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ABSTRACT

The aim of this study was to investigate the effeftthe dietary supplementation of an acidifiereiaigon
performance parameters and visceral organ weiglfitsroilers. Two hundred and forty day old Ross B@@ilers
where divided in four groups with three replicatesd twenty chicks each. The present study asséssatifferent
dosage of an acidifier on commercial broilers. Bigtrepared without additive Control (CON) (group ©)025%
Acidifier Agent (AA1) (group 2); 0.05% Acidifier &gt (AA2) (group 3) and 0.1% Acidifier Agent (AA@oup 4).
Results showed that among weekly body weight, fetedke and FCR, there was a significant (P<0.05)
improvement, however, the maximum difference wetiead in the level of 0.1%, followed by 0.05% &R25%
levels. The minimums survivability percentage wesorded in 0.1% level. The visceral organ weighkt&d live
weight) of thymus, bursa of Fabreciuos, liver amahgreas have shown no statistical (P<0.05) chandegdifiers
act as performance promoters by lowering the pHgof (mainly upper intestinal tract), reducing pdieh
proliferation of un-favorable microorganisms. Adidation of gut stimulates enzyme activity and roptes
digestion and the absorption of nutrients and maher Un-dissociated form of organic acids penetsatee lipid
membrane of bacterial cells and dissociate intoars and protons. It can be concluded that dietigifier agent
increased the performance of broiler chicken andisoption for maintaining or improving broiler gnth and
efficiency. The best level of acidifier used irs tudy was found to be 0.1%.

Keywords: Acidifiers, MOS, Body Weight, Feed ConsumptioGF, Broilers.

INTRODUCTION

Natural immune system in newly hatched poultry eompetent [1-3] and pathogenic bacteria such as
Enterobacteriaceaand Enterococcicarpredominate in their gastrointestinal tract amduigh damaging effects on
cell wall of intestine, decrease performance atwtnole period of poultry life [4-6]. Scientifictéirature indicates
an increase of over 85% in the number of infecticanssed bysalmonellaEnteritidis during the last few years from
products of poultry origin [7]. Because feed addit can affect microbial population in the gastestinal tract
[8&9], they are of great interest in the poultrgistry. So Antibiotics were used worldwide in poplindustry in
the past 60 years for preventing diseases and iraprent of growth performance. But continuous ansuses of
antibiotics in livestock production and speciallguftry industry resulted many concerns about deualent of
drug-resistant bacteria, drug residues in the bafdthe birds, and imbalance of normal microflordefefore,
animal researchers and animal food producers aidnig for suitable feed additives to improve pogltratural
immune system and hereby increase poultry perfocsmaB®everal scientific reports demonstrated thiglifeers and
organic acids could stimulate the natural immurspoese of poultry, reduce the activity of pathogdyacteria and
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balance bacteria population in poultry [10-12]sdéems that the positive effects of these feed iadditare mainly
include: reducing colonization of pathogenic manganisms, reducing production and releasing tog@mponents
from bacteria and their antifungal and antibactedetivities that are totally due to an increase hiroiler
performance [13-15]. Acidifiers constitute an imgamt component of modern feeding strategies witlantibiotics.
Organic acids are known to have strong antibadtefiacts and they have been used in the protectidaed from
microbial and fungal destruction. The addition ofjanic acids to animal feeds has been reportectoedse the
intraluminal concentration of coliform bacteria aather acid-intolerant organisms, such Gampylobacterand
Salmonella known to be involved in digestive disorders [16&1The antimicrobial mechanism of acids is related
to the reduction in pH of the environment, whiahits the growth of bacteria less tolerant to aditl g addition,
undissociated organic acids can easily penetratdigld membrane of bacteria and molds. In the, ¢e# organic
acids release the protons in the alkaline cytoplasaulting in the decrease of intracellular pH.sThlters
enzymatic reactions and the nutrient transportesysforcing the bacterial cell to use energy teasé protons and
cause an intracellular acid anion accumulation.[@8her benefits associated with acidificationiamprovements in
digestive enzyme and microbial phytase activity ][1Bcreased pancreatic secretion and stimulatidn o
gastrointestinal cell proliferation [20]. Many stes have reported several beneficial effects shgwitprovements
not only in the general health of animals, but atsgrowth rate and feed efficiency when varioustaly additives
were supplemented to the diet [22]. Among thesermdtives, acidifiers have been considered as wmactve
additive for weaning pigs’ diets. It is proposedttdietary acidifiers may provide a prophylacticasere similar to
feed antibiotics [22]. While antibiotics are desgnto inhibit most microbial growth, acidifiers wdureduce
harmful microorganisms and help beneficial micramigms to dominate in the gastrointestinal tractarhmercial
poultry [23]. Mannan-oligosaccharides (MOS) are nwme-rich carbohydrates found in the yeast celll.wal
Currently, MOS products, particularly those deriveain the cell wall ofSaccharomyces cerevisisare extensively
used as natural feed additives in livestock andtpobecause of documented benefits in performgp4e 25] and
gastrointestinal health [26] but without the remigte-related risks associated with the use of mjietatibiotics.
Several mechanisms have been proposed to expkibeteficial effects related with MOS. One popuardel is
based on the fact that mannose can block the @ation of intestinal pathogens, such S&monella sppand
Escherichia coli which contain type 1 fimbriae with mannose-bimgdilectins. Mannan-oligosaccharide-bound
pathogens are prevented from attaching to intdstimenose residues. Mannan-oligosaccharide has lasa
linked with improved gut health, indicated by irased villi length and the number of goblet celldl @amcreased
populations of beneficial bacteria suchlastobacilli andbifidobacteriain the guts of broilers and turkeys while
reducing the populations &almonellaandEscherichia coli[23 & 26]. Another suggested mode of action of MOS
is immune system modulation activity, which suggettat MOS can stimulate intestinal mucosal immunit
perhaps by acting as a nonpathogenic microbiagj@ntj27]. It was reported that dietary supplemémtadf 0.05%
of MOS increased mucosal IgA secretions and humamdl cell mediated immune responses of neonatakghi
[25]. The relationship between the effects of MGSaell the dominant mode of the action remains esrctiue to
our limited understanding of the underlying effeatMOS at a molecular level. However, evaluatiénhese feed
additives efficiency which contains acidifiers aktDS on immune response and performance of brohéks
requires studies that are more comprehensive. Tdrerea feeding trial was conducted to investigéte
supplementation of a Natural Growth Promoter (Ai@diAgent) on growth performance, visceral orgagight and
immune response, and blood biochemical paramefessoder chickens. The efficacy of different dosagf NGP
compared with AGP was also investigated in thiglgtu

