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Abstract: An experiment was conducted to evaluate the effect of two different commercial feed additives on growth
performance of monosex Nile tilapia fingerlings. Seven treatments were applied, three levels of Biobuds®2-X (0.05,
0.075 and 0.1%), Biogen® (0.05, 0.075 and 0.1%). The tested diets were applied in 21 fiberglass tanks each was stocked
randomly with 20 Nile tilapia fingerlings with an average initial body weight of 5.0 £ 0.20g. The experiment lasted for
90 days. Generally, growth performance, feed conversion ratio and protein efficiency ratio were improved for tilapia
fingerlings fed the diets with commercial feed additives compared to fish fed the control diet. The fish fed the diets with
commercial feed additives decreased feed cost required for producing IKg weight gain compared to fish fed the control
diet. These results revealed that the Biogen® at level of 0.1% was the best in terms of growth performance and

economic evaluation.
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INTRODUCTION

The demand for animal protein for human
consumption is currently on the rise and is largely
supplied with terrestrial farm animals. Aquaculture,
however, is an increasingly important option in animal
protein producticn. In Egypt, the production of fish
coming from aquaculture represented about 60% of total
fish production sources (GAFRD 2006). This activity
requires high-quality feeds with high protein content
which should contain not only necessary nutrients but
also complementary feed additives to keep organisms
healthy and favor growth. Feed additives are substances
which added in trace amounis to diet not only to
preserve its nutritional characteristics prior to feeding
but also to facilitate ingredient dispersion, growth, feed
ingestion, consumer acceptance of the product and to
supply essential nutrients in purified form. Some of the
most utilized growth-promoting additives inciude
hormones, antibiotics, ionospheres and some salts
(Fuller, 1992; Gongora, [998; Klaenhammer and
Kullen, 1999). Thought these do improve growth, their
improper use can result in adverse effects in the animal
and the final consumer, as well as lead to resistance in
pathogenic bacteria in the case of antibiotics. Though
probiotics, which are defined as live microbes which
may serve as dietary supplements to improve the host
intestinal microbial balance and growth performance
have received some attention in aquaculture {Gatesoupe,
1999, Diab, er af., 2002, Irianto and Austin 2002, Lara-
Flores, et al., 2003, Khattab er a/., 2084 and Yanbo and
Zirong 2006). Some example of probiotics products are
Aspergillus  oryvzae, Lactobacillus  acidophilus, L.
bulgaricus, L.plantarium, Bifidobacterivm bifidium,
Streptococcus  lactis and  Saccharomyces cerevisiae
(FAO) 2004. Evidence of beneficial effects of probiotics
gave birth to concept of prebiotics (Gibson and
Roberfroid, 1995; Teitelbaum and Walker, 2002 and Li
and Gatlin 2003, 2004 and 2005), which are defined by
Gibson and Roberfroid {1995) as a non digestible food
ingredient which beneficially affects the host by
selectively stimulating the growth and /or activating of

the metabolism of one or limited number of health-
promoting bacteria in the intestinal tract, thus improving
the host's intestinal balance. Example of prebiotics
include mannan oligosaccharides (White ef al., 2002),
lactose {Szilagyi, 2002) as well as oligofructose and
inulin (Teitelbaum and Walker, 2002). Information
pertaining to prebiotics in aquaculture is still extremely
limited. Thus, this study was conducted to determine the
effect of using graded levels of feed additives
(probiotics) on growth performance, feed utilization,
body composition and economic evaluation of feed
costs of Nile tilapia {O. nifoticus) fingerlings,

MATERIALS AND METHODS

Experimental fish

420 mono sex Nile tilapia fingerlings with an
average body weight (5g + 0.2g) which hatched and
reared at fish research center, Faculty of Agriculture,
Suez Canal University. Fish were acclimated to
laboratory conditions for 2 weeks before being
randomly divided into seven equal experimental groups
{each treatment had three replicate tanks,20 fish each)
representing seven nutritional groups. One group served
as control and six groups represented the feed additives
tested. The experimental fish were weighted every 15
days in order to adjust the daily feed rate which was 5%
of the total biomass at three times/ day (8.30, 12.30, and
4.30 pm) for 90 days, except during the last month of
the trial in which feeding rate reduced to 3% of the total
biomass.

