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Table 1: Effect of different methods on Lipid Oxidation Indices of Grass-Carp fillet
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sty Sguw Sod glgil

- Sgu S 2o ol 2l @ el
oS 92995k »e! ous E
YV V£ YP AAERS VIVaE. [y CIFAE- 0" ieake[v® yAvE.).f C14:0 S yoo
YEINOE- [ 07 YOIVFE [ A YoA0t-/-2%  VAAeEN D Yoo NER Yyt e8P C16:0 Sl
YIVoEe 8P YiAs£-[XP A E IV 71 FEVIRL visor-ne® oyt C18:0 il
VYo V/EAE- -\ Ve Ao AP AYEAS YR Y aeveg st Cl6ile-T Sedgll
YE/EEE /.50 YEIYOE/ D LA =Y/ VAR L JLT.ELVPT N PR EELVA S N & L PECR T S OF R () Sl
VEFate1a° onakem o e vapatya® aeakva” Vyvsksy? Cl820w-6 Sl
VY[ YE VAV VIPfE -0 -Ifok-/-YP VIvE- Nyt aakeny? C20:40-6 Sganil,]
7Y


http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

ibJLmJ.-/UMJC_:“e.\JL‘u

Oloel @Y ale dlas

[ Downloaded from isfj.ir on 2025-11-06 ]

¥ Jgus aolol

TR V¥t oy VPEEe/\© VAo Y™ Veade\? amkey? Cl8:30-3 Seidgid-0l

S0P cvoke) P IRAESVPR NRAESYRR S ek Yt C20:50-3  sSssliSalysS o

(VSEe [ BN L P A ML P A OASEFR s Y C22:603 s SgiliKaliS s

ADINY AYIAA AFIYE f/- 4 AOIYS VV/$- o a3ls O sl fyame

P 0) wil oo b lons (o (Some Sglis saims lis (s, o y0 Sglate By > 1wl DHA: s EPAs
(p5 203 p5) ciy cilidee slaby, 23l v el oale dld oy (slaasl slaog S S 5 Y Jyor
Table 3: Fatty acids Series of Grass-Carp fillet affected by different cooking methods
ity Sguw Sod £lgil
. Sgw Swd Bl pls (2l % el
ols 29955k ! ol T

YUPSE A0S YONTEWYSY ¥VaEV 07 YPATEAAY YAVAEVYY? YA YR Y (SFA) slosl gyame
YOA-EVASY  YONYEYN ST YERARYAT YYMEINYY vvrsRyye? vavvErny® (MUFA) sloslé S5 ggome
ST S VAN VNS V) N VAT E R Y RYN AVIY SN NI S VL YL 2RV (UFA) gLl ggomo
YiEe 0% AN T YIAAE VAR YrvE ) NATE I \{/SENIIS (PUFA) £l e aix gyome
ofeq ./ R NN AL IRENRS NIREN NIRFN L SNk oYE (PUFA/SFA) bl 4 slodl pé o s
Vigat. va? VZeAdk V£ DY YN eefeyP VIASE NN VIYAE- NP (UFA/SFA) slosl a glosl i e
Y2 R AR VI TS o VFEEe 00 Vav-/yo? Yo NY VAV [y (©-3) Y-Sl ggarms
Vol v aersEers®  avevErY?  renrEemS asnAasem ypvesegss? (-6) -5l £ 50rms
NISENRL (vsEe [y IR Y ey Vo) x? VISAE [ YR EPA+DHA ¢ sazxs
SNVE ™ ke y® a6 ook ¥? Y[R YOk [ Y (0-3/0-6) F-15al & Y- Kel Carn
oYt E SRR EY R IS =T Y S E S ey dleVEe [ DHA+EPA/C16 ) L asls
AONY AYIAA AFIVE /-9 AOIYS yv/s- oo glolis ggamme

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

P 100) wil oo bjlos Gl cixe olis oaims L (o) e 0 Dglite gy .l PUFA YL 4 ailfgs wig ¥ 51 5

SLS ol slagiy, 4 coy Sldee S5i8 (mghy 5

-

.

@l DVgame 052 lie 0 (FolE 9299,k 5 53,5
(p>0.05) sl olis ons jg0] Sguw Ss ald aigei b
Cagb) (ole (95Em Ol o &5 Celend b
ol 28l 5o sddle bl o g 00 s 13 oole
bime 5l 089, (bl cage Gl 5 ens S
Moradi et al., 2011; Puwastien, et al., )oo,5 o
Sed Al 2z 0 G 00,5 LS 4z 5 (1999
cge suld ren s 05l vezy a4 M ygel oo
slaasls see g Sl (plenl ald o o2 (IH
SOV e g jedecas) wo 8 o) slagdss
(Y ohles 5 Slisr somd a5 conl o
S tsy pled ;0 (9,5 E e 2 @ 4T WS 5158
b b a5 (ool 5 obS 8 ge,50le) ey S0

7Y

S Sl 45 WD i Ghagh mli 4 4z b
WIPY a ¥IV- 5l oz Gsiome Gl cage (05
3 e G (p<0.05) wi 5y 40 oy
oolS e s S hwy ol il Lol a8
Ohen g Moradi A YAY o8 tlae) cwl Cogh,
om0 o Ka 5 Puwastien, 4 Y-\
T b 30 LS @z Ol ISy i lajles
ggo90 opl (P<0.05)csl iol5dl so )8 O/ b ond
wilge bgrye 03,5 Em w50 ey, iz b
Cix Gle Lo Gl s o008 g e 0
OYAF) hes 5 Slys wboe RIB 55 oes,
oRlBl cel (Sl o 5 (53,5E pe &S Woged el
205 (o0 Sloyhi 95" ple 5 (252 Ol


http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

Gore 5 o8 hlaa

waasee 1) lageisy g laglysd daytul dagy Sy ue
(Stansby, 1990)

