QY 3l /9 Y0,ows /pga Jluw Y sl e

9l 53 39290 (189 5 T Ofiae 2 Sloaml Tl pd 50 (551eS 9 o I
Esox) s <)l (Liza aurata) sl JBS 465 lgz 58 518 5 &)
Sb s (Rutilus Frisii Kutum) swiw 2k 9 (CYprinus carpio) ye.s (Lucius
¥
M g2 Loy oo g {75105 ol #Vosl3 ca¥y doso

mv.5908@gmail.com
Ol Glaal Glsal domly oSl 35T o8l (Ol 0 Kin 535 oKl -

Olpl s S es S e doly ol 33T oKl (0l O Kia 55 oK5L-Y
Ot ObedY (OlondY domly oSl 313T o803 0L T B 0 5 550 i)l pulid )18 ¥
WA OLT: By b WY g et Cdl s Gyl
Liza) b JUS” abe 5l IS S5l 5 ST 55 350 30 5 5 «SomT O e dslio 5 (5,8 03101 haie ) iy (!
Ssles s (RULHIUS Trisil KULUM) wiw »ls 5 (CYPIrinUS carpio) , ;s (ESox LUCIUS) s\l &S s, (aurata
Pl el S slas 8 53 ol o8 51 sl a3 WA (6,15 Ll 55 S0 o y3 0 5 Y eSS D5
TAOOEY /Y FONYEY/VA 5 5 4 i ale 5 558 ale &S50 ¢ oMb JUS™ Job o Kle i ag ol aska O Hlos
AYEFAEYVVAY CFFYVYEYV/SF (5 5 a4 asdllas 3,00 Olale 055 50k omad 35 ele FY/OVEY/D4 5 ¥4 /8YEV/AD
SSouT 53 3 g0 55, 5 0,8 OV NYER/TY ST Oln o VL s ol 2 3 5 VRY/FYEFANY 5 VYY/VYEYS/ )
sdalin &SCa Oy (e S350 3 0 8 VBV /FY ST Olin o 5 ol 5 6 Ao )3 O i (ale 3 o3 FIMES/YY
O 25U 3 6K das )3 0 oMb JUS™ )3 oo ys YAVE /MR ST o, Ol o5 ol cmomes (P<0/00) w5 8
JUS™ ale 53 asls ol Olse 025 0l 5 (05 Ve 55 08 (oo W YERVYA) &S0 o5 ¥ (Jgomn 5587 3 5158 S &)
domia Olale ST Ol r &K Ol n Goiond (53 (P<700) 55 (08 Ve 530 8 a W/YAE/20) &S o3 ¥ b

Wl (686 3 ST Sl s SonT y3 s se B Oljee s Lol (P<e/0d) sls 30

Slexil ¢ ke S c)\JéJfQj\ (S 9 cdgquT (Sl Olols”

J R O gk

o)



wee gt Blosd] Jag) o 33 (6,100S5 9 Seod

")‘)&o& 9 bbl)’ %Yg

ot oo Sl 55 5 b Lde (S (gls Jshoen 53 lonse
doys Ve GO :)b)osﬁMaM:Jﬁ‘Jw&ij
7 ren a s s e S ) S b s
GSsn e 6 Olge 4 dhas cuiS T Slolas
AYF) 5,05 oL L5t
Sy e S5 5 ST Olje ae 53 0 plonil Slisios
3ot 603753 5 G Caliee Ll 5 55 Olabe &S T s
O 5 ol (6 S AL (o 33w sl 5587 55 Ao
oy )5 e ST 53 5 0 5 1 5 ST Olje (1F41)
Aoy YO Sl s ead 6,1 S (Otolithes ruber)
VIO L 5 &S Oty (sla 30 3 gl bl s plonl S
G Lol YF 1 s 6SonT O 5e K05 O 035 ey
Pl oSS 53 0 SENUENNF 5 WASE /YA Ll 5
Arowss o w Sl oEsn U s P<i0) oy
s> 0L gl romen g o ys WO /Y 5 VAP /YD
S50 2 (3 2003 56 SouT (Rl Bl Ol s5) &S g
Gtz 53 wmmen (Y) (P<e/00) 5ylu 36 oS0 5
5 8SonT Ol (IF40) OLKes 5 ol 6 Ses 6, 500
Soone oS 2l 65 Sl ST 3 spe 55,
Caranx ) ,; & «(Pomadasys kaakan)
Nemipterus ) sl «s, ps 8 (ignobilis
,» (Ctenopharyngodon idella) ,,.T 5 (aponicus
oks ezt 5 6 o y3 0 5 Y S gk (IS Ll
o by sles 53 okd o135 5 3 Kisslo 455 —14 o
05 O /FYEVE/DF SonT Olr VL s 8 e SO
Sere oK ale 53 o3 VPRV ST 55, 5
SSonT Ol 15 ol 5 5 doys 0 IS Ll 5 )
SIS Ll 3 s Jgene S o 3 p 85V YS
GFn Wi 2 Ol Greer 2 S edalie oS 0o

