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Abstract: This study was carried out for 7 months at fish Laboratory of Animal Production Department, National
Research Center, Dokki, Egypt. The experiment aimed to investigate the effect of two commercial probiotics
(Premalac and Biogen) each at 1,2 and 3 g/Kg diet on growth performance and immune response of Nile tilapia
fingerlings. Premalac is a dried fermented product of Lactobacillus acidophilus, Aspergillus oryzae extract,
Bifedobacterium bifedum, Streptococcus faecium, Torula yeast, Skim milk, Vegetable oil and CaCo3. Biogen is a
dried natural product composed of Allicin, high unit hydrolytic enzymes, Bacillus subtilis and Ginseng extract. A
total of 420 fingerlings with a uniform size and weight (1 gram) were used of which 60 fingerlings represent the
control group. The rest (360 fingerlings) distributed randomly into two blocks (probiotics), each block included
three treatments (probiotic levels). Each treatment in addition to the control one were represented in three replicates
(aquaria) in which 20 fingerlings were kept in each aquarium. The best results of growth and feed utilization of
tilapia were obtained by fish diet supplemented with Biogen followed by those having Premalac, each at 2g/Kg diet.
However, fish fed on Biogen-supplemented diets exhibited significantly higher values of nutrients digestibility. On
the other hand, fingerlings fed either Premalac or Biogen at 2g/Kg had significantly higher total leucocytes count
than the control which indicating highs immune response of tilapia fingerlings. In conclusion, it is suggested that the
tested probiotics preparations are suitable for mixing with tilapia diets to improve their performance and immunity.
[Nature and Science. 2010;8(5):39-45]. (ISSN: 1545-0740).
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1. Introduction through providing enzymes capable of converting
certain components of the diet into more digestible
nutrients for the host. In this connection, Geovany et
al., (2007) showed that feeding probiotics may improve
appetite and growth performance of the farmed fish or
examined as probiotics for possible use in aquaculture what_? ?. species._ Hwever, 'ghe specific func_:tion of
(Watson et al, 2008) probiotics may differ depending on the host animal and
' ' more on the characteristics of the probiotics. Guillian

Most studies concerned with the effects of et al., (2004) El-Haroun et al., (2006) and Eid and
probiotics on cultured aquatic animals have Mohamed (2008) found that Bacillus spp. may

The use of probiotic products as feed supplements
has attracted considerable attention by feed
manufactures as means of improving livestock
performance. The diverse range of bacteria has been

emphasized a reduction in mortality or, conversely, modulate the mucosal immune system enhancing their
increased survival (Change and Liu, 2002), improved resistance to enteric pathogens and so improved
resistance against disease (Villamil et al., 2003); survival and growth of tilapia. Also, Venkat et al.,

enhance the ability to adhere and colonize the gut (2004)found that Lactobacillus spp. have an inhibitory
(Vine et al., 2004; Abo-State 2009); improved the effect on the harmless gram negative bacteria present in
ability to antagonize other organisms (Burgents et al., gut microflora of Macrobrachium rosenbergii post-larvae,
2004; Li et al., 2004; Brunt and Austin, 2005; and so reduced the mortality significantly.

Panigrahi et al., 2005 and Shelby et al., 2006) also,
the ability to reduce the number of bacterial cells in
kidneys (Park et al., 2001), the production of
polyamines and digestive enzyme activity (Tovar et
al., 2002 and Hidalgo et al., 2006) and the

The objectives of this study are to investigate
the effect of two commercial probiotics (Premalac and
Biogen) on growth performance and immune response
of Nile tilapia fingerlings.

development of the non specific immune system by 2 - Materials and Methods
means of Cellular systems like increased phagocytic This experiment was conducted for seven
and lysozyme activities (Irianto and Austin, 2002). months, using Nile tilapia (Oreochromis niloticus) all

male fingerlings, one gram average weight obtained

The use of probiotics in aquaculture has been from Kafr El-sheikh fish hatchery, Egypt.

accompanied by an increase in nutrient utilization
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A total number of (420) tilapia fingerlings were
distributed at randoum into seven experimental dietary
treatments including the control one, each in three
aquaria (60x30x40 cm®) as replicates.

