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1- CHROM agar ECC (EF322- Paris France)

2- Colony Forming Unit
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Table 1. Ingredients and chemical composition of different treatments at starter period (0-10 d) (%)
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Table 2. Ingredients and chemical composition of different treatments at grower period (11-24 d) (%)
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Table 3. Ingredients and chemical composition of different treatment in finisher period (25-42 d) (%)
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Table 4. Effect of experimental treatments on growth performance of broilers at different periods
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Table 5. Effect of experimental treatments on carcass characteristics of broilers on 42 days of age (% of body weight)
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Table 6. Effect of experimental treatments on ileum microbial population of broilers on 42 days of age (Log CFU/g content)
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Table 7. Effect of experimental treatments on digestibility of broilers at fourth week (28 days of age)

slogs

Pl onon = iy oo Suis odle 2B (el S35 daw
FNS¥ YA -A” YAIYA vo/vy” e/ T . 513kl
FAINE yy/s¥ vo/sa v¥/va° vy/¥a” Y- 5kl
Y\/a AYNA? AV/SA YAIAY? VYA . omb
Y-Ng yvivy” YAI+A ve/oy” yy/of” ir ol
VY- Y/e-0 V/-¥a NAYN \IAYa" SEM
ol el
SiH o
£YIYY va/va” va/os veiva® voia® 5l
Y-Ivy Aof¥a? AYIvs A-IsY8 va/s.@ owb
AR Vo \Vias y/ov Vo SEM
28 (odgel
/s A¥/0sY AV/¥Y ya/va? YAOA® oo
V- /0¥ YAIY® va/fy vo/or® yy/os” i
VYA VISA Va3 A A SEM
Jloss!
-1y -loy -Ivs ooy ey &5 e
-y -Ie¥ -/a¥ o[¥ -Ie¥ 2 ool s
-I¥Y N -Iv¥ -I¥d <IYA 26 ool o 65 rdaws

(P< +/+0) dswns Yo xe AME] (gl aibly od S yiitio By () &5 (gt 2 13 D950 (Sl Sbe
¥ ¢l gl + 0ylbinl (6551 b Lgw 45y (ol Wl oy X ol (6550 L Law 9 (gl dald oy Y ©)lbinl (6551 b bgw 4y (ol LS oy L)

2958 b 55 T osle maan cubls puioman S o Gohal
b iliel e 4 pla sl

4SS w0y 50 bl dgel 5l oslizul b o ke
Joslial plin 3 Pl (S 5 pendlie BB 5]
)JL‘BG»Jon (Wl )J‘ AJJA)OL.ZJ ©p> )0 )Jl.‘)‘_rujyd L}A&Q
(¥0) 28lioo (gdin dlgo plo g o2 Q> g i

oy (50 JoSo &S cunl ol 5l (S olivlejl ol
‘_gl.am)o Jel 0)494) |) Lmu.s)> w.«a.tb WLL‘B Lm)JLeu.wa,l l)

pedgie B (6531 Cilises o b & bysyo gl

L ogd o odalin o5 jobilen sl oad &)l ¥V Joao
ORlBl P (i s Cebl e (55l daw (il
oo pan Clll ode ialS 4 e pisren (8L
@2 man bl ooy 4 b sl (3938l b «dy s
@ @gdge ol B GRIP Swdy b pl
b bpbadgel bwg gy ol g pan a0l)2 29


http://dx.doi.org/10.52547/rap.12.32.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.6.9
https://rap.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.22518622.1400.12.32.6.9 ]

[ DOI: 10.52547/rap.12.32.31]

28BS daze g (2Ld) jpaile ()35 Hu B ol

YA 9035) (s, Cumax adY o Shy o, Skes 1 (655 Sglite gl 55l glaoy 5 b adsel 4l

2950 Cuzen g bjloss 5 (651 oS an Ll L
aS by lis pean bl @ by e guls il sdalie 03,
claoys o g Jl ol « SKis o3le Slaw 3590
2l g cdl Jials pan pladgel g5l g 3l

i odnliie (g5l dxe il wlaw

P18 g S

3D oA Dgas dl)ﬁfa 0y90 bbb 5l dlas O?-I
pY 2gn  Baig Cwl ol glzl gHlw ol
iled pMel wisly ()b Gimggy ol S