Experimental unit

The present study was conducted in the fish
research center, Faculty of Agriculture, Suez Canal
University. The experimental fish were stocked in 21
circle fiber glass tanks (380L) supplied with fresh water
through a closed recycling system. Tank waters were
aerated continuously by using an air compressor. Water
flow rate was maintained at approximately 1.5L/min.
Water temperature was maintained at (27 +1 °C) and
water quality parameters were monitored weekly where
the ranges of dissolved oxygen was above 6mg /1, the
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total ammonia was 0.020-0.030 mg/l and pH was 7
0.5.

The experimental diets were prepared by individually
weighing of each component and by thoroughly mixing

the mineral, vitamins and additives with corn. This
mixture was added to the components together with oil.
Water was added until the mixture became suitable for
making granules. The wet mixture was passed through
CBM granule machine with 2mm djameter. The
produced pellets were dried at room temperature and
kept frozen until experimental start.

Experimental diets

Seven isonitrogenous diets were formulated from
practical ingredients (Tablel) where the control basal
diet was without additives and the other diets were
supplemented by 0.05, 0.075 and 0.1% Biobuds®2-X for
diets 1, 2 and 3 and 0.05, 0.075 and 0.1% Biogen® for
diets 4, 5 and 6, respectively. The experimental diets
were formulated to contain almost 30% ctude protein.

Table (1): Composition and proximate analysis of the experimental diets

Feed Experimental Diet
Ingredients Basal diet 1 2 3 4 5 6
(control)

Fish meal 20 20 20 20 20 20 20
Seybean meal 18.5 18.5 18.5 18.5 18.5 18.5 18.5
Corn gluten 14 14 14 14 14 14 14
Wheat bran 18 18 18 18 18 18 18
Yellow corn 20.5 20.45 20,425 20.4 20.45 20425 204
Soy & fish oil 6 6 6 6 6 6 0
Vitamin & Mineral Mix' 3 3 3 3 3 3 3
Biobuds®2-X? - 0.05 0.075 0.10 - - -
Biogen® - - - - 0.05 0.075 0.10
TOTAL 100 100 100 100 100 100 100
Chemical composition
Moisture 94 9.3 9.6 8.9 94 8.9 9.5
Crude protein 30 30.1 30.8 30.7 30.9 303 30.2
Ether extract 8.7 84 8.6 8.6 8.7 8.5 8.7
Crude fiber 6.6 6.2 6.1 5.7 59 6.1 6.8
Ash 7 6.8 6.8 6.7 7.1 6.7 6.5
N.F.E* 383 39.2 38.1 39.4 38 39.5 383
Metabolizabae energy Kcal/ 3427 3455 344.7 3488 345.7 346.5 343.6

100g°

1- Each Kg vitamin & mineral mixture premix conmained Vitamin A, 4.8 miilion IU: D, 0.8 million 1U; E, 4 g, K, 0.8 2;: By, 0.4 g;
Riboflavin, 1.6 g; By, 0.6 g, B2, 4 mg; Pantothenic acid, 4 g; Nicotinic acid, 8 g; Folic acid, 0.4 g Biotin,20 mg , Mn, 22 g; 7n, 22 g;

Fe, 12 g, Cu, 4 2, 1, 0.4 g, Selenium, 0.4 g and Co, 4.8 mg.

2- Fach kg Biobuds™2-X contained: Active dried yeast culture, 200 million live cell yeast (CEUYgm, dried saccharomyces
Cerevisiae, fermentation product, roughage products, caleium carbonate, soybean oil,

3- Each kg Biogen contained: Allicin 0.247 micromil/gm, high-unit hydrolytic enzy me 3690 units/gm, (proteolytic- lipolvtic-
amylolytic and cell separating enzymes), Bacilfus subfilis Nato 6x 107 celis/gm, Ginseng extract

4-Nitrogen free extract

5-Metabolizabae energy based on 4.5 Keal/g protein, 8.51 Keal/g fat & 3.49 Keal/g carbohydrate (Pantha, 1982).

