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ABSTRACT

The aim of this experiment was to study the effettdried citrus sinensis on intestinal pathogeffishmilers.
Studied treatments were included treatment 1. @briteatment included standard diet without additaterials;
treatment 2: standard diet + 1.5% dried citrus sisis peel during 1-Zidays; treatment 3: standard diet + 1.5%
dried citrus sinensis peel during 1-42lays; treatment 4: standard diet + 3.0% dried eitrsinensis peel during 1-
21% days; treatment 5: standard diet + 3.0% dried @itrsinensis peel during 1-#2lays. The results from the mean
of Escherichia coli in ileum in the day 42 indicatinat the mean of treatment was significantlyedét (p<0.05).
The lowest mean was related to 1.5 % treatmenbugntl of the rearing period and the highest rates wedated to
control treatment. The results from the mean ofhEgchia coli in cecum in the day 42 indicated tfedlt of
treatment was significantly different with contfpk0.05). The lowest mean was related to 1.5 %tineat up to
end of the rearing period and the highest rate welated to control treatment. The results from tnean
comparison of coliforms in ileum in the day 42 aaded that experimental treatment was significadifferent with
control (p<0.05). The highest mean was concernezbtdrol treatment and the lowest one was relatettdatment
which consumed 3% (DCSP) up to the end of reargrgpd. The results from the mean comparison ofaatis in
cecum in the day 42 indicated that experimentattreent was significantly different with control @®85). The
highest mean was concerned to control treatmentthadowest one was related to treatment which woresl 3%
(DCSP) up to the end of rearing period and 1.5%(BL® day 21.

Keywords: Chick, Driedcitrus sinensi$eel, Pathogen, Intestine, Salmonella.

INTRODUCTION

Protein is the most important components that doiesits of human diet, which plays an importanterah
maintaining health. At least 25% of needed prosiauld be provided from animal sources becauserdift types
of amino acids found in animal protein is more ct®teand better than amino acids found in plantgimo Proteins
of approximately 33% essential amino acid and alfi# and non essential amino acid are called cdmple
proteins and proteins which are about 25% esseamiiio acid are called incomplefdl animal protein, excluding
gelatin that lacks two essential amino acid, trgpm and lysine are a complete protein [1].

Study of gastrointestinal microflora of chickensegdack to 1901 [2]. The investigation continuetl uhe 1940s
[3], but did not perform comprehensive investigasion 1970s [4]. Renewed attention to microorganigms in the
late 1980s and early 1990s [5].

Gastrointestinal microbial population describedhvdifferent words and opposites by Dobus et al $)3hich the
indigenous microbial population was divided intootwategories [6]. Native organisms such as Lacitbaad
Bacteroid that eventually create a symbiotic andhéng relationship interact with the host and nmative
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organisms such aBscherichia coliand Clostridium that are potentially pathogenictdas. Normal microbial
population is composed of above microbes and nstimal organisms with environmental origin [7].
Gastrointestinal microflora in adult chickens isliding more than 400 species that are often ldciat¢he specific
environment of jejunum and cecum. The number okteotzEic bacteria and aerobic in the duodenum ananiles
similar [8].

Ramadan et al [9] indicated theitrus sinensipeel extract citrus is found in the peel includiddimonen and D-
syclic aldehid which have antimicrobial propertagsd also other materials including linalool angésre DI- neol
and a number of flavonoids (anti-cancer effectaning neohesperidin, hesperidin, naringin, tanzhriyrantin,
noubilitin, vitamin E, qoumarin, carotenoids andie[9]. Citrus Sinensiss including oils, which contain harmful
bacteria is lethal [10, 11].

The aim of this experiment was to study the effe¢tdriedcitrus sinension intestinal pathogens of broilers.
MATERIALSAND METHODS

400 one-day-old chicks of Ross 308 were purchasddransferred to the experiment place. The avensght of
broilers was 43.5 g and breeders were 38 weekgaf Bhe temperature of each breeding farm was &apply
three gasoline rocket heater and was controllethige thermostats that were installed in diffeggants of the farm
building. In order to provide moisture, the watpray to floor was used, so that moisture was rethiiuring this
period between 50 to 60 percent.

Lighting in the farm on the first day was 24 hoarsl by starting the second day became permaner@Zahdurs

which ensure that lighting, in addition to windowsed the typical 26-watt bulbs and fluorescenhiee rows with

a distance of approximately 3 m from each otherwaeck installed at a height of 2 m from the fldororder to air

conditioning in every farm, three fans with a diaeneof 60 cm which had proper discharge power amdew
installed on the south side and three fans withellap diameter of 140 cm at the end of the hallokhivas installed

for tunnel ventilation, was used. During the fingb weeks of rearing, one plastic trays feeding geh cage were
used. Starting the third week, all the trays fegdimre collected and were replaced by proper fgedin

For sanitation, all drinkers daily regularly washedce with fresh clean water and were filled ungilprevented
water from being contaminated with feces and thigahial and viral contamination. Vaccination pragr was
conducted based on farm veterinarian, vaccines ugd to drinking practices which in order to eesyptimal use
of the vaccine on all chicken and 2 hours befovingithe vaccine to chickens was thirsty. Alsogduce the stress
caused by vaccination 24 hours before and aftegiration, of multi-electrolyte solution comparedltan 1000 was
used in drinking water.