Water temperature ranged between 27.4-27.6°C
with photo period 12h light and 12 h darkness. The
disolved oxygen level was 6.6 mg/L, while records for
total ammonia, nitrite, nitrate and pH levels were
appropriate for tilapia cultivation, being 0.07 mg/L,
0.06mg/L, 5.93mg/L and 7.6, respectively (APHA,
1992).

Experimental design:

A conventional corn-SBM-fish meal basal diet
was formulated to meet the minimum requirements of
fish (NRC, 1993), and used with supplementation
representing the control unsupplemented group (Table
1). The basal diet was supplemented with two
commercial probiotic preparations being Premalac and
Biogen. Premalac is a dried fermentation product of
Lactobacillus acidophilus, Aspergillus oryzae extract,
Bifedobacterium bifedum, Streptococcus faecium,
Torula, yeast, Skim milk, vegetable oil and CaCOs.
Biogen is a dried natural product composed of Allicin,
high unit hydrolytic enzymes, Bacillus subtilis and
Ginseng extract.

Each one of the tested probiotics was applied at 1,
2 and3 g/Kg diet as recommended by the producers.
The viability of the tested probiotics were tested before
using according to the method outlined by Martin et
al., (1981) . The viable contents were determined by
counting the CFU (Colony Forming Unit), which is
considered as an indication for the viability of the
microorganisms present viable in these commercial
probiotics and so represents their growth promoting
effect. Such determination showed the presence of
8.5x10° and 2.5x10" CFU, for Premalac and Biogen,
respectively. Then, the feeding experiment started and
durated for 7 months. Feeding level was 4% of the total
biomass of the fish /day. The amount of feed was
divided into three equal portionsat 9 a.m, 1 p.mand 5
p.m. Every fourteen days, the fish in each aquarium
were weighed and the amount of feed was corrected
according to the new fish biomass (Annet, 1985).

At the end of the feeding period, digestibility
trials were conducted using 8 fish /aquarium and
offered the experimental diets at a rate of 2% of the
total biomass/day. The collected feces were directly
spread with 10% sulfuric acid and 10% formalin and
kept in deep freezer at -4°C. Analysis of CP, EE, CF
and Ash in the collected feces were carried out in
pooled dried samples. Proximate chemical analysis
were made according to A.O.A.C. (1990) methods
while their energy contents were calculated according
to Jobling (1983). Apparent digestion coefficient
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(ADC %) of the nutrients were calculated using crude
fiber as an inert marker as described by Tacon and
Rodringus (1984) as follows:

0, F 0, 10
AD@6-106-10 /d\/Iark.mrfee /d\lutrl.efmfece
YdMarkendeces YdNutridtmfeed

Data of the study include the growth performance
parameters, feed utilization, nutrients digestibility of
dietary treatments and the immune response of tilapia
as affected by the tested probiotics.

The immune response test was done by
subjecting the experimental fish prefed the tested
probiotics to injection with one of the most common
bacterial infection among cultured fish being
Aeromonas hydrophilla for determining the differential
count of blood film.

A total number of 168 fish (8 fingerlings/aguarium)
obtained from the stock were used for immune response
test. The fish were injected with A. hydrophilla inter-
peritoneally (I.P) at dose of 0.2 ml/fish representing 2x10°
bacterial cell /ml for each fish. After two weeks of injection,
blood films from duplicate samples were prepared (Sakai et
al., 1995) and examined at X400 to determine the number
of leucocytes, being indicator for immunity.

Statistical analysis:

Growth performance and feed utilization
efficiency parameters were statistically compared using
the SAS programme (1992) SAS/STAT users guide,
Release 6.03 Edition SAS inst. INC. Cary, NC. USA.

Duncan's New Multiple Range Test was
conducted to determine the significant differences
between means (Duncan, 1955).

3. Result Analysis

This experiment was extended for 7 months to study
the effect of two commercial probiotics on
performance and feed utilization as well as the immune
response of tilapia fingerlings. These commercial
probiotics were Premalac which is commonly used for
poultry at 1g/Kg diet being the recommended level,
however, because it would be applied in a different
media being water, therefore, it is proposed to use
Premalac in addition to Biogen which is specific for
fish, each at 1,2 and 3g/Kg diet.

The average values of initial live weight, final
weight, weight gain, specific growth rate and
average daily gain of Nile tilapia are given in
Table(2).

It appears that all dietary treatments have
commenced with a nearly similar initial body weight
which ranged between 1.10 to 1.33 g with slight
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(P>0.05) differences, so confirmed the appropriate
randomization process.

