\VQ\ ﬁlﬂA a)}.:x'f’ c)La.:: L}J“U& @W}f}lﬁuw

SUAS g oo 1 g (Foore yo5 (Blo L oF A Ol g (wy
SNV 9 s> By ¥

AN . Y N *) . .
dw&ccfdu})ajgc )ﬁ:alf.x.wajl.@.g

UK;NCU)é)JJL&SrJJ& a@': C)M ej;)l.rij‘:—\
OB 8 rb mlio 5 (55,5158 psle ol (i dgd UL (DL (5 585 (g miils =Y
QK;L,‘.,_b@L;UL;j)ﬁu;spi;a&:;u@wu,ﬁ)wu_v

A /PINY 2 pdy fsb AQ/EN S 2Bl 50 7 ,0)

e LS

S 3 el LA sl laien Ol G2 S A4S Sls past 5 i IS s ) sbay G 5 6505 Ll ale syl 5
Al SRS ) a8 Ksls 0L il A5 (5 Se3l s ad Sl pa (Sl o b e sser 3 S o b Ci S iS5 S e
s JolS S e 5l ey el VY s e (IS b it psba oS s ale 53 pin s e (P</00) 55 Sl pne U o8 S laS
S im s e S e 5l el ¥ 54 S s liS (als) O 51 00S o5l L L 5 805 s L oS ol sl e
dald 5 6 S0 (OIS a bl ln s bl ple Sl i el ISR Jles > <3S pH Sleslesss b IS 5 sba il
S anals 315 0L Ll Wy el VY (b Lajleg S s i SLSTI Gasls s BFY 5 8/FF IOV (i sy S e 5l ey abolibls
GO 55 el A5 ST Ol 3 Lajleg Sas 5l 28 i JLSSH Gasls 053 IS 55 0l G Slas 5325 AT LAYF ) ol
s ol T S e 5 6 S0 M8 lasles 53 S e 5l oy el VY Sl Ao yn (P<e/00) codls bl o gol3 ome
Sl sy (P>0/00) 5l 0l Cileses (sl sl fpm (sul3me G (S 0 5l o Sl VY 228 e K S 25 VAF 5 VAT Ay
3 S el VY Jgb s 5 bl gy eSS, Sla s o (gols e 80 J@u S5 8 S0 (SIS R ks
J=B ol i p b il alS W (65e 8 5 il s ens0 b Ol ey S8 5 8305 2dias Ul (P<a/00) s S
S (§ 5 g5 S WS IS (S b Lodiis o5 sla pale o 55 OLES Gl ol 1 ol gl 5l OLES 0595 sk 3 g5

dadls eyl sl

L;w)},:s L;AL» 4@;;;1:.:546ﬁfu)> té)\ﬁ@ blfejb.\:ls

b_shabanpour@yahoo.com:ct:<. Jsi ™

AR


www.SID.ir
www.SID.ir

e s oS ot LS 4SSl pas e

UL 5 55 Olad o)l

ST ol 5 0SS5 Y558 (s sl Coio
35 I i Gl 5 oS )y sz bl e 5L
G5 o=l 3l ke e b s NPT osls oale 05 055 5
3K S D018 Lk | sl o S kS Ol e
53 Ao 3l ey 0l Olale (1365 ale SlniS gla i,
5 DTl e e ol il oy Slonr
Ol sar 03,5 o 5 03,5 3 555 Olale (51545
S s 55 e s Shes b a5 by col ol
Al oo ol 03 e st S Ales el
o3 edd s 2 glag 53 OAS OS> o s s )
s ol 3l B W] s e e O 5l 2ol S
Soere 558 Al sl S 4AS Sls past anslis 5 )

b e M 5 650 LS e 5l e

Uhufbj‘)j:‘y—"

bl gl ol -\ Y

e 555 (Al S 2 S A4S Sl st aalllas sl
@3l VWAV Jle OLT s ccilises gla oy 4 o SleiS
eSS ) s> o G55 L Jsane 508 Lo
Dbl 03 1 aomy acilaie ol S Olale o5 sla Senu
Ay (P e g e O by L S g OIS
oo ity M 05,8 (5 sl Dlidis S
s g 5 a8 i OS5 ek wle 5 65,5l
SoSdmr Bl s ool s Ao Bl L8
Slogls OIS 0L O3 53 0le & e s s ale ((s3le
IS e e p S LS V0 (SIS L s 1) Yo
YA s aslem pglie 5 sba b ale (5 1SS O3be iU
CJG-E olaale aslie (S la g, Jlesl 5l |3 el
o dsb 505 Sl L sl sue Y glae s
pb s e BLLTYN Y 5o SVVEYY o
Jlizess Gl 5 b5 (i o S Ol sl
el (e o ) 853) i a5 5 (¢ 5 ) 25)
s S