Lalph 5> Jyomn oS e 53 o> YVBE /P9 ST

dodo. |

Olale JUS™ oslgls ;i (Liza aurata) ok Jus
oslgls I (ESOX Lucius) sl <S5, «(Mugilidae)
Rutilus frisii ) wi. sl (Esocidae) olale ¢S's |
s gl= 51 (Cyprinus carpio) ob,s .S 5 (kutum
Ol 5l ge 65 Lz (Cyprinidae) olsle .8
T R e P WY - T LYNg-C R Wb | g PES I
o 3 s VL e 501 5 b oge 5 el Js
.(a‘\/)m;@_g&x\,«zmw(;f@qw

Sl 93 45 dd O 53 LS 5 o 5 eir b s
M;&ﬂ e pltl &S alex 51 o 350 O Jles!
Ssbo eslzs 5 b o 5T A g (ol slse il 50 pbs gl
Joloes )3 559 0dd Jo .(VY) Wby e 58 Ols 52 50
i ) N 25 r ol 35 s ] el (S sl
gl a8 0 ens 4 pbed 5 (Kb sTp g
T Cole 5o SMae il 51 &S ol gle Y guaes
03,573 5 w53 smne ssb & AT 3 pl 0 oo eolid
3 5ol 55 S Lol e b ci E 058 bl
ol 5 Osamd sl sl oJ5 S5 sl S50ty i
23 338 e 55 p ol ST 5 K
St o IS0 65 5 SN s 35050 51 65k
Ly U5 el S Wil o ee ol s el U
x5 Sp Do WDyl arss PH GG e bl
Shdaly cpl ys Lyls 1) s, 4 Jlasl b &S (g3l
SUS 5 5 e 3 S (10) Sl sy 5 ol el
dEL o s 3 6K Ol b 59 SNy IS )
Wb oo Rl Bl 55 8 SN (S Dl SRl L &S
Sl sl 55 b ST 5o e gl 552 ()
¢ yozs ey ¥ U Y sgds 5 odd odl 055 A

LS\A @ﬁ)ﬁ: (Y') SLas < J:&LS ‘) se LSLA @S)ji,

oy



QY 3l /9 Y0,ows /pga Jluw

Ml 9 o3l 341 Ao

L O 055 203 0 Ol 4 (2l o 51 K5 4505 0 810 5
(i 5 oSE alss 5l dn) ol o 456 055 4 ey
Jez s (553157 ko s 0 6K Ol n ctmlons 1 g S 030z
O S LR SN SRS 7-F S VA RUCHY
4 ol OMae g5) (Kb 51 e 53 Gse p WIS
23 g g b eSS g, 4 SIS b
03 wia 6 St 4 S sb w ls s e O b
s Ll gS;L’.' s,y p o >|J§§SL~ a= 5 A les
@b:wészamngMé)!A«i}oL«gi;L@\@ﬂ
w53 ¥ Gl b dlede 53 Cele YF Sle 4 L o155
33 ges n SouT ol YF 51 o s (106 5 Kl
S ol S 43,8 65T oo Ml 20 O b
b Jeas @55l <SS 4 ale e 05 ST Ol
Ssrse Ssn 65 ANV L eslizal o 8 /0 25
doys 5 A eslizal (Kjeldahl) Jius™ zs, 51 eSuT s
Sl p ormpat b dlons | go 3 51 eslinl b ST 55
ol oslizul (Kjeldahl) Jius™ sy, 51 510 ST sl o
QYY) cl
SonT 55 1 o3 =F/YO X3l sy N Jse b

