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Table 1. Feedstuffs and chemical composition of experimental diets (%)
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Table 2. The effect of experimental treatments on quail feed conversion ratio at 1 to 35 days of age
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Table 3. The effect of experimental treatments on intestinal morphological parameters in quail (duodenum)
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Table 4. The effect of experimental treatments on intestinal morphological parameters in quail (jejunum)
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Table 5. The effect of experimental treatments on intestinal morphological parameters in quail (ileum)
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Table 6. Effect of experimental treatments on microbial population of cecum (log 10 cfu/g) in quail at 35 days of age

Sl o yoglewlbgSy s JS Lo
v/ar yY/.42 AY/VAS 2oyd /N S
¥IMC q/y.P /o5 Loy o]0 Sdgmgp
aivy® visA® /vl Sigm 5l
o/AY? AY© Va/ry? li
-y -I¥D -I¥Y SEM
N ofeee ofeee P- value

ool o408 (gllad o )5 I3 dme Cglis dgng BB Ui gt o | (iSu )0 alde ps Bgp *

(V) 250 039) 5 Lo lsldy, S ST St
g by S8l Cuto SIS B PH lie 2 ptal8
sdae dlge (sl ) Bl 039) ) b SladigS ST
HS S (Gl g 039y 0 ligjlan Jeles o
(V) 295 ol )b 5 S5 55 g 039y ) (2l sla Jols

S NPIFS IRV B SP FRESI g

P sl et Ao 35 ek Ay oI
doul ok (gl 1y dpe bl SO Conl S 09 lase
3 s dlge PH ials b Lol 81 byl o Sles b S
BBl (oren 9 A8y (i (L e (B)leS ol


http://dx.doi.org/10.52547/rap.11.29.10
http://rap.sanru.ac.ir/article-1-1062-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 |

[ DOI: 10.52547/rap.11.29.10 ]

A

WAR b YR o)led /eadil Jlo (ol lidgs sleimngiy

Sy ATP Gpao 4 joome 1y g8 oS 20 0 Sl
Spae iplaspSh WS (o i slaggion il
0l s yol ol 3L |y 5365 b ol b 08
RCOO- oS5 .(0) 3¢ 00 )] S9p> (o550 cdale p
el bl il 5> oS alaissl ddlae S e
2 Wgallo g ySlslenols (bl ASle At pglie
P oy WS B g NyS (0 )5 L g eyl Ll
9> st oyl whads o g gdwl bl
bl Jgome @jgoay &5 wiwd oligilon oS
ol IS 5 )l (1355 jebo g Laes )3 ST 4
SIS o5t (elaolal Jstus 5 Jole 45 cul
PgSaw 9 039y (bbro 4 o g 039) 0)d> (V+) 2Bl
9 by pae (slodg,y (6l)slog Sin &S Mt Lol sla S0
o ool o 3l 5l 3 lic oy (S10855 g
9 ol e il (ol b sle S5 S
(YY) 20 (g350 dlge Lls ials

SbeySh 4 bape Coje &5 S Sl 4
Lals a5 0l oo by gy g 5l (236 ushsligS™y
basS I (S laomwn St Wy jl (U coje ol
Spbie (lbydl 5 (Sp bgalle 13l lics e
YL bl b Soggy o5 oh ol ol adl
9 BookulgSY olas Gl o )l @0
oas o3l o 5 L g oSl JS dlas als
e ySl s el s b Sgn il S cul
51 ool cpsls iales] )3 L Xgus o 039, U»9l~»b9:5\(
st ohw J5 0 el cew Kogn
15 20l Jlag b auglio 3 IS Lyl 5 o pushuslssy
adlas 3 (W) il 56 bjlog plo b 38l > o5
9 ).\a.a dl}bdr{l) umﬁlf [Svon) &994;9); )‘ odlaswl <)Aol>
el ol & Bud eeluwlesY wbe gla oSl )5l
(V) 2l o s b b 58l 5

CilodaSo & 3 li ol adlls @l (IS 5
G dze Cygo 4 doyd +/+0 maw ohg 4 Sgmgy
oo blpd g lidesn) d5e g 3, Mes Sge e
clie (Rl Slge aoxal )3 9 0D gyl 03

