ostochnof)
cob oole WA Jlos /Y o)l YE sl /ol pole sl imggy &t

Animal Science Researches

QL il ST (gldaasi (5 pudada 1l sladadel ¥ 9 09 lus 5 GBI gy (g St (g5 g )
" yae P 97 SS0A S () galan (U5 gl (A8 (s sans (59 i dabld

AN dy WV il s sl

Lo NESAR (,\; LI Al w8 (g sofs)

Lo, NEOH sl rjl_o °,9J§ JW\JY

e oKl L;‘b (’}b °JJ§ L L;wt«;)ls C}yT J':J\;
Email: hfathi@birjand.ac.ir :«5Ke J yos®

ouisa

oSl Geiss 8355 5 sy il shie dlse e s s Sl ssla (LU Gl 3 5T Juola) HUI Gl L
Sl a5 L SBA ohse 0 Gl 4 psies € (bl Ho e 0 Geste Sk S plsie 4 Bl
GO0l 5 (ShsAta (Bl s T 5o asase B K 0t GRS AL 5 e e Gl 3 i o3l
S 5 U oble (RS Ca Wl e oS ol (S0 sosldee slagiss O (S 2B wsdee O (2132
S9N s aaal b g SIS Y 5 V0 N slajgu Ho Saa U Gls Al Gl s e g (Shhea sl ge (o132 (35
bl 5 hasd s niuiad laainl b (8 ol 5 cblle (oliaad S5 Gupw @8 S 18 oB S5 9se
£ L HBolad WolS ol LIl 5o Lasals golel Julad 5 3a3 s (5Se Il o (glaaSlss 51 Guy 5 (ldaaSs POV
09 2B Sl 5 alh g ol Hlis @l .l alas) 43a5 GLM 45, L SAS (s LT 108 o 5 b gs 1SS
w8l (BAS S5 3 Lo T Do olae slacl s g S Oloee <€ s 5o @8l Gl 331 s SELS Y 5 V0 (slaj e
a3 aSlie (36 cble Lol cdl ol e (halS S0 dw 5o b (LG5 S 5o S G0 5 s ol 3 S cble
ol 58 (2B S8 Lo S w5 SWE el clle Gl g BB slagil a5 s S 18 BB a0
Lol il (ualS (e S6lS Y 5 1V0) b YL slajss s (allko g 5 OB wwl (lhae 5 @il ShalS Lajga
GRS Y 9V slayn 5a 50 B 3K 5 oliee 5 @8l (ol (e (2l LB S5 S 50 A 3V 5 clle
sole aeia culls 5 KA suls (slaen auaa cubls (Sad sule glaaSs s piitdad slasiul b il saals
S oo Kad ssle GMeaS 3 Guy ania ol Lol @i & 8 B sal cad (iol€ s JS 5o Saa
ES5LS V0 50 L L1l Al B 55 sy L & dhalas mli b s GLES gLl e LalS LB
ol (SIS il Jold sue Salgsas LB slagil 5 S 6 (RS e ) by sliea 4 ) e (n i
2B A a3 s Jold Slasas) (BT casla ghls Sudgoua BB lagil bis o (Ko 5 5 Subs

2 5 8 SLS 5 6 U wls Ul suals o851


mailto:hfathi@birjand.ac.ir

WAY Lo /Y ojlouds YE b / ol pole gla yimngly &y i

Sl Ll ol ssla LI Gl i Sl sdle
- QUWPENLCUMIN b RO | VORI S
5 Sabe 5 Yoo hLKaay alyan) il Sl
sl il olse & < 50 gl (Y- ol,Kas
1o SluS 5 salan Bl g o Al OT 5 Jslas
s oS53 gha S ailiea B Gls &S o 3 g0
"o el (S sale Gl L9 s e sl
el (Shysa U Gls S 598 laws o8 b . el
9 @ st BB el fus Ll e S
ok O S ol (B8 olS 5 A sl (S
S e Ses dinb 3l ol Sl BT cnals
gloibsas ol wlS e gl sl sleS 5 o)
S5 G 208 pane Gl faS gl aly Gl
S 4 GEUSS 1A ssua o YL plae 25,1 L
sl (S o) Jae ABAe slagiss s
OBl 5y e (SLEGIS all 336 BI85 e 5
L& aanl b b5 5 oo (Shsa alse 5o S 36
836 Ll (YoV Jlim g5 Yero Laslicd) als asas
See Ao ol alle 5 S LGS
2500 Slaes) BT cusld o« ol a3 o (SIhsa
seala 3aEa3 3l Gua 13 el sud dallhe sisS
09 dsase Gl ol S el wble 5o 50d8 pw)
Ofiaed 5 (beae 5 wide LSS Jol) LU @ls Wl
pan cnlls 5 glall caluies sladaial
e 0T Saa sole ghasSd 3l a5 ghasSad