Sl 10V) w0 (I3l 22 YL sk ol
sy 3ySdes Jlgdne dlge y93 4 iy Sbul b bn
ssbs b cudsol 1 iiiS oo (55 gl 28155 (sl 5l
S e by man Cubl g b e e
(OY) g oo 55 (g3%0 g0yl pudd bl
Bl bwoyed JS 55 (jg Il Cdio 3)90 5
2 opmen 8 Gl bargr b 0y 5l aw
ORI b 09 S g (SLL 0y93 53 (1jg LIl o 3590
Spe > 8l el o (g e pbendgel a8l
ol eyed JS 5 by el slooyed )3 (ot Gyl
P b i b copd (Rl s pB el o
«,le! L)I)'}" U9 i ‘_glzz:o”.) 9 L;.....;Lo)l Slaw )g.L»
i odnlie pl pudgal (13938 5 (G5l s b ()l e
2l @ Cond Vb 55l gaw b by ) oy 2oy

10.

11.

12.

13.
14.

15.

&l
Aftab, U. 2009. Response of broilers to practical diets with different metabolizable energy and
balanced protein concentrations. Brazilian Journal of Poultry Science, 11: 169-173.
Andreotti, M.O., O.M. Junqueira, M.J.B. Barbosa, L.C. Cancherini, L.F. Araujo and E.A.
Rodrigues. 2004. Tempo de transito intestinal, desempenho, caracteristicas de carcacae composicao
corporal de frangos de corte alimentados com ragoes isoenergéticas formuladas com diferentes
niveis de dleo de soja. Revista Brasileira de Zootecnia, 33(4): 870-879.
Aydin, R. and M.E. Cook. 2004. The effect of dietary conjugated linoleic acid on egg yolk fatty
acids and hatchability in Japanese quail. Poultry Science, 83: 2016-2022.
Dersiant, L. and M. Peisker. 2005. Soybean lecithin in animal nutrition, an unmatched additive.
Kraftfutter, 88(1/2): 28-34.
Dumiru, D.L., D. Felmeri, O. Leah and V. Lacramioara. 2002. Investigation on the effect of lecithin
in the mink production performances, Buletinul Universitatii de stn te Agricole si Medicina
Veterinara Cluj Napoca. Seria Zootehniesiiotehnologii, 57: 155-157.
Duncan, D.B. 1955. Multiple ranges and multiple F-test. Biometrics, 11: 1-42.
Ferreira, G.D., M.F. Pinto, M.G. Neto, E.H. Ponsano, C.A.Goncalves, I.L. Bossolani and A.G.
Pereira. 2015. Accurate adjustment of energy level in broiler chickens diet for controlling the
performance and the lipid composition of meat. Ciencia Rural, 45: 104-110.
Gaiotto, J.B. 2004. Determinagdo da energia metabolizdvel de gorduras e sua aplicacdo na
formulacio de dietas para frangos de corte [dissertacdo]. Piracicaba (SP): Escola Superior de
Agricultura Luiz de Queiroz.
Ghahremani, A., A.A. Sadeghi, S. Hesaraki, M. Chamani and P. Shawrang. 2016. Effect of energy
sources and levels on caecal microbial population, jejunal morphology, gene expression of jejunal
transporters (SGLT1, FABP) and performance of broilers under heat stress. Kafkas Universitesi
Veteriner Fakuitesi Dergisi, 23(3): 415-422.
Guban, J., D.R. Korver, G.E. Allison and G.W. Tannock. 2006. Relationship of dietary
antimicrobial drug administration with broiler performance, decreased population levels of
Lactobacillus salivarius, and reduced bile salt deconjugation in the ileum of broiler chickens. Poultry
science, 85: 2186-2194.
Houshmand, M., K. Azhar, I. Zulkifli, M.H. Bejo and A. Kamyab. 2011. Effects of nonantibiotic
feed additives on performance, nutrient retention, gut pH, and intestinal morphology of broilers fed
different levels of energy. Journal of Appllied Poultry Resarch, 20: 121-128.
Huang, J., D. Yang and T. Wang. 2007. Effects of replacing soy-oil with soy-lecithin on growth
performance, nutrient utilization and serum parameters of broilers fed corn-based diets. Asian-
Australian Journal of Animal Science, 12: 1880-1886.
Innis, S.M., V. Pinsk and K. Jacobson. 2006. Dietary lipids and intestinal inflammatory diseases.
The Journal Pediatrics, 58: 89-95.
Jafarnejad, S. and M. Sedegh. 2011. The effects of different levels of dietary protein, energy and
using fat on the performance of broiler chicks at the end of the third weeks. Asian Journal of Poultry
Science, 5: 35-40.
Jeason, S.E. and T.F. Kellog. 1992. Ontogeny of taurocholate accumulation in terminal ileal
mucosal cells of young chicks. Poultry Science, 71: 367-372.


http://www.iran-moshaver.ir/1394/07/28/thesis-structure/
http://dx.doi.org/10.52547/rap.12.32.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.6.9
https://rap.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.22518622.1400.12.32.6.9 ]

[ DOI: 10.52547/rap.12.32.31]

Y4

16.