Results indicated that Nile tilapia fingerlings
which received diet supplemented with Biogen at
2g/Kg diet have highest final live body weight, weight
gain, average daily gain (20.11, 18.88 and 0.12g),
respectively compared to other treatments. However,
there were no significant differences (P<0.05) between
treatments in SGR (Table 2). Feed intake, feed
conversion ratio and nutrients utilization are shown in
Table (3). Results obtained indicated that feed intake
increased gradually as the level of the probiotics
incorporation increased. However, results of the values
obtained for feed intake among all the experimental
groups revealed that diet supplemented with Biogen at
2 or 3 g/Kg diets was superior than other dietary
treatments.

The results indicated that there were no
significant differences among most groups in FCR and
nutrients utilization expressed as PER PPV, FPV and
EU. Meanwhile, data obtained showed the superiority
of dietary treatments having either Premalac or Biogen
at the level of 2g /Kg diet compared to other dietary
treatments. Moreover, increasing the supplemental
level of any of the tested probiotics up till 3g/Kg diet
become worth the feed conversion ratio to become the
worst, besides, it lowered also the utilization of other
nutrients (protein, fat and energy). Therefore, a dose
effect relationship indicates that dosage of probiotics
should be defined carefully to avoid over dosing with
resultant lower efficiency and consequently unnecessary
costs (Nikoskelainen et al., 2001).

This means that Nile tilapia fingerlings grew well
when either Biogen or Premalac at 2g/Kg diet has been
used as growth promoters in fish feeding.

However, by comparison, the probiotic Biogen
(Specific for fish) was superior than Premalac
(commonly used for poultry) in aquatic environments.
Therefore, the intimate relationship between bacteria
and their host should be considered. In this respect,
Olafsen (2001) stated that the use of probiotics which
has proven advantageous in domestic animal or poultry
production and microbial management may also have a
potential in  aquaculture. This because the
gastrointestinal microbiota of fish are peculiarly
dependent on the external environment, due to the
water flow passing through the digestive tract. Most
bacterial cells are transient in the gut, with continuous
intrusion of microbes coming from water and food
(Gatesoupe, 1999). In addition, by feeding fish with
probiotics bacteria, these bacteria will also be present
in the surrounding water and also colonise the fish skin
and other parts of the body (Nikoskelainen et al.,
2001). The most likely explanation of the effective role
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of probiotics is their effect in suppressing pathogenic
coli forms in the stomach and intestine and improving
the absorption of nutrients by reducing the thickness of
intestinal epithelium (Venkat et al., 2004).

The improvement in live body weight in probiotic
treated groups of fish is mainly due to maintaining the
beneficial bacteria such as Lactobacillus in the
intestinal tract which can competes with the
undesirable organisms for space and nutrients as
reported by Jena et al., (1996). Such useful bacterial
growth facilitates the fermentation process which is of
nutritional significant such as producing various types
of vitamins (Fuller, 1997) and organic acids which
provide energy to the host as well as stimulate the
growth.

Average apparent digestion coefficient (ADC) of
DM, CP, EE, NFE and energy using CF method as an
internal marker are presented in Table (4). Statistical
analysis of these data showed significant differences
(P<0.05) among all the treatments.

The highest figures of DM, CP, EE, NFE and
energy digestibility were obtained form groups of fish
fed diets supplemented with Biogen at level of 2g/Kg
being (90.93, 88.42, 92.62, 97.31 and 91.95%
respectively, while the corresponding values of the
control group were 87.14, 85.89, 89.42, 93.50 and
88.17% at the same order, followed by Premalac .

The data obtained declared that tilapia were able
to utilize dietary nutrients when the tested probiotics
had been added particularly at 2g/Kg diet. However,
the probiotic Biogen was found to be the most
successful one followed by Premalac for Nile tilapia
fingerlings.

This result go paralleled with the results obtained
by De Schrijver and Ollevier (2000) who reported a
positive effect on apparent protein digestion with
supplementing turbot feeds with the bacteria Vibrio
proteolyticus. They attributed this effect to the
proteolytic activity of bacteria. In this connection,
Lara Flores et al., (2003)found that the digestibility
results for the control groups were lower than those
having the probiotics supplemented diet.

