WA bl m ¥ ojles m V4 050

FIVYFA lasoin

A Olo 9 3,Sdas o 3 o )51 9 ,Ul &l LT 51 odlasuw]
Slon grdley

P LS st o Saall alime Woyiwes ¢ Ny Ladlg T oblel dyas ' loxdl g STyl
Oyl eyl oo ; olRily ¢ 65yl Uil ¢ ol pole 09,5 (658> (gommitils .Y
Oyl eyl sy sl ¢(gj)aliS 84Sty ¢ ald pole 69,5 ol .Y
Ol S <0yt oKD ¢ b @lio 5 (£55LiS uad g e ool pole 09,5 luitils ¥
Oyl eyl e ol8uily ¢(g5aliiS 8uSLisly ¢ old pole 09,5 Lokl ¥

Al s et ol e nnb wilio 5 (£5sbES ey esold pole 09,5 luils B

WA/ FIVY i bpdy fo,l WAL/ Y/ Fidllie Jgog gu b

o>

YY Sleslin ol b azy Sliv 53 Shee eoptiy I8 —dl ol en 40 iy dih o gladensl (gol U1 &ls s 30 Gadsws opl o
IS oa Ve Lo Y sy 8- 5 01 Bl WS sy o e ) 5 eld L2lesT (glae o s oy 2 o3blge 5 ey ol
Vo boser ¥ 5 S bale SIS 5 i yS=dl O gekie 5 G B Yo L UL Bl WS Opks o X 10ns 5= 01 05k UL Bl
Sl 5 keis o ilasl glgsl s adle s gy S5 ble o S S 53 Gt 5= Ogakee 3 a3 Yo L UL B DS A
Sladle 5 (p<+/20) sls [aalS |y adS 555 o 0 4 et sl ol e U1l AW 035581 a5 S el adY 4y by e
ddls s oyl an o VL s s ALl s B s, 5=l eSe b ol e LU AW L e 4
(p=2/00) coily j2alS o, S s¥ o SIS a5 sl S au e 53 Ul &l Al Sl eslizal b (poman (p<1/40)
S el o 4 5= 035531 L ol e LI il Wi U6 M s 1 oy Sl oS sl LS el ol
§3ds gj_ﬁ‘,;‘rt_; =SB aa S LB LG U b AW 5 s ) S=dl Olejan eslitul iaman AL &S S
O3 e 03,1 (Sl e Ol 4 155 on 1 U1 s s (23T ol 51 Joole il 5 L sl 0L 55 6 50L

38 eslizal (gls LA 5 & e 55 Gty 5-J1 JoSe ol e 4 alS o 2 Lo Shes e Ll

M CA.:LL; CJ)QA-:‘ ‘)Lr‘ Sl ‘(5)‘.5]:’ AjLOJ'.! A aJ‘)Lf cw::;‘)kg—d‘ :Lhejl}.).:ls

Email: akbari.amirl@gmail.com J s ooy


mailto:akbari.amir1@gmail.com

Glme o 4ty 8-l 55530 o s [TV e e
Oleily 5 wliss 035 Ll sos s b Bls AL
e )S=d oS [WIsls 5 5 Ladle S 5 1, Sl
S mo S 5 A8 53 o e el L
g5 LS 5 SIS Can Sy o e S
IVIs 53 o i Lol 53 (S plie slags loy
o by s Sleslinul L a3 plonil dallles s
O Sl S ((ols  slve L3 (s S=l el e
i m2d Sohl Ll (2 S Gy 6,0
S 1y b o e 5 lias OO el Bl S 0 s
Sl 5 U 2 Sl el eslizal pimean sl
L D] 55 esls S2alS 1 Loy 055 Ay edS 6 5 0l e
3080n s 2 e 03 LSl A e s
Lol ble 6T e pde 5 Ok 3 ol gl i L
A5 0Ll 3 5 3 Gl ol 5l 055 e Ul s Wl
Slaodis JUT oman (3 5 0, asY CuiS Sy s
sladul sl sus wxlis alS & &S LUl als s
o=l Ol g edd S dalllae (il mgn5e L1 O
ol 3 Bais Ll el Sl Sl G plal
sl e Ol U1 Bl W 51 oalital g s axllins
Sl o Sas 5 8= dhelen 4 s Wl
slaadle s js Glss sl ol pan S LB 5 42y

'{)‘.’Lﬁ)‘ﬁj‘.’,

by w9y 930
$lilge sl5 5 Bl Wl YY1 nlesl ol il
22 eSS NPI0 055 Sl L casle iy U5 Slex
A eslaul ij L;)')}L:S Bty ;;a\b r}lﬁ el.<§.w.“o\
O3 gsl &l sladl Kl s olas jib 4 ladle s

