PP 2 S Y7 05loi) ¥ o 5lows (Y'Y 0558 éSumotd

(&19 2) 95 — 0l & yid

e N
ool Sibgh|

- -
VEoT 5l £yl 5 LELEGIS gald pale  surniiten 095 9 920itils — gale (yaze \./
a https://domesticsj.ut.ac.ir/article_94812.html|
M P — ook dle

39k 30009, (oM g8 Shos Wi Jud (51 JUT juud g3 o O i1

Olplessé olulydl eyl cdag )l olKitils (5,0liS 0aSitils  sald pale  cwsdige 03,5 jgubs AT pamass (S0 (ggmiils

https://doi.org/10.22059/domesticsj.2023.363856.1129 (d

ous

e slaails Bowes Slyem 0gb s0 Jols 1) ades dze JS 5l do )0 VYO 9o Slyem ojoubs (oy95 o
Jalge 5 cilises polaw (gol> oails cpl (Jlo ol b aiS oo el B sl 1) 65 &5 ol on JuSas
Miess Sb slopyl Glais s 4 LNSP azes (NSP) latulis né slaay, Sl b asle slaisias
Sir g e O JWs 4 g whise SRl 035, &jsSans (alnl s e LB (50 Lawss (0361)0005:,5)
B s olge (sl 009; (29,500 Corex ;0 ColB) sbnl b cl o LINSP e (0 1090 o0 JuuS (gdie Slge
ol cplpliy 23 o ialidl 1) odes A 5 0,005 o Sl oy Cedls g ol ol igd Cigie Lalidl Sl cpdan
L ssebe Shgs waae 5 (atpe S 36l ysmseS 05,5 Slome 5T el 3 SIS0 el o sl 5o 5 2oLlS (sla >
Colils g 0y 5 Slas 2l gl b3 bl 51 yseb STiss 50 3o, bl 5l eslitul 5 ls YU NSP (glyne
Ca S A hleS olfws j0 (gl 5 Fes S codlad Ao b waz e slajlilianng S 05h so colitul pan
b 3BT o) 5l ookl 5,90 50 59, & Slalllas ol (o) 2 WS (o0 S5 el 0y 3 Shos S5t 9 00z (sl
S oo DS ) 009, Codls g 00y 0 Slae St 5l

S5l omg e 3BT,0um9: S ¢ )gubs &35 e glatlis ué slaoy 5L Ly wlyiysp slope 3T goulS wlods

mohamadali09@yah00.com :J giuums 0w 9*
ooljnman ol 255 1 pamaRd o Seb 4855 1y

VEY/ QY T HLaa dyG VEYVIYO i iy gu,b VESYVIY: S5k gyl VE YOI el o gu b

Ktols (M) (2p 0 ool y5eb 13 039, (Sl 9 3 Shos oz s GlajlT o )T Sl e S e 1B )

£VF (VYT aF-Y




s52b )0 099, (ol 9 5 Koy wae S o361 jasng: )5 I

Al 2Ll 50wl oo 035, (029,5ee Cearez 5 (S55l58 )5
3l asgeme SO 5l 5L b anled oS \lie ek 0w,
sl sl oo 5l oslial il 43 a5 cosl )T 51 Sl lellias
256l 53 5551 033k g Bras Wig) oz )0 ol sl 3]
ol (Ravn et al., 2018; Zhou et al., 2009) by g0 S5
Sl sleo > S)5e )0 jeSde IMSLEe 4 4z b 6,55k
3 oolatwl 0y50 50 oad jg, 4y Sledbl &l Gas L YL 08
@b o5 5 e (ol ) 6K (6lp il 00mg S

sl o alonil noss, bl 5 o

LNSP gladiine of i1 & Lot o bpuwilo
Sl Gilise slpanilSis dlanls a5 LNSP IS b o
Gyt | ais (pl &S olSin S e Jlas] glagdizas
s 55 1,8 0oliisl 9,50 4355 55 (905 Gliee 4y Jslxo
& Sl onl o g wboe (il 00g) Shgize (Sai
I sl s s sl 80l s 5 (5155 (sloueT L
Choctetal., ) ab oo (olS (bl mhaw ;0 39250 Jolai jo
oz 1o a8 wlai oo cd¥s b ol el ol (1996
5 el 2V 0> s Jsboe GLNSP il Jlaie posS g5l
)5 o ;5 (6330 Slge i g 3,155 Wig,; cl> cnl o
e Slge iz g )leS £ 5 6 Sales o ko RS
2 05d Oh 0 5 She Sras 3 JalS cerge Wl oo
daNSP 3525 Jds 0 Lgw allwS -0)8 il n sloo >
4 398 0 @30 0l b D jg0 4 oS an L (65l polie
EERSTIN X NP PVPRCRICE (SR SR
590 (e I (Cowieson, 2010) sl odds 00 (yuesS
wiils 355 Jsbo 5lps 5 a5 Jolus claNSP
Wjlails plo a1y gdno slge S0 5 ey ctalts aslys oo
4 005059,0 Sl 5 o yiws 5l Canilon el >l jo a5
Bedford and Partridge, ) &gi o0 pae LB (gdse 0lge
5 Si9dstyge p 95> e Ol ogdle NSP (2010
355 5 5251y (smin o Bl a5l55 o 1035, Sl 508
d9di die) Wilg3 o el cpl .(Danicke et al., 1999) wias
sladsle DLl izmen 5 039, 85l505 9,0 4 balumsa
(o ayaaliyy Jsho S50) rajomaml o)l a4 gy
30 Olpesd 595 oplply (Teirlynck et al., 2009) o5 w2l ,8
b S 3l b s3ls Lo e i) 035, (555155
o1 b i wlsn col (Sae (55l 0 MalS Lames S
256 cov ceb Wlgoe ol onl g wles bl U3 le8 olKiws
sas ]y Jlog 5 onek (Sl b sloas ] 58,5 1,3