Diet and fish proximate analysis

The tested diets as well as whole body fish samples
were analyzed for crude protein (CP %), cther extract
(EE%), crude fiber (CF%), ash (%) and moisture
according to the procedures described by A.Q.A.C
(1995). The nitrogen free-extract (NFE %) was
calculated by differences.

Statistical analysis

All of the data were subjected to one way analysis
(P<0.05) of variance using the SPSS version 10/CP
(Statistical Package Computer Software, Chicago,
illinois,~ USA, 2001). TFhe treatment means were
comyﬁréd according to method of Duncan new multiple
rdnge test (Duncan, 1955).

The used model was Yij =u+Ti +eij

Where '

i = over all mean.

Yij =the observation of the individual from T treatment

Ti= the fixed effect of T the diet.

Eij= the experimental random error associated with
individual J,

RESULTS AND DISCUSSION

Growth performance

The growth performance parameters of Nile tilapia
Oreochromis niloticus fingerlings which fed diets
supplemented with either feed additives of (Biobuds®2-
X) or (Biogen®) are shown in Table {2). Average initial
body weight of Nile tilapia fingerlings fed the
experimental diets at the start did not ditfer, indicating
that groups were homogenous. At the end of the
experimental period (90 days), the group of fish fed the
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supplemented diets grew as well or better than the group
of fish fed the basal diet. Whereas the final body weight
of the fish groups fed on diets 6 and 5 had significantly
(P<0.05) higher final body weight than the rest of the
experimental groups. However, the lowest final body
weight (80.7g) was achieved by the group of fish fed the
basal diet. Analysis of variance for weight gain
followed the same trend as in final body weights. On the
other hand the fish groups fed on diets 6, 5, 3 and 2 had
significantly (P<0.05) higher SGR than the rest of
experimental groups. However at the end of the trial,
SGR values were 3.04 (basal diet), 3.13, 3.32, 3.38,
3.29, 3.37 and 3.37 %/d for fish groups fed on diets
containing 0.05, 0.075 and 0.1% (Biobuds®2-X) and
0.05,0.075 and 0.1% (Biogen®™), respectively. These
results are in agreement with the results of Mehrim
(2001), and Diab, et al. (2002) for tilapia. Khattab et al.
(2004) reported that the Nile tilapia (O. niloticus)
fingerlings fed on diets supplemented by probiotics
exhibited greater growth than those fed with the control
diet. Also, they reported that the diet contain 30%
protein supplemented with Biogen at level of 0.1%
produced the best growth performance and feed
efficiency, suggesting that Biogen® is an appropriate
growth-stimulating additive in tilapia cultivation.
Similar results were reported using bacteria as a
probiotics by Kozasa (1986) for yellowtail, Gatesoupe
(1989 and 1991) and Gatesoupe ef al. {1989} for Turbot
and Japanese flounder, in addition Carnevali ef al
(2006) for sea bass Dicentrarchus labrax, Decamp and
Moriarty (2006) for shrimp and Yanbo and Zirong
- {2006) for common carp (Cyprinus carpio). Similar
trend was found, in this respect with Noh ef al. (1994)
and Bogut ef ol (1998) who studied the effect of
supplementing common carp feeds with different
additives, including antibiotics, yeast (8. cerevisiae) and
bacteria (8. faecium). They observed better growth with
probiotic-supplemented diets but obtained the best
growth with the bacterium not the yeast. In contrary
with these findings Abdelhamid ef a/. (2002) who found
that Biogen® suplumentation did not significantly
improve growth performance in tilapia fish.
Furthermore, Lara-Flores ef ¢l. (2003) who reported that
fry tilapia fed diets containing 40% protein
supplemented with yeast produced the greater
performance and feed efficiency than bacteria.