Lzl e zes STy 5 Ol wblil 5 s S

doio
slaasia el o slaayss Ao s Ve s s
Slesleal Cde en 4 s o ol st 4 4dss
oalS e gle gl s Goslis Sluls
Slals Sleslaul o2 e pls o lsa
S 1y Ll s 5l 56 s s Sl (55 55L5S
R A S S S W W RCE LI Y
(S3sS o b gbaessl b ol 5 S [YA] das zalS
S sl g ol Bl 4 slane Ul elS Ll U1 &1 A
2y e (SL Gloses (5 g0 S )

O OVe ey s Ol s LU S W 5 Olsee
Gosl 2 Gladl I8 3 of Ao y3 00 350> 43 45 o
soblos ol ol e iliss oY gm0 LU
sgd ps Voo dleas 55 o fas HUle sls
Ol s oy o8 RITSTSTIT IR SRR
Sluls Ol geay 5 odis ang sslinal Lol 51 &S os W
e o3 VA B F LU B Y] s e o g
G Slay b e 53 Shysst ool oS [V] 50
Ol Rl ) e et A5 Ol 53 ShalS sl 05k
Bl ol Cad oMo [T e o x
O LTI A 53 s g e #9350 Sl s Aol VL
oz Tias &5 sl J33 b LS 5 g5l 1,
035 o s 5 VS 5 0T it 5 SOVl
LYP] Xl Slas) ol cowls

Shacds Sy o sladenl JWEl 6l s ) 5=Jl
55 5 Sl 5L 5550 (S s [ 4y o) s 85l 500
e 05 2 A S S el Sl (sl e
o Sladal O snldenST 58 el 8-
D8I e a3 5 US 53 o g 2ol 5l
sladlu S 5o 1y wlss, 055 Silsl ot 8-dI JeSa

ol ) Ly slopsl O35 2 5 55 | Jb>= s

Sty

\Y’*f Ql.';..gbl 'f AJWI \* 092

YYA



6)'},; 6\.&4.“.'9}» sy olap K :ﬂoﬁ B B C”:.é)ls—d‘ K] )U‘ Gl Ul 3' ealaiu!

(S5 b do 3 ) (b3l sboe s pbond oS 5 5 (SThs5 olpe ) g

Lao o (i sl o )LS 5

UG O + s 5= e, 8=dI U1 &ls Ul dals
A\ \Y/7e \Y/8e V¥/2e g
O/ O/ \O/f+ O/ ol sl &3
YO/f \AVASZ YO/ fA/Y$ e
£IAO Y1/ ¥ £IAO YA/ ¥ O
Y/ 8 Y/ 8 Y/ 8 Y/ 8 1S s
A Y/VY ¥/VE ¥/VE L g s
v/¥ \ai v/¥ v/5¥ pAS o s
Veles . Vofoos . 'l &l U
o o . . (Oseher 55 Connd) iy l5= 1
AR AR VA AR S Sl S
LIAO “AD LIAO “IAD E R Wt
AD IAD IAD +/AO e Sl S
«/0) «/0) «/0) /0 Sas
Tt LS 5
Y/ov \lid Y/OV /83 (p S 5S 53§ JSKe) pncd o L5 (555
£4/4Y £4/4Y £4/4Y £4/4Y (do,3) i 83bo
VE/os VE/os VE/os Y/ (Siz o3le Ao p2)pls 55
AV AV YA/Q YA/Q (Six o3l Ao y3) Jshos 650500
$E/Y /Y \WAR fA/f 83s U0 )3) (5 b b Slalua g S
/4 /4 VY VY (Ko
a4 /¥ /YY /¥Y (Siz Bl Ao y2) oS

(Ko ssle Ao y) i

5 it s Ao VO)p L (s Lo sa MY o plie LB (53531 p S 5kS 5 YOV ol (550 0 S5S 55 (o SIS 7745 (g5
(Gl oy 55 53 Jdoeels b Ao 3 YV (i el s 53 J el b oy YY/0 (g 51 o las Ao )3 VY/O (8508 (oS5 5 Aoy YT
(St osbe olil ) i oy /Y (dS 23 VWY S 0o 3 1Y (5 b b hkon e S o3 Y9/

el ot ) pls Sl ST S 5 amen |05 ()T S5 Sty (1T (i 5= IS,

YO E ppelts o S ha Yor D el (Al Aoty Sla Yoo A el s Ml sl l5a Fer (Ll w@,wr;}x;'
oo e Sbe T oal p S e Tov e 8 0 S YT i 0 S Y ve s i 0 SAY (S 2 S140 ¢ OS] 5T ¢ S e
23 psehe 0 S e 1) 5 0 S e WY IS 0 S e Ve s p S e
i L e (SC2 w3l 0SS 53 (5 JSIK Y/AP)AL (5 S o310 OF plt (65 51 st BT &l o e BB (555 dsloms (51 ¥
oSS 53 L;)Ls&vm).uw,;gi@&u 3 (o3 AV )3 o (5 S o310 iN Vitro i situ i, 4 oS oo sl v LB
( Szt osle p 84S 53 (5 JLSIS ¥/47)as oslizad [YVIME= 0/8 DE J s 3 51 0T o e |1 (65 51 dalons (51 5 (St 83k

