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Influence of a probiotic on broiler performance
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ABSTRACT - The objective of the present study was to evaluate the influence of a probiotic product (composition:
Lactobacillus acidophillus (3.5 × 1011 CFU), Streptcoccus faecium (3.5 × 1011 CFU) and Bifidobacterium bifidum
(3.5 × 1011 CFU)) on broiler performance. A total of 1200 one-day-old broilers were reared until 42 days of age, and distributed
in a completely randomized experimental design with 3 treatments (antibiotic, probiotic and control) with 10 replicates of
40 birds each. Weight gain, feed intake, feed conversion ratio and mortality were evaluated. Concerning weight gain, in the
periods of 0-7 and 0-14 days of age, the group fed the antibiotic product presented higher values as compared with the other
treatments. However, in the periods of 0-21, 0-28 and 0-35 days of age, birds fed the antibiotic presented higher weight gain
only in relation to the control group. Feed intake differences were detected only in the initial period of 0-7 days of age, with
the group fed the antibiotic product presenting higher feed intake as compared with that fed the probiotic product, although
these groups were not different from the control group. No statistical difference was detected in feed conversion ratio among
treatments in any of the evaluated age intervals. Mortality was different only in the period of 0-14 days of age, which was
higher in the control group as compared with that of the birds fed the probiotic product, but it was not different from the group
receiving the antibiotic. Treatment with probiotic product containing Lactobacillus acidophillus, Streptococcus faecium and
Bifidobacterium bifidum does not affect broiler performance.

Key Words: additives, antibiotics, growth promoter, nutrition

Revista Brasileira de Zootecnia
© 2011  Sociedade Brasileira de Zootecnia
ISSN 1806-9290
www.sbz.org.br

Introduction

There is an increasing demand for quality in animal
products, as well as concerns about the effects of these
products on human health. Therefore, animal production
systems will have to focus not only on obtaining high
production, but also on their impact on the environment as
well as on human and animal health (Ferket, 2003).

It has been shown by several scientific studies that
antibiotics added to animal feeds as growth promoters
allow better live performance (Dibner & Richards, 2005 );
however, the growing concern with the possible relation
between in-feed antibiotics and bacterial resistance in
livestock and humans has driven the adoption of new
measures to control those compounds (Ferket, 2003; Fuller,
1989; Jin, 1997), despite the lack of evidences (Jones &
Ricket, 2005).

In this sense, the authorities of several regions of the
world are restricting the use of antibiotics in livestock and
establishing routine surveillance and monitoring programs,
and suggest that antimicrobials belonging to the same class
as those used for humans be banned, except if risk analyses
are performed (WHO, 2000).

This situation has driven much research on the search
for alternatives that are able to maintain high productivity
and to be economically feasible, as well as not being harmful
to human and animal health, thereby complying with the
requirements of consumers and foreign markets. Among
these alternatives, the use of probiotics in animal feeds
stands out. These products do not leave residues in animal
products and promote animal performance and health
(Ferreira et al., 2002; Fuller, 1989; Jin, 1997; Patterson &
Burkholder, 2003; Zulkifli et al., 2000), because they
improve diet digestibility (Apata, 2008 ), resulting in better
nutrient utilization and consequently, higher productivity
(Kabir et al., 2004, Mountzouris et al., 2007; 2010).

The objective of the present study was to evaluate the
performance of broilers fed a probiotic product in the feed
from 1 to 42 days of age, using the parameters weight gain,
feed intake, feed conversion ratio and mortality.

Material and Methods

The experiment was carried out in the experimental
poultry house of the  Departamento de Nutrição e Produção
Animal da Faculdade de Medicina Veterinária e Zootecnia
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Universidade de São Paulo, Pirassununga campus. The
masonry poultry house was divided into 30 floor pens,
measuring 4.25 m2 each. The trial was carried out between
March 24 and May 04, 2005.

Conventional house management and equipment
were used for conventional masonry broiler houses, duly
adapted for an experimental house. The house was open-
sided and manual curtain management was applied. The
house did not have air-conditioning equipment.

Birds were weighed on day 1 and housed in the
experimental pens. Average, maximum and minimum
temperatures were daily recorded using dry-bulb
thermometers placed at different locations in the house.
During the experimental period, maximum and minimum
temperatures recorded were 28 ºC and 20 ºC, respectively.