Yy

dods —\

b 5 pls e ihS il S e S G
L Ses s albe ola [V] col s alis iy
T e R - LRGP RLEIY
53 s (S5 s g5 Sl 4 e Llaze S 0l ale
slac s ol sl U ol ss ol g i e ale O
L AS 5 aale (5551 p5 4 sba Sl ol jan (Slazeale
IY] Ao e e 1 5l s Al Dol Ll 5 0 S s
sl Ss 5 ki b glamal gbaadl 5 ozl
Ly i 330 0L JalS Oles L5 o pioman S e 3l L3
sesls 55U o ) il e cpl &S [Tl S s
TF] dns o (28l 15 Jgame kS Sl pohd ol ¢ sames 53
SRES il 2 (sl sasaes Sl S el
CohS Olf o oS Oles 5 auya o b &Sl ol 8l o
S Jsere 555 (0] 5,8 Lde sllae o 40 1) e
T3 o 3 o Ble (pl A3l a5 35S G e Olale
23,0 3L 5 OGSl s 5 Kile e 0diy aell U

Ol e S e 5l e oale CiS 3l glanilis da
o Al Oae Das aSOaS [V SF] S s K eS
0] SMae sl b OUS Cind 5 [4] alas il 0
o 5l ena S T lsaSs b b piman 3 S oL
kS S b SB S kS Lo 3 e slaadl e
3l g Kaiar Sl ale i S 5l eds A glees 51 2
S <l e e i S ST Ul 131 (0]
CaS W3 S 5l Ol (5 palie 02,5 o)l L s
J s (53Lal Qladily 5l 5 esls [2alS |, ol J geamme
N 5 F) ey S5 5 Pl Al K55 o0 [Y] a8 e
Jpaes Lok s oS il o ale 4SS Gla, psB s
ok 35ly oyl adlllae a4 (g5l pisee 31 glien AT
Ci S AS Sleo gt 0T Ol 5 5liS oK ale
DN O 1] wlessls

ol bty 3 (S il sladleS wlad b ¢ S0
2 Pl 555 5 OkadSSl sla, 528 55 Olale lezs (sl
el als 0 G b K ail olS ¥ iy, ol

ssd ol GeS A b Ol Sl gl (S LS


www.SID.ir
www.SID.ir

\Y“\\ J.ﬁ.lt’. cq 5392 ‘Yf' G)La.c.:

035 el s Lish 03 5 A8 055 Jlems s3l5
Celn 48 5l de s (gl 5 ol Kb a5 F gles
Lo TA] A 55 Todme ald 5 0l S s 8 616
S13aSS 3l dny 5 8 Al 035 GV aloes L S T
iy 3 (13485 51 day ald sl 055 o s s
eSOl sl i (6l s S diles N0 v s Oy
i 3 S s oty e Sl S
o sS1 by ol (5w O LSOl 5 a2l s
(CETI, ABBE. L3 sl S poma 5 sy Jlioms
A 0sls LS oSy s 4 p3 Uy 5 s BELGIUM)
s Ll LSOl et a6l (5510 5 450
Cola F 5 TP (gl Ol 3 (adir mls Olzen 352 35oe
L bl plosil 5l o3 oy i plonil S o 5l g
2 DTS s ho sde 55 p ke O 5l eslinal
S i 355 Olabe a5 sy S, Silesl ol
33w iy il kYU b ey K, 08 5
Ol 6,8 o3I L S o 51 ag Csle VY 5 Y2 o el
Lovibond e S5, ol vy S5, gls il
S ) e A el (0SS «CAM-system  500)
Sl 4 e oS by L@ b olie alsl )l

=3 3=,k 4o 5o Chroma ; Hue sls, 386 0l s

s S aslows

H°, = Arctan (b*/ a*) Nojled alal
o Y Y o0 Yo B

Coub ' + 6 T ool

el S o 5l ey ol VY o Olale abls S5, L3
A S Sl elS sbay Olale Casy ke A
e LS 13 i S5 IUT 5550 O G e S
L (b )+ Sl et S gty pasls oy ol L
S Al Ol S8 el s (ke ) Ve
5 G sk QL2 5 i3 okias L5 HR) (5
BLES-b sy eaas OLEHD) - 555 4 0l sl b

[Y']J...Z:L’L;A(j: Q.JAJJ&J

Yy

olab jlis -y -Y
GE30 A d 3 e 03,5 e r a ale Ragn nl
O3l 5l s 55 b oo 51 e Jsl 63 S s S leis
S 5 XS 5 el 3,55 B 55 s sba (51365
05 L pso 0,8 S JES e w s b S e
A ks o b e LT 2] 0L 5 e s
Shaaldos S 5558 55 ale JliS ol s b anlie ol
Dlas U ki Lol oldes 6550 Osk ool