-~
Syl
\Y’*f Ql.';..gbl 'f AJWI \* 092
Yra



By 4di 5l 15 5 K S el 15 Y ol
Laels cgblsz 6555 0Lk b3 i plnil 25055 e
oo 4 SIS ) ey 4 i3 YO Laa SN 055 5 b
5 el as¥ SIS s cnd eV e33b (5 Sell
055 ey mim Salbied 5 il shads o o dle
Dl s g Seslul slim! 5 sV Calises olakas
Seslial Uy slas SlS &, b ulad s Laosls
ks i ) Ay sl MIXED w5, 5 SAS i3l
s 5 s il Olmean pls ool il Ol e o
Jice 3,15 (S8 ke Olseas Sile3l 6505 53 4l
L
M
cgoatj ¢yles i Ti¢ S Sl ezl ize Y &S

—ialesl Ul eif ¢ mlasl 5o ol dslas

Y ijk = p + Ti +goatj +eij

Llaa

o g @b
055 ol =l el O35 cadsl O35 o ool slis
3 b an SaF be lis, 05y SRl s S s
slao o Lol wdss gladle Sl L oo e
35 gl pls e (Y Jods) s sdaline calishs
Olss o 1y ol aslas js badle 3 &3V sl 5 5 Shas
ls s B 085 5 (551 s D35 OLSS @
ol 05 g alie ajlag o it 83be O mn yioman
2l ol o5 A3l O35l M pts s Wl e oS
AT sl o 5158 50 alie axdllas s

WY 5 b o) bl adls A6 e a3l sslinal |
Sist o3l 55 (6t 03 ,d Slag b, 55 (Mo
ol S VYIS sdalive ays O35 Liul5dl 5 5 jeae
U0 U5 o3 1 5 ks s 3l eslizl oS o

LY T 6 e slasl8 it bsle G an (5,

bl seb 4 asnle i35, 1Y 5,00 plasl 5l dx
Ls wde 5, A Sde 4 ialesT glae e 51 SO L
o coro5=Jl s U1 Bl DS Os b el Lae
099 b ) LS=Jl O LU &l Al wsya Ve L
35 o=l O 53 a3 T LU A
L LU Al dls sy Ve péﬁ)uﬁs-ésbpfjlgi
g&éi:brﬁﬁjaﬁjg—dlow):wvn
BU,1S 51 Ga ol 3 ealiad 5550 U1 £ D6 s 5
b, s s g esle oS 8 U1 sliss W)
DLy s 5 0AS (6 Ty 5L g S
33 Sl ol s sy e (6,00 0T Sl
Sde s ol S mle i P sl s s sla S Ses
s LU B U ) a2 S sl YA
5T iy Sl il 1 53 0l o
st Sl oSl S8 L o g 4 a5 L s
el s i ST ol Laadle s AL 6 (Sl
Sl e ol b5 o a5 _glde Sl Lo
oty Slyss 5 () [YF] 4 (s S el
Vivecele 53) Cog 9o 5 L@,LZ‘J&-)J}L)BLASMLS
A el Sl 3 adle s slasl s (Winncela
Lao o ol s 5 e plie LB (6550 ke
o Laadl gy 55T gy 5 B pae S5 B3l 3 LSy
aw Sialasl 6y Jgb s Sl 5l o Gl b
b Sy sle plend SLS 5 5 (654500 b
Senss Al 5y Cda 53 A e 3ylkl sla )
23y a sbadisad 5ot 4 S g e L yal adle
aa Sl L el 5 5 ekt Ll oa Lol
sl S L 5l eslizal b (glis 3l 50 (5 alls
eolie (s eslinal s O me Ol geas (ALTA) L s
Sl [T ds il gl sl 50 (6 a2 LU

O S amia Jler a adle O 055 Ol S

Sty

\Y’*f dl.';..a'bl 'f AJWI \* 092

Y¥-



6)'},; 6\.&4.“.'9}» sy olap K :ﬂoﬁ B B C”Lé)ls—d‘ K] )U‘ Gl Ul }' ealaiu!

s Ledd 4 s Glae s s o il S
i Sl JaSe 03538 Vb s 5 8 055 250 sl
I ol L il b me St i3le (5,50 50
3 oSl sl Sl s wlis, O35 SRl SSke
D8 & 5] 55 4l 550 i b O35 sk
ij N 035 p e 8=dl s LU &l Al 5l eslanal
e s Sir a5 5N i
Sl s b 3 aS el Wl (P sas )il
dlsb 5 S gl 5 o s S ks i )lS
—J sl oy @IS L adS o Ol il (65555
L ol (p<e/+0)esl, Lials S0l 15 A 5 oo S
s A yd 53 058 Sl g Sl el il
Solom sladl s NS o, Aoy a5 Lse
ol DV el sy Olow g Gl 3G
5l 5By 02558145 LS IS pamas s
= el 5 S o JalS ol Y