Pl &S w s esls o 5w o p a3
sty ST eSS s esls S0 5 s plol SPSS17
L ssmy S s awlis S0 L (ANOVA) 6 b S
(P<e/20) doys 40 mhaw 53 Jls (gne Dl s pue
A5 3 dobe 5 Wala e s 53 imen 3 8 ks
A5 8 eslizal Excel2007
Wy

Jols G () )3 o kd (6515 1 4 sed Olale (i s
ST Oljee .l oaT Y Jgitr 53 Olale 055 5 JS Jsb
055 e @M JUS i Olale 15 S 51 5 ST 55 5

JS S5l Ol Sols el 0aT Y Jgids 53 ale S50

oy

ESonT Ojen S35 €3 Oljm 351 S5 o3 ¥ (6,14
ST 0B, Ol Goy 2 Js P<e/00) cals 50
() P<e/00) cslws 6,80

@125 S oib b bl e Kol 4 s L
3 S Olabe Cal San Gjeze LS dezie Olale
6T 51 ST bk ¢n sl 55 5 455 5,105 Sl
b SLS 5 5 e mle al ol jan oS 55 8 o s
T e 3l 58 dsloe sla (59 e Sl ale 2 <
b Gaioss ol bl oo 288 Olale b 8 iS5 54 e
2 g 5Ssn 5 Sonl Ol awlie 5 ow Ol
Liza ) b JUS™ ale 65 Sl 3 IS o)l oo
b5 «Esox  Lucius) sl <Ss,l (aurata
Rutilus frisii ) wi. sl 5 (Cyprinus carpio)
S8 5 $SonT Ol awlis 55 5 Kbt L5 2 s (KUtUmM
Glado)s by oS Op ld 5 ST 55 s
Al C\?,;\&qbu
b w9y 90lge.Y

Loy3 0 5 oy ¥ K Ok Ll ¥ GBS ol o
@b ag ol anks O Hled a gl &S Sl s oSS
255 ol &Syl (O JUST sl wse £ s Ojle
A $3beo AUl I (Bolas s 4 i b 5 o )s
Lo 4y 5w 10 Al 68 a5 ks ag Sl b s b
st oBsuleiT & fu 3 sl (s Sl w3
oy ¥ gl b (Kl Jlndu 55 ol gla 4pas B
BT RUN-PRIN I PN E
A Gl e LS 5 r;'/ﬂ s b dias 93l 5
Sose JS Isb 5055 6,8 el Jols amie S 45503
b 6305 03,8 STt 5 phied (2S00 s I dny 23 8
e el (ale a6l e sb 4 58 Jee Do

O 035 o33 ¥ Ol 4 oale 51 45505 0 (sl &K It



ol g 0315 Culy

):.AATC.M;A{.L:.&MGAL;):&M):O)M):Y

5 2bs S (b &Syl (b JUS sl 65 e
(3l I ST Ol (S Ol 11 L Lk ale
2 ESomT s Ol W ST s Olie ipes
Oljen SRl Ly sls olatel iy ¢SS anlllas 3550 Olale
055 53 513 IS S Ol o VL g sl s oS
3 (SN 558 L WAYEVTA) &S do )3 Y J pone
Aoy ¥ M JUST (b s el ol Ol o ol
O VL 3 (0 8V ee 53 08 o Y/YAE/00) S
s o530 5 o3 ¥ eSS Doy Slas 4w 3 )l ST Sl

(" dj-k?-)-k&cu\.k\.&ﬁ‘.g‘jw)‘};dhb).}

sxe OV Calies (glajlad 53 anlllas 550 Olale )5 513
P<ered) csls gl
2 Sl 53 s oFsn 5 SouT Ol Kl
0 5 doys ¥ S Ok sl Lo addllas 3,450 Olale
AL (P<e/00) Cals (ghls me Ol S sy
0> L ale 53 ST s srse 55, 5 SopT Ol
2 ST Ol 5 ol 5 S o3 0 (55106 Ll
’“\i’; sdalin ¢S O 9 L;)\Aggj Ll s alb &S,
QUS55 &SouT 52 s 50 s o3 (27 ol Oromed
Ol cp VL g ¢SS doy 0 SIS Ll s s b

(S5 Ok Sasled 53 ST 55 552 g0 s 1 5 ST

(oSl Hlmo B1 i) axdlian 3390 Ol 039 9 7 Jobo Syl 1) Jou

g Sldas (5 055 Cil) J87 dsb sl
sde V0 FYY/VYEY /¥ YO/FYEY/VA e Jus
3de V0 YYE/FaEY V/AY YA/DOEY/ ¥ ol Sl
sde V0 VYY/VYEYS/ Yo /8YEV/AD Sere ysS
sde V0 VEV/FAEYA/NY FY/OVEY/D4 Liw Ao