2 O5ST g e lughy Oyl az e else
(Jolae pl o 10 g die Jge gmwlonST Ol s
,us o (Olafsdottir et al., 1997) & l,> as,
i (Hedayatifard, 2003) lasxe ,o oy5unS] jga
95 g oSl s el o)l
Erickson, 1997; Morrissey & Kerry, ) .S o
(2004

ol SgwSod 03l g 03U diged (S35 idgh o
shls Lo glos ;5 (5SS o 4 50l ol ald
\iidd l) OMC)AAJ 4)5.4).0 9 Oy PV )‘..\.D.A ‘))}‘.QS
ek g Oyl ax e il LJs 4 meqO,/Kg
GHYLPV sl slyls cald 4y onds adlol ég, jga>
Selgh S e 53,5 SB35 50 &Bly 5o () J9u) o
S ot Sy by S5 o g 0051 e ST sla IS0,
My e g oo w2l o sleal «
et (Ozogul et al., 2005) ws,5 waSlyg 0
G905 Susb) Jlde 0 0z OgeelaenST &S oad
a0 3l con oldd cole asuliz &dly o wed
30 yion b gy e Cawd 1) 093 Cugb, (Ol >
Morrissey & ) 35,5 o SIS od oS o yme
=S s ple 5j50 y0 ol s (Kerry, 2004
5 SION s 5l OV oSy ol L
33,5 o0 jelgyded 5 g (bS] ula auSTy il 38l

oo Ll bdo o plale o o gemlas]
GUI”én et al, ) 09.‘.» P Py LQ.;‘ ) 0 9 p.xlo
ssbie 4 TBA L ol SO H900,ba5 el (2004
oslwl lale o oy HgmwlaelST ax 0 b))l
Oy a5 (Nishimoto et al, 1985) o4 e
uLM.AJ |) LQMAJ—‘ °f9 LE) uw‘m‘ cba_»l.v uyi.am
ol oyl g, (Gomes et al., 2003) aes e

w7 Ol xS Dype i S by YL
seimen il b g8 glaliodle L5 sk
S5 ez ey (g, 5 ald Hal Z o basdl e
Al gy 9, 358w (nl s Wb I
ooy @l wkles (35 Geelm Ll Cwls
olale 2 1y oz Gl 5 Slikod plo o oG98
;95 {Choubert & Baccaunaud, 2009) V1 J;3
ol Sb LS 5 Naseri et al., 2013) (slo,&
5 Slis> (25:8) Lo 5 (Khanipour et al., 2014)
ATV JL PRI P T to JURUE S G B i REPRA S LN
S5 e 5 oad plonl s, b elyen sl cul o1
tmiar 45 oad bl g e (lo il 0 4 o
~SU g oloide olale ald jo o sl Bl s
Khanipour ) aas oo 7, 9,5 ¢y u> 50 jub 0dd
ald 0,5 dgwSas b Cushb, 79,5 (€T al, 2014
Sl oz Sk Gl Y S0 5l 5 el (ale
@30, AUTY Galifl cge (S5iS Gibgly 5o 4S5k
(p<0.05) ceul oy o>

sl ab o)lal o5 4Siles 5o pol> agn s
Sy S 2l 2z sy AU Sy slagbs,
O JSs) el

5 Hoer Gy, » Bl CAS (peo)l >
Sl P o e SIS I o OS]
& R Sl slanaST 56 Con ez ol
o el sladised )3 nlannST Sl S e oS WS
(Hedayatifard, 2003) ol

adsl Jyame plsieds by luSTyg ne ol Cq
(PV) wluslyy (a3ls 5l plale jo o)z Gsmmlans]
(Olafsdottir, et al., 1997) o555 0 oolarul
eS| gl o end W5 slaaSTos
0l oo 5 5 0pe 2B 5 039 ,luLL solge Lulul ¢ o>
W9 oo 4325 (397 D)l 9z (shelge U b oS
Sldi (gt 093 aim (nl 5l Jel> g
odle 33 ol 050 9 9 b (Sl 5 oS ;0 45 W0 S (s
Sl 3l G ST g 000 anled oo oloul olde
Qo JSI dayssS daogaall ols Ygame LSis

¥


http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

ibJLmJ.-/UMJC_:“e.\JL‘u

Oloel @Y ale dlas

ole ol ald" o (FFA) ol © 2 (slanl (uizen
")PT
G O 05 ise e o5 (p<0.05) cdl
AR Y )'.;;.j S0 " gel sgwSlas ald" s el
OBl VA 5055,S0le anT b o Jy GhalS as)o
aSJl> 4o (p<0.05) opw) doys VA @ g ols ylas

