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Table 2. The effect of processing and phytase on feed intake, body weight and FCR in broilers
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Table 3. The effect of processing and phytase on calcium and phosphorus tibia ash, toe ash and digestibility fecal and
ileal phosphorusin broilers

Soud (ol puan colB & ey ey b doxy yuS s & Cadiyd yuSB
Siey ¥V Sior V) Y £y Y Y\ ¥Y Y\

. ; .. .. <. <. <. <. kel @l

(sookl) (e584) SS9 SS9 SS9 SS9 S S
' Si9l Jos g9
oy £/ YY/§ vV ov/¥ ¥-/5 ov/e® ov/- @)
ools o1y YY/5 vo/v® oviy V5 oV’ ov/iy ol
\/IAY VYA oIy -y N /A -y Nitd e slas
* ns ns ** ns ns * ns Pvalue

. -t

fay” fan” vt Aa7Al v/ Ay ovi¥ ovi¥ w3l e
avive ov/a® Yy Yo/ IS7A) FA/D? oV/A ov/v i pe
513" oy yy/s Yo/ vy YA av/y av/y sl
\IAY YIYY -y -I5Y <IA¥ v/an -Iyy -Joy e slas
el il * ns ns * ns ns Pvalue
Joliie ol 31
£Y/0° FEAY YYIA® YEIY vy Yy or® ov/- w2 5] g 63)]
oAR® Fv/o® YA TY/Y OF/A ov/- av/a® ov/o s o x (3,1
FF/5° £Y/0° Yy AATAY oY/A TYIY av/A* I o9adbl x (6,1
OF/AY ov/s® Ao Yols oviy Y. /5 oy OY/A ol e xedy
os/o® of/5% Yy 72 vy FF A ov/A e xcdy
x5 a+/-™ T\ YEIY ov/s £y OVA ovIv oosdlil x ey
VYD VYY AR oIy -J¥Y Y/A Y -Ivs e glas
ns kel ns ns ns ns * ns P value

(P<e/+0) 515 (g)yls sixe AMB] K06 b alitio gy 286 (slo (ko (g b 4> b
doyd [N Jlain] o 55 Jly xe FFF w0y ) i) gdaw 50 55 gxe FF a0)d 0 Jlain] e (3 5 dme * I me s NS

;| :atw () ohKes 4 SoseeSl b (5 ey
5 mlige 5 el s lam il Oglite zoba
oy g by oML glo S 5l onds sl jlid pioren
Al il s Wa)S Ly 5 by el S
o3zl il 4 bgyyo odel Cawdy S o )d oy yidiy &S
gbn s5bodljl & e ECP (o> cawl 039 'ECP )
g /oYY L oawlie » (lop ~_/\m 39d)  yaud
A eSS oeie (pl pizmed Ml wligs)
3 pid il gy (Sl davly 4 5o el (oS 5
b o IR L 52,5 A (YA) ol 5
S Cabyd ozl S 5 oy jd odd ol
ol plogl oo ol & tilojl b 53 e el
Wee 02938l Sl bgje (5 cudyd juSle (yjg o yiden
db’b)ﬁ? LY Ml)‘d J>‘5 Vooo 9 YO+ e C?]a.w U')?)BI
el (Oglite (sike Slga gshaw L) (e JyuS ol
095 A Camd (J Cubpd gl jiuSB aoys iliel
a5l el 03938l Folaw (Al yd W Coze JyuS
Sdime W] un 5 by yiuSB doyd b
Moy pyieS rblie Il boakly, o i edalise
09,5 4 bgye ((Sje) ¥V) 0 cudpd lyeil yuus
AMB b & Gl cdy e sanScél
Cubpd yiwSB yowd Jopd g wedll ey b jlo sixe s