4250 VA (S106S Lol s 90 535 (Sbd (Bl digs Hlgz 38 P I O3l 9 el piig 9 T Ol Y Jo9oa

(cxeSSilaort ylara Y y2) S ;i
ApJs sl SSonT 53 5 50 53 5 ST Ol S sl
(0510 5308 (4 ys) 5 (4 ys)
VY5V Y/AVE /04 VISV b Jus
YA/ Y/55+ YR \AVYEY Ay Y (Liza aurata)
VIV /5 /£ pa? ATARER T o
O£ /¥ Y/ YEe /PN VPRV Al oSl
V/AQE . /PY© /Yot v5P VEYYE AV Y (Esox lucius)
Ry Y/FAE /a0 YV/EYEE/YAS 5
\$/sAEY /oy Y/P5E AV EON Ssana 558
A/ YEY /YA ¥\ /50° WAFEY AP \ (Cyprinus carpio)
/vt s YAV /oY FV/raLE /A 5
v/Fok. /Yo° FAVE L /0A] FrorE: /48" L ale
VYA /Y £/50k VYO Y1/arE vy Y (Rutilus frisif kutum)
0/ £/AE ey 0+ /N YEE/YY 5

<P<'/'a)MJ@OUA}‘))‘)@&AQM&\O}LAﬁ))Q)Lﬁ.‘w;’}}?

of



Y 5al /Y Vo ,lens /pgw JWu e 5 e aone
S5 Olge 5 0,5 YA /YA ST 0o a5 51 0Lzl Cons F

S eslizul oy g 53 B o Ao s VIASE YD ol ST
59 Olgn 5 p 8 FIYAENVNG ST 0l e 6K s 3 Y70
G3y p ESKe3 Olpe cpimmen 3 do)s YO Y ST
SonT o555, Ogn 535 p Wl e g B 26 ST 0l
20 ayls Sales Gios ol b b a5 Sl g 230
02 il Sy A8 (Jpeme pSe ple 65 lex
DRI ST Oljen S Ol SRIBI L sl 5 g i)
Ly, &S andlln 3550 Olale 53 SSouT 55 5 Olje Ll (3L
Ol 35 Soslite s &S Olje SRl 31 L 5 il (Lol
sl sy s 03l S AS 48 53 03 SouT 55,
Lils s 5 Sl oS Ao Y S Ll s
Lol ool 3 s odalie el oK doys 0 (I
0 bl a2dl (IRl 5 SonT s Ol &K IR
Lilps s bl ST s O Jseme w2l
G Ll i 55 e 3L 2SS o3 ¥ (IS
() Sl il S Ao y5 0
¥/ sl 53 a8 W3 F odalie pdise Lo Slalas s
Nemipterus  olsle 53 s, YF b ol Ksle 4o
Pennahai [Priacanthus tayenus Dbleekeri
s Sauruda micropectoralis , macrophthalmus
(V) Las oo w51 OLaS55 5l e s oY S S
23 ST 85 Aoys 5 ESouT Ol ols UL Gaiow )
(P<e/08) )10 Iy ne CoMstl andllas 3540 sla 4558
S35 45 gl ol (Y-rv) Rustad 5 Duun ot
53> ST Ol o 5b 4 AsL o 8 3T ST Ol
Al s 0T ol 51 YL (Gadus morhua) s18° ale als
G ol @l L& wiL . (Salmo salar) bl sl
Sylae Olabe 0b gled OLS 5 Ol )l Sl gean

