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ABSTRACT

This experimental trial was conducted to investgidie effects of dietary supplementations of ptehiprobiotic,

synbiotic and acidifier on broiler performance aodyan's weights of broiler chickens. One hundred aixty 1-d-
old Ross 308 broiler chickens were randomly assigioeone of five dietary treatments for six wedhe @ietary
treatments were 1- Control, 2- Basal diets supplgeack with prebiotic (1kg of ActiveMOS/ton) 3- Basits
supplemented with probiotic (150/100/50gr of Praté®n of the starter, grower and final diets respeely) 4-

Basal diets supplemented with synbiotic (1kg of ¥¥w#éon) 5- Basal diets supplemented with acidif@diter

Globacid/ton). The highest body weight observeslyinbiotic group, which was significantly (P<0.05)ter than
control group. Prebiotic and acidifier groups shalvsimilar body weight as synbiotic group (P>0.0%i higher
than control group (P<0.05). The body weight of itexs in probiotic group was similar to control, @biotic and
acidifier groups (P>0.05). Daily weight gain werigsificantly (P<0.05) increased in experimental gps compare
the control group. Total feed intake did not shawy aignificant (P>0.05) difference between expertakgroups.
Feed conversion ratio decreased significantly (F38).in synbiotic and acidifier groups compare thenicol

group. However, there were no significant (P>0.@biferences in feed conversion ratio of broiler at@ns in
prebiotic and probiotic groups compared with cohtgroup. The weight of proventriculus, Gizzardelivand

Bursa did not differ (P>0.05) between groups. Aiddially, the weight of Spleen increased signifigaf®<0.05) in

probiotic group compared with control group.

Keywords: feed additives, growth performance, internal osg@roiler

INTRODUCTION

In the modern intensive poultry production, newbtdhed chicks have little chance of contact witkirtimothers
and consequently normal microflora is slow in c@org the intestine [1]. So Antibiotics were usedridwide in
poultry industry in the past 60 years for prevemtidiseases and improvement of growth performance. B
continuous and misuses of antibiotics in livestpoduction and specially poultry industry resultedny concerns
about development of drug-resistant bacteria [@]gdesidues in the body of the birds [3], and ilabee of normal
microflora [4]. Therefore, importance of using attative growth promoters such as prebiotic, prabictynbiotic
and acidifier is evident.
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A prebiotic was defined as nondigestible food idiggats that beneficially affect the host, seledtivdimulating the
growth or activity, or both, of one or a limitedmhber of bacteria in the colon [5]. Some studies alestrated the
beneficial effects of prebiotics on improvemengodwth performance [6-7-8]. Probiotics are "livecnoiorganisms
which, when administered in adequate amount, canfezalth benefit on the host" [9]. Several studigm®rted that
probiotics have beneficial effects on growth perfance [10-11-12-13-14-15-16-17-18]. The combinatiba pre-
and probiotic in 1 product has been shown to coh@efits beyond those of either on its own [19]wAy of

potentiating the efficacy of probiotic preparatiomay be the combination of both probiotics and jotds as
synbiotics, which may be defined as a mixture afbjotics and prebiotics that beneficially affect® thost by
improving the survival and implantation of live mobial dietary supplements in the gastrointestireadt [16]. The
acidifiers can modify the PH of both the feed ahd tnimal's digestive tract and can disrupt themabrcell

function and protein synthesis of various gut micganisms [21]. In addition, it has been suggettatl lowering
the pH by organic acids improves nutrient absorp{i20]. Several studies support the statement dietary

inclusions of acidifiers have improved growth pemiance in broiler chickens [22-23-24-25-26-27].

The objective of the current study was to compheedffects of prebiotics, probiotics, synbioticel atidifiers as
dietary supplementations on the growth performambweight of internal organs in the broiler chitke

MATERIALS AND METHODS

Birds, diet and experimental design

One hundred and sixty 1-day-old Ross 308 broilenxg¢d sex) were used in this study. The chickensewe
randomly divided into a control group and 4 experital groups. There were 8 chickens in each rdpliaad 4
replicates per treatment group (32 birds/group)k Birds were housed in separate floor pens (1.29k With a
wood shaving floor and had free access to feednaater. During the 42 days of experimental periodjimnmental
factors (lightning, temperature, humidity, ventite) maintain on optimal levels recommended for $888 broiler
chickens. A corn-soybean meal-based diet was fatedlifor chickens.