17.

18.

19.

20.
21.
22,
23.

24,

25,

26.

27.
28.

29.

30.

31.

32.

33.

34.
35.
36.
37.
38.

39.

3BALE soze 5 (2ld) Hgaie (5)35 o slE dal>
Voo bl XY oyl /omd3ley Jlo ooy @lides sloimgs

Jones, D.B., J.D. Hancock, D.L. Harmon and C.E. Walker. 1992. Effects of exogenous emulsifiers
and fat sources on nutrient digestibility, serum lipids, and growth performance in weanling pigs.
Journal of Animal Science, 70: 3473-3482.

Kim, J.S., J.T. Kwon, L. Harim, J.H. Kim, S.K. Oh, B.K. Leg, L. Zheng, M.S. Konkuk, B.K. Jung
and C.W. An. 2012. Performance and carcass characteristics of two different broiler strains by
different levels of metabolizable energy. Korean Journal of Poultry Science, 39: 195-205.

Lara, L.J.C., N.C. Baiao, C.A.L. Aguilar, S.V. Cancado, M.A. Fiuza and B.R.C. Ribeiro. 2006.
Rendimento, composicao e teor de acidos graxos da carcaca de frangos de corte alimentos com
diferentes fontes lipidicas. Arquivo Brasileiro de Medicina Veterinaria e Zootecnia, 58(1): 108-115.

Lechowski, R., W. Bielecki, E. Sawosz, M. Krawiec and W. Klucinski. 1999. The effect of lecithin
supplementation on the biochemical profile and morphological changes in the liver of rats fed
different animal fats. Veterinary Research Communications, 23: 1-14.

Leeson, S. and J.D. Summers. 2001. Scott's nutritional of the chicken. 4th edition. Army Printing
Press. Sadr Cantt, 591 pp (In Persian).

Lesson, S. and J.O. Atteh. 1995. Utilization of fats and fatty acids by turkey poultry. Poultry
Science, 74: 2003-2010.

Maltas, E., N. Dageri, H. Cingilli Vural and S. Yildiz. 2011. Biochemical and molecular analysis of
soybean seed from Turkey. Journal of Medicinal Plant Research, 5: 1575-1581.

Manilla, H.A., F. Husveth and K. Nemeth. 1999. Effects of dietary fat origin on the performance of
broiler chickens and on the fatty acid composition of selected tissues. Acta Agraria Kaposvariensis,
3(3): 47-57.

Marcu, A., I. Vacaru Opris, A. Marcu, M. Nicula, D. Dronca and B. Kelciov. 2012. Effect of
different levels of dietary protein and energy on the growth and slaughter performance at “Hybro
PN+ broiler chickens. Animal Science Biotechnology, 45: 424-431.

Marcu, A., I. Vacaru Opris, G. Dumitrescu, A. Marcu, C.L. Petculescu, M. Nicul, D. Dronca and B.
Kelciov. 2013. Effect of diets with different energy and protein levels on breast muscle
characteristics of broiler chickens. Pap Animal Science Biotechnology, 46: 333-340.

Milosevic, N., M. Veljic, S.M. Dukic, L. Peric and S. Bjedov. 2013. Effect of lighting program and
energy level in the ration on the slaughter traits of broilers. Biotechnology in Animal Husbandry, 29:
607-614.

Nimpf, J. and W.J. Schneider. 1991. Recepto-mediated lipoprotein transport in laying hens. Journal
of Nutrition, 121: 1471-1474.

Nir, 1., Z. Nitsan and M. Mahagua. 1993. Comparative growth and development of the digestive
organs and some enzymes in broiler and egg type chicks after hatching. British Poultry Science, 34:
523-532.

NRC. 1994. Nutrient requirements of poultry. Ninth Revised Edition. National Academy Press,

Washington D.C. Citation key. Datasheets.