el psldes w38 IS (V) oan 5 53l

s b gl g 5 cudy sl 1S il
2ol Gill ) o ey lestiu] padS dopy Lol
s gl o 53l plosl (8) S g Ll & oS
b o by gl Sl g 5Slee Ll cel
2 w5l g9 b ogbie oaalio ¥ Joio 1 o8 jslailen
pedS Aoy g S b legtwl S sy
On orzen (Vo) 395 e (9 cud S
(Sla05,S by ol 5 Sliye sl 2SCdl 5 slaog,S
Oleise 1y domats oyl i o.\.mLif S sime MBI 8
o)ﬁ?)imé9mml§ébm‘pi}5|)'|omnlélw1@aw45
2 5k slam 3T Cgllas > Slas g Candls bagye ol
ek 33wl dapdie paendlS 5 yamd D908 (sl (slao
gohw 02958 62,8 (IS (YA) 53)lgal g (I L,
ol i oy 4 jld mpl dnly VD g VB FVO
2 pealS s8] aspy el el eSS ol zolew
s 3 S a5 4 o 5 Sadpy gl
el olie opa 4 Jld daly Weee g Feer (3938
09)5 4 o (5 Cudpd> logeinl )3 pralS sl iul38l
05,5 G V) fSad 5 o (YY) 33 5
boad 0355 slade g 0> &y 5ld m 3l ol £o v 3938
cel (i YV B Y o) 3 a8 ZYA lid 8 jid
5 b S Oy legtl yaud Aoy ilél
oy 4 (29,50 S (938 3,8 IS (YY) oK
Oyl jiud wop> e GilEl cel e S

1- Pretention 2-Ronozyme 3- E.Coli Phytase


http://dx.doi.org/10.29252/rap.8.18.38
http://rap.sanru.ac.ir/article-1-893-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOI: 10.29252/r2p.8.18.38 ]

¥y

WA ylie DA oyleis [ iuin Jlo b Olidgr sleuing

P b @8 ile S op 4 jld (3953 il
Ol cel Slipe LSl mpl ol telS g
(5395 V) (ogihl man clbls (P <:/:0) I g
048 C8by> 09,8 (imen g JHUS 09,8 4 Cud yhd
g ohugl) sl b 38l ) & b el 5l
GRIF p e (F) ohlen 5 ol 5 (VY) oyen
ooy @ 5l JoSo (39381 Sl 5 jhud min cubls
g mepl blie Sl L odaly 5 skl oM gl
Skl (Sio) VY (w53 yiud man Sl gyl Jas
s & lipe oS pan 09) D b s
ey oMiS Gy 095 4 Cund (P <e/00) (gl ne
OS] gn (Sioy YV o > 8l Il wgdll
e 098 b JpS ey oaiS B pan 095 ()l e
Sl Sl po (631 0y At odmliie (gdUL g jla ye
@)l 5 S8 60)] 095 4 G |y i sogill puie
(P <+/+0)aly [iol58l wedlil

4 bgje lio sgpp el ey ygldos Sk
W (S50 ¥V) (5 iy uaS muds (l38l g 3 )Slee
g Olalejl 0)9> J§ Shgd Bpae jlie 2bySl w5l
@ S G ysb ]y ((S59y YV 5 YY) o 0
Brae 09,5 2lie had Gupd o ol SRl eg8bl
S gre OWA] wsdll b awslie ;o jlayye ouiS
Ol guSB 1o wmil e b i ssalis
De8 D bxe (J by S pudS Loyd g S by
S Cbyd il jhud doyd G ()3 e SHE] E
p&l) )LO))A MWARFAVA) u»991;1; L )LO))A owd)@o bﬁ)f
2 S)igine ST 45 (S5, YY) coxy juSB il
o2 eS8l )3 (sloogS (i £ ghle s ol
rad Cebl 5l po aSll 5> s saalie gl g 5li e
Sl Gisli8l wedll dy Comd 1y yamd ogibl

Slasine yob 4 gL Sy oy paiS B pan 095 (S
S92 jlayye ey 9 38 ey 5l S (P <-/-0)
b doxy plgpeil junss

FuSE oy ogldes g9 AEY g b
w3l g9 Glol SIL iy 3 350 5l ine b oyl
Loy jlipe (S59) V) b doxiy sl s ao)>
3> lal38l S 0g)S 4 s 1) | domiy gl s
GMi3] sl g Slisye o aSulay (P </-0)
(Y0) ohSed 5 yously alasly cpl jo il odsd (4> sime
onk zobe b 238 oy 5l 938l WS )8
b domy pusSl s Gl el jiad & pealS o
(1Y) ohBer 5 Kb ad i 38 opr 4 o
e JyES oy (095 b (3938 W3S )l5S
ol 2uSB doys (P <o/40) fssine Lialiil el
P b (P by ploinl jhud o) g b oy ¢ ()
@ jld (39381 il bl (V) San g deal o oS
i bime Ll el iud oy e b oy
OB 5 (el b 20l 09)F 4 Con b domy pS
el @l oy ks (3938l wids )l (W)
Ab Loy gl glSB sy b gse ]38l
Gl 835 GBI (VW) esoyiin g olidtagly (inen
oy > L jlid (3958 4 b axy S Gl
ol 04 0430 youd dguaS (gl
i it