.)9..&

Aonio
9 Al glaane) 3 1) (ol 4 g pae (BB Sl
Ol 2l 5o )l oge @y alie Blge 05005 28, (rizees
S5 o 5 a5 e 45 955k o i 50T 3] 2 e
el 1) 33 O30 5 CasieSTh (glaciatiy € a0 g SedgS
Eol3e 5o g oo L pludl (s Lawsgs g 4 a5 wiled
slaanze JS 5lae,s VO LY. wlgoo SThes 0l (595
Pgar 4y o ,ails OME Loes o plas| ogs 4 |y adgs
Spe 50 g i JSiS |y Houb SThe ulul 5 4l w2)8
9 P g oS (D5 aslea (ShS MBIl (S el
osn 5 &5 J) seiel it el e L g oS
WIS 5 Vs 52 golatdl Bl 51 00,5 e ] L 09
Shyss el alaz 51 o, SldT bS5 (505 SGS 4 logl
Al-Harthi, 2017; ) ol oo jled 4 adpo 4 G980 b

4o baals -l (Teymouri et al., 2018; Waititu et al., 2018
W15 00ge 1) goee (BB Ligw 5 poiS w28 (il
sl o 33250 T 3 (slapdis a5 Jelge 51 5 blhe o Lo
Ml))%)ooos)&a)bgu)a)ﬂ&cwlo&xdf
51 S dNSP) (slaalias e slaay Sl b aums 18 50
asle (STygz o 51 >0 j0 a5 wiiws gladss s Jolge
e 4 0y g YgilS AlluiS (oo, Slis] allwS g poiS
309 Slaml yseb 55 48 lail sl aily oo 352 50 55
Pl 5l aiws ol )5 S929e sl W Bij 5 as ln
2555 5 3t Sl olie )5 5 sl Sy 233 b (S
a |y ol 5l anes Gl wllgs oo yeeb 9, cnl 5l gt e
2 55 0 Slapeyl ogmeS o a4 ailel an 55
ol onlg aad o0 &) losg, 4jeSuns b g (Saiezr LaNSP
5B cou ) b ol ilgs o el ol Cules yo .0 s JLss
I ol s il oes odsi Ape il cely 5 sms 18
sbml BNSP 1 esliceal 31 5o a8 ol cos sbas los
Sl o Gl el atws cpl uzmes 5,50 dex g
ol d 550 ol alo 4 Ml 6l 1) (obin B wiilsS oo
losg, Sleddl asile glas Lo 4 Blgs o ahoz ()T 51145 5 9]
sla Kal, 8L 4, ool ;5 (Kaldhusdal, 2000) sges o,La!
il $900 sl IMCEe (nl Sl 6Kl Sl el
aS ooy 50 505, slap 3T ol sla JeSa 5l eolatul
bl oo 4 e e LNSP 51 YL olae (g4l
Saleh et al., 2018; Zhou et) cosl oois jaubs jo L g puaan
(9,195 ol Ceodlw guge b LQM}.;T 31w pl (al., 2009

FY 5l (ol Gindh 9 Connnnt 0 )Lonid) 9 0 lonlh o g Conmmny 09 (Sosiamnold (5148 y>) (P19 )7 — (oo &1yl Q



IMirhosseini;

Effects of new generation carbohydrases on performance and intestinal health in poultry

Bedford and) oges o,ldl ww, lo,0s5 5 o walewl
5BWI5 slees ! (Partridge, 2010; Raza et al., 2019
wlrasly ol pl g ausas |, LoDl gi0l,T 8 asles oo
3o Jis 4 1y sl (slaa SLusSll sbly sy sl
Carez dawg ol o 51 e (Collins et al., 2005)
OBl 4 mie ol (nl g Nedios g paen eg Ltdy
Lisslors slacs Sl Coner (22l (S5 50 5 Ll Comexr
Sun et al., 2015;) Wi oo iz by e iwlS 3l
@ Ll opl » egdle (Thammarutwasik et al., 2009
dxe Slge A5 5 od man Slge joue £ SljBl Alanly
059, ;3 lis)len Glapusili)ly,See (oS 5l adly oo
.(Ohimain and Ofongo, 2014) &5l Jes 4 Casles S¢S
ol rals dawly 4 (gdse dlge 3l ookl e 5, (0l 5l
loe gl Bl 039, 10 09290 (29,500 Sumex 9 Ol (2
o, 5l eolannl ple a5 conl o] 51 Sl Slallas gl
32 al38l ao ) VO liee as perlsl jo 1y anwe] slaol
3o 1yl slaawsl IS s el man SollB bl Jg
aod Ve g ae,0 V8 i 4 lagls g paiS (g5l> (sloo
;> (Cowieson and Bedford, 2009) wiizy s Sgmps
bS5 )8 g9l sloo b onds 4055 w; sloazg>
ol wan bl Tosn slapsl o8l Sl e Lsw
Cowieson et al., ) wb o (iol38l poill jo aiwl slaol
555 9w 5l (2010; Cowieson and Ravindran, 2008
39790 SLapalS )l Se 5l (grmg il alavly 4 ba3¥sle
Wgb oo Wy g, 5l (S g St il Canl o
5 Jleb 5 caliso sl aegarme S 5l sk sl
5 (EC 3.2.1.74) ;LlS 555351 «(EC 3.2.1.4) ;LS ol o] alo
Moranaet al., ) wloas iy (EC 3.2.1.21) jlanwgSslS Ly
B ol 80255 sl 2 W1 o les ST 512011
-l ke ol cel wilg o 093 L el opl 5 8,105
S5 Ll 55 Gl Jyame 2 yie & smshe
ol g wles e (31 (6055545-0 slasign 4 Wl oo
9 998 es Dglite Jsbo b (U6l (sloo oy 095 4 i ol
sob 4 Wil o bjlawsSE Ly a5 el Jb o ol
ol s onled Jos jomslo Ly slaoy Sluiss 55, » solars]
LI .(Bayer et al., 1994) 545 o0 56I5 0g 4y yoxin
Csllas Sl LS s a5 sgei oylal cdlas ol 4y ol
pas 2 (e SIS o jlse Sl (B 0 Slipsn slaes!
G JoSeo 5l aws ol 5l oolannl pllin ;o jeub o Slae dgugo
5 Mohammed oiile (yladme 5l (S 0 10 0939 55 cau 3]