Hk}ﬁu)T@bbsw‘anﬁdﬁ}&w‘

AU o 4 801 03538 ialesT el o

ol i)l S daly e 55 I adl s Slas
s sl gladla S 5 (s 8-dI S 05550 ol
358 bl b e Six 3l o 65 Sl ey
03 mamen [V 0 Sl Lo oo 5 5 Sl
ijd_w L aS ulsp obe gbadle S 5wl gladdla §
sdalie 6 50 30 s andes s ls—Jl Calise
Gl SOl s, a4 Sje sltas 5l 5ol e 45 S
sl il gladle S 55 STV Flowd sdew; wd
Sty e bS5 DS e o b
O oo S=dl Ol By moman [F1sls )58l A ys
Y Ladle S s, (2l A5 555 55 08 /0 4 sho
A 5 0% S S L bl [TV el il 35 Ao
VY 55509 05 52 s s, S iy [RalS oS Ol s,
Lo bopgs (a3l s [FY]0s S sdalie (2ol 3l d s
e Oleally 5 @lisy O3 (Rl 3l o b mae Si 83k

o ol pils=dl e S5US 50 e, S Jue Ve 500 L

.JJ‘J@‘}M u&uﬁju—d‘f;j@s}bc;&x\"'}JQ“J})\
Y Joder
5t glast il
oIl ¢
Sl o + s, 8- Lls Y alles 5550 Slas
s Sle 8= Jals
Bl Ul
YV \$/0Y /00 V2OV V£/¥4 (¢ 558 Il 035
“/AA YV/¥$ YV/Y YS/YY Y£/AY (¢ S55) 2le 055
/AN Ve/a¥ ARVIIN 4/8A ARVAR! (@f}iﬁg o5 S 53 03 Sl
VAR Y /PA AYV/e QYO VYY/AP Gao 0 p5) €liss 05 I3
Yo /00 AVA/VY 44 ¥/FA AYY/AN 4. ¥/%Y Gy 53 Dfu,m S sl
</OY V/YY V/YY V/OY V/£q s s co e
»
»
d’)h—d/,b"!'
*»

\Y’*f dh’.«gbl 'f AJWI \* 092

¥F



QB M Fad A <TE e oy of o e amel D (0r/ i d

O g (579

A PIENY VI CEIAL A Qv
O ey (579) F404 WO “4ib\4 WAL A o/
= s (57 AL VVAR qet 1A ot AATA AAAN Qi
i
et sl o ) VA/a Q1/h BYiA 4vid 4/t V4
o e ey ey (o L/ QLA BA/AL 4474\ 49/ Bi/e
4 R () /04 VAl g viAg "WiAS AL AL
ST () A “A/Ab4 “A/445 WAV ANAA v/
7 (579 VTN Add VAN L YOI A £/
0 (57Y) CAVA VA/44 VA S IAK i Avir
T (59 Al%Y VIS “AOY 3% V40 SAS
S (57 iy *A7bA 4V L 4IAN A NG
e § R (579 “Y/AbA NI YEIAEA 6/AbE Qiiaa 44
ey 0T AT o QA 4/ bY/ e Avio A
e ST F (S ) AL AN 4did Avid o s
Ko (SF 579 WA 04 FYVaN EYVAN A AA/Y
~ ($F 559 Avih S AV YA/ At Ahie
el Cu N iy 1444 2044 414 VOIA RSVR By
Afes Lo (¢lem) AVIBA {Q/bd ALFe4 A4 7% A4l
[ M& Sad MJJ QAl A VAVERY JEVARN LNV Vb (/e

e G AT R e 0= + e < 11”

SRR n

=S e g

2 e

=rép & & rmes Imp s ¢ - F emeo gy Hapa® ched

g

Y45 dt’«a’UI YUL,...‘:.- \4 092

Iy Ja/,z«‘)‘

YfY



6)'},; 6\.&4.“.'9}» sy olap K :ﬂoﬁ B B C”:.é)ls—d‘ K] )U‘ Gl Ul 3' ealaiu!

oo g S o addllas nl 2 L[V
L5 L eSO e shais mlan 5 falS Sl
103 S ol Ll asls oles il ils JI s LUl Al
Do |y o bl O pmlitnst 2 )8 S1as
JoaSe Ll doas (Rl (6508 e o)l s 51 I
Al BLil o 53 s ralS s Sl
dhae shis mbw gls, 0050 oy o) bl s
e b Ok o R 5 PRI s 5=l R
DFY] bl il 8l ensls=dI VL e b 5 2als oS
T e Ok S S As s Y S e Sl
s 13 s 5= d1 LSt o W a5 4l
DB)o Aol e Rl Slojen ey Cute S
sl bz i S I g6 s (SUI &l
Gl Ul WU 5 5= 15 eslizad 50
Ol cauly 03,5 035 doys ols OLis (F Jsa) sy
JECYC R T VS P PRV FIRCIP S VTR COP O
o S eslial b3l sl b g3l g aaly ol

