[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

WAF L 5 5ler N oylads /i Jlo [ sals sy (sloimngsy

6ol b plin 3 (55,3LAS pgle oLl
ol Sladgi leiangl

i CalslB g 95 sLrazul 9 0 ySdos g (F19,lg alio £93 b (Sl L0 gl A Lo
yhud alizio zolaw b oo 4 a5 5 (g Az g 0

fe . P Y . . Y T \ P
Liye )LLAs 9 pado (5 mai s ¢ (60U (s ol & 9By Jgl (guurw o1 55
(karim.saeedi @yah00.COM : Jgguns 0dium g3) chginn s 3 oSl cals ) cwnlis IS (ggzetils )

s (guigd B olKils ¢ (6588 (gamiily 5 obiwl lazils -F 4 ¥ Y
AYIPNA G pdy b AYNIVE el o 2,6

oS
99 b ool 4y i 4 3:’-“95 ez mad colld g Jo slaamiuld o Slos Ll Joso 90 92 25U oy gliiosy
30 Joesl Glolojl JB yo (Solai Mols 7,k S 50 (ol (65lxd dgm 09y S (SbgS Az g axtad FAe phud cilio mhaw
30 el uslg YO g B a0) Lol mdaw ¥ Jold bdylowd .ol ool (G155 2 10 dzge daxdad Ve g 51,55 F) L VY
@ 59; FO Gaw glp 45 091 (G195l 3 Sln) w3 £95 99 9 (Jolhio yiwd Ve g Jglato yimd) yiuwd mhaw 98 (o5l
9 2lae hod oo (Sl B oo Sgur el JLuL oo as old yLid gl onl 3l aole s (aiad ools ez g
Jlb <y cdomm (! 550l B (i (339 i 1381 Sl 0 g 4y S (109381 uizmad (P<e/oD) Wl (1 p2 9 phund udd Coild
9 055 el a5 g Jud o8l el o e Jhd Cdale gl aS o S asieo guls (Byb 51 .(P<¢/+B) ol Al woyo g
b ol by (P<e[+8) i aol sl 3 (252 650 s Cobil (ol g (P<+/+0) yiwd ool pas Cubild Gl ljEl puzzen
5ol 5o 5Ll uslg VO Tdw g wld svalin >, g Sl 5Lol p.:)aT B pan o (9l oud S0l Glas @ as g
Hlowd Ol JF1 Canilgs JLo L JoSo croamod al (SbgS A3 j0 (253 9 yhwd pad Sl g (g Sloe Wlho g8l Cel o e

3 &S Sz PH bsius gy 4 olef e 1) Jolowe »
Sgh oo DL @ Jale Glagggn et Sl ]
(YY)

Slgs (cwyiwd Cobld palf Coge S o]
Ol S dhal, Sy aS s ebay sk e Jaxe
sz slonesls pas Clbll g o> G (s
a5 4 35 a5 gbolen (F0) Sul Jldy (280
oSS byl iz Glanssls b wlg e ool
Sl oo Jeloeel s pH o a5 Slo uSlaS w5l
Sl g man glaanls blie o glacuSy Gux
S92 ge (e Slgo I (cags (AT i ;5 g 039 polde
Sg vl oyiws Jlre (le> ln (2108 o 5o
(2%

1y aud g peedS 45 (pl o ogdle Jolomal il
5 b a9 g0 Glagesls & Jlail bl Jds
oord BB e Ll 5l el slacSes uSas
Gladss ol Sy ge (rizren Sl sl 3l o0
Ol (YY) ame I3 50 cou |y baudsny culled
So,b S5l Slawsd sleog S gl Lyl o aS wals

WS ol 1) o8y gobaw b
igS Az g (it CoudylB 0 Sloc HLy B guds slacilg

doddo

O g0 & (LS b el laé o pulais )
Sl 0uds ganaiel s BB pd g peptes JB
08} oS wyiwd Juld O jsods Ygeme LV oS
dsislale b Sl ol ol b
Solae Gland g0 (60 e Si8e VYN FAF8
Gb g JalS jsbay &5 ok jenl see il ol
P Sl (ol qiie g oad alyjeand ((Sliud ogS
(YEAD) il o ids, sladils 5 s8] bl sloails
@ g e g peely Glagge b Sl asl plals o
L oeied B eojlo oo (lpasgomme mudS L (555 e
sladisSly Gudon Saple 090 b WS Ay
L ofon slodsssly a powge slid 4 dgume
(1) 855 (o0 gy (g plz]
Slorssls b Sl sl 45 el b akie
9y Ol 2l 50 &5 Slior pladegorme (8L wix
osle — ol acgazme w3k oo oS 5 o b @)
PH § Soxe oole (ol slacdale o atny ( Soxe
oS by Jolre ColS & g0 Wi oo Jolow
s Sl loaS 5 gl e ail bl


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

4l

iy g olge
alojl 0y g baz g

Sy FhsS dzszr axkd FA- bl onl el ol
GNP Eronm S0 GIY A ) (6585 dige o))
FA a5 oad Gussi el @ 3955 5 G Wrazgzr 00
9 el Al (89,5 (59 GeSle b (glaskad V¢ 09,5
(o9 0,90 Job o ol eols 13 lacy ol o
Sl pwytws Shygs g ol @ oyl jgbas laasg>
9 et by 4 0y90 Jsb 50 Gl 5l 0y5e )l
5559 590 0> Ole sles ab el e jsba
an p 0 a5 o ol 5 Hle ax 0 YV baz g
8l rals ol 3 sile 4z 0 VY 4 o, U as ;0 VIO
Celw YY B T 5l am g ool Jgl 5, 4w 40 00,95 aali s
Folbde o cod Cagby ol oS §g, ailal o
Jsb 0 bazsz yaewlonSly doliy 0g yusie Sy
b S Syeo (VoY)

5 S5 F (2l 0yem) o VY els LiglesT ol
Tk Sogen & o9 IS e azer asld Ve
Syze JessSB talesl B s ol SLlS tyle
ab » ol o)pe olie laopr 285 )13 L)
Ol S5l alesl 5l al> e 5o 50 9 05 bgaw - )3
5 W OlSy pB en 5 eednle BB 55
f”)’—‘ 69.: 9 )L).ZLA 9 oslawl J.)LS ).SLW.B Qo0 LJ"’L""‘ 5
Sd b gl lad (0 a5 Ojse pl 4 el pulas Ll
Ly oo olpaiay Hlade 4 eolanwl LB ,aud ¢ Jolae
lyles 10 g (Yoo V) VoA uly dgu SJUE arngs
90 e b wd)S Sl )0 5eS sy Ve )-°-“3ﬂ>5
9 00 he Jlude 4 (215 5 Sl L w3l ey
w3l g dw Glsies 0pz p55LS 8 0 axly VO
b Guleyl ol jo solaiwl 5,50 ()5 iyl 2d, 5 &
43,5 -, novozymes (Bagsvaerd Dk-2880) (¢ los sl
Sy )55 Jpazme 2l (bl @8 05
b A S5 g S8 s il 5 09

el sleo Sl ci 5 4 ez g 405 jshaea
S5, YO-FO o V) YF o V21 e alols o UL 5 o,
FLERW W“Ja“" &5‘4"9; EY) L?'b‘c <5L‘°°).'r’.' Al eolasul
5 oolitul b Wops eedas S el 1, (YeeY)
# Ll Sy & w5 o0 UFFDA 3l 5
Gl 00l ools UL““" Y 9 Y 6[.QJ5J>

