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1-E.coli 2- Sacharomyces cerevisiae
5- Saccaromyces boulardii

3- Picha pastoris
6- Gl ProHealth company

4- Aspergillus niger
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1- Coliform spp.
4- De Man, Rogosa and Sharpe agar

2- Lactic acid bacteria spp.
5- Plate Count Agar

3- Mac Conkey agar
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Table 1. Diet composition of starter, grower and finisher Phases (percent)
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Table 2. The effect of grain type, additive and their interaction on live body weight, feed intake and feed conversion

ratio of broiler chickens
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Table 3. The effect of %ram type, additive and their interaction on the relative weight of internal organs and
abdominal fat of broiler chickens
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Table 4. The effect of grain type, additive and their interaction on the microbial population of broiler

cecum on 41 days of age
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Table 5. Tf;s effect of grain type, additive and their interaction on tibia breaking strength and mineral content (% per
as

(559) Oyl congli (o) potie 8 S “
b s oliy S
\FY WY -1s8 -vad vy/5P¢ JEYEIRY &y
Yo \W/E <ISA -/ay? vY/aPC il slus
Y50 \F/E -Iv§ NANEY Yy/¢P oS g yesre
Y. WY/ N4t « [Ap?0C yy/.0C 63,V g: yosvo
WA EIY -1V - IAVEe vv/a° 938l gk pus
¥ AY/A -Ivy NN YY/¥C wl3lgn kb
120 V¥R N -[adbe To/A? S g peie
YY¥ VEIY -1V - IA§PC vy/aP 3, Y g poo
VAID -1y A A -I¥A (SEM) cpSils 3,lstzasl oz
Y. /Al oy P -IAs vy/sP )
Yoy V¥E/¥2 -lys @ <IN YY/AR puS
Y -l-5 ofees ofees -I\¥ (SEM) (Silee 5,llzusl oz
Vy.P VE/.Pe <y P Ay € vy/sP 938l gy
yyyd yy/se <y P - [ANER ¥Y/a° oljbgn kb
yy.2 VP52 N7 -/a? Yol S Py yeke
vy VAP -/ve P - IAaPe yyivP 63, Y g yovo
W/ -1+A ofeeA ofeeA oIy (SEM) (5:S5ke 3,l5biaol ol
(p-value) (g b sxe gdaw
-Iva efeeey ofeey NINT ofeeey ale
ol NEEES NEEES NEEES NEEES u;_s”'é\
o[e5 A NAY4 efeee ofeee 9l x ale

ol (S5 gl b ofo0 5| 0 gyl ixe g 5 banjlass :Silio o I size Coglis S0l S yidie s g > ca-d

9 S g yee ol I edlitwl b (S5g) ¥V e
Camer Jbdre Liall & e opx 0 S Sgipd

re Py Sl 39 ol @l A e (295
g b mlilwge )bs w3l 4 cus s Age oS g

ks rV")" OJ”él &S b Ol Guiod L’)ﬁ] sloasl
P Bag p9555 s 0jg (R g 2l had oo



d:b'iw@ (Shaxe > oo 5 (Frol Jol (5 b (e D500t ¢lilobu 550
A1 VeV Glie /YA oyloss [pdjpw Jlo (ol @lidgs slouimng s

) Vg yose jloolil &5 CE)S o g (IS sk (b el S e st g pied dopd
Ol Sly sy pSople Jlael g 5ld mpl oo cuS58 e g (SAISS plp 3 Sy il Cuaglia g
J”&W)&»d})b)lm)))ﬂasaww pAS &S ol L (o0 Sles Clas y de &b gg 45U

A o5)leS slpliil od 59 5 peS b @ sl 4 awle il Wiy e Sl BB

&l

1. Abdollahi, M.R., V. Ravindran, T.J. Wester, G. Ravindran and D.V. Thomas. 2010. Influence of
conditioning temperature on the performance, nutrient utilisation and digestive tract development of
broilers fed on maize-and wheat-based diets. British Poultry Science, 51(5): 648-657.

2. Agbede, J.O. and V.A. Aletor. 2003. Evaluation of fish mealreplaced with leaf protein concentrate
from Glyricidia in dietsfor broiler-chicks: effect on performance, muscle growth, haematology and
serum metabolites. Journal of Animal Sience, 2(4): 242-250.