b 513yl a3 ST Olge s 5ok 41 5 ol

80

23S e ale STayl (oMb JUS Blale 53 gy opl 5o
S ealasl e Sope 3 Lo edia daw alog oLy
ST Olsn (a8 Jlobny 53 (Ao ol (51655 53 &S
5 el Jol d 3 0 5 Y S L S 4 S
P<e/00) Cils dals sgms 6T o (ools sre D
AL ST 45 55250 s 5 et )3 S35 2 S Ol e Lo
varg b Js (P<e/:0) csls yls e O] g 3,1
o M5 VS 5 IS ke oS S
.:;J? ) C)b‘- Pl Ol S e Jdoe 9 ::Jf
0> ST 53 s grsn sy Ao d 5 ST Ol o YL
D5 oml 5 K de s 0 I LlE s L b
s Oady oSS Lol i s ale STa )1 s SonT Ol e
Pl o> SomT 03 s g0 s p s 25 b W ey
bk odalie ¢S oy 0 (6,100 Lol L5 s o3k JUST
s o 6 i I b 5 055 Sl i 2l Sl 4y o 5
Ol Oy oo dls b Sayl 5 558 ( b JUS &8
Olale )3 ST )3 5520 55 5 ST Oljue 47 3 50
o3l L 3 ST sl Ol gee Lol il o VL 55 0510 L
o2l ol Olgm ps bl Wi,y 5 bl gl daly Olale
Al odaliv andlles 55 40 Olabe s
(Ctenopharyngodon idella) ;7 sl 5,50 ;s
Ui S35 o2 SIS K5 Oljn i 5l Ol il
sl 5 3l 1 ESouT do)s sy o2 5 SouT S5
S alis Cpmman (P<e/00) Wl o s gme Vs
S5 e om ST 555 Ao s 5 ST Olie 55 &S
LS (1) (P<t/:0) il (gyls gme Soslis anfllae 350
S35 ok plol Oldlllae . Cils Sl gan G nl b
YF 5l e sl ol (Otolithes ruber) o, b

ple e 3 Jlmse 55 Al sla 45 Lg)\.xgi} celu



wee gt Blood] Jag) pd 33 (5410055 9 Sod

ol)&ob 9 bb‘)’ CQYS

A0A8) Wil o SV guames ol (&S 2Lyl )y eme sT
33 G s Y b sl b s Sl ST Sl Ol
Cosh Csls il Bl Lg,y sMet o sl Kl 4,5 ¥ (gles
3305 Ve 38 e ) G Ske ol S ey S
Lol 5 05 0555 ale 5o IR JS S5l Ol ((VF)
A 53y 03 D Lo 53, 00 5 5 Kl s B eSS
05 ko WP a3l 55553 508 Vv 53 p 8 e 4YF
ols (5,15 555 b JLS 2l s '(9)35{(}?\“ 93
o 5y 35 ol JS Sl Ol oL Ksile ay5 B gles s
SIS 535 A0 5 g S g 08 Ve 3 8 e 008
sl Obale 53 (F) 3 allp $10e 530 8 La¥e/A
odins OLi 13 JS 3l p 8 N ee 53 0 8 (AaV0-Ye Ol
0L 5V 5308 (a0 Dl 5 Bl o sllae 2iS
A iz 16 ks andl (1)) WAL ol SulS edias
Coobas sl 1y (S e en,5T 5 5 S5 IS Sl Sl
FY) Ll o3 gad pSlel 0 S0 5308 Ja Fo-¥0 L
O 4 ST Ole 05 OB Giows 1 31 2l 65 s
Gy Ll casls Ko ol eSS Cogr ok oslinal ¢S
Ol Cpomen 3, (650 (deo)3) &SouT 55, Ol
oa i adlas 5y 50 Olabe (6I0gSS )3 eslimal 340 ¢S
IV PN S N o ST B T Y B | S HIT-J i i JE Y CRpGay]
&b

Ol S (bl asldle AFAL 01,1 OSs Glojle =)
g Sillae 5 LT 098 - (5, asly By AYFVASIFAA
Ol 0l Jsl ol 01l S Olejle Sl Last ¢ SDs
i §

oz WA ot e conly oY (ol (& S Y
Otolithes ) o ,5i b ST 55, 5 ST Ol
Ssn 5 5 65T 5 aloms Jlomiu slos 3 035 ¢SS (ruber