WA el 5 5l N ojleds ot Jlo /ol Sladss (slotings

else b Sty Sl slanigey aiilsi oo Szls s
sloaty, o1 el Jalse b g bapnisn sl ool
Oean SdsSse by el 5 rdetens (2nY
s oS Sy St el i onl g wnled 8
e Sl a5 05 oo Sl -5l (S (26
YY) o)l (Gome olge g (pdgy peaad CoblB

30 S ol 5l Slol aS o) vz Jiz! oyl
a2l i gean slamsl Geisn gam aw plasle
AN ol dos 4 Calles Gubsn a5
b Sl Jasl ol 3l e Sl (S
2 Sl ould osaline ;8 peadS (0 aanly 4 e 5
Gl 0 oags ol S1 pl Ko Sladllas jo oS s
g e Slul as cl oals 5,155 eioren (YY)
Sl s Gigen s Siledld el pedS WIS
x5 dpdee 2Rl Wbl 0 e 5
) wbige Gl e 21325

sleyand sl eolarul jslaieas oS ol oyl L1
mpl ol 0ed co colaiwl jeb 5 Oy dezge
oy o |y Slind T gl faSe 4 5bs e Wil e
Jl ggdae ;o 1) hd (e a0 5 was alS
O Ngm eSS oly ) Wl oe Geizmes LS ao
szl 5 555l 0z 50 Il sl JsUse 5 saud
S 3 oslizd 3,k 51 S el b (sl i85y
Bro & pye yyb oy yo olaidl a5l 0,5
&0 5 bume (ool alS czge rizren 5 il
Sydse S 9yl ;0 20y ¥ LY lade 4 jiud
ab el b el las slp s ol 4 (YY)
@2yl &5 1z w0pS Ojge e glaiagn
b B 2y5e a4y (quad ogdlly ploay wilgiioe
Awd 98 4 Glgi oo Loges 1) lajluld (VYY) wuS sguee
4 oy 0975 (nl Sged (guatus Sl Y g Lol -F
S o0 0)la BB J9Sge (59) Sulgyen adgl Sl
S I 0wl sgzg lalS o Yyors lajlols —#
Sl 0590l gl oo g5 lag B Lawgs lajluls -
@l 5l S cel Rl o )l Gl DY gaxe
3,5 oo sliss (Aspergillus Niger) ol eglss !
Gty olge a5 ol ooy lis Sldllae (YYAY)
Sl cigal sl 35 s 5o alez Sl
Sl (Son 31 slapyglS g aapl vl sdie
Sialeyl cpl (YO) w18 50 cou 1) 5luls cudled
ooliinl 3550 s g SLLL o3l £95 9 dnolio jslaieas
CEF &y i alis gl


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

7Y 30 as Sl g e slaasinl o Slas 5 Jlo)ls alie ge b Slpl 5oL sl anslie

Sy sl Sl 5 ) Jpax

Qg yaud Slalasl oo s A gl

oy ol b gl ot

Stk ) ol sl LS okl opx sl
(539, V0-F0) (S9N (S350 V) (559, Y0 -F8) (9, -YH (S °-V)

OA/E] OF/FY ARANY (YRR OYIAA fa/A O3
rine V00 fA/55 YYEV YViEY FAVD oo oS
50 IEY ¥IAN F10A i /20 ols,F sl s,
VY'Y VIFY VIAY VAN WE VoY Sal Ko
) Veq Vo L) Vay Vot i edS (5
N -Ivs SI¥F 3 -Ivs -IvE cizeto -l g0
. N Ny . N SNy w508 s - I
AR AR AR AR AR} AR el S5
-1 N N -1 -1 -1 3 e slye byl
(oo drmlns) oleasd SLuS 5

Y Yoo vao- Y. Yo vao- (Keallkg) podslio LB (53,
VA/AY YN YY) VAUAY YN YY) NESRC
-IAD -1 Vo -IAD A Vo s
¥Y v <Y <¥Y -0 -0 s W s
Y VIvE V/fY Y VIVE VIFY o
-I0¥ I V- -Jo¥ Nz YV st
«INF -120 VY QN4 QAN VY O + g

(ol ozl YO« ¢ g yndS g S o Madlipm axlg AA -+ A aling 10,8 oo (ol |y 25 0lge 002 p,55lS o sl (sling 5 (Sawe Slgs bglsee iy -

Sl S (koo VO ¢ ol 5 (e ¥ e gdogma s 5 (s VB il cp S oo ) B2 (sl )5 (oo VIV Ks paling e ol 0215 1V E sl

PO 59y oS sk 130 el op S hen B0 LS (dg S 5 o Ae Sty sl o5 (oo V1B S 9390 5 (oo * 110 0rgm S i <10 (SIS

e e YO ool oS e # s 05 on 13 S (e oIV pgeils 0 5 e VO (5800 o 5 e

Sl FTU (ohls ind o5 oz ¥ ol gl 5Eal5 00+ FTU ahls id o5 o0 ¥ 5l 03l (asge Slalint aoys A+) jid oF 50 —) 2ol o Loy Y

036 (i bzl am s Ve o) Jlito sid o F o myls Sl VO FTU gl id o o 0 oz ) 5l 00 v FTU glyls i o5 o, —F o il
5 eyl 5l B e FTU (glls o Jshato yind oy —8 « iyl 56 YO+ FTU (glyls e Jolto yin 603 A ol 506 B0+ FTU gl e Jghiie s o503 -V ojLisls