Feed uiilization

Results of feed utilization in terms of FCR, PER
and FE are presented in (Table2). The average of feed
conversion ratio (FCR) in fish groups fed on diets 6 and
5 followed by groups of fish fed on diets 3 and 2 were
significantly (P<0.05) improved in comparison with the
other groups and better than the basal diet. The FCR
was found to be 1.73 (Basal diet), 1.65, 1.45, 1.44, 1.55,
1.44 and 1.41, respectively. These results indicated that
the best (P<0.057 FCR values were obtained by groups
of fish fed on dizt 6 followed by diets 5, 3 and 2, The
best FCR vaiues observed with probiotic-supplemented
diets suggest that addition of probiotics improved feed
utilization, with bacteria being the most effective of the
supplements tested in the present study. Similar results
have been reported for probiotics containing bacteria

(Biogen®) use in diets for tilapia fingerling by Khattab
et af. (2004). In practical terms, this means that the use
of probiotics can decrease the amount of feed necessary
for animal growth which could result in reductions of
production cost. The same trend was observed in PER
where the fish groups fed on diets 6 and 5 showed better
(P<0.05) PER values compared with the other groups.
The PER was found to be 1.92 (Basal diet), 2.01, 2.23,
226, 2.07, 2.29 and 2.34 respectively. The protein
efficiency ratio results indicate that supplementing diets
with probiotics significantly (P<0.05) improved protein
utilization in tilapia. This contributes to optimize protein
use for growth, a significant quality given that protein is
the most expensive feed nutrient. Proboitics might
improve digestibility of protein which explained the
better feed efficiency seen with the supplemented diets.

Also, the results of feed efficiency followed the
seme trend as FCR and PER which was found to be 0.71
for diet 6, 0.69 for diet 5 and 0.69 for diet 3. In the
present study, the commercial feed additives
(probiotics) used significantly (P<0.05) enhanced feed
efficiency and the results are in agreements with the
findings of Khattab er af. (2004) and Bomba et al.
(2002).

Whole body composition

An average of whole body composition including
crude protein, ether extracts, crude fiber and ash
estimated (as wet weight basis) are presented in Table
{3). No significant differences were observed in whole
body moisture, crude fiber and ash. Crude protein and
ether extracts contents in whole fish body were not
significantly with diets 1, 2 and 3 in comparison with
basal diet. Concerning crude protein in whole fish body
were significantly increased (P<0.05) while ether
extracts were significantly decreased with Biogen®
levels for diets 4, 5 and 6. These results are in close
agreement with the results of Mehrim (2001) and
Khattab et af. (2004).

Economic evaluation

Calculations of economical efficiency of the tested
diets based on the cost of feed, costs of one Kg gain in
weight and its ratio with the control group are shown in
Table (4). As described in this Table feed costs and cost
per kg gain {LE) were the highest for the control Basal
diet (4.41 LE) and gradually decreased with increasing
the levels of feed additives (Biobuds®2-X Biobuds®2-X
and Biogen®). The lowest relative percentages of feed
cost/ kg fish being to be 96, 86, 86, 91, 85 and 83 for
diets 1, 2, 3, 4, 5 and 6, respectively. Moreover, the
relative percentage of feed cost/ kg gain was found to be
4.22,3.75,3.74,3.95, 53.70 and 3.64 LE for diets 1, 2, 3,
4, 5 and 6, respectively. These results indicate the effect
of Biobuds®2-X and Biogen® which improved growth
and feed utilization parameters of mono sex Nile tilapia
fingerlings as noted in Table (2). On the other hand, the
incorporation of Biobuds¥2-X in mono sex Nile tilapia
fingerlings diets seemed to be not economic at
incorporation level 0.05% but increasing its level to
0.075 and 0.1% sharply decreased feed cost by 3.75 and
3.74 L.E. Also, the incorporation of Biogen® at levels of
0.05, 0.075 and 0.1% seemed ic be more efficiently
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economic. The reduction of feed costs was ecasily
observed for the feed cost/Kg weight gain which
decreased with the increasing incorporation levels of
Biogen® up to 0.1% with diet 6 for mono sex fingerling
Nile tilapia. These results were in agreement with
Mehrim (2001), Khattab et ai. (2004) and Carnevali et
al. (2006).

In addition, Survival rate (%) shown in Table (2}
illustrated that mortalities were not effected with
treatmenis  supplemented by the application of
commercial feed additives (Biobuds*2-X and Biogen®).

CONCLUSION

From the previous results, it could be concluded
that the positive influence of proboitics additions
(Biobuds®2-X and Biogen®) on growth performance of
monosex fingerlings Nile tilapia diets showed desirable
effect for Aquaculture production. From feed utilization
data and the economical point of view the diet
supplemented with 0.1% Biogen® was the best
treatment.