w3 3 5ot g B 361 yumgt 5

3 syl ol wl oM YAAL A 2l jo
25 T Ul s @0 530 8 5 LT 5 ool smss 5
OMdne g s i ;0 Cugb) S99 (e Ll Lo
3l oy ;o sl sl 5 S g JB (551 L L
Ol ol BGus b L oy 31 51 aiws pl ol 5LTYL 8
seb oS s 038, bl NSP Cillask i1 el o
=5 (Aftab and Bedford, 2018) axxé )3 1,3 oolaiwl 550
s byl 4 el o] 5l Sl LS cldlas ) Jols
Ly a5 5 5o y5b 4wl e lacs 25 5 Lag B 5l s
Shsm oI5 (S 0 09790 sldlisinl)] 5 laplSsls
as ) SVa g Jlsle oz paiS Lo 5l oy 50 9250
.(Odetallah et al., 2002; Silva and Smithard, 2002) s les
Syzge &1zl 4 45 ol e ol <y 33008 Sl 35T sl
Abdel-Hafeez oilo ldazo 5l &0 )l Sy Slyes jo
Sloazg> 5> eSS a5 wis,S 515 (VoA l)l5a 4
o] b s jasir Al o hoojor Eogy (53l (255
crs g Shsr Sras (o O)y dsee wles olassly
OlRag 5l (F o ol pedle s Jlis ], Shgs Lo
Sapgss sl 5l s (Y2 VA) ), o Cardoso wsles S50
Sl 5T 51 solaiul 31 1o a8 Wioged uSaie |y cllae ol 095
oy 4 Gladss (5l pasS g5l slaorx s Slign
3050 oS 5l il cdlad p S35 5 (St (2als
asle ldase 51,508 B aS el Jlo o plasly so S5uge
oo S eSe a5 53,5 555 (Y VA) o) Kan 4 Yildiz
Slge b o i e e 5 b5 o UL gl
adgi lie 50 gy Cely wiSlgi oo 0 > ;0 (DDGS) Jyloxo
gl 039, ;S (S hnz (R0 5 € yop

Aoz 31 GYsk) SUSHIS Ly 5 G¥sboisan) SB35
SNSP .y 55 Gus L 45 s Jghiie 5 zl, slope ]
sgeb SThgs 50 39250 slapSelSly 5 lagdlgrnl )l asile
o5 S olllas 5l 256 b 0525 e )38 eslital o5
ooz 53 5o l5-Ly o 3L slags 5T 5l soliiul a5’ coul
2o)3 Vo0 als teb wlgi oo 5 4 92 5 p5 o>
Juanpere et al., ) aigd ouls pan slge Sz a0 Ve g
Sz 2lS IS b 4 (2005 Wu et al., 2004
BB (6551 ening wan Sobld Sy aber | laaely
w2 r2 900 039 GRS B pan (ool le g 3o
S5 5o 5Ll (S ek ar ol lis 4 Ty SThss fas
wdF olas (2 )8 5 bySt ple jlogs 6l 5 oo

Cldaw Jud 3l oo)lge 4 Olj:;u;o alo> O‘ 5l as ol

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 23, Issue 2 (Serial Number 26), Autumn 2023




s52b )0 099, (ol 9 5 Koy wae S o361 jasng: )5 I

S-Sy S e Bis 35 )3 jlleg S Sas
Gl S yal ol aims &1 joudo adgs Wig, j0 (SeSgu 5]
39790 (29,500 Coume )3 pudl (e Xy 5 i Jds 4
S e BB glaay 5LusSdgl adsi oy, olesl iz 5o
RS Qg g 005, PH 3 aiedgus SIS L ol s (5,08 0lse
alie ol 4 .(Bedford, 2000) &l 394 slosg, sla Jslu
(YY) o, 5 Askelson aule Ko lidse 31 >y
Gras Jl oy ad; L5 b 0 a5 Woge 55
S9ne 30095 el 5 priiane b 4y LopulS g S
Ay oS e sl ogdll (Sl SH Wlgie s Wb
55 3llueme S waz s o wg; bl (Sge sl
03 yiunS 5 gy LIS o 4 litws wiile 3l 3l (S &
595 opl> Slge mpe Jelo (5550959 ¢j5ebo 8055 9550 50
0950 Ll 50 celio 25 @ (olios sl osllas 5 4

D)l 5l pRaslesl s

093 o g 1301y g9 55
@YLI )l—o-m-' &.Ml} )‘ 039, sﬁ)L» olf.\g.b 9 ‘Q}QAA
3550 50 G210 5 (2T wiile o )lge 5l (S0 b g ablso slo55
Lsyo O] 32 95790 (99,500 Cumez 5035, S3slsd 90 w0z
Jolss g 0 Slas sgupe Ban b Jolge cpl .(Va JS&) aiily oo
059l Laile Jules KaSs b 5)ls8 oiws jo (Sl
Sl (63)l50 51 (e au3e 05 5 Gl 8e S (39S Alge B
Bk 4 0pS o0 B 4z 0y9e VL Ol 4 &S
OlsS olBis A 5 wgllae 5 Shas 555055 035 (5551589
09 Oz @ IS sl Sl sdie sl JUil diej o
039, 6‘)’“ LSJ“A éa'g,a .o)lo o..\.e,cj.:‘)so.e,owmw
bY UKo j0 oS siis poadin] (S w¥lail 5 (bl 4
o ‘Lm)).: &La.aﬂ) 039, 6)9"55)5“’ ol 00l ool L)L“‘"
Bosr delse @ aly jo ((Gblbe 3523k €5 5 «SonsS
b et Sl llyd 5 S 09u 5 0929 wiilen
2 olgi oo 3 Baos slaces S .(Gomide Junior et al., 2004)
Awad ) aisled SV C8l Fapw (i3 250 Lo 5l 60 )lse
)| 4.{:9.0.790 sS.ﬁ Lg‘ods) bl l; O ge (et al., 2009
bog o8 wibee Yo IS 059 b baesnsSils
85 11 fge 5 5o 395 o0 b U8 ol slo sk
35 5 53355 15 S5 3e U5 ol sla gl 9 03,25 b
(Smirnov et al., 2005) 55,5 o0 oanliv wod oo by S5
Wgd oo (rrmge gl Gl s LNSP VC JSCs (ulal
dhwly 4 ailg oo LNSP -yl Ly (Tanabe et al., 2006)
5 mad Mgy (155 ol 0 355 pleend 5 Su5S S