LS)‘.BJ_.’. QLQJJ;J_?)JQ‘JJS/QU&T&})M)J))

Sl me) 3 s L el s dis Ol S5
P 5lee) sl S3L s m o) e (sl S 52
AU o (55 SlamsT Clled 5 oz sladd
S b (B S Gl gz 5o [WV],8 e Ll 8
S oS LS e S A
Lol 5 S deul &S ol odd Jaseine [YA]s 5
5 L 0de 53 i s WS e s S
S g sl 5 S o sl &8 Csl ol 5518 s
gl [0J653 00 O 53 (o2 025 AR o 325
LTVIs0s 0055 035 b e (Stan atal; aliae claio
Ss29 olslae s Laadle . oLg O35 o O
aialy dise shais gl Sl Sl pde (I
2l b ol i hms sy sl L6 b,
S men ] gadle S 655 » s 5=l Sl eslad
S S 5 S 05y adlas pl s ax ST VO]els
wlie s s Ll aos 515 s ls=dI st b
IPYT sl il 53 ax s & sons T 055
S Csl el 1S ol ddlles s OV

IV el Wiy o Y o (ol al sbadle S s
Al SRl 1 e lS=dl Rl L slabine b Do sy
¥ dsar

Lo e

e Sl 31kl gl axdlas 5 40 Slio
LU s + s ,5-Jl oe,8=dl LUl &l dw Jali

Al AEVARA o /AD Y+ /YA KV RIS
/Y Y£/4) Yo/4v Y/ YO/VY auly
\/$¥ YY/08 Ya/8 . TV p Ya/ve ol
/Y0 AAVAR YY/VY YY/40 YY/o ¥ s o
e Y /¥Y YA/YY Yo /AA Ve/84 e

-

held

\Y’*f Ql.';..gbl 'f AJWI \* 092

Yy



VARDICIJER IS ON WP NI BN (T FEPR
4SS Gl o Cel LU Bl s s (K osle Aoy
bl sl S asle nl b odle &by S0l
AU ol il @3l S s sk sl e o2
3 e SCis esle Ul Bl W e U ee b
.@\eMmg}fl};)ﬂw

JURCR R S I R APV PRSI S WG FIF 2
izl glasls s ) lS=dl 555 2 0 8 b e
Lﬁ)l;a@w:ﬁpdﬁ&wwﬁd&nﬂi@js
6ﬁ&@%l§ﬁ:iﬂ&;,:bl.[\‘\]:b>ﬁ|)
Q}MQP;)‘HJQLAPZJ‘MJ%’L&&)J%
ol S e oy oan ol 5 e e
B Do e 53 3o pe (8551 M e
s BB (5350 SRl 4 el pl 4 L il
D8]34 o

—J‘J_ogﬁlﬁe\)_mﬁa_&«j);ﬂ:ﬁ:ﬁctﬁ;)w‘))
b U e S LS eas Sl S

V..,a_é
s et b it sl bl ols 3 | o sl

MMG;;\:&AS\)J}M%\ﬁ:dJM}

33 s S=Jl AR oS dsls 0L i [VY]
b e Gladenl pis SlllB oo 2 Ll sl ,lE
sle 5 St ble s bl s & BT 5 5
DA IGlazsls Ji
05 033 SRIP eSS o A5 sl S e
0SS a5 5 s (Ll Jods s 4 e 5L)
Sl (Y oa3 505 O35 SRl a5 L) 2N
ol Smad (F Jsier) A aale 2slesT lasles
Cmndd ialS el O ladils 4 Comd LI Bl Wl

o S S A Cead) e 0SS a 0dd el

s el ialllanys il el s b Gl e
s eple Py e 5o L oobles sladl o)
S Y Slio S Ls S 518 L B 5 Wl
03530 b e [IVICES 3 0 () e il
slaadley o a0 i 25, 5 V5 55 Ao s 4
LIWVISs S edalie 42N lixl 039 5 e Solo
Lol andis Lo po adY Dladad 035 05,50 030
IVl o 55058 50555 fs 5 Lsw )
L ol bl s bdle g A5V (lirl s 03 S5 s
Lel Llis 035 5 5, Shee 035 0Ly 4 015 o 50
L¥] sl s
C B U Bl AW 5 e, 8- 15l eslizad 36

M
s gladle ol o oAb paa LB Lol
Sl ssb 4 8- d1 Lo b ol e LU AW L ol
GALb an Sl L ool 53 4 STl Al