Joggme ol csl flisye mpl (Sie YV o 5
09)5 & Cud yind (£ohdo wan Cubll doyy (P<-/-0)
oy > Alid jaud Sl gyg0 00 RlBIL Sl ye ad JyuS
S, S o aSJb o Wb yawd & 5l gl i
Golsime ML gl 5 jliyye mpl eniSedly
pbul (Vo) ohlSen 5 (Muw oS L didss jd s odalie


http://dx.doi.org/10.29252/rap.8.18.38
http://rap.sanru.ac.ir/article-1-893-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOI: 10.29252/r2p.8.18.38 ]

¥ 595 g ) jhud pan CublB g3 )Slas p jld mpl g Shs sl Jes g U

Fl%)

1. Abelson, P.H. 1999. A potential phosphate crisis. Science, 283: 2015.

2. Ahmad, T., Sh. Rasool, M. Sarwar, A. Haq and Z. Hasan. 2000. Effect of microbial phytase produced
from fungus Aspergillus niger on bioavailability of phosphorus and calcium in broiler chickens.
Animal Feed Science and Technology, 83: 103-114.

3. Augspurger, N.R., D.M. Webel, X.G. Lei and D.H. Baker. 2003. Efficacy of e.coli phytas expressed
gnlyieﬁ Z%rBreleasing phytate-bound phosphorus in young chicks and pigs. Journal of Animal Science,

4. Bahadoran, R., A/AA. Gheisari and M. Toghyani. 2011. Effects of supplemental microbial phytase
enzyme on performance and phytate phosphorus dl%estlblhty of a corn-wheat-soybean meal diet in
broiler chicks. African Journal of Biotechnology, 10(34): 6655-6662.

5. Bayley, H.S., J.D. Summers and S.J. Slinger. 1968. The effect of steam pelleting feed ingredients on
chick performance:Effect on phosphorus availability, metabolizable value and carcass composition.
Poultry Science, 47: 1140-1148.

6. Behnke, K.C. 1994. Factors affectin? pellet quality. Conference maryland nutrition dept. of poultry
science and animal science, college of agriculture, university of Maryland college park. )

7. Cabahug, S., V. Ravindran, P.H. Selle and W.L. Bryden. 1999. Response of broiler chickens to
microbial phytase as influenced by dietary phytic acid and non-phytate phosphorus levels. British
Poultry Science, 40: 660-666. ) )

8. Cavalcanti, W.B. and K.C. Behnke .2004. Effect of wheat bran phytase subjected to different
conditioning temperatures on phosphorus utilization by broiler chicks based on body weight and toe
ash measurements. International Journal Poultry Science, 3: 215-219. ]

9. ggzrrell, D.L. 1999. Phosphorus: a rate limiting nutrient in surface waters. Poultry Science, 78: 674-

10. Ceylan, N., S. Cangir, M. Corduk, A. Grigorov and S.H. Golzar Adabi. 2012. The effects of phytase
supplementation and dietary phosphorus level on performance and on tibia ash and phosphorus
contents in broilers fed maize-soyabased diets. Journal of Animal and Feed Sciences, 21: 696-704.

11. Edwards, H.M., A.B. Carlos, A.B. Kasim and R.T. Toledo .1999. Effects of steam pelleting and
extrusion on phytate phosphorus utilization in broiler chickens.Poultry Science, 78: 96-101.

12. Hassanabadi, A., H. Nasiri Moghadam and J. Pourreza. 2003. Effect of microbial phytase on apparent
amino acid digestibility and performance of broiler chickens. Agricultural Sciences and Technology,
18: 49-56 (In Persian).

13. Hassanabadi, A., H. Nasiri Moghadam and H. Kermanshahi. 2004. Effect of microbial phytase on
apparent protein, aminoacid, calcium, phosphorus,iron and zinc digestibility of broiler chickens.
Congress of the 1th. Animal Science, (In Persian).