5 5l 6yhaSs anse oS ol o] @l opl IS aT
S 9o Job bl cpl g Wb GERE (gise dlge
2 odd 48518 Bran 3y90 (sdie dge I st (i
9 Ogir ladlae 3 0,5 )15 oy Slaal o e
s 039y 3> S PH &5 13 slalio (VF) ) Ken
9 ADy el g A4Sl D dde slag S Al S0
(s ydl ougar 039y lio)lon Jelye S JeSis
P9I I Mgallos ¢ puasts il Wgollus epga ygoniss gl
(S ySlgleeols cfiomty By pory S 1S4 il Mgalles
o Cwsload (515 A5 s iShg il g Sgimgige by
e Oygod Cul (e ligslen Jalge cnl ials
24 358 bpuslSl ol lawgi (sadg5 pgous (10l
o (V) dgbie shodgy Mte il o Cales
bwg (g3 dlge Lla ol Caw 039, ,d iy lae
ORIFEl 4 e cplply g 09 00 039 )3 (2l lashe
D9 (o (G0 go it CuliB

2 b SSgngn L LI (a8lie gl (S sk &
bt S5 4 analy Sl cpl g 3l g2 e
S o5 Sl (sl PKA o «Spmn
i ok olitl lSe Cabge 5 adlls 3p50 (g g
2 & Slllas ST ecnl pogdle (VW) 2dloo Sgmgy
Codw byl )0 wlods pldl b Sgmgp odlatul )50
8 okl 3550 (gilaw Lulyd 3 5 Canl03g joubo g Ll
L2 g Mo bl sliadpus gl Wlgi o yel ! il S5
o) D LS Iamepn Joo puslSe il ol sdalie
slie (53,5 oM Jold yae oy See a8, S
dgo s g JWSl )3y g (S PH e (0L L
J 4 bShgmgy (F) Mibie 8L 09 e
slie )0 390 4 B Wil e b &S caml o Sy
Ssmgn ool sbo 90 bl gyl oo
29 35S 3051 QLB wdlgt (953 1) boigign Wl oo
RIS iz N5 g 93 PH (ial s a5
@ e lisslon Glags S slodgy (IS S8t (ol
Sly Sl plojer ©ygod (g 2dlse cuslie PH
d9die spas il cuwlie dde lagg Sl A8, S5
loos S godygis PH s ol bawgs & ouslse
P S e bis & g 2SSl Jold bl (0 3525 @
(VF) 29 o0 dlw] pH ials &8 coul oK

bulyd wSe W yae st & LKa
e S A8 b pH atej 3 1) 295 (g )lub
csie dlgo JUES] wius g (gou | GESTy aize) 3 gllacl

&l

1. Aliakbarpour, H., M. Chamani, G. Rahimi, A. Sadeghi and D. Qujeq. 2012. The Bacillus subtilis and
lactic acid bacteria probiotics influences intestinal mucin gene expression, histomorphology and
growth performance in broilers. Asian-Austrailian Journal of Animal Science, 25(9): 1285-1293.

2. Awad, W., K. Ghareeb and J. Béhm. 2010. Effect of addition of a probiotic micro-organism to
broiler diet on intestinal mucosal architecture and electrophysiological parameters. Journal of Animal

Physiology and Animal Nutrition, 94(4): 486-494.

3. Awad, W., K. Ghareeb, S. Abdel-Raheem and J. Béhm. 2009. Effects of dietary inclusion of
probiotic and synbiotic on growth performance, organ weights, and intestinal histomorphology of

broiler chickens. Poultry Science, 88(1): 49-56.


http://dx.doi.org/10.52547/rap.11.29.10
http://rap.sanru.ac.ir/article-1-1062-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 |

[ DOI: 10.52547/rap.11.29.10 ]

\&

10.
11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.
26.

27.

5 Sl 039y (wlisg)Sen 5 wlidon) gloasls p opr Sisngy i zoaw Ll

Baurhoo, B., F. Goldflus and X. Zhao. 2009. Purified cell wall of Saccharomyces cerevisiae
increases protection against intestinal pathogens in broiler chickens. International Journal of Poultry
Science, 8(2): 133-137.

Biggs, P. and C.M. Parsons. 2007. The effects of several oligosaccharides on true amino acid
digestibility and true metabolizable energy in cecectomized and conventional roosters. Poultry
Science, 86: 1161-1165.

