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ABCTRACT

To evaluate the effects of different dietary levels of two feed additives, mainly
Super Biobuds (P4) and Bio-yeast (P2).This laboratory study was carried out for 12
weeks. Each probiotic was tested at 3 levels, being 0.5, 1.0, and 1.5 g/kg diet. Each
level was presented in 3 replicates. Twenty one glass aquaria (each of 60X75X50 cm
and180 | water volume). Each aquarium was stocked by 10 African catfish fingerlings
and fed daily at 3% of the biomass for 6 days a week. The obtained results could be
summarized in the followings:
1)The use of probiotics in the diet of African catfish was better than the control
(without additives) concerning the growth, feed utilization, and serum proteins of the
fish.

2)The best fish growth was obtained using 1.0 and 1.5 from P2, and 1.5 g/kg from P41,
respectively.

3)The use of such probiotics was responsible for increasing the crude protein
percentage in the African catfish body, where the highest protein content was found
by feeding 1.0, 1.5, and 1.5 g/kg diet of P2, P2, and P4, respectively.

So, it is to recommend the addition of 1.5 g/kg Bio-yeast (P2) to the African
catfish diet to obtain fish with high protein content and low fat content; hence, leads to
improvement in cultured fish performance and its quality.

INTRODUCTION

During the last three decades, a great attention was paid towards
aquaculture as an attempt to fulfill the gap between the increased population
and their demands from animal protein. Aquaculture is still the fastest
growing food producing sector, compared to other food commodities with an
annual increase of approximately 12% (FAO, 2009).The use of antibiotics in
aquaculture as disease prevention and growth promotion may introduce
potential hazard to public health and to the environment by the emergence of
drug-resistant microorganisms and antibiotic residues. Furthermore, the
normal microbial flora in the digestive tract, which is beneficial to fish, is also
killed or inhibited by oral chemotherapy (FAO/WHO/OIE, 2006). With
increasing demand for environment friendly aquaculture, the use of probiotics
in aquaculture is now widely used instead of chemotherapy and antibiotics to
increase safety protein production for human.Probiotics include bacteria and
yeasts, the beneficial role of yeasts being of particular interest because they
represent an important source for nonspecific immuostimulants as p-glucans
(Sahoo and Mukherjee, 2002), chitin (Vecchiarelli, 2000), nucleic acids as
well as mannan oligosaccharides (Li et al., 2004) and also yeast act as
growth promoters(Li and Gatlin, 2005) of various fish species.The objective of
this study was to investigate the effects of three different levels of two
commercial probiotics,on the growth performance, feed efficiency, immunity
and carcass composition of catfish fingerlings.



Abdelhamid, M. A. et al.

MATERIALS AND METHODS

The experimental feeding was carried out during 2010 in the wet lab.
ofCentral Laboratory for Aquaculture Research, Abbassa, Abo Hammad,
Shargia Governorate, Egypt. The study aimed to investigate the effect of
dietary graded levels of SuperBiobuds and Bioyeast on the performance,
feed utilization, blood constituents, and body composition, of catfish
(Clariasgraiepinus) fingerlings.

Experimental facilities: Twenty one glass aquaria with dimensions of 60 x 75
x 50 cm (water volume 180 l/each) were used at triplicates/treatment. Catfish
fingerlings were obtained from Kafr-ElsheikhGovernorate, Egypt. After arrival,
fish were kept under the same environmental conditions and placed in
fiberglass tanks for 2 weeks as adaptation period to alleviate stresses during
transportation and to be adapted to the new conditions. Fish were fed a
control diet containing 30 % crude protein for two weeks, during this period
healthy fish of the same weight replaced the dead ones. Fifteen fish were
kept frozen at — 20 °C for proximate analysis at the start of the experiment.
After 14 days adaptation period, 210 fish of the same initial body weight (16
g/fish) were selected and randomly distributed into 7experimental treatments
(2 probiotics x 3 levels of each + control) in triplicates. Each aquarium was
supplied with compressed air via air-stones using aquarium air pumps.
Settled fish wastes with one half of aquarium's water were removed daily by
siphoning and water volumes were replaced by dechlorinated aerated tap
water from the storage tank. Water temperature range was 25 — 27°C. Each
diet was given to the fish at a rate of 3 % of live body weight twice daily at 9
a.m. and 1 p.m. The appointed quantity of diet was offered to the fish 6 days
a week throughout the experimental period (90 days).Fish in each aquarium
were weighed biweekly and the amounts of the required feed were readjusted
according to the actual body weight. The dead fish was daily recorded and
removed. At the end of study, fish were individually weighed and their lengths
were measured.