MATERIALS AND METHODS

The present study was carried out in the DepartmEAnimal Science, Faculty of Agricultural Sciescéalayer
University, Malayer, Iran with an objective of assiag the performance parameters and visceral avgéghts of
commercial broilers fed with an acidifier agent.

Experimental design, Housing, Management and Testi&t

A total number of 240 day-old unsexed RBE8 broiler chicks were wing banded, weighed and disted in a
completely randomizedexperimental design with foureatmentsand threereplicationsof twenty chicks each.
Each replicate group of chicks housed in an inddpehpen, conventional sided deep litter houseckshin all the

replicates were reared up to six week of age uanddéorm standard conditions throughout the studpndgling was

done till three weeks of age using incandesceriishitach pen was fitted with an automatic bell tgpaker and a
hanging tubular feeder. Chicks were providetlibitumfeed and water throughout the study. Feeding sifdiets

commenced at first day of age and continued tdltdrmination of experiment at six weeks of ajee temperature
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was maintained at 30+1°C in the fiseekand reduced by 2.5°C per week to 21°C. From aaguntil day 4
the lighting schedule was 24 h light. Atays 5-49 the dark time wamcreasedto 1 h. Basal diet was
formulated and compounded to meet the nutrientiregquents of commercial broilers during the staf@e2 wks),
grower (2-4 wks) and finisher (4-6 wks) feed. Tbempositionof experimentabiets is shown in Table 1. Diets
prepared without additive as Control (CON) @roupl); 0.025% Acidifier Agent (AAl) (group2); 0.05%
Acidifier Agent (AA2) (group 3) and 0.1% Acidifigkgent (AA3) (group4). ). The natural acidifier garged in this
study was Totacid (containing citric acid, acetaida propionic acid, lactic acid and MOS from nafusources)
provided by a commercial company (Tehran Dane ladhifTehran, Iran).