Table (2): Growth Performance and feed utilization of Q. nifoticus fingerlings fed the experimental diets

Experimental Diets

Parameters Basal diet 1 2 3 4 5 6
{control) ]
Initial avg. wt. (g) 52 52 52 5.0 4.9 5.1 5.1
final avg, wt. (g) 80.7¢ 87.5° 104* 1044 ° 95° 105.7° 106°
Weight gain (g) 75.5° 82.3¢ 98.8" 99.4° 90.1° 100.6* 100.9*
SGR%/d 3.04¢ 3.13°¢ 3.32° 3.38° 3.29° 3.37¢ 337°
FCR 1.73¢ 1.65° 145" 1.44° 1.55° 1442 141°
PER 1.92¢ 2.01° 223" 2.26" 207 2.29° 2.34°
FE 0.57¢ 061° 0.68° 0.69° 0.64° 0.69° 0.71°
Feed intake {g) 1312 135.5 1435 143.1 140.5 144.9 142.3
Survival rate (%) 95 100 100 100 100 100 100

Values in the same row with a common superscript are not significantly different (P<0.05)

1- Body weight (BW); individual fish were weighted every 15 day to the nearest g.
2- Weight gain (WG) = average final weight (g) - average initial weight (g)

3- Specific growth rate (SGR} = (Ln. Final body weight- Ln. Initial body weight) x 100/ experimental period (days)

4-Feed conversion ratio (FCR) = feed intake (g) / body weight gain (g)
5- Protein efficiency ratio (PER) = weight gain (g) / protein intake (g)
6-Feed efficiency = (Body weight gain (g)/ feed intake (g)

7- Survival rate =No of survive fish/total No. of fishX 100,

Table (3): Chemical composition of whole body O. niloticus fingerlings fed the experimental diets (As wet basis)

Experimental diets

Chemical Initial
composition Al Basal diet 1 2 3 4 5 6
{control)

Moisture 77.43  70.50° 70.60° 70.48* 1047 70.50* 70.62° 70.64*
Crude protein ~ 13.55  15.15" 15.25" 15.24* 1527 16.22"  16.25" 16.24
Ether extract 4.5 7.73° 747 7.50* 748 6.52" 6.49" 6.51°
Crude fiber 0.55 1.02* 1.03* 1.00° 1.03* 1.03* 1.02* 1.01°
Ash 3.97 5.60* 5.65° 5.78* 5.75° 5.73* 5.62° 5.60

Values in the same row with a common superscript are not significantly different (P<0.05).
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Table (4): Cost of feed required for producing one Kg gain of O. niloticus fingerlings fed the experimental diets.

Basal Experimental Diets

ITEM diet

{control) 1 2 3 4 5 6
Cost /kg diet (LE) 2.55 2.56 2.59 2.60 2.55 2.57 2,58
ﬁ(‘;‘;s“md feed to produce lkg fish o, 1.55 138 137 148 137 134
Feed cost per kg fresh fish (LE) 4.13 3.97 357 ~ 3.56 3.77 3.52 346
Relative % of feed cost/ kg fish 100 96 86 86 91 85 83
Feed cost /1Kg gain(LL.E) 4.41 4.22 3.75 3.74 3.95 3.70 3.64
Relative % of feed cost of Kg gain 100 95 85 84 89 84 82

1- Cost per Kg diet L.E.

2- Feed intake per fish per period/ final weight per fish Kg/Kg
3-Step 1 X step 2

4- Respective figures for step 3/ highest figure in this step
5-Feed intake per Kg gain X step 1

6- Respective figures for step 5/ highest figure in this sten

*Cost of 1 kg ingredients used were 5.6L.E for fish meal, 1.76 L.E for soybean meai, 2.70 L.E for corn gluten, 0.95 L.E for wheat
brar, 0.85 L.E for corn,4 L.E for oil, 5L.E for Vit & Min, 55 L.E for Biobuds®2-X and 35 L.E for Biogen®.

Feed Ingredients price of 2006.

REFERENCES

AQ.AC. (1995). Association of Ofticial Analytical
Chemists, Official methods of analysis. 16th
edition, AOAC, Arlington, VA. 1832pp.