Determining the  immune  response  of
experimental fish to tested Probiotics had been done by
detecting the differential count of blood film, to asses
the changes in blood content of white cells following
spontaneous infection of tilapia to evaluate the serosity of
the disease on the basis of blood alterations (Table 5). The
results were listed in Table (5). Both Premalac and
Biogen treated fish groups had significantly greater
mean total leucocytes count than the control group,
particularly when added to fish diets at 2g/Kg.
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When Probiotics and control fish groups were
challenged with Aeromonas hydrophilla, there probiotics
which containing Lactobacillus and Bacillus sp.
supplied fish with more immunity compared with the
control. These findings are in agreement with those
reported by Rengpipat et al., (2000) who stated that
Bacillus sp provided disease protection to shrimp by
activating both cellular and humoral immune defenses.
Also, Nikoskolainen et al., (2001) found that
Lactobacillus strain increased the immune response of
rainbow trout challenged with Aeromonas salmonicida
sp.

In general, the increase in leukocytes count
during infection of tilapia fed either Premalac or
Biogen probiotics, containing organism released
defense against pathogens as indicated by Caruso et
al., (2002) and Benli and Yildiz (2004) . However, the
strength of immunity obtained depend to a large extent
on the active microorganisms still viable after mixing
with feed. The viability of the tested probitoics were
8.5x10° and 2.5x10" CFU for Premalac and Biogen,
respectively.

Table (1): Composition and calculated chemical
composition of the basal diet used in the experiment.
Ingredient %

Yellow corn 48.0

Soybean meal (44%) 185

Fish meal (72%) 26.0

Corn oil 5.0

Vit.& Min. Mix. 25

Total 100

Calculated analysis (on DM basis) %

DM 93.70

CpP 32.13

EE 11.01

CF 1.83

Ash 5.59

NFE 49.44

Nutritive value

GE kcal/kg ** 4906.6

E:P ratio 152.7

* each 1 kg. contains vitamin A, 4.8 ml.U.; vit D,
0.8 ml.U/ vit E, 4.0g/ vit. K, 0.8 g; vit By, 0.49 vit.
B, , 1.6 g; vit. Bg, 0.6; vit. By, 4 mg; Pantothenic
acid 4g; Nicotinc acid 8g; Folic acid, 4000 mg;
Biotin 20 mg; Choline chloride, 200 mg; Copper,
4.0 g; lodine, 0.4g; lron, 12 mg; Manganese, 22g;
Zinc 22 g and Selenium 0.04g.

** Gross energy value was calculated from their
chemical composition, using the fac5os 5.65 ,
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9.45, 4.00 and 4.00 (k cal/g) for protein, fat, fiber
and NFE, respectively (Jobling, 1983).

Table (2): Performance of Tilapia (O.n) as affected with
the tested probiotics.

Initial final Wit.
Treat weight wt. gain SGR ASG
g g g
1.15° 18.93% 17.78 1.80° 0.84%
Cont
+0.04 +1.14 | #1.15% | 0.08 £0.01
P 1112 15.75 14,64 1692 0.07%
1
+0.04 +21.14 +1.15 +0.01 £0.01
b 1.10° 1351% | 1241° 161° 0.06¢
2
+0.04 +1.14 +1.15 +0.08 £0.01
p 1.18° 16.38° | 15.20% 1.69 0.07¢
3 +1.15
+0.04 +1.14 +0.08 £0.01
B 1.25° 16.07% 14.82% 1.65° 0.07¢
1 +1.15
+0.04 +1.14 +0.08 £0.01
B 1.23° 20.11° 18.78* 1.80° 0.897
2
+0.04 +1.14 +1.15 +0.08 £0.01
B 1.232 18.77% 17.54° 1712 0.0834°
3
+0.04 +1.14 +1.15 +0.08 £0.01
Proba | 40226 00132 | 00170 | 0.6912 0.0314
a, b: Means within column with different
superscripts  are  significantly  different
(P<0.05).
P =Premalac, B = Biogen.
SGR = specific growth rate

ADG = average daily gain

Table (3): Feed consumption, feed conversion ratio and
nutrients utilization of tilapia (O.n) as affected with
probiotics supplementation.