1L ERVESERY A PR SURICYWWIE ORI I

ol bl W FRA (g5, 651 oy sla gy b
w29 mogSele b (B9 n by 4 By &5 Cul
OY S g soblew> ), 550 S5 wo,5 FFA il
Gl rse 5 Sl sb e c3y (39, S 5955 2]
g e e ]
s FREA Gl carse 5 ol cusb, oS L
23> P o 8 ol Gy sleanl (8, s
lo 5l s Jadpt cizmed 9 Vb o)l Sl je o
Al-Saghiretal.,) ausb FFA ials JJs wilys
Al S slasSge HieSE pse > (2004
o FFA sbml Jele daws poncdS 6 5 g laadsand
Al-Saghir et ol ooy )5 Byme ] polie 2ol58l 4
(al., 2004; Chantachum et al., 2000

iz Sl (B 0055 SpeSad wnls il e
asle) glslé (C18:10 oolinul wsly)  glosl
x> g (C16:1 gl 4 C18:2 Sadsed
W1 5 C20:5 Ssgilin);sfsl wiilon) Y-IKal gLl o
o2 a5 ek il s hgsws (C18:3 Sl
s lagl o o sme bl paise il op g rals
Jole asb, (53, Sai Szl 1 (p<0.05) as
LYY ool 5ad 5 sime) ol 59500 Sl i Lo
oy locg Sl it Gla b, b 55 5l o
(SFA) gl oy lansl 30,5 ¢ ym (b oS5k
o el Jy (P<O.05) sl  ials  Ses
Ap Y5 G (C18:2) Sitlyed ale elitlé
ez el wSep 5 (p<0.05) sls plas al3H
o (p<0.05) swsl zals (PUFA) sloslpéons
il 50 Brae (LS es) S8 5l (2L Wi e !
Al Sl dgu e ole 8l gy 4 0,5 F e
sl 5l an F-Bal 09,8 51 (C20:4) gyl oy
(p<0.05) il i3l oo oo S bale 0,5

70

ool Gl s 4 e B Jsb 5 aasls
B lae) el azale jo beadlausly, Ko g o0l
(Y+-¥ g )¥af

Sladss Glee & TBA ol a5 aslllas (o
OV oad Faw le 3 oy OselinS] agl
5 o5 oy glabyy bl 5l ey @8ly,e s MGMD/kg
MMD/KG «/- ¥ spl SCogm)bg polia o e
<l o MGMD/KG < /¥YY L ol 51 e g 056 il o
L) Jsom) o sanlice jsel ale oud dgucSios o5
28l Gl TBA (lis 2,8 09,5 935Sl i3
sla sy, Ll aile Bb o3l eogamae ,o S (P<0.05)
w38 el (nl o st Ol case S5y
ol 5o ead wJg slesSlyg e (p<0.05)
S 5 5 030 BB 5 luLL solge Lol ygulannS]
& N3 695 & Oyl e Gl 8 cod &S
Slyss hePiws 395 i (pl ) Jol> Slge aigd
P P Ga g o b SlaS S Al 0 a5 005 s
SlaS 5 ol et 5 dleige Sbml ldé ool
Hedayatifard, )osb o JSI 5 loyesS cwosall Jolis
b oyr 55 TBA G yas ssgume oy (2003
Lakshmanan, ) o s,155 mgMD/Kg Y G\ o5
cowlie 035050 plie Sy b e o 5 (2000
Y bl Glas sl 1) sads,sl e slale s TBA
5 dwls 1, MegO/KY O i g oges Byre ¥ U5
4o [(Hedayatifard, 2003) ozl Bpae b,e
o ogy plai b oud agi jsel (ple pol> anlllas
RS ) Bl 13 B ras e 0dgae y0 Sy Al
2le ;o TBA olie o YL (\YA4) S5 5 soblp,
(MIMD/KG VA L) 5159,50Le 5o 1) oad aizy
055 Ere A3 TBA (a3ls 2l oS ()18
SBL 89, 3985 b olyen &)l Jlesl 5l 36 Wlg o
35 pol sle g, aSJl> 4o (Sion et al., 2006)
"Ll 0 Gt (0SS s sl by
Loy plie s 0)5ls 5929 4 TBA 4§ PVl
Garcia-Arias et al. , Hoffman et al. (1994)
el Cews (2003)


http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

Gore 5 o8 hlaa

-l oasls b (P) coelitl e (a5l 5> 0T b
b oo Rl

Y-5ol 3 PUFA (S5 ialS czge 30,5 ppol
L ocsy anlp cees (p<0.05) w50 als
5805 PUFA © 2 slaosl (2alS cge 599,50l
Al 3y s (P<0.05) ws S coslitlé pasls
25 Sl (gl g Sad g0l ald mpe LS 5
ez sl 5y U Ga 8 005 oS Sy
coge byo S84 > o T-I5 PUFA UFA
9 EPA+DHA O > sleou! gaae o xe ials
oz (p<0.05) w03 coelitlps (a3ls Guizeen
o (Yoo?) ol Ken 4 Gladyshev lwg glaxs
g0 as sale bl Jb slea jo Ll oy ouls lgxe
s EPA Grlidl corge 09,52 50 5 0055 il o)
55,5 -~ DHA

20 bl ptaizr o lasl oy 151 aSals] |
Y-8l 5 F-5el oo slovel go5 5l oole caiisS
Hedayatifard & Jamali, 2008; Stansby, ) sz
axi o (1990; Gladyshev et al., 2006
e cohS 5o wilgioe Lol sdsymes 5 seliens]
(Ingemansson et al., 1993) ol g

SgurSos ald" o @-3/0-6 > slaow] cos
il goae rals coy glagbs; glgl 5l an el
s O3,5E e al b 5l am o oSl S
Al odyd b Oladoy ple jo does o (p<0.05) Y
OSes 5 Slie Y S s @bl 555
(Gladyshev et al., 2006 A\ Yaf

cdx L) 0,5 dpwSed o2 ol adlhs o
ORIl crge (GEg) 3985 L) (0 SE e o2 g (Cush,
slagby, (ooled mizmen wd oalo (02 gime (e
WAl oy salST gl asls lPl Coge Coy
s PV GRali8l 0 iVl camge (05 £ Slee 0l o Lol
sogsSele b iy 9 WS TBA L bl oS
=09y 5l Soged Jb ool b oged adgs | FRA (5 5V
slagals (A5 slud oo (ale Sy Joome o
O35 dpeSed wnlp (b nimes ali o
it aix (UFA) el o slaand