Studied treatments were included:

Treatment 1: Control treatment included standaedl without additive aterials.
Treatment 2: Standard diet + 1.5% drégius sinensipeel during 1-2% days.
Treatment 3: Standard diet + 1.5% dragius sinensipeel during 1-4% days.
Treatment 4: Standard diet + 3.0% drégius sinensipeel during 1-2% days.
Treatment 5: Standard diet + 3.0% dragius sinensipeel during 1-4% days.

Collected samples for microbial culture

For measuring the microbial population in the dafsand 42, a chicken was selected from each expetahunit
and slaughtered. The contents of ileum and cecutipgss collected for microbial cultures in dischedgcontainers
and passing microbial culture.

M easur ment of microbial population

In this study, colony forming unit (CFU) method wased. At first, the collection tubes were labelBskatment and
the number of iterations were determined. Then these weighed individually and their weights weeearded.
Collecting tubes wrapped into aluminum sheet andewautoclaved for steriling. The culture mediumsreve
prepared and 24 hours before collecting samples peured into the petri dish.

Eosin Metilan Blou (EMB, 1.01347.0500) to cultdescherichia coli and maccanky agar (105465.0500) to culture
Coliform was used. To find Salmonella ss agar ($akiia-shigelal.10660.500), Hi chrom agar (M146605pand
XLD (zylose Lysine Deoxycholate Modified Agar (18)0vere used.
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Statistical design and data analysis

This study was conducted in a completely randomitesign with five treatments and four replicated amenty
observations at each of replications. For datayaisaftelated to the immune system and intestinatgorganisms,
SAS software, using the GLM procedure and Duncahae5% level of statistical comparison was used.

The mathematical model was as follows.

Xi=pu+Tit+g

x;j= Value observed in each experimental unit
M =Mean population

T,= The effect of each treatment

g;= The effect of experimental errors

RESULTS

Gastrointestinal bacteria counts at day 14

Table 1 shows the average number of gastrointédtacteria of experimental treatment in the day Tide results
from the comparison dEscherichia colimean in ileum in the day 14 showed significaniffedence (p<0.05). The
lowest mean was related to 3% (DCSP) treatmenb wlay 21 and the highest rate was related to domé&@tment.

The results from the comparisonEscherichia colimean in cecum in the day 14 showed no signifigadifference

(p>0.05). The highest mean was related to conteatinent and the lowest rate was related to 3% E)@®atment
up to day 21.

The results from the comparison of Coliforms meariléum in the day 14 showed no significantly diéfece
(p>0.05). The results from the comparison of Cofife mean in ileum in the day 14 showed signifigadifference
(p<0.05). The lowest mean was related to 3% (DG&R}tment up to the end of the rearing periodathacighest
rate was related to control treatment.

Table 1. Bacterial populations (logy, CFU/g) of cecum and ileum contents at 14™ day

Treatment gloelgg:)m s ((:ggg;m? Escherichiacoli (Ileum) Escherichiacoli (Cecum) Salmonella (lleum) S(aclrg:;il)la

CONTROL 7.78:0.23 8.31+0.14 8.010.12 803017 Neg Neg
A?SCI_SZF;(}dng’)' 7.44+0.23 7.88:0.14 7.47:0.12 G017 Neg Neg
Dlg_sj’z&%j;/;% 7.5740.23 7.87x0.14 7.48+0.12 77794017 Neg Neg
Dlgt_s;(jao:@, 7.3740.23 7.81:0.14 7.36:0.12 - 68 2017 Neg Neg
E’lg_sfﬁg’;/;% 7.2540.23 7.76:0.14 7.48:0.12 5017 Neg Neg

ADCSP = Dried Citrus Sinensis Peel
Means with the same letter are not significantffedent (P<0.05).

Gastrointestinal bacteria counts at day 42

Table 2 shows the average number of gastrointédiamzteria of experimental treatment in the dayT#2. results
from the comparison dEscherichia colimean in ileum in the day 42 showed significaniffedence (p<0.05). The
lowest mean was related to the treatment whichwoed 1.5% (DCSP) up to the end of the rearing deaiitd the
highest rate was related to control treatment. rElselts from the comparison B&cherichia colimean in cecum in
the day 42 showed significantly difference (p<0.0H)e lowest mean was related to the treatmenthwtdnsumed
1.5% (DCSP) up to the end of the rearing period thedhighest rate was related to control treatmEné results
from the comparison of Coliforms mean in ileum inetday 42 showed significantly difference between
experimental treatment and control (p<0.05). Tiyhést rate was related to control treatment andothest mean
was related to 3% (DCSP) treatment up to the enthefrearing period. The results from the comparied
Coliforms mean in cecum in the day 42 showed sicanitly difference between experimental treatmet eontrol
(p<0.05). The highest rate was related to conteatinent and the lowest mean was related to 3% F)@8atment
up to the end of the rearing period and 1.5 % (DQ&Rtment up to day 21.