3. Akter, Y., C. Hutchison, S. Liu and C.J. O’Shea. 2017. Comparision of wheat and maize-based diets
on growth performance and meat quality of broiler chickens. In 28th Annual Australian Poultry
Science Symposium, 233-236.

4. Aptekmann, K.P., S.M. Baraldi Arton, M.A. Stefanini and M.A. Orsi. 2001. Morphometric analysis of
the intestine of domestic quails (Coturnix coturnix japonica) treated with different levels of dietary
calcium. Anatomia Histologia Embryologia, 30(5): 277-280

5. Augspurger, N.R. and D.H. Baker. 2004. Protein utilization in chicks fed phosphorus-or amino acid
deficient diets high dietary phytase levels maximize phytate-phosphorus utilization but do not affect.
Journal of Animal Sience, 82: 1100-1107.

6. Aureli, R., M.U. Faruk, I. Cechova, P.B. Pedersen, S.G. Elvig-Joergensen, F. Fru and J. Broz. 2011.
The efficacy of a novel microbial 6-phytase expressed in Asperaillus oryzae on the performance and
phosphorus utilization in broiler chickens. International Journal of Poultry Science, 10(2): 160-168.

7. Ayssiwede, S.B., C.A.A.M. Chrysostome, J.C. Zanmenou, A. Dieng, M.R. Houinato and M. Dahouda.
2011. Growth performance, carcass and organs characteristics and economics results of growing
indigenous Senegal chickens fed diets containing various levels of Leuceana leucocephala (Lam.)
leaves meal. Journal of Poultry Science, 10(3): 734-749.

8. Bajaj, B.K. and M.A. Wani. 2015. Purification and characterization of a novel phytase from Nocardia
sp. MB 36. Biocatalysis and Biotransformation, 33(3): 141-149.

9. Ben-David, A. and Ch.E. Davidson. 2014. Estimation method for serial dilution experiments. Journal
of Microbiological Methods, 107: 214-221.

10. Brenes, A., A. Viveros, I. Arija, C. Centeno, M. Pizarro and C. Bravo. 2003. The effect of citric acid
and microbial phytase on mineral utilization in broiler chicks. Animal Feed Science and Technology,
110(1): 201-219.

11.Broch, J., E.C. dos Santos, J.L. Damasceno, P. de O. Nesello, C. de Souza, C. Eyng, G.M. Pesti and
R.V. Nunes. 2020. Phytase and phytate interactions on broilers’ diet at 21 days of age. Journal of

Applied Poultry Research, 29(1): 240-250.

12. Chiang, C.C., B. Yu and P.W.S. Chiou. 2005. Effects of xylanase supplementation to wheat-based diet
on the performance and nutrient availability of broiler chickens. Asian-Australasian Journal of Animal
Sciences, 18(8): 1141-1146.

13.Da Silva, N.A. and S. Srikrishnan. 2012. Introduction and expression of genes for metabolic
engineering applications in Saccharomyces cerevisiae. FEMS Yeast Research, 12(2): 197-214.

14. Decuypere, E., J. Buyse and N. Buys. 2000. Ascites in broiler chickens: Exogenous and endogenous
structural and functional causal factors. World’s Poultry Science Journal, 56: 367-377.

15.Dias, R.S., S. LoOpez, L.M.O. Borgatti, E. Kebreab, D.M.S.S. Vitti, A.L. Abdalla, JA.D.R.N
Appuhamy and J. France. 2019. Phosphorus utilization in broilers fed with diets supplemented with
different feed ingredients. Scientia Agricola, 76(1): 18-23.

16. Garcia, V., P. Catala-Gregori, F. Hernandez, M.D. Megias and J. Madrid. 2007. Effect of formic acid
and plant extracts on growth, nutrient digestibility, intestine mucosa morphology, and meat yield of
broilers. Journal of Applied Poultry Research, 16: 555-562.

17. Ghayour-Najafabadi, P., H. Khosravinia, A. Gheisari, A. Azarfar and M. Khanahmadi. 2017.
Productive performance, nutrient digestibility and intestinal morphometry in broiler chickens fed corn
or wheat-based diets supplemented with bacterial- or fungal-originated xylanase. Italian Journal of
Animal Science, 17(1): 165-174.