V=Kol (g0 sy il 09,5 5l 90 ;0 a5 DHA 4 EPA L
a5 (p<0.05) wols ;jlis ez BB Lmals wise
Sgms Sad 2L (595 2l 3l 5 3985 4y o2 0550 (nl 4L
(Hedayatifard & Yousefian, 2010) ss,5 ;b
Jboy 595 6! WsSmer 99,50l (25T Wl
(p>0.05) coslss jgel sgw Sai ale oy (slaonl
ez Sl Bro cudly 9,5 QLS by, 4 i Ll
2o, YIVY 4 VAY i, (C14:0) S oo glidl s
a2 iulEl as o jgel Blo ol g Sad il o
(p>0.05)

Slaowl 10,5 SguSes ol B b ol plas s
Sialsil (0-6) $-54l gsome 5 PUFA UFA o >
o il oy sladl ggeze Lol (p<0.05) sl
wdl pels coclile asle 5 ¢ EPA+DHA
s la sl cpl g9, Ses il Sils a5 (p<0.05)
slanl i b ogw Ko 5l O0YA) (), Ken § ume)
Wad Gl g (0 Eaw Bro Wiy il
BBl Sep s (SFA) elil oy slovel
(p<0.05) w5 (UFA) elislé oy slooeul a>g
ol Bl (Brae mle (129, 55 39 5l (AU Wy oe &5
5 ow | UFA a5l Gligiss 55 a5 Ceul Jo o
OhLSen 5 Gladyshev) wisges (5,155 50,57
5 Garcia-Arias ¥« -A .-, Son o Turkkan - - #
S M (Vo8 o)) Ke g STON ¥+ ¥ (]S
SgunSas il 5 PUFAISFA copi o358 yliie
Ko Sy slagbsy ples 4l 5 3,5E 5l x50l
&5 3 SBU Nlgi oo Sl Dolis cplsile i (90 oS
4 (S il g wadl (505w 50 eolial 3550 (129,
ez O35 Ee ) Ol oz lasesl oSy
Y8l 5 Lialsl 1, " ypel SguncSos al" (0-6) 515!
ey Sy Olidss o aS ol zals 1y o] (@-3)
Y+ A) o Kea g Turkkan «(\Ya+) o, S 5 gob]
SE B oyl T4 55 (Yo 8) e 4 SiON 4
Coslidlpd (atll Cél arge Dol 4y e 95
Sl sl cas el ol s (p<0.05) oz PI
Jhsl Js @ ooy Lals o o Jloge il

7


http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

ibJLmJ.-/UMJC_:“%\JL‘u

Oloel @Y ale dlas

kel 9. (938 ep (Gl (B o Sue
b o sl s awyp YA (e
S BNl Gloj s g 0dBIgm S Slojd )9S
b @lie) O 485 (Jarme Lalyd o o]
DOLl: FYA-FYD (PP (Gl Rl
10.22059/jfisheries.2013.30546

selgs ISl iy IWAF (g il 5 g . e Samo
pole alza s aloamsS 5| S, i
MOV-VNVFY OFF ol s5p0les

ooliede g .t (ooblpe) suS) <& «Sling
5 et oS oy ITAF Gl (M0
Sloydi eS Al o bl (Gl
-& ;| = (Hypophthalmichthys molitrix)
GOSEr 5 S O )goh IS @y 595
AT (D)F ol (95 5 psle (ol

(o Srarls Ol IVAF (e 0y Solus
S8l oy sladel oS 5 g (29,5005k (plond
Hypophthalmichthys) — sle,& 5.5 .ol
5 ol oo Sas awls cos (molitrix
M sode ale F °C o D Cow (6l
DOI: NEYAYY BYE
10.22092/isfj.2017.110213

asllls VA0 oy (2Y¥90y9 9 o O ulen
Sl oS5 5 (29,50 b kS Sleasls
e JUS 5 e 390 plale S8l oz
W slie mlio g psle alome o))l Jlod slal5b
NOA-YFO :(BY)

Ackman, R.G., McLeod, C., Misra, K.K.

and Rakshit, S., 2002. Lipids and fatty

acids of five freshwater food fish of India,

Journal of Food Lipid, 9(2): 127-145.

DOI: 10.1111/j.1745-4522.2002.tb00214.x

Afkhami, M., Mokhlesi, A., Darvish

Bastami, K., Khoshnood, Kh., Eshaghi,

N. and Ehsanpour, M., 2011. Survey of

some chemical compositions and fatty

acids in cultured common carp (Cyprinus

v

Ll adl il (0-6) #-BKal g5ome 3 (PUFA)
3 3 EPA+DHA o =50l ) sbharw! gaoxe
ol Slo a5 sl gels Pl ocoelisl e asls
009 OSSN Skl g el al gy, S
Nl el czge (05 Sy @l b
Sl Koy s (SFA) gLl op slasd
Siran mle sy £55 5 5l o3 45 a8 UFA g
h 06 feizen (55 il (ale S8l ()0 &
@ Sy sla g, pled ol alS | 0-3 Jy il
wogSale b Sy anul uizen ad spuSad ald
SguSad ald ope LS 3l sy s wwssS
O 0005 b Caled o 5 clll 68l " el
s> 3 0-3 PUFA UFA C > slacsl g5, 556
ol ggezme o sxe alS Crge Bo -6
-oe>ls 398 Con sla iy, 00,5 EPA+DHA o >
e 08gaze jo |y dgwSes lale gioluST olud slo

