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ABSTRACT 

In a trial to investigate the prevalence of Salmonella en terfUdis. A tota} of 207 

samples were collected from chicken farms located In DakahJ)a and Dam/etta go vern­
orates durJng December 2009 to December 2010 for Isolallon and ldenUflcatJon of 

Salmonella enteritidis. The efficacy of commercia] probJotlc, Kfmchl-orJgJnated lactic 

aeld bacteria. synblolJcs, Ddd1fJer and anUbLollc in p r otecting male layer type ch Icks 

against challenge with SaJmoneUa enterJUdis was also exam/iJed experlmentally. Out 
of 207 examined chicken farms the overall percentage prevalence of SalmoneJIa was 

7. 7% (16 Salmonella Isolates). S. kentucky was the most prevalent lso/ated serolJpe 

(37 5 %), foJ/owed by S. typhlmurlum (31.25%), S. enterilJdis (25%) and S. vtrcholV 

16.25%). The mortalIty rates were sigJJ1iJcantly decreased In all treated groups than 

positive group. Th e frequency of fecal shedding of S. enteritidis from aU trealed 

groups was significantly decreased in comparIson to posJUve group except probloUes 

and antibIotic groups. The different treat.ments slgn1fJcantJy lowered the frequency of 

S. enteritidis recovery from JJver. spleen and cecum. Chicks In treated groups had 

significantly higher body weight gain and average feed intake and better feed conver­

sIon ratio than the pOSitive lnfected group IndJcaUng the effecUve r ole of lacuc acld 

bacterIa. synbioUcs and acldJiler In the prevention of SalmoneUa infection in broJler 
chJcks. 
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INTRODUCTION 
There are 16 mLIIlon annual cases of ty­

phOid fever. 1.3 billion cases of gastroenteritis 

and 3 million deaths worldwtde due to Salmo­

nella infection (Bhun1a, 2008). Therefore. the 
control of Salmonella In commerclal poultry 

become a matter of concern since outbreaks 
of human salmonellosIs caused by S. enteriti­

di s were reported worldw:lde and the maLn 
source of infection in the outbreaks was mea t, 

eggs and derived produc ts of chickens (Bar­

row, 2000). A reduction in Salmonella infec-

Han In chicks W11l reduce pubUc health ris ks 

associated with poultry products and will also 

likely improve growth of chickens (Snoeyen­

boe et ai .• 1979). Therefore . control programs 

are being currently looked for ways to reduce 
the amount of SaJmonella In commercial poul­

try. These Salmonella Intervention strategies 
can broadly be broken down Into pres laugbler 
and postslaughler lnterventions. Presla ughter 
Salmonella lntervent\on s trategles lnclude bl­

osecurlty. therapeutic antlblotics . probloticS 

and competitive exclusion products . orgainlc 
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acids. and vaccina tion (Straver et a1., 2007: 

White et aI., 2007). Recent restrictions on 
the use of some an tim icrobials as growth pro­

moters In animal produc tion have pressured 

the poultry Industry to look for alternaUve 

methods to control pathogeniC Salmonella. 
Denned or undefined anaerobic bacterial cu i· 

tures of av1an origin. as well as various carbo­

hydrates and organic acids have been used 

experimentally and commercially for the pre­

vention of salmonellosis in broller chickens 

(Stavrtc and D'Aou8t, 1995). Competi tive ex­

clusion cultures and prahloUe cultures con­

sisting of Uve beneficial bacteria have been 

used to reduce levels of Salmonella In live 

poultry. wHh positive resl..!lts (NurmJ and 

Rantala, 1973; Water •• t aI .. 2(05). PToblol­
les are beneficial bacteria that InOue nee the 

host by ImproVing Intestinal health (Ieolaurt 

et al. o 2001). Th[s study was conducted to de­

termine the prevalence of Salmonella enteritt­

dIs in dLfferent chickens farms located [n Da­

kahlla and Damletta governorat~s during 
December 2009 to December 2010 and to 

evaluate the efficacy of different commercial 

avatlable prOducts In protecting male layer 

type chlcks against challenge with SalmoneJIa 

enteritidis . 