In this trial, 1200 one-day-old AgRoss 308 male chicks
were reared until 42 days of age. A completely randomized
experimental design was applied, with three treatments of 10
replicates each. Birds were distributed in 30 experimental
units of 40 birds each.

The experimental diets were formulated according to
the nutritional levels recommended by Rostagno et al.
(2005)  for broilers. The first treatment consisted of the
addition of an antibiotic growth promoter (avilamycin) to
the basal diet, and in the second treatment, a probiotic
product was added to the basal diet, whereas in the third
treatment, no supplementation was employed (control).

The different treatments were established by
replacing the tested product (antibiotic or probiotic)
with its equivalent weight in inert material (sand). Iso-
protein and iso-energy diets, based on corn and soybean
meal were formulated (Table 1).

Birds were vaccinated against coccidiosis in the
first week of life, using a live attenuated vaccine in the
drinking water according to the recomendations of the
manufacturer.

The probiotic product included Lactobacillus
acidophillus (3.5 × 1011 CFU), Streptococcus faecium
(3.5 × 1011 CFU) and Bifidobacterium bifidum (3.5 × 1011

CFU), and was added at a dose of 2 kg/T feed during the
entire rearing period. The tradename of the product is
DBA® and it is produced by the company IMEVE.

The following performance parameters were
determined at the ages of 7, 14, 21, 28, 35 and 42 days:
average weight gain, feed intake, feed conversion ratio
(g feed/g weight gain) and mortality.

Results were analyzed using the software Statistical
Analysis System (SAS, 1985). Residue normality was
first analyzed using the test of Shapiro-Wilk (PROC
UNIVARIATE) and variances were compared by the test
of Hartley (Ott, 1983). Data were submitted to analysis of
variance, and means were compared by the test of Tukey.
Analysis of variance was performed using the General
Linear Model (PROC GLM of SAS).

Ingredients Starter diet (%) Grower diet (%) Finisher diet (%)

Corn 52.26 57.11 63.70
Soybean meal 40.13 34.00 28.00
Soybean oil 3 .52 4.90 4 .5
Salt 0 .35 0.35 0.35
Limestone 1.24 1.60 1.60
Dicalcium phosphate 1.60 1.14 0.95
Methionine 0.24 0.21 0.18
Vit-Min supplement1 0.30 0.30 0.30
Antibiotic 0.01 0.01 0.01
Probiotic 0.20 0.20 0.20
Inert material 0 .15 0.18 0.21
Tota l 1 0 0 1 0 0 1 0 0

Calculated analysis
Metabolizable energy (kcal/kg) 2950 3100 3150
Protein (%) 22.5 20.0 18.0
Methionine (%) 0.35 0.32 0.30
Methionine + cystine (%) 0.71 0.65 0.60
Calcium (%) 0.95 0.95 0.90
Available phosphorus (%) 0.45 0.35 0.30

Table 1 - Ingredient composition and calculated nutritional composition of experimental diets
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Results and Discussion

Weight gain, in the periods of 0 - 7 and 0 - 14 days of
age, was higher in the group fed the antibiotic as compared
with birds fed the probiotic product and the control group
(P<0.05), which were not different (Table 2).

In the periods of 0-21, 0-28 and 0-35 days of age, birds
fed the antibiotic again presented higher weight gain values,
but only as compared with the control group (P<0.05) and
the group fed the probiotic product was not statistically
different from the others. In the study of Ramarao et al.
(2004) it was also not possible to observe any influence of
probiotics on broiler weight gain, as opposed to Kabir et al.
(2004), who obtained higher weight gain in broilers fed a
probiotic product containing Lactobacillus plantarum,
Lactobacillus bulgaricus, Lactobacillus acidophilus,
Lactobacillus rhamnosus, Bifidobacterium bifidum,
Streptococcus thermophilus, Enterococcus faecium,
Aspergillus oryzae and Candida pintolopessi, in relation
to the control birds in all rearing periods analyzed (2, 4, 5 and

6 weeks of age). Silva et al. (2011) used the same probiotic
product at the same concentrations as in the present
study (Lactobacillus acidophillus (3.5 × 1011 CFU),
Streptococcus faecium (3.5 × 1011 CFU) and
Bifidobacterium bifidum (3.5 × 1011 CFU), but found that,
in the period of  0-21 days, the weight gain of broilers fed
the probiotic was higher relative to the group treated
with an antibiotic (flavomycin 10% - 4 ppm and halquinol
60% - 15 ppm) and prebiotic (inulin derived from chicory
extract) and similar to those fed with a symbiotic product
(probiotic + prebiotic).