Lagdiy,y 9 9l
SUE 3 3853 ol Lo soliied oy LU ly S
g esand ol eSLd Ul esmluiS Gla
G 5 80d (658 Srusy LU labl SIS ol Lo
S oSl o) G deals L 5 usde 0S50
63 S sem 0 acal LLALS i gy ol 5 Gl Sl
byl 3 (blae sud KT LU a0 GBS ©

douado

Shsa s Saddan 5 Saa blio yu Y gans
uliiul 5 o0 g sl IS alo aad Hu suliial o) g0
iy 5 el IS (IS At s s LT 5
Shosa alge 5 ssliial (Y+1+ o SISIT Lid o)
8,5 1S (S plie Lo pad ustens B e
L soage HSA1 G i ol (Aladl (132 8 a5 b
LS sa faa 5 gdbhe ol g el (R0l 58] CBua
Bl ool S vl (Glae 30 Ll un (ga3a5 (gl o
glie bl 5 oul cadS b gldsle plie 5l oolinn
Sose s sosldae o Dl a3y 4 gooslas 5 2la2
(VN aloe) ool su g als 4SS Guaiadis da g
GoosiS oy (plie b LK Sl esliinl IS ol
oRalS -\ ol ceal Yla cyga ga 5l als wads s
>0 Ol ais Ho S ladsls G pume 4 baals (Sl
oz sladeling 5o pue Y 5 Wipd oo B e
el S) 5505laS wlals IS L ado (5l Gada
(Y0 S 9 V490

ol w lS Jold U slass, sl s Sais wlg o
SUI Gl U e 53 B olia LU oyl 5 o) U
Wwa Sl S b oo SU oluls ohpe
Shoss Gl wdlge oy (Sl Dlde 5 o0l
BT RIS | i H ERP RS COR VSN L W i X N
piSls Slge s ol (K2 sl ulal ) ala
Sk ORAK I AEs spua o oMo wls ) odas
T susSla wosad GaLlS (WAR) oKaa 5 sae
SUI ls 4l U s spmm e Gls 51 amsu VY
Wl el on GBI gaens Vo 5 A QR
sl € wals plas (YY) olles 5 claeall
Laplel (ool 5o S8 a3 (lid) &y HBI ls Ga S
o9 da3 oS G g bl Ll das BN 5 s
o Lol bl sgmy sud sliw 5 SaA LGI @l
Ols 50 58 a5 750l 5 pda ol @ ad e
il Gial 3l gl sine sk sk sl LU



ssaa o HCL-Butanol  gslaeSt sl s yanly
OLKea 5 S5 5) Gpaslin Sl Jolae Guleal 5 oyl
3 pa salosua BB Gl S ad sua (VAAY
ad dwlae oSIEe 6 5 BB US Glhee 3OGEAS
WSS sl Glose a3 slon (YA QS 5 (esl)
A Glaps YIS 50 5 (allS g «Se3Y1 aresd (SSB sl
Sad U o £ S (Galsoas BB sl 15al) By
s sul@inl ZA Jeilie o liac 4ags (gl s sus uL_.s.u.,T
A8 Ve oae 4 4R850 590 Ve ce i b
o308 4 e dalidl 5 glhaial G300 K
da 0 -Y0 gles Hu A8 oliS 5 g, Se5lul B 5 Jinie
L;);aJ‘AS‘ (5‘).; e REYRW (5)‘%5.1 J‘;u:u\.a.u
dolae 5 0ud U gles o Ladpas (8 SLS 3
system Jus Yang Lin) HPLC s&is 4 s o) 50
YA- c JJ]::)J}._\.:L S2on (LS"H aJS YL9100
Sosbie e &€ w0 calE 0 el
5um, Teknokroma, si. s UV/VIS 9120 | o<s0
(Yoo oKea 5 US) b solai! 25umx0.46um
s ol 56 6l (T (Jslie) B 5L a5 S ate
s S Gaal paddie slacd b T (s s
o yd '/’\ C.Ja-‘-&, L JBJ X L;LAJJ‘.\JU“‘ B
G olaSy pulal 5 s S Sosa Hlagd (32,58

SRV QYOS SN e N1 - EWANCH IV S FSDPNION ESOUe
sole (glaall gniaiad gladaial i s ¢l
(A SLS £+ Y+ cplidls aanli Guly 5o 3 Saa
-‘ald 5 Sﬂ oA Ll soldn 6‘4-."“5-‘1' 6‘2\93-‘-“:‘5 L Moo
b KOS VA ssla 51065 050 b U ia S 5 L
Yo ol JSaie) s BliS o SIS VA SaA iy
A s ju Vo @l dAls s e YA (s B8 ds o

“;._\ZS LR MJJ\\/O J}\S ‘L“%_.\S .A.‘.a‘)d\o ‘lfj-i.u

s e cdlo 1 VWAL Sl salsl o aS e 0 LU
ola) 650 Al il sad LB, S 4 gl
IS0l da 0V glos Lo (Sad sule s yu EV/0
VD23 Jas Bender ;1) 557 5o el (A cas
A gads0 5o S Al a5 ad Saa (LT
Koo o9 P aasl b g SHlS v 5 Vo
£ L) Ladigal 28 S 518 (B 9550 93wl s
JUK) ald s, oSad sale Blal o (LS
sla oo (oWl Vap50/0OTJs.  Gerhardt
Sl (ol SE460 s Gerhardt «lo< g)
(olieaksl EF11/88 Juo LENTON <, €I o, 5)
are dlge LHYBTS) maly O quan el
Jiud (o AC9801  Jue  AUDICOM
(aslyy XE2 Jao SECOMAM - jis 538 5 5iSauul)
sud (VA9A) AOAC ulgniy slaghy, Bib
Cas gea(yy OBI0 & el 5 A sa sl 5 sl
Jolas (gl € ad o, Seslnl (VA4Y) oL
Shss prac wlilsew ol moaw 5 BA sdy sl
=S5l s EDTA lind 555 0 PRV R (L
s gt Jslas 5 =ola 4 aglie el b sl yea J gl
potisel Jie 55 bl 5 Sojsilpn ) (sl
Al e S 3 g s ol solitad wle s
ol oo dolas slachmap S w8 s Ak e
1o ot (a3 (VA0 1S 5 Gunsss Ghoo 4 58
2 s bS5 S (Jsid bS5 IS Glhse (s
st o] K32 Ui 2 8 K oShiie 3B 5
A e A L5 ad suldinl Sgiel ssliac s (gl
03 098 Ve mesw b wa S bslas JVe (sl
So50le) Sebistle dABs Ve cae 4 iy
S saliial b oy as (oldT EBA20 Jus Hettich
IS Olose Slesid s iSunl 5 slSE S8 (58 sae
o olail BB e Jod olS5 S 5 Jsd ols s
sl ey B IS Gloae Lol a3 ad 6,8
63 O saliiil b aSlie 3B Glhee o (V00 LKL