18. Ghorbani Nasrabadi, R., R. Greiner, A. Yamchi and E. Nourzadeh Roushan. 2018. A novel purple
acid phytase from an earthworm cast bacterium. Journal of the Science of Food and Agriculture,
98(10): 3667-3674.

19. Greiner, R., U. Konietzny and K.D. Jany. 1993. Purification and characterization of two phytases from
Escherichia coli. Arch. Biochemical and Biophysical Research Communications, 303: 107-113.

20. Hetland, H. and B. Svihus. 2001. Effect of oat hulls on performance, gut capacity and feed passage
time in broiler chickens. British Poultry Science, 42(3): 354-361.



dsmpmlé JMMM,@Q k| (B o gene UL:}[».L» Qlf}a
\F P@@}NW;M))MﬁdJ)wauj)Kb)W9)uwA):l 641&‘\5')&9))0[)

21.Kazmierczak-Siedlecka, K., J. Ruszkowski, M. Fic, M. Folwarsk and M. Makarewicz. 2020.
Saccharomyces boulardii CNCM 1-745: A Non-bacterial microorganism used as probiotic agent in
supporting treatment of selected diseases. Current Microbiology, 77: 1987-1996.

22.Khanyile, M., S.P. Ndou and M. Chimonyo. 2017. Influence of Acacia tortilis leaf meal-based diet on
serum biochemistry, carcass characteristics and internal organs of finishing pigs. Animal Production
Science, 57(4): 675-682.

23.Lei, X.G. and C.H. Stahl. 2001. Biotechnological development of effective phytases for mineral
nutrition and environmental protection. Applied Microbiology and Biotechnology, 57: 474-481.

24.Luh Huang, C.Y. and E.E. Schulte. 1985. Digestion of plant tissue for analysis by ICP emission
spectrometry. Communications in Soil Science and Plant Analysis, 16: 943-958.

25.Mirzaie, S., M. Zaghari, S. Aminzadeh and M. Shivazad. 2012. The effects of non-starch
polysaccharides content of wheat and xvlanase supplementation on the intestinal amylase,
aminopeptidase and lipase activities, ileal viscosity and fat digestibility in layer diet. Iranian Journal of
Biotechnology, 10(3): 208-214 (In Persian).

26. Mohammadi Ghasem Abadi, M.H., M. Riahi, M. Shivazad, A. Zali and M. Adibmorad. 2014.
Efficacy of wheat based vs. corn based diet formulated based on digestible amino acid method on
performances, carcass traits, blood parameters, immunity response, jejunum histomorphology, cecal
microflora and excreta moisture in broiler chickens. Iranian Journal of Applied Animal Science, 4(1):
105-110 (In Persian).

27.Moradi, A., S. Moradi and M.R. Abdollahi. 2018. Influence of feed ingredients with pellet-binding
properties on physical pellet quality, growth performance, carcass characteristics and nutrient
retention in broiler chickens. Animal Production Science, 59(1): 73-81.

28.More, M. and Y. Van-denplas. 2018. Saccharomyces boulardii CNCM 1-745 Improves Intestinal
Enzyme Function: A Trophic Effects Review. Clinical Medicine Insights: Gastroenterology, 11: 1-14.

29. Moss, A.F., A. Khoddami, P.V. Chrystal, J.O.B. Sorbara, A.J. Cowieson, P.H. Selle and S.Y. Liu.
2020. Starch digestibility and energy utilisation of maize-and wheat-based diets is superior to
sorghum-based diets in broiler chickens offered diets supplemented with phytase and xylanase.
Animal Feed Science and Technology, 264: 114-475.

30. Mullaney, EJ., C.B. Daly and A.H.J. Ullah. 2000. Advances in phytase research. Advances in
Applied Microbiology, 47: 157-199.

31.Nari, N., H.A. Ghasemi, I. Hajkhodadadi and A.H. Khaltabadi Farahan. 2020. Intestinal microbial
ecology, immune response, stress indicators, and gut morphology of male broiler chickens fed
low-phosphorus diets supplemented with phytase, butyric acid, or Saccharomyces boulardii.
Livestock Science, 234: 103-975.