Feed additives:Two preparations of commercial probiotics were used as
sources of Lactobacillus acidophillus, Streptococcus faecium,Lacticacid
bacteria,Aspergillusoryzaefermentation and bacterial nutrients, yeast
(Saccharomycescerevisiae to test their effects on the growth performance
and feed utilization of catfish (Clariasgraiepinus) fingerlings. The composition
of these probiotic preparations, as claimed by the manufacturers is:

Super Biobuds (P1):It is active dried yeast culture composed mainly of
beneficial yeast (800 milion CFU/g live cell yeast, Saccharomyces
cerevisiae, 6%), extruded wheat middling (45%), calcium carbonates
(48.5%), soybean oil (0.5%), digestive enzymes, essential amino acids,
vitamins, minerals and immune stimulants.

Bio-yeast (P2):lt is dried product composed mainly of yeast culture,
beneficial bacteria, digestive enzymes, vitamins, chelated minerals, amino
acids and immune stimulants (Saccharomyces cerevisiae5 billion cells / g,
Lactobacillus acidophilus5 billion cells / g, Streptococcus faecium 5 billion
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cells / g, Lactic acid bacteria 2.0%, Aspergillusoryzaefermentation 27.5%,
yeast fermentation extract yeast fermentation extract 33.5%).

Experimental diets:The probiotics (P1 and P2) were applied in catfish diets
at three levels, being 0.5, 1 and 1.5 g/kg diet. The control group received the
basal diet free of probiotic supplementation. All experimental diets (Table 1)
were formulated to cover all nutrients requirements ofcatfish (Table 2) as
recommended by National Research council (NRC, 1993). The dietary
ingredients (from the local market) were finely ground and weighed according
to their percentage and mixed together, then water was added to each diet to
be easily pelleted by pressing through 1 mm diameter pelleting unit. The
pellets were dried in a drying oven at 60 °C for 24 hours and stored at — 4°C
until use during the trial to avoid oxidation and rancidity.

Table 1: Composition (g/100g) of the diets used in the experiment.

Super Biobuds Bio-yeast

Ingredient Control (P1) g/k (P2) g/k

0.5 1.0 1.5 0.5 1.0 1.5
Fish meal 9.2 9.2 9.2 9.2 9.2 9.2 9.2
Soybean 52.5 52.5 52.5 52.5 52.5 52.5 52.5
Yellow corn 19.5 19.5 19.5 19.5 19.5 19.5 19.5
Starch 8.00 7.95 7.9 7.85 7.95 7.9 7.85
Corn oil 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Fish oil 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Vit.& Min.” 35 35 35 35 3.5 35 35
Cellulose 35 35 3.5 35 3.5 3.5 35
Probiotic - .05 0.1 0.15 0.05 0.1 0.15

*1- Vitamin premix (per kg of premix): thiamine, 2.5g; riboflavin, 2.5g; pyridoxine, 2.0g;
inositol, 100.0g; biotin, 0.3g; pantothenic acid, 100.0g; folic acid, 0.75g; para-
aminobenzoic acid, 2.5g; choline, 200.0g; FeCsHs0;.3H.0, 25.0; ZnCO;, 5.5; MnCl..4H0,
2.5; CuCl,, 0.785; CoCl;.6H,O, 0.477; Cal0;.6H.0O, 0.295; CrCl;.6H,0, 0.128; AICI;.6H.0,
0.54; Na,SeO;, 0.3 g nicotinic acid, 10.0g; cyanocobalamine, 0.005g; a-tocopherol acetate,
20.1g; retinol palmitate, 100.000 IU; cholecalciferol, 500.000 1U.

*2- Mineral premix (g/kg of premix): CaHPO,.2H,0, 727.2; MgCO,.7H,0, 127.5; K.Cl, 50.0;
NacCl, 60.0;

Table 2: Chemical composition (% on dry matter basis, determined

according to AOAC (1990)) of the experimental diets.

Chemical analysis

Experimental diet

Control Super Biobuds(P1) Bio-yeast(P2)
Dry matter 92.30 92.55 92.56
Crude protein 29.94 30.02 30.16
Ether extract 9.35 6.72 6.49
Crude fiber 5.55 2.37 2.20
Ash 7.24 3.29 5.25
NFE* 47.92 57.60 55.90
GE(kcal/100g)** 457.36 459.71 457.20
P/E ratio (mg/kcal.) 65.46 65.06 64.91

*Nitrogen free extract (NFE) = 100- (protein + lipid + ash + fiber)

** according to NRC (1993).
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Experimental conditions:Fish were reared in fresh water. Temperature, pH,
dissolved oxygen and photoperiod values were 27°C, 8.8, 6.8 ppm and 12/12
hours light/darkness, respectively. Water exchange rate was 30 % daily of the
total volume of rearing water.