.&)‘QGA o5 J)m

&b

& «Sgalo Iolo o gl T Hgmlecis
b ol adss (555 o) VA g Slrd g
pole alzmo ( Jlnl (plopwli oud OLS 5 ol lo
B AF-AD ol i mlio 5 4y

Jez 56 YA ez S g L eobTme s 5915
T s be 00S SLS sl b oged
Sladesl <S5 5 (22 GemmlansST 59) (005
OF (2lid plio g pole alno ot ale 0 02
ANY):#)

(89150 9-& collao o§ gbigS ol (Fliger 0
eSS g oy Gl slagly, 56 YA s
(Oreochromis Lol ale ald o y> slaawl
“AY (VY- ol ) os sele al>e diloticus)
DOI: 10.22092/ISFJ.2017.109995.1 - A


http://fa.journals.sid.ir/SearchPaper.aspx?writer=132656
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

b g Kb 4l o slaasal S5 5 oo ealeS! glagadll ol s oo 5 o8 shlan

carpio) and grass carp (Ctenopharyngodon
idella), Noshahr, Iran. World Journal of
Fish and Marine Sciences 3(6): 533-538.
DOI: 10.13140/2.1.4317.2640

Al-Saghir, S., Thurner, K., Wagner, KH.,
Frisch, G., Luf, W., Razzazi-Fazeli, E.
and Elmadfa, 1., 2004. Effects of different
cooking procedures on lipid quality and
cholesterol oxidation of farmed salmon
fish (Salmo salar), Journal of Agricultural
and Food Chemistry, 11; 52(16): 5290-6.
DOI:10.1021/jf0495946

Arts, M.T., Ackman, R.G., and Holub, B.J.,
2001. Essential fatty acids in aquatic
ecosystems: a crucial link between diet and
human health and evolution. Canadian
Journal of Fisheries and Aquatic Sciences,
58: 122-137. DOI:10.1139/f00-224

Asghari, L., Zeynali, F. and Sahari, M.A.,
2013. Effects of boiling, deep-frying, and
microwave treatment on the proximate
composition of rainbow trout fillets:
changes in fatty acids, total protein, and
minerals, Journal of Applied Ichthyology,
29(4): 847-853. DOI:10.1111/jai.12212

Boudhrioua, N., Djendoubi, N., Bellagha, S.
and Kechaou, N., 2009. Study of moisture
and salt transfers during salting of sardine
fillets, Journal of Food Engineering, 94:
83-89.
DOI: 10.1016/j.jfoodeng.2009.03.005.

Broadhurst, C.L., Wang, Y., Crawford,
M.A., Cunnane, S.C., Pakigton, J.E. and
Schmidt, W.F., 2002. Brain-specific lipids
from marine, lacustrine, or terrestrial food
resources: potential impact on early
African Homo sapiens, Comparative

Biochemistry and Physiology, 131: 653-
673. DOI: 10.1016/S1096-4959(02)00002-
7

Cahu, C., Salen, E. and Lorgeril, M.D.,

2004. Farmed and wild fish in the
prevention of cardiovascular diseases:
Assessing possible differences in lipid
nutritional wvalues; Nutrition Metabolism
Cardiovascular Disease, 14: 34-41.

DOI: 10.1016/S0939-4753(04)80045-0

Castro-Gonzélez, 1., Maafs-Rodriguez,

A.G. and Pérez-Gil Romo, F., 2015.
Effect of six different cooking techniques
in the nutritional composition of two fish
species previously selected as optimal for
renal patient’s diet, Journal of Food
Science and Technology, 52(7): 4196-
4205. DOI: 10.1007/s13197-014-1474-8

Chantachum, S., Benjakul, S. and Sriwirat,

N., 2000. Separation and quality of fish oil
from precooked and non-precooked tuna
heads. Food Chemistry, 69: 289-294. DOI:
10.1016/S0308-8146(99)00266-6

Choubert, G. and Baccaunaud, M., 2009.

Effect of moist or dry heat cooking
procedures on carotenoid retention and
colour of fillets of rainbow trout
(Oncorhynchus mykiss) fed astaxanthin or
canthaxanthin, Food Chemistry, pp: 265-
269.
DOI:10.1016/j.foodchem.2009.06.023.

Connell, J.J., 2002. Quality control in fish

industry. Torry Advisory Note, No. 58.
[ISBN-13: 978-0852382264]

.Delgado, C., Rosegrant, M., Wada, N.,

Meijer, S. and Ahmad, M., 2002. Fish as
Food: Projections to 2020 under different

7A


http://dx.doi.org/10.1016/j.foodchem.2009.06.023
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

ibJLmJ.-/UMJC_:“%\JL‘u

Oloel @Y ale dlas

Scenarios. Markets and Structural Studies
Division, International Food Policy
Research Institute. Washington, D.C,
USA. 29 p.

Doe, P.E., 1998. Fish drying and smoking:
production and quality. New York, NY:
Taylor & Francis, 270 p. [ISBN
9781566766685]

Domiszewski, Z., Bienkiewicz, G. and Plust
D., 2011. Effects of different heat
treatments on lipid quality of striped
catfish (Pangasius hypophthalmus), Acta
Scientiarum  Polonorum  Technologia
Alimentaria, 10(3): 359-373.