WAY Lo /Y ojlouds YE b / ol pole gla yimngly &y i

Shesliind b badsar lass g sy 453
yeb s ED=a+ {(bxc)(c+ Kk} dulas
e I A SURTAL IRLVE SV B WU B S
) Al dolas opl lhal ok

D i3 e (i =B Sise sy w3e3 =ED
£ =K 5 iy iad 5 ul =C wias aS iy
xSl 5l ol s e

Obgo & Saa sobe sl aian culll s gl
W1 o 4 G ol gladasS glws (50
o B G ol SO s (uly g0 S o el
ao 1) ool Lo el SA Gue LS (it )
sole sl cina cull 5 wad Kol (o) Sl
ans 5 Jad Lad e (5 BWAN 5l 4 pad 58 (5l A
pead bl s gl s S dalas () pali S )
e swiladl 31 4K ) SaA sule ghuaSd 3 Guy
Ol oS el o sl V1 oae 4 S (Shsa
0 )+ ulasl & Ll gl sladenS Jaks 5o s sad
JAls .k 33, e Sue 0 dilie o3l by siaile
S s Taaa Hle cud slSias g5 4o ok o
Sde 4y g By Sl —Gay Jslae 53
B ad suls 518 o Sl dayu YA slos o el o
LS e a5l LSy ol€ins 5 Jslae slos
9 (ks 58 53 4w Vo) su suls 18 Lagg ks Jals
o YA sl b o&iis Jab cele & oae
Ol b S IS alal 5 aay ad sl ol Sl
Jobao b S ola el 51 Y5 O B as s
o b alad) was celis YE cae 4 50 51S0L
03 aela A Sae ) Gl Lo LS paias )
aaa a5 sad il (o) Smle 4ae Ve sles
i oSyl o] i sole gless 3 o
(Vado (il g LKL LLK)

dod Jsesd 5 50 GBLIS oSy S 5o asa cnlils
s S las

2Daizy

Y Qe — pane JeSo wim e ) udle dsu V
p NS /0 (S wisju /0 5 Bas Huss ds
sole o ) i€ oS w KBS VA 5 sbiw o3
cosa 0 (NRC Yo 1) @,laSs pho o (Sa2
QAT jas 5 pue cu Voo bylie Ml s ye
O Sad sobe gplaias goSeslal gl wal
slad 4 el Sus 0+ 3ilia 830l b il by (sladiasS
a0 S Ha Gypm ad sulilal jiamila Vox\
VY A 8 AT A E X Sae @ laduS 5 €Gd, 4 5a)
Obel 5o (gl . suly I8 Sl 5o cel AT
Al 58 ol oo el e Lo S G gl SO
S 09 5 e (AShHa O U8 LS (sl S
(Vooe gl 5 555) wb aladl (pae sl
sals LI8 wasl 5o shie ple) 4 by sladws
S UYS ST gesd obes B usew of so LS 5 wass
e O oo LS ol sl Guud LS
Oloe 5 Bk S 5 sdied e of L oS
aliae olele jo Lo Saa sobe Hudwal
sale Dl WA 4 e s b glaasSd gl S
39S daalas §paely SO 5l ams 5 S8 Lads gl S2A
sule (glaail (g ndy wia3 ladaiul 8 s 6l
(YAVA) alli puSe 5 b oSl (gulgiatiny adulae 5) Sta
NLIN €y 5 solatwl U Lasols (55 5 ad solail

fad alasl (Y- Y) SAS 5Ll L1580 a5

P=a+b(l-¢e%
lolas ol Hu S

el g oia =8 4 le) o Gad b luie =P
=t 5 ol w35 £ cul =C wdad oS hay =b
ol (elis) e o G sl SO L)

IS V/E Al Ve asan Fe wdiie Ve shad V8 alS snias JSaS g1l
Alaling 5 (pSlS 52 a8 Gin 53) /Y Gao F/1 5K0e o/ o) agiles o\

(lladloms sty coum o) Vevee e Ecpoling 5 Dagalisg 6 vv



AW pilesl slasled Gu anslly 5 asaes S
Olae Bl 4 Jy cudle ssay solel lo e
om ool s Jsbse slachus e S 5 ald s n
b saaline gl Sla fae CMEA) Liule)] sla,las
Voo ose b mBsior o9 ald 0 (lhee JhalS le
oial el L ol geddde (SIS
5 il (B S5 5o O Lo Jslae slacl,ua g S
Ll wu S GBS lie mlis 50 (Y004) GlLlKen
LE s S0 oyl b wals las ssa olidas o
sola sladils OF Lo Jlas slacl,wa s S olhae
sud alanl elyuas 4 1 of cle 4 edl Grals e
ehadon gladle o
sladsSlse o suiSK
sh S sladslse sl sas LS
el iiesls bogsse oUsoy T8 b s, SLe
cLchuan S (e S cle (lg e Ylaal
el (B g S5 o LT oI5 5 (Sualal ) Jslas