Proximate chemical analysis of fish body:After growth trial, the fingerlings
at the beginning of trial, and the whole fish body collected from each
treatment were analyzed according to the standard methods of Association of
Official Analytical Chemists (AOAC, 1990) for moisture (using drying oven
GCA, model 18 EM, Precision Scientific group, Chicago, lllinois, USA),
protein (using a microkjeldahl apparatus Labconco, Labconco Corporation
Kansas, Missouri, USA), total lipids (using Soxhlet apparatus Lab. Line
Instruments, Inc., Melrose Park, lllinois, USA), and ash (using a muffle
furnace Thermolyne Corporation, Dubuque, lowa, USA).At the end of the
feeding period, fish as samples were weighed and killed. To obtain a
homogenous material for chemical analysis, five fish carcasses of each group
were homogenized by a mixer and stored at -20°C until analysis. Samples of
the homogenized fish carcass materials were taken for the determination of
dry matter.

Performance parameters:Catfish fingerlings were weighed biweekly during
the experimental period (90 days). Total weight was determined to the
nearest gram and the total length to the nearest centimeter.The performance
parameters including average daily gain (ADG), relative body weight gain
(RBWG%), specific growth rate (SGR), feed intake (FI), feed efficiency ratio
(FER), feed conversion ratio (FCR), protein intake (PI), protein efficiency ratio
(PER), fat intake (Fal), protein deposition (PD), fatdeposition (FaD), protein
productive value (PPV%), and condition factor (K) were calculated according
to Jauncey and Rose(1982). Also, hepato-somatic index (HIS) was
calculated.

-Gain =Final fish weight (g) — initial fish weight (g).

-Gain % = Gain of fish (g) / initial weight of fish (g) X 100.

-ADG = Gain (g) / time (day).

-RBWG % = {ADG / Initial weight of fish (g)} X 100.

-SGR =100 X{(In W2 —In W)/ T}

Where........... W is the final weight of fish (g).

Where........... Wi is the initial weight of fish (g).

In is natural log.

T is the period (day).

-FCR = Feed intake (g) / Weight gain (g).

-FER % = [(Weight gain (g) / feed intake (g)] X 100.

- Protein efficiency ratio (PER) = Weight gain (g) / protein intake (g).

-Protein productive value (PPV %) = Retained protein (g) / protein intake (g) x
100

-Fat productive value (FPV%) = Retained fat (g) / fat intake (g) x 100
-Condition factor (k) = Body weight (g) /{total length (cm)}3 X 100

- Hepato somatic index (HSI) = Liver weight (g) / fish weight (g) X 100
Physiological measurements:Fish blood samples were collected without
anticoagulant. In serum, calorimetric determinations were carried out fortotal
protein andalbumin concentrations (using commercial kits);whereas,
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globulinconcentration was obtained by the subtraction of albumin from total
protein.

Respiratory burst activity by measuring nitroblutitrazoliumactivity
(NBT):The NBT (yellow) is reduced to formazan (blue) in the reaction with
oxygen radicals from neutrophils and monocytes, the analysis of the
production of oxygen radicals by the use of NBT can done by
spectrofigmeterat 620 nm according toSiwickiet al. (1985).

Lysozyme activity:The lysozyme activity was measured using Figelectric
colorimeter with attachment for turbidity measurement. The lysozyme content
is determined on the basis of the calibration curve and the extinction
measured (Schaperclauset al. 1992).

Bacterial challenge test:At the end of the experiment, fish at each treatment
were randomly divided into two subgroups, each containing 10 fish which
were placed into 140-l tanks each. The feeding rate was 5% of biomass per
day during 10 days. The challenge experiment was carried out using the
strain Aeromonashydrophila, isolated previously in the laboratory of Fish
Disease Department, Central Laboratory for Aquaculture Research, Abbassa,
Abo-Hammad, Shargia, Egypt. Fish were inoculated intraperitoneally (IP) with
0.1 ml bacterial suspension containing 5 x 105 CFU/ml. The same number of
fish were inoculated with 0.1 ml saline solution and used as control.
Inoculated fish were observed daily for 10 days after inoculation, and
mortalities were recorded. These experiments were carried out in duplicate.
Statistical analysis:The obtained data were statistically analyzed using
general linear models procedure adapted by SPSS(2004) for user's guide.
Least significant difference according to Duncan (1955) within program SPSS
was done to determine the degree of significance among means. Data were
considered significantly different at P < 0.05.