Erickson, M.C., 1997. Lipid oxidation:
Flavor and nutritional quality deterioration
in frozen foods; Antioxidants and their
application to frozen foods. pp: 141-163,
pp: 233-257, In: Erickson, M.C. and Hung,
Y.C. Quality in frozen food, Chapman &
Hall. DOI:10.1007/978-1-4615-5975-7

Erkan, N., Selcuk, A. and Ozden, O., 2010.
Amino acid and vitamin composition of
raw and cooked horse mackerel, Food
Analytical Methods, 3(3): 269-275.
DOI:10.1007/s12161-009-9108-x

Fuentes, A., Fernandez-Segovia, I., Serra,
J.A. and Barat, J.M., 2007. Influence of
the presence of skin on the salting kinetics
of European Sea Bass. Food Science and
Technology International, 13(3): 199-205.
DOI:10.1177/1082013207079611

Garcia —Arias, MT., Alvarez-Pontes, E.,
Garcia-Linares, MC., Garcia-
Fernandez, MC. and Sanchez-Muniz,
FJ., 2003. Grilling of sardines fillets:
Effects of frozen and thawed modality on

74

their protein quality. LWT- Food Science
and Technology, 36: 763-9. DOI:
10.1016/S0023-6438(03)00097-5

Gladyshev, M.1., Sushchik, N.N.,
Gubanenko, G.A., Demirchieva, S.M.
and Kalachova, G.S., 2006. Effect of way
of cooking on content of essential
polyunsaturated fatty acids in muscle
tissue of humpback salmon (Oncorhynchus
gorbuscha). Food Chemistry, 96(3): 446-
451. DOI:
10.1016/j.foodchem.2005.02.034

Gokoglu, N., Yerlikaya, P. and Cengiz, E.,
2004. Effects of cooking methods on the
proximate composition and mineral
contents of rainbow trout (Oncorhynchus
mykiss), Food Chemistry, 84: 19-22. DOI:
10.1016/S0308-8146(03)00161-4

Gomes, H.A., Silva, E.N.M., Nascimento,
R.L. and Fukuma, H.T., 2003. Evaluation
of the 2- thiobarbituric acid method for the
measurement of lipid oxidation in
mechanically deboned gamma irradiated
chicken meat. Food Chemistry. 80: 433-
437.DOI 10.1016/S0308-8146(02)00499-5

Guillén M.D., Ruiz A. and Cabo, N., 2004.
Study of the oxidative stability of salted
and unsalted salmon fillets by H nuclear
magnetic resonance. Food Chemistry, 86:
297-304.
DOI: 10.1016/j.foodchem.2003.09.028

Hedayatifard, M., 2003. Fish and Shrimp
Processing Technology, Persia Fisheries
Industries Co, PFICO, Tehran, 120 p.
[go0.gl/oVO7SW]

Hedayatifard, M., 2009. Comparative Study
of Fatty Acid Composition of Golden


https://doi.org/10.1016/j.foodchem.2003.09.028
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

b g Kb 4l o slaasal S5 5 oo ealeS! glagadll ol s oo 5 o8 shlan

Mullet Fillet and Roe Oils (Liza aurata
Risso, 1810), Asian Journal of Animal and
Veterinary Advances, 4(4): 209-213. DOI:
10.3923/ajava.2009.209.213

Hedayatifard, M. and Jamali, Z., 2008.
Evaluation of omega-3 fatty acid
composition in Caspian Sea pike perch
(Sander lucioperca L.). International
Journal of Agriculture and Biology, 10:
235-237. DOI:07-223/AWB/2008/10-2—
235-237

Hedayatifard, M. and Moeini, S., 2007.
Loss of Omega-3 fatty acids of Sturgeon
Acipenser stellatus During cold storage.
International Journal of Agriculture and
Biology, 9: 598-601. DOI:1560-
8530/2007/09-4-598-601

Hedayatifard, M. and Yousefian, M., 2010.
The fatty acid composition of golden
mullet fillet (Liza aurata) as affected by
dry-salting. Journal of Fisheries and
Aguatic Science 3. 208-215. DOI:
10.3923/jfas.2010.208.215

Hoffman, L.C., Prinsloo, J.F., Casey, N.H.
and Theron, J., 1994. Effects of five
cooking methods on the proximate, fatty
acid and mineral composition of fillets of
the African sharptooth catfish, Clarias
gariepinus. Die SA  Tydskrif vir
Voedselwetenskap en Voeding, 6(4): 146-
152.

Hosseini, H., Mahmoudzadeh, M., Rezaei,
M., Mahmoudzadeh, L., Khaksar, R.,
Khosroshahi, N.K. and Babakhani, A.,
2014. Effect of different cooking methods
on minerals, vitamins and nutritional
guality indices of kutum roach (Rutilus

frisii kutum). Food chemistry, 148: 86-91.
DOI: 10.1016/j.foodchem.2013.10.012

Ingemansson, T., Pettersson, A. and

Kaufmann, P., 1993. Lipid hydrolysis and
oxidation related to astaxanthin content in
light and dark muscle of frozen stored
rainbow trout (Oncorhynchus mykiss).
Journal of Food Science, 58(3): 513-517.
DOI: 10.1111/j.1365-2621.1993.tb04313.x

Kinsella, J., 1987. Dietary fats and

cardiovascular disease. In: Seafoods and
Fish Oils In Hunan Health and Disease
edited by R. Lees & M. Karel. pp. 1-23.
New York & Basel: Marcel Dekker, Inc.

