[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

)
S | .
IN% \Yay QM)' P )...vb /A o)Lo...‘.'.‘ /ﬁ)"ﬁ'? JL»J /Lfolo Q‘.\,Jy LSLP(-‘@B)-‘

6l rb @il 5 (55,9LS pole olKilils
oo Oy sleedngl

Wy 3 yShos g9 oy 3T STygs b s 30 (b S5SL Sigmg p 399! 5]
o lids slaallugS Glamsl 9 (F95 raziuwl 8 cCwodlw Caurdg

T Iy Jaidlesl o " Sy i ot o GOLT (rms oo

Ol ol grnds molin g (65,5l sy leils g o)l gwlid IS ggoisls Y o)
(dehghanb@can.ut.ac.ir : Jggms odiwss) <l o5 ol8ils sxnds molie g (55,588 s o Loails =Y
AYNYNY o pmds )b RAARYARERSI PR

oS

$O LIP3l 0,54 F/F udgi (159 (riloo b oy liids oolo alluwgS (wi,y Yo olani asdllas oyl 5o
Sl S gmg p 0usS €l p0 (1) Jols (a3l 09,5 aw ay SBolai )90 4 (o)
() 9 39l b 33 (2l JiSTl Sigmg yp 00idS €l o (V) 3T STya5 40 (1 cfulday)
039 Ol (Bpae S1hes Hlade a5 ols (LA gl .wiidly (plais| (29,500 (F3938! (y9u) wals
S o il o Lowadly (g1 IS 9 0995 508l (359755 79 9 (210 033l 9 aila;y (9 4LST oy
g g £ 980 plad jluiol (95 Slowdly JT9l5 ClALl (1uSSlae a5 (> )0 .0 S 41,8 g
b (S 00lo (g ol i oyl a5 51 ilie 45 )T 1,8 cdulosT b o pur il crd caodlus
Lo Lo ot (6510 (o gy 4ol @olo N-NH3 cdalé g pH « JT oslo ¢ 5 ouis g yo Jalowol
3ol il (LT Sas 4y (ol 5l Sdgmg 1 (999381 45 B3 s L aslllae o bl 0929
o 0055 (95 crmogall I3l G s 50 (Db Sl S gwg . (99938 aBO 0 BIS |y (y95
pled hol JdlS 9 Cuodlw Caridg St o (95181 STHes b s 50 (b ySL Sigmig 51 ool
98,5 (o0 g8

P SLp axmiwl 8 oy 8 pSdos (9l pITL Sigug p «ylgS el (AllwgS 1 guls srejly
Ceodw Cuxd - ’9 ‘LS‘ MS*)‘ W 9

doddlo
ba 5098l ogs lm Sle (pl el Gl S LasSisng 5l ool
3508 a5 09, 0 )0 STyss ar (025,500 o) 3 S g Sl Condg gy o3 ) Sas
5 ez 539500 JolS Shobml el (S0l S slaeSh eS|
Hl)lsS lacasie §l gpSin godg, (1) 25 wgmmime Sy (sl

plo oy iuli8l g o, Slee 09 1o (o Cal )0 a8 Lugmgn (s aelS 5l Sgmg
Boces ol 5L (sl gy p il azils oo 48,5 il Sl Cole> sline 4


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

OA

S Al 4 a5 b 0gd @ly S50 b 0o S
DSl sz Sy nl el 3l s oo
s 3> LSl g 2z SSgngn 435
plgd sLel aodls Cundg el STye3
loazialp (Ss> B pae 3 Sles g gdoe
g3 e osls slaallusS (glaeSs o s>
2L Sl Ssmgp a5 ol g cunl s

Sl 5155 s I s a0
Solas Ll g ail 3o oad 53 sla el )y

ol 0925 Jomo 2 50 Lej o Slos o

o9y 9 dlge
el (559 pals &S 25l sl Joes
oLl b szt oloj 5 5ksed 5o dly dised
sols llusS wl, Vo 09 VYA Lo ot b
P sS T If 0dg (s el b (pliide
5 codly olansl bl 4 dolad & 90 4y
S50 A g Wb (6 )INS 3l,8l &j90 4
Rele b 28l poedle lg> 0 oS
loallugs .cabls 3kl 5 ol 4y ol o s
G039 22y Ve Oliee 40 (SS9, TG g g0
5 ole e 4035 030,85 b0 el laday
Sl et ks G 00 S35, VF LY
AR STIR TR SINCH N SO PRCRY 51
it D9 I Y (59, 07 B 0- 5l 5
L ol 3l o 9590 00 0k 99 (539, 0 b ped
9 09— gme odeg ;o hald g )b So (S, 07
ol a8, b 5l (S5, 0F jo bedlllgS
S5 e 3 G DSl o) e