14. Helrich, K. 2005. Official Methods of Analysis of the Association of Official Analytical Chemists
(AOAC), chapter 9,18™ Edition.

15. Igbasan, F.A., K. Manner, G. Miksch, R. Borriss, A. Farouk and O. Simon. 2000. Comparative studies
gg tggsi%%%itro properties of phytases from various microbial origins. Archives of Animal Nutrition.

16. Institute of Standards and Industrial Research of Iran, determining the amount of phosphorus
compliant, 513 pp (In Persian).

17. Institute of Standards and Industrial Research of Iran, determining the amount of ash insoluble in
HCI compliant, 414 pp (In Persian?. - )

18. Juanpere, J., A.M. Perez-Vendrell and J. Brufau. 2004. Effect of microbial phytase on broilers fed
barley-based diets in the presence or not of endogenous phytase. Animal Feed Science and
Technology, 115: 265-279. o ] o

19. Mohammadbagheri, N. and R. Najafi. 2014. Study the immune system and carcass characteristics of
broiler chickens fed with organic acids and phytase enzyme supplementation. Research on Animal
Production, 6: 61-69 (In Persian). o

20. Mousavi, A., M. Rezaei, F. Niknafs and B. Shohreh. 2010. Effects of microbial phytase on
performance, carcass characteristics and phosphorus and calcium content of tibia in broiler chicks.
Research on Animal Production, 1: 16-28 (In Persian).

21. Namini, B.B., Y.E. Nezhad, M. Sarikhan, A.R. Ahmadzadeh, M.H. Hosseinzadeh and B. Gholizadeh.
2012. Effects of dietary available phosphorus and microbial phytase on girovvth performance, carcass
traits, serum minerals and toe ash content in broiler chicks. International Journal of Agriculture and
Biology, 14: 435-439.

22. Ravi3n r%%v. 1995. Phytases in poultry nutrition. Proceeding australian poultry science symposium,
7:135-139.

23.Ravindran, V., S. Cabahug, G. Ravindran, P.H. Selle and W.L. Bryden .2000. Response of broiler
chickens to microbial phytase supplementation as influenced by dietary phytic acid and non-phytate
phosphorus.British Poultry Science, 41: 193-200. o )

24.Ravindran, Y. and W.H. Hendriks. 2003. Effects of microbial fphytase produced by solid-state
fermentation on the performance and nutrient utilisation of broilers fed maize- and wheat-based diets.
British Poultry Science, 44: 710-718.

25. Sharpley, A. 1999. Agricultural phosphorus, water quality and poultry production: are they
compatible? Poultry Science, 78: 660-673.

26. Santos, F.R., M. Hruby, E.E.M. Pierson, J.C. Remus and N.K. Sakomura. 2008. Effect of phytase
supplementation in diets on nutrient digestibility and performance in broiler chicks. The Journal of
Applied Poultry Research, 17: 191-201.


http://dx.doi.org/10.29252/rap.8.18.38
http://rap.sanru.ac.ir/article-1-893-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOI: 10.29252/r2p.8.18.38 ]

¥o WA ylise DA oyleis [ iuin Jlo b Olidgr sleuing

27.Sebagtian, S., S.P. Touchburn, E.R. Chavez and P.C. Lague.1996. The effects of supplemental
microbial phytase on the performance and utilization of diefary calcium, phosphorus, copper and zinc
in broiler chickens fed corn-soybean diets. PouItrK Science, 75: 729-736.

28. Selle, P.H. and V. Ravindran .2007. Microbia phytase in poultry nutrition. Animal Feed Science and
Technology, 135: 1-41.

29.Shaw, L., JP. Blake and RW. Gordo. 2010. Evaluation of commercial phytase enzymes on
Qirg(z{gnlance and tibia-breaking strength of male broiler chicks. Journal Applied Poultry Research. 19:

30. Shirley, R.B. and H.M. Edwards. 2003. Graded levels of phytase past industry standards improves
broiler performance. Poultry Science, 82: 671-680.

31.Simon, O. and F. Igbasan.2002. Invitro properties of phytases from various microbial origins.
International Journal Food Science Technology, 37: 813-822.

32.Simons, P.C.M., H.A.J. Versteegh, A.W. Jongbloed, P.A. Kemme, P. Slump, K.D. Bos, M.G.E.
Wolters, R., F. Beudeker and G.J. Verschoor .1990. Improvement of phosphorus availability by
microbial phytasein broilers and pigs. British Journal Nutrition, 64: 525-540.