el oo 51 oslizul 51 o a8 Widged L5 5 (Vo 1Y) oS
3 8kes b oo sl il (255 sloaz gz o0z 1o o]
25U Cou (CisS cunS 5 asY Sliogas Wb, o ,Slee)
5 Olgun axle e 51 (B p 500 ggm 51 28518
ol sladeSe aS wis S plo 1) cllas (I (V2 VA) ol S
Ly oS 5 2L 2 oS gllaals S 59 51l
S5 B alie b a iyl Jos 4 Calos § eSS
szl 51 om (FYA) o Kes 5 Walters asle i
5| osliiul 45 Wogal eSaie |, 45 oyl 05 lollas
@l @D cadlyns 08 ugeas b olyen o3l sl oo
FRCRS WISPY TS CHN B SURCH [ I BRVSSIN [ R TR
L g Shss 0Bl 45 o920 GNSP lawss Jisle o
MBI 3 09350 GLANSP 45 |2 104 sl Lo 51 090 il o
wdlor SPGB plrerd oS 5 5k 5 0 alie
solo G 0,90 ,0 a5 Slaws il g, opl 5 .(Van Soest, 1967)
Gl 09> 5l 1) a5 ekl i Sl asilys o (SThe>
Ol K0 (SThgs eole G 0,90 50 ailyis el S caims
b b e 5 oz lam Bl cnlple ol cons LB

538 1 (S p30 ) ey

S1ig% ST W Jui
e 03ls 5150 dsl sl (YY) o Sen 9 Cozannet
ol wogai oolizul (jblam5:)5) (Sys5 slow il wazr
(e lge aled muad Colild Sgup die) 40 laey T 5l atws
Culled a5 PH gy 8708 008 4 yaie ()l S
Cozannet juzes il oo o, S5 SUle 51 YL
b g o Jus 5l oolazwl b aS aisgad o Ll (Y2 1Y) o) Sang
Ssslsdel )l 55U 5l (8 slampl sz 5 Gugd Jod
Soatr (095 Slaazsz o1, Sy U wan collB g oo
Gkl aslgge JLI-gal Glam Bl Cdds s wis
Slooyzy B Ay 50 Ol Sy gy
saste slacn Rl Jlo ool boaS SST e,
59 ool g s 2als 1 S T (LT sl e serl]
635 ol 5l abgs o o8 sl g )0 5550 50
asles oo b3l eilys8gaal,l .(Knudsen, 2014) ol jls )95 5
—gil cudled die s 5 led laz skl 8y 1, il
De La Mare et ) auns oo &l 1) oo s o S5 505
aS g0 oyl Cllae pl 4 olgs oo coles o @l 2013
Qg g0 Saamls slaps 31 5l oolaiwl b o e S (g5l 28
S5l Gl A jo 1) w5 g Bhe e jene S
3o (Y+YA) Kluenter o Cowieson |21 .aas &, o 351

Jd G5 ey o 1y ala )55 andlys 053 Slalllas (52

FY 5l (ol Gindh 9 Connnnt 0 )Lonid) 9 0 lonlh o g Conmmny 09 (Sosiamnold (5148 y>) (P19 )7 — (oo &1yl c



Mirhosseini;
Effects of new generation carbohydrases on performance and intestinal health in poultry 1o

s iS5 cnl e Gl g Bk s Jls 4l pohl 5o
5 bse (Rl 039, I a5t (nl )0 e w45 wled s
st F BB Gl 4 poSs 50 el (pl &S el >0 0
ol Wilgs o 555 809, 40 pesd Giulidl ol asdl i3l
il azals Jls a1, by, SlusSgl —sbly il asile
58 oz sladd g dney o laay 5Ll -5
wdlin 510,55 2 (2L Ul 5l elisS 0 sz (sladn
Felle (2950 Comer SO &5 opdie el ol g
Jé oL 5SL Comen (SLSY anl saisS 0y slas 2SL)
yo .Jia et al., 2009) sgi adgy (SaSYauwl adgs el (o
5 S ol lroyer L oS ojy, cdn (85T leaz g
e SL slaws wloads 4,355 301 eyl b olpes sl
Sz BB e 4 009 4 e S5Vl SaiSady
Ghals (g dlniS-)5 4l 0p2) dald jlod 4 S
g ged oadline Jipme jorb )0l (ol hlie ;o Lol b e
O GBI L el aalss i pds 4 Olgs e |y ol 0l
sbljeinl,l alice jsb 4y .(Hubener et al., 2002) sls s
Ol @ Ve Sl eS gemilenh Ao b Loy 5S4l
Sgo il g Ll Wisd g0 e lid Sisnsn LS
Broekaert et al., ) ailel joue S5 b9, 5l atdls o168
g XS o0 8 jresd sl b Cow Sy o0y, 40 (2011
S5 sl 2L asle wiedgu slacs Sl w) Wiy a0
4o (Ravn et al., 2018) sisu )l 1) SO 5 duwl 00iS
Sloiblaeeg ;S aS sgai ojlil cdlae (nl 4 (i e ggee
Sy 2 a5 wolle Collad S ) Ay 4 spax Jus
Sgs Syl &y Eomd anslin coemslio o o ST,55 230
S os S5t yokaie & laSins g oune i (b PH Joo

