. Res. 
Kafer El-Shiekh Univ., 36 (2): 97-110. 

Khattab, Y.A.E., A. Mohsen and M.H. Ahmed (2004). Effect of protein level 
and stocking density on growth performance, survival rate, feed 
utilization and body composition of Nile tilapia fry (Oreochromis 
niloticus L.). Proceedings of 6

th
 International Symposium on Tilapia in 

Aquaculture, Roxas Boulevard, Manila, Philippines, pp. 264-276. 
Lara-Flores, M., L. Olivera-Castillo and M.A. Olvera-Novoa (2010). Effect of 

the inclusion of a bacterial mix (Streptococcus faecium and 
Lactobacillus acidophilus), and the yeast (Saccharomyces cerevisiae) 
on growth, feed utilization and intestinal enzymatic activity of Nile 
tilapia (Oreochromis niloticus). International Journal of Fisheries and 
Aquaculture, 2(4): 93-101. 



Khalil, F. F. et al. 

 316 

Lara-Flores, M., M.A. Olvera-Novoa, B.E. Guzmán-Méndez and W. López-
Madrid (2003). Use of the bacteria Streptococcus faecium and 
Lactobacillus acidophilus, and the yeast Saccharomyces cerevisiae as 
growth promoters in Nile tilapia Oreochromis niloticus. Aquaculture, 
216: 193–201.  

Li, P. and D.M. Gatlin III (2004). Dietary brewers yeast and the prebiotic 
Grobiotic TM AE influence growth performance, immune responses 
and resistance of hybrid striped bass (Monrone chrypsops X M. 
saxatilis) to Streptococcus iniae infection. Aquaculture, 231: 445-456. 

Marzouk, M.S., M.M. Moustafa and N.M. Mohamed (2008). The influence of 
some probiotics on the growth performance and intestinal microbial 
flora of Oreochromis niloticus. Proceedings of 8

th
 International 

Symposium on Tilapia in Aquaculture, Cairo, Egypt, pp. 1059 - 1071. 
Mehrim A.I. (2009). Effect of dietary supplementation of Biogen

®
 (Commercial 

probiotic) on mono-sex Nile tilapia Oreochromis niloticus under 
different stocking densities. J Fisher Aquat Sci., 4(6): 261-273. 

Mohamed, K.A., B. Abdel Fattah and A.M.S. Eid (2007). Evaluation of using 
some feed additives on growth performance and feed utilization of 
monosex Nile tilapia (Oreochromis niloticus) fingerlings. Agricultural 
Research Journal, Suez Canal University, 7: 49-54. 

Noh, S.H., K. Han, T.H. Won and Y.J. Choi (1994). Effect of antibiotics, 
enzyme, yeast culture and probiotics on the growth performance of 
Israeli carp. Korean J. Anim. Sci., 36: 480–486. 

NRC (National Research Council) (1993). Nutrient requirements of fish. 
Committee on Animal Nutrition Board on Agriculture. National 
Academy Press, Washington DC., USA. 114pp. 

Pangrahi, A., V. Kiron, J. Puangkaew, T. Kobayashi, S. Satoh and H. Sugita 
(2005). The viability of probiotic bacteria as a factor influencing the 
immune response in Rainbow trout Oncorhynchus mykiss. 
Aquaculture, 243: 241-254. 

Rana, K.J. (1997). Global Overview of production and production trends. In: 
Reviews of the state of world Aquaculture. FAO Fisheries Circular 886, 
Rome. 163 pp. 

Rawling, M.D., D.L. Merrifield and S.J. Davies (2009). Preliminary 
assessment of dietary supplementation of Sangrovit

®
 on red tilapia 

(Oreochromis niloticus) growth performance and health. Aquaculture, 
294: 118–122. 

Saenz de Rodriguez, M.A., P. Diaz-Rosales, M. Chabrillon, H. Smidt, S. Arijo 
and J.M. Leon-Rubio (2009). Effect of dietary administration of 
probiotics on growth and intestine functionally of juvenile Senegalese 
sole (Solea senegalensis, Kau 1858). Aquac, Nutr., 15:177-185. 