5 dol ot om 4 b 5l 00,5 G p gy @ ,leaS o
Wy 50,5 Tz 5l e alY 088 aloul 0,5 a9
O 5 08 Ol mled 5 155 eolSiws aly
o e o Gl ey 09 5l ey O s
Job S B asY Grae LB ol gjlolas
Oriared XA ()95 e Ojg0 a4 Gl 5 WSSL
b ole ey g Sl ey Djgea el 5
sz b splb pas Sl g nSoslal jslaeay
So)d [V jlade 4 pg S STl plS g n g e
S 05 D)z (IS Gl b eslitul LA lsiea
shls DYgad 5 Shss ased YV 5 Ve lajs, o
A (5yglae wan bl (5pSoslul jeliies Kl
ol Slas s Slyes 4 bazse  pocole gl
L85 8 bazgz i 55 (e, WA e 5l Se5
b godae 5 SThe a4 bgpe ladiges [Slis jlade
FagideiSeml Sl eslanal by (V) g (g b,
bl 4 Excel l38le i b g kel laosls o (6,05l
@bl IRl 5l el b e g L Jla
3,90 (GLM) (ogec oz Jos 49, L SAS (Y- -0)
SlocSile il o 285 13 gyll Jlos 5 s
o2 b (S5 s3] Gy 4 blite g (ol Sl ey by o

(P<- 1+ 0) s dunlie

B B VAL FTU lls o Jglaste yaud oy -V -

ouuls (g S0l gl el

‘-i’ P $PS Spen S » sleaze> O
Ol 5 om 9 (Fi9y V0 o) 3l 0)99 (L 5 (S,
09,5 1 0j9 JOE 5l ab (6 Fojluil (Side ©)s0a
0)99 2 53 0jg BN lade w0)g0 s gl g sl yo
olBiws Slgizma o9 51 0,5 Plax glp b asie
loa>g>  Bpas 41 g O (TY) b 0dls ladzg> o @
Sl e g ples g oliT jeba iolej] Gaw pled o
05 sleasl o (Bras Slyg> Jlade ol ools 3 loasg>
oileil bl U (Sihe gt T 5l e s Ss)
OSile sl Gl 285 plnil E50 59, elul
0,99 B (Srae Sl M 3l Bran *5‘)95_
@13 s card w0y ol iy ORI 2 Ol
Sy 5l oolawl b g Ol udd e 5l sniy S
ab Gyglaez b 5 s 3l 05 sledised <yl
o3laial b (655 095 5l (my abol®dly (55 sladiged oy
VO Sl ay adBs 4 490 B0 e b jeiy ke oSlws
A dezmie gamy sloslll pshieds 5 (gilulazr aid
A osliiwl 5 pYBTgl oSws 51 5JGT (sl
A5l aS o e 5l azgr sk Sy (i) FO o o
JEES g (ris g S5 09)S ()9 (el 4 09


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

Y

AP b 5 ,ler N oylas fpiid Jlo f sals Sladss (slgngy

S (Y0) o)lSen 5 5g9 el 0als (3155 j5ulo
30 Eman Slgs lade ;o (g b Jme Ciglay a5 Wis S
S dal Ly ol b 5 le 56 505530 51
g SLdje> a5 Jbo 00 oays wald o, 4y o
a3l Lo gile oo a5 ol ol (1) o), e
Slade o g)loine ;S g S Lol en 5 o les
A) L) Se2 5 ol s puizmen )l B rae STygs
S U ¥ L IPUR IR PUSRU NS L g
sbaless (Bras S|ss elas 2 s $0)9°
g Ve VO :a‘ c YO ho pohw Jold cioles)
Sl smro 13l w0,z 0, 55lS 0 5l wslg VYO
= el g aS ol las Lol 5l ol gl eanlas
0,95 S 5 Gosn sleoyss I S e 0 Slhe> B ran
Al oo A S (P> [ 0) il (g o ine ]
L oaolio jo Shpl Lol Cadlas coaS oaumolis

ABb Q—l ‘5?)5 sliw

o g bl
I8 Joo cu pb 9 S1he5 B pao

SErae Sy g9, mpl g5 55 o938l Lol 3!
Sran ah B)S Y Jgaz 50 @i fod iyl
S 5 0)90 5 5 0 o3l :6l-‘°°)5° »She
iS5 5 e i g 355 % Sl
LS L olyen (GLL 090 50 a5 (50 40 P>/ 0)
Cdl el s Sl B pas jlade w0y il e
S 30 590y 0 4y o0l adlal rg.a)j éaw (P<+/+0)
slroygs | Sy y2 50 shd mhao 5 w3l 58 (285
Lsly yloine sy 0)90 579 (Sl ey 3]
A5 Syyo ol dy (P 0) A STygs e il
azlg YO« s oy 0 Sliss B rae Jlade iSTas
UalS sazas ylas aS ol sasline og,5ue Luls b
e 4 B pae Gyl g She S glandas as slge
el @l Lwl) fred )0 Bl s ] B s
PP Ghlen 5 gtile 5 o Sen 5 Shs L

e STys5 Sl 0yem el JS a5l 3l plaw 5 55 (ol 1Y Jpo

2l bos <o o 9 (p,5lex pl59))

e s oy

(ps5 Josin 139)) Shss Srae

V- YOO VV-YF VY-)e V5O
S S 539 539 539

VIAA Y/-# \lias AVARY VAYIVA
VIAA Y/-Y At VIYE ARR7ANY
AR o/ oY oY < IYY
< IYY < I¥Y Qe QN AR
V/AQ Y-y \IgY VIYE VYNY
V/AA A4 \/PY VXY VAYIAY
o/ o/ SRR oY <Yy
< IND <IAY <IVY 1Py Qe

yva-® o y.q? Yas Vakls AL
VAS® e vig P VIYA® VVO/fYP

VIAY® e8P y/g P Vv VAY/VER
A A A oy NN
ol RV N oleY <ofeoe)

Yo-Fo VA_YE Yoy ol el
539 B30 S350
S
lalae INTRR YeloF g aejls TA
YYY/YE° AVIOY Ya/0 FHNRPRC VAR
-I58 VY VY oeSileo ol (gllas
N ¢ I5¥ <108 Solsine Jlazml o
wrl g
\YYE AYIVA Ya/of N
WY AVITA Yolen JREES
N VY VY oeSilee ol gllas
Y0 -Iv§ <150 Slsine Jlazml o
(FTU) 51 eloas
V04/45° AYIAY? vaey® JE
\Ye-° AV YA e
YYYIAAE AELE iy 3
<IA -IAQ < IAA eSileo il (gllas
<efere) oo of o sine Jlozml s

il e 1+ s 45 (5ot M GLIs glie By b b eSile Gy o 4o @D (Y- V) Ll o)