Feed
Treat| consump. FCR PUE PPV FPV EU
]
abc a a a a a
Cont | 3559 2.04 1.83 24.13 55.83 15.90
+2.15 +0.14 +0.08 ? +1.278 +3.10 +0.85
P 33.792 2.372 1512 21.94% 50.28% | 15.03%®
1
+2.14 +0.14 +0.08 £1.27 +3.10 +851
P 33.04° 2.18° 1.63° 20.55° 57.63° 15.53%®
2
+1.154 +0.14 +0.08° £1.27 +3.10 +0.85
P 31.14°¢ 2512 1417 19.07% 44.55° 12,917
3
£1.15 +0.14 +0.08 £1.27 +3.10 +0.85
B 33.36° 2.24° 1.552 20.36° 44.67° 13.45°
1
£1.15 +0.17 +0,08 £1.27 +3.10 +85
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B 38.75%® 2,062 1.70% 21477 50.90% | 14.40%
2
+1.15 +0.14 +0.08 *1.27 +3.10 +0.85
B 40.80° 2.33° 1.50° 19.28° 47.11° 13.06"
3
+1.16 +0.14 +0.08 £1.27 +3.10 £0.85
Proba| ¢ 0674 0.2466 0.6912 0.0433 0.0650 0.1295

A, b: Means within column with different
superscripts are significantly different (P<0.05).

P =Premalac, B =Biogen.

FCR  =Feed conversion ratio

PUE = Protein utilization efficiency.
PPV = Protein productive value.
FPV = Fat productive value.

EU = Energy utilization.

Table (4): Apparent digestiion coefficient (ADC%) of
nutrients of the experimental diets.

ADC %
DM CP EE NFE Energy
Cont 87.14° 85.89° 89.42° 93.50° 88.17°
+0.66 +0.914 +0.28 +0.77 +0.69
P 85.07°¢ 74.08°¢ 80.41° 93.14% 82.28°
1
+0.66 +0.91 +0.58 +0.77 +0.69
P 88.08°% 79.86° 90.52° 96.15 87.77°
2
+0.66 091 +0.58 0,772 +0.69
b 84.12°¢ 59.78% 72.66°¢ 90.84 75.40°
3
+0.66 +0.91 +0.58 +0.77 +0.69
B, 85.52°¢ 61.67¢ 76.949 93.79° 78.49¢
+0.66 091 +0.58 +0.77 +0.69
B, 90.93° 88.42° 92.62° 97.31° 91.95%
+0.66 +0.91 +0.58 +0.77 +0.69
B 84.19°¢ 57.58¢ 75.229 88.56 ¢ 74.34°
3
+0.66 +0.91 +0.58 +0.77 +0.69
Proba 0.0001

a, b: Means within column with different
superscripts are significantly different (P<0.05).

P = Premalac,

DM = Dry matter,
EE= Ether extract,

B = Biogen.

CP= crude rpotein,

NFE = Nitrogen free extract
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Table (5): Mean immunity index values for Nile tilapia
fed the experimental diets.

Differential count of white blood cells (1x10° cell/ml)
Total Hetero Lympho Mono Eosino
52.00¢ 16.40¢ 32.50°¢ 2.60% 0.69¢
Cont
+0.51 +0.40 +0.38 +0.13 £0.03
P 52.30¢ 23.80° 24.30° 3.30° 0.94°¢
1
+0.51 +0.40 +0.39 £0.13 £0.03
P 70502 29.90% 36.70% 2.10¢ 1.732
2
+0.51 +0.40 +0.38 +0.13 £0.03
P 53.50° 23.08° 26.509 2.40¢ 1.60°
3
+0.516 +0.40 +0.38 +0.13 £0.03
B 52.70% 15.60¢ 35.30 1.10 0.52
1
+0.51 +0.40 +0.38° +0.13° +0.03°
B 67.70° 29.70% 34.40 2.90 0.66
2
+0.51 +0.40 +0.38° +0.13° +0,03¢
B 54.00° 19.13¢ 32.90 1.30 0.53
3
+0.51 +0.401 +0.38° +0.13° +0.03°
Proba | 0001

a, b: Means within column with different
superscripts are significantly different (P<0.05).

P=Premalac, B = Biogen.

4. Conclusions

In conclusion, all results obtained indicated
that either Biogen or Premalac at 2g/Kg produced a
positive effect on growth and feed utilization of tilapia
fingerlings. In addition, the immune responses were
substantial in both treatment groups following the
challenge with bacterial infection. However, the
probiotics Biogen when added to fish diet at 2g/Kg,
produce a steady improvement of tilapia growth
compared to Premalac.
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