Jw?.éjf)‘f;b,ﬁ)é ijn

LSJ‘:Jf 45‘9.43 -Y -y
slasles Olale i § 4S8 Dlo st ) o skatens
Gl pbs il Gls w55 Sy 51y ol il
0Pl sl Sl ol a5 LS esls 18 &
R S B W N P E S N0 | P PRGN JX SO IPUW JLER O
Sges 28 S el S e 5l e Sl VY 5 0 FA TP Y
oo Lo e S a5l ey ol i 0bej 51

RIS

Cb S S sbad po g S0l N0 ¥ Y
«Testo 206 pH2 ) , = pH 05,5 5,15 L ez ,S pH
Ol iy i Ohlas s )85 55 55,01 L (O]
Ol (ot S pmer Gl foand g LS (S 051
O 5 st oy rlwl o ed 6l 5 O (S
o o 3) b il 45 S s 3 S al [VA]
S50 S d o L)) 5 255 15 e i 555 2 (ale
5 AE Sl e g i gabewsa ale 03 5 e
A S ) ssamr yastls G 4 do s ol s
51 e O gLl M alos b a3 gar el
3heedes Olysl see ad 5l SRS 5l e oL S ale O
Glaolas 51 SO a3 S b O 51 e O plis)
3 a3 OF L1 s 03 O350 00 4 51 (5 840 50
2l Ol sl 5m ad 51 5LES 1 ey BBl &S ale O
Ol G S o3l Cmgr dd S ailows V00 3 0
330 gla oIl L s O ale i caend 1S

Lo/ CBs by e ale ja 5l mesle Yo XY X)


www.SID.ir
www.SID.ir

e s oS ot LS 4SSl pas e

UL 5 55 Olad o)l

el @ a5 L s ekl L alas s (g ri 05K
o b AR s e Al (SSY sl 5 0308
a3 e i)

on sbr G S el Ol S i S PHL e
Sla sy ol asdllas 53 [YVOYF] il o i S kS
AU bl o5 S pH il ks 05, 1 il i
O Sls5e3) P<e/00) Wsls OLES (5 )l5 sxs

Slaslas 53 S e Sl ey dlobdl o2 S pH (Sl
PIVY 5 BIVY IOV o e dals 5 5505 (SR
PH Bl S s 5l sl ¥ als [l glaabe 3
S 3l e ol Y Lajles [ Kos a5 s g ls |
sl sles 5 a3 pH Bl o, pH Bl «
APSIE 5 PN S sl 53 5PN (S0
Sl s e S dal e L S e Sl e S5l
A5 e dhay [YO] 555 o0 abiae PH 288 e (Dle
Sl S e Sl e Ypens e 3 SV il Jlb L2
slasles Olaale 2l ol Jlass opl 5o YT AL s
3 i S el 5 o Yzl (5,50 5 5 dals
e LS S e Sl ey Aol OLes 3 pH rals
O 5 LS8 sls Fo Ay dala sles 5o pH J5la-
S L5 S sdalie Sulbl e sl sl5T ale o andllas 3 [YO]
Ly g i (O 5 oIl S 5l 3 &S e ale
5 Al S s S 5l U5 S gl ale 4
5 X ls (6,58 PH S a5l ey b olidly i o T
Cillas 3oy o @L:;L_«SJ;,\,UpH Bl a5
Olis ol sdal \ Sl ad 43 aS s S pH =l sl
Sl Pl o K55 L J3la alae pH o a5” Sbs das s
OLa [Y8] OLLSen 5 sd ol 0did JolS i 5 5ar
JUES T g rK;.a A Ll glac s Jlos 4 a5 s S
SOl 55 s BB SV el 5 ol o 03,08
J=8 5 ca S pH Blas Oboy ami s 5 A dalp= Wy
o Sela TP dal gt o5 v (o e O
ol Ol Ll o s 4 L pH ol is S
A3 5 edalis

Yy

Solel sladbT -0 ¥

s S sad S Oga3l LIl sal s 4y glaesls 035 Lo 5
ST 25 5 48,5 S5 2 3550 S5
SlaoMst vy sl s S 515 6 b Kbl
Loty les dsb o3 i S AS Gla,sSB pn sll
S A S 1,5 aalllas 550 e b 4 Ol 5 ki
03 5 SSa ed il Sla0le) 3 L Sle anmlis
osliul /00 e 3 SSls Osasl ) i sl e
bl L0 p 5 5l eslinal b Gadows ol 53 (bl BIUT s S
<35 1 SPSS 16

Cow .‘9@‘;’3—‘”