Gl emme Sy 5leT 050 3wy Lol o T axlg
(P> ]+ 0) ais odaline olde bawd oo dguge H
o O £ 51 80 5Ll @ T 381 IS jsboay
D sl B ey eSin o sine S5et
p—ap 0aip0ylid oS (P<e [+ 0) ad ou 331 28L gloLons
anr Lol glandas oo olge mals” Jds a4y lse ! e
gibe @l elal 2 aloe Sl oS B pae cle
o B a3l azlg Voo e sloolazul (YA) o) Sen o
slelod d cud S8 bod o po (Sl S5
90+ sl sl lady ((aalls sla,lesd) f"")"T 3

s ol 4 (Byan S|y 5 Sl
95 )'LV‘J.,{Lé U el Gl gloasuS s
l_')o‘)_“m‘)ﬁ)‘“\ﬁlfﬁ'-\—:‘leu—&dlf@ﬂa)_ﬂ&
oo 9 a5li95 09 ol (eSSl wile pla ez ls
o s YY) 38 5 oy 90 e Lo
5 i gl U S g Oles b 2l
5 2l Jad o &S S0 0 (PP 0) C8,5
w3l g (Rl b ojge JS 5 (bl sy «3leT 050
(P<[+0) 9,5 lamy GhalS (g ls e j5boasy 5Ll
VO« 900+ hls slalas o Giolesl ol 4o cruixen


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

¥ 30 ad Sl g e slvasinl o Sles p Sloly Al £o3 b Sl 5L gl anslas

Gl s o 0 SRl meT ogsdl el 3!
GeioS ol )o el oad (B)ISY Joax 5o allys) 03
0ad5 039 oldstne ssb 4 0 jhud mha JLals
ol s 50 Cod 0y 59 (P[0 0) ol als
039 (5395 03 (r )3 85 1B 0 4y oad LS
)l_uls .\_*>|5 Yo 6‘)“) Lgl.aoﬁ.? Looods ddss Qbﬁ.\.}ﬁ:
Az 50 ailgd oo a5 09 lajless plos 5l s ¢ 029,500
Slyls oy boad 4ds5 (Baiy o) 039 (S, TO
4 o (55 LS J0 5L asly YO« 50+ ) a3l
(P<e/+0) 09 yicion (5,0 o joboa vall o,
shls leled um gylo e OS] a5 S50,
33 OB p 00 (9 el e Bk (P> 0)
(P>/+0)

5 sl sloadl b alice b cpl ol 5ol asly VO -
5 ans—s 9 OF) ollSen s S (V) GlLSen
wasls lid 58 (7)) o) Ken )il.lo 2e (V) o, Ken
el o gine o9t el Sl 3Tl (33l
(F0) Ol 5 5g0g (rizmed 23 (2138 Jrod o o
SilmdeSe a5 w5 ol (V) ol Sen 5 SLS5e> 5
Cle an job yo haees L S5 o 5B Loy
3 9590 eBlS S i g man BB olge (lapal 2
Dgdige @lf has b Gl 8l e e i
25k 595581 0) GhlSen § Ls @l (bl
ol o ol A b 5 SO sl b oS
OhlbSes 5 (gt Jlie y0 09doe (28 Jrod oo
2 Gome S5l e 3T o938l e S 3,18 (FF)
Joo s Vlatol s cpl a5 o)l STyes has < pe
ooliiwl Sl 5o STyss Brae 5 (0 (39 Olejes wlﬁ‘
Sle @l has e o Dy ailoe 5L w3l )
el e g0 ol 5l

4139y 0jg RIP el 3 o 039

5 (255 0% 039 2 0y osliiul BB i mhaw 93l o3l mhaw g g9 ol SIST-Y Jgax

() alis; iy oI

(pSTo%0) &ilis) &9 o158 (5 o™ b8
[N YO-FO VI YF [P £ Yo ) shal @l
S350 S S350 539 539 B3 S
S s
03/5A° AVIAY IS 7N A 4 772 SR 40 O3 TLENNR PR 7V G 271 S5 " dge soejls TA
F100° AY/A 13772 S AV/\AR A7 CVI7N R TS & 722 1 Vi R PR R COS A T
<\ -I5Y Io- N VAIYY AR Y¥N eSilie 3l (gllas-
ofeY vE A Yy ef /0 ef oesine Jlazm! zlas
w5l €5
DVY AV/AY OYIVE  YYYO  YYYYAD  \-VENY YEYID - N
sel0- AY/AY OF/-5  YYOS  YVAV/O- VeYY/FE Y5Ol RSB
ne -I5Y - J0- N YOINY AR Y/¥N OeSile 8t sl
YD IYA ne < IFA “I5A -Iva <187 G me Sl wlas
FTU) 2351 celaws
or/va® \ZZARR S VNS SVAR L 7 VRV S A2 L PR P\ V) Ot Jos
s1/a0% A/Es2 OFAT®  vyiea®  vavyve?  vevvay? o vsanl® o -
YN Ab/BYE oF/Ae®  vyes®  vavaae®  vevases® o yyesl® vo-
Yy - Iv§ -I5Y VY YEIV- /oy Y5 OeSile 5 lailinl glas
ofess <ofees ofeeedd oo f ofes§ ofee§ efees 63 sime Jlozs! mhans

bl e /00 paw 18 (5l g ST Gl wglate By, b sla ke g 2 j0 @b (Y- V) YA uly )

30 a8l s el 00l 090 ST )0 wiljey 039 “{“")5‘
VO« 50+ zohw Gl sla)les s (lolosl
Ol Galidl b 5l gl pme B LB aly
odme] o & s (P> 0) s oamlins alljs, 39
5 gl () LS 5 ,Sho mli b Gedod (pl )0
bl ccallas (YO) les.o.m 9 9§4y9 s (Y) Q‘)lS.o.m
998 as ols las (Y0) () Sen 5 550509 (oamy 2 )0
sl o @ 5liaueen ST L ol e g ol 4 5Ll o ]

lsy g oimlidl el (SLL g 3T 0590 5o

(P>+1+0) s S5 55 0y i o 5] o
elrazsz (h)sy 090 IS g 0y 090 y0 &S > o
oy Vo) Jglacie jawd sleo > L oald aydss
S i aljs5 (59 Ll Sl (a9 Dl
ol uo,y3S lasdlas 4o (V) Mool (P<-/+0) ausls
OSilae 3t e 5L ma T 0933) 0gb o youbs


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

70

o (Yf) u‘)m 9 Y999 (P<~/°(b) als UL..M; ‘)
Sad 05 (o, L ool 4055 glodz g oS s
Ll o b awslin o (Sl 8 jaud as o +/F9)
2l GhalS g il e e Ghed Sl polie
Fhd 05 0y a3l 0938l 45 00y iy (izpen
st 039 LS g L plgsainsl ()39 Gl 4 ke
=l 039531 WL o Jlxb (339 (Jg 09 o0 35
J-liie 51 568 e adlllas ol jo 0,5 ad 1,8 508
Loelal 055 2 w3l 09953) 9 yad rhans (e (50 sime
22 o3l 09380 @ L sl (5 gl ot oanlive
O 9 (V) phlen 5 (0 fawgs 4335 plonil Dlalllas
o=l aS Iy s alin azex 0 (VY) ) Sen 5
Hlasy as o g Jb (oS s (39 ©9y >l
s = (339 uw‘)_ﬂ cel LS)bgs;"’“ )}Jad..g [ yecs
P<e/+0) as adY as o g b ol cdiw ol SSU
2938 58t Cod s Jlowdo 5 el Sl o8 o 0359
99 Oyt Syl smre WS 5 005 0 Ay oo 3]
Dis oanlie Ll vyl o>l VO 500+ mlaw
42335 slojles )0 a5 Ol (ol G35 A (F)ges
Hlawd dy S 5LOL 3l axlg YO lils 0 b ons
sohsluls sl sl 00 sl slalos g valis
—r ‘d_zf e 039 (P<e/+0) 59y pYL (gld sine
)|)_9 p.i)_)‘ GE_M;).«J[_: S u‘.\iu» 9 ‘5.05_.» o).é;>
S mimn 00l 53 Glo asls 151 ol Sy 8,5