L;L&.\A\Q:\.J Jl@f‘ k) u‘

s ol

o9 aadh s SEA sule (glaaSin Hl Guy pia culils
culls = Kaa sols Mt auna cubls + G
OB, S olKis S 0 aa
Sl b (30la3 BLalS 5k 3ask 1 Laslass oo mlia
a0 b sad ol paa slasuls 5 28 S o LIS
bl w3a3 GLM w5, L (Y- -¥) SAS (5 LT 8!
tass Jid IS ok solel Jae mas

Yijk = g+ Ti + eijk
Selk g slas 31T IS oSk 1R GT Lo &S
soliienl b LagSiles olawlio 0l po iule)T slad

ad alas) 5al S (S5 g0l 3

S g b

e s 3

B s ouds QB LU Gl S phans S 53
sads soly GLas ) Jsaa o alias glajes b sud
03 dolasl Lad ald on Ll Blal 4 ol
hd palS ala LS a5 B sa sl

(Sid oalo s ju) Alids slayga b oudd (s g5y g oudiis b g5 5o HU difo Il sbeasdh (S 55—\ Jgu

e el oluil “lajlas sbiasdh s 5
sl OaSalas ylans ¢ v \ \
A -IYA NANS AR VY/-aP VYV NEQR- P
- “IA \Y/AV \Y/AY \Y/YE WA NEQI
- V/AY o+ /YA £/ Y £4/67 £4/a1 SBA s g 5o Jslaels yus
Y - Yo/Yo YE/A YE/A YY/V Sl o s o Jslaals 5ud

<efees Y /18 \/-xP Y/vob §/-V2 ST 5o Jslas slacyuua g <
ZAR AN AL Y/-¥ YAY AN SusSla
SJEA AR R ey Y R aaealS
\A /oY oY R & AN R Y, b
</o\ [\oo <[oY -[¢o -[Vo AN K
-/ea [0t AT A A A A
ALY [++8¢ [V o[\ RN ofee\ \L‘ML“;__,

5 ESHS N0 550 L st 555 LU Gl i ¥ L (o ,SHLS V- 0 b st B LU Gl A Y [las (Sl LU0 Gl s 1) las

(5;&“:‘5\" J‘gébadﬁwu‘;x‘)b“ubdlﬁi JLAfS

arela Sl G SRS u e Hlu e 0l (a5 o wlde jue e



WAY Lo /Y ojlouds YE b / ol pole gla yimngly &y i

TSR . IS SPCSI Y

5 Logal ols (2al€ syl e sk 1) 8 SLS 3
sty (G5 als8 B S ol (Y- 8) ollKas
Jolae slagdssd 5 s |, ladis dy ol ol
Al 535 IS e S e o311 oS Jolpe 035 b
Lol sl (aalS I an 58h eas 30 61 @l
Al Gl giee 5 s e O GBS Lo LBgs S0
SE OB G S Vs Sau b ol K s S
ccalio LU Gl S glagil Gia s ieSd gl
2B b Gl s YL lades © @Ol 5 su s
@B 9ss GBI (Y+0V) (Lo —J) rala 3adas
Oloae s SHLS Ve 5 V/o 0 gladss Ho LIS sl b
ohalS (g ls b b a I gladls Lo ), (8B S
S SslS Vs b eSS uly las Giae ol @l aly
wed (K58 usas sladls 36 S e LK el
9 YO VYV XY/A TVA wSi o Hla 5 Lol (uae
SoKes 5 K oimen il (ualS as s YA/
oo LE wal b oG,y o« wols glas (Y1)
Sy 53 15 BB IS e s S SS9V slade
L LE @aal b oo, ol b, ol ShalS duy
Lol sl 555 0T 36 US oldee 5 s 0SHLE Y 5
Gl 36 IS eSSV Sl SYL slasee b (pBs s
s Solal) ols (hals gols g ek 1 00
5V sl o Ll ansl b B (Y1) ololSan
5 sabiul) Lsw Gl 6 U8 Glhe S50 Y-
15 (VA (sl ) Mg 0 oS5 500 5 (YA ),1S00
b Llaie o€ T 51l GEalS ols e sh
2 S0 B s amad Guls S Gls Ul Ly oS S5
BB sl e ) eldla 5B e ol cble
drcl (SUE acl HU) Gy W 5o s s Salgsaa
B 5 A slags3¥Ka 5 5 3wl (K 5 (S
o SLS53 Gl G S slas s ot lile )
OS5 4 5 sad 4)al Qall o o s Sl S
lapaslSolsSae gl S Wb JaS e
o oS o o i e Oboae Oloas b 5 S

Olall) el sladls O o Jslas slac)yaua o <
GBS (YY) OlKan 5 (soma il (2l 3l (VAAA
Lol ua s S e o 050! dsle BB, wa S
oo LE wal by cals Lsb o T Jolas
slaclrna s S Gl 50 s SAS Yo 5 Y. slays
SLEas 5 LssBS) oS a1 Gaeols Jslas
(Y-8

8 Ly iS5 sl

o sads oUg,y LU Gls dles B8 olS 5 clle
QLI Y Joan 5o Bliae glajen b osad U5
IS Oose (38 BlS 5 S Glhae Blad @ ol o0
5SB!l (SUIK sl Gl guas LB glacsls (i
slaslas G B n3¥Sss 5 ol g 5 K31
G Jy oals ssay bl Llo g oA Ldule]
AW A 3V 5 wSIhae BB Gloae Lla
CAL}eS_): JS VA éMu.n.A Lb)ue: ‘:)3:} 6_)‘.;6-“ ‘)‘JL;’:AJ
S an b LBy 8 e LU Gls dlis s
1 olie (S (s Sl Y- 50 5o 5 bl hals
o LE @al b sbg,y < wsls glas (Y1)
1 s Sl US olime G SAS Yo 51 slajs
JJ%QQT&L&A‘JJ&\SMMJ@JJ
o Sl b Ly Sl 5 sl ol
Al sala Ja:s_) (C)T _)3;.1:) é\::§ SlEii, 9 (&33’2”
l_j Y_)lSlSLo LSML.’ K] \le_)tS L;)l;l-j ‘L.sld u_'l:.j:_,:f
9 sei s 0ks) oSS Ve S0 o LIS
€ 9 Y lajes so Lsw @ls 5 (Yorr o), an
08 sy alS 5 (VoY olLKaa 5 sul 58 (50) s S5LS
S Ol (Yoro olhlKan 5 cal) S5l YV 54a