S yS o 3 e 9, AL lesls LS)ETéA?
‘_,’_.;"...{Loﬂ sl b a8l aslsl (559, £0)

iy o 8las el STss b et 3 lySl Ssgn 095381 il

corghedg—ul Guek by Lo
poa—ld (eI 95 9,5l pgn S bga i
oopk—lgiSY g (255 ok —wligiSY

el Sligng p il eslaul I I

() cwl oo 5,155 Sglaie glaeSl 4
gl (Brae Slye> 95 (Srae SSemgn
Ll 5 SSsmgn B mae 0920 la pis
ol a8 8 el Sl (1) wily lagoee
S iS e b g slasd L ylsslS
ol L 550 gm0 3l 5 g S5l o by g
G5 SB35 olCiws pae 55ldg S
9 09 (FLBS i Cgi el Lap 3
sle o o aluss Ol 5l 5 sl>
Sleslaiul 08,5 o Sebe 9 Sdplo alitn
Sl I8l At o 5 (4xaSd) b )lsS
Sl doee Yl (1Y) 05,5 (hke slgo puian
23u Sl 50 sote 30 Wl o0 SSSgmgn
g i sl aallws¥ ol Lyl
PSSR UK SRECHINPSIE L AVSL g U
5T aeSCa b ylo s 4y ol 8lge yaila,

3,08 8929 50 Ayl Glasl pad Jld )b
Sls 05y o)loslS 5l g ke sy Sl 02
oy 5o 2l Sl Sgmgy 5l Lol as
15 Sa b o5 oolial g3 ot slaallusS
4z 4 (9998 onl Sl S Jlg ol Sl
ool Gt Ly 3Ll SThss 1) (b


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

04

5 Pl (g5 559 il pgnd
A ool (el ugs ladle josS 6S 6 !
ST gmgy Hlote onijle &8 0 diogs 4 Lo
&l as (v x V-7 cfulg) £S5 Y dlyg, Bpao
5o oslaiul 8,90 (STyg3 olge 09 AllugS ;o
P ol b oS5 5 el S

Slhes 50 2bySh Sgmgn (V) Jols
() 5 e 30 2L 5L Sdgugy (V) ool
D09 (29,50 (599381 Hg) el
b 2bySh Ssmen 5l piegl cnl 5o
$sle a5 (Protexin, UK) . SSg, ol
o9 5eslbgSY (oo )L gk —lgiSY
(oo gl oglligiSY ( Sg o
P35S bigdmiy (og—migial) GogbesslignSY

SRl e bt oS 5 5 el S1hed Sleerd oS 55 (ShheS slee ) g

Rl e 3 a0 R b oSS Oy )O Moy lhond oS 5 O jz)S Moy Shs dlse
Yy e ay/f S ook Vel 9>
V4 e \ih¢ (ME) g5, Ik N
3 S Y\/$ etSe \QIE Ly alles
o o) Yo/t sl ol YY/50 pAS ogens
0 oS’ o S Y/ JRCER 7
‘N JENL - - /0 by JoSe

Feonn A (UA) ol - - -/f Tls oS e JaSe
IER (UA) D3 (peelins - - - 150 dS Ly S
Y. (MQ) E yalig - - Ve R P9
Yoo (Mg) oyl - - 10 Ses
_ _ - _ Ay <9595

E el

5 1A ipsseie prS A sy 05 10 e 0,5 B Rl oS IV s )5 1) 5l L S (Gane JoSe 0 S5LS e Y

Conmdy (o 9 S kel 980 9 Cuadles
88 g sl 980 g el
TN i 50 LaddlesS 0 (39 (555 0l
0dcg s 4355 3l o (S9, PO 9 OF FY
slpazuld o jslaie 4y ol plvl meo
oyl 135 mesdl S 5l5 b 5l o>
OF Y YA lajs, ;o Lewdly (i JS s
e andss jl ey Cebw ez #0
5 05 sl Lo 5 5,5 5l

RVPK SYPRE SPUURITIVNE SRRSO K ¢

ovg b (0 350) adigy do )y Ve lade

ooy T e Bl YUY ojlalay (pas
ot Ll sLel Sy s 4 ballugS oy
i ol osile 3L 5 STygs b ran (g ol
plod Condy (o 0 plxil ailyy; &5
55,5 18 Cnig) ballusS ol 5 gsine
5 4l59) (i 9 ity Sl L g S
oSl Lanags oot b yxa g, ool
Soxdg (n e (V) 0 el il