(P> /D) 04

WA el 5 5l N ojleds ot Jlo /ol Sladss (slotings

S A (559, VY 5o wlisy 0js Rl 4 e
don] e iman A Sy LS FVIY 4 FYIY ks
oy dy Sl (558 A ol 3,5 (V) o, ans
Gl S o5 095 VY 35, B (SdsS slaazgr
59 YA LT Sl 5T ol (g cuslas 59 Gial31
s 55 (F) lihSom 5 Sty (3, 5l o o ine
alisy 039 IRl 2 s lsine Sl mpl o953l & wisls
Ol S o SO ol oty B0 el eolanwl g ol
OLLSen 5 Skdjer ad (F39, V) BV oy90 50 o5
2B ST laddllas jo (FF) ol 5 (w5529 5 ()
998 L olem 5 lesd 4 (335 Gl g 0b) o Sles
b a5l Sl S (e g oy |y Shoees S
3hape S Lyolren (g 9908 pSeiar (459 Gl 59,
Ay S S 0 s dre g BB lade 4 JI oyl
oIl 2 eolay a5 asly e 5Ll b
J1o S 5 5ad g (Ml (s S e e
S gt ids ol Jyame ko ol
SlaeS ol g (Sase Slgo (b B3l g (o jolgee)
0,59 ;0 mai=) Eo (YY) wil Sl vl & Jais
039 Ol 0eSiles 1 0y90 U5 5 SLL sy (o3l
(P> 0) conl aiilas gylo sime 3T &y,
Al Olabd g (ob)lg5 el (o (339
54 (o 039 2 5Bl w3l o938 Lol ol
ools L ¥ Joaz 10 (Sig, TO o 0 Gy sleplal
el ol 39 Jolain jaud gloo > jo el ouls
L amlie )3 (b (22 9 oy i (SSL S
Lg)‘o@.v.n uwl)sl Jrawe: pS 0 > b ool 4% ‘_th)Lo.u

Sloplasl cowd (59 @AY ao)d oy solitul LB Hand mlaw g 5Ll o5 mlhw 5 gg8 Lol Sl -F Jgan
5355 YO G 5 (0355 G35 o) cn ) Sl oz 5 O BB

PO SN A oG TR TR ket i
S o

V%2 -/ A VY- V7Y SR VS S A Vi LY S LA ) SRR Vg gatejls TA
geleY -/ VYA ATER R 4 V7 PR 4 /7 SR\ TN {2 TN SEPOP RIS AP
-1V -/ - -85 -I6) “IA\ -f--q -/ A VY oSl s il sl
-y -15¥ -IPY dfeedeleeY IERS YRS YRRy D e Jlei e
w3 Es

2\ -/+q VIAY V/Aq VA YV “IYY Y/ -/%4 N
b/ -/+q VIEA VA~ YONAY O YYIAD S vy YI£5 NS e
-I7Y -[-Y A T -I5Y - IAA -+ D YN Sl s il sl
“IvY -/aY N3 “IAY -V - IVA -/ -IvY VY lseine Jloo] e
(FTU) 5] gelaws

OAIAY®  ..q° VA VIAD \ZYAALS V) LAY A YIY it Jo
oyt .a” VAT V/AQ ARV 22 4 7) ALY 4 o Y/fA -jov? .-
AN N8 VIA- Yoo YVE® yrae® o ve? Y/FY NN Yo«
-IvF oY DY iYs -170 -IVO “fee$ SV Y0P Sl s bl slas
ooy -Io¥ -I0A - IAY SRR SRS YIRS § -Iv8 -/ Sodesine Jlz! o

Widlgn 100 a0 5 o gixe B glls (glase gy b sla Sl giw yo p0 @b (YY) YA Ll )


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

44 30 ad Sl g e slvasinl o Sles p Sloly Al £o3 b Sl 5L gl anslas

9 rid Sl Sg cgo (029,50 L (3938 wis S
L Bl zuls opl o 980k ,0 yaud gols ases (o
(YY) GhlSon §9)58)35) Lawgi oad ploxil slo o 2
Bg (YA) o, g KI5 «(VA) (ygunds
095 P W puelS (g 5 clale

O Jsoz j0 eSSl (55 o S peedS (65 5l0de
o ol Jole s po 51 Cow cal oas )18
8 M S5l riomad 3 5] s 51 53 i
Sad gloo ez 5l asT SBay e 0 (P<e/0D) c8 5
O3 P S S (5,5 jlaBe 25,8 eolaul Jglake
Fd oS sloo 2 5l a5 pladiged 5l (g )logine jsboa
oxidylid Wilgh co a5 (P<+/+0) 090 yidon &o,S aydss
Sl o hauly v Sglio olge JoSi j0 jaud il
a5k (Sl mil Gezen (V) 0L w8 6
Ayl (65 (oo, VIOF ulidl el gyl sme
eizats (PLe[+0) ad (2 3T L aalie jo (9>
Slaie Grals el (5)lo sae jsboar o 3l mhan (i3l
g5 (ko 1 PR+ 0) 0t 95 el (555
o0l 3355 gl Jlas & S (65 Jlade ;o (gl sime
a—ii oaml i JLuB o lg VO- 900 Fohw L
P>-1-0)

095 S, (5 pSo 1wl
035 prw pedS 9 phund Hladio

OSle 002 iad jlade S5 O ooz 4 axgi L
ol gl SS9y YA cpw j0 1) o5 pyw yaud clalé
ol S a0 ol Jasl 4 el cpl (P<+/+0)
45‘5][} 3 Gl 039y yaud oS o ol lade
SR BT PICYE NN RN
oy an oo a8LS) Lol v 5T e (P>+/40)
P2 0) cils 5 pyw yaud Jlade (59, §)lo s
Shss an 5Ll il asly 0 e (g8l a8 IS o
dwslie )0 ol B A oo, VEIY 5 MY o8l e
Ll ol ol Va" shls gyl 5 ol Lo
oy yhud gl 23U Cod i (g5 oy prelS 0
5SS ol oy 4 oud LS (o 5l il 5 £95 9 092
Josz 30 a5 jsbjles .(P>+/0) cuila g)lo e il
o 0y yud o de ualS ROSL g odnline J2d
Glaaidly . (P<-1+0) 0 (y55 s el e i3l
02 (5l oS 4S5 aisls lid (0) o), ¢ Lo
Sl 9 3 S 5 b g 5l BT L a8 slaazse
03975 9 eedS jiud Jlaie  (l0 e SIS
039 9 el pind LA S9te 9o 9 S0
IS (7)) oyndly 5 0o 45T (el 3ok 0gd o