(P<+/40) 5 ol Lo b aline T osbe

ol o33 QLS O gl s Sl OlS 5 (6 alb

)L@}_: dﬁjj—@‘ 4)U| L;;L?— Q‘y)ﬁa}w XD ax)ls BE

Eol g slasl8 s o 4 UL Bl §ylas Ao s
jdﬂa&@)\ﬁ}j&d}e}br—&@b&i\ﬁ\
laallae s Ll ¥ Joad sl s s ial5l Ualae
AU U lae ¢ SV L0 wlis,y G ae S
ol Bl ks T osle (St 03le pan B
23 A 3 s s Ll als Csl ax S
@l_tj): le_oj .3}2-} [YO] C,.uu\ OJM)\_PJ’» :\JL.»J;
3le LUl sl oY pmme 3l eslizad 30 51 ol
sla el 53 dan slsn pdan Skl 5 e S
&JLA)TJJJ_A Q‘RJJQJMJUL& «.J_/.-«GJ)‘J\M
5,5 Ol Ol oo ol xS e a5 a5 L ols ol

A3 VAV PS ams 0391 (il il Slasl s oS

Sty

\Y’*f Ql.';..gbl 'f AJWI \* 092

YFF



6)'},; 6\.&4.“.'9}» sy olap K :ﬂoﬁ B B C”:.é)ls—d‘ K] )U‘ Gl Ul 3' ealaiu!

s ST 80 Byl Cnd 4 55 b Wl e 5 sl
g e Shst sl pl Kl L Ol5 e o
3 il a5 S Sl e ls al
—d1 58 68 sl sS850 5 nl sl
DU & ol e s Shas 55 2 (5550 JoSo o8 0008
S 2R bl 4 STl olid gyl sy s

sl Aulsel rl;'-

PO Glae o gl p S osle doyn Vo s
5 (U2 s JU, P55) 5 VEAA S50V WA FE S e
STyt i o o 53 U1 1 D 51 ealizad JUs w
AP =AY el Ois SRl eSS 2 W sl
(p=2/00) Sl Shals o S i p SolS
el xS s nl Sl ol il w5 L
Goblms uss (o5 Slae b 51 U1 &y Al L ool «ils

' ssbles sbdley dhe slge o AL ek by i, 1 5 L0 s W1 eslized 3G 0 Jpir

A‘).:?
LT ) 4 opyls-J e 3 40 i
b Sk SeS=dl LUl s dals
LUl dus
oYY A YV/A) Vo/£0 \GVias VA/SY St b3be
Y \/YO VYO VV/£0 Ve/ve \DAL Sleske
N E \/0F VoY SAIY SVIYY SONY obt 55
/0 Y/AA VA4S VY/AV® vo/fal 2N o
+/a) YOV ¥£/74 FF/0) FO/X0 FY/VO Sk 6l

(P /00) ol lsbine sy a3 alia o Sy Ll lis D

o5 adY 5ol 03 SRl p SIS p sl 4 (Jby) ST dnga Ul Gls B 3 eslizal ST £ Jyas

Lhoﬂz-

Y + 8- Ll s adllas 350 Slio

&3l b Sk a5l dals

LUl &l LUl

o Sl Sy ay s

A YO¥0 FALQY 0Y5+0 FAFAY OYVEY
o5 055 R P S LS
e Syt as e

/00 0544 Naras VYASYA®  AYOVO® A YYD YR

TS A oSS

3 il A e s e D03 Pl AV oy sl 0ld 4B S LS s 5 e 4 (L)) (St alse Sl SIS e ed )
T VO by g Sdae JaSTe Y r e S Sl S e UGl AU XA oS e V000 IS oS AW L LS M
Mevve gaiyls=dlides S A i ol S

el ods ELS Y Jsd s asN O Y

(P<e700) ol lsbin ez o 53 alie b Gy Lpll sl 1a-b

-~
Syl
\Y’*f Ql.';..gbl 'f AJWI \* 092
YFO



[1].

[2].

3.

[4].

[5].

[6]-

[71.

[8].

[9].

Abbasi H, Rezaei K and Rashidi L (2008)
Extraction of essential oils from the seeds of
pomegranate using organic solvents and
supercritical CO2. American Qil Chemists'
Society. 85: 83-89.

Aerts RJ, Barry TN and McNabb WC (1999)
Polyphenols and agriculture:beneficial effects
of proanthocyanidins in forages. Agriculture
Ecosystem Environ. 75 1-12.

AOAC. (1990). Official methods of analysis,
15th Edition. Washington, DC: Association

of Official Analytical Chemists.

Awawdeh M, Obeidat B, Abdullah A and
Hananeh W (2009) Effects of yellow grease
or soybean oil on performance nutrient
digestibility and carcass characteristics of
finishing Awassi lambs. Animal Feed Science
Tech. 153: 216-227.

Azain MJ Hausman DB Sisk MB Flatt WP
and Jewell DE (2000) Dietary conjugated
linoleic acid reduces rat adipose tissue cell
size rather than cell number. Nutrition. 130:
1548-1554.