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

Ol 3l o o Lol (T 4y jlade O 12 S
IS oo V10 5 Ui ) (oo VIO
Voo an Jbg g ad dBlal co e
4 a8 VS by ad S5 4
a2 YV o)l as o b, ol plos
A 55559 0,k 5 0dd Jiie ol S il
L Leasigas (Slaigel ()39, Cile
Jsb L (5 agidy il ol 5l ool
033l Q) 0l (5 ,Sejll gl BB zge
= a5liey (s LAl lade S I plis
s 3 5 skl) s St ools e
b Al (050l

5 lgreis cldld Gl (655 o3l g
LoallosS celiw TE S 4 iobesT sle!
Olse> slacalld a s’ g wal s )5 s
g 0dmlss Ojgmo a0, leis alex
Vo o Sl 40,559 ol il i wis
S pl a7 ol (58 ah S b S adds
00, rezx bl oo dnlol ad o Ve S (6l
Cllad T gl Jsb ecdled o aido ) -
Sl Cewdy
ol Judxi g & 5255

MlS b ool 8,50 iales] 2,k
250 LSSV g ool o s b ol
odigdh IS5 laosls Jeloxi g ayjo 05 loss
039 «Shys Sras (G Glaaziulp b
5 589 plod jLaal el (359 A8LAI ¢y
SAS (g,Lal 5ble 5 Lagi Cosds Canids
aglie 0 oLl Mixed 4y, 5 (YO)
gh—w )3 Sl Plao Lo Sl
8 ygo (S5 ogeil awgi (P<-/-0)

Nl gei )85 &S Glao by 4

iy o 8las el STss b et 3 lySl Ssgn 095381 il

Ol 655 ol ol w85 (93 diged (n)lo
—islesl sl s sl oolaiwl b laasiul )
Pl (s yegidy il oliws 5 (3o31 )y
&L pan Ll (S ol gz o
BF G ) 980 3l (6 S aigad (53de dlge
s i (s i ol LnallsS 5,
Olo=e a el 5o Jolomel S s,
3551 Sz man JB d L Sl S
s oolil (g0l pim ol

D = 100-(AlAreeq / AlAeca X 100)
(SiS oole g ol pan coll ws o D
Sy 10 B0 o, AlAfeeq
£ , b yme aoyd AlAgec
D = 100-[100 % (AlAteed / AlAsecal X Niecal

INfeeq)]

(gd—xs 00l gl b s o LD
ZAIAfeca| ‘&5‘)5_> )Q g.é)_’uo M)Q .AIAfeed
OOLQ M)O :Nfeca| c&ﬁéu\_c )-5 h.é)_bo M)O
5o 6&.&.@ oolo VPN :Nteed ‘&9.73&@ I Lgﬁ).i.,o
Ot ysbaie 4 g58as sLaaige STe>
Q"’ﬁ) d.’LM:‘ e L.’:'” oole 9 S oole ).,GLM
eop 39ms Jslws oylss0 (143+) AOAC
g Smwgm 9 P9y ool = (NDF) el
8,8 18 i 0590 (YF) )]

085 5l ey Sl ¥ g (559, PO (o 50
oy bwgi laallugS 4aSh mle digel oo
STPH e 5 a8 3,5 (550 )b 51 S5
b s Joo BB e PH Lasgs by s

ale Shisel (s Oliee sySojll
6 o gidg Sl oSiwd 31 oolaiwl b aesls
&be g S Felaiul (g cnl )0 0l plxl
f’uwv—w W) M) Jl;a J?L) B 4\4.4.1.»


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

£\

(Y4)

Slygs B pan iolidl LYo 51 Ko S
3 (YA V) cnl s pan oLl iolisl
U s Slgs s cobll bl ol
Oy ot 28,55 8 salesl sl
az>gi Ladl alle b led o g)lo gre
S e )0 Slygs Bpae Jlade a5 (pl @
GO39 ALl (g 09 a5 ¥ o ¥ Lo 4 S
olplas cilas (g )ls e Dglis alys,
A Comnd SO e jo olae 003l iulidl
S s ol Ll LB b les ple
SO ke jo 2lae oojl goae Lol LY
B an Golidl sl e (51 S o, Sles
o Yaisl g i 256 ey 5 STyes
o az g LVY) Sl 5YL (229,500 (90
S gmgp 5 eoliiwl Siolesl cpl jo a8 oyl
Sleadly g 0id Slyas B ae il3dl cely
s e S I gime bajles o 5 e
Ll Az gi BB s 0 Slee o Dglas

p—ad S bl (glaasSl slodsinl g Lo
L SAS ()T 38 o5 sy s ll
285 )18 Judod g 55 5,90 GLM