! Carioca
2 Macacar



o Sl il BT a5 Gl g sans 5 S0
5 Jsliom & Lo S buys SJIK sl o5
5 oud el glie by (JAsSlse 000 b slad s Ses
Gous Gl VL clale Gl by gl oo i el )
9 Cuesame el spa Slgoma BB slagst )
OLoSer 5 (Slusge) wsdipe G 5 aS YA
33 o b gy ebla 3823 5u (141
GualS 5 15 585 stan @SS Yo 5 V0 (sla
Oy Ol O soliiid bl by enils slS 5 ol
o9 Sl el 5 SUIE el e (8IS 5 (5551 e
Gsla S, 5l soliinl culls ol 5 e STy sa
55 L0 Gl S g Glgee ols GRal3l 1 ol
GRS 510 slayss oo S an 556 was
B oo 58 K3V ael St il Jralk

s S350 T halS 5o B 5 Lol il Ghal

Sl BT cusld ws 0 VO s guas oS 3
Shhsa 5o LT Bia 5 dias o JiS3 1, LU @l s
310 LU0 @il Al SWIE waal Glye el S o g
e o9 (2B Su9 Ll il Luals s Sl ay
U1l Ul SO el Glyae sn B3e LRalS ol
15 o8l LualS (g Sl ¥ 550 5o (b b s
Yo JShpe 0os b Suo B JoSlpe K86 el
slas o oo Ylaial 5 (VA GlKea 5 L sh) sug
daal €S sals L SlEEAT .0 sk b S B0l
Sad sule wmn /) 5 Gha slackli Lo Sob
“eod s Sl sl wiad slag SL wd e
CEALS S Hu 1) Had i 5 su S Jiae | Sl
slachle cplnls (YN glhlKaa 5 5851) sas g
PSRV IRV Er S PR A SYE RN P [
S50 (290500 slaslEl s S Bia s 5 il
sl wBle JyslS (slasiel 5l g5 i s 4 o

(Sid ouls wis ju) Alide slajgu b oud g5 3 g oudiis 6 gh o GBS dils dldS 103 Gilaas 5 Suldle Y Jgaa

e ol Lo lass 6 s
Sl aSilas yLass ¢ ¥ Y \ T

<efese <AY VSN Y/vvP Y/oYP v/ay? b oS 5 <
AT "y \/-VP £VA\P YK /40 LS
LYY e - A S/ AN oSIie il
ofs oY -/\e -/avP \/v® YA Y/AE? Salsoasa bl glagsls
o/ o/ S /¥VP ATE /YA -Jye? SIS
o[-t oY /NP ARy < [¥y? Afye® S el
WA [\A <[P <[P /¥ AN Ol
BN WA L/yyP < [oy® -[g0® Yath S5V el
A ofeY o[-0 /AN o/4 JAY A 3V 5
oY /oYY S0 Ly Ny . /yal B on3YiKis

S GRS N0 S0 bsad B8 LU als i ¥ Hlas (oSS Ve 550 bsad ol 55 LB Gl s ¥ lad (il HB) Gl sy lass

(SSS Y 550 bsad U5 LU Gl dlis g Hlas

aeala Sl G IR u e Ll Aae Ol Chua 5 Lo wlde jie e

KB anl wiile K55 slad s go (g 05 9 o Bia
OualS 5 s CuSa Wb slasse Ho L GallSi gy

oalsi slols alssna Bl 56 g Gal 4S kel o)
BB e ol cble (malK el Slaas) (o]
ale J5i8 Ko oS sl Slse Ylaal o o gllas



WAY Lo /Y ojlouds YE b / ol pole gla yimngly &y i

g S (B ggps ¥r

Gl B B oo wiad psew oias LIS
ol e @il G eies wS G L el
O ol g Lladae golel LSS 51 a3l
o OB Ol Sae (alS Sely o SIS S0 5 Y-
3915 (B) wa S 5T was wiS Ghas (il 5 wias

(Ye-aa o), Kan
Cr o9 SaA asle S ke sl
S oos cele o oV 5 )08 Y la e
Oe ot (s Sl Vo a0 5o Sl an b LB
o oMie S o SlS Y- 5 Ve sladgs 5 g
S wo S GB,18 (Y- -ab) oK 5 ol & il
—sal LIS wadl bosad obs, YalK dlaxs o
el 5o /0Y Hse F5 0 laSd S5 sl
2 LA g e glassae F53 e (Js asSS (oS
bl il uals GBS Se0 Olalidl b cele
S oo LU Gl Al Sad ssle gheaSs aiia
o et 2abls (g S ol Gae S QB
GBAlS G555 550 (i3l b A sule sleaain )
Al 56 S cble (malK Jls @ Wl e S bl
KA sole waid oo s € wal oG 36 cas
29 GRS A sule 5 0peb paid e L (5
CublE anly 5 ga go e (5l (SISl 5l Gy lay
o8B @a3 50 (i) S sl K 5o SaA sube pia