Aol 4 (55950 5 p3Y Houb 50

-
%
P Tore

LFIF{:}Z

st ) s e

cg-.:zf@ﬂm

P22 w\;JIP

R(“(Fv

S et dag iS5l LI (318 olSiws 50 95250
slojls a8 obml ) el @l JoSis blgisisn 5 g,
Sglite (B)lgS olKiws ;3 S9zge (2l Sl SlaaisT jo wl,
oS 5 Ailgl ge 0ad ad Slge gliend oS ol by wcul
Apajalahti, ) as ;s 1) (3168 oliws 09,500 Conax>
adls ledl (Y- - +) Langhout uisile ylias 51 >, (2005
15 Bslons oSl Cunem Lialsdl plEia o LNSP a5
Sede Sl L Conex (4295 KB Gl & 25l o0 039,
Gdne Slge 9 Vb i b slvo e (nlpli aims 208,
Corez )0 ) (Flumsd il oo 0ais @iz 5 atdls (318
Bird et al., 2007;) aules Jlosl 009, ;0 35250 (25,50
olge alox 5l 815009, slaes 51 (Mathlouthi et al., 2002
Sl Sgate SsS 839, )0 1) 8,155 gy ailes e oS s
2 O9zge Awlis BanS S pas Slag 2L (cyis Olies g
Vd S o a8 assl @ sliwl b aies a5 ) 5,5 6o,
ol 4w ,Sie |y dlae ol ol e el 0 o0l L
¥z palS alanly 4 il e 05 2 Slap il 5l 4o
g s jlon 1 (pam 4 Dol (2al8 Sl axdly (5155 Slge
5 3L slape Bl 5l eolaxwl 31 s (Pluske et al., 1997)
Clle jlaglr 5 BVg paiS 92 gyl slaoye yo LS
59 el o8l (al 3 555 009, 53 09290 Sl § SG S el
gy Ga 97 Seally ol slaoyer ;o Sl Gl Bl
Pll g o 5 .(Jozefiak et al., 2006) auis coslive BYg o
Olt 4 (s Wi o0 Sl3009 5 slawe T Al 42 LLNSP
@zl jshate 4 1) (o, Slusise b o laay,SLusSsl) oools
Cadogan and) ams i35l 555 855, 10 (09,5 s o,
ales olodely Wlsh co 395 498 4 4l opl (Choct, 2015

0253 0lsS oz slaasul g )18 Oy laswl ady rals

,.-|. o;o.{o{o.{ ; d [0 .

\vum] nmmmm a.u by
TIS s 2 ‘j‘b— [ f“béu‘jﬂ“‘ ;f
— . 4 é‘»a

aas.q_sl.\,j)ls\_ *-3'

R SRARRARRRA

Je o g

LN EEL 2EY

\__

B\ as 50
S
)\L..

6

uu_)_)ui.ilu'a

mmwn nl m!‘.l!
.Ej E;F} oio ':Jo ofe
ESFST By JLh o

3 Lel per b 3 T palie s glas pa

(bl Y (o Some YLl e Loy U5 ol (sla Jshos g3 so sloss, (6l yme (B) ¢ y5ubs (@) 005, oD s |

5092 S Pl do s —) S

ST55 bl L1531 L ol od s s Lo Sy wlyiso (gloos, slyzme (€) amo @il 1, (gloos, (slo Jsku 5 aiesges (slo Jols «STj55
$ilg5 0 039, (sl yzme () ams liad 1) G ,b 005, 40 oligS 0 iy oy (Slaasl 0550 10 (09,50 Cumez 5 lje Glee ol 5 AL 1S
(Gomide Junior et al., 2004) 5 Ji%; Lisles e 4 | odd wid Sgs 5 ey sle 625 Loy 5 srals blico il ysngs,S

, Scientific-Extensional (Professional) Journal of Domestic, Volume 23, Issue 2 (Serial Number 26), Autumn 2023




s52b )0 099, (ol 9 5 Koy wae S o361 jasng: )5 I

administration on intestinal bacteria in broilers fed
diets with or without antibiotics.” Poultry Science,
97(1), 54-63.

Bayer, E. A., Morag, E., and Lamed, R. (1994). “The
cellulosome—a treasure-trove for biotechnology.”
Trends in biotechnology, 12(9), 379-386.

Bedford, M. (2000). “Removal of antibiotic growth
promoters from poultry diets: implications and
strategies to minimise subsequent problems.” World's
Poultry Science Journal, 56(4), 347-365.

Bedford, M. R., and Partridge, G. G. (2010). “Enzymes
and Farm Animal Nutrition. 2nd ednCABIL.”
Cambridge, England.

Bird, A. R., Vuaran, M., Brown, 1., and Topping, D. L.
(2007). “Two high-amylose maize starches with
different amounts of resistant starch vary in their
effects on fermentation, tissue and digesta mass
accretion, and bacterial populations in the large
bowel of pigs.” British Journal of Nutrition, 97(1),
134-144.

Broekaert, W. F., Courtin, C. M., Verbeke, K., Van de
Wiele, T., Verstraete, W., and et al. (2011). “Prebiotic
and other health-related effects of cereal-derived
arabinoxylans, arabinoxylan-oligosaccharides, and
xylooligosaccharides.” Critical Reviews in Food
Science and Nutrition, 51(2), 178-194.

Cadogan, D. J., and Choct, M. (2015). “Pattern of non-
starch polysaccharide digestion along the gut of the
pig: contribution to available energy.” Animal
Nutrition, 1(3), 160-165.

Cardoso, V., Fernandes, E. A., Santos, H. M. M., Macas,
B., Lordelo, M. M., and et al. (2018). “Variation in
levels of non-starch polysaccharides and endogenous
endo-1, 4-B-xylanases affects the nutritive value of
wheat for poultry.” British Poultry Science, 59(2),
218-226.

Choct, M., Hughes, R. J., Wang, J., Bedford, M. R.,
Morgan, A. J., and et al. (1996). “Increased small
intestinal fermentation is partly responsible for the
anti-nutritive activity of non-starch polysaccharides
in chickens.” British Poultry Science, 37(3), 609-621.