Table 1: Ingredients and composition of the basal diets (as-fed basis,)%

. Starting diet Growing diet Finishing diet
Ingredients (%) O2wk)  (2-4wk) (4-6wK)
Corm 59.00 67.36 72.01
Soybean meal 33.74 28.63 24.46
Soybean oil 1.56 0.65 0.56
Calcium carbonate 0.60 0.67 0.63
Dicalcium phosphate 1.41 1.02 0.84
Oyster shell 0.66 0.66 0.63
Common salt 0.30 0.30 0.30
Vit. And Min. Permix 0.50 0.50 0.50
DL-Methionine 0.13 0.06 0.02
Lysine — HCL 0.09 0.14 0.05
Calculated analysis
ME (Kcal/kg) 290( 295( 300(
Crude protein (%) 20.84 18.43 16.87

The vitamin and mineral premix provide the follaywuantities per kilogram of diet: vitamin A, 1000 (all-trans-retinal); Vit. D3 (cholecalciferal)
2,000 1U; vitamin E, 20 IUd-tocopherol); vitamin K3, 3.0 mg; riboflavin, 181@ly; niacin, 50 mg; D-calcium pantothenic acid, 24 eholine chloride, 450
mg; vitamin B12, 0.02 mg; folic acid, 3.0 mg; mamgse, 110 mg; zinc, 100 mg; iron, 60 mg; coppemdpiodine, 100 mg; selenium, 0.2 mg and
antioxidant, 250 mg.

Vaccination schedule
The local office of Iranian Veterinary Organizatibave suggested the required local vaccinationnaodulated by
the veterinarian of Malayer University, as below:

Vaccination against Newcastle Disease (ND) viruppeaed three times: first spray at the commenceroént
experiment, second on the 12th day as B1 (CEVA SEMNIMALE, Libourne, France) in drinking water and
booster of them on 20th day as clone-30 (HIPRAVFABLON, Amer, Spain) in drinking water. Vaccination
against Bronchitis virus happened in two timeshasfollowing: first spray at commencement of theerment and
the booster in drinking water on the 10th day, bashH-120 (CEVA SANTE ANIMALE, Libourne, France).
Vaccination against Infection Bursal Disease (IBDus happened in two times: first on day 15 arel sbcond on
the 24th day, both as Gambo-l (CEVA SANTE ANIMALEpourne, France) in drinking water. The sera were
applied to HI test in 28 the day, to determine ALNIDV. In titers lower that 5, the booster B1 (CE\GRANTE
ANIMALE, Libourne, France) was administrated inrdding water for broilers.

Studied parameters

Performance parameters

The weekly body weight, feed consumption and mibytalf any were recorded and gain in weight anddfe
efficiency were calculated. All chicks were weighadividually at the end of each week till 6th weafkage using
digital electronic top pan balance with 1g accur&@ymeasure body weight. Feed consumption was dedor
replicate-wise weekly in all the experimental greugp to 6 weeks of age and feed consumption per eas
estimated. Feed conversion ratio (FCR) was caledlateekly up to 6 weeks, as feed consumed perharmiy
weight gain. The body weight of dead birds was &istuded in the calculation of FCR. The numbedeéd birds
in each replicate was recorded to measure thevalility. The dead birds were subjected to thoropghtmortem
examination to identify the cause of death. Thegestt survivability weekly up to 6th week was conguli

Visceral organ weights

At the end of the trials, upon obtaining the pesitis of Ethical Committee of the University, sixds from each
replicate were sacrificed by cutting the jugulainvand blood samples were individually collected li6-mL
heparinized tubes and stored on ice for hematodogyysis. The visceral were then opened and thaubkyspleen,
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bursa of Fabreciuos, liver, kidney and pancreasoweh and weighed on digital top pan electronic tata(0.1g
accuracy) and the later three weighed on manopkamd® (1mg accuracy). The weights were adjusteahtokg
live weight and treatment means were calculated.

Statistical analysis

The experimental data were analyzed statisticaflyusing the General Linear Model procedure of thegiSical
Analysis System (SAY software (SAS Institute, USA, 2000). Overall detare analyzed using one way ANOVA
test. Duncan multiple range test at 0.05 probablbivel was employed for comparison of the meangngan,
1955).