ROUP SIS PP B

LS Ol sfadny (RS pae b
e SslS Vo 550 L b, 31 e LU Gl dls
1505 dsdiee Comne sala 3aisd da g Ll @l
Al o usa ge (8 LS 5 el Hlude (2alK as
o) oS 0T ¥ s olee Bda Ca L) Gl
eI BT cllas gl Jad Koo slad S
L 10500 ol e 555 Laals caodls 5 oS s g (558
S99 i o Gl dolb w4 wag
s g SslS Vo LU wls s gl B g5

Cubils 5 ¢ daasd gy @i gla a8
olis JS 9 glanesid 5l gy lanesd ada
SA ouls iyl 9S

pead bl 5 g Sl (5 ndy w53 sla anwl
sale o) S 8l S 5 (slaaSt Bl G slasSt
Al glayen bosad oG5, LU Gl s Saa
o GiAs Blad @ ol sl suls GLas Y Jgan o
St e Y lasme £55 58 e (s i
@GSl ) Gy peaa cullE 5 ool 5o o/
oo cxdls ugay Laslas G solel Lo ae (YA
53 755 b iad e i Bl 4 S
50 Sad sule aiaa sl laeSs auna ool
Laslass G solel Ll ae 3MEA! (3,18 oK S
Ol A Kad sols 433 S (i ks saslie
Vo sus o9 PuosI an b BB B e LU
Yldal odly o33l Lajlas pla 4 s o SHUS
B slasign sus s SHLS Ve Bl IS (glaj e
< Ja o e sty 56 LYKo 5 Sk b
cullla (ualS &ely 5L glajss oo Uy
LRSS A Gl 5 wiaS mse oBAs 5 S
855308 B0y 3 58 5oy 1) S S se S
5 A3 (B) s aShiie of gladle 5 sud
(Y+-ab) ohlSan 5 ol5 & .(Y--4ab ol,Kan
Losad b Yl das o < wu S 3,8



IS 9 asasid ) g (1Sl puda Culsll g slanasid yi 50 (5 piada jad (lasasas (5 i a5l gl daswl B Y Jgaa
(Sid ouls wis ju) Alids slajga b oudd (L5 g5 53 g 0w (L5 95 ya Ul dily WS SUBA oule (ool )l 95 olK5Siua

«r"""@"‘" oluil #La Hlaad
- dadl 8
Syl aSabae jlaze ¢ s Y \

‘et A IV -IYo <IYA AR () w35 g Obs
AR -/ < /YA® e d -/YaP YA b (0) w33 S Luay
<JAN ./+Yo Y A A NiY (sl oo €©) 43a3 0 enls
<Y AT <fo-b <[od? <for® -Jogb Y Dse g0 03 Sse soad el
ey JJAY JevP .Joyd <JsVb .Jo.ab ] 8 ssae E 5 0 s (sl il
WA [N Jes® ./442 <Jesb JEAR N s £ 3 Fise sy dadad
- IVA TUAES A oV/+¢ £Y/VA Ta/AY (St sole dempu) (sMast auia culils
na Sl sale (st 3] uy auia culils

et Yo%z Y- /TYe \Y/ P iau YUYV2 ;
(Saa sole dum Hu) Sl 5o sudds
Lo ya) E \;:KL.‘..)JS 3 i culils

-JAV UYYY oo/a oV/$ $4/AV YAt 2) o °

(S.CZ-"; suls

5 GRS N0 550 Lswd g LU Gl Ul Y las (s S Ve a0 bosad B LU Gl Al Y Sl (Sad U Gl i e
(S SS Y 500 bsad U g5 LU Gl dlis g Hlas

aala Sl G MRS u e Hlu Pae 0l Chua 5 Lo wlde ji2 s

dude gl 5 w8l (EalS (SOl arel 5 SIS s § S aasia
SA lags YK 5 b (Sl BT cueld b) JS OB 5 (B8 olaS 5 loee (RS Cago 2B
Ssage Bl g3 oo Ha Cpl S a8 K5 51,8 30 cas (B ca so Bl 55 o EAlS ) 4 s K01 als dllas
ool el obad s asl 3l JLos & 1 als sedlas b 55 Sy sa e g 5 WS sadisd iul33l
5553 SU1 Gl I 530 3 pub s e 55 3an3 ok 31 b g3 50 Gl ll oS 55 lsn
03 58 ala g Slae s SN0 50 bsudk L Olsse (RalS 0 pd anls (35 ¢ 00 oliale)]

o g Vo 598 58 e 4 (2B S5 oo alssuea LB

oala) Lacsls ol e (slal aS ugs (s9m0 0 (s SIS

ouldicyl vy 90 aalie

only a3 s (ola aaiiulyb (555 s B3 3 aallian ATAA (il el 5 o S5 op ol A will L2dy e
YooY sladadin 0 ula (als psle (ha gl 5 il dlae by gos 4ls () ARSAS Jolse 5 ala a5

WShysa Gipeme L1l Al gla smm b 033 535 AYAS (J gands 5 Gl Sha o @ ATE g o e
sladaiin ¥/ ala ol asle sla (a3 dae (o sia Slulya Gael slak Goa s sla el plie 5o Slae

AYY-AYY

Abbasi H, Rezaei K and Rashidi L, 2008. Extraction of essential oils from the seeds of pomegranate using
organic solvents and supercritical CO,. Journal of American Oil Chemistry Society 85: 83-89.

Abu-tarboush HM, 1998. Irradiation inactivation of some antinutritional factors in plant seeds. Journal of
Agricultural Food and Chemistry 46: 2698-2702.

Adamo M, Capitani D, Mannina L, Cristinzio M, Ragani P, Tata A and Coppola R, 2004. Truffles
decontamination treatment by ionizing radiation. Radiation Physics and Chemistry 71: 165-168.



