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ABSTRACT

The experiment was conducted to evaluate the effects of different levels of dried citrus sinensis peel (DCSP) on
gastrointestinal microbial population of Ross broilers. Four-handred Ross 308 one-day broilers in a completely
randomized design with five treatments (four replicates per treatment and each replicate had 20 chicks) were
categorized. Each treatment used regulatory diet including 1.5 and 3 percent (DCSP) in the Base diet and in two
periods of 1%-21% day and 1%-42™ days and base diet without any additive for six weeks. Data analysis was
performed using SAS software and mean comparison was conducted by Duncan method. The results determined that
the mean Lactobacilli in ileum on day 42 was not significantly different (p>0.05). The highest rate was concerned to
3% (DCSP) treatment up to the end of rearing period and the lowest one was related to 1.5% (DCSP) treatment up
to the end of rearing period. The results from the mean of lactobacilli in cecumin the day 42 indicated that the mean
of treatment was not significantly different (p>0.05).The highest rate was concerned to 3% (DCSP) treatment up to
the end of rearing period and the lowest one was related to 1.5% (DCSP) treatment up to day 21.
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INTRODUCTION

Poultry meat is supplier of the best food sourdgzotein needed for humain recent years, herbal supplements as
a natural additive that having a variety of actingredients (such as insoluble nonstarch polysawds and
essential oil) could possibly involve improving digive and reducing the number of some bactertiadrtolon and
body immune system stimulants. And be considereghasffective potential alternative and withouteseffects [1]-
[2]. Limited use of antibiotics in poultry and atacterial and anti toxic properties of some heud their extract
are the main motivation to use of herbal suppleménpoultry feed [3, 4, 5]. The herbs combinaticas help to
improve microflor balance by influencing on gut naces [6].

Citrus extract due to having water-soluble vitamiaspecially vitamin C has an important role in Itieand
immune system. Feeding by-product and processaduessto feed livestock is common historically. recent
years, many factories have been built in order Xivaet citrus extract. After extraction of citrugteact, large
remnants including external shell, the internatpand seeds will remain. Dried citrus is a mixtofe/arious citrus
fruits rich in pectin, which is as a rich sourceeokrgy and calcium [7].

Anaerobic obligate bacteria including Eubacteridfusobacterium Propionibacterium, Clostridium andeaabic
facultative bacteria (Staphylococcus, Streptocackastobacilli and Bacteroid) has also been idexdifn the small
intestine [8]. Approximately 70% of the sequendesm is associated with Lactobacilli [9].

The aim of this project was to study the effectsliod citrus sinensis on gastrointestinal microbial population of
broilers.
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MATERIALSAND METHODS

The experiment location was located in Some'esara, of cities of Guilan province (Iran). The expeght was
conducted for 42 days in 2011. Using scaffoldinggges with dimensions 2x1 meters and a height ofefer
installed, and each cage was assigned to a repeat.

The first stage of preparation was evacuated itastilrelated to previous period. After unloadingnune, the farm
buildings thoroughly cleaned and rinsed with waterssure completely. After drying, the floor wasrad. After
bringing the temperature to 32°C with 1% formaliolusion, the farm buildings were disinfected. Therni
buildings walls were sprayed as high as 1 meteh iiite solution. After lime spraying, Hydro Carelig®mn was
used(1lit/100lit) as a spray. The farm building weashed with water pressure. After washing, 750amnBgjon
powder mixed in 500 liters and was sprayed witlrang) push to the floor and walls. After half aruh¢he rinse
was repeated. Fogging involves three stages. Hiestempty the farm buildings sprayed with purerfalin and by
turn on heaters, the material will evaporate onflber. It was done three days before the main iflogggThe main
fogging was carried out after disinfection and gsizomit. Azomit is two separate cans which areedixogether.
They are derived from a combination of gas whichuficient for 1000 cubic meters. After flatterettoll and put
drinkers and feeding and 24 hours before enteliadtoilers, the hall was gasified with Azomit.

Studied treatments were included:

Treatment 1: Control treatment included standaed! dithout additive aterials.

Treatment 2: Standard diet + 1.5% dréius sinensis peel during 1-2% days.

Treatment 3: Standard diet + 1.5% dréitus sinensis peel during 1-4% days.

Treatment 4: Standard diet + 3.0% drégtius sinensis peel during 1-2% days.