D B FO Sloeder Nojlad (Jgl S ¢ olde

sls olis 5 (ooA) Elvevoll 5 Larsen cbes Ks
o e ST U 358 5 Gk M Ol e 2
0565 S35 GRS Do 5 Dl amps e 340
5 Sigholt Slles sl o B 36 55 s, 0us
3505 b 1 ST Ol 595 » b 5155 (184Y) 0,8
ST 5 PH i sl Olpe 555 b S o5k
oL, 5 Benjakul s cpoees il o 13850
5o ik 2 48 0l Slube Ol ax 8 sls Olas (Ye00)
S ap AL (o il S5 Dk 5 ST Ol ol
Sl 5 Al eSS e Sl aainie I amale sla
e (sla 55 oo 4 55 Sla 03 8 o s0L )
Jilé S S 03 sl o O, 3ls sy ;’;T )
fr 53 =VF 53 0k ESS o &g I Bl a ] e
S Sk O A ey 2l 0w ol sl
g&)@éj‘cbqwb&jg‘\-)sdﬁméh
Olo3 I3l 55 o plowil Slalllan bl y OA) il
Salmo ) bl e slsl ale 55T sls dé 5 KLk
5 g slemil (b s 393 51 68 e b (salar
ST e 5y Ol odd Mol il b sy e
YV S ST Ole 5 ol J s 4l o 5l (55
J}M@;lfr»u:{\pw,;x NWSTS VIS VTS
G 4 e Dol cpl &S ol Il 55 $SouT Ol
) 558 o by ald S8 8 53 5 1S
55 adllls 350 Olale 53 L5 IS S5l Olpe L
LP<e/ed) csls gyls gme ODustl Calides (gla,les
PSS Dl Ol 6K Oljen ol S 4 gl 4 a9
AU sl Ol sy Calies Slalllas s 5, (6,80
ol 3505 bl Wy &Sl sdd eeie Olale s
CaiS gl Lasla S s S Sl ayls sy esls

clbe Sl 5 Olale oL STL sl (IS sl 03505

[\hg



QY 3l /9 Y0,ows /pga Jluw

Ml 9 o3l 341 Ao

9- AOAC. 1995. Official methods of analysis.
Association of official analytical chemists.
INC., Arlington, Virginia, USA.

10- Benjakul, S. Visessanguan, W.
Thongkaew, C. Tanaka, M. 2005. Effect of
frozen storage on chemical and gel-forming
properties of fish commonly used for surimi
production in Thailand. Food Hydrocolloids,
19: 197-207.

11-Connell, J.J. 1990. Methods of assessing
and selecting for quality. In: J.J. Connell (Ed.),
Control of Fish Quality, Fishing News Boks,
Oxford: 122-150.

12- Duun, A.S. Rustad, T. 2007. Quality
changes during superchiled storage of cod
(Gadus Morhua) fillets. Food Chemistry, 105
(3): 1067-1075.

13- Fernandez, J.M.O. Macqueen, D.J. Lee,
H.T. Johnston, I1.A. 2008. Genomic,
evolutionary, and expression analyses of cee,
an ancient gene involved in normal growth and
development. Genomics, 91: 315-325.

14- Gungen U. Ozcan A. and Aydin A. 2011.
Determination of Some Quality Criteria of
Cold Storaged Marinated Anchovy under
Vacuum and Modified  Atmosphere
Conditions. Turkish Journal of Fisheries and
Aquatic Sciences, 11: 233-242.

15- Kilinc B. Cakil S. Csdun A. Sen B. 2009.
Effect of phosphate dip treatments on
chemical, microbiological, color, textural, and
sensory  changes of  rainbow  trout
(Onchoryncus mykiss)  fillets  during
refrigerated storage. Journal of Food Product
Technology, 18: 108-119.

16- Lakshmanan, P.T. 2000. Fish spoilage and
quality assessment. In quality Assurance in
Seafood Processing  (T.S.G. lyer, M.K..
Kandoran, M. Thomas and P.T. Mathew, eds.),
26-40, Society of Fisheries Technologists,
Cochin, India.

17- Larsen, R. Elvevoll, E.O. 2008. Water
uptake, drip losses and retention of free amino
acids and minerals in cod (Gadus morhua)

av

N RUEE TR XS PO R A PRSI & S Y
5 ST Ul (oo AT LS w03l (5 p cGlans
Joone S 2l 5 Ll > ST o,
Caranx ) <¢%,; +& «(Pomadasys kaakan)
Nemipterus ) | «i, o> o8 «ignobilis
(Ctenopharyngodon idella) ,,.7 5 japonicus
doee S Aoy O 5 Y sl Sl s edd 6,1
Folad ot Jlo (glys 053 5 plle Gl gy
M B Slio

Olej cpaad YA «p&b BYN 3 ulda ¢ (e ¥
< 5 55 (Liza aurata) odb Jus” sl o 80k
Sibas e o Sl 453 F gles 53 M 5 odd (g
Ve Slmis o o)led o b glys 055 5 pile gl
£