Davidson. P.M. 1997. Chemical preservation and natural antimicrobial compounds. In Food
Microbiology Fundamentals and Frontiers, ed. M.P. Doyle, L. R. Beuchat, and T.J. Montville, pp.
520-556. Washington, D.C.: ASM Press.

Dibner, J.J. and J.D. Richards. 2005. Antibiotic growth promoters in agriculture: history and mode of
action. Poultry Science, 84: 634-643.

Floch, N.L. and B. Seve. 2000. Protein and amino acid metabolism in the intestine of the pig: From
digestion to appearance in the portal vein. Production Animal, 13: 303-314.

Fuentes, C., L .Orozco, J. Vicente, X. Velasco and A. Menconi. 2013. Effect of a lactic acid bacteria
based probiotic, Floramax-B11®, on performance, bone qualities, and morphometric analysis of
broiler chickens: an economic analysis. Biological System, 12: 322-327

Gaggia, F., P. Mattarelli and B. Biavati. 2010. Probiotics and prebiotics in animal feeding for safe
food production. International Journal of Food Microbiology, 141: S15-28.

Hashemi, S.R., I. Zulkifli, H. Davoodi, Z. Zunita and M. Ebrahimi. 2012. Growth performance,
intestinal microflora, plasma fatty acid profile in broiler chickens fed herbal plant (Euphorbia hirta)
and mix of acidifiers. Animal Feed Science and Technology, 178: 167-174.

Hernandez, F., V. Garcia, J. Madrid and J. Orengo. 2004. Effect of formic acid on performance,
digestibility, intestinal histomorphology and plasma metabolite levels of broiler chickens. British
Poultry Science, 83: 169-174.

Hertrampf, J.W. 2001. Features-alternative antibacterial performance promoters new feed additive
possibilities. International Journal of Poultry Science, 40: 50-54.

Hinton, A., R.J. Buhr and K.D. Ingram. 1999. Physical, Chemical and Microbiological Changes in
the Crop of Broiler Chickens Subjected to Incremental Feed Withdrawal. Poultry Science, 79: 212-
218.

lji, P.A., ALA. Saki and D.R. Tivey. 2001. Intestinal development and body growth of broiler chicks
on diets supplemented with non-starch polysaccharides. Animal Feed Science and Technology, 89:
175-188.

Isolauri, E., Y. Sutas, P. Kankaanpaa, H. Arvilommi and S. Salminen. 2001. Probiotics: effects on
immunity. American Journal of Clinical Nutrition, 73: 444s-450s.

Liu, J.R., S.F. Lai and B. Yu. 2007. Evaluation of an intestinal Lactobacillus reuteri strain expressing
rumen fungal xylanase as a probiotic for broiler chickens fed on a wheat-based diet. British Poultry
Science, 48: 507-514.

Mohamadzadeh, M., T. Duong, S.J. Sandwick, T. Hoover and T.R. Klaenhammer. 2009. Dendritic
cell targeting of Bacillus anthracis protective antigen expressed by Lactobacillus acidophilus protects
mice from lethal challenge. Proc Natl Academic Science USA, 106: 4331-4336.

Ohimain, E.l. and R.T.S. Ofongo. 2012. The effect of probiotic and prebiotic feed supplementation
on chicken health and gut microflora: a review. International Journal of Animal Veterinary
Advances, 4: 135-143.

Pelicano, E.R.L., F.E.M. Bernal, R.L. Furlan, E.B. Malheiros and M. Macari. 2005. Effect of
environmental temperature and protein or energy restriction on body weight gain and broiler chicken
bone growth. Arquivo Brasileiro de Medicina Veterinaria e Zootecnia, 57: 353-360.

Salminen, S., E. Isolauri and E. Salminen. 1996. Clinical uses of probiotics for stabilizing the gut
mucosal barrier: Successful strains and future challenges. Anton Leeuw International Journal, 70:
347-358.

Sen, S., S. Ingale, Y. Kim, J. Kim, K. Kim, J. Lohakare, E. Kim, H. Kim, M. Ryu and I. Kwon. 2012.
Effect of supplementation of Bacillus subtilis LS 1-2 to broiler diets on growth performance, nutrient
retention, caecal microbiology and small intestinal morphology. Research Veterinary Science, 93(1):
264-268.