Differently from the present study, Zulkifli et al. (2000)
used a probiotic product containing Lactobaccillus spp
and obtained similar weight gain for probiotic- and
antibiotic- fed broilers, whose values were higher as
compared with the control group during the period of 0-21
days of age. Moreover, during the entire rearing period
(0-42 days of age), those authors found that birds fed the
probiotic product presented higher weight gain as compared
with the other broilers. Boratto et al. (2004), similarly to

Parameters Treatments

Antibiotic Probiotic Control P CV %

0 – 7 days
WG (g) 116.9a 111.2b 110.4b 0.0012 4 .2
FI (g) 101.4a 97.7b 99.0ab 0.0377 3 .4
FCR (g/g) 0.87 0.88 0.90 0.1155 3 .8
Mort (%) 0.25 0.00 1.00 0.1294 276.7

0 – 14 days
WG (g) 367.8a 353.3b 356.4b 0.0051 3 .1
FI (g) 457.7 468.6 475.9 0.5572 3 .5
FCR (g/g) 1.29 1.30 1.34 0.0932 3 .4
Mort (%) 1.00ab 0.25b 1.75a 0.0529 140.8

0 – 21 days
WG (g) 730.0a 716.6ab 699.0b 0.0580 4 .1
FI (g) 1107.7 1094.6 1100.3 0.6853 3 .0
FCR (g/g) 1.52 1.53 1.58 0.1474 4 .6
Mort (%) 5.00 4.00 5.25 0.5539 55.9

0 – 28 days
WG (g) 1306.6a 1276.2ab 1255.8b 0.0133 3 .2
FI (g) 2102.0 2090.0 2085.9 0.8202 3 .8
FCR (g/g) 1.61 1.64 1.66 0.1403 3 .7
Mort (%) 7.75 7.00 8.25 0.6605 39.2

0 – 35 days
WG (g) 2018.0a 1974.0ab 1962.9b 0.0317 2 .6
FI (g) 3373.9 3358.7 3345.0 0.7177 2 .3
FCR (g/g) 1.67 1.70 1.71 0.2920 2 .9
Mort (%) 7.75 7.25 8.25 0.7649 38.2

0 – 42 days
WG (g) 2635.5 2624.3 2585.7 0.1839 2 .4
FI (g) 659.6 4623.7 4593.9 0.2235 1 .8
FCR (g/g) 1.77 1.76 1.78 0.6539 2 .1
Mort (%) 10.50 9.75 11.00 0.7176 32.2
Means followed by different letters in the same row are different by the test of Tukey (P<0.05). CV = coefficient of variation. WG = weight gain; FI = feed intake; FCR = feed
conversion ratio; Mort = mortality.

Table 2 - Performance of broilers of different ages submitted to the experimental treatments
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Zulkifli et al. (2000), observed higher weight gain in the
group treated with a probiotic (Lactobacilus acidophillus,
Enterococcus faecium and Saccharomyces cerevisiae)
relative to the control group, but no difference from the
group fed antibiotics (virginiamycin and nitrovin) in the
starter phase; however, weight differences were not
observed during the subsequent periods.

Significant differences in feed intake among treatments
were observed only in the period of 0-7 days of age, with the
group fed the antibiotic presenting higher values as
compared with the probiotic group (P<0.05), but the average
feed intake of these two groups was not significantly
different from the control group. No statistical differences
between treatments were observed during the other periods.
The lack of influence of feed additives was also observed
by Maiorka et al. (2001), when testing antibiotic
(Olaquindox® and Nitrovin), prebiotic (Saccharomyces
cerevisiae), probiotic (Bacillus subtilis) products and an
association of prebiotic and probiotic (symbiotic), as well
as by Pelicano et al. (2004a), who evaluated probiotics
(1 - Bacillus subtilis; 2 - Lactobacillus acidophilus,
Lactobacillus casei, Streptococcus lactis, Streptococcus
faecium, Bifidobacterium bifidum, Aspergillus oryzae)
and prebiotics and did not observe any difference in feed
intake with the dietary inclusion of these products. On the
other hand, Silva et al. (2011) verified lower feed intake in
the period of 0-21 days when the dietary inclusion of
antibiotic was compared with a probiotic and other
treatments.