Treatment 5: Standard diet + 3.0% dréitus sinensis peel during 1-4% days.

Basal and its nutrient in the starter and groweiope are shown in Tables 1 and 2. Basal diet baredRC (1994)
was formulated. The chemical composition of orapgel using AOAC (1990) has been measured separately
given in Table 3 [11, 12].

Table 1. Used diets during experimental periods

Ingredient Starter  Grower
Corn (%) 54.32 58.69
Soybean meal (%) 39.43 31.87
Oyster shell 0.90 0.79
Corn ail (%) 2.16 5.83
DL-Methionine (%) 0.20 0.22
L-Lysine (%) 0.07 0.05
Di Calcium Phosphate (DCF) 2.05 1.68
Salt 0.37 0.37
Vitamin Mixture (%) 0.25 0.25
Mineral Mixture (%) 0.25 0.25
Total (%) 100 100

Table 2. Nutrients analysis of used diets during experimental periods

I ngredient Starter  Grower
Energy (ME) (kcal/kg) 2900.00 3200.00
Crude protein (%) 22,16 19.20
Lysine (%) 1.15 0.96
Methionine (%) 0.50 0.48
Met+Cys (%) 0.83 0.78
Threonine (%) 0.79 0.71
Calcium (%) 1.00 0.85
Available phosphorus (%) 0.50 0.42
DCAB (mEg/kg) 236.00 202.00

Table 3. Citrussinensis peel analysis

Protein Moisture Dry Matter Calcium Phosphorous Ash Carbohydrate Ether extract Fibre
5.46 12.00 88.00 1.10 0.05 7.00 63.54 2.00 10.00

M easur ment of microbial population

In this study, colony forming unit (CFU) method wased.MRS agar (Man Rogosa Sharpe agar, 1.106§0&%00
cultuer Lactobacilli was used. Slantez and bartggr (450430) and Nutrient agar (1.05450.0500) wesed to
culture Enterococci and total aerobic bacteria tnuespectively.
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Samples were transferred to the laboratory in thed tubes and and again weighed and their weigete
recorded. The amount of sample in each tube wasilesdd from the difference between these two &wlii@bes
were shaken for approximately half an hour. Théoactvas performed for bacteria isolated from gastestinal
contents and preparation of suspension. 1 ml wasved from the prepared suspension and was adte® iml
buffer phosphate saline (pbs) in the other tubeth®oconcerned suspension was prepared from dikitl®'and
serial dilution were done (#010° 10* 10° and 1&). 10Q: | was removed from (1) 10° and 1) dilutions and
had been poured into the petri dish that had ajrémekbn prepared and containing the medium and eieipl
distributed to all parts of the medium. Under derizonditions, incubation was performed for growfhbacteria.
Enterococci and Lactobacilli bacteria incubatior8@t C in anaerobic conditions within 72 hours. Anagrghr
was used to create anaerobic condition. Introksmtea and total aerobic bacteria counts incubated¥ &C in
aerobic conditions and took 48 hours. Counting drétin petri dishes was done by colony countetc@ate the
number of bacteria was adjusted to 1 g sample.

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 datayaizafelated 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=p+Tit g
x;= 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 4 shows the average number of gastrointé&tawteria of experimental treatment in the dayAetording to
the results of this study, the mean of gastroiimtaktbacteria countsvas significantly difference (p<0.05). The
results from the comparison of Lactobacilli meariléum in the day 14 showed significantly differen@p<0.05).
The lowest mean was related to control treatmedtthe highest rate was related to 1.5% (DCSP)nrest up to
the end of the rearing period. The results fromdtwaparison of Lactobacilli mean in cecum in thg @4 showed
significantly difference (p<0.05). The lowest meaas related to control treatment and the highdstwas related
to 3% (DCSP) treatment up to the end of the regraripd.

Table 4, shows the average number of Entercocdeum in the day 14 that showed no significantlffedence
(p>0.05). The lowest mean was related to 1.5% (D@®Rtment up to the end of the rearing periodthechighest
rate was related to 3% (DCSP) treatment up to dayThe results from the comparison of Entercoccaman
cecum in the day 14 showed no significantly diffee (p>0.05). The lowest mean was related to 1.B%SP)
treatment up to day 21 and the highest rate wasegtto 3% (DCSP) treatment up to the end of tagng period.