Abdelhamid, A. M., Khalil, F. F. M., El-Barbary, M. [,
Zaki, V. H. and Husien, H. S, (2002). Feeding
Nile titapia Biogen to detoxify aflatoxin diets. In
Proceeding of the 1* Annual Scientific
Conference of Animal and Fish Production.
Mansoura. Pp 208-230.

Bogut, 1., Milakovic’, Z., Bukvic’, Z° ., Brkic', S,
Zimmer, R. (1998). Influence of . probiotic
(Streptococcus faecium M74) on growth and
content of intestinal microflora in carp (Cyprinus
carpio). Czech, J. Anim. Sci. 43, 231-235.

Bomba, A., Nemcova, R., Mudrona, D. and Guba, P.
(2002). The possibilities of potentiating the
efficacy of probiotics. Trends in Food Science
and Technology, 13:121-126.

Carnevali , O; De Vivo. L; Sulpizio. R; Gioacchin,
G ;Olivotto. I; Silvi.S and Cresci. A. (2006).
Growth improvement by probiotic European sea
bass juveniles (Dicentrarchus labrax, L.), with
particular attention to IGF-1myostatin and
cortisol gene expression. Aquaculture, 258: 430-
438.

Decamp, O. and Moriarty, D.J.W. (2006). Probiotics as
alternative to antimicrobials: limitations and
potential. World Aquaculture, 37(4):60-62.

Diab, A.S; EL-Nagar,0.G and Abd-El-Hady, M.Y.
(2002). E valuation of Nigella sativa L. (black
seeds; baraka), Allitm sativum (garlic)& Biogen
as a feed additives on growth performance of
Oreochromis niloficus fingerlings. Vet. Med. 1.,
Suez canal university SCVMI, 5 (2): 745-753.

Duncan D.B. (1955). Multiple range and Mmultiple f
test Biometrice 11:1-42.

FAO (2004). Food and Agriculture Organization of the
United Nation. Biotechnology application for the

Indian feed Industry: Prospects for growth.
Agrippa Electronic Journal FAQO, Rome.

Fuller. R. ( 1992). History and development of
probiotics. In: Fuller, R. (Ed.), Probiotics: the
Scientific Basis, vol.232, Chapman & Hall,
London, pp. 1 — 18.

Gatesoupe, F.J., (1989). Further advances in the
nutritional and antibacterial treatments of rotifers
as food for turbot larvae, Scophthalmus maximus
L. In: De Pauw, N., Jaspers, E., Ackefors, H.,
Wilkins, N. Eds., Aquaculture — A
Biotechnology in Progress. European
Aquaculture Society, Bredene, Belgium, pp. 721
730.

Gatesoupe, F.J., (1991). The effect of three strains of
Iactic bacteria on the production rate of rotifers,
Brachionus plicatilis, and their dietary value for
larval turbot, Scophthalmus maximus.
Aquaculture 96, 335-342.

Gatesoupe, F.J. (1999). The use of probiotics in
aquaculture. Aquaculture, 180: 147-165.

Gatesoupe, F.J., Arakawa, T., Watanabe, T., {1989).
The effect of bacterial additives on the
production rate and dietary value of rotifers as
food for Japanese flounder, Paralichthys
olilaceus. Aquaculture 83, 3944,

GAFRD (2006). General authority for fish resources
development. Fishery statistic. Egyptian Ministry
of Agriculture.

Gibson, G.R. and Roberfroid, M.B. (1995). Dietary
modulation of the human colonic microbiota:
introducing the concept of prebiotics. J. Nutr. 125,
1401-1412,

Gongora, CM. (1998). Mecanismos de resistencia
bacteriana ante la medicina actual McGraw-Hill,
Barcelona,456 pp. )

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

Khattab, Y. A. E, Shalaby, A. M. E., Sharaf Saffa, M.,
El-Marakby, H. and RizlAlla, E. H. (2004), The



54

Mohamed et ol | 2007

physiological changes and growth performance
of the Nile Tilapia Oreochromis niloticus after

feeding with Biogen® as growth promoter. Egypt.

J. Aquat. Biol, And Fish., Vol. 8, No.2: 145-158.

Klaenhammer. T.D. and Kullen, M.J.( 1999). Selection
and design of probiotics. Int. J. Food Microbiol.
50, 45— 57.