RESULTS AND DISCUSSION

The effects of different dosage of feed additivebaly weight (g): The result s of dietary treatnseoh weekly
body weight of broiler chicks are shown in TableTRe initial day old weights of chicks were in andar range,
without any significant change. At 7 day, the medirgroups 3 and 4 (AA2 and AA3) was found signifitg

(P<0.05) higher, compared to control group. At ém&l of week Il, this trend was found only in grotigAA3),

when compared to other dietary treatments. At &y, droups 3 and 4 (AA2 and AA3) have shown a Sicamt

(P<0.05) increase in body weight, where other tneat groups have shown a non-significant when coetpaith
control group. At day 28, the three levels of daédihave shown a significant (P<0.05) change idybaeights.
The higher was observed in 0.1% level of acidifigent used in this study.

Table 2: Body Weight (g) of broilers fed differentlevels of Acidifier Agent

Treatment groups Week 0 | Week | | Week Il | Week lll | Week IV | WeekV | Week VI

1 (dayold) | (day 7) | (day 14)| (day 21) | (day 28) | (day 35) | (day 42)
CON 4219 | 163.49 | 447.7% | 863.38 | 1379.24 | 1952.29 | 2590.48
2AAL 4223 | 162.43 | 448.22 | 864.46 | 1382.38 | 1960.34 | 2589.6%
SAA2 42.62 | 167.3¢ | 450.34 | 870.47 | 1388.5& | 2016.47 | 2631.3¢
‘AA3 4236 | 171.28 | 452.23 | 878.960 | 1390.35 | 2018.34 | 2635.24
SEM 0.223 0.227 0.083 0.546 0.094 0.11P 0.748

Mean values within a row with different superscriptters (a, b and cjveresignificantly different (p<0.05)1CON(C0ntroI); 2AAL
(Acidifier Agent @ 0.025%6°AA2 Acidifier Agent @ 0.05%and*AA3 @Acidifier Agent @ 0.1%respectively SEM: Standards Means of
Errors.

At the end of week V, all three levels of acidiffed groups have shown a significant (P<0.05) iaseein body
weight of broilers, when compared with control.tA¢ end of the last week, (day 42), the last twattnent groups
(AA2 and AA3) had shown a significant increase auy weight, where the 0.025% level remained nonii@ant,
when compared with control group.

Table 3: Feed intake (g/bird) of broilers fed diffeent levels of Acidifier Agent

Treatment groups Week ‘I Week Il | Week Il | Week IV | WeekV | Week VI
(day7 | (day14 | (day?21 | (day28 | (day35 | (day42
ICON 155.96 | 554.72 | 1244.27 | 2175.06 | 3385.27 | 4893.4%
2AAL 154.63 | 506.08 | 1182.58 | 2018.24 | 3214.95 | 4562.89
SAA2 150.79 | 499.42 | 1171.58 | 2002.24 | 3284.73 | 4633.88
“AA3 154.49 | 497.90 | 1181.24 | 2002.10 | 3263.65 | 4609.03
SEM 0.43¢ 0.52¢ 0.17: 0.20¢ 0.09¢ 0.323

Mean values within a row with different superscriptters (a, b and cjveresignificantly different (p<0.05)1CON(ControI); 2AAL

(Acidifier Agent @ 0.025%6°AA2 Acidifier Agent @ 0.05%and*AA3 Acidifier Agent @ 0.1%respectively SEM: Standards Means of
Errors.

The effects of feed additive on feed in take (gfpifThe results of dietary treatments on weeklydfggake of
broiler chicks are shown in Table 3. It is notewugrthat the results indicated that at the end it fiveek, Fl
remained non-significant among all treatment grougsen compared with control group. The scenarie tosally

changed for day 14 and day 21, where all 3 treatsnfed different levels of acidifier had a sign#itly (P<0.05)
decreased Fl, when compared with their respectattaogroups. On day 28, the FI decreased in dévels of

acidifier and have shown a significant (P<0.05)rdase, with more emphasis on AA3 level. At the ehdeek V,

the three levels of acidifier fed groups have shaenrease in Fl, statistically (P<0.05), with anpbasis on the
AAlgroup.

52
Scholars Research Library



Hedayati M. et al Euro J Zool Res,, 2013, 2 (6):49-55

The same trend was found at day 42, where the ralnihwas found in AA1 group, where all three afieti fed
groups have shown a significant (P<0.05) redudtidrl.