Salmonella in the gastrointestinal tract by the days 14 and 42
Table 1 and 2 a show the Salmonella search ofreditthent in gastrointestinal tract by the days fhd 42.
According to the results of this study, all treatinim this search was negative.
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Table 2. Bacterial populations (logi CFU/g) of cecum and ileum contents at 42" day

Treatment Coliforms Coliforms Escherichiacoli Escherichiacoli Salmonella Salmonella

(leum) (Cecum) (leum) (Cecum) (lleum) (Cecum)
CONTROL 8.46+0.19 8.66:0.07 8.28t0.19 8.38:0.16 Neg Neg
let_szpl(s[lf;;f)’ 7.65+0.19 7.94+0.07 7.66%0.19 7.75+0.16 Neg Neg
DCSP(1.5%), a
15 429 day 7.87%0.19 7.88+0.07 7.58+0.19 7.76:0.16 Neg Neg

0,

Dlﬁj_szpl(faoag’)’ 7.7940.19 7.86+0.07 7.580.19 7.880.16 Neg Neg
DCSP(3.0%),
1 42(“1 da;) 7.62+0.19 7.94+0.07 7.69%0.19 7.78+0.16 Neg Neg

Means with the same letter are not significantfedent (P<0.05).
DISCUSSION

The results from the comparison B$cherichia colimean in ileum in the day 14 showed significantlffedence
(p<0.05). The results from the comparisorEstherichia colimean in cecum in the day 14 showed no significantly
difference (p>0.05).

The results from the comparison of Coliformmean in ileum in the day 14 showed no significamtifference
(p>0.05). The results from the comparison of Cofife mean in cecum in the day 14 showed significantly
difference (p<0.05). The results from the comparisd Escherichia colimean in ileum in the day 42 showed
significantly difference (p<0.05). The results frahe comparison dEscherichia colimean in cecum in the day 42
showed all treatment are significantly differencéhwcontrol (p<0.05). The results from the compamisof
Coliforms mean in ileum in the day 42 showed experimentattnent are significantly difference with control
(p<0.05). The results from the comparison of Colife mean in cecum in the day 42 showed experimental
treatment are significantly difference with contr@@<0.05). In this study, all treatments were nigatfor
Salmonella.

Antimicrobial properties of extract are primariglated to its phenol compounds. Whatever phendtanbes in the
extract is much higher, their antimicrobial propestis more [10]. Nannapaneni et al (2008) shovirad matural
compounds otitrus sinensispeel have inhibitory effects in different straio§Escherichia coli Salmonella and
some food pathogenic bacteria [1ZJitrus sinensispeel extracts has appropriate antimicrobial effemt gram
positive and gram negative bacteria [13]. The prestidy result is quite consistent with a resear¢h4].

Charis [15] in a research showed that differentusithave different effects on different bacteriatiticrobial

properties of oils extracted from the citrus peaetidirectly affected by its constituents [15].sEstial fatty acids
and alcaloeid, lacton, polyacetilen are compoutifést/e on different bacteria. The antimicrobiéfeets of citrus
is depends to soil separation, harvest seasonpl#m physiologist, and the extraction process #ratype of
bacteria.

Citrus sinensishad antimicrobial properties againBscherichia coli Staphylococcus an@®acillus antrasis
Interestingly, the ethyl acetate extractaitfus sinensiswithout acid Citrus paradis) and Citrus pomolg has
inhibitory properties againgspergillus's fumigates

Gulluce et al [16] reported that the herb Oregaxtoaet has inhibitory effect on the bacteBalmonella interitidis
[16]. Sadeghzadeh et al. [17] in a research shahetdThyme has remarkable inhibitory and germicifédcts on
the bacteriggalmonella tayphi Andsalmonella para tayphi BL7].

Ziziphora clinopodioides has inhibitory and gerrdadi effect on gram negative bacteria, includidBebsiella
pneumoniaEscherichia coli Introbacter an&almonella interitidig18]. The results of this study is consistent with
above findings and has been inconsistent with ffigsliof Sagdic et al [19]. They reported that cuh@a no effect
on inhibition of andSalmonella interitidiandSalmonella tayphimurium bacteria.

CONCLUSION

Based on the results of present study, using driteds sinensigpeel was reduceBscherichia coliand coliforms
count.
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