CkS slaarla S SG Olse @ st 350 053 Jsb
b oale SliS G pls [VVO] Al o o Jas ook S
3z OAE JalS Oles o (golsime il Caliis la i,
23 i s gem (P<e/00) sl Calises slajla s bl
i S (6 il SladlaS whi L oS ol ale
VY5l B S5 S pla ale 53 54 51 ey S
o sl ¥ dals jles S s LlS jlkis l csle
ot ls Sl Uss Lls |y JlS i 550 51228 5
SIS Glasles @l (i 350 002 alS) 550
ol 3 VVRY 1sa 55 S e 5 YENA (5,80 OV/Y0
S s el HliS gl s, Lol es S e 5 L3
O35S (551 pd o e 5 03 S e 5l 13 (g ri
bl A5 Blasen ssb 3 355 0 OMATP G paa
sl bl pl s [YY] das e Fo dhaas 5> Sy
A s (e OB S o ) 8 iz e T Sl s oS
DLas sdal oy gl sls 0L b jlas 505 sla ale
o S50 ph SaalS Lcdles 5l &S s
Aald L slaale 55 Lt 3 g0 O lS 3 w5
23 s 2 ge FAS Xy ) eled Jsdr 4 g L S
Jles la ol an s 0l IS e gla ale
OLar 5 SSL 00 5 s saline dlsa 52 S e 5 (5,505
L ki S o zal Blas b sl &S Sl 5 S 0L Y]


www.SID.ir
www.SID.ir

\VQ\ ﬁlﬂA a)}.ixtf’ c)La.:: Lf»“'l"‘ @W}f}lﬁuw

(.

TR S . T S 0 - A - O s S

v q Y¥ v A £ vY
(celn) & 50 50y 0L

))‘Jgj/\gxi"Lt‘ )\JJ«\) g_J" C)l} o_uw_géjjd? ‘6)‘J§C'|' w})d..ao_l..ﬂ)l:.;s QL:QL.A)}:S v&ﬁpH u‘jﬁ;ﬁ\ J‘J".‘J
sboby s L;.'iil.aj Sbsles 31K ci S PH s poe sl godns OLid &osline Gy > (@-b) (Wil o jlas sl
(P<a/00) Wil o s (5515 040 500

STl sddais 5 S0 (S la gt 4 ekt HliS Olale 5uS i s arls (o Sle V Jg

O bl bl S p 3l o Ol

ol o S S0 <M x (cel)

to/qy vf/AY 4 vt .
VV/sTY 55 P YENVEV YYD © YO/5AEN V /AN P4 ¥
vvavEony FENAEA/SS FYAVEA/N s P q
ATAREEIN Ya/+ ¥ /04 OVFOEYY/ YA VY
Yv/5¥q s YANVVET VA YAFALY 55 ¢ Y¥
YANOEA/f+ O VF/FELY/55 © \W/ovEr/ss < s
VVAAED/DA © VY/EVED/00 <4 VeorEors & A
VV/OFEV/TA © VRV VYAYEO/AY %€ 5.
VE/0A0/YF © \Y/svEo0/0s VY 50/04 %€ VY

A3l e iolosl Sl o 53 5 gem satli s ime Sl e diasOlEs Ot o 53 Sosline Gy, (V) Glirs gllast 5 Sle (V)

313 0L 1) eSS (65531 5 alsdl g, asles oS s 553 53 et L S a5l ey ple 2 S oS il
(Y s 500) s i e LSOl U O g S (sla ast s

i sl S e s s cal 3 [T4] 3L e

G35 el VY o553 b oslpen (5,505 L kiS las

S st (P /00) 3y sl s 5l i o

Yo


www.SID.ir
www.SID.ir

e s oS ot LS 4SSl pas e

UL 5 55 Olad o)l

Sl oy (P<e/00) dosls ol gl sre D]
Sl s S5 @805 (I gl 3 g5
Sl Ol gl 35 VAP 5 VAY ONY 5 5y
SATOLLSer 5 S mla b ol aalles 5o el 5
g St S S Slo et |y Sas cld LG
Ol [NV ] 0LLSn 5 gy osdny LCdls JSlgsean s S
Lol Stesly il (55, 51 plee dhas pH a5 s 8
dae PH o 2alS 515 ahiae SOl Ol b (S35
e S O e e Gl G PH 5 S e Sl e
IYYB] 55t (o 55550 Sl 5 gy O (b
L S e 5l ey S5l 5 SIS [YAT 0L SCens o,
Jlamss 53 eSS b e Sl Ol a3 s
sse 4S W3 S 0L [0] OLen 5 Kk 5 8 55158
305 lacaal S e 5l e s ol o Ol i 5
e R R e
2y ple (AS Sl gt

Al Gl SL o S glaailse e 5 2i S K
A kis calie e s G (ol Lo [F] Al s
il ale Cis S K, b et ls o (gols e
o by s Sl ol als (Y Jsa) (P>0/00)
— =V FA 63,5 AVYA = VV/AD (65— 3 T4/ ) = FY/0)
52 W = VA oL 5 —¥/F) = = VIVA S0« =+ /VA
gk glasles