The effects of feed additive on FCR: The resultdiefary treatments on weekly FCR of broiler chieke shown in
Table 4. All of the birds fed feed additive had rriwally better FCR than the control birds. In jarar, at the end
of week I, AA2 and AA3 treatment groups have shawignificant (P<0.05) decrease in FCR of broilers.

Table 4: Feed conversion ratio (FCR) of broilers fé different levels of Acidifier Agent

Treatment groups Week | | Week Il | Week lll | Week IV | Week V | Week VI

7 (day 7) | (day 14) | (day 21) | (day 28) | (day 35)| (day 42)
ICON 0.954 | 1.239 1.418 1.577 1.734 1.889
2AAL 0957 | 1.129 1.368 1.460 1.640 1.762
SAA2 0.90F | 1.109 1.346 1.442 1.629 1.767
‘AA3 0.907 | 1.10f 1.344 1.440 1.617 1.749
SEM 0.344 0.577 0.923 0.036 0.034 0.92B

Mean values within a row with different superscriptters (a, b and cjveresignificantly different (p<0.05)1CON(ControI); 2AAL
(Acidifier Agent @ 0.025%6°AA2 Acidifier Agent @ 0.05%and*AA3 Acidifier Agent @ 0.1%respectively SEM: Standards Means of
Errors.

For the rest of the trial, FCR of broilers of whibhave fed different levels of acidifier have shoasignificant
(P<0.05) decrease in FCR, when compared with tlesjpected control groups. However, among the asidiéd
treatments, numerical and sometimes significanbhgégs were present.

The effects of feed additive on survivability (%Jhe results of dietary treatments on weekly sutility
percentage of broiler chicks are shown in TablAtsthe end of first week, the survivability of blei chicks fed
different levels of acidifier had shown a 100%, eptcin AA3, where the percentage of 99 is recordédhe end of
week I, the survivability percentage for contrAAl and AA2 were observed 99 and in AA3 group whsesved
98. At day 21, no changes in control and AAltreatingroups were observed, however, in AA2 and AAGugs,
the 98 and 97 percent were seen, respectivelyap8, the recorded percentage mortality in diffegroups were,
CON and AA1: 98, AA2: 97 and AA3: 96. At the endfifth and sixth week, for the control, AA1, AA2 drhA3,
the percentage of 96, 98, 96 and 95 were recordsgectively.

Table 5: Survivability rates (%) of broilers fed different levels of Acidifier Agent

Treatment groups Week ,I Week Il | Week Il | Week IV | Week V | Week VI
1 (day7 | (day14 | (day21 | (day28 | (day 35 | (day42
ICON 100 99 99 98 96 96
’AAL 100 99 99 98 98 98
SAA2 100 99 98 97 96 96
4AA3 99 98 97 96 95 95

Mean values within a row with different superscriptters (a, b and cjveresignificantly different (p<0.05)1CON(C0ntroI); 2AAL
(Acidifier Agent @ 0.025%6°AA2 (Acidifier Agent @ 0.05¥@nd*AA3 @Acidifier Agent @ 0.1%respectively SEM: Standards Means of
Errors.

Table 6: Visceral Organ weights (g/kg live weightdf broilers fed different levels of Acidifier Agentat 42 days

Treatment groupg Thymus Spleén bursa of Fabrecjubsver | Kidney | Pancreas
'CON 4.1¢ 1.4 1.4¢ 27.9¢ | 748 45F
TAAL 4.2£ 1.47 1.4€ 28.0¢ 7.42° 4,52
*TAA2 423 1.39 1.47 28.08 | 7.47 4.49
‘TAA3 4.14 1.4F 1.48 28.08 | 7.42 4.57
SEM 0.253 0.037 0.034 0.16p  0.22B 0.098

Mean values within a row with different superscriptters (a, b and cjveresignificantly different (p<0.05)1CON(C0ntroI); 2AAL
(Acidifier Agent @ 0.025%6°AA2 Acidifier Agent @ 0.05%and*AA3 @Acidifier Agent @ 0.1%respectively SEM: Standards Means of
Errors.