RESULTS AND DISCUSSION

Gain and survival:Table 3 presents the mean values of growth performance
parameters of the experimented catfish (Clariasgariepinus) fed either super-
Biobuds containing experimental diet (P1)or Bio-yeast containing
experimental diet (P2) concerning initial bodyweight (IW), final bodyweight
(FW), weight gain (WG), relative body weight gain (RBWG), average daily
gain (ADG), specific growth rate (SGR), and survival rate (SR). The data
cleared that probiotics used in the present study caused significant (P<0.05)
improvements in all tested criteria comparing with the controls; although,
there were no significant (P=0.05) differences among the initial body weights.
The best FW (36.38g), WG (20.76 g), SGR (0.93%/d), and SR (100 %) were
obtained by using Bio-yeast at 0.1 % of the diet. The improved fish growth
may possibly due to the improved feed intake, which may be possibly has
happened due to the acceleration of the digestive system development and
the increased nutrients digestibility (Suzeret al., 2008).

In this regard, Wachéet al. (2006) found that the addition of live yeast
improved nutrients digestibility, which may in turn explain the better growth
and feed efficiency for all yeast supplements. El-Harounet al. (2006)
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examined the probiotic supplement in the diet of Nile tilapiafingerling for 120
days. A probiotic (Biogen®) was used at 0, 0.5, 1.0, 2.0, and 2.5% inclusion
rates in the experimental diets. It was found that weight gain and specific
growth rate were significantly (P<0.01) higher in the treatment received
probiotic (Biogen®) than the control diet, and the optimum Biogen level was
0.5%. El-Haroun (2007) also working on the same probiotic (Biogen®)
obtained the same beneficial effects by African catfish.

Table 3:Comparison of growth performance of Clariasgariepinusfed
Biobuds (P1) and Bioyeast(P2 )containing experimental diets
(means * SE).

Item Control Super Biobuds (g/kg diet) Bio-yeast (g/kg diet)
0.5 1.0 1.5 0.5 1.0 1.5
IW,g 16.12 16.01° 16.022 16.032 16.022 16.012 16.12
+0.05 +0.01 +0.02 +0.02 +0.01 +0.006 +0.008
FW.,g 25.33¢ 33.56 32.53° 33.63 32.36° 36.38° 35.43
+0.24 $0.74 +1.29 +0.5 $0.95 $0.72 +0.36
WG,g 9.23¢ 17.56°° 16.5° 17.6% 16.33° 20.76° 19.4%°
+0.23 $0.74 $1.3 +0.47 $0.97 +0.69 +0.36
WG% 57.53¢ 109.6*° 102.8° 109.5°° 101.9° 129.6° 121.1%°
$1.3 4.7 +8.25 2.8 $6.1 14.3 2.2
ADG 0.106¢ 0.206° 0.196° 0.21b° 0.196° 0.246° 0.233%
+0.006 +0.01 +0.01 +0.005 +0.01 +0.008 +0.003
RBWG% 0.66° 1.29% 1.22° 1.31%° 1.22° 1.542 1.45%
+0.03 $0.07 +0.10 +0.03 +00.07 $0.52 +0.01
SGR, %/d 0.53° 0.86% 0.082% 0.85% 0.81% 0.68% 0.932
+0.01 $0.03 +0.05 +0.01 +0.04 +0.28 +0.01
SR% 96 98 99 98 98 100 100

Means having the same letter in the same row is not significantly different at P = 0.05.

Feed utilization:The following Table 4 presents the data obtained for the
experimental fish fed the SuperBiobuds and the Bioyeast probiotics
containing experimental diets, respectively, concerning feed intake, fatintake,
protein intake, feed conversion ratio (FCR), feed efficiency (FE), protein
efficiency ratio (PER), protein productive value (PPV), and fat productive
value (FPV). The dietary inclusion of the tested probiotics led to significant
(P<0.05) increase in FCR,PER,FER,and FPV besides improving the FCR
comparing with the controls. However, there were no significant differences
(P=0.05) among different Super biobuds concentrations.In addition, there
were no significant differences (P=0.05) between 1.0 and 1.5 Bioyeastlevels
but there were significant (P<0.05) differences between them and the control.
It is noticed that feed intake increased, while FCR decreased significantly
(P<0.05) with the increase of yeast level. The optimum values of these
parameters were obtained at 1.0 g yeast/kg diet. These results suggested
that yeast supplementation played a role in enhancing feed intake with a
subsequent enhancement of the fish body composition.Results of protein
productive value (PPV) and fat productive value (FPV) are shown in Table 4.
Protein productive value was better in 1.5% Bioyeast (37.2 %) than other
treatments. The lowest value of PPV was obtained by control group, but the
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differences between 0.5 and 0.1% Biobuds were not significant (P > 0.05) in
PPV% values (Table 4). Bioyeast(0.1 %)as a probiotics was the best one in
its effects on PPV values followed by Biobuds. The best fat productive values
(FPV) were obtained by the diet supplemented with 0.1% of Biobuds. The
lowest values were obtained by 0.1%Bioyeast and control group.