Experimental treatments were: 1- Control group:abaBet 2- Prebiotic group: basal diets supplenenidth
prebiotic (Active MOS, Tabriz, Iran) 1 kg/ton 3-gfmiotic group: basal diets supplemented with pribi@Protexin.
Tabriz, Iran) 150gr/ton of the starter diets, 1@@yr of the grower diets and 50gr/ton of the fidadts 4- Synbiotic
group: basal diets supplemented with synbiotic (Adxa USA) 1 kg/ton 5- Acidifier group: basal diets
supplemented with acidifier (Globacid DW) 2 literit

Performance parameters and measurements

All birds were weighed individually at the end afolh week of experimental period (6 weeks). The latedd first
day (after arriving to the experimental farm) artddays of age was known respectively as initial tama weight.
Feed conservation ratio and daily weight gain walswated for the starter, grower and finisher gha$ the
experiment. At the end of experiment, 8 birds pemtment (2 birds/replicate) were randomly seleced
euthanized by cervical dislocation. After openifigl@aminal cavity, proventriculus, gizzard, liver)Jegn and bursa
of fabricius were weighed individually and recorded

Statistical Analysis

Statistical analyses were conducted with the SizdisPackage for Social Science (SPSS for Winddession 15;
SPSS GmbH, Munich, Germany) to determine if vagaldiffered between groups. Results are expressettans
+ SEM. The body weight, daily weight gain, feedake, feed conversion ratio and organ weights wenmapared
between groups by 1-way ANOVA and subsequent Duscawltiple range test. Probability values of lékan
0.05 (P<0.05 were considered significant.

RESULTS AND DISCUSSION

The effects of dietary supplementations of prebjofirobiotic, synbiotic and acidifier on growth fismance
parameters are summarized in Table 1. There wasigmificant £>0.05 difference in body weight of broilers
between experimental groups on day 14. The bodghweif broilers supplemented with synbiotic was#igantly
(P<0.05 higher than broilers in control group on day 28.the end of the experiment (day 42), broilers
supplemented with prebiotic, synbiotic and acidified higher body weight in compare of control gr@a<0.05).
However, the difference in body weight of broildretween probiotic and control groups was not sicpuift
(P>0.05. These results are in agreement with earlierissud 6, 25, 26, 27, 28, 29, 30]. Zakeri and Kais{&f11)
found that dietary inclusion of mannanoligosacd@r{MOS) increased body weight of broilers in corepaf
control group. Ortiz et al. (2009) observed no effaf dietary inclusion of inulin as a prebiotic body weight in
broiler chickens, whereas EL-Banna et al. (2010nébthat dietary inclusion of two different prelistincreased
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body weight significantly at the end of the expearimh It has been reported that dietary inclusiosymibiotic had a
beneficial effect on body weight of broilers [168,229]. Chowdhury et al. (2009) found that citricich
supplementation as an acidifier caused a significamease on body weight in broiler chickens, welasrBonos et
al. (2012) observed no effect on body weight ofadese quail by addition of acidifiers to diets. AbHattah et al.
(2008) found that the addition of dietary citricidhcacetic acid, or lactic acid improved body weigh broiler
chickens compared with control group. Similar reswlere found by other researchers [25, 26]. Awtaal.g2009)
reported that addition of probiotic to broilerstdiid not show any significant effect on body weighmpared with
control group. In contrast, Mountzouris et al (2DbBserved that diets containing®1&fu probiotic/kg increased
body weight of broilers significantly in compare @dntrol group. In agreement with our findingss ieported that
dietary supplementation of probiotic did not affeody weight of broilers [28, 34, 35].

Between days 1-14, there was no significaRtQ.05 difference in daily weight gain of broilers bewve
experimental groups. Daily weight gain of broilers days 15-28, increased significant8<0.05 in experimental
groups compare the control group. Also, betweers @8-42, daily weight gain of broilers in experimted groups
was significantly P<0.05) higher than control group. During the whole pdraf experiment, daily weight gain of
broilers in prebiotic, synbiotic and acidifier gpmuwere significantlyf<0.05) higher than control group. However,
there was no significant differenc®>0.05 between probiotic and control groups. Jung ef2808) found that
addition of galacto-oligosaccharides (GOS) andddifiacterium lactis had no significant effect ongieigain of
broiler chickens. Awad et al. (2009) found thattalig inclusion of synbiotic increased daily weigjatin of broilers
significantly whereas; addition of probiotic had swmnificant effect. Similar findings were reportéy other
researchers [28, 29]. Chowdhury et al. (2009) reggbthat addition of citric acid to broilers diecreased weight
gain significantly compare to the control group.