Nunes, J.0., A.G. Bertechini, J.A.G. de Brito, L. Makiyama, F.R. Mesquita and C.M. Nishio. 2012.
Evaluation of cysteamine associated with different energy patterns in diets for broiler chickens.
Revista Brasileira de Zootecnia, 41: 1956-1960.

Orduna Hernandez, H.M., J. Salinas Chavira, M.F. Montano Gomez, F. Infante Rodriguez, O.M.
Manriquez Nunez, M.L. Vazquez Sauceda and R. Yado Puente. 2016. Effect of frying fat
substitution by vegetable oil and energy. Concentration on diets for productive performance of
broilers. CienciaUAT, 10: 44-51.

Poorghasemi, M., A. Seidavi and A.A. Qotbi. 2012. Effects of fat source on broiler cecum total
bacteria, lactobacillus bacteria, and lactic acid bacteria. Annals of Biological Research, 3(9): 4462-
4465.

Rosa, P.S., D.E. Faria Filho, F. Dahlke, B.S. Vieira, M. Macari and R.L. Furlan. 2007. Effect of
energy intake on performance and carcass composition of broiler chickens from two different
genetic groups. Brazilian Journal of Poultry Science, 9: 117-122.

Ross, E. and W. Dominy.1985. The effect of dehydrated Spirulina platensis on poultry. Poultry
Science, 64(1): 173.

Roy, A., S. Haldar, S. Mondal and T.K. Ghosh. 2010. Effects of supplemental exogenous emulsifier
on performance, nutrient metabolism, and serum lipid profile in broiler chickens. Journal of
Vetinary Medicine International, doi: 10.4061/2010/262604.

Sallam, K.I. 2007. Antimicrobial and antioxidant effects of sodium acetate, sodium lactate, and
sodium citrate in refrigerated sliced salmon. Food Control, 18(5): 566-575.

SAS Institute. 2008. SAS User’s Guide Statics. SAS Institute Inc., Cary, NC., USA.

Tancharoenrat, P., V. Ravindran, F. Zaefarian and G. Ravindran. 2013. Influence of age on the
apparent metabolisable energy and total tract apparent fat digestibility of different fat sources for
broiler chickens. Animal Feed Science and Technology, 186(3): 186-192.

Tancharoenrat, P. and V. Ravindran. 2014. Influence of tallow and calcium concentrations on the
performance and energy and nutrient utilization in broiler starters. Poultry Science, 93: 1453-1462.


http://dx.doi.org/10.52547/rap.12.32.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.6.9
https://rap.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.22518622.1400.12.32.6.9 ]

[ DOI: 10.52547/rap.12.32.31]

40.

41.

42.

43.
44,

45.

46.
47.
48.

49,

50.

51.

52.

38 Bl deze g ol jpate (55098 Hou B el
9039y (29)Sws Camorr Y (sla Sho o Slos p (655 Oglate zohaw sol> (slaopa )3 b udgal 5L

Tooci, S., M. Shivazad, N. Eila and A. Zarei. 2009. Effect of dietary dilution of energy and nutrients
during different growing periods on compensatory growth of Ross broilers. African Journal of
Biotechnology, 8(22): 6470-6475.

Ullah, M.S., T.N. Pasha, Z. Ali, F.M. Saima Khattak and Z. Hayat. 2012. Effects of different pre-
starter diets on broiler performance, gastro intestinal tract morphometry and carcass yield. Journal of
Animal and Plant Sciences, 22: 570-575.

Vieira, S.L., A.M.L. Ribeiro, A.M. Kessler, L.M. Fernandes, A.R. Ebert and G. Eichner. 2002.
Utilizacdo da energia de dietas para frangos de corte formuladas com 6leo &cido de soja. Revista
Brasileira de Ciéncia Avicola, 4(2): 1-13.

Viennois, E. and B. Chassaing. 2018. First victim, later aggressor: How the intestinal microbiota
drives the pro-inflammatory effects of dietary emulsifiers? Gut microbes, 9(3): 1-4.

Waldroup, P.W., N.M. Tidwell and A.L. Izat. 1990. The effects of energy and amino acid levels on
performance and carcass quality of male and female broilers grown separately. Poultry Science, 69:
1513-1521.

Wang, X., E.D. Peebles and W. Zhai. 2014. Effects of protein source and nutrient density in the
diets of male broilers from 8 to 21 days of age on their subsequent growth, blood constituents, and
carcass compositions. Poultry Science, 93: 463-1474.