MATERlALAND METHODS 
Sample collection: A total of 207 samples 

were collected from chicken farms loca ted I.n 

DakahlJa and DamleUa governorates during 

December 2009 to December 20 to for Isola­
tion and Identification of Salmonella enteriti­

dis .. Samples were inoculated in Selenite F 

broth and Incubated at 37C for 18-24 hr. 

Subcultured were done on selecllve media 
(MacConkeys agar and S. S. agar) and incu­
bated at 37C for 24 hr. Suspected colonies 
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were picked up. purified and cultured on 

s lope agar untU recultured for morphological 

and biochemical criteria as descr1bed by 

(Cruick.hank .t aI .• 1975). 

Biochemtcal identiflcatlon: Suspected 

colonies were tested for Indole production. 

urea hydrolYSiS, sugar fermentation. H2S pro­
ductton on triple sugar iron (TSI), OXidase , 

citrate ut.Llizatlon , methyl red and Voges 

Proskaur tests as described by Edwards 
and EwIng (1972) and Cox and Wll1lam. 
(1976) . 

Serological ldent1flcatlon: Biochem ical ly 

Identified cultures were examlned according 

to Chairman et ai, (1975) uslng polyvalent 

and monovalent 0 and H Salmonella antisera 
and were done In Clinical Microb iology De~ 

partmenl, Central Health Labora tories, Mlols­

try of Health and Population, Egyp t. 

Expertmental chicks: Three hundred, day­

old. male whtte layer type chicks were kindly 

supplied by Mlsr Company for Pou ltry Pro~ 

ductlo n , CalrO, Egypt. Chicks were reared in a 

wtre cages in well venttlaled d lslnfected room. 

Chicks were provtded with unmedlcated Sal­

monella free commercial starter raUon and 

water ad·hbltum. 

Commerdal med1c.ament producta:­
Problotlca (AM Phi-Baets): Concentrated 

source of probloUcs and enzymes consisted of 
LactobacUlus acldophllus , Lactobacillus plan­

tarum, Blfldobaclerlum billdum. amylase, cel­
lulase, beta-glucanase and hemlceUulase 

{American Pharmaceutical Innovations Co. 
Darten, JL 60651, USA. Registration No 3697. 

Batch No 9006049. 
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ldmch1-ortgInated lactic actd bacteria 

(MerconU!~-L): Thls product contains 

new metabolic substance which Is derived 

and cultlvated from K1mchl probtoUcs (It was 

Isolated from radish Kimchi which lnclude 

Leuconostoc spp. and LactobaciHus sppl. 

These bacteria are researched as one: of ge­
nomic project of ktmchl-orlginated lactic acid 

bacteria in the Seoul-National University (Po­

tent Registered). It contain spectfic substance 

Which has strong anU-bacterlaJ and antiViral 

actiVities. 

Synb10tlCs (Me:rcopro+~! A cOOlbUlation 

of prObJotlC and preblOtic consisted of Entero­

coccus faeetum. lactose, sUlea and ascorbic 

acid. (Mercordt Animal Care, Stadsbeemd 

1215. 3545 Halen-Belgium. RegIstratlon No 

1949. Batch No 06E09 . 

Addtflcr (Free-dot1J): It consists of iacllc 

acId. formic aCid. citriC aCid. propionic aCid. 

tartaric aCid. phosphoric acid. malic add. pot­

tasiulll citrate. calcium lactate and propylene 

glycol (Amoun Vet. A. R. EJ. 

Anttblot1c (Panflor4'}: Panflor Is a flor­

phenlcol anUblol1c. It was chosen accordlng to 

our in vttro senSitivity test whIch lndlcated 

that all of our isolated stratns were highly 

senSitiVity to It. 