Table 4, shows the average number of total aerohateria in ileum in the day 14 that showed no iigmntly

difference (p>0.05). The lowest mean was related@%o(DCSP) treatment up to day 21 and the higteet was
related to 1.5% (DCSP) treatment up to day 21. fEiselts from the comparison of total aerobic baaterean in
cecum in the day 14 showed no significantly diffee (p>0.05). The lowest mean was related to 1.B%SP)
treatment up to the end of the rearing period aechighest rate was related to 3% (DCSP) treatoneno the end
of the rearing period.

Table 4. Bacterial populations (logy, CFU/g) of cecum and ileum contents at 14" day

Treatment Lactobacilli Lactobacilli Enterococci Enterococci Total aerobic  Total aerobic
(lleum) (Cecum) (lleum) (Cecum) bactria (lleum) bactria (Cecum)
CONTROL 7.48+0.08 7.88+0.08 7.86+0.22 8.0%0.19 7.86+0.16 8.12+0.19
ADCSP(1.5%), 1- 21 day 7.88t0.08 7.98+0.08 7.69+0.22 8.02+0.19 8.01+0.16 8.080.19
DCSP(1.5%), - 42 day 7.87+0.08 8.11+0.08 7.64+0.22 8.19+0.19 7.92+0.16 7.99+0.19
DCSP(3.0%), ¥- 21° day 7.78+0.08 8.18+0.08 8.09+0.22 8.19+0.19 7.710.16 8.02+0.19
DCSP(3.0%), 3- 42" day 7.86+£0.08 8.18+0.08 8.060+0.22 8.26+0.19 7.98:0.16 8.14+0.19

ADCSP = Dried Citrus Snensis Pedl
Means with the same letter are not significantly different (P<0.05).
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Gastrointestinal bacteria counts at day 42

Table 5, shows the average number of Lactobaaillldum in the day 42 that showed no significamtifference

(p>0.05). The highest rate was related to 3% (DQ8R)ment up to the end of the rearing period thedlowest

mean was related to 1.5% (DCSP) treatment up tenldeof the rearing period. The results from theagarison of

Lactobacilli mean in cecum in the day 42 showedigaificantly difference (p>0.05). The highest ratas related
to 3% (DCSP) treatment up to the end of the reapiegod and the lowest mean was related to 1.5%S@E)C
treatment up to the day 21.

Table 5, shows the average number of Enterococitéium in the day 42 that showed no significantiffedlence
(p>0.05). The lowest mean was related to 1.5% (DG&Rtment up to day 21 and the highest rate eiaed to
3% (DCSP) treatment up to the end of the rearimrgpg@eThe results from the comparison of Enterocooean in
cecum in the day 42 showed no significantly diffee (p>0.05). The lowest mean was related to 1.B%SP)
treatment up to day 21 and the highest rate wasekto 3% (DCSP) treatment up to the end of tharmg period.

Table 5, shows the average number of total aerohateria in ileum in the day 42 that showed no iigmntly

difference (p>0.05). The lowest mean was relate@8%o(DCSP) treatment up to day 21 and the higradst was
related to 1.5% (DCSP) treatment up to the endhefrearing period. The results from the comparisbiotal

aerobic bacteria mean in cecum in the day 42 shawesignificantly difference (p>0.05). The lowesean was
related to 1.5 % (DCSP) treatment up to day 21thadhighest rate was related to control treatment.

Table5. Bacterial populations (logy, CFU/g) of cecum and ileum contents at 42™ day

Treatment Lactobacilli Lactobacilli Enterococci Enterococci Total aerobic Total aerobic
(lleum) (Cecum) (lleum) (Cecum) bactria (lleum) bactria (Cecum)
CONTROL 7.58+0.20 8.05+0.20 7.6%0.27 7.86+0.20 7.98+0.20 8.2%0.18
DCSP(1.5%), - 21° day 7.84+0.20 7.94+0.20 7.51+0.27 7.65+0.20 7.96+0.20 7.7%0.18
DCSP(1.5%), ¥- 42" day 7.5%+0.20 8.18+0.20 7.55%+0.27 8.07+0.20 8.01+0.20 8.16+0.18
DCSP(3.0%), ¥- 21° day 7.99+0.20 8.06+0.20 7.65%+0.27 8.04+0.20 7.76+0.20 8.1%0.18
DCSP(3.0%), ¥- 42" day 8.11+0.20 8.31+0.20 7.6%0.27 8.06+0.20 7.96+0.20 8.17+0.18

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

Citrus sinensis peel is a major source of pectin that is non-digks carbohydrates that stimulate the growth of
probiotic bacteria in the colon. These bacteriapgeyented from the growth of pathoger@itrus sinensis peel is
one of the largest natural sources of vitamin C pedtin, which is an antioxidant compound. As atatie
supplementgitrus sinensis peel can enhance the immune system and decreassktof contamination of food with
pathogenic bacteria [12].