Feed intake of broilers did not differ significan{P>0.05 between experimental groups on days 1-14. Between
days 15-28, feed intake of broilers in prebiotimhpotic and synbiotic groups was significant®<Q.05 higher
than control group. On days 29-42, feed intakegased significantly in prebiotic group compare fgihebiotic and
synbiotic groups. During the entire period of exment, there was not any significa®~0.05) difference between
groups. Salianeh et al. (2011) reported that dielaclusion of prebiotic significantly decreasecedeintake in
broiler chickens compared with control group, wiasreaddition of probiotic did not have the sameectffas
prebiotic. Samli et al (2007) found that feed imta¥f broilers did not differ significantly by dietainclusion of
probiotics. Similar results were found by Jung lef{2008) who found that addition of prebiotic apibbiotic did
not have any significant effect on feed intake afiler chickens. Nezhad et al. (2007) found that #udition of
citric acid did not affect feed intake in broilesapplemented with citric acid and similar resultsrevfound by
Chowdhury et al. (2009). However, this observati@s not found by the findings of Moghadam et a00@&), who
reported that the effects of citric acid on feetdke of broilers were significant.

Feed conversion ratio (FCR) did not differ sigrafitly (P>0.05 between groups on days 1-14. Between days 15-
28, there was a significarP€0.05) decrease in feed conversion ratio of broiler ks in synbiotic and acidifier
groups n compared with the control group. Betweaysd9-42, feed conversion ratio in Synbiotic araid&ier
groups were significantlyR<0.05) lower than control group. At the whole experinameriod, feed conversion
ratio in Synbiotic and Acidifier groups were sigoéntly (P<0.05) lower than control group However, there was no
significant differences in prebiotic and probiogimups compared with each other, comparing therabgtoup and
also compared to synbiotic and acidifier groups@.05. In agreement with our findings, Jung et al. @00
reported that dietary inclusion of prebiotic andlgotic had no significant effect on feed convensiatio in broiler
chickens and similar results were found by Ortizakt(2009). Salianeh et al. (2011) observed thaliteon of
prebiotic decreased feed conversion ration siganifiy, however, probiotic supplementation did néfect feed
conversion ratio in broiler chickens. In contraBalebi et al. (2008) reported that addition of potib to broiler
chicken diets decreased feed conversion ratiofggntly. It has been reported that addition oflsgtic to broilers
diet significantly decrease feed conversion ratidioiler chickens [29]. Awad et al. (2009) repdrthat dietary
supplementation of synbiotic significantly decrehdeed conversion ratio, while addition of probiotiad no
significant effect. In agreement with our studi€sowdhury et al. (2009) found that dietary inclusif citric acid
significantly decreased feed conversion ratio iilbr chickens compared with control group. Similasults were
found by other researchers [22, 23, 27].
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Table 1: Growth performance of broilers'

Dietary treatment

Control Prebiotic Probiotic Synbiotic Acidifier VPalue
Body weight
d1(g) 42.70 +1.58 43.10 + 1.20 42.45 +1.34 B19.59 42.90 +1.27 0.981
d 14 (g) 324.07 +7.56 324.56 +8.24 323.3+7.19 28.37 £7.69 330.51+7.75 0.949
d 28 (g) 1004.92+16.01 10419t +14.85 1029.78+15.63 1059.04+ 1458 1051.3%+15.81  0.163
d 42 (g) 2011.26£21.19 2097.91+23.32 2075.57+23.87 2153.78:21.43 2128.35+21.43  0.004
Daily Weight Gain
d 1-14 (g) 20.09 +0.33 20.10 +0.33 20.09+0.30 0.48+0.24 20.54 +0.27 0.660
d 15-28 (g) 48.63+ 0.59 51.02+0.52 50.45+0.52 52.16+0.65 51.48+0.58 0.007
d 29-42 (g) 71.88+0.93 75.4% £ 0.84 74.70+0.97 78.19+0.91 76.9% +0.87 0.002
d 1-42 (g) 46.87+ 0.55 48.92+0.72 48.48 +0.51 50.28+ 0.69 49.65+0.61 0.016
Feed Intake
d 1-14 (g/bird) 410.02 +3.43 409.22 +3.33 4088044 413.01 +3.39 41253 £3.54 0.862