O ySdos g 8 pan SiS oobo
O 4395 039 4Ll e (339 el
(Y Jguz) cslas o e Sglay by Loy
Frman S—id ool (Sl iz o
Adgs o ime o (lig 00l Sl
Lol Gialejl b aslie (ol o (Y Jgo2)
5 o) dV)) 6 md 9 (a9 Sdhezme ol
St oole a5 5in,S sanlive (YF) o (Kan
Sy L oo 4055 glaallusS byas
09,5 b awlie jo biul s ol o LSt
WJelie o Lol ed 1,8 5t cou wals
LoallwsS g5, lalllan plo 5l Jol> mbs
0y A Sgmgn (098 4 ols L
Gycn I ixe Lialidl o LaallS
Sl LYs 51 S (A ) el onds STg5
ol S S e 0 Slhie3 B y—an
o Ssmgn 3l osliiul s a4 (S1)eRtss

SLadlassS 5, Ko 5 5, mn s ool Slarye Jilio ube 1 talejl sloe ez 4185 S5 -Y s

&%L"}T 0y90 JS 50l

bl sl o>

P.Value SEM 9P og) ald Sgmgn
(29,5 JUR R P

2 2SSl gy Slao

1 S5

<Y VIYY SFIA SEIY
N Y IV .59
f yar Y14 YO
N - F¥ -1¥] <J¥-

[A1A8 KO) 5 39 el
“IVY kg) &y, (339 B eSle
V.48 @) #pas Sis ool (1 Kkeo
<IfY el ool (Sl



http://rap.sanru.ac.ir/article-1-289-fa.html

7Y

o993 (V#) )Ll S g a4 slllao
Ol o Al sS 0y A Sgmg 0
U e XV QUG S — g

¢

slag S o) (ilidly slon o bl
Loz 5 SLESY 00l b e 5 SatyVslos
Sl iali8l o Sgmg p slapamalse

(V) col pan

iy o 8las el STss b et 3 lySl Ssgn 095381 il

S1ygs ko dlgo (5,0 i Colils
ool (g ol pan el Sl O
15 Jsleels Jslos o153 5 JT oole wSis
Mo me Lo jlos cry (NDF) (i3 oat g
3 sinbayl ol s Bilae (Y Jgaz) 40
5 e 9 (V) Ol LSen 5 Lodgled aslllas
oy A SSamgn %93 (TY) ol LS
Slye pan bl 651 le 0l slaallegs

P VUL W= L W] "V S| K VPPN

(o0 o> ) (§d30 g (5,0l an oLl 5 Ls.;';)"Loﬂ oz adss J1-Y Jgo

bl e o

BV ale SEM 9Pl o9 wals Qb Sk SSgmg » sbrf b Sigmgn olio
(29,5 JIn olel SThes

NG Voo A I8 yan MIY Seis oobe

-/fY VIYF INTAN yany INVi4 Sloesle

AT VAR YI8 T £VIA 2 el 3

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

CTERPTIN

o3l jlade g2 g Sl Al 1 Bran
Sgm 4Bl 1alS S jled 3 (Brae SiS
4Bl rals 55 (93 565 cdale calnly
e
Bl e o 3o gl
O lo—dly (sloygl (395 clale Sla ye
¥ slme,an b ost 4,45 sloalluss
o aS cplaasg b (F Jgaz) aid ovnlin
5 aeSd e (Shadgel (g o lale
5 Sl g2y sled (e (6,00 g gl
GO39 Sbale ey (o3l (e oS
05 loysl isrte 5 4eSs mlo (Sligel
039 Sbale )5 Dglds pae 0)ls 092y

S saziwl B
cdale an bgo e slaools iyl 4y
0 0 SolS cdale as ols lis e 5SS
yobo dn SO o, bodds bl slaallugs
Jsiz) Gl sl jlad 5l 58 (g o cins
Sl 50 Hlgeis codlad oS pl 4y axg5 b (F
Gyldira yo b b les plo 4 o SO
il 8l saims ylis 095 pl 4 sg i
Vool by Sl aeSls 5 Shas 5 Collsd
odes 5 4l Al areS 53 eSS e
U REC VW [PV FRVE IPUOX S SRS TN (4
o g LS S 15 slosy; a9 oas
Byl 5l YY) Cul saiis 55 SolS als
S ool Jlake 4y 95 S ol5 cdale Koo


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

Y

P 2| i bl
ol o o LewbgSY adss 0 o )8
Glle (VYY) cusl ouls S8 sl lagwly
Oles 5 (on aslllas )5 alejl cpl @l
0 > 30 S gug 3l colai .l (YY)

D)

cble alidl coms le st sleallugs
5 &, leol> u;:..chﬂ 5 (F9 D9 o w}..”
0098 (V) phlSes g (e (V) )10
clale 6,5l allueS oy 4 Sigmgyp

FORIRCIEN O |
Ot Jlotne iglds hlizee (slajlos
by a9 )y s (¥ Jgaz) Slass
o B0 5 o T Capniig o0l
2 Ledly g e el G )0 (e
Coamdy o Sey90 SOl 5l (2l lej o
= Fre Jelse b 5 OF Jolas glasdas
SSen 5 Jars, axdliae el g Caodlas