The effects of feed additive on visceral organ Wwibig(g/kg live weight): The results of dietary traants on
visceral organ weights of broiler chicks at 42 dafyage are shown in Table 6. The thymus weighiedairom 4.14
to 4.24 and no significant changes were observeddsn the dietary treatments. The spleen weighte waried
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from 1.39 to 1.43 and no significant changes betwbe treatments were noticed. No significant défees were
recorded for bursa of Fabreciuos weight and thg@htsiwere recorded between 1.46 and 1.49.

The liver weights-in a similar trend- were varigdri 27.98 to 28.06 and kidney weights recorded fibA®2 to
7.48, where no statistical differences were notiaetbng all treatment groups. The pancreas weigbkts waried
from 4.49 to 4.53, without showing any significafitanges among the dietary treatment groups. Thétsex the
present study are in agreement with the findingetbér scientists across the globe. Similar effasse found by
other researchers, who reported that organic aaids probiotics have no significant effect on BWG bobiler
chicks [22 & 30]. However, other researchers reggbhieneficial effects of these additives on BWG.[26e same
trend was also reported by [27], who reported thatacidifier affected the body weight of the cl@okrom week |
until the termination of the experiment (week Shother study reported that although, there werdifferences in
body weight (BW), but body weight gain and feedak& among treatments from daylto 21, FCR in bieds f
acidifier was lower than the control group (P<0.00[21]. Because pattern of Fl in birds is basecenargy level
intake, it is likely that the birds which have leetECR have a lower Fl. Therefore, this effect rhayelated to this
assumption. In accordance with this experimententagions of other researchers indicated that tiditian of
probiotics and organic acids to the broilers dittez numerically or significantly improves Fl [11IThe effect of
FCR may be due to higher BWG and lower FI in thd$ied acidifier. In addition, it is reported tligcreasing of
pH of digestive organs using organic acids andiptms could lead to better digestion, absorptind atilization of
nutrients [21 & 30 & 18]. Acidifiers act as perfoamce promoters by lowering the pH of gut (mainlypep
intestinal tract), reducing potential proliferatiafi un-favorable microorganisms. Acidification ofitgstimulates
enzyme activity and optimizes digestion and theogtigon of nutrients and minerals. Un-dissociatins of
organic acids penetrate the lipid membrane of biatteells and dissociate into anions and protéiter entering
the neutral pH or the cells cytoplasm, organic scidhibit bacterial growth by interrupting oxidativ
phosphorylation and inhibiting adenosine tri-phaphin organic phosphate interactions. In anothetys[24], the
body weight of broilers supplemented with acidifiexs significantly (P<0.05) higher than broilerscomtrol group
on day 28. At the end of the experiment (day 4®)jlérs supplemented with acidifier had higher begsight in
compare to control group (P<0.05). Martins et aD05) found that citric acid supplementation asaadifier
caused a significant increase on body weight inldirghickens [15]. Kishi et al. (1999) found thhe addition of
dietary citric acid, acetic acid, or lactic acidgraved body weight of broiler chickens comparechvaibntrol group
[13]. The inclusion of acidifier in broilers hastefi showed growth performance increases [18 & 81l @osage
rates for commercially produced acidifiers are regended between 0.2% and 1.0%. The mode of acfion o
acidifier in poultry is mainly due to its antimidyi@al action, unlike in pigs where a key activitytiee reduction of
the stomach - pH. The effect of acids on gram-riegdiacteria is increased if the organic acid isdissociated.
Because of this mode of action, effective acid#fieeed to contain organic acids that are undissatat different
pH-values, so that the anti-microbial action islpnged over a wider pH range. In the trials disedsdinal body
weight of the broiler chickens fed acidifier digtas significantly increased. Average feed consumnptias higher
in the acidifier group, and FCR was slightly rediioeven though this reduction was not significant.

CONCLUSION

It can be concluded that the addition of a balanaeid blend, such as combinations of lactic acidmfc and
propionic acid based on a sequential release mednareases the performance of broiler chickeniarah option
for maintaining or improving broiler growth and ieféncy results without resorting to supplementatioith an
AGP. Based on the results of this experiment, &erdnhas the potential to be used as feed additivésoiler diets.
The results also revealed that the best level inlifear used in this study was found to be 0.1%wdger, further
studies are needed to amplify the results of tkpeement and to determine whether these resultsilely to be
applicable for other rearing conditions.
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