However, other experiments have showed the influence
of probiotics and antibiotics on the feed intake of broilers.
Corrêa et al. (2003) tested different probiotics in broiler
diets (Bacillus subtllis, Bacillus toyoi, Lactobacillus
acidophilus,  Lactobacillus casei,  Streptococcus
salivarium, Streptococcus faecium and Saccharomyces
cerevisiae) and an antibiotic (zinc bacitracin) and observed
lower feed intake in the group fed one of the probiotics
relative to the control group in the period of 0- 21 days of
age, which was also verified by Zulkifli et al. (2000). Boratto
et al. (2004), however, in the same period, found higher
feed intake in broilers fed probiotics, in relation to the
control group and the group fed an antibiotic.

Mortality differences were observed only in the
period of 0-14 days of age, with higher values in the
control group as compared with the probiotic group
(P<0.05), whereas the group fed the antibiotic was not
different in relation to the others. Considering the other
experimental periods, no influence of additives on
mortality was detected, contrarily to the findings of
Pelicano et al. (2004a), who, in a study on the use of

probiotics and prebiotics in broilers, observed higher
livability when these additives were added to the diet.

The parameter feed conversion ratio was not
statistically different between treatments in none of the
studied intervals, as also observed in the experiment of
Loddi et al. (2000), who worked with a probiotic product
containing Enterococcus faecium (1 × 1010 CFU/g product),
and Rocha et al. (2010), who used one probiotic containing
Bacillus subtillis (109 CFU) and another containing
Lactobacillus plantarum, Lactobacillus bulgaricus,
Lactobacillus acidophilus, Lactobacillus rhamnosus,
Bifidobacterium bifidum, Streptococcus thermophilus, and
Enterococcus faecium. Other authors, however, obtained
better feed conversion ratio in broilers fed probiotics in the
periods of 0-21 days (Corrêa et al, 2003; Maiorka et al., 2001;
Pelicano et al., 2004a; Zulkifli et al., 2000) and 0-40 days
(Boratto et al., 2004; Maiorka et al., 2001).

Considering the total rearing period, from one to 42
days of age, none of the treatments statistically influenced
the evaluated parameters, which was also observed by Lima
et al. (2003), who worked with Bacillus subtilis (1 × 1010

CFU/g product), Pelicano et al. (2004b), who used Bacillus
subtilis, Bacillus licheniformis, Lactobacillus reuteri and
Lactobacillus johnsonii, Appelt et al. (2010), who tested
different Bacillus subtilis feed inclusion levels, Boratto
et al. (2004), Junqueira et al. (2006) and Silva et al, (2011). On
the other hand, Santos et al. (2004), including antibiotics
and probiotics in broiler feeds, despite not detecting
differences in body weight, weight gain or feed intake in
broilers from one to 42 days of age, showed that the
antibiotic product promoted better feed conversion ratio.

The inclusion of probiotics in broiler diets produced
the best results during the initial period, between 0-21
days of age, but these differences were neither maintained
for the period of 0-days nor for the entire rearing period in
the study of Pelicano et al. (2004a).

Rearing conditions may directly influence the
efficiency of growth promoter additives (Boratto, 2004;
Takahashi et al., 1997). Adequate management practices,
such as those applied in the present experiment, may not
show any significant effect of these additives on broiler
performance.

The presence of health challenges and stress in the
rearing environment, as well as the number and strains of
viable microorganisms in the probiotic product determine
the efficacy of these additives (Lima et al., 2003), and
therefore, it is difficult to compare the results of different
studies (Boratto, 2004; Loddi et al., 2000). Moreover, there
is a wide range of probiotic products, administration routes,
and experimental conditions reported in the literature
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(Boratto, 2004). Santos (2010) mentions that the efficacy or
inefficacy of a probiotic product may be related to its
microbial composition and viability, administration method
and frequency, bird age, hygiene of the facilities, feed
composition (cereals and their synergism or antagonism
relative to the microbes in the product), as well as
environmental stress factors.

Conclusions

The addition of the probiotic product containing
Lactobacillus acidophillus,  Streptococcus faecium  and
Bifidobacterium bifidum,  to broiler diets does not influence
the performance of broilers.
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