Challenge organ1sm! Salmonella enteriti ­

dis that was Isolated from broiler chicks With 

a hIstory of whitish diarrhea, high mortality 

and lnfiamed unabsorbed yolk sac was use~j 

for challenge. S. enteritidis broth culture was 

centrifuged at 3000 rpm for 10 min. SeclJ.mcnt 
was diluted with sterile buffer salJne and bac­

terial density was adjusted USi.ng Mac Ferland 

Mansoura, Vet Mod. J. 
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matching tube number 2 to contain 6 x 108 

CF"U/ml then 0.5 rot was dosed to each bIJd 

Vla crop by crop gavage. 

Ezper1mcntal dea1gn: Three hundred. 

day-old male layer type chicks were cUV1cted 

into 7 experimental treatments. Experlmen tal 

deSign Is shown In table (I). At arrival cloacal 

swabs were taken randomJy from 20 chicks 

and 20 chicks were necropsied and cultured 

for salmonellae . All chicks were negaUve for 

salmonellae either In cloacal swabs and organ 

culture. Four chicks were randomJy taken 

from each replicate. euthanaUzed . and n e­

cropsied at 7, 14. 21 and 28 days of age and 

any morbid chIcks during these Intervals were 

tested . Blrds were observed twice datly for 

clJ...nlcal signs of illness and mortalIty. Mortali­

ty rate. fecal s h edding, lnt ernal organ colOni­

zation (lIver. spleen and cecum) and growth 
perfonnance were recorded at 7. 14. 21, 28 

days of age. 

Body wetght; Ch1cb ... ere tndlvtdually 

wetghcd at weekly baaIs. 

Body wetght gatn: Body weight gain of 

chicks (expressed in grams) was calculated as 

difference between two successive weekly 

weights . 

Feed Intake: Diets were prov1ded daily eve­

ry morning. Feed intake was recorded and 

calcu lated per week for each group. 

Feed convenion ratio (FeR): Feed conver­

sion ratio (g food intake / g weight gain) was 

calculated by dJv1dLng the amount offeed con­

sumed (gl d urIng the week by the gain In 

welght(g) during lhe same week (Smtth. 

1999). 
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Cloacal swab: At 7, 14,21 and 28 days of 

age cloacal swabs were taken from each live 
bird. A sterile cotton swab was Inserted into 

the cloaca of each bird and rotated gently to 

collect a sample. The swab was transferred to 

a 9 ml tube of seJenHe F broth and incubated 

overnight at 37C. A loopful of broth was then 

streaked onto MacConkey agar for SaJmoneUa 

Isolation. The Identity of suspected Salmonel­

la isola tes was confirmed blochemlcaHy and 

serologically as (O ... t and Beard. 1990). 

Re1solaUon from internal organa: Relsola­
lion of Salmonella enteritid is were done from 
internal organs Including liver , sp leen and ce­

cum. Samples were Inoculated Into selenite F 

broth, incubated at 37' C for 24 hr. then 

streaked onto MacConkeys agar at 37°C for 

24 hr. Suspected colonies were Identlfled mor­

phologtcally, blochemJcaJly and serologically. 

Stattat1cal analyala: The mean values and 

standard errors were calculated for the ob­

tained data, and the slgn1flcances for all 

means have been carried out by applying 

One-Way ANOVA USing the SPSS computer 

program. The values have been calculated ac­

cording to Snedecor and Cochran (1989). 

RESULTS AND DISCUSSION 
In Egypt. consumption of poultry products 

has rIsen during the past two decades. Paral­

lel Sal monell a enteritidis lofectlons in poultry 

have l.nc reased in recent years In Egypt with 

slgnillcant economic impact on the poultry in­

dustry and public health (Kamella et aI,. 

2010). 