Gl S b s Goioss ol 03 S S i S
Alasdlas L [0] 0LSn 5 KheoS 55 [Y4] 0L
ST Al als Sy, CO2 5 S IS ojlias b s
add o G s o) phen polie (bl e 5L
V] 05mSol mman 38 15 0l (s slaals
S e 3 b el a5 sl s Ol 53 (W] 2oy s
ol S e e So3S 00 K58
33T s ale s S Gy Y] OLKen 5 s i
5 S el @il 1) ol 5 VL (S15 o BT L)
L7 ] s fpomen Bl Lajlad o (613 ime I
5CO2 Lous psgn Sy Ogedlw sla ale anslis
S8 il 45 5,8 Ol 5liS Sl LS S IS o las
S b Sl e Al i S K, oS 680 S e

25 GRS Gl gl s

A4

PR L L S e R O

St

(sla) & e 31 s Ol

o@u)éﬁéuw%yalﬁbb}d

Sl sddais 5 S0 (SR Srs 4 eddatS

@-d) (b o Jlrs gl 5 1SS A Sl slasl)
S st la s pme gle (godias LS Soslan Loy >
S35 a0l 53 (el slasles 51 S a ot

(P<e/00) il o il

2ol gme psba pador mle Sk S a5l ey el YA
(g FAY BA/YP 51 Ol ot aels) ol Rals bajlas adS
Culis Jals [sw oS el e ale (5 1545 0L s
ol e il el mle ClSS s (el mbe
Sbaale 5ol JLSSl e la VY] 0L es 5 ol [YV]
o3 et 4t S Olale g o 1y a5l 2ol el LS
A3l s ol @l Shas s S IS o]
S o ol 48 (b eds W5 S Ol s
cod el ¥ I3 gad 345 S e

a a
.. I b I
V.o '

ol ool K

< > s
. . .

(h33) S Sl Ul

o
L

SIS A5 0

ot LS Oloale 58 ahise Sl Olsn (S0ls ¥ )ls god
S e T eddait 5 (6 S0 (ISR s
- ol sl 5 LSS A S Sle slel) S e 5l sl 47
s gre ol gedas Ol slize by >~ (a-b) (sl
A3l o e slasleg o oS Sr ol Ol e
(P<e/00)


www.SID.ir
www.SID.ir

\Y“\\ J.ﬁ.lt’. cq 5392 ‘Yf' G)La.c.:

PR EPRHIE

3l eele VY j\ﬂgic)\}' sddais 5 5 SO ‘L;)Uf'@ Gy 4 el S Olabe 58S Ci S e, =& Y dsdr

S

L;“?L‘J/—d[‘”ﬂ@m e e sla B
ol S S50 S8 x
\ARES Fr/oVEY 4 ya/ £y vy 0 L*®
V\/AOE /0T ? (RVACESY/N VV/OAE /Y ? a*
—VYAE S0 ? — VAL O ? —V/¥AE ¥R b*
Sy ? —fNTEY VR —VVAEY/ Y ? Hue*
YV /AAEs /00 WALE VAV YL 2 Chroma*

53 slite Gy > (a-C) (1) (b Chroma* ; & s Hue* (gs,;b% (g0 3a* (ol L¥ iollamt] (V) Glas glat 5 o Sle (V)

Al e ks e K laax L Jls pre sl (gotins OLES (s, s

S Olis e s LB Ol ey ol s L5)\;\?@ Sl
Olals 3131 g Koy 05l andllas 53 (o oF Sl 500)
P T B
VY 053 b 5 (6353 Ol s Il pasidie Lisy Ol
21y OLES Laslas S 3 Sl e (el 3 (6,134 wel
Ao BBl (5255 Ol 208 (o Ll 5a) (P<e/00)
S0 slass 53 (FV/FA) S e 5l e sl VY 5 (1Y)
it et 3 Olay (b 5 S04 Dl s S el
(¥ s pad) diils (6 Kadr bbbl Cilises glales
3 YA Cela VY 5 (VAT aslidl S5 o5
3 S Al Sl e S S0 Dle 53 S
st s (VAY) dals Jlas s 8,45 osdla (P<i/40)
Coils ol pme malS S e 5l s el Y (4/0Y) 6,8
S o el VY dONWY) (8 5 e s Kya eIy
Lo, St S8 Sl ks 4 a5 L il ials S
N Ol e S LS s 2 Sl $205 5 S0
G la, Sl 1 S5 bl w153 S eslizal Ky
Lo, ool s Suol ol s (2b) galaly 5o 205 5
I ] s e K05 Olgs 3 a5 B i e
S s &S Slabe 5o Suw V] 0Les 5 05l andllas
Gt ol 53 oLl EalS ails s sl S
Dls 1) (628 Dl (i S0y laail o 505 4 o