330 YA o 9 S Sloy5iSTs oy colisial 6y s o o 6 i s 5 55 ol 11 B s

.. R c R 3 Ly
Sid OSon S Joyeds S AST' ALT' N ” ¢ ol kel Sl
»eS PeSee P eSSk PeSse peSske el 2 a=ly PeSeke »es i

< A o Sl Sl Sl P < S P
/9" YYD Y. AVOD VYAISSP VAIOYE YYADA® YEIYO AVIYOP VYO TP a9 Sllis A+
#IVyE YA AR vay/. £° VYEAAR VEIA-® YAQ/YYTR YENY \YY/OF? VA2 ago Slalzsl 1) -
NiYs .Y /6 YIAY Y (Ras Ve YIVE - IYY rSilee 3 il sl

<ofees) ofeed S o R 4 <ofees) ofe e <Ay Kofens) NERRYN Fs)b@“JL‘g_ﬂ@a&
™y EY

OIAY YEIVO Yff yYa/af VY/AQ YP8I88 TYAY V-q/0f? Wi Syl
0AY YOI VAV VYA VYIFF YFVIYO e VeAve® VYIOA® e
NE -AY /0% YIAY Yy B2y Ve YIVE - IYY Sile 3 bl gl
< IAY Nidi - IVY NA YO - IVY Niad -/-0 e &b aine Jloxs! o
(FTU) 3] laws

o1y YANYE VAAD - VYE/AY VYIS YEANY vanvo? WY AR JEs
[iae vorsy® Y- YA VYWY \Y/$- YSOIFA YanAS Qf/Fv° VA O
Nidad \Rilas YNy \YOIFY VYV YOM-§ \aiase qa/¢y° \Vias® vo-
e Y /¢ vioY Niss VY ¥ VIYY £ - vy Silee 3 il sl
“feey -0 “IVA Y A -IAD Seforee) <efeeny -0 S ne Jloxs! o

100 gyl sire Jlaxal grdans F (Y V) ol ¥ il gl b lesl Y il 5 il (VT
il oo 00 s )5 (gl e SN (glls wgliie gy b sbo 1 Sils g 0,0 @b

Ll u(P<e /- 8) &b (95 pyes s oo LialS el
o\.\.;.modL.i;J aS (P<+/+) ol comliwe o A ol
5 L Jy o)l cilhs (V9) oLSan 5 &, gl
Gk 5l mpl sl plas o5 GlulST 5 Ggens

) 09 Py e g e
w5l £5 5 o s pr i gl Lol 2
oals lis O Jgaz 0 K0 S laasinl g 5lold
a8 @leazer 10 (93 prw e Hlade Canl ond
b b aslie ;o w5 oolitul oo yiud (g0,
il 035l b 5l P<T0) v i leazsr


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

7Y

Dol 2wl gl gleyzr boawlie o
A) e 5 bl s (P> /- 0) cllai g5l cine
2 Gbre Bl w3l a5 aisls las cialesl o
Lo guli b 4 coilas and § pueddS (5,0l pan colils
S w0 e (V) ghlSen 5 (3); wiboe (L5 5o
Sl (S5 Slhazexr o @ (2950 JL ol
Ay saed g Oyl plb pan ol Gl
ol 5l Sl (V0) (e 5 ualy sloadly 55500
oRIPl case B L opr iludeSe a5 ol
Srd g redS (5,05 an CoblE dgge g odne ayol
Sl ng'uﬂ s (TA) Lo vl 5165 oS S 0
s Vors Nerzmshe ) (09,8 B sl ogdl
3 eS i mhaw b slao e 4 1) Gl axly Yo -
Ok 5355 owon G855 slazgxr o Sles p uejls
Srae Sher p 651 45 ga Ll (0938 & 35
a2 Cebl e Lad cuyd ospe b (Jy sl
2l cge g ol Gl ], S g pls s

D paie 93 (nl S Sgne 5 980 S 5 Haud

WA el 5 5l N ojleds ot Jlo /ol Sladss (slotings

L g a5 aw g a8 0 sl WuSLaS S5 yials
sl el S i en § SN slygie 5 wlld
ar Sl sede glag Pl olul SauScuwles
Hd 5ol s cali

ws e Lt |y pied ool pin colli £ Jpur
5 3l 3l gl 5 gg bl Sl b cos oS
mla Gl b P>/ 0) S8, 15 0z hnd o
Wl dgrte s phad ol an Cblop ;0 o]
aly VO« gl o pip culll oyt &5 ISS 4
Slul 5y 00 sams ylis a5 ol cdalie Lol o il
b w3l heg SLE Al Giz s eae S5
ColilB Jake oy yid clile 1alS L ol jan il e
el (5l e g0ty b b ool pae
S el ol eaiS by Yisl a5 (P<e/od) cél
w2 bgye duogs TA ke 4 0z jid clile uals
oz 4 5l w3l Gog3dl 4 sgy T 5l i e
Gk 3l nle ol | s penld Cen; Wil
Sl mipl Ghls o,z 1o jaud 5,0l pan o Ll

IS fd i Sl oz i o 550l 3l waw 5 g5 Lol SISN-F Jgue
S V) o 0 7 5 pB Oedan

(30,8 > ) iad S LlB

Lol ol il

s P oo n )

S gl
yyvs? vy v? OF/FF° Ty Slalasl TA-
sV/ay® YY/AS® OV/AVE 100 a9 Sl /.