Swann, M. 1969. Report of the joint committee on the use of antibiotics in animal husbandry and
veterinary medicine. Her Majesty’s Stationary Office. London, United Kingdom Cmnd. 4190.

Van Immerseel, F., J.B. Russell, M.D. Flythe, I. Gantois, L. Timbermont, F. Pasmans, F.
Haesebrouck and R. Ducatelle. 2006. The use of organic acids to combat Salmonella in poultry: a
mechanistic explanation of the efficacy. Avian Pathology, 35: 182-188.

Virtanen, E. and K. GrowHowoy. 2001. Fighting Salmonella with novel acid products. International
poultry Production, 11: 11-13.

Yu, B., J. Liu, M. Chiou, Y. Hsu and P. Chiou. 2007. The effects of probiotic Lactobacillus reuteri
Pg4 strain on intestinal characteristics. Asian-Australas Journal of Animal Science, 20(8): 1243-
1251.

Zhang, B., Y. Shao, D. Liu. P. Yin, Y. Guo and J. Yuan. 2012. Zinc prevents Salmonella enterica
serovar typhimurium-induced loss of intestinal mucosal barrier function in broiler chickens. Avian
Pathology, 41(4): 361-367.


http://www.tandfonline.com/doi/abs/10.1080/00071660500475574
http://www.tandfonline.com/doi/abs/10.1080/00071660500475574
https://www.ajas.info/articles/archive.php
https://www.ajas.info/articles/archive.php
http://dx.doi.org/10.52547/rap.11.29.10
http://rap.sanru.ac.ir/article-1-1062-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-18 |

[ DOI: 10.52547/rap.11.29.10 ]

Research on Animal Production, Vol. 11, NO. 29, AUTUMN 2020 ........ouiniriiitt et et et et e et e e e e e e 17

Effects of Different Dietary Levels of Probiotic on Morphological and
Microbiological Indices of Intestine in Japanese Quails

Mohsen Mohammadi Saei*, Behrouz Yarahmadi?, Ghasem Farjanikish® and
Hassan Norouzian*

1- Animal Science Research Department, Lorestan Agricultural and Natural Resources Research and Education
Center, AREEO, Khorramabad, Iran, (Corresponding author: mohsenmohamadi57@gmail.com)
2- Animal Science Research Department, Lorestan Agricultural and Natural Resources Research and Education
Center, AREEO, Khorramabad, Iran
3- Assistant Professor of Veterinary Pathology, Department of Pathobiology, Faculty of Veterinary Medicine,
Lorestan University, Khorramabad, Iran
4- Department of Clinical Sciences, Faculty of Veterinary Medicine, Lorestan University, Khorramabad, Iran
Received: November 9, 2019 Accepted: June 13, 2020

Abstract

Effect of probiotic Bioplas 2B was tested on morphologic and cecal microbial populations in
quails. Experimental treatments included control; 30 mg/kg antibiotic; 0.1% probiotic; 0.05%
probiotic. 320 one-day quail with four experimental treatments in four replications were used in
a completely randomized design. The best feed conversion ratio (FCR) was observed in quails
fed with 0.05% probiotic and the worst FCR was obtained in quails of the control group which
had a significant difference compared with other treatments (P<0.05). There was a significant
difference in duodenal villi length (P<0.05). The highest values of crypt depth and thickness in fed
birds were 0.1% probiotics, which, in contrast to 0.05% probiotic treatment, were significantly different
from other treatments (P <0.05). The lowest depth and thickness of the crypt was also observed in
the antibiotic treatment. The results of jejunal morphology showed that the use of probiotic
treatment improved the vili length, villi thickness, crypt depth and crypt thickness compared to
the control and antibiotic treatments (P<0.05). The probiotic treatment also improved the length
of the villi and thickness compared to the control treatment. The probiotic treatment also
improved the crypt depth and the thickness of the ileum fraction compared to the antibiotic
treatment (P<0.05). In addition, the results of cecal microbial population showed that 0.1%
probiotic treatment and control treatment increased Lactobacillus population and E. coli and
total bacteria compared to other treatments. The results of the present study showed that
probiotic supplementation significantly improved the morphology and microbial conditions of
intestine in quails and can be a good alternative to antibiotics.
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