(J c‘f )‘J}A—'!) Jj.g

YV

L S il e S la, pSB S 5l ey K
Sy Sl s [PV S e L) e 28 oale (g
3 pb gt o gimn J g S 3 gl ) ol oy
Sl ol ds Les Gl 5l 5 0l csiS L oK) sba
ol e 0lay Ipb 53 i Sl Al e 58
Sy S @S 335 (o Sy kS S
OLis Ol Jsb 5o 5 bajles (s (ol pne DU Olale
33 Cmsy pliigy Ol hasss cpl 53 (P<e/00) sl
dald jled a5 L il Jals bajles 4S5 0l Jgb
L FE ) G, S e 3l e el TE (LY s pad)
Sl ol Lajlas s b gols me M) 5 dews, OY/VF
FE T R o T e N e N S N e IPE
Slagiss S0 L aaly 53 oS Sledbl 55 il bajles
S o 3 2l S5 S S 5l S oS1 5 5 sleis
kS S el Ol A lie 4 S 3 ls s
IS eS8 80 LS le (i) sla el
Sy Sl i VT O 5 0 5mSol Lol el o (5l 50
AU a1y bl g3 slT e ey s e S
O3S ey G Gy 5 a3 ge S el JS e e
5oV Ok miy el s Slale Gy SO, 0Lyl andllas s
B Gl el DM S Sl RS (g1l ey
Sl S e S5 sl S s Ol s 4 Llg e ol
Jsb s bl 5 5055 lasles b3 (303 Olgee AL

Olale gy (550 3 Lal s Hls pme Aul5sl el VY


www.SID.ir
www.SID.ir

e Ay oS Al LS A4S Slssas s

UL 5 55 Olad o)l

a

——— il T e 5 e S O

s vy
Coaplnd F e 5l ey SLe3

PRI ¥ L J SR kL NP P

[—
va
. o
[ 7 e N PR
ve to
£
o
Y.o
.
$ .
L] D ove
as 3
A\
s V.o
A
ta |
o
.
i ¥Y
[T TR
>
t o
a P = e NS FL £
v
.
L
Y.
. 2
A AL
4
.
-
¥,
x| -
(oels) & o 51 e Slaj
2
e |
i e "’________
— a inindt R
i P ——
® ab
2,

(earle) § o 51 s Lo

————l e e M Ry o G

L}
Ciele) o n 51 s Dl

el S pe 3l Sl VY 517 0 sladley 53 O bt addiaist 5 (5,805 (NS iy 4 o 12S Olale 558

S 32 W&) ‘_gLAJA;-LZ Q\ﬂ )‘:k;'au ij Golas olis Q)LL.A g.é))} (a-b) ;(J\M::L;j )L::u Lgl.b;- 3 ,)l)i; A J:ial.:.ﬂ
(P<e/00) wab o Cilises (6515t gas a0l 53 inlosl slasles 51K a

YA


www.SID.ir
www.SID.ir

\Y“\\ J.ﬁ.lt’. cq 5392 ‘Yf' G)La.c.:

[3] Bagni, M., Civitareale, C., Priori, A.,
Ballerini, A., Finoia, M., Brambilla, G.,
Marino, G.(2007) Pre-slaughter crowding
stress and killing procedures affecting quality
and welfare in sea bass (Dicentrarchus labrax)
and sea bream (Sparus aurata). Aquaculture.
263: 52-60.

[4] Roth, B., Nortvedt, R., Slinde, E., Foss, A.,
Grimsbg, E., Stien, L.H. (2010). Electrical
stimulation of Atlantic salmon muscle and the
effect on flesh quality. Aquaculture. In press.
[5] Kiessling, A., Espe, M., Ruohonen, K.,
Morkore, T. (2004) Texture, gaping and
colour of fresh and frozen Atlantic salmon
flesh as affected by pre-slaughter iso-eugenol
or CO2 anaesthesia. Aquaculture. 236: 645—
657.

[6] Robb, D.H.F., Kestin, S.C., Warriss, P. D.
(2000) Muscle activity at slaughter: 1.
Changes in flesh colour and gaping in rainbow
trout. Aquaculture. 182: 261-269.

[7] Erikson, U., Misimi, E., (2008) Atlantic
salmon skin and fillet color changes effected
by perimortem handling stress, rigor mortis,
and ice storage. Journal of Food Science. 73,
C50-C59.

[8] Roth, B., Slinde, E., Arildsen, J. (2006) Pre
or post mortem muscle activity in Atlantic
salmon (Salmo salar). The effect on rigor
mortis and the physical properties of flesh.
Aquaculture. 257: 504-510.