33.SAS Institute, 2000. SAS User’s Guide: Statistics. 8" Edn. SAS Ingtitute Inc., Cary, NC. ISBN:
10:158025599X, pp: 576.

34.Tang, H.O., X.H. GAO, F. Ji, S. Tong and X.j. Li .2012. Effects of a thermostable phytase on the
%;%mﬁg?)performance and bone mineraization of broilers. Journal of Applied Poultry Research, 21:

35.Viveros, A., C. Centeno, A. Brenes, R. Canales and A. L0zano.2000. Phytase and acidphosphatase
activitiesin plant feedstuffs.Journal Agricultural Food Chemistery, 48:4009-4013.

36.Warden, W.K. and P.J. Schaible.1962. Preliminary investigation concern in utilization of phytin
phosphorus by the chick. Poultry Science, 41:1692 (Abstract).

37.Watson, B.C., J.O. Matthews, L.L. Southern and J.L. Shelton .2006. The effects of phytase on growth
performance and intestinal transit time of broilers fed nutritionally adequate diets and diets deficient in
calcium and phosphorus. Poultry Science, 85: 493-497.

38. 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.

39.Zyla, K., J. Koreleski, S. Swiatkiewicz, J. Piironen and D.R. Ledoux .2001. Influence of supplemental
enzymes on the performance and phosphorus excretion of broilers fed wheat-based diets to 6 weeks of
age. Animal Feed Science Technology, 89: 13-118.


http://dx.doi.org/10.29252/rap.8.18.38
http://rap.sanru.ac.ir/article-1-893-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOI: 10.29252/r2p.8.18.38 ]

Research on Animal Production, Vol. 8, NO. 18, WINEEr 2018 .........covuiitiiiiieies e ee set e e e e eee e e e e r e e e eea e e aeeeeneaneeees 46

The Effects of Processing and _Ph?/_tas_e on Performance and Phosphorus
Digestibility in Broilers

Niloofar Goodarzi*, Abbas Ali Gheisari and Majid Toghyani®

1-Young Researcher and Elite Cloub Department of Animal Science, Isfahan (Khorasgan) Branche, Islamic
Azad University, Isfahan, (Corresponding author: goodarzi.ni 1987@gmail .com)
2- Associate professor, Agricultural Research Centre Isfahan
3- Professor, Department of Animal Science, Islamic Azad University, Isfahan, Iran
Recelved: February 25, 2016 Accepted: March 17, 2018

Abstract

This experiment was conducted to study the effect of type of feed process n% and t)g)_e of
phytase enzyme on growth performance, calcium, phosphorus tibia and toe ash ,fecal and ileal
digestibility of phosphorus in broiler chickens. A total of 420 broiler chicks (Ross 308) were
used in a completely random design in the a 2x3 factorial arrangement using two Eroc ng
methods (pellet and mash) and three groups of enzyme (negative control, natuphos (Aspergillus
niger) and Meriphase (E.coli). The experiment lasted up to 42 days of age. Levels of enzymes
used in the experiment were 500FTU kg™ The results showed that pelleting diet significantly
increase the average daily feed intake, body weight and significantly improved feed conversion
ratio (P< 0.05) in all of growing periods. Meriphase increased the average daily feed intake (0 to
42 days) and body weight (21, 42 days) compared to natuphos (P< 0.05). Pellet processing
caused the reduction of tibia ash percent (42 days of old) and increase in calcium level in tibia
ash (P< 0.05). Meriphase increased, toe ash (21 days) compared to the control group (P< 0.05).
whereas there was no significant difference between the Meriphase and Natuphos. Meriphase
increased digestibility of fecal phosphorus compared to control aso increased the digestibility
of iled phosEhorus compared with the control group and Natuphos (P< 0.05).The effect of
enzymes on the tibia ash, calcium tibia ash and toe ash (42 days) was not significant. In general,
R/Iellet improved the performance and increased calcium tibia ash of broilers (42 days).

eriphase increased toe ash (21 days) compared to the control group. Meriphase increased
digestibility of fecal phosphorus compared to control and increased digestibility of ileal
phosphorus compared to the control and Natuphos groups.
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