WAY o /Y ojloss VY il / ol> pole (sl jimgly & i TSR IS TS

Ahn H, Kim JH, Kim JK, Kim D, Yook H and Byun M, 2005. Combined effects of irradiation and modified
atmosphere packaging on minimally processed Chinese cabbage (Brassica rapa L.). Food Chemistry 89:
589-597.

AOAC, 1998. Association of Official Analytical Chemists. Official Methods of Analysis, 15th ed.
Washington, DC.

Barman K, Deepak K, Dubey MT, Thirumeighanam D and Rai I, 2008. Tannins estimation. Dairy Cattle
Nutrition Division, N.D.R.I., Karnal, India.

Behgar M, Ghasemi S, Naserian A, Borzoie A and Fatollahi H, 2011. Gamma radiation effects on phenolics,
antioxidants activity and in vitro digestion of pistachio (Pistachia vera) hull. Radiation Physics and
Chemistry 80: 963-967.

Calsamiglia S and Stern M D, 1995. Three-step in vitro procedure for estimating intestinal digestion of
protein in ruminants. Journal of Animal Science 73: 1459-1465.

De toledo TCF, Canniatti-Brazaca SG, Arthur V and Piedade SMS, 2007. Effects of gamma radiation on
total phenolics, trypsin and tannin inhibitors in soybean grains. Radiation Physics and Chemistry 76:
1653-1656.

Dubis M, Hamilton KA, Rebers PA and Smith F, 1956. Colorimetric method for determination of sugars and
related substances. Analytical Chemistry 28: 350-356.

El-niely HFG, 2007. Effect of radiation processing on antinutrients, in-vitro protein digestibility and protein
efficiency ratio bioassay of legume seeds. Radiation Physics and Chemistry 76: 1050-1057.

El-shazali AM, Nahid AA, Salma HA and Elfadil EB, 2011. Effect of radiation process on antinutrients,
protein digestibility and sensory quality of pearl millet flour during processing and storage. International
Food Research Journal 18: 1401-1407.

Gil MI, Tomas-Barberan FA, Hess-pierce B, Holcroft DM and Kader AA, 2000. Antioxidant activity of
pomegranate juice and its relationship with phenolic composition and processing. Journal of Agricultural
and Food chemistry 48: 4581-45809.

Heidari H, Jahansooz MR, Hosseini SMB and Chaichi MR, 2012. Alternate furrow irrigation effect on
radiation use efficiency and forage quality of Foxtail Millet (Setaria italica). Scholars Research Library
Annals of Biological Research 3: 2565-2574.

Kitazurua ER, Moreirac AVB, Mancini-filhoc J, Delince’ed H and Villavicencio ALCH, 2004. Effects of
irradiation on natural antioxidants of cinnamon (Cinnamomum zeylanicum N.). Radiation Physics and
Chemistry 71: 37-39.

Maity JP, Chakraborty S, Kar S, Panja S, Jean JS, Samal AC, Chakraborty A and Santra SC, 2009. Effects of
gamma irradiation on edible seed protein, amino acids and genomic DNA during sterilization. Food
Chemistry 114: 1237-1244.

Makkar HPS, 2000. Measurement of total phenolics and tannins using folin-ciocalteu method. In:Makar,
HMS (Ed), Quantification of tannins in the foliage. Joint FAO/IAEA division of nuclear techniques in
food and agriculture, IAEA, Vienna, Austria, pp. 4-6.

Molina-alcaide E, Martin-garcia Al, Moumen A and Carro MD, 2010. Ruminal fermentation, microbial
growth and amino acid flow in single-flow continuous culture fermenters fed a diet containing olive
leaves. Journal of Animal Physiology and Animal Nutrition 94:227-36.

Murdiati TB, McSweeney CS and Lowry J B, 1991. Complexing of toxic hydrolysable tannins of yellow-
wood (Terminalia oblongata) and harendong (Clidemia hirta) with reactive substances: An approach to
preventing toxicity. Journal of Applied Toxicology 11: 333-338.

Nassar AH, Hashim MF, Hassan NS and Abo-zaid H, 2004. Effect of gamma irradiation and phosphorus on
growth and oil production of chamomile (Chamomilla recutita L. Rauschert). International Journal of
Agriculture and Biology 6: 776—780.

National Research Council — NRC, 2001. Nutrient Requirements of Dairy Cattle, 7th ed. National Academy
Press, Washington, DC, 381 p.

Nishino N, Wada H, Yoshida M and Shiota H, 2004. Microbial counts, fermentation products, and aerobic
stability of whole crop corn and a total mixed ration ensiled with and without inoculation of Lactobacillus
casei or Lactobacillus buchneri. Journal of Dairy Science 87: 2563-2570.

Nozie're P and Michalet-Doreau B, 2000. In sacco production methods. In: D’Mello, JPF (ed.) Farm Animal
Metabolism and Nutrition. CAB International, Wallingford,UK, pp. 233-253.


http://www.ncbi.nlm.nih.gov/pubmed?term=Molina-Alcaide%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19175451
http://www.ncbi.nlm.nih.gov/pubmed?term=Mart%C3%ADn-Garc%C3%ADa%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=19175451
http://www.ncbi.nlm.nih.gov/pubmed?term=Moumen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19175451
http://www.ncbi.nlm.nih.gov/pubmed?term=Carro%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=19175451
http://www.ncbi.nlm.nih.gov/pubmed/19175451

Oliveira RA, Narciso CD, Bisinotto RS, Perdomo MC, Ballou MA, Dreher M and Santos JEP, 2010. Effects
of feeding polyphenols from pomegranate extract on health, growth, nutrient digestion, and
immunocompetence of calves. Journal of Dairy Science 93: 4280-4291.