(53, lis ale AYAS o (Sl e 3 p a0
Y0 sl Ol o6 Al sDhad 515T JKiils ol yLa)
dhp

IS Ole3 il 31 AYAS g Ol 551 p 03,3 ulda =
55 036 (Acipenser stellatus) os,, o5l sl s
M 5 (MAP) ois ~ Mol Janas| o (ks 4t Lol 15
BAYY Ol F ojled (o355 Jlo Ol ) Ol
AL

b OT Olale 5 ASTH L s ol AYAY Lo (gl -V
sl 63,08 e Jlo 55T s S Last Ol
i Y00 053 Ola (5555008

8- Alizadeh, E. Chapheau, N. De-Lamballerie,
M. Le-Bail, A. 2009. Impact of Freezing
Process on Salt Diffusivity of Seafood:
Application to Salmon (Salmo salar) Using
Conventional and Pressure Shift Freezing.
Food Bioprocess Technology, 2: 257-262.



ol g 0315 Culy

fillet immersed in NaCl or KCI. Food
Chemistry, 107: 369-376.

18-Martinez, L. Friis, T.J. Careche, M. 2001.
Postmortem muscle protein degradation during
ice-storage of arctic (pandalus borealis) and
tropical (penaeus japonicas and Penaeus
Monodon) shrimps: A comparatine
electrophoretiz and immunological study.
journal of the science of food and agriculture,
81 (12): 1199-1208.

19- Masniyom, P. Soottawat B. Visessanguan
W. 2005. Combination effect of phosphate and
modified atmosphere on quality and shelf-life
extension of refrigerated seabass slices.
Journal of Food Science and Technology, 38:
745-756.

20- Offer, G. Cousins, T. 1992. The
mechanism of drip production-formation of 2
compartments of extracellular-space in muscle
postmortem. journal of the science of food and
agriculture, 58(1): 1.7-116.

21- Pearson, D. 1986. The Chemical Analysis
of Food. Churchill Livingstone, Edinburgh,
London and New York.

22-  Shakila, R.  Jeyasekaran, G.
Vijayalakshmi, S. 2005. Effect of vacuum
packaging on the quality characteristics of
seer fish (Scomberomorus commersonii)
chunks during refrigerated storage. Journal of
Food Science and Technology, 42: 438-443.
23-Sigholt, T. Erikson, U. Rustad, T.
Johansen, S. Nordtredt, 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 (4):
898-905.

24-Wang, D. Tang, J. Correia, L.R. 2000. salt
diffusivities and salt diffusion in farmed
Atlantic salmon muscle as influenced by rigor
mortis. journal of food engineering, 43 (2):
115-123.

oA



Journal of Aquatic Animals and Fisheries Vol. 3-No.11-Autumn 2012

Effect of salt and keep freezing on drip and drip protein and TVB-N
in four species fishes Liza aurata, Esox lucius, Cyprinus carpio and

Rutilus frisii kutumfrom Caspian Sea
Velayatzadeh M.%"; Nildar A.?; Razavi S.M.R®
mv.5908@gmail.com
1- Young Researchers Club, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran.
2- Young Researchers Club, Shahre Kord Branch, Islamic Azad University, Shahre Kord, Iran.
3- Master replication and aquaculture, Islamic Azad University Lahijan Branch, Lahijan, Iran.
Received: September 2012 Accepted: October 2012

Abstract

This study was carried out to measure and comparison of drip, drip protein and TVB-N in
fishes Liza aurata, Esox Lucius, Cyprinus carpio and Rutilus frisii kutum holding condition
without salt and with 2 and 5 percent in house refrigerators with -18, 2011. Sixty samples of
fishes were collected from. The measured of drip using to Spectrometer and percent of drip
protein and TVB-N was done kjeldahl method. According to the results, highest of drip
50.1244.27 g and drip protein 4.88+0.32 % in Rutilus frisii kutumin 5 percent salt and lowest of
drip 1.67+0.47 g in E£sox Lucius in without salt, respectively. Also, the lowest of drip protein was
2.17+£0.39 % in Liza aurata in 5 percent salt. The highest of TVB-N in Cyprinus carpio in 2
percent salt (18.02+1.28 mg/100 g) and the lowest of TVB-N in Liza aurata in 2 percent salt
(3.28+0.05 mg/100 g) respectively.
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