Table 4: Feed intake, fat intake,protein intake, feed conversion ratio,
feed efficiency ratio, protein efficiency ratio,protein productive
valueand fatproductive value ofClaris gariepinusfed diets
containing different levels of Biobuds (P1) and Bioyeast(P: )for
12 weeks (means * SE).

P.(g/kg diet) P(g/kg diet)
Items Control 0.5 1.0 15 0.5 1.0 15
Feed 45.8> 49.920 45.76° 49.820 50.032 51.12 49.6%0
intake, g +0.32 +1.04 +3.5 +0.79 +0.31 +0.95 +0.8
Fat 452> 1.512 1.37b¢ 1.482bc 1.482b¢ 1.532 1.493be
intake, g +0.31 +0.32 +0.11 +0.24 +0.09 +0.28 +0.24
Protein 13.4¢ 15.12 13.7b¢ 14 .8abe 14 .82bc 15.32 15.03be
intake, g +0.94 +0.32 +0.11 +0.23 +0.94 +0.28 +0.24
FCR 4932 2.8be 2.76% 2.76% 3.03° 2.43° 2.5¢
+0.12 +0.05 +0.16 +0.03 +0.17 +.06 +0.05
PER 0.682 1.19bc 1.2bc 1.18° 1.09¢ 1.362 1.292
+0.01 +0.02 +0.05 +0.01 +0.05 +0.05 +0.02
FER, % 20.13¢ 35.1° 36.06° 35.3° 36.03° 40.662 39.06%°
+0.39 +0.73 +1.7 +0.41 +2.4 +1.57 +0.81
PPV, % 7.16% 23.7b¢ 24 .3b¢ 30.6° 17.14¢ 37.22 33.42b
4.5 +8.2 +10.1 +3.09 +9.02 +3.0 +9.4
FPV, % 1.96¢ 2.54b 5.472 2.46° 2.91ab 1.61¢ 2.26°
+1.4 +0.91 +0.73 +0.66 +0.83 +0.9 +1.0

Means having the same letter in the same row is not significantly different at P = 0.05.

Similar results were also found by Khalil (1999)who indicated that the
dietary inclusion of dried live yeast significantly (P<0.01) improved nutrient
utilization (feed conversion, productive value and energy utilization) more
than those of the control diets. Abdelhamidet al. (2000) also found that the
combination of dried live yeast and lacto-sacc led to significant positive
effects on fish feed conversion and nutrient utilization.These results agreed
also with Lara-Flores et al. (2003) who evaluated the effect of the
supplementation of 0.1% of bacterial mixture a second supplemented at 0.1%
with the yeast, S. cerevisiae to diet of Nill tilapia (O. niloticus). They found
that fish fed diets supplemented with the yeast showed better feeding
efficiency than those fed diets containing the bacterial mixture.

The differences between 0.5 and 1.5 gBiobuds/kg diet and 1 and
1.5g Bioyeast/kg diet were not significant (P>0.05). In case of Bioyeast and
Biobuds, similar results were obtained concerning the effects on the growth
performance and feed utilization. However, the most likely explanation of the
enhanced feed efficiency and nutrient utilization because of adding a
lactobacillus supplement isdue to effect in suppressing pathogenic coliform in
the nutrients by reducing the thickness of intestinal epithelium (Shelby et
al.,2006).

Data presented in Table 5 showed the nutrients growth rate in whole
—fish body.Protein growth rate (PGR) was significantly (P>0.05) higher in fish
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fed Biobuds enriched diets than in that fed the control. Fat growth rate(FGR)
showed no significant differences (P>0.05) among all concentrations and
control.Protein conversion ratio (PCR) showed no significant differences
(P>0.05)between all Biobudslevels but there were significant
differencesbetween them and control.However, Abdelhamidet al. (2000;
2002; 2009; 2012 and 2013a, b, ¢, d) andMehrimet al. (2013)evaluated many
probiotics (yeast, Biogen®, Biomos®, and T-Protphyt 2000®) by Nile tilapia
and African catfish and confirmed their beneficial effects on fish performance,
feed and nutrient utilization, as well as immunity of fish.

Table 5: Nutrients growth rate in whole body of Clariasgariepinusfed
diets containing different levels of Biobuds (P4) and
Bioyeast(P;) for 12 weeks (means * SE).