Bunting LD, Yawvuz M, Fernandez JM and
Solaiman SG (2002) Growth and metabolic
responses of Holstein calves fed broiler litter-
based diets supplemented with —carnitine. Animal

Feed Science and Technology. 98:61-71.

Carlson D, McFadden J, D’Angelo A,
Woodworth J and Drackley J, (2007) Dietary
L-carnitine affects periparturient nutrient
metabolism and lactation in multiparous
cows. Journal of dairy science. 90:3422-3441.

Castro T, Manso T, Mantecon A, Guirao J
and Jimeno V (2005) Fatty acid composition
and carcass characteristics of growing lambs
fed diets containing palm oil supplements
Meat science. 69: 757-764.

Chapa AM, Fernandez JM, White TW,

&b
Bunting LD, Gentry LR, Lovejoy JC and
Owen KQ (2001) Influence of dietary
carnitine in growing sheep fed diets
containing  non-protein  nitrogen.  Small
Ruminant Research. 40:13-28.

[10].Colomer-Rocher F, Morand-Fehr P, Kirton A
(1987) Standard methods and procedures for
goat carcass evaluation, jointing and tissue
separation. Livestock Production. Science.
17:149-159.

[11].Doreau M and Chilliard Y (1997) Digestion
and metabolism of dietary fat in farm animals
British Journal of Nutrition. 78: 15-35.

[12].Feizi R, Ghodrat Nama A, Zahedifar M,
Danesh Mesgaran M and Raisianzade M
(2005) The influence of urea treatment on in
vitro gas production of pomegranate peel.
Proceeding of British Society of Animal
Science. p: 223.

[13]. Foroozandeh AD, Amini HR, Ghalamkari GR,
Shahzeydi M and Nasrollahi SM (2014) The
effect of fat type and L-carnitine administration
on growth feed digestibility and blood
metabolites of growing Afshari lambs. Journal
of Livestock Science. 164:67-71.

[14].Hajilou M, Dehghan-Banadaky M, Zali A and
Rezayazdi K (2014) The effects of dietary L-
carnitine and rumen-protected choline on
growth performance carcasscharacteristics
and blood and rumen metabolites of Holstein
Young bulls. Journal of Applied Animal
Research. 42: 89-96.

[15].Hill GM, Newton GL and Blum SA (1995)
Carnitine supplementation of feedlot heifer
and steer diets. J Animal Science. 73:34.

[16].Greenwood RH, Titgemeyer EC, Stokka GL,
Drouillard JS and Loest CA(2001) Effects of
L-carnitine on nitrogen retention and blood
metabolites of growing steers and
performance of finishing steers. Animal
Science. 79:254-260.

Sty

\Y’*f dl;'....e'l?l 'f AJWI \* 092

A rd


http://www.google.com/url?sa=t&rct=j&q=j.am.%20oil%20chem.soc.&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.springer.com%2Fchemistry%2Findustrial%2Bchemistry%2Band%2Bchemical%2Bengineering%2Fjournal%2F11746&ei=sKSIU76OG-St0QXK9oD4BQ&usg=AFQjCNFVUajKYEyI-oYZQ_STSHQRGdh5yA&bvm=bv.67720277,d.d2k
http://www.google.com/url?sa=t&rct=j&q=j.am.%20oil%20chem.soc.&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAA&url=http%3A%2F%2Fwww.springer.com%2Fchemistry%2Findustrial%2Bchemistry%2Band%2Bchemical%2Bengineering%2Fjournal%2F11746&ei=sKSIU76OG-St0QXK9oD4BQ&usg=AFQjCNFVUajKYEyI-oYZQ_STSHQRGdh5yA&bvm=bv.67720277,d.d2k

6)‘}}.’, 6\.&4.“.9}» Wy CJLL&J éjﬁoﬁj_ﬂ o o 3 &::.g,lS—dlj,Ul Gl Ul }‘ ealaiu!

[17].Karami M, Ponnampalam E and Hopkins D
(2013) The effect of palm oil or canola oil on
feedlot performance plasma and tissue fatty
acid profile and meat quality in goats. Meat
Science. 94: 165-169.

[18].LaCount DW, Drackley JK and Weigel
DJ(1995) Responses of Dairy Cows During
Early Lactation to Ruminal or Abomasal
Administration of L-Carnitinel Journal of
Dairy Science. 78:1824-1836.

[19].Lacount DW, Emmert LS and Drackley
JK(1996) Dose Response of Dairy Cows to
Abomasal Administration of Four Amounts
of L-Carnitinel Journal of Dairy Science.
79:591-602.

[20].McDonald P, Edwards RA, Greenhalgh JFD
and Morgan CA (1995) Animal nutrition(5th
ed.). Harlow UK: Longman.

[21].Marinova P Banskalieva V and Tzvetkova V
(2005) Body and carcass composition and
meat quality of kids fed fish oil supplemented
diet Options Mediterraneennes Series A. 67:
151-156.