According to the results from this study, the ageraaumber of gastrointestinal bacteria showed fogmitly

difference (p<0.05). The results from the comparisbLactobacilli mean in ileum and cecum in thg d4 showed
significantly difference (p<0.05). The results frahe comparison of Lactobacilli mean in ileum amdwm in the
day 42 showed no significantly difference (p>0.0H)e average number of Entercocci in ileum in thgsdl4 and
42 that showed no significantly difference (p>0.0B)e average number of Entercocci in cecum indénes 14 and
42 that showed no significantly difference (p>0.0bhe average number of total aerobic bacterideum in the
days 14 and 42 that showed no significantly difieee (p>0.05). The average number of total aerohatdria in
cecum in the days 14 and 42 that showed no signifig difference (p>0.05).

In research that comprises a mixture of herb ektmcluding Capsaicin (the active ingredient in pep,
cinnamaldhyde (active ingredient of cinnamon) aadsacrol (active ingredient thyme) to 100 mg / kgbiroiler
diets based on corn and wheat were used, Lacttibragihber increased in the broiler fed with the e of herb
extract. This action was done probably throughatigoxidant activity [13].

Tschirch (2000) reported that use of carvacroliyacingredient thyme) stimulates growth and proéfeon of
Lactobacilli [14]. Therefore in this study incredskactobacilli counts could be due antibacteridé&f of citrus
sinensis peel extract. This can be attributed to flavonaiith antioxidant properties and essential oilextracts.

Some of the bacteria in the colon, act more sprdifi to hydrolysis of large molecules of carbolatés such as
oligosaccharides and polysaccharides and it hagectad the to smaller molecular weight carbohydraitey are

then fermented and resulting to increase in thebmunof bacteria. Fermentation end products suckhag-chain

fatty acid lower the intestinal pH and cause dantaghe gastrointestinal harmful bacteria and diteubeneficial

bacteria [15, 16]. Thus the present study is coersisvith all research that mentioned above.
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Anti-nutritional effects of insoluble nonstarch pediccharidesitrus sinensis peel in poultry known for years that
increased intestinal viscosity and increases theafiora and are effective in digestion and absorpbf nutrients
[17]. Increased gastrointestinal contents viscosifyuces the influence of substrate with digestmeymes and
prevents them from being effective responses. Tpecwith these changes, the gastrointestinal segreta
mechanisms become more active and increase thetgodhe digestive organs. The increased sizéefligestive
system is actually a response to the increasing feeenzymes [18, 19]. Fermentation of fibers aftdmins
synthetic has been proven that has a positive itrgrathe microflora and stimulates the immune syst8ince the
fibers are not used by the host cells are usedas for feeding microflora [20]. If banding terpeiseadded to the
diet against to bacteria, release compounds thatedse the pH and prevents growth a series bacteinae
different plants have different combinations, $® tise of a plant matter in diets for poultry, uthg suitable and
selected terpene is the best choice.

Most additives that claim to be alternative antilsi® are directly or indirectly have effects on theroflora [21].
The gastrointestinal microflora cans hydrolysis tiemjugated bile salts which is limited fat digdstis clear that
control of micro flora can have a positive impagat bird performance and that nutrition supplementhwi
antibacterial activity is suitable alternatives &mtibiotics [22].

Generally, essential oil are inhibited and proétésn bacteria through four ways: effect on celllwath removing
phospholipids membrane and the obstruction ionsiyagassing; The effect on cell membranes throum
passive passing obstruction the active ions, ahibition of ATP synthesis; Effect on cytoplasm bgsttuction of
the bacteria cytoplasm structure through to cytplegroteins; and The effect on mitochondria inmbitthe
synthesis of energy in the mitochondria [23].
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