During the present s urvey. a li t of 207 ex­

am ined samples from chicken farms located 
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In OakahJla and Damletta governorates , a to­

tal of 16 (7.73% ) suspected Salmonella iso­

lates were Identi fied blochemlcaJly. These iso­

lates were serotyped by uSing s lide 

agglutination test. Salmonella Isolates we re 

serotyped as one Isolate (S . typhlmurlum) 

from commercial layer farms, one Isolate (S. 

enterttidls) from breeder farms. ten Isolates 

(three S. typhimurlutn , three S. enteritidis, 

three S . kentucky and one S. vtrchow) from 

commercial broUer farms, fou r Isolates (one S . 

typhimurJum and three S. kentucky) from 

SASO farms. S. kentucky composed the ma­

Jority (37.5%) of the isolates followed by s. ty­

phlmurlum (3 1.25%) then S. enteritidis (25%), 

while S, vtrch ow (6.25%) was the lower of the 

Isolates (Table 2). Most of these Isolates (So 

enterlUdls, S. typhlmurlum and S. virchow) 

provoke human salmonellosis (Anonymou., 
2010). 

The results of serotyplng of Salmonella by 

USing slJde agglutination ind.1cated that S. en­

tertudls prevalence in Egypt were agree with 

Radwan (2007) who recovered 9 Salmonella 

Isolates from layer flocks, feed and feed ingre­

dients and rodents of vanous types With S. 

enteritidis Isolation rate (55 .5%), and were 

agree wi th Sletm (2003) who recovered 14-

Salmonella Isolates from ch icken flocks, fe r­

We eggs, dead-tn-shell embryos, duck eggs. 

duck farms. rats and feed samples with S. 

enteritidis isolation rate (21.5%). It weB 

known that the Incidence of dlfferent Salmo­

nella serotypes differs from one 10caHty to an­

other and also between different species of 

birds. 

The present experimental investtgatJons 

were undertaken to Investigate the effects of 
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various treatments on mortai1ty, fecal shed· 

ding, organ coton12.atlon (lIver, spleen and ce· 
cum) and performance of broUer chicks inocu­

lated With Enteritidis a t 3 days of age . From 

table 3 different treatments (MercoOuforte-L®, 

synbloUc. pro biOtic. acldifier and antibloUc) 

slgn.lficantly reduced mortaHty rate (7.5%, 

10%, 12.5%, 12.5% and 17.5% respectively) 

as compared with challenged-non treated 

group (30%), suggesting the effectiveness of 

above treatments in reduCing mortality 

caused by S. enterItidIs. The fact that treat­

ment with Mercofluforte-L (lactic a cid bacte­

ria) slgniOcanUy reduced mortality compared 

with challenged-non b:eated chicks suggests 

that lactic acid bacteria culture colon1zed the 

ceca of these chtclt. Accord1ng to FUller 

(1997), young chIcks were protected by Lac­

tobacillus reuterl agalrlst death associated 

with exposure to a challenge wllh S. typhlmu­

r{urn . In treated bu-ds, apprOximately 5% dIed 

after challenge, whereas In challenged-non 

treated chicks the proportion was about 40%. 

It has also been claimed that in OVO treatment 

witll L. reuteri reduces chick mortality caused 

by Salmonella (Dunham et aI .• 1993). 

Our results In table (4) Indicated that fe­

cal shedding of S . enteritidiS was signlflcant­

Iy reduced fTom 88.6% In p OSitive control 

chlcks to 48,6%, 58.8% and 59.6% J.n Mercof­

luforte-L® treated chi cks. in acldlfler treated 

chiCks and synblottc treated chicks respec­

tJvciy. whUe the reductton of frequency was 

not slgnlficantly In problotic tteated chlcks 

67% and in antibiotic treated ch.tcks 80%. 

These results are tn agreement wuh Dcruyt­
terc et aI. (1997) who reported that 24% of 

the control Oocks were Salmonella positive 

compared W1th none recovered from competl-

MaD.sours, Vet. Med. J. 
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Uve exclusion treated [locks. SlmUarly. Ltne 

et aI. (1998) who reported a 50% reduction ill 

yeast· treated btrds compared with the poslttve 

control. ReducIng fecal s hedding will lead to 

reduce the overall level of envtronmental con· 

tamlnation and horizontal transmission of S. 

enterlUdls wtthl,n and between flocks. 