SAS (2001). SAS statistical guide for personal computer, SAS Institute Inc. 
Cary, NC. 

Shelby, R.A., C. Lim, M. Yildirim and P.H. Klesius (2006). Effects of probiotic 
bacteria as dietary supplements on growth and disease resistance in 
young channel catfish. Intalurus punctatus (Rafinesque). J. of Applied 
Aquaculture, 18(2): 49 - 60. 



J. Animal and Poultry Prod., Mansoura Univ., Vol.3 (6), june, 2012 

 

 317 

Tovar, D., J. Zambonino, C. Cahu, F.J. Gatesoupe, R. Vazquez-Juarez and 
R. Lesel (2002). Effect of yeast incorporation in compound diet on 
digestive enzyme activity in sea bass (Dicentrarchus labrax) larvae. 
Aquaculture, 204: 113-123. 

Varley, M. (2008). Managing gut health without antibiotics. Pig Progress, 
24(7): 27 – 28. 

Waché, Y., F. Auffray, F.J. Gatesoupe, J. Zambonino, V. Gayet, L. Labbé and 
C. Quentel (2006). Cross effects of the strain of dietary 
Saccharomyces cerevisiae and rearing conditions on the onset of 
intestinal microbiota and digestive enzymes in rainbow trout, 
Onchorhynchus mykiss, fry. Aquaculture, 258: 470–478. 

Wang, Y.B., Z.R. Xu and M.S. Xia, (2005). The effectiveness of commercial 
probiotics in Northern White Shrimp (Penaeus vannamei L.) ponds. 
Fish. Sci., 71: 1034–1039. 

 

 ر كمنشط نمو لأسماك البلطى النيلى الناضجةشهيدروييست أكواكلتأثير 
 فتحى فتوح خليل، أحمد إسماعيل محرم ومنتهى السيد محمد حسن

 مصر -المنصورة  – جامعة المنصورة - كلية الزراعة - قسم إنتاج الحيوان
  

التجةار  الجديةد الدراسة هو تقدير تأثير المستويات المتدرجةة لبرروريوتية  هذه الهدف من 
Hydroyeast Aquaculture®  عبى كل من الجنسين )الذكور ، الإنةا(  سسةما  أساريع  8لمدة

،  2،  0جرام/ كجم عبف كمعةامتت أراةام  05،  01،  5الربطى النيبى الناضجة رمستويات صفر، 
و ، كفةا ة اسسةتفادة للإنا( عبى التوالى، فيما يتعبق رةأدا  النمة 8،  7،  6،  5لبذكور وأراام  4،  3

عبيهةةةا أوضةةة ت أن  مةةةن الءةةةذا  و العناصةةةر الءذاييةةةة ، تركيةةةل جسةةةم اسسةةةما   النتةةةاي  المت صةةةل
جةةةرام / كجةةةم عبةةةف  05رالمسةةةتويين  ®Hydroyeast Aquacultureالرروريوتيةةة  المرترةةةر 
ى النيبةى جرام / كجةم عبةف )المعامبةة السةارعة  لةذكور وأنةا( أسةما  الربطة 01)المعامبة الرارعة  ، 

 الناضجة عبى التوالى أد  ألى ت سةين أدا  النمةو لمسةما ، اسسةتفادة مةن الءةذا  والعناصةر الءذاييةة
 Hydroyeastيمكةن التوصةية رةأن الرروريوتية  ت ةت الدراسةة  لةذا  مقارنةة رالمجموعةة الضةارطة

Aquaculture®  جى لكةل مةن لت سةين اسدا  الإنتةاجرام / كجةم عبةف   01،  05مفيد رالمستويين
ذكةةةور وأنةةةا( أسةةةما  الربطةةةى النيبةةةى الناضةةةجة عبةةةى التةةةوالى  لةةةذل  ررمةةةا أن يكةةةون اسةةةتردام هةةةذا 

 لمفررات السمكية البمزارع والرروريوتي  مفيد أيضاً من الوجهة اساتصادية 
 

 قام بتحكيم البحث
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