Collins, T., Gerday, C., and Feller, G. (2005). “Xylanases,
xylanase families and extremophilic xylanases.”
FEMS Microbiology Reviews, 29(1), 3-23.

Costa, M., Fernandes, V. O., Ribeiro, T., Serrano, L.,
Cardoso, V., and et al. (2014). “Construction of
GH16 B-glucanase mini-cellulosomes to improve the
nutritive value of barley-based diets for broilers.”
Journal of Agricultural and Food Chemistry, 62(30),
7496-7506.

Cowieson, A. J., and Bedford, M. R. (2009). “The effect
of phytase and carbohydrase on ileal amino acid
digestibility in monogastric diets: complimentary
mode of action.” World's Poultry Science Journal,
65(4), 609-624.

Cowieson, A. J., Bedford, M. R., and Ravindran, V.
(2010).  “Interactions between xylanase and

NG L

ceb A.ulyb.a LaNSP  sYL ﬁoLS.,o LSBL'> L5L°°)'.t-'.>

Wlgieo 397 dugh 4 pol (nl g g 039, )3 (S SlH
g wled slml gdie Slge an bl A o 1) SV
S Gl el o 3 Shee 5 (Do 2 ) (osllaels ]
oolle man abuly & wilgoo bajllomes S iz Jus
odls man olié Slge  Saiws ol ol Jlis 4 4 llNSP
3 DAl 039, (99,50n Comex JOlS Sgan g 039, 50
Sy st EachlB gags el il co yal l g i 4| 355
bosblioses S sa fod (nl p ogdle 090 3 Slas 5 (sae
55 wins GalS 1 15 bons slas S L oliee wiilyicss

S gt 1 095 1) (S Gyl

&bo

Abdel-Hafeez, H. M., Saleh, E. S. E., Tawfeek, S. S,
Youssef, I. M. I., and Abdel-Daim, A. S. A. (2018).
“Utilization of potato peels and sugar beet pulp with
and without enzyme supplementation in broiler
chicken diets: effects on performance, serum
biochemical indices and carcass traits.” Journal of
Animal Physiology and Animal Nutrition, 102(1), 56-
66.

Aftab, U., and Bedford, M. R. (2018). “The use of NSP
enzymes in poultry nutrition: myths and realities.”
World's Poultry Science Journal, 74(2), 277-286.

Agboola, A. F., Odu, O., Omidiwura, B. R. O., and lyayi,
E. A. (2015). “Effect of probiotic, carbohydrase
enzyme and their combination on the performance,
histomorphology and gut microbiota in broilers fed
wheat-based diets.” Am. J. Exp. Agric, 8(5), 307-319.

Al-Harthi, M. A. (2017). “The effect of olive cake, with or
without enzymes supplementation, on growth
performance, carcass characteristics, lymphoid
organs and lipid metabolism of broiler chickens.”
Brazilian Journal of Poultry Science, 19, 83-90.

Allouche, L., Madani, T., Hamouda, A. Z., Boucherit, M.
R., Taleb, H., and et al. (2015). “Effect of addition of
exogenous enzymes in hypocaloric diet in broiler
chicken on performance, biochemical parameters and
meat characteristics.” Biotechnology in Animal
Husbandry, 31(4), 551-565.

Anuradha, P., and Roy, B. (2015). “Effect of
supplementation of fiber degrading enzymes on
performance of broiler chickens fed diets containing
de-oiled rice bran.” Asian Journal of Animal and
Veterinary Advances, 10(4), 179-184.

Apajalahti, J. (2005). “Comparative gut microflora,
metabolic challenges, and potential opportunities.”
Journal of Applied Poultry Research, 14(2), 444-453.

Askelson, T. E., Flores, C. A., Dunn-Horrocks, S. L.,
Dersjant-Li, Y., Gibbs, K., and et al. (2018). “Effects
of direct-fed microorganisms and enzyme blend co-

FY 5l (ol Gindh 9 Connnnt 0 )Lonid) 9 0 lonlh o g Conmmny 09 (Sosiamnold (5148 y>) (P19 )7 — (oo &1yl c



Effects of new generation carbohydrases on performance and intestinal health in poultry

IMirhosseini;

carbohydrates is positively correlated with the pool of
SCFA but negatively correlated with the proportion
of butyric acid in digesta.” British Journal of
Nutrition, 102(1), 117-125.

Hibener, K., Vahjen, W., and Simon, O. (2002).
“Bacterial responses to different dietary cereal types
and xylanase supplementation in the intestine of
broiler chicken.” Archives of Animal Nutrition, 56(3),
167-187.

Jia, W., Slominski, B. A., Bruce, H. L., Blank, G., Crow,
G., and et al. (2009). “Effects of diet type and enzyme
addition on growth performance and gut health of
broiler chickens during subclinical Clostridium
perfringens challenge.” Poultry Science, 88(1), 132-
140.

Jozefiak, D., Rutkowski, A., Jensen, B. B., and Engberg,
R. M. (2006). “The effect of p-glucanase
supplementation of barley-and oat-based diets on
growth performance and fermentation in broiler
chicken gastrointestinal tract.” British Poultry
Science, 47(1), 57-64.

Juanpere, J., Perez-Vendrell, A. M., Angulo, E., and
Brufau, J. (2005). “Assessment of potential
interactions between phytase and glycosidase
enzyme supplementation on nutrient digestibility in
broilers.” Poultry Science, 84(4), 571-580.

Kalantar, M., Khajali, F., and Yaghobfar, A. (2015).
“Different  dietary  source  of  non-starch
polysaccharides supplemented with enzymes affected
growth and carcass traits, blood parameters and gut
physicochemical properties of broilers.” Global
Journal of Animal Scientific Research, 3(2), 412-418.

Kaldhusdal, M. 1. (2000). “Necrotic enteritis as affected by
dietary ingredients.” World Poultry, 16(6), 42-43.

Liu, Q., Zhou, D. Y., Chen, L., Dong, R. Q., and Zhuang,
S. (2015). “Effects of feruloyl esterase, non-starch
polysaccharide degrading enzymes, phytase, and
their combinations on in vitro degradation of rice
bran and nutrient digestibility of rice bran based diets
in adult cockerels.” Livestock Science, 178, 255-262.

