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ABSTRACT
The effect of commercial alternative to antibiotic individual or combination has been used in starter broiler diet on broiler
performance. A total of 288 straight run broiler chicks Ross 308 were allocated within 2 Petersime battery units. A total of
7 treatments were distributed randomly in completely randomize design to 48 pens by 6 birds/ pen. Each treatment had 7
replicates pens except non-challenge control had 6 replicates pens. Treatments 1 and 2 were non-challenged (NCh-C) and
challenged (Ch-C) without any additives. Treatment 3 basal diet plus prebiotic (Yeast Cell Wall) 250 ppm (YCW). While,
treatment 4 fed basal diet plus probiotic (Bacillus subtilis 3*105 cfu/g feed) 300 ppm (Pro300). Treatment 5 fed basal diet
with probiotic (Bacillus subtilis 1*105 cfu/ g feed) 100 ppm (Pro100). Treatment 6 fed basal diet with combination YCW
(250 ppm) plus Pro300 (300 ppm) (YCW+Pro300). Treatment 7 fed basal diet with combination of YCW (250 ppm) plus
Pro100 (100 ppm) (YCW+Pro100). All birds were vaccinated commercial Infectious Bursal Disease IBD vaccine by eye
drop at day 10 of age then followed by 3 ml oral gavages Clostridium Perfringens challenge 106 cfu/ml on days 16, and 17.
There is no significant difference (P˃0.05) among treated groups for all performance traits. In contrast, adding of (YCW),
(Pro100) then (Pro300) respectively were improved numerically, but not significantly (P˃0.05) feed conversion ratio
(FCR), body weight (BW), body weight gain (BW gain), and productivity index PI on day 10, 16, and 21. In conclusion,
feeding adjusting the nutrient of our diet to be similar to Ross 308 guide led to enhance of performance by adding probiotic
and prebiotic but not significantly. Probiotic and prebiotic did not appear their effect positively may be due to chicks
reached to maximum BW by the effect of high density ration.
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INTRODUCTION
Intensive research to find natural growth promoters to
better health and protection against pathogens especially
after European Union 2006 banned antibiotic growth
promoters AGPs usage (Ganan et al., 2012); Huyghebaert
et al. (2011). Also, United State initiated to remove AGPs
from feed by Food and Drug Administration 2013.
Huyghebaert et al. (2011) found that removal of AGPs
from poultry diet as antimicrobial led to poor performance
and appear subclinical necrotic enteritis beside of
dysbacteriosis. Poultry industry and feed additive
specialist are looking for to find alternative product such
as probiotic, prebiotic, synbiotic, plant extract and
essential oil. All this product may enhance immunity and
growth performance (Al-Kassie et al., 2009; Al-Kassie
and Jameel, 2009; Al-Kassie et al., 2008b; Jameel, 2008;
Jameel et al., 2014; Loh et al., 2014; Sugiharto, 2016). In
feed additive strategies, two goals have been obtained
from adding prebiotic to broiler diet. Replacing AGPs to
get same effect on enhancing performance, and reducing
pathogenic bacteria and diseases by increasing beneficial
bacteria in gastro intestinal tract GIT besides enhance
productive traits (Callaway et al., 2008; Gaggìa et al.,
2010; Ricke, 2015). Prebiotic fermentation occurs in
chicken`s ceca. However, the major site of habituating
zoonotic pathogens Campylobacter and Salmonella in ceca
too (Hofacre et al., 2005; Hume, 2011; Ricke, 2015).

Prebiotic in a non-digestible carbohydrate capable to
influence selectively on intestinal bacteria and possible
effect on bird immunity (Bozkurt et al., 2014; Kim et al.,
2011). Prebiotic Yeast Cell Wall (YCW) contain mannan-
oligosaccharide (MOS) and β-glucan (Lipke and Ovalle,
1998). It has been reported that (MOS) prevent gram
negative bacterial infection by competitive exclusion in
the GIT of chicken (Baurhoo et al., 2007). Also, (MOS)
may enhance immunity and intestinal mucosa ((Baurhoo
et al., 2007; Pourabedin et al., 2014). Another ingredient
of prebiotic is β-glucan, it has been reported the beneficial
effect by improving innate immunity (non-specific) and
growth performance (Chae et al., 2006; Refstie et al.,
2010). Probiotic is a live non-pathogenic microbial feed
additive that maintain microbial balance in GIT (Fuller,
1989). In poultry industry, the most common probiotic is
Bacillus subtilis spores due to heat resistance during
pelleting formation. Administration of Bacillus subtilis
spores to chicken feed has been reported to lowering
Escherichia coli (Teo and Tan, 2007), Salmonella (Park
and Kim, 2014), in addition, improve BW gain and FCR
(Fritts et al., 2000). Mountzouris (2014) have been shown
that adding probiotic to chicks diet led to improve
performance. Also, maintenance and establishment of
intestinal microbiota beneficially that may enhance
beneficial colonization in the GIT against pathogens.
Thus, the objective of this current study was to evaluate
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the influence of adding probiotic, prebiotic and synbiotic
on Starter Broilers Performance Subjected to Bursa
Vaccine and Clostridium perfringens challenge on broiler
performance.