P4(g/kg diet) P2(g/kg diet)

ltem | Control =575 1.0 15 0.5 1.0 15
par | 031® 0.25% 0.54° 0.1° 020% | 0.16° | 0.22®
£0.13 +.09 +07 5+.02 +08 +08 +11

ror | 0.08° 0.07° 0.14° 0.7° 029° 005 | 0.09°
+0.04 +01 +02 £02 £2 £02 +03

pcr | 146° 0.86% 0.8% 0.84% 092 | o074 | 0770
£0.028 | +0.014 | 3:0.04 | +0.008 | +0.04 | +0.02 | £0.01

Means having the same letter in the same row is not significantly different at P = 0.05.

Condition factor: At the end of the experimental period, Fulton condition
factor (K), hepato-somatic index (HSI) of catfish fingerlings(Table 6) were
significantly affected (P>0.05) byBioyeast.However, no significant differences
were foundamongdifferent levels of Bioyeast, while there was no significant
difference in hepato-somatic index (HSI) among all treatments of
Bioyest.However, it significantly differed amongdifferent levels of
Biobuds.The lowest values of K were obtained by 0.5% Biobuds.

Table6: Changes in Fulton condition factor (FQ) and hepato somatic
index (HSI), of (Claris gariepinus) fed diets containing different
levels of Biobuds (P1) and Bioyeast(P: )for 12 weeks (means *

SE).
P1(g/kg diet) P2(g/kg diet

item Control 55 1.0 15 0.5 1.0 15
:::gi':ion 0.52° 0.56® | 0.58® 0.62° 0.59® | 063" | 0.61°

+0.008 +0.05 +0.02 +0.008 +0.02 +0.02 | *0.06
factor (K)
::rr:;tt?c 0.80° 0.82° 1.05° 0.95%® 1.232 1.26° 1.07°
; +0.008 +0.08 +0.14 +0.2 +0.03 +0.08 | +0.08
index (HSI)

Means having the same letter in the same row is not significantly different at P = 0.05.

Carcass composition: Data of chemical composition (% DM basis) of fish
body at the start and at the end of the experimental period are shown in
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Table 7 for those fed the SuperBiobuds diets and Bio-yeast probiotic diets.It
is worthy to note that after feeding trial using commercial probiotics as growth
promoters, the carcass contained significantly higher CP compared with the
control.The carcass composition concerning DM, CP, and EE contents are
increased by age advance, but the ash percentages decreased. At the end of
the experiment, DM did not differ significantly (P=0.05) amongall dietary
treatments; yet, 1.0 Bioyeast was responsible for the highest CP and the
lowest total lipids.These results suggested that due to the high feed intake,
nutrient utilization and digestibility, the high changes in protein and lipid
content in fish body could be linked with the changes in their synthesis and
deposition rate in muscles (Abdel-Tawwabet al., 2008).

Table 7: Proximate chemical analysis (% on dry matter basis) of whole
body of (Clariasgariepinus) fed diets containing different levels
of Biobuds (P1) and Bioyeast(P: )for 12 weeks (means * SE).

Treat. Moisture Crude protein |Total lipids |Ash

Control 75.82+1.3 59.08°+0.6 20.38 2+0.53 |20.472°+0.11
P1 (g/kg diet) |0.5 |74.832+0.61 |62.01%°+1.06 20.492+0.89 |16.71°+£0.02
1.0 [74.273+0.77 |61.61%+1.4 21.712+0.33 |17.12°+0.06
1.5 74412112 (62.6°2+0.4 20.022+0.62 [17.68°+0.45

P2 (g/kg diet) (0.5 |74.832+0.61 |61.01%°+1.5 20.68 2+0.32 |15.652°+0.05
1 74.27°2+0.77 |64.13 2+0.06 19.74 2+0.65 |17.67 P+0.21
1.5 [74.41°2+1.12 [63.082+1.3 20.33 2+0.09 |23.452+2.08
Means having the same letter in the same column is not significantly different at P = 0.05.

In this regard, Lara-Flores et al. (2003) evaluated the effect of the
supplementation of 0.1% of bacterial mixture supplemented at 0.1% with the
yeast Saccharomyces cerevisiae to the diet of Nile tilapia. They found that
moisture and crude protein were not significantly affected by probiotics,
whereas ash content was singnificantly did.El-Harounet al. (2006) examined
the probiotic supplements in the fingerling diet of Nile tilapia, O. niloticus (L)
for 120 days. A probiotic (Biogen®) was used at 0, 1.0, 1.5, 2.0 and 2.5%. No
significant differences were observed for moisture, protein, and ash contents
among the experimental diets, while the lowest gross energy and lipid content
were recorded for fish fed the diet containing 0.5% Biogen. However, a
negative relationship was noticed between CP and EE contents of fish body
but a positive relationship between CP and ash contents was recorded too
(Abdelhamidet al., 2007).