Kozasa, M., (1986). Toyocerin_Bacillus toyoi.as growth
promotor for animal feeding. Microbiol. Aliment.
Nutr. 4, 121-135.

Lara-Flores, M., Olvera-Novoa, M.A., Guzma'n-
Me'ndez, B.E. and Lo'pez-Madrid, W. (2003).
Use of the bacteria Streptococeus faecium and
Lactobacillus  acidophilus, and the yeast
Saccharomyces cerevisiae as growth promoters
in Nile tilapia (Oreochromis niloticus).
Aquaculture, 216: 193-201.

Li, P. and Gatlin HI, D.M.( 2003). Evaluation of
brewers yeast {(Saccharomyces cerevisiae) as a
feed supplement for hybrid striped bass (Morone
chrysaps_M. saxatilis). Aquaculture, 219: 681—
692.

Li, P. and Gatlin IT}, D.M. (2004). Dietary brewers yeast
and the prebiotic Grobiotic ™ AE influence
growth performance, immune response and
resistance of hydride striped bass ( Morone
chrysops X M. saxatilis) to Streptococus iniae
infection. Aquaculture, 231: 445-456.

Li, P, and Gatlin III, D.M. (2005). Evaluation of the
prebiotics GroBiotic "-A and brewers yeast as

dietary supplements for sub-adult hydride striped
bass ( Morone chrysops X M. saxatilis)
challenged in situ with Mycobacterium marinum.
Aquaculture, 248: 197-205.

Mehrim, A. . M. (2001). Effect of some chemical
pollutants on growth performance, feed and
nutrient utilization of Nile Tilapia (Oreochromis
niloticus). M.Sc. thesis, Saba. Basha. Alex.
University, 215 pp.

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

Pantha, M. B. (1982). The use of soybean in a practical
feeds for tilapia (0. niloticus). MSc Thesis, Univ.
of Striling,Scotland.

Szilagyi, A. (2002). Lactose-a potential prebiotic.
Aliment. Pharmacol. Ther. 16, 1591-1602.
Teitelbaum, J.E. and Walker, W.A .( 2002). Nutritional
impact of pre- and probiotics as protective
gastrointestinal organisms., Annu. Rev. Nutr. 22,

107-138.

White, L.A., Newman, M.C., Cromwell, G.L. and
Lindemann, M.D. (2002). Brewers dried yeast as
a source of mannan oligosaccharides for
weanling pigs. J. Anim. Sci. 80, 2619 2628.

Yanbo,W and Zirong, X(2006). Effect of probiotics for
common carp (Cyprinus carpio) based on growth
performance and digestive enzyme activities.
Animal and feed Science technology,127: 83-292.

Cilpua) B Atial) B 9 galll phaT o duitdall cliLaY) (any aladied aull
caialh g g il el diad

30 daadl 2o — pUEH se Dagyy - deas daal A
e = i a1 £10YY -yl 518 Aaals — e 30 A0S — Lanilh 5y iy 3 gl £V i

aimy Al bl ] Cliaral 4 gailt ool o 4 ol Lol el (e (ilise (e g il 00l 3 jad 2y ol
(Ze) g VYo . ',OQ)(_'»._;_’_}_I“L:HJs(Z',\ PRITA L) ja@ﬂlwag,m‘&m;ammbmmrsu&g
Wl lanreal fra Ve Jaaes p3a a3 Eiia ke jaill e e s ¥ A5 il B0 Sakad 5 J 5 K dldlaa M ABLaYY
ggls.ad_jﬁdmj,‘mmidaiauﬁ,_uﬁﬁ-sa.,.li__uﬂc.uﬂm,gﬁ-,T.ioQJJmMgm,.:ch,gJam
Lo genas A laally 4 el A 00N cllayl Lol Gl ol 3330 e cude A0 bl ellead cilpnpal (6 0y pall (Jited 5eUS
Gl Ao cuia LAl Sleah e o e ol aals 2L L kel G cumiadt (J a8l Aile e cude A )
Gzl U8 70,V 3850 G ) plaiid of zeilsill aha & pelab J Sl A0l 45 Ually 4 el el it Ll Gl
paill gtal ) Lol s Al Cus e el