Mohammed, A. A., Habib, A. B., Eltrefi, A. M., Shulukh,
E. S. A, and Abubaker, A. A. (2018). “Effect of
different levels of multi-enzymes (Natuzyme Plus®)
on growth performance, carcass traits and meat
quality of broiler chicken.” Asian Journal of Animal
and Veterinary Advances, 13, 61-66.

Morana, A., Maurelli, L., lonata, E., La Cara, F., and
Rossi, M. (2011). “Cellulases from fungi and bacteria
and their biotechnological applications.” Cellulase:
Types and Action, Mechanisms and Uses, 1-79.

Munyaka, P. M., Nandha, N. K., Kiarie, E., Nyachoti, C.
M., and Khafipour, E. (2016). “Impact of combined
B-glucanase and xylanase enzymes on growth
performance, nutrients utilization and gut microbiota
in broiler chickens fed corn or wheat-based diets.”
Poultry Science, 95(3), 528-540.

glucanase in maize-soy-based diets for broilers.”
British Poultry Science, 51(2), 246-257.

Cowieson, A. J., and Kluenter, A. M. (2019).
“Contribution of exogenous enzymes to potentiate
the removal of antibiotic growth promoters in poultry
production.” Animal Feed Science and Technology,
250, 81-92.

Cowieson, A. J., and Ravindran, V. (2008). “Effect of
exogenous enzymes in maize-based diets varying in
nutrient density for young broilers: growth
performance and digestibility of energy, minerals and
amino acids.” British Poultry Science, 49(1), 37-44.

Cowieson, A. J. (2010). “Strategic selection of exogenous
enzymes for corn/soy-based poultry diets.” The
Journal of Poultry Science, 47(1), 1-7.

Cozannet, P., Montanhini Neto, R., Geraert, P. A., and
Kidd, M. (2017). “Feedase: the new generation of
feed enzymes to optimise complete nutrient
availability in diets.” AFMA Matrix, 26(1), 24-25.

Danicke, S., Vahjen, W., Simon, O., and Jeroch, H. (1999).
“Effects of dietary fat type and xylanase
supplementation to rye-based broiler diets on selected
bacterial groups adhering to the intestinal epithelium.
on transit time of feed, and on nutrient digestibility.”
Poultry Science, 78(9), 1292-1299.

De La Mare, M., Guais, O., Bonnin, E., Weber, J., and
Francois, J. M. (2013). “Molecular and biochemical
characterization of three GH62 a-L-
arabinofuranosidases from the soil deuteromycete
Penicillium funiculosum.” Enzyme and Microbial
Technology, 53(5), 351-358.

El-Hack, M. E., Alagawany, M., Laudadio, V., Demauro,
R., and Tufarelli, V. (2017). “Dietary inclusion of raw
faba bean instead of soybean meal and enzyme
supplementation in laying hens: Effect on
performance and egg quality.” Saudi Journal of
Biological Sciences, 24(2), 276-285.

Fernandes, V. O., Costa, M., Ribeiro, T., Serrano, L.,
Cardoso, V., and et al. (2016). “1, 3-1, 4-B-
Glucanases and not 1, 4-B-glucanases improve the
nutritive value of barley-based diets for broilers.”
Animal Feed Science and Technology, 211, 153-163.

Flores, C., Williams, M., Pieniazek, J., Dersjant-Li, Y.,
Awati, A., and et al. (2016). “Direct-fed microbial
and its combination with xylanase, amylase, and
protease enzymes in comparison with AGPs on
broiler growth performance and foot-pad lesion
development.” Journal of Applied Poultry Research,
25(3), 328-337.

Gomide Junior, M. H., Sterzo, E. V., Macari, M., and
Boleli, I. C. (2004). “Use of scanning electron
microscopy for the evaluation of intestinal epithelium
integrity.” Revista Brasileira de Zootecnia, 33, 1500-
1505.

Hedemann, M. S., Theil, P. K., and Knudsen, K. B. (2009).
“The thickness of the intestinal mucous layer in the
colon of rats fed various sources of non-digestible

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 23, Issue 2 (Serial Number 26), Autumn 2023




\Y

s52b )0 099, (ol 9 5 Koy wae S o361 jasng: )5 I

secretion through their bulk-forming property and
fermentability.” Bioscience, Biotechnology, and
Biochemistry, 70(5), 1188-1194.

Teirlynck, E., Bjerrum, L., Eeckhaut, V., Huygebaert, G.,
Pasmans, F., and et al. (2009). “The cereal type in
feed influences gut wall morphology and intestinal
immune cell infiltration in broiler chickens.” British
Journal of Nutrition, 102(10), 1453-1461.

Teymouri, H., Zarghi, H., and Golian, A. (2018).
“Evaluation of hull-less barley with or without
enzyme cocktail in the finisher diets of broiler
chickens.” Journal of Agricultural Science and
Technology, 20(3), 469-483.

Thammarutwasik, P., Hongpattarakere, T., Chantachum,
S., Kijroongrojana, K., Itharat, A., and et al. (2009).
“Prebiotics-A Review.” Songklanakarin Journal of
Science & Technology, 31(4).

Van Soest, P. J. (1967). “Development of a comprehensive
system of feed analyses and its application to
forages.” Journal of animal Science, 26(1), 119-128.

Waititu, S. M., Sanjayan, N., Hossain, M. M., Leterme, P.,
and Nyachoti, C. M. (2018). “Improvement of the
nutritional value of high-protein sunflower meal for
broiler chickens using multi-enzyme mixtures.”
Poultry Science, 97(4), 1245-1252.

Walters, H. G., Brown, B., Augspurger, N., Brister, R.,
Rao, S., and et al. (2018). “Evaluation of NSPase
inclusion in diets manufactured with high-and low-
quality corn on male broilers.” Journal of Applied
Poultry Research, 27(2), 228-239.