The rate of relsolaUon of S. enterItidIs from 

Uvers was decreased from 90.7% I.n chal­

lenged chIcks to 59.4%, 56.3%, 53.2%. 46.9% 

and 31.3% In antiblOUc, probloUc, actd1fler, 

synbloUc and Mercofluforte-L® treated chicks, 

respectively. The rate of relsolation of SE from 

spleens was s lgnHlcantly reduced from 81.3% 

in challenged chicks to 43.8% , 43.8% . 40.6% . 

28.1% and 15.6% In antibiotic, acldlfier , syn­

biotic, problOtlc and Mercofluforte-L t(caled 

chicks respectively. In addition to, the fre· 

quency of S. enteritidis coloniza tion In ceca 

was significantly redu.ced froO'l 100% in chal­

lenged chIcks to 75%, 68.85, 62.5%, 59.4% 

and 34 .8% In antlbloUc , acldtner, synbloUc, 

problollc. and Merconuforte~L treated chiCKS, 

respectively (Table 5). Tbe above results are 

consistent with Nlabet et al. (l998) found 

that conuncrclal-defined competitive exclu­

Sion culture reduce cecal colonizaUon by S. 

gall1narum also V1cente ct Bl. (2008) report­

ed that the administration of either a liqUid or 

lyophilIZed Lactobacillus based prohlouc (VM· 

8 11 TM) in the drInking water may slgn111canl· 

ly reduced cecal colonization by S. enter1tldls. 

Generally, mean body gatn (MBG) 

throughout the whole experIment was slgnlfJ­

canUy Improved from 63 .B±O.6Sg In ch a! o 

Ic:nged·non treated chIcks to 75 .5±O.75g In 

problotlc treated chiCks , 78.7tO.5Sg In Mer­

coUuforte-L® treated chicks, 77. I±O.78g In 
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synbloUc treated chlcks , 75.5±O.67g in acidLf1· 

er treated chIcks, 72.3±O.87g In anUblottc 

treated chicks and 79.5 t o .63g In non treat­

ed-non challenged chicks. Fc:ed Intake was 

Improved from 240.5±62g In challenged-non 

treated chicks to 263±59g in problatic treated 

chicks, 264.3±60g In M.ercofluforte-L@ lreated 

chicks. 262.4±59g in synblotlc treated chicks . 

259.7±59g In acldlfter treated chicks and 

251 .7±62g in antibiotIc treated chicks. From 

the above res ults. feed conversion ratio (FeR) 

was lower in non treated- non chal lenged 
group and all treatment groups than chal­

lenged-non treated group (Table 6). Overall, 

the non-challenged birds performed better 

than the Salmonella challenged birds. The 

non-challenged birds achieved hIgher feed In­

takes, and body weIght gaJns than the chal­

lenged birds. which Indicate that Salmonella 

affected the performance of the challenged 

birds. These res ults are In harmony wtth 

Man.oura. Vet. Mcd. J. 
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Yang ct at (2009) who found that trea tment 

of brollers, both challenged and non­

challenged, With problOticS 111 combination 

with a preblOtic improved the performance pa ­

rame ters of the birds and proved more effec­

tive than the supplementing ProbiOUcS or 

Preblouc alone. These res ults are also In 

agreement wtth the findIngs of Awad. et aI. 
(2009) which proved tha t birds supplemented 

wtth a synbloUc s howed an Increase In aver­

age daily gain compared to birds receIving no 

supplementaUon Or only problOlJCS. In conclu­

sion, tl1 e results presen ted h ere revealed a po­

tential effect of uSing probLot[c. Kimchl­

originated lac tic acid bacterta. synbloUcs. 

acldtfier and antibiotic in protecting male 

layer type chicks Infected wtth S, entertUdis at 

3 days of age and this effect was expressed by 

mortality reduction, reduction In S. enterlUdls 

fecal sheddIng and lnternal organ coloniza tion 

also, growth performance was Improved. 
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Table (I): Experimental design. 