Wijendran, V. and K.C. Hayes. 2004. Dietary n-6 and n-3 fatty acid balance and cardiovascular
health. Annual Review of Nutrition, 24(1): 597-615.

Wiseman, J., D.J.A. Cole, F.G. Perry, B.G. Vernon and B.C. Cooke. 1986. Apparent metabolizable
energy values for fats for broiler chicks. British Journal of Poultry Science, 27: 1143-1144.

Xing, J.J., E. Van Heugten, D.F. Li, K.J. Touchette, J.A. Coalson, R.L. Odgaard and J. Odle. 2004.
Effects of emulsification, fat encapsulation, and pelleting on weanling pig performance and nutrient
digestibility. Journal of Animal Science, 82: 2601-26009.

Zhao, L.H., Q.G. Ma, X.D. Chen and X.X. Hu. 2008. Effects of dietary energy levels and lysine
levels on performance and carcass characteristics in Arbor Acres Broilers. Chinese Journal of
Animal Science, 44: 35-40.

Zollistsch, W., W. Kraus, F. Aichinger and F. Lettrer. 1997. Effects of different dietary fat sources
on performance and carcass characteristics of broiler. Animal Feed Science and Technology, 66: 63-
73.

Zosangpuii, A., A.K. Patra and G. Samanta. 2015. Inclusion of an emulsifier to the diets containing
different sources of fats on performances of Khaki Campbell ducks. Iranian Journal of Veterinary
Research, Shiraz University, 16(2): 156-160.

Zhang, B., L. Haitao, D. Zhao, Y. Guo and A. Barri. 2011. Effect of fat type and
lysophosphatidylcholine addition to broiler diets on performance, apparent digestibility of fatty
acids, and apparent metabolizable energy content. Animal Feed Science and Technology, 163: 177-
184.


http://dx.doi.org/10.52547/rap.12.32.31
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.32.6.9
https://rap.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-08 ]

[ DOR: 20.1001.1.22518622.1400.12.32.6.9 ]

[ DOI: 10.52547/rap.12.32.31]

Research on Animal Production, Vol. 12, NO. 32, SUMMEr 2021 .........ooouirininitiiit et et e e ee e e e e 41

Effect of Adding Emulsifier to Diet Containing Different Levels of Energy on
Performance, Carcass Characteristics, Gut Microbial Population and Ilium
Digestibility in Broiler Chickens

Hamed Gholipour Nozari', Mansour Rezaei? and Mohammad Kazemifard®

1- PhD. Student, Department of Animal Science, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: hamedgh10@yahoo.com)
2- Professor, Department of Animal Science, Sari Agricultural Sciences and Natural Resources University
3- Associate Professor, Department of Animal Science, Sari Agricultural Sciences and Natural Resources University
Received: September 17, 2020 Accepted: December 31, 2020

Abstract

This study was carried out to evaluate the effect of lecithin emulsifier to diet containing
different levels of energy on performance, carcass characteristics, intestinal microflora and
nutrient digestibility of broiler chicken. A total of 200 day old broiler chicks (male sex) Ross
308 strain was divided in 4 treatments, 5 replicates and 10 chicks in each replicate in a
completely randomized design. Experimental treatments include: diet containing soybean oil
with standard energy, diet containing soybean oil with low energy, diet containing soybean oil
with standard energy + emulsifier, diet containing soybean oil with low energy + emulsifier.
The Results showed that in the case of weight gain throughout the period, the body weight of
chickens increased with decreasing energy levels. Also in the case of weight gain in the final
period and the whole period, with increasing the level of emulsifier, body weight decreased.
Regarding the FCR, in the initial, and whole growth periods, increasing the emulsifier level
increased the feed conversion ratio. No statistically significant effects were observed in other
experimental traits and different breeding periods by changing the energy level and adding
emulsifier (P>0.05). The percentage of thighs in diets with high energy level was higher than
other treatments. But other carcass traits did not show any significant effect (P>0.05). No effect
of treatments was observed on intestinal microbial population. The results related to digestibility
showed that in the case of dry matter, organic matter and fat traits, digestion was reduced in
standard diets containing emulsifier and no significant effects were observed in other traits
(P>0.05). In general, it can be said that increasing energy levels caused weight loss and reduced
nutrient digestion, and adding emulsifier caused weight loss, increased conversion ratio and
reduced nutrient digestion.
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