32. Offei, B., P. Vandecruys, S. De Graeve, M.R. Foulquié-Moreno and J.M. Thevelein. 2019. Unique
genetic basis of the distinct antibiotic potency of high acetic acid production in the probiotic yeast
Saccharomyces cerevisiae var. boulardii. Genome Research, 29: 1478-1494.

33. Pelicano, E.R.L., P.A. Souza, H.B.A. Souza, D.F. Figueiredo, M.M. Boiago, S.R. Carvalho and V.F.
Bordon. 2005. Intestinal mucosa development in broiler chickens fed natural growth promoters.
Brazilian Journal of Poultry Science, 7(4): 221-229.

34.Peng, Y.L., Y.M. Guo and J.M. Yuan. 2003. Effects of microbial phytase replacing partial inorganic
phosphorus supplementation and xylanase on the growth performance and nutrient digestibility in
broilers fed wheat-based diets. Asian-Australasian Journal of Animal Sciences, 16(2): 239-247.

35. Ravindran, V., AJ. Cowieson and P.H. Selle. 2008. Influence of dietary electrolyte balance and
microbial phytase on arowth performance, nutrient utilization, and excreta quality of broiler chickens.
Poultry Science, 87(4): 677-688.

36. Robert, R., B. Baker and D.H. Baker. 1997. Microbial phytase improves amino acid utilization in
young chicks fed diets based on soybean meal but not diets based on peanut meal. Poultry Science,
76: 355-360.

37.Sanni, C.0. 2017. Evaluation of techniques for improving phosphorus utilisation in meat poultry. PhD
thesis, Nottingham Trent University, 275 pp.

38.Scholey, D.V., N.K. Morgan, A. Riemensperger, R. Hardy and E.J. Burton. 2018. Effect of
supplementation of phytase to diets low in inorganic phosphorus on growth performance and
mineralization of broilers. Poultry Science, 97: 2435-2440.

39.Shaw, A.L., J.B. Hess, J.P. Blake and N.E. Ward. 2011. Assessment of an experimental phytase
enzyme product on live performance, bone mineralization and phosphorus excretion in broiler
chickens. Journal of Applied Poultry Research, 20(4): 561-566.

40.Shaw, A.L., J.P. Blake and R.W. Gordon. 2010. Evaluation of commercial phytase enzymes on
performance and tibia-breaking strength of male broiler chicks. Journal of Applied Poultry Research,
19(4): 415-421.

41.Smeets, N., F. Nuyens, L. Van Campenhout, E. Delezie, J. Pannecoucque and T. Niewold. 2015.
Relationship between wheat characteristics and nutrient digestibility in broilers: comparison between
total collection and marker (titanium dioxide) technique. Poultry Science, 94: 1584-1591.



JJUMB (Sdemo > oo g Uxab k| (B o 9o solf,;lal») O]f}a
VY VeV Glie /YA oyloss [pdjpw Jlo (ol @lidgs slouimng s

42.Svihus, B. 2011. The gizzard: function, influence of diet structure and effects on nutrient
availability. World's Poultry Science Journal, 67: 207-224.

43.Teng, P.Y., C.H. Chung, Y.P. Chao, CJ. Chiang, S.C. Chang, B. Yu and T.T. Lee. 2017.
Administration of Bacillus amyloliquefaciens and Saccharomyces cerevisiae as direct-fed microbials
improves intestinal microflora and morphology in broiler chickens, Journal of Poultry Science, 54:
134-141.

44.Uni, Z. and R.P. Ferket. 2004. Methods for early nutrition andtheir potential. Worlds Poultry Science
Journal, 60: 101-111.

45. Woyengo, T.A., B.A. Slominski and R.O. Jones. 2010. Growth performance and nutrient utilization of
broiler chickens fed diets supplemented with phytase alone or in combination with citric acid and
multicarbohydrase. Poultry Science, 89: 2221-2229.

46.Wu, Y., C. Lai, S. Qiao, L. Gong, W. Lu and D. Li. 2005. Properties of Asperaillar xylanase and the
effects of xvlanase supplementation in wheat-based diets on arowth performance and the blood
biochemical values in broilers. Asian-Australasian Journal of Animal Sciences, 18(1): 66-74.

47.Xu, Y., C.R. Stark, P.R. Ferket, C.M. Williams and J. Brake. 2015. Effects of feed form and dietary
coarse ground corn on broiler live performance, body weight uniformity, relative gizzard weight,
excreta nitrogen, and particle size preference behaviors. Poultry Science, 94: 1549-1556.