4> g L;%LA)'T o= el glls (YY)

s Wl (YY) ) Kes 5 (tass (iala]

5 leolr () oLLSes 5 oz liles]
5 oinloy] ol b Ellae (V) o, Lson
lo Lolay )0 (V) o) Sen g 0 aslllas
4 di glaallugS jo (53 (gl clile

ole b 0 b Sh Sgmgy b ool
oS¢ ol 3l lin (6,08 gme sk 4y laallueS
Ay slainisn 5l (Ko Geesdl (F J5o2)
WS 95 ) egll (e polie S92
o sl 4y ol Sl slacl plo g baals
A8 G SleS 5 ple g bagge 9 cglid]
O e el i (Gl s 5750
e oS ur"’T S Glgke 4 o]
PO I ESWOUWILIR R S| N INCLgp

»lo g Jlhgesp (18 sl pins oL ST

o et aallugs Se laazinl 8 5l S p ctalosl Glao e S1-F Jgoo

bl slo o

P_Vaue SEM
(29,5

9Pl o9 wals 0 Qb Sh SSgmg 50 2L S Sgmgn Sl folie

o] S5

oY F/ay yeyy?®
oA \/s§ s
R “I¥A 5vP
oY Y0 a/0

ASI" mg/dly 5555
\VIE ang/dly slo gl 459 5
sV @A) el
/o @/dh Ledly 5595 JS

(s sSen (595380 g Wl ¥ 8 50 (ol Sl Ssmagn Y o3l S 50 (b S Ssgn -V Jolds salojl (slao >
(P B) aissls jlo pime WS ajlie ;e By > b s ) S slo . Kls


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

4

S8 sl coos 4S5, Slos LaallugS
L alie 5 Woallos ) a5 (5,5 4 23,5
cnl sl Jlesis sl 6 i Jhles dals
4 S o 23 o ol S s 540
o okbgSY) ol SaSY lags S
) oSt drgs ol S (skidga
drwgl S a5 Jloj .ol cols iolssl

aS el PV Qb.g Q.g‘ Al axsl 6 i
S azsl ol Ods C.L:.w g oL olass

(YY) 09 o0 6513.:’: 003l il el oy

iy o 8las el STss b et 3 lySl Ssgn 095381 il

sl Gl yme 9 STy B e 4L,
S an SO jles (o Sleseis ey Lo

Jgaz) QHst)LAé}‘MLS)‘QG;M

&1 ——mlejl sl—po, > (0
09 9 il plej Sae p (s)logine
= S (0 Jga) wdlas Slyes
Wrgh Ay (N ol SThes & ballugs
Pl gl 8,k g ol aeS b po iyl
399538 L (VY) o)L 5 (o2l tolos]
el ST a4 (gl SLaSY slags 5SU

Gy b 5o 4iBo) Sleseis yloj o g Syes B pae ,l8, 5 ciolej] Glao,> 510 Jgax

‘sd'iL‘)"‘ slo oy

2958 9 aalls P2l Ssmen 50 bl Ssgn Slas

P-Value SEM
(295

e il Sl

¥ \WIo VOA
o0 YO/FE yaaP
oY YY/A AN
R YV/£4 YAF®

V£A 108
YoAP yas?
£y A

vof° YY§

She> 00,55
OS5 lgFess
00, eyl

2 0398 Olej

(29,50 (95331 09a) b ¥ s o (b aSh Ssasn Y el Shgs o obiSl Sisasn =) Jolis salojl (slao e
(P 0) aizws o Jre OIS (gl aline e B> b o) S sl (. Kls

SLsgal 39, cclale e sl balluss
Sialosl opl s M o (F Jgu) codlas
A STgmgy 509533 (VA) 0,55 dalllas 4o
59w eale ol co loallugS o
@I sloo ez o sl o 4 Wy oo
sl
o= J=do xS YL el Yl
ol o0las cslin Fruwly Sdgmgy 45 ol

FIWCT RIS
sl Shaisel G35 5 PH (nSilee
0y dw L ond 4w sbrallugs dasls
Qs o e gl o b axdllas o g0
e 5 Liale] onl b llae (6 Jsiz)
S—Sgmen 0293 (M ohlSwer 5 e
gle PH » 651 5 ooy opz 4 b =St
obe (1) )50 5 Gegmm Cdl el
SLagls oz 4 Ssmgn 99381 45 s ,S
5 b St e PH 2158 o (5
S ols (Shodsel ()39, s (51


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

70

allin ol YU cale b g ools al3al 1
A0 )0 Sgmgym dndad Cude Sl Sl aus
Pl 9 b sloo e 5o HEaS g