Niai < I$A V/-$ eSiles o it gl
e e oY ¥ s osine Jlois! lans
w5l €5

SYINY YOIFA OBIYA N
FAIY - VeI OFAY JPESES
Nidi <I8A \Ig eSilee 3 lastiul llas

- /f0 JY Mg S Jlisl mhans
(FTU) o 31 o

#1/-v¢ YOINA FAIAAC e
An? VYA ovIvY® O~
FANO° voisa SYIVAR vo-
-IfY < IAY VY- eSiles 5 asliul gllas
<efeen Niss <ol Sl Jlil b

Y+-V) ua‘):\
[0 syl g Jleiml mdans Y

Bl 100 mhaw )0 ()l gixe B Glls (glise gy b slo 1 SKile 5w yo )0 @b

mhaw U cov pasls pl &S Sge 40 P>/ 0)
oy b mhw falS L85 80, jhud
(S31x PIVO) pls ey 5,0l s cobl (:S0ls
Sladlas (P<+/+0) ¢l yoly3l g lo mxn joloay
Sloswl pdn bl 5l Bl 51 oyee 50 ook

Pl (g n 2L i culils
B il oas 5,55 8 Jear 45 oS jshailes
gl 5 35 bl S ST Cos el iy e
5 Oeiired 8,55 )8 0y Shd s g 5Ll o 3]
il 6l me 51 HeaSLE ol 1y T Slae


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

A 30 ad Sl g e slvasinl o Sles p Sloly Al £o3 b Sl 5L gl anslas

&2 2L par cull

Solb mae Gl pnles oo csalic £ Jguz o
60)—.:.?)—6—«‘45 C‘I‘-“" QM.QLS L 6)|d‘5_:.a.a )5.‘04.3 >
2z e Jlade iSlas Sy g (P<e/+0) Cdl ogups
m}fl axlyg B0 e gl Sz 5l leasg a5 0l sdwline
yeub 0z 4y LGB 0938 (P< /4 0) Wi ,)S apds 5L
po—bl 10 o (07 mar Cobl o3l mha I i o
Wb s J.:g—-\slla.a o 6‘)-.’ )L.: 3,90 65‘)—“ C)Lo‘
095° Sl 5 (o s 9 el 5L (nl oo
(YA) 098 o0 s St sl 5bed S8 5l 000

il 38l ragin ol 5l el Candy bl 4 a5 b
£S5 o Slmls aaly VO« e 4 5l el o
9 yod pan S LB (B, as Sl yiolidl el
Bras 10 5l goe Dglal pimes Dl oo (g
9 Cbla d92g o] (S ly alie g5 b Sl 5Ll o]
wled Gz 1y 1008 mhaw alS

o8 ao o YU Ll M}ﬂ 9958l cin ST 1S (YY)
oo Lis 45 aas o el ) diel slaowl pan
Aol g Sl ol ol ooSdeS auzd JSas
JLss a1y aalonnl (ool )d Ca ) iolidl as” ol o
Iy =a8line zls (YA) o)) en 5 Sl5 o5 Jl> j0 o)ls
S (VY)Y GlLSen 59,5805, blie j0 0305 oLy
oy 4 Sl T aslg V0. 5800 0938l a5 wo S
ol —aogh 10 (A) o) 4 L5aL3—|Q.~..> A pad
bl ogpo el Lnle aslg B e 0938l 45T wisls
= Sde Slgs Ll Sgnge bl ko 5L b
Sy 9 Nl ai il gyl Jxe ).:|{a.......9 sl gg, laas
St ol oS aa sl aslas 6,50 65, g Ao TS
)_U)MMM&MAJ)LQBGE*U)JOBBLC

Syl K

&l

1. Adeola, O. 2010. Phosphorus equivalency value of an Escherichia coli phytase in the diets of White Pekin
ducks. Poultry Science. 89: 1199-1206. o

2. Ahmad, T., Sh. Rasool, M. Sarwar and Z.U. Hasan. 2000. Effect of microbial phytase produced from a
fungus Aspergillus Niger on bioavailability of phosphorus and calcium in broiler chickens. Animal Feed
Science and Technol%gy. 83: 103-114. S ) ) )

3. 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. ) )

4. Christensen, L., G. Huyghebaert and D. Pettersson. 1998. Hydrolysis of plant phytate improves the
bioavailability of nutrients in poultry diets. Proc. Aust. Poultry Science Symposium. 10: 124-127. )

5. Deepa, C., G.P. Jeyanthi and D. Chandrasekaran. 2011. Effect of Phgtase and Citric Acid Supplementation
on the Growth Performance, Phosphorus, Calcium and Nitrogen Retention on Broiler Chicks Fed with
Low Level of Available PhospHorus. Asian Journal of Poultry Science 5: 28-34. ) )

6. Dilger, R.N., E.M. Onyango, J.S. Sands and O. Adeola. 2004. Evaluation of microbial phytase in broiler
diets. Poultry Science. 83: 962-970. o S

7. Fenton, T.W. and M. Fenton. 1979. An improved procedure for the determination of chromic oxide in feed
and excreta. Canadian Journal of Animal Science. 59: 631-634.

8. Hassanabadi, A., H. Nasiri Moghadam and H. Kermanshahi. 2004. Effect of microbial phytase on apparent
protein, amino acid, calcium, phosphorous, iron and zinc digestibility of broiler chickens. 1th animal
science and lentic congress, Iran. (In Persian)

9. Jozefiak, D., A. Ptak, S. Kaczmarek, P. Mackowiak, M. Sassek and B.A. Slominski. 2010. Multi-
carbohydrase and phﬁ/_tase sutpplementation_ improves growth performance and liver insulin receptor
sensitivity in broiler chickens fed diets containing full-fat rapeseed. Poultry Science. 89: 1939-1946.

10. Korengay, E.T., D.M. Denbow, Z. Yi and V. Ravindran. 1996. Response of broiler to graded levels of
microbial phytase added to maize-soybean meal-based diets containing three levels of non-phytate
phosphorus. British Journal of Nutrition. 75: 839-852. ] ) )

11. Leeson, S., H. Namkung, M. Cottrill and C.W. Forsberg. 2000. Efficacy of new bacterial phytase in
poultry diets. Canadian Journal of Animal Science. 80: 527-528. ] ] )

12. Lei, X. and L. Stahl. 2000. Nutritional benefit of phytase and dietary determinant of its efficacy. Journal
of Appled Animal Research. 17: 97-112.

13. Lie, X.G., J.M. Porres, E.J. Mullaney and H.B. Pedersen. 2007. PHytase: Source, Structure and
Application. J. Polaina and A.P. MacCabe. 505-529. ) . .

14. Levic, J., O. Djuragic and S. Sredanovic. 2006. Phytase as a factor of improving broilers growth
performance and environmental protection. Archiva Zootechnica. 9: 95-100.

15. Maenz, D.D. and H.L. Classen. 1998. Phytase Activity in the small intestinal brush border membrane of
the chicken. Poultry Science. 77: 557-563.


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

£ WA el 5 5l N ojleds ot Jlo /ol Sladss (slotings

16. Maenz, D.D., C.M. Engele-Schaan, R.W. Newkirk and H.L. Classen. 1999. The effect of minerals and
mineral chelators on the formation of phytase-resistant and phytase-susceptible forms of phytic acid in
solution and in slurry of canolameal. Animal Feed Science and Technology. 81: 177-192. )

17. Nelson, T.S,, L.W. Ferraraand N.L. Storer. 1968. Phytate phosphorus content of feed ingredients derived
from plants. Poultry Science. 47: 1372. ) . )

18. é\lz%l gogégjs. 1976. The hydrolysis of phytase phosphorus by chicks and laying hens. Poultry Science. 55:

19. IF;lieIs%enS,GH.7 Z%011. Environmental advantages of phytase over inorganic phosphate in poultry feed. Poultry

unch. 56-74 pp.