[9] Bahuaud, D., Morkor, T., Ostbye, T.K.
Veiseth-Kent, E., Thomassen, M.S., Ofstad.
(2010) Muscle structure responses and
lysosomal cathepsins B and L in farmed
Atlantic salmon (Salmo salar L.) pre- and
post-rigor fillets exposed to short and long-
term crowding stress. Food Chemistray. 118:
602-615.

[10] Jerrett A.R., Stevens J. & Holland A.J.
(1996) Tensile properties of white muscle in
rested and exhausted chinook salmon
(Oncorhynchus tshawytscha). Journal of Food
Science 61: 527-532.

[11] Roth, B. Birkeland, S., Oyarzun, F. (2009)
Stunning, pre slaughter and filleting
conditions of Atlantic salmon and subsequent
effect on flesh quality on fresh and smoked
fillets. Aquaculture. 289: 350-356.

[12] Ribas, L., Flos, R., Reig, L., MacKenzie,
S., Barton, B. A., Tort, L. (2007) Comparison
of methods for anaesthetizing Senegal sole
(Solea senegalensis) before slaughter: stress
responses and final product quality.
Aquaculture. 269: 250-258.

[13] Roth, B., Imsland, A., Gunnarsson, S.,
Foss, A., Schelvis, R. (2007). Slaughter
quality and rigor contraction in farmed turbot

¥4

EVY) s s e sla ol S e 5l s el Y9
Dl 1 ¢l juslin o a8 (F/0V) (6,505 ot slasale
EA S Jlad gl b gy (2 S S s
o=l s sl i S S slaetls Kos 4
SPOAs ol b as pla ale i S @ a8 L D
B S0 Jles laale 05 £ L s e O

IS S s ¥
ChS o DA S gl s, 48 sl OLES Rasn cnl s
S S I s Ll gl BB 56 s S
505,85, b 80 o 3l 5 oS Sl als
3o Al O 551 a5 O e sl a8
6J‘Laﬂej_:>'3..k_.{>)§¢_~ij§cﬁ?é§&mjbﬁwu§f
S ) als SES pmly s 4 S 55 Al iiens
U S el ey PH 28 il o (O 51 o
Seds 2ol Sl Ol J1alS (a5 ganr il
5 Gy SO Ogmpad AS ol Sos 2 5 S
s S e (et DS LIS 2alS) STl jaxls ials
S S kS Sl ke DI ale 68055 )
33,8 b ao g 2l HliS G as bl cull
(K G S SIS wo e JRES B, cpl sa 1
S Slo part 5 Ldls (ol B S 0l S s ale
L pa B el sl 4 S (g3 SVl i S
sl 1 S s b e ki LIS (st ool s
Sl G i OB sk 4 i Olide Ll AS e
s S S Sl sa = 5 gala sl bl el jlkis

238 0 ho $
@L;a -0
[1] Gregory, N.G. (1994). Preslaughter
handling, stunning and slaughter. Meat

Science. 36: 45-56.

[2] Sigholt, T., Erikson, U., Rustad, T.,
Johansen, S., Nordtvedt, T.S., Seland, A.
(1997) Handling stress and  storage
temperature affect meat quality of farmed-
raised Atlantic salmon (Salmo salar). Journal
of Food Science. 62: 898-905.


www.SID.ir
www.SID.ir

e s oS ot LS 4SSl pas e

UL 5 55 Olad o)l

crowding stress before slaughter of Atlantic
salmon (Salmo salar). Aquaculture. 192: 265—
280.

[24] Kristoffersen, T. Tobiassen, M. Esaiassen,
G. B. Olsson, L. A. Godvik, M. A. Seppola
and Olsen, R. L. (2006) Effects of pre-rigor
filleting on quality aspects of Atlantic cod
(Gadus morhua L.), Aquaculture Research. 37
pp.1556-1564.

[25] Gatica, M. C., Monti, G., Gallo, C.,,
Knowles, T. G., Warris, P. D. (2008). Effects
of well-boat transportation on the muscle pH
and onset of rigor mortis in Atlantic salmon.
Veterinary record. 163: 111-116.

[26] Huss, H. H. (1995) Quality and quality
changes in fresh fish. FAO Technical Paper.
Rome, Food and Agriculture Organization of
the United Nations.

[27] Acerete, L.; Reig, L. Alvarez, D. Flos, R.
and Tort, L. (2009) Comparison of two
stunning/slaughtering methods on stress
response and quality indicators of European
sea bass (Dicentrarchus labrax). Aquaculture,
287: 139-144.

[28] Roth, B., Oines, S., Rotabakk, B.T.,
Birkeland, S. (2008) Using electricity as a tool
in quality studies of Atlantic salmon. Food
Research and Technology. 227: 571-577.