48.Zohdeh, M.R., H. Moravej and M. Shivazad. 2018. Determination of prediction equations of 16
Iranian wheat cultivars with two methods and at two different ages in broilers. Journal of Animal
Production (Journal of Agriculture), 20(1): 191-201(In Persian).



Research on Animal Production, Vol. 13, NO. 38, WINter 2023 .........cceinitiiiiiit e e e e e e e 18

Effect of Grain Type and Phytase Enzyme on Growth Performance, Cecum
Microbial Population, Carcass and Bone Characteristics of Broiler Chickens

Mozhgan Salmanian?, Mahmood Shams Sharg?, Ahad Yamchi® and Mohammad Hossein
Mohammadi Qasem Abadi*

1-Ph.D. Student, Department of Animal and Poultry Nutrition, Faculty of Animal Sciences, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran
2- Associate Professor, Department of Animal and Poultry Nutrition, Faculty of Animal Sciences, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran, (corresponding author: m_shams196@yahoo.com)
3- Associate Professor, Department of Biotechnology, Faculty of Plant Production, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran
4- Ph.D. In Poultry Nutrition, Faculty of Animal Science, University of Tehran, Tehran, Iran
Recceived: 16 March, 2022 Accepted: 25 June, 2022

Extended Abstract

Introduction and Objective: The addition of phytase enzyme to poultry diets is necessary due
to its inability to produce phosphorus from plant phytate. In this study, for the first time, the
recombinant probiotic Saccharomyces boulardii which is producing recombinant phytase
(produced domestically) was used as a dietary supplement. Therefore, the aim of this study was
to compare the effect of two types of phytase enzymes in wheat and corn-based diets on growth
performance, cecum microbial population, carcass and bone characteristics of broilers.

Material and Methods: This study was done using 672 equal mixed male and female Hubbard
Flex broilers in a completely randomized factorial design (4 x 2 factorial arrangement) with 6
replications containing 14 chickens in each replicate. Eight experimental treatments were as
follows: two separate control treatments based on corn or wheat diet, two treatments containing
phytase enzyme derived from recombinant Saccharomyces boulardii (500 FTU) based on corn
or wheat diet, two treatments containing wild type Saccharomyces boulardii based on corn or
wheat diet, and two treatments containing Hostazym P 10000 (500 FTU) based on corn or wheat
diet.

Results: Broilers treated with corn diet containing recombinant phytase enzyme had
significantly more weight compared to hostazym treated broilers at 10 days of age (p<0.05).
Also, all three types of dietary additives significantly reduced feed intake and feed conversion
ratio in broilers compared to the control group at 41 days of age (p<0.05). The relative weight of
gizzard of chickens fed corn-based diets was higher than wheat-based diets (p<0.05). Both
recombinant and non-recombinant Saccharomyces boulardii treatments were able to reduce the
relative weight of the heart in two diets based on corn and wheat, but this reduction was
significant only in non-recombinant yeast. Also, chickens treated with corn-based diets
containing recombinant phytase and the control group had the lowest and the highest relative
weight of jejunum, respectively, among all treatments. The results of the microbial population
showed that the wheat-based diet reduced the overall microbial population compared to the
corn-based diet (p<0.05). Also, recombinant and non-recombinant Saccharomyces boulardii
treatments significantly reduced the bacterial population in the cecum of broilers. Phytase
enzyme from recombinant yeast increased retention of calcium, phosphorus, magnesium, and
potassium and also increased tibia bone resistance compared to other experimental treatments
(p<0.05).

Conclusion: The findings of this study showed that the phytase enzyme reduced feed intake and
improved the feed conversion ratio in broilers. Also, phytase enzyme decreased jejunum weight
but only recombinant and non-recombinant yeast treatments led to a significant reduction in the
microbial population. The results of increasing the percentage of elements stored in the tibia and
tibia resistance showed the superiority of recombinant phytase enzyme compared to commercial
phytase (hostazym). Due to the lack of effect of grain type on yield traits, domestic wheat can
be a good alternative to corn.

Keywords: Broiler, Corn, Phytase enzyme, Recombinant Saccharomyces boulardii, Wheat