Immunity: Table 8 shows the value of NBT and lysozyme value at the end of
the experimental feeding period. There was significant increase in NBT value
in the treatments 0.5 and0.1 Py as well as 1 and 1.5 P.compared with the
NBT value of the control.There was no significance(P=0.05) between 0.5and
1.0 Pjor 1.0 and 1.5 P,.0On the other hand, there was no significant
difference(P=0.05) between the lysozyme of control and the other treatments.
The results in Table 8 indicated that the value of lysozyme activity was
0.2545 mg/ml serum of the control group and increased significantly (P<0.05)
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only at 0.5 g/kg of Bioyeast1.0 g/kg Bioyeast. On the other hand, there were
no significant difference between the control and other treatments.

Table8:Nitro blue tetrazolium activity (NBT, mg/ml) and serum lysozyme
activity (ug/ml) in whole body of (Claris gariepinus)fed diets
containing different levels of Biobuds and Bioyeastfor 12 weeks

(means * SE).

Treatment NBT Lysozyme
Control 0.256+0.014 0.2541 b £0.005
Super Biobuds 0.5 g/kg 0.6792+0.05 0.2545°+0.004
Super Biobuds 1.0 g/kg 0.6202°+0.04 0.2655°+0.005
Super Biobuds 1.5 g/kg 0.401°9+0.08 0.2620°+0.003
Bioyeast 0.5 g/kg 0.469°°+0.017 0.4692°+0.017
Bioyeast 1.0 g/kg 0.7262+0.05 0.726°+0.05
Bioyeast 1.5 g/kg 0.5682°+0.05 0.5682°+0.05

Means having the same letter in the same column is not significantly different at P = 0.05.

Lysozyme is commonly found in the kidney, spleen, skin mucus, gills, blood
plasma, and ovaries of the fish. The enzyme may act as a first defense
against bacteria through its presence on external surfaces such as on the
skin mucus and gills. These defense strategies, together with the internal
function of lysozyme within the major organs, contribute greatly to preventing
bacterial infection. Changes in lysozyme activity are common once a fish
becomes infected with a pathogen, depending on the level of infection
(Siwickiet al., 1998). Moreover, Abdelhamidet al. (2006) detected significant
(P<0.05)decrease in lysozyme value in different tissues of fish suffered from
various environmental stresses.In the present study, lysozyme level
increased in serum of catfish fed diet contained Biobuds as 1.0 or 1.5%
compared to fish group fed the control diet. Plasma levels of lysozyme activity
were similar between treatments pre and post-challenge with E. ictaluri.

Data in Table 9 showed significant (P<0.05)increase in total protein, albumin
and globulin concentration.

Table 9:Serum biochemical changes of Claris gariepinusfed diets
containing different levels of Biobuds and Bioyeastfor 12 weeks
(means * SE).

Treatment Total protein (g/l)| Albumin (g/l) Globulin (g/1)
Control 32.669+.031 15.26°+0.26 17.4¢£0.5
Super Biobuds 0.5% 57.662+0.26 19.62+0.25 38.062+0.14
Super Biobuds 1.0% 50.5°+0.21 18.4v+0.25 32.13¢+0.06
Super Biobuds 1.5% 55.5¢+0.2 18.4b+0.25 37.120+0.45
Bioyeast 0.5% 41.47+0.13 16.2¢+0.26 25.29+0.31
Bioyeast 1.0% 56.46°+0.18 18.3°+0.17 38.062+0.39
Bioyeast 1.5% 54.3%+0.18 17.6°£0.2 36.7°+0.21

Means having the same letter in the same column is not significantly different at P = 0.05.
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Albumin and globulin concentrations are commonly used for evaluating the
effect of nutrients on the fish immunity. In the present study, total protein,
albumin, and globulin were significantly enhanced in all experiments
compared to control (P<0.05). The increase in these parameters indicates
that fish are immunologically strong (Nayaket al., 2007).