Omar MS, Yousif DP, Al- Jibouri AJM, Al-rawi MS and Hameed MK, 1993. Effects of gamma rays and
sodium chloride on growth and cellular constituents of sunflower (Hellanthus Annuus L.) callus cultures.
Journal of Islamic Academy of Sciences 6: 69-72.

@rskov ER and McDonald 1M, 1979. The estimation of protein degradability in the rumen from incubation
measurements weighted according to rate of passage. Journal of Agricultural Science 92: 499-503.

Ozkose E, Kuloglu R, Comlekcioglu U, Kar B, Akyol | and Ekinci MS, 2011. Effects of tannic acid on the
fibrolytic fnzyme activity and survival of some ruminal bacteria. International Journal of Agriculture and
Biology 11: 386-390.

Plumlee KH, Johnson B, Galey FD, 1998. Comparison of disease in calves dosed orally with oak or
commercial tannic acid. Journal of Veterinary Diagnostic Investigation 10: 263-267.

Porter LJ, Hrstich LN and Chan BG, 1986. The conversion of procyanidins and prodelphinidins to cyanidin
and delphinidin. Phytochemistry 25: 223-230.

Roy MK, Ghosh SK and Chatterjee SR, 1991. Gamma irradiation of rice grains. Journal of Animal Feed
Science and Technology 28: 337-340.

Sadeghi N, Jannat BJ, Oveisi MR, Hajimahmoodi M and Photovat M, 2009. The antioxidant activity of
Iranian pomegranate (punica granatum L.) seed extracts. Journal of Agricultural Science 11: 633-638.
Seeram NP, Zhang Y, Reed JD, Krueger CG and Vaya J, 2006. Pomegranate phytochemicals. CRC Press,

Taylor & Francis Group, Boca Raton, FL.

Stajner D, Milogevi¢ M and Popovi¢ BM, 2007. Irradiation effects on phenolic content, lipid and protein
oxidation and scavenger ability of soybean seeds. International Journal of Molecular Sciences 8: 618-627.

Statistical Analysis Systems Institute (SAS), 2002. SAS version 9.1. SAS Institute Inc., Cary, NC, USA.

Taghinejad M, Nikkhah A, Sadeghi AA, Raisali G and Chamani M, 2009a. Effects of gamma irradiation on
chemical composition, antinutritional factors, ruminal degradation and in vitro protein digestibility of
full-fat soybean. Asian-Australasian Journal of Animal Science 22: 534-541.

Taghinejad M, Shawrang P, Rezapour A, Sadeghi AA and Ebrahimi SR, 2009b. Changes in anti-nutritional
factors, ruminal dgradability and in vitro protein digestibility of gamma irradiated Canola meal. Journal
of Animal and Veterinary Advances 8: 1298-1304.

Taher-Maddah M, Maheri-Sis N, Salamatdoustnobar R and Ahmadzadeh A, 2012. Estimating fermentation
characteristics and nutritive value of ensiled and dried pomegranate seeds for ruminants using in vitro gas
production technique. Open Veterinary Journal 2: 40-45.

Topuz A and Ozdemir F, 2004. Influences of gamma irradiation and storage on the capsaicinoids of sun-
dried and dehydrated paprika. Food 86: 509-515.

Van soest PJ, Robertson JB and Lewis BA, 1991. Methods for dietary neutral detergent fiber, and non starch
polysaccharides in relation to animal nutrition. Journal of Dairy Science 74: 3583-3597.

Villavicencio ALCH, Mancini-Filho J, Delincee H and Greiner R, 2000. Effect of irradiation on anti-nurients
(total phenolics, tannins and phytate) in Brazilian beans. Radiation Physics and Chemistry 57: 289-293.



WAY o /Y ojloss VY il / ol> pole (sl jimgly & i TSR IS TSI U

Effect of Beam electron irradiation on phenolic compound content and ruminal
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Abstract

Pomegranate seed pulp (PSP, resulting from squeezing of pomegranate seed) contains remarkable
amount of nutrients such as protein and specially oil which in areas that it is accessible can stand in
ruminant’s diet instead of some cereal grains, but its tannin content can reduces palatability and
nutritive value. Irradiation is one of physical processing methods that can reduce tannins and
improve nutritional value of feeds. So, PSP was irradiated with three doses of 10, 15 and 20 KGy of
electron beam and then chemical composition, phenolic compounds content and DM ruminal
degradability parameters and ruminal, post-ruminal and total tract digestibility of its DM were
measured. The data were analyzed based on completely randomized design using Proc GLM of
SAS software. The results showed crude protein was significantly increased by irradiation at 15 and
20 KGy while water soluble carbohydrate was reduced by irradiation. Total phenolic compounds
and total tannin content were reduced by all irradiation doses while condensed tannin content was
not affected by irradiation. Amongst hydrolysable tannins, gallic acid and ellagic acid content were
significantly reduced by all three irradiation doses and tannic acid and punicalin were significantly
reduced at higher doses of irradiation (15 and 20 KGy) but punicalagin A content was not reduced
by irradiation and punicalagin B content was reducted at 10 and 20 KGy irradiation. Irradiation did
not change degradability parameters, ruminal digestibility and total tract digestibility of PSP’s DM
but post-ruminal digestibility of its DM was significantly reduced by irradiation. From these results
it looks that irradiation of PSP at 15 KGy had the best outcome because while it reduced total tannin
and detrimental hydrolysable tannins including gallic acid, tannic acid and punicalin, it caused to
preserved the hydrolysable tannins with antioxidant properties including punicalagin’s A and B.
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