[29] Sattari, A., Lambooji, E., Shari, H.,
Abbink, W., Reimert, H., Van de vis, J.W.
(2010).  Industrial dry electro-stunning
followed by chilling and decapitation as a
slaughter method in Claresse® (Heteroclarias
sp.) and African catfish (Clarias gariepinus).
Aquaculture. In press.

[30] Fletcher, G.C., Corrigan, V.K., Summers,
G., Leonard, M.J., Jerrett, A.R., Black, S.E.
(2003) Spoilage of rested harvested king
salmon (Oncorhynchus tshawytscha). Journal
of Food Science and technology. 68: 2810—
2816.

[31] Pavlidis, M., Papandroulakis, N.,
Divanach, P. (2006) A method for the
comparison of chromaticity parameters in fish
skin: Preliminary results for coloration pattern
of red skin Sparidae Aquaculture 258: 211-
219.

(Scapthalmus  maximus). A
between  different  stunning
Aquaculture. 272: 754-761.

[14] Botta, J.R., Squires, B.E., Johnson, J.
(1986). Effect of bleeding/ gutting procedures
on the sensory quality of fresh raw Atlantic
cod (Gadus morhua). Can. Inst. Food Science
and Technology. 19: 186— 190.

[15] Roth, B., Torrissen, O.J., Slinde, E.
(2005). The effect of slaughtering procedures
on blood spotting in ainbow  trout
(Oncorhynchus mykiss) and Atlantic salmon
(Salmo salar). Aquaculture. 250: 796-803.
[16] Morzel, M.; Sohier, D. and Van de Vis, H.
(2002). Evaluation of slaughtering methods
for turbot with respect to animal welfare and
flesh quality. Journal of the Science of Food
and Agriculture 82: 19-28.

[17] 2004. E.F.S.A. The welfare of animals
during transport Suffering.
http://www .efsa.europa.eu.

[18] Bito, M., Yamada, K., Mikumo, Y.,
Amano, K. (1983) Studies on rigor mortis of
fish: differences in the mode of rigor mortis
among some varieties of fish by modified
Cutting's methods. Bulletin of Tokai Regional
Fisheries Research Labratory 109: 89-96.

[19] Eskin, N.A. (1990) Biochemistry of foods.
Evaluation of Certain Food Additives and
Contaminants World Health Organization
Technical Report Series 20.

[20] CIE. (1976) Official Recommendations on
Uniform Colour Space, Colour Difference
Equations and Metric Colour Terms. Suppl.
No. 2 to CIE Publication No.15, Colorimetry.
Commission International de [I’Eclairage,
Paris.

[21] Merkere, T., Pablo 1., Mazo, T., Vildana,
T., Einen, O. (2008) Impact of starvation and
handling stress on rigor development and
quality of Atlantic salmon (Salmon salar L).
Aquaculture. 277: 231-238.

[22] Thomas, P. M., Pankhurst, N. W,
Bremner, H. A. (1999) The effect of stress and
exercise on post-mortem biochemistry of
Atlantic salmon and rainbow trout. Journal of
Fish Biology. 54: 1177-1196.

[23] Skjervoldt, P. O., Fjaera, S. O., Ostby, P.
B., Einen, O. (2001) Livechilling and

comparison
methods.


www.SID.ir
www.SID.ir

JEST No.,36, Vol. 9, Fall 2012 ABSTRACT

Evaluation of post mortem flesh quality attributesin common
carp (Cyprinus carpio L.) slaughtered by exsanguination and
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In this study carps slaughtered by exsanguination and hypothermia and post mortem flesh quality
attributes in order to determine effects of pre mortem activity during slaughtering on fish flesh quality
evaluated. Results showed different slaughtering methods significantly affected on flesh quality
(P<0.05). Maximal rigor index was observed after 12 hours post mortem in hypothermia group,
however rigor index reached maximum at 3 and 9 h post mortem for the asphyxia and exsanguination
groups. In overall during experiment period flesh pH in hypothermia group was higher than other
groups. Flesh pH in hypothermia, exsanguination and asphyxia was 6.53, 6.34 and 6.32 respectively.
In this study refraction index ranged 1.36-4.84. Drip loss had significantly differences in experimental
groups (P<0.05). Drip loss (%) in hypothermia, exsanguination and asphyxia groups 72 h post mortem
was 1.73, 1.84 and 1.86 respectively. Flesh colorimetric analysis showed no significantly differences
among experimental groups (P>0.05). Hypothermia, exsanguination and asphyxia slaughtering
procedures significantly affected on colorimetric skin color parameters during time and in
experimental groups (P<0.05). During trial period skin L*, b* and Hue* increased and skin a*
decreased. Chroma* showed no considerable differences during trial. Results of this work showed
slaughtering fish by hypothermia had higher flesh quality in comparison to other groups.
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