Groop' Rel?Ueatu cbaUenge ReJ1)arks 

20 birds received O.S ml oonno! Uotreated DW r" , (-vc control) salioe by oral gavage iOl0 the: 1" week of age. 
20 birds the crop 11.1 3 day of age. 

20 birds Untreated DW r" 
b (+VI' contro l) 20 birds All birds from group (b) to the I" week of oge. 

(probiolic) 20 birds 
group (g) c ballcnfed with. 
0.5 ml of 6 x 10 CFU S Do" I gml4 L , MI phi-Bact 20 birds enteritidis by oml gavage D.W for the ," week 
into the crop al 3 day of Dralle. 

(M ercoDufO(le- L)Kimcbi- 20 birds age. Dose Iml/L D.W for 
d originated lac tic acid bacterin the I" w«k of age. 

20 birds , ($yobiolic ) 20 birds Dose- 0.2 !1L O. W 
Mercopro+C 20 birds for the J" week of 

'" r (Acidilicr) Free-dot 20 bir s Dosc- 0.5 mIlL D.W 
20 birds the 1 ~ week of 1I1:C. 

g (Aotibiotics) 20 birds Doso- 0.5 ml I L 
Florfenicol 20 birds D.W for 5 days after 

cbalJenl!c 

Table (2): Frequency and serotypes of Salmonella isolated from different 
fanus and samples. 

Type of examined farms No. 
and samples . 

Laying farms 3 

Breeder farms 2 

Broiler farms 144 

SASO fanus 56 

Chicken eggs (60) I 

Dead- in-shell embryos t 

(60) 

Total 207 
. 

No. - number or examined rarms and samples. 
+Ve -number of Salmone/Ja posilivc samples. 

+ve 

I 

I 

10 

4 

0 

I) 

16 

% Serotype I No. of 
isolates 

33.3% S typhimuril/ni I 

50% S. eJlleritidi:; I 

6.94% S. enteriridis 3 

S. cyphimun'uln 3 

S. kentllcky 3 

S. vi rcllOlV I 

7. 14% S. typhimUliHm I 

S. kentucky 3 

0.0% 0 0 

0 .0% 0 0 

7.73% 

86 
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• 
b 

c 

d 

e 

f 

g 

Table (3): Mortality rate of the different treafment groups omlly cha llenged 
wi th Salmonella el1teritidis at 3 day of age: 

Numbers of 
Groups Replicate mortalities Number of percentage 

Davs ofa e dead/total 
7 14 21 28 numbers 

I 0 0 0 0 0120 0.0% 
(-ve control) 2 0 0 0 0 0/20 0.0% 

T otal 0 0 0 0 0/40 0.0% 
(+ve control) I 2 2 0 0 4/20 20% 

2 4 3 I I 8120 40% 
Tota l 6 5 I 0 12/40 30% 

(probiolic) I I I 0 0 2120 lO% 
AM phi-Bact 2 2 I I 0 4120 20% 

Total 3 2 I 0 6/40 15% 
(Mercofluforte- I I I 0 0 2120 10% 
L)Kimchi-originated 2 I 0 0 0 1120 5% 
lactic acid bacteria Total 2 I 0 0 3/40 7.5%° 
(Synbiolic) I I I 0 0 2/20 10% 

Merea pro+C 2 I I 0 0 2120 10% 
Total 2 2 0 0 4/40 lO%C(l 

Acidifier (Free-dot) I 2 I 0 0 3120 15% 
2 I I 0 0 2/20 10% 

Total 3 2 0 0 5/40 12.5%' 
Antibiotics) I 2 2 0 0 4120 20% 
Florfen icol 2 2 I 0 0 3120 15% 

Total 4 J 0 0 7/40 17.5%{ 

86 
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a 

b 

c 

d 

e 

f 

g 

Table (4): Recovery of Salmonella enteritidis from cloacal swabs of different 
treatment groups orally challenged with Salmonella Enteritidis at 3 
day of age: 