(F) 2ib axgi LB Wil so by

|, oSy 5o el agi Y 0,50aS b 00>
ol Sligel asi opdle 4 amo o Lial3il
3 Sl sl San aig s w15

SlaeSs glaasinl 3 S p L;:%Loﬂ sloe > -7 Jgox

bl oo

P-Value SEM .
(295550 (50933

O3) el 2 @bl Samgn 50 2Lk Ssagn olas

o] S5

-If AR \A
<Y V/AYY YIOY

SIAD pH
AIYA mg/dly SLigel 459,00

s 55t sLallas 3T S5
Somdg Sgrte 9 E9ds plgd el el
ol S el o0 ballunsS caodles
ooliziul 45 03,8 iyl (VA) 3,8Y Slalllas
o 2L Sdgmgp olpen 4 posee |
J55 s sloallosS gsae ol el ol
Sl Lo S Sgmg . (LS &ygo 4l 00
plsd sl (oS 5 cudlw Condg St
) BV U SR U | COPNEIWOR L GV WS Y- R WY
5l Cmilons ] cuw 4 g 009, PH zalS )
O Bsben sle ws,See 5l (S o)
JeolbgSY Lawgs (55,000 STy ddgs -V
V) sl gommgs iSL collad glls a5 b
O =T 9 (10) (ool pinns Zupgs ¥
5 HleS ol ;5 IS5 g 039 pacigl 4
O0) [ leer slocs S Bi> (g1 2,
VI
45 ol Jbs 4yt slaallagS s
Jol8 Ll (558 oBows 53 (29,50 55l
oyl 59y D9 )0l ply el a8l
s 5,5 Jolwd a5 09 o o

Codlw Camdg 9 £ 990 plgd jLiol
Slonloss g5ios ply 5 Sl (S
Jeaz) ails jlo sme oglas o b 6&.%&)'—\
9V Sl LSSl jo 980 plsd sLitel (Y
Glo b5 ¥ jlews g cllls o sme gy Y
slctel Sl acils o pme Oglas wals
VooV sled j0 oS (58,5 1,8 con g
Vo) slesd Gm g og S ¥ jled 4 cod
ugLﬂu A_by co)_f L.Q,_,a.o uLuﬁ.a_ajﬁ as
LY 9 ) )L°-’)'5‘5‘*’UL"‘“’)" Coxo '9)'L.:-3-‘"
aiza Sl Lis o e Sglay VLo
s vl Hled 5l xeS (g lo sme job 4 SO

Y Jguz)
N SO BUNER Rt U
J‘)P O ‘SOLO).‘SL ‘S—‘Jj—‘-’ﬁ)-’ )‘ oolaz_ul
RelS 5 Cdl Condg S5 o (2l
o=l bl Billae .l ouls gg300 plsd Ll
aS asoly Hlas (V) o, o Ll ui;,ch)'T

9 ol b 4 ol L Sigmgy o998


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

e ady o Sles el Shhes b ud j0 ol S SSgmgp (99581 5]

5 580 plyd sliiel falS cow i slon Olse Gl ) (WSCEe 5 03,03 w0 4 (2))55
39— u.w.(bl_{ 9 o g,u.!_«as NP —— o &09.‘.’5)4 )‘ oolai_l ‘;5 ..\ALQ.: .)L‘?U‘
D05 (o8 (oS 9 (23155 las Lo OleS ows ;3 (29,500 Jols 45 098 0

el b ojolen b g 0,5 gy il siny

55 e SoallasS Candls Eupnds 5 gsiae plsd el bl sloo e 1Y Jpor

ilesl o oy

BV alle SEM aals b St Ssmg » @..b..;{ b Sdgmgn olie
(950 ($9953] 59) Frpn) ol Shhe>

oo JeF NS e Vv Esie plss

oo SYF 1192 V1P V/-f° ERSRW

oo Y VYD \/-f2 VY2 et 55

oo AJeYA \yy? \1a® \iyP 555

(s sSen (595381 9o Wl ¥ o 30 QLS Sisgn Y (o3l S 50 (@b St Ssgn ) Jolds salojl (slao o>
(P<e [ 0) sz Sl g WS 6l s asline e B> b s ) SO slo 1 Kle

bl g sl Consg So et slaalluss o Slas aslllas cpf o
bS8 —ilesl sleo e b cos
I KREPR Sz 50 oSl Slgmgp 5l eslaiul
IPSTRIPL SNRSSINE JU g I RO Shel (2ol 55 3588 pals s 3]
ool Lo olgs oails el mlie ORI Cdle Cundg v 5 g plsd
A oo 0,08 b ol slaase 5l asy  SSgmen 4510038 Sl plej Do
SSiam; GLS g ke poe )l e S8 Sk s 3 S 50 (2l Sk
ool Cogr Bged dul g l3gl8 CS 8 S5 0d g58as plgd jletel ralS 5 Cuedl
Dol co yNiS g nl (gl oLl Sl 0 ol St Sismsn Js

&lw

1. Agawa, N., D.N. Kamra, L.C. Chaudhary, A. Sahoo and N.N. Pathak. 2002.
Microbia status and rumen enzyme profile of crossbred calves fed on different
microbial feed additives. Lettersin Applied Microbiology, 34: 329-36.