Khanipour, A.A., Jorjani, S. and Soltani,

M., 2014, Chemical, sensory and microbial
quality changes of breaded kilka
(Clupeonella cultriventris) with tempura
batter in production stage and during
frozen  storage, International Food
Research  Journal 21(6): 2421-2430.
[ifrj.upm.edu.my/volume-21-2014.html]

Kirk, R.S. and Sawyer, R., 1991. Pearson’s

chemical analysis of foods. (9" Ed.)
Longman Scientific and Technical.
Harlow, Essex, UK. [ISBN-
13:9780582409101]

Kocatepe, D., Turan, H., Taskaya, G.,

Kaya, Y., Erden, R. and Erdogdu, F.,
2011. Effect of cooking mehods on the
proximate composition of Black Sea
Anchovy (Engraulis encrasicolus,
Linnaeus 1758), GIDA/The Journal of
Food, 36(2): 71-75.
[cabdirect.org/cabdirect/abstract/20113157
789]


http://dx.doi.org/10.3923/ajava.2009.209.213
http://dx.doi.org/10.3923/jfas.2010.208.215
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

ibJLmJ.-/UMJC_:“%\JL‘u

Oloel @Y ale dlas

Koubaa, A., Mihoubi, N.B., Abdelmouleh,

A. and Bouain, A., 2012. Comparison of
the effects of four cooking methods on
fatty acid profiles and nutritional
composition of red mullet (Mullus
barbatus) muscle, Food Science and
Biotechnology, 21(5): 1243-1250.
DOI:10.1007/s10068-012-0163-5

Lakshmanan, P.T., 2000. Fish spoilage and

quality assessment. In T.S.G. lyer, M.K.
Kandoran, Mary Thomas, & P.T. Mathew
(Eds.), Quality assurance in seafood
processing (pp: 26-40). Cochin: Society
Fisher Techno (India).
[210.212.228.207/handle/123456789/976]

Marimuthu, K., Thilaga, K., Kathiresan, S.,

Xavier, R. and Mas, R.H.M.H., 2011.
Effect of different cooking methods on
proximate and mineral composition of
striped snakehead fish (Channa striatus,
Bloch), Journal of Food Sciences
Technology, 49(3): 373-377.
DOI:10.1007/s13197-011-0418-9

Moradi, Y., Bakar, J., Motalebi, AA., Syed

Muhamad, S.H. and Che Man, Y., 2011.
A review on fish lipid: composition and
changes during cooking methods. Journal
of Aquatic Food Product Technology, 20:
379-390.

DOI: 10.1080/10498850.2011.576449

Moreira, R.G., Sun, X.Z. and Chen, Y.H.,

1997. Factors affecting oil uptake in
tortilla chips in deep fat frying. Journal of
Food Engineering, 31: 480-498.

DOI: 10.1016/S0260-8774(96)00088-X

Morrissey, P.A. and Kerry, J.P., 2004. Lipid

oxidation and shelf-life of muscle foods,

pp: 357-381, In: Steele. R. (eds.),
Understanding and measuring the shelf life
of food. Wood head publishing in food &
Technology. CRC Press. Boca Raton,
Boston New York, Washington .D. USA
[ISBN: 9781855737327]

Naseri, M., Abedi, E., Mohammadzadeh, B.
and Afsharnaderi, A., 2013, Effect of
frying in different culinary fats on the fatty
acid composition of silver carp, Food
Science and Nutrition, 1(4): 292-297. DOI:
10.1002/fsn3.40

Nishimoto, J., Suwetja, I.K. and Miki, H.,
1985. Estimation of keeping freshness
period and practical storage life of
mackerel muscle during storage at low
temperatures. Memoirs of the Faculty of
Fisheries kagoshima university. 34(1): 89-
69. [FAO recorded=JP8702987]

Norday, A., Marchioli, R. and Arnesen, H.,
2001. N-3 polyunsaturated fatty acids and
cardiovascular diseases. Lipids 36: 127-
129. [ncbi.nIm.nih.gov/pubmed/11837986]

Olafsdottir, G., Luten, J., Dalgaard, P.,
Careche, M., Verrez-Bagnis, V.,
Martinsdéttir, E. and Heia, K., 1997.
Methods to determine the freshness of fish
in research and industry.Proceedings of the
Final Meeting of the Concerted Action
“Evaluation of Fish Freshness” AIR3CT94
2283, Nantes Conference, November 12—
14, 1997. Paris: Inter-national Institute of
Refrigeration. pp: 287-296.
[goo.gl/0vbzK{]

Ozogul, Y., Ozyurt, G., Ozogul, F., Kuley,
E. and Polat, A., 2005. Freshness
assessment of European eel (Anguilla


https://dx.doi.org/10.1007%2Fs13197-011-0418-9
http://dx.doi.org/10.1080/10498850.2011.576449
https://doi.org/10.1016/S0260-8774%2896%2900088-X
https://dx.doi.org/10.1002%2Ffsn3.40
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

b g Kb 4l o slaasal S5 5 oo ealeS! glagadll ol s oo 5 o8 shlan

anguilla) by sensory, chemical and
microbiological methods; Food Chemistry,
92:745-751.

DOI: 10.1016/j.foodchem.2004.08.035

Sengor, G.F.U., Alakavuk, D.U. and Tosun,

Y., 2013. Effect of cooking methods on
proximate  composition, fatty acid
composition, and cholesterol content of
Atlantic Salmon (Salmo salar), Journal of
Agquatic Food Product Technology, 22(2):
160-167.

DOI: 10.1080/10498850.2011.635839

Shirai, N., Suzuki, H., Tokairin, S., Ehara,

H. and Wada, S., 2002. Dietary and
seasonal effects on the dorsal meat lipid
composition of Japanese (Silurus asotus)
and Thai catfish (Clarias macrocephalus
and hybrid Clarias macrocephalus and
Clarias galipinus), Comparative
Biochemistry and Physiology Part A, 132:
609-619.