Number of positive bird! Total 
Groups Replicate number of live birds. Total (%) 

Days of age 
7 14 21 28 

I 0/20 0116 0/12 0112 0/60 
(- ve control) 2 0/20 0116 0/ 12 0/ 12 0/60 

Total 0/40 0132 0124 0/24 01120 (0.0%)' 
(+ve control) I 16/18 10112 61E 8/8 40/4 6 

2 17116 9/9 2/4 214 30/33 
Total 33/34 19/2 1 811 2 10/12 70179 (88.6%) 

(probiotic) I 15/19 1011 4 511 0 6110 36/53 
AM phi-Bact 2 11 118 Il/IJ 4/8 51E 31/47 

Total 26/37 21127 9/18 111 18 671100 (67%)OC 
(Mercofluforte I 10119 7114 4110 2110 23/53 

-L)Kimchi- 2 121 19 7/15 6/1l 511 1 30/56 
originated Total 22138 14129 10/21 7121 53 / lO9 (48 .6%)' 
lactic acid 
bacteria 

(Synbioti c) I 10/ 19 7114 7110 7110 31/53 
Mereo pro+C 2 911 9 10/14 6110 7110 32/53 

Total 19/38 17128 13120 14120 63/106 (5 9.6%)' 

Acidifier I 1211 9 8/14 5/10 4110 29/53 
(Free-dot) 2 10/18 10113 6/9 519 31/49 

Total 22/37 18/27 11/19 9/ 19 601102 (58.8%)' 
Antibiotics) 1 15118 10112 6/8 6/8 37/46 
Florfenicol 2 14/18 10113 8/9 7/9 39/49 

Total 29/36 20125 14117 13/17 76/95 (80%) 

TrailS mensured as percentage have no associated stan.der error si nce they are retrains rormed 
estimales and different letters within the same columns were significantly difference at 
(p :<:=:O.05) . Total numbers reduced due to mortality and necropsy . 
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Table (5): Colonization of challenging Salmonella enteritidis in jnternal organs 
of different treatment groups. 

Groups O rgan Days of a~e 
culture 7 14 21 28 Total ( % ) 

a liver 0/8 0/8 0/8 0/8 0/32 0.0% " 
(-ve control) spleen I a/8 01, 0," III. 0/32 0.0% 

Caecum 0/8 0/8 0/8 0/8 0/32 (0.0%)' 
b (+ve control) liver 7/8 8/8 7/8 7/8 29/32 (90.7%]' 

spl"n 6/S 7/S 7/S 6/8 26/32 (SI.3%) 
Caecum 8/8 8/8 8/8 8/8 32132 (J 00%) 

c (probiotic) liver 5/8 5/8 4/8 4/8 /8/32 (56.25%! 
AM phi-Bact spleen 4/S 2/S 2/S liS 9/32 (28.1%) 

Caecum 6/8 6/8 3/8 4/8 19/32 (59.4%) 

d (Mercofluforte- f--,lo;iv",-er,--+",3;'",'8+-,;4",/8,--+-,2;:,/8rl~1 ;'",8+,.,/ 02/3~2:.,J! ('73;;1.~3'-'%L-l --, 
L)Kimchi- spleen 218 2/S liS 0/8 5/32( t5.6%), 

originated lactic Caecum 5/8 4/8 4/8 118 14/32 (43.8%) 
acid bacteria 

e (Synbio tic) fiver 5/8 4/8 4/8 2/8 /5/32 (46.9%)' 
MereD pro+C spleen 4/8 4/8 Zl8 3/8 13m (4U. %J 

Caecum 6/8 7/8 5/8 2/8 20/32 (62.5%)' 
f Acidifier (Free- 1--,I~iv",er'--+74~",8+-"6;;/8,--+_4;;/8rl-",3~,,,'8+J;.;7~/3;;2:,!! (",5",3.i,-2~%;!L') -'--i 

dot) spteen 5/8 5/8 liS 3/S t4/32 (43.S%) 