2. Aldang, C., S. Cabra, A. Carlos, F. Carvgja and F. Rodriguez. 2009. Effect of
probiotic compound in rumen development, diarrhea incidence and weight gain in
young Holstein calves. World Academy of Science, Engineering and Technology,
33 pp.

3. Ali, M.F, B.E. Ei-Saidy, M.l. Mohsen and M.M.E. Kalalfalla. 2005. Performance
of lambs fed on ration containing soybean mea treated with formaldehyde and
probiotics: Productive and reproductive performance. Egyptian Journal of Nutrition
and Feeds, 8: 511-527.


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

7Y

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

Beauchemin, K.A., W.Z. Yung, D.P. Morgavi, G.R. Ghorbani and J.A.Z. leedle.
2003. Effects of bacterial direct-fed microbial and yeast on site and extent of
digestion, blood chemistry and subclinical ruminal acidosis in feedlot cattle.
Journal of Animal Science, 81: 1628-1640.

Broderic, G.A. and J.H. Kang. 1980. Automated simultaneous determination of
ammonia and total ammonia acids in ruminal fluid and in vitro media. Journal of
Dairy Science, 63: 64-65.

Castillo, C., J. Méndez, J. Garcia-partida, P. Pereira, V. Vzquez, P. Lopez-Alonso
and M. Benedito. 2006. Effect of monensin and yeast supplementation on blood
acid-base balance in finishing feedlot steers fed a high grain, high protein diet.
Journal of Animal Science, 82: 653-659.

Chaudhary, L.C., A. Sahoo, N. Agrawal, D.N. Kamra and N.N. Pathak. 2008.
Effect of direct fed microbial on nutrient utilization, rumen fermentation, immune
and growth response in crossbred cattle calves. Indian Animal Science, 78: 515-
521.

Donovan, D.C., S.T. Franklin, C.C. Chase and A.R. Hippen. 2002. Growth and
health of Holstein calves fed replacer supplemented with antibiotics or
Enteroguard. Journal of Dairy Science, 85: 947-950.

Duff, G.C. and M.L. Galyean. 2007. Recent advances in management of highly
stressed, newly received feedlot cattle. Journal of Animal Science, 85: 823-40.
Fayed, A.M., M.A.Ei. Ashry, K.M. Yossef and F.A. Salem. 2005. Effect of feeding
flavomycin or yeast feed supplement on ruminal fermentation and some blood
constituents of sheep in Sinai. Egyptian Journal of Nutrition and Feeds, 8: 619-634.
Fuller, R. 1977. The importance of lactobacilli in maintaining normal microbial
balance in the crop. British Poultry Science, 18: 85-94.

Galvao, K.N., J.E. Santos, A. Coscioni, M. Villasenor, W.M. Sischo and A.C.
Berge. 2005. Effect of feeding live yeast products to calves with failure of passive
transfer on performance and patterns of antibiotic resistance in fecal Echerchia coli.
Reproduction Nutrition Development, 45: 427-440.

Gilliland, S.E. and M.L. Speck. 1977. Antagonistic action of lactobacillus
acidophilus toward intestinal and food borne pathogens in associative cultures.
Journal of Food Protection, 40: 820-823.
www.vetmed.wisc.edu/dms/fapm/fapmtools/8calf/calf _health_scoring_chart.pdf
Holzapfel, W.H., P. Haberer, J. Snel, U. Schillinger and J.H.J. Huisin't Veld. 1998.
Overview of gut flora and probiotics. International Journal of Food Microbiology,
41: 85-101.

Hossain, S.A., S. Parnerkar, N. Haque, R.S. Gupta, D. Kumar and A.K. Tyagi.
2012. Influence of dietary supplementation of live yeast (Saccharomyces
cerevisiae) on nutrient utilization ruminal and biochemical profiles of Kankrej
calves. Int. Journal of Applied Animal Research, 1(1): 30-38.

Isolauri, E., Y. Sutas, P. Kankaanpaa, H. Arvilommi and S. Salminen. 2001.
Probiotics: Effect on immunity. American Journal of Clinical Nutrition,
73(Suppl.2): 444- 450.