DOI: 10.1016/S1095-6433(02)00081-8

Sion, L., Haak, L., Raes, K., Hermans, C.,

Henauw, S.D., Smet, S.D. and Camp,
J.V., 2006. Effects of pan-frying in
margarine and olive oil on the fatty acid
composition of cod and salmon. Food
Chemistry. 98: 609-617.

DOI: 10.1016/j.foodchem.2005.06.026

Puwastien, P., Judprasong, K., Kettwan, E.,

Vasanachitt, K., Nakngamanong, Y. and
Bhattacharjee, L., 1999. Proximate
composition of raw and cooked Thai
freshwater and marine fish. Journal of
Food Composition and Analysis, 12: 9-16.
DOI: 10.1006/jfca.1998.0800

Sobukola, O.P. and Olatunde, S.O., 2011.
Effect of salting techniques on salt uptake
and drying kinetics of African catfish
(Clarias gariepinus). Food and Bio-
products Processing. 89: 170-177.

DOI: 10.1016/j.fbp.2010.06.002

Stansby, M.E., 1990. Fish oils in nutrition.
(1* Ed). AVI. Van Nostrand Reinhold,
NY. USA. 313 p. [ISBN: 978-0-442-
23748-6]

Tidwell, J.H. and Allan, G.L., 2001. Fish as
food: aquaculture's contribution, ecological
and economic impacts and contributions of
the farming and capture fisheries.
European Molecular Biology Organization,
2(11): 958-963. DOI: 10.1093/embo-
reports/kve236

Torrejon, C., Jung, U.J. and Deckelbaum,
R.J., 2007. N-3 fatty acids and
cardiovascular  disease:  Actions and
molecular mechanisms.  Prostaglandins
Leukot Essent Fatty Acids, 77: 319-26.
DOI: 10.1016/j.plefa.2007.10.014

Turkkan, A.U., Cakli, S. and Kilinc, B.,
2008. Effects of cooking methods on the
proximate composition and fatty acid
composition of seabass (Dicentrarchus
labrax Linnaeus 1758). Food and Bio-
products processing, 86: 163-166.

DOI: 10.1016/j.fbp.2007.10.004

Vaccaro, A.M., Buffa, G., Messina, C.M.,
Santulli, A. and Mazzola, A., 2005. Fatty
acid composition of a cultured sturgeon
hybrid (Acipenser naccariixA., baerii).
Food Chemistery. 93: 627-631.

DOI: 10.1016/j.foodchem.2004.09.042

\Al


https://doi.org/10.1006/jfca.1998.0800
http://dx.doi.org/10.1016/j.fbp.2010.06.002
https://dx.doi.org/10.1093%2Fembo-reports%2Fkve236
https://dx.doi.org/10.1093%2Fembo-reports%2Fkve236
https://dx.doi.org/10.1016%2Fj.plefa.2007.10.014
http://dx.doi.org/10.1016/j.fbp.2007.10.004
http://dx.doi.org/10.22092/ISFJ.2017.113923
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.4.13.6
http://isfj.ir/article-1-1780-en.html

[ Downloaded from isfj.ir on 2025-11-06 ]

[ DOR: 20.1001.1.10261354.1396.26.4.13.6 ]

[ DOI: 10.22092/1SFJ.2017.113923 ]

Iranian Scientific Fisheries Journal Vol. 26, No.4

Changes of lipid oxidation indices and fatty acids composition of salted fillet of grass-
carp Ctenopharyngodon idella affected by methods of cooking

Hedayatifard M.>*; Miri S.M. ?

“hedayati.m@qaemiau.ac.ir

1-Fisheries Department, College of Agriculture and Natural Resources, Qaemshahr branch,
Islamic Azad University, PO Box: 163, Qaemshahr, Iran.

2-Qaemshahr branch, Islamic Azad University, Qaemshahr, Iran.

Abstract

Lipid content and poly-unsaturated fatty acids changes of salted Grass-Carp fillet were
evaluated as affected by methods of cooking. For this purpose, raw, dry-salted (by 24% salt) and
cooked fillets (fried, boiled, microwaved and grilled) were evaluated, qualitatively. The results
showed that salting and frying both increased the lipid content (p<0.05). All of cooking
methods increased oxidative indices, but frying increased PV (by 4.66 meqo2/kg) and had a
lower decreasing on TBA (by 0.525 mgMpA/Kg) and cooking by microwave had higher
increasing on FFA (by 1.99 %). In addition, during salting process UFA, PUFA and -6 fatty
acids were increased but total high chains of EPA+DHA and Polyen Index (Pl) were
decreased (p<0.05) that showed the salting effect on them, while had no effect on -3 (p>0.05).
On the other hand, frying, among of cooking methods, decreased SFA, (29.79 to 22.93%),
highly and instead UFA (55.57 to 71.16%), considerably that indicate diffusion of oil into the
fish tissues. Frying also increased »-6 (16.18 to 36.13%) amount (p<0.05) but has no effect on
o-3. All of the cooking methods decreased Pl because of the thermal process (p<0.05). Boiling
method just down to reduce of salted fillets m-3 (2.15 to 1.44%). Also, cooking by microwave
can decrease PUFA and PI, but has no effect on the other importance salted Grass-Carp fillet
and finally the grilling had none effect on UFA, PUFA, -3 and even o-3 fatty acids, and only
decreased total EPA+DHA (from 1.06 to 0.49%) (p<0.05). However, none of the usual fish

cooking methods didn't lead to lipid qualitative spoilage.
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