Caecum 6/8 6/8 4/8 6/8 22/32 (68.6%)" 
g Antibiotics) liver 6/8 4/8 5/8 4/8 /9/32 (59.4%/ 

Florfenicol spleen 5/8 6/8 2/8 1/8 t4/32 (43.S%f 

Caecum 7/8 7/8 6/8 4/8 24/32 (75%)' 
Trails measured as percentage have no associated standard error SHlCC they are retrams formed 
estimates and different letters within the same columns were significantly difference al 
(P~0.05) . 
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Table (6): Mean weigh! gain, Averoge feed intake and Average feed COQvemlion (3lio of different treatment groups challenged wilb 
Salmonel/a el1lerifidis al 3 day of age. 

GrOUP5 
P31'11meteU D1lylor • b 0 d • r • .go .". +vt toafroJ ..... ~) {M",on • .., ... u (S,.'IoIK) ,\dclllIcr (Frw· (""llbkJlIa) 

WRtrol AM pM_Bact Kitll(bi ... rI"nllt<! Mme pro+{; "') ~lorr .. I .. 1 
bc1k ~cl4 batlfrl. 

0·7 61.~ tOJ~ 404±OJ9 j~. ~O.7i' ij.t<J,l' H lO.bl }4.7' .4 ,.,.6 .0 ... , 

Mean weigh1 7-14 73.3 ±O.67 58.8 ±<I.S9 68,HO.S6 70,6±O.46 M.ti!I.049 6S_ ~..0{1}4 6SJ iO n 
gain(s) 14-21 89.2 :1:0.85 75.6±O.45 86.9±<l.78 • 89.6±O.9S' 88.9>0.92 87.6:1:0.64 86.6 ±O.78 

21-28 92.2±1.4 80.5±O.7K' 916±O.8V' 95.6±O.88' 95.1i/.S' 9Wfl.97' 91.6 <11.98' 

0·28 795::1:0.6)' 61.&W.65 75.510.15' 18.7±O.56' 77.1±O.78' 1S.S±<l.6T 72.3±O.,r 

0·7 IJU"'12 IOO.H IS IU-J U l" 12/>.6 116 on .. IlHt.H l' I U.HI; 

Average reed 7- 14 "'.,±IQ' iw'm li).5 :l l { £ 1).6:1:.13 dO.4 :l& ,"'", 209'''-
intakc(g) 14-21 300A :1:13' 280.6±lS· 310,4 :82' )ooJ :l4J~ 305.5 tJS" 302.8 :1:25' 300.6 %22-

21·28 390.7 ilj' 390.4 By 400.6 ill' 401±Jrr 410.3 ill' ,OI±I,- 403.9 +lt 

0-28 261.71:)4' 2405:1:62 263±59' 264J±6O" 262.4:1:59' 259.7±59' 25 !.7±62' 

feed coovcnatioo 0·7 1.1llG.46 t ... fO.4S !.JQ tIl,6S' 1 19t1l}" 111.046 2.~ll },loWl,',-

n1lio{FCR) 7-14 ,." ... " ,." ... " ,,, ... ,,. '''"u." ,.""" 
14-2l l36±..64' ).1ItO.77 ),51.1:0.54< 3.3S±Q.4S" ).43±O.34' 3.4 5±O.76' 3.47±O.58' 

21-28 UM79' 4.8,0.81 4.27±IJ.66" 4.21 '0.68' nO±i1.7l1' 439 ±0.81! 4. 'O±1!.8S' 

0·28 3. ! 1:1:0.65" 3.51:1:0.45 3.34:1:0.4S' 3.22:1:0.48' 3.25±O.96' 3.29>0.4) ).J2tOJ6 

'di!f~reot letters wiiliio tbe ",m" lOWS were sigJIirlCaDliy di ITmru:o: al(~.OS). 
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