Laborde, J.M. 2008. Effects of probiotics and yeast culture on rumen development
and growth of dairy calves. Ph.D. Thesis, Faculty of the Louisiana State University
and Agricultural and Mechanical College, USA, 54 pp.

Lehloenya, K.V., C.R. Krehbiel, K.J. Mertz, T.G. rehberger and L.J. Spicer. 2008.
Effect of propionibacteria and yeast culture fed to steer on nutrient intake and site


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

A

20.

21.

22.

23.

24,

25.

26.

27.

28.

iy o 8las el STss b et 3 lySl Ssgn 095381 il

and extent of digestion. Journal of Dairy Science, 91: 653-662.

Michael, D. and B.S. Abney. 2001. Effects of feeding direct-fed microbial and
prebiotics on receiving calf performance, health and fecal shedding of pathogens.
M.Sc. Thesis, Texas Tech University, 46 pp.

Mohamadi Roodposhti, P. and N. Dabiri. 2012. Effects of probiotic and prebiotic
on average daily gain, feca shedding of Escherichia Coli and immune system
status in newborn female calves. Asian-Aust. Journal of Animal Science, 9: 1255-
1261.

Nakanishi, Y., CW. Arave and P.H. Stewart. 1993. Effect of feeding Lactobacillus
acidophilus yogurt on performance and behavior of dairy calves. Journal of Dairy
Science, 76 (Suppl.1): 244 pp.

Nemati, A., S.IN. Tabatabaie, A. Davar Frouzandekey Shahraki and Sh. Eghbal
Saeed. 2010. Comparison effect of Saccharomyces cerevisiae yeast and Protexin
probiotic in starter on blood parameter, Immunity blood, behavior and fecal scorein
suckling calves. The 4™ congress on Animal Science, Kargj, Iran, 2141-2144 pp.
Riddell, J.B., A.J. Galegos, D.L. Harmon and K.R. Mcleod. 2010. Addition of a
Bacillus based probiotic to the diet of pre ruminant calves: influence on growth,
health, and blood parameters. Intern. Journal of Applied Research in Veterinary
Medicine. 8: 78-85.

SAS Institute. 2004. SAS/STAT 9.1 User’s Guide. SAS Inst., Inc.,Cary, NC.

Van Soest, P.J., JB. Robinson and B.A. Lewis. 1991. Methods for dietary fiber,
neutral detergent fiber, and non starch polysaccharides in relation to animal
nutrition. Journal of Dairy Science, 74: 3583-3597.

Williams, P.E.V., C.A.G. Tait, G.M. Innes and C.J. Newbold. 1991. Effect of the
inclusion of yeast culture (Saccharomyces cerevisiae plus growth medium) in the
diet of dairy cows on milk yield and forage degradation and fermentation pattern in
the rumen of steers. Journal of Animal Science, 69: 3015-3026.

Wohlt, J.E., T.T. Corcione and P.K. Zgjac. 1998. Effect of yeast on feed intake and
performance of cows fed diets based on corn silage during early lactation. Journa
of Dairy Science, 81: 1345-1352.


http://rap.sanru.ac.ir/article-1-289-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-15 ]

Research on Animal Production Vol.4, No. 8, Autumn and WiINter 2013 ..........ccceeureeerireeeieseeesreseseesessesessssssesssessessessssssssesenses 69

The Effect of Feeding of Bacterial Probioticin Milk or Starter on
Growth Performance, Health, Blood and Rumen Parameter s of
Suckling Calves

M ohamad Hosseinabadi', M ehdi Dehghan-Banadaky? and Abolfazl Zali®

1 and 3- MSc Student and Associate Professor, University of Tehran
2- Associate Professor, University of Tehran (Corresponding author: dehghanb@can.ut.ac.ir)
Received: December 23, 2012 Accepted: May 7, 2013

Abstract

In present study 30 female Holstein calves with average 40.4 kg birth weight were
used from 14 until 65 days of age. Calves randomly divided to 3 treatments include: 1)
bacterial probiotic (4x10° cfu/day) added to the starter 2) bacterial probiotic added to
the milk replacer 3) Control, without microbial additive. Dry matter intake, Body
weight gain, average daily gain feed efficiency, BUN and total plasma protein were not
affected by treatments. Mean plasma glucose, fecal score and health status were affected
by treatments. Apparent digestibility of DM, NDF and OM aso pH and
N-NH3; concentration of rumen fluid between diets were not significant discrepancy.
This study showed that addition of bacterial probiotic in starter decrease glucose
concentration, addition bacterial probiotic in milk increase blood albumin and addition
bacterial probiotic in starter or milk replacer improved health status and decrease fecal
score.

Keywords. Suckling calves, Bacterial probiotic, Growth performance, Blood and
rumen parameter, Health status
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