d 15-28 (g/bird) 1182.2%* 5.97 122451+6.38  1206.78+7.03 1210.72°+6.10 1194.958°'+7.45  0.005
d 29-42 (g/bird) 2406.75+ 15.40 2441.20+ 14.85 2381.45+1529 2369.03+14.67 2401.44'+13.83 0.034
d 1-42 (g/bird) 3998.46 + 31.53 4074.98 +30.06 BO8+31.62  3992.80+30.83  4008.96 *+ 32.22 0.349

FCR

d1-14 1.265 + 0.025 1.261 +0.018 1.264 +0.025 258+ 0.026 1.248 +0.027 0.988
d 15-28 1.736+0.018 1.70% + 0.022 1.708 + 0.015 1.658+ 0.016 1.657+ 0.014 0.025
d 29-42 2.391+ 0.042 2.31% + 0.036 2.28% +0.043 2.16%+ 0.036 2.229 +0.041 0.014
d 1-42 1.988+ 0.030 1.943 +0.023 1.928% + 0.033 1.853+ 0.027 1.883+ 0.028 0.041

aP9vieans in the same row with different superscrififfedsignificantly (P < 0.05)
! The results are reported as Mean + SEM
2 FCR = feed conversion ratio

The means of organ's weights for experimental ggcang summarized in Table 3.The weight of Proveuls,
Gizzard, Liver and Bursa did not show any significalifference P>0.05 between experimental groups.In
agreement with our findings, it's reported thatgheiof Gizzard did not affect significantly by atidn of prebiotic
[38], probiatic [16, 28, 38, 39] and synbiotic [1B)5]. Also, it has been reported that dietaryusimn of prebiotic,
probiotic and synbiotic had no significant effect biver weight [38, 40, 41]. In agreement with dindings, it's
reported that weight of Bursa did not show any ificant difference by dietary supplementation oélpiotic [38],
probiotic [16,] and synbiotic [16]. In this studyne weight of Spleen increased significan®¥<0.05) in probiotic
group compare the control group. However, Awadl.e2909) reported that addition of probiotic anehisiotic to
broilers diet did not show any significant effect gpleen weight compared with control group, whetha weight
of spleen was significantly different between puaotigi and synbiotic group. It has been reported #utition of
probiotics to broilers diet did not have any sigraht difference on spleen weight [38, 40, 41, 42].

Table 2: weight of internal organs of broiler chiclens at the end of experiment

Dietary treatment

Organ Control Prebiotic Probiotic Synbiotic Acidifier P Value
Proventriculus 8.42+0.42 851+0.38 9.05%0.32840+0.40 822x0.39  0.640
Gizzard 4312255 46.15+3.12 43.07+282 240.64 4257+222 0913
Liver 64.77£3.09 66.65+3.08 61.72+354 621513 63.92+3.48 0.823
Spleen 1.87+0.05 1.98+005 21%1+006 2.08+0.06 1.98+0.05 0.104
Bursa 228+093 214+009 2.36+0.08 2.25080. 2.09+0.08 0.222

a®\Means in the same row with different superscrijiffedsignificantly (P < 0.05)
! The results are reported as Mean + SEM

Table 3: Mortality rate of broilers at the whole experimental period (percentage)

Dietary treatment
Control  Prebiotic  Probiotic  Synbiotic  Acidifier
Mortality (%) 9.37 6.25 6.25 6.25 9.37

CONCLUSION

The results of this study showed that dietary isicln of prebiotics, probiotics, synbiotics and #@ds improved
growth performance compare the control group. Amdngse Synbiotic had the greatest effect on growth
performance compare other experimental groups.,Agperimental groups had not any significant effat the
weight of Proventriculus, Gizzard, Liver and Bufahrisius. Additionally, the weight of Spleen wasater for the
prebiotic-supplemented group compared with acidigoplemented group.
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