[22].Modaresi J, Fathi Nasri M, Rashidi L, Dayani
O and Kebreab E (2011) Effects of
supplementation with pomegranate seed pulp
on concentrations of conjugated linoleic acid
and punicic acid in goat milk J dairy Science
94: 4075-4080.

[23].Najafi M S, Zeinoaldini M, Ganjkhanlou H,
Mohammadi DL, Hopkins and EN
Ponnampalam (2012) Performance carcass
traits muscle fatty acid composition and meat
sensory properties of male Mahabadi goat
kids fed palm oil soybean oil or fish oil Meat
Science. 92: 848-854.

[24].National Research Council (NRC) (2007)
Nutrient requirements of small ruminants:
sheep goats cervids and New World camelids
National Academy Press Washington DC.

[25].Cliveira 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 J Dairy
Science. 93: 4280-4291.

[26].Sadeghi N, Jannat B, Oveisi M,

Hajimahmoodi M and Photovat M (2009)
Antioxidant activity of Iranian pomegranate
(Punica granatum L) seed extracts J
Agricultural Science Tech. 11: 633-638.

[27].Sanson D, T West, W Tatman, M Riley, M
Judkins and G Moss (1993) Relationship of
body composition of mature ewes with
condition score and body weight Journal of
Animal Science. 71: 1112-1116.

[28].Sanz M, Lopez-Bote CJ, Menoyo D and
Bautista JM (2000) Abdominal fat deposition
and fatty acid synthesis are lower and -
oxidation is higher in broiler chickens fed diets
containing unsaturated rather than saturated fat.
Journal Nutrition. 130: 3034-3037.

[29]. Seeram NP, Zhang Y, Reed JD, Krueger CG
and Vaya J (2006) Pomegranate
phytochemicals Taylor and Francis: Boca
Raton FL.

[30].Shabtay A, Eitam H, Tadmor Y, Orlov A,
Meir A, Weinberg P, Weinberg ZG, Chen Y,
Brosh A and Izhaki | (2008) Nutritive
andantioxidative potential of fresh and stored
pomegranate industrialbyproduct as a novel
beef cattle feed. Journal Agricultural and food
chemistry. 56:10063-10070.

[31].Vernon R (1976) Effect of dietary fats on
ovine adipose tissue metabolism. Lipids. 11:
662- 669.

[32].White TW, Fernandez JM, Harding GD,
Williams CC, Bateman HG, Bidner TD,
Derouen PT and Froetschel MA (2002)
Influence of L-Carnitine on Performance and
Ruminal and Blood Metabolites of Grazing
Calves and Finishing Lambs. The
Professional Animal Scientist. 18:59-65.

Sty

\Y’*f dl;'....e'l?l 'f AJWI \* 092

YV



Journal of
Animal Production

(College of Abouraihan — University of Tehran)

Vol. 19 ® No. 2 ® Summer 2017

Use of pomegranate seed pulp and L-carnitine on performance and carcass
traits of fattening kids

Amir Akbari Afjani'*, Hamid Amanlou?, Abolfazl Zali®, Hamidreza Mirzaei Alamouti*, Mehdi Ganjkhanlou®

1. Ph.D. Student, Department of Animal Science, Faculty of Agriculture, University of Zanjan, Zanjan,
Iran

2. Professor, Department of Animal Science, Faculty of Agriculture, University of Zanjan, Zanjan, Iran

3. Associate Professor, Department of Animal Science, Faculty of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran

4. Assistant Professor, Department of Animal Science, Faculty of Agriculture, University of Zanjan,
Zanjan, Iran

5. Associate Professor, Department of Animal Science, Faculty of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran

Received: May 24, 2016 Accepted: July 14, 2016

Abstract

The aim of this study was to evaluate the effects of Pomegranate Seed Pulp (PSP) containing long-chain
fatty acids with L-carnitine (LC) on performance and carcass traits of 32 Mahabadi male kids.
Experimental diets were (1) diet without PSP and LC, (2) diet with 10% PSP kg/DMI and without LC, (3)
diet without PSP and with 300 ppm LC kg/DMI, and (4) diet with 10% PSP and 300 ppm LC kg/DMI.
Kids were slaughtered at the end of study and carcass characteristics were measured. Addition of PSP and
LC in diet decreased kidney fat (p<0.05). The kids fed with PSP and LC supplement had higher fat
digestibility than other treatments (p<0.05). Furthermore, the use of PSP in the diet decreased the feed
cost per kg of hot carcass (p=0.05). The results of this study indicated that replacing a part of dietary
cereal grains with PSP and LC supplement decreased kidney fat. Also, the simultaneous use of LC and
PSP increased apparent digestibility of fat, and showed numerically higher performance. According to the
results of this study, the PSP can be used as an economical byproduct without negative effects on
performance, and along with LC in the diet of kids it will reduce kidney fat as well.

Keywords: carcass efficiency, digestibility, fattening kids, L-carnitine, performance, pomegranate seed
pulp.
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