MATERIALS & METHODS
Birds, Housing and Feeding
This study was carried out Texas A & M University
College Station, Texas at Poultry Research Center, U.S.
Department of Agriculture (USDA), from 9 Feb. 2016 to 1
Mar. 2016. A total of 288 straight run broiler chicks Ross
308 were allocated within 2 Petersime battery units. A
total of 7 treatments were distributed randomly in
completely randomize design to 48 pens by 6 birds/ pen.
Each treatment had 7 replicates pens except non-challenge
control had 6 replicates pens. Treatments 1 and 2 were
non-challenged (NCh-C) and challenged (Ch-C) without
any additives. Treatment 3 basal diet plus prebiotic (Yeast
Cell Wall) 250 ppm (YCW). While, treatment 4 fed basal
diet plus probiotic (Bacillus subtilis 3*105 cfu/g feed) 300
ppm (Pro300). Treatment 5 fed basal diet with probiotic
(Bacillus subtilis 1*105 cfu/ g feed) 100 ppm (Pro100).
Treatment 6 fed basal diet with combination YCW (250
ppm) plus Pro300 (300 ppm) (YCW+Pro300). Treatment
7 fed basal diet with combination of YCW (250 ppm) plus
Pro100 (100 ppm) (YCW+Pro100). Basal broiler starter
diet was prepared as starter pellets and was divided into 6

treatment groups equally, Feed and water provided ad
libitum to the end of the study (day 21). All diets met the
Aviagen broilers Ross 308 requirement table (1) showed
starter feed formulation.
Disease control and Challenge:
There is no drug therapy was used. On the day of hatch,
vaccines were administered at the standard Sanderson
Farms Hatchery. Commercial IBD vaccine via eye drop
was vaccinated all birds at 10 days of age. After that, birds
received 3 ml oral gavage Clostridium Perfringens
challenge 106 cfu/ml on days 16, and 17 except NCh-C
group to induce immunosuppression and challenge.
Growth performance and Samples
Daily observation of general flock condition, water, ration,
temperature, unexpected events for the house, and
mortality for each pen. All birds were weighted and feed
intakes were recorded at days 1, 10, 16, and 21 of the
study. To get BW gain, calculation of initial BW from the
final BW. The residual feed from the offered feed to get
feed consumption. Data of BW gain and feed consumption
were used to get FCR.
Statistical analysis:
Data were analyzed as one-way ANOVA using the general
linear model (GLM) procedure of SPSSTM 22.0 software
(Corp, 2011). Seven Treatment means were separated
using a “protected” Duncan’s analysis.

TABLE 1: Feed composition of starter diets.

RESULTS & DISCUSSIONS
There are no significant differences (P˃0.05) among
treated groups for all performance traits. In contrast,
adding of (YCW), (Pro100) then (Pro300) respectively

were improved numerically, but not significantly (P˃0.05)
feed conversion ratio (FCR), body weight (BW), body
weight gain (BW gain), and productivity index PI on day
10, 16, and 21. Table (2) showed results of the experiment.

Ingredients Composition
TAMU corn #21 62.24
TAMU Soybean 31.71
DL-Methionine 98 0.272
Lysine HCL 0.182
L-threonine 98 0.032
AV Blend 8500 1.99
Limestone 1.307
BIOFOS 16/21P 1.55
Salt 0.409
TAMU Trace. Mineral 0.050
TAMU Vitamins 0.250
Calculation composition
Crude protein CP% 22.0
ME poultry kcal/kg 3000
Crude fat 3.5
Crude fiber 2.14
Calcium 0.9
AV Phosphate 0.45
AV-methionine 0.57
AV-Lysine 1.18
AV-Arginine 1.32
AV-TSAA 0.85
Threonine 0.73
Sodium 0.18
Potassium 0.92
Chloride 0.32
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TABLE 2: Effect of Probiotic, Prebiotic, and Synbiotic on challenge phase BW, BW gain, PI, and FCR at day 10, 16, 21.

Many researchers have investigated the effect of prebiotic
and probiotic on broiler growth performance (Abdaljaleel
et al., 2016; Al-Kassie et al., 2008a; Al-Kassie et al.,
2009; Hajati and Rezaei, 2010; Hashim et al., 2016;
Mookiah et al., 2014; Zhao et al., 2013; Zhao et al., 2016).
Steiner (2006) who reported that this additive create
beneficial condition in the intestine. It has been reported
that prebiotic can stimulate microflora in the intestine
(Calik and Ergün, 2015; Schumann, 2002). Dizaji et al.
(2012) showed that supplemented broiler diet with 0.10%
manna oligosaccharide led to increase BW and decrease
FCR at days 15, 28, 29, and 42 as compared with birds fed
basal diet. Santin et al. (2001) reported that use of
prebiotic led to improve protein and energy utilization by
increase length of intestine and area of absorption.
Supplementation broiler diet with oligosaccharide
increased nutrient digestibility of broilers and improve gut
health (Tuohy et al., 2003). (Patterson and Burkholder,
2003) showed that supplemented broiler diet with
prebiotic led to improve gastrointestinal G.I. tract health.
Adding of YCW led to improve growth performance of
broilers; on the other hand, they have been investigated
that adding of YCW did not affect on broiler performance
(Cox et al., 2010; Munyaka et al., 2012). It has been
reported that YCW product improve BW, BW gain, and
FCR. Also, enhance beneficial microflora of G.I tract and
gut development (Yang et al., 2007). Yeast product
increase goblet cell and villi height (Baurhoo et al., 2007)
and modulation of nonspecific immune response of
broilers (Alizadeh et al., 2016). Our results are agreement
with (Yalçinkaya et al., 2008) who reported that no
significant differences after supplemented diet with
prebiotic on BW gain. While Kim et al. (2011) observed
that supplemented diet with prebiotic had a significant
differences by increasing BW gain.

CONCLUSION
In conclusion, feeding adjusting the nutrient of our diet to

be similar to Ross 308 guide led to enhance of
performance by adding probiotic and prebiotic but not

significantly. Probiotic and prebiotic did not appear their
effect positively may be due to chicks reached to
maximum BW by the effect of high density ration.
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