20. Peng, Y.L., Y.M. Guo and J.M. Yuan. 2003. Effects of microbia phytase replacing partial inorganic
phosphorus supplementation and xylanase on the growth performance and nutrient digestibility in Broilers
Fed Whesat-based Diets. Asian-Aust. Journal of Animal Science. 2: 239-247.

21. Perney, K.M., A.H. Cantor, M.L. Straw and K.L. Herkelman. 1993. The effect of dietary phytase on
growth performance and phosphorus utilization of broiler chickens. Poultry Science. 72: 2106-2114.

22. Pourreza, J. and H.L. Classen. 2001. Effects of supplemental pHytase and xylanase on phytate phosphorus
degradation, ilea protein and energy digestibility of a corn-soybean-wheat bran diet in broiler chicks.
Journal of Agricultural Science and Technology. 3: 19-25.

23. Qamsari Alizadeh, A.J. and A. HassanAbadi. 2008. The effects of microbial phytase on performance of
broilersfed calcium Male. Agricultural Science. 2: 129-141.

24. Ravindran, V., W.L. Bryden and E.T. Kornegay. 1995. Phytates: occurrence, bioavailability and
implications in poultry nutrition. Poultry and Avian Biology Rev. 6:125-143.

25. Rice, J.P., R.S. Pleasant and J.S. Radclitfe. 2002. The effect of citric acid, phytase, and theiri nteraction on
gastric pH and Ca, P, and dry matter digestibilities. Purdeu University. Swine research report. 36-42 pp.
26. Robert, R., B. Baker and D.H. Baker. 1997. Microbia Phytase Improves Amino Acid Utilization in

}(éaugsgSCSkggks Fed Diets Based on Soybean Meal but not Diets Based on Peanut Medl. Poultry Science

27. Rutherfurd, SM., T.K. Chung, P.C.H. Morel and P.J. Moughan. 2004. Effect of Microbial Phytase on
Ileal Digestibility of Phytate Phosphorus, Total Phosphorus, and Amino Acids in a Low-Phosphorus Diet
for Broilers. Poultry Science. 83: 61-68. )

28. Sabha, R.I.A. 2008. Effects of different level of Phytase on Broilers Performance and Body Status of
Phosphorus. M.Sc. Thesis, Ngjah Nattional University.

29. Santos, F.R., M. Hruby, E.E.M. Pierson, J.C. Remus and N.K. Sakomura. 2008. Effect of Phytase
SupPIementation in Diets on Nutrient Digestibility and Performance in Broiler Chicks. Journal of Appled
Poultry Research. 17: 191-201.

30. Selle, P.H., V. Ravindran, R.A. Caldwell and W.L. Bryden. 2000. Phytate and phytase: consequences for
protein utilization. Nutrition Research Rev. 13: 255-278.

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

32. Shelton, J.L., L.L. Southern, L.A. Gaston and A. Foster. 2004. Evaluation of the nutrient matrix values for
phytase in broilers. Journal of Applied Poultry Research. 13: 213-221. . o o
33. Simon, O. and F. Igbasan. 2002. In vitro properties of phytases from various microbial origins.

Internationa Journal of Food Science and Technology. 37: 813-822.

34. Viveros, A., A. Brenes, |. Arijaand C. Centeno. 2002. Effects of Microbial Phytase Supplementation on
Mineral Utilization and Serum Enzyme Activities in Broiler Chicks Fed Different Levels of Phosphorus.
Poultry Science. 81: 1172-1183.

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

36. Yan, F. and P.W. Waldroup. 2006. Nonphytate phosphorus Requirement and Phosphorus Excretion of
Broiler Chicks Fed Diets Composed of Norma or high Available Phosphate Corn as Influenced by
Phytase Supplementation and Vitamin D Source. International Journal of Poultry Science. 5: 219-228.

37. Zarghi, H., A.G.H. Golian and H. Kermanshahi. 2010.Relationship of Chemica Composition and
Metabolisable Energy of Triticale for Poultry. In proceeding of: British Society of Animal Science World
Poultry Science. (UK, 2010-04-12) .

38. Zhang, X., D.A. Roland, G.R. McDaniel and S.K. Rao. 1999. Effect of Natuphos phytase supplementation
305 f7%ed on performance and ileal digestibility of protein and amino acids of broilers. Poultry science. 1567-


http://rap.sanru.ac.ir/article-1-497-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-28 |

Research on Animal Production Vol. 6, NO. 11, Spring and SUMEN 2015 .........ccoeeiirieininieiieeieieesesie ettt st sse e ese s sesaene s 70

A Comparison Between the First Iranian Commercial Phytase and an I mported
Phytas on the Perfor mance, Blood Parameters and Nutrient Digestibility of Male
Broiler Chicken Fed Different Dietary Phosphorous L evels

Karim Saeedi Aval Noughabi®, Ahmad Hassnabadilz,élHassan Nasiri M oghaddam?® and
Khashayar Pournia
1- M.Sc. Student, Ferdowsi University of Mashhad (Corresponding author: karim.saeedi @yahoo.com)

2, 3 and 4- Associate Professor. Professor and Ph.D. Student. Ferdowsi University of Mashhad
Received: April 14, 2013 Accepted: September 9, 2013

Abstract

To study the effect of two types of phytase supplementation in 3 levels on performance, blood
parameter and nutrient digestibility of male broiler chickens fed diets containing 2 level of
phosphourous in a completely randomized design (CRD) experiment with 2x2x3 factorial
arrangement and 4 replicates per treatment, 400 Ross male broiler chicks in a 45 days period were
evaluated. Treatments were 2 levels of phosphorous (100% of requirement and 80% of
requirement), 2 type of phytase supplementation (Iranian and Imported one) and 3 levels of phytase
supplementation (0, 500 and 750 FTU). The diet formulated based on 2007 ROSS manua
company. Phytase supplementation improved feed intake, feed conversion ratio, phosphorous and
fat digestibility during the whole brooding period (P<0.05). Moreover, phytase supplementation
increased relative weight of heart, pancreases, breast, tight and spleen (P<0.05). However, increased
diets phosphorous level caused increases in blood phosphorous and decreased in blood calcium,
similarity decreases in amino acid and fat digestibility (P<0.05). The results suggested that no
difference observed between enzyme types (lranian vs. Foreign one). Otherwise, Phytase
supplementation &t level of 750 FTU improved performance, phosphorous and fat digestibility. In
the other hand phytase supplementation coudn’t compensates low phosphorous treatment affection.
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