Pathogenicity (against Aeromonashydrophila):Table 10 shows the fish
mortality rate for 10 days after the interperitoneal (IP) injection of
Aeromonashydrophila. The cumulative fish mortality increased significantly by
time in all treatments. No fish mortality was observed in all treatments after
the 4 day. The total fish mortality after 10 days decreased significantly with
the increase of yeast level. The highest mortality after 10 days infection was
obtained inthe control (70%), whereas the lowest one was obtained for 1.5 g
Bioyeast diet (10%). These results suggested that the yeast supplementation
could increase the non-specific immune system of fish resulting in fish
resistance to A. hydrophila infection. These results agreed with Burgentset al.
(2004)who evaluated the effect of yeast supplement on disease resistance in
the pacific white shrimp (Litopenaeusvannamei). Animals were fed a standard
shrimp pellet diet supplement with 0% (control with 1% grain carrier), 0.5%
(with 0.5% carrier) or 1.0% XP for 4 weeks. Fish injected intramuscularly with
an LDso of gram-negative shrimp pathogen, Vibrosp. They found that survival
mean of 1.0% XP fed shrimp remained higher than that of the control, but the
difference was not significant and their result indicated that the dietary
administration of yeast culture could protect shrimp against a decline in
resistance to the infection by Vibrio sp. Li and Gatlin (2004) evaluated the use
of prebiotics, non-digestible dietary ingredients that beneficially affect the host
by selectively stimulating the growth and activating the metabolism of health—
promoting bacteria in the intestine tract. Two levels (1% and 2% of diet) of
Grobiotic™ AE and brewer's yeast were added to the basal control diet. Each
diet was fed to juvenile hybridstriped bass (Moronechrysops x M. saxatilis) for
7 weeks, which exposed to an estimated LDsqo of Streptococcus iniae. They
found that all groups of fish fed brewer's yeast and Grobiotic™ AE
significantly enhanced the survival after both exposure to S. iniae compared
to fish fed the basal control diet. Welker et al. (2007) evaluated the effect of
dietary supplementation of yeast or yeast subcomponents (YYS) as
commercial preparation of ($-1,3 glucan, monnan oligosaccharide, or whole-
cell Saccharomyces cerevisiae at the manufacturer’'s recommended levels on
the physiological performance of juvenile channel catfish, I. punctatus for 4
weeks followed by 2 weeks of control diet and measure the effect of dietary
B-glucan on resistance to Edwardsiellaictaluri infection. They found that
survival from E. ictaluri infection was higher in fish fed YYS diets than in the
control group, but the increase were not significant.
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Table 10:Mortality rate of Clariasgariepinusfed diets containing different
levels of Biobuds (P4) and Bioyeast(P.) and challenged by
Aeromonashydrophila for 10 days.

P+ (g/kg diet) P, (g/kg diet)
Item Control 755 1.0 15 0.5 1.0 15
%iﬁtgg'égﬁje 0.1 ml 04ml | 04m | 0Am | 04ml | 01m |04mi
Injection route P P P 1P 1P 1P P
Mortality rate (%)
after 10 days of | 70% 50% | 40% | 50% | 30% | 10% | 30%
injection

Alyet al. (2008) evaluated that the potential benefit of Bacillus
pumilus and a commercial product (organic greenTM) as a probiotic in the
culture of Nile tilapia. Two doses of Bacillus pumilus (108 and 10'?/g diet) and
organic greenTM (1 and 2 g/kg diet) were used as feed additives and
administered for periods of 1 and 2 months. Group 1 served as a control.
Challenge infections were performed after 1, 2 and 8 months using 0.5 ml
culture suspension of a pathogenic strain of A. hydrophila (108 bacterial
cell/ml). They found that that the potential of using probiotics to enhance
immune and health status and to improve disease resistance in Nile tilapia
thereby improved growth performance and showed a variable response with
the type and dose of treatment, and the period of application.

Rengpipatet al. (2008) isolated lactic acid bacteria (LAB) from adult
wild-cought and farmed sea bass (Latescalcorifer) intestines for evaluation as
possible probiotics. Fish fed LAB isolates were infected by
Aeromonashydrophila and LC50 of A.hydrophila in aquaria-challenge tests.
They found that fish fed on LAB-4 and infected with A. hydrophila at 7 log 10
CFU/ml vyielded significantly greater survival compared with control sea
bass.El-Boshyet al. (2010) indicated that B- glucan showed significantly
increased mortality rate and significantly lower when compared with the
control. Moreover, Sakai et al. (2001) reported that the nucleotides from
brewer's yeast RNA were capable of enhancingthe phagocytic and oxidative
activates of kidney phagocytic cells, serum lysozyme in common carp,
Cyprinuscarpio as well as resistance to A. hydrophilainfection.El-Komy and
Shehab EI-Din (2014) found also that the probiotic organic green culture
(Saccharomyces cervisae, Bacillus subtilis, andAspergillusoryzae), especially
at the dose of 1.0 g/kg diet, increased the fish resistance against the
pathogenic bacteria Pseudomonas florescence.

Conclusively, it could recommend theusage of 1 gBioyeast/kg diet of
catfish to improve the growth performance and fish quality.
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