Wu, Y. B., Ravindran, V., and Hendriks, W. H. (2004).
“Influence of exogenous enzyme supplementation on
energy utilisation and nutrient digestibility of cereals
for broilers.” Journal of the Science of Food and
Agriculture, 84(14), 1817-1822.

Yildiz, T., Ceylan, N., Zafer, A. T. I. K., Karademir, E.,
and Erklin, B. (2018). “Effect of corn distillers dried
grains with soluble with or without xylanase
supplementation in laying hen diets on performance,
egg quality and intestinal viscosity.” Kafkas
Universitesi Veteriner Fakiiltesi Dergisi, 24(2).

Zhou, Y., Jiang, Z., Lv, D., and Wang, T. (2009).
“Improved energy-utilizing efficiency by enzyme
preparation supplement in broiler diets with different
metabolizable energy levels.” Poultry Science, 88(2),
316-322.

Publisher Note
Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts?_action=loginForm

FY 5l (ol Gindh 9 Connnnt 0 )Lonid) 9 0 lonlh o g Conmmny 09 (Sosiamnold (5148 y>) (P19 )7 — (oo &1yl

Odetallah, N. H., Parks, C. W., and Ferket, P. R. (2002).
“Effect of wheat enzyme preparation on the
performance characteristics of tom turkeys fed
wheat-based rations.” Poultry Science, 81(7), 987-
994.

Ohimain, E. I, and Ofongo, R. (2014). “Enzyme
supplemented poultry diets: benefits so far—A
review.” International Journal of Advanced Research
in Biotechnology, 3(5), 31-39.

Olgun, O., Altay, Y. A. S. 1. N., and Yildiz, A. O. (2018).
“Effects of carbohydrase enzyme supplementation on
performance, eggshell quality, and bone parameters
of laying hens fed on maize-and wheat-based diets.”
British Poultry Science, 59(2), 211-217.

Pluske, J. R., Hampson, D. J., and Williams, I. H. (1997).
“Factors influencing the structure and function of the
small intestine in the weaned pig: a review.”
Livestock Production Science, 51(1-3), 215-236.

Ravn, J. L., Glitsg, V., Pettersson, D., Ducatelle, R., Van
Immerseel, F., and et al. (2018). “Combined endo-f3-
1, 4-xylanase and a-l-arabinofuranosidase increases
butyrate  concentration during broiler cecal
fermentation of maize glucurono-arabinoxylan.”
Animal Feed Science and Technology, 236, 159-169.

Ahmad, R. A. Z. A., Bashir, S., and Tabassum, R. (2019).
“Evaluation of cellulases and xylanases production
from Bacillus spp. isolated from buffalo digestive
system.” Kafkas Universitesi Veteriner Fakiiltesi
Dergisi, 25(1).

Saleh, A. A., El-Far, A. H., Abdel-Latif, M. A., Emam, M.
A., Ghanem, R., and et al. (2018). “Exogenous
dietary enzyme formulations improve growth
performance of broiler chickens fed a low-energy diet
targeting the intestinal nutrient transporter genes.”
PLoS One, 13(5), €0198085.

Smirnov, A., Perez, R., Amit-Romach, E., Sklan, D., and
Uni, Z. (2005). “Mucin dynamics and microbial
populations in chicken small intestine are changed by
dietary probiotic and antibiotic growth promoter
supplementation.” The Journal of Nutrition, 135(2),
187-192.

Stefanello, C., Vieira, S. L., Carvalho, P. S. D., Sorbara, J.
0. B., and Cowieson, A. J. (2016). “Energy and
nutrient utilization of broiler chickens fed corn-
soybean meal and corn-based diets supplemented
with xylanase.” Poultry Science, 95(8), 1881-1887.

Sun, Q., Liu, D., Guo, S., Chen, Y., and Guo, Y. (2015).
“Effects of dietary essential oil and enzyme
supplementation on growth performance and gut
health of broilers challenged by Clostridium
perfringens.” Animal Feed Science and Technology,
207, 234-244.

Tanabe, H., Ito, H., Sugiyama, K., Kiriyama, S., and
Morita, T. (2006). “Dietary indigestible components
exert different regional effects on luminal mucin

”



Domestic; 23 (2): 6-14

Scientific-Extensional (Professional) Journal

»mns@f Domestic

*“llﬁﬁku

Animal Science Students Scientific Association at the University of Tehran, Autumn 2023

https://domesticsj.ut.ac.ir/article_94812.html a

Scientific-Extensional Article

Effects of new generation carbohydrases on performance and intestinal
health in poultry

Seyed Mohammad Ali Mirhosseini*

1 Ph.D. Student of Poultry Nutrition, Department of Animal Science, Faculty of Agriculture at the Urmia University, West Azerbaijan,
Urmia, Iran

d | https://doi.org/10.22059/ domesticsj.2023.363856.1129

Abstract

Poultry is an imperative domesticated livestock species that provides high quality protein and
micronutrients as meat and eggs. In poultry production, feed is the single major input constituting
70-75% of total production cost. Feed mainly consists of cereal grains, which provide energy to the
birds. However, these grains contain different levels of anti-nutritional factors such as non-starch
polysaccharides (NSP). Non-starch polysaccharides (NSPs) are indigestible by poultry birds due to
a lack of vital endogenous enzymes (carbohydrases). This increases intestinal viscosity, which slows
the migration and absorption of nutrients. Consequently, NSP may also increase the chances for
infection by inducing competition within gut microbiota for digestible nutrients. This affects bird’s
health and increases the production cost. Therefore, there is a need to find efficient and effective
solutions for these problems. Carbohydrases supplementation have an important role in poultry diets
with high NSP contents. Feed enzymes are being used from years to enhance growth performance
and digestibility but have limited activity for selective ingredients. New generation carbohydrases
with a board range of activity and stability help to degrade the complex substrates and improve
growth performance of poultry. Present review summarizes the updated literature on the use of
carbohydrases to improve bird’s performance and intestinal health.

Keyword(s): Carbohydrases, Exogenous enzymes, Microbiology, Non-starch polysaccharides,
Poultry nutrition
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