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Table 2: Nutritional quality indices (NQI) of raw and frying Orange-spotted grouper
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! Saturated Fatty Acid
2 Monounsaturated fatty acid
% Polyunsaturated fatty acid
4 Unsaturated Fatty Acid
% Eicosapentaenoic acid
® Docosapentaenoic acid
" hypocholesterolamic/ hypercholesterolamic fatty acid ratio
& Atherogenicity index
® Thrombogenic index
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Table 3: Minerals content of raw and frying Orange-spotted grouper with different frying methods (mg/ kg dry matter).

O bed S Ee LS Em RTINS pls iy gl (e
959 At OF) el

FA1/2-£Y V500 YaA/A-£EAAY? YYE/A-£aY/EY? JXRIRREAviah Na
AYF/YYLEV Y050 03+ /FAYEA/ - A° VIV FEYY/YO? AOFIAAEY/AYD K
VY [VAES/FYP VYT PV YA VYYFARYY/- V2 VWYY /05 Y00 Mg
YEYY/S01F0/50° YYAA/DVEYTY /5T YEYY/501F0/50° YYYEANEA) AP P
NACENIYS 3. /£9A) [OA - [OAE-[- 92 NAETARS Mn
SNEe) P DRV fesEe )P Ntz Cu
VEN YR 0P VYVYE R \Y/EYE¥NP VXYL /5.2 Zn
YOY/Y YV /AS? YOY . o 2A/- YR INSZAREANATERE YYY/ft- /072 Ca
ARETAAR V/AVE /D2 Ve ote]$? \/OYE- YA Fe

Al oo 10 mhaw jo lo g Dol by o,y po y0 glaie By, el oads Ly J1ST aw 0 jlaes gl .Sl O)90 4 lacl

Yoo


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

-.(Epinephelus coioides) J sexs  gola alid 3 S & yeu sals

O‘)[SAA K] QJ‘:)‘}AJ.A

(S (jg 5 1o 31055 (o) by ilisio Gla gy pdl o’ (Jgoro yg0lb (bl oudh sy g o5 (b alid (slagrmaling (o) o :F Jguar
Table 4: Vitamins content of raw and frying Orange-spotted grouper with different frying methods (mg/ kg dry matter).

B3 Bl D A T
slos
VioFE- VYR N SIYFEe[ 07 NAERL NES
<AV /Y SNV YP NI AAYEILY 0525 o9y b 50,5
IAYE VY P NARENA R E R PR YA T Sl aes Gée, by ,S F
SNFEefop P A ofefEefes © AIYs£- /¥4 S8 gy b 93,5 F e

il oo 10 mhaw o o sme ol Sk sy po 0 Sglaie By el oad la 1SS A 0 jlae sl 1Sk &g 4 Sl

Oen g Larsen lwg a5 Sldlas o (et al, 2011
oL,en ¢ Weber 4 (Y-1f) Gokoglu 4 Uran «Y-\+)
Of9y b e 0dd Zaw laald w85 oo (Ve0A)
sl [y SFA e o yieS oL

1@Vl gl Bres (055 Ew b,y bosd Eow laald
Kols las pls sleals b awslio 4o (C18:1) apwl Sl
slopgy) boodd Zrw glaald o 0 adl o5 g
4 bgye sl Sl (liee G2 VL ) Jgu Gilhe (AL
R 09 OEgy 9 OgR) OF9) » onb Eam slaald
Sl SGlsl 5l (095 e g e (S35 E e slapssy,
Portarena et al., 2015; Reddy et al., 2015; ) sl o
5 ol s b yols addllae axcs (Sioen et al., 2006
Oes g Gall g (voV+) oK 3 Ansorena clalas
oz slal flie OV Jgaz sllas o)l cillas (VAAY)
SBLL a8l Bl 008 Fe boglidl e S
S ale Cy Glize o g, » sl aslllas (VYAR)
saiges ;o MUFA Jlaie a5 ol lis mls g wisls sl
ol asllhas 3l Jols ls b as cdl gals oud asy
5o asdllas 0590 glsl 8wz oz laanul o)l cillas
ol Sedend (C1812) sl Sgid  Gedss
Sl S5l )59501 (C20:4) vl Sgunis,] (C18:3)
Db o (C22:6) vl Sl ]300 ¢ (C20:5)

19 PUFA e wenl ool a8V Jooz 5o a5 aisSilen
)‘Q‘;..’.A )9ia| A 9 g_;).) 6[@025) B 0 C)...J LSLIM\L&
055 Of9y b oad Eyw slaald a5 Jloyo (P</-0)s5
(P<e/+0) wisls olas PUFA i 0 (g)lo sme ialS
Sl e sloyes, bodds # w sloals o PUFA 5
O Faw Ofyy Jsle ade 4 a5 vl plas SLSS
PUFA jlaie ;o5 o5 cde (Weber et al., 2008) sl o
Jo a cal See Gy 89, b ol i slaald o
S35 e 9y o JEH I 4 sl s o8, Ll

oo y30l (plo ald oy ol JoBg

ez ol 09,5 5l slite iz slade! addllas (nl o
Al wign SO L ogldl 6 oy ol (SFA) gl
> (PUFA) gLl é vz oy slaocsl 5 (MUFA)
ol a8 olulis Jsexs joela oale calizes slodiges
idlge (S VEVE lls gl o pmis b oy slaosl
2l oy sl by p (Jolie ST iy calizee sla b,
Frore j3ala ale 1o ouls Wl © ol ces (555l
omb ade wilb e SFASMUFASPUFA & jsmy o=
G o,daml ABg slaaill cowlus PUFA e o4
De Castro et al., 2007; Hosseini ) asb o ygumlans’
ey b adlhs ol 5l Jols axcs . (et al., 2014
Mullus ) 508 JuS Lale » (YY) o, Ken 4 Koubaa
s Saldanha adlas o 4> 31 o)l calls (babatus
JS 51 ke oty PUFA 0 aseie (V2 A) ol San
"o Sy hip ol (aleys 9929e 0z slasnd
DO

Sl sne B Cely Gros 03,5 Eow ol adllae o
;5 (P <+1+0) us PUFA 5 MUFA SFA (|5
5 0dd Fyw gloald (Y- A) o) Sen o Weber aslllae
SFA § PUFA oS 5 s MUFA YL olie YoilS s,
(C14:0) vl St o i0ls ylis pls ald 4y s |
5 (C18:0) wpl Skl (C16:0) apwl Sially
elusl Gy leanl cp i (C24:0) vl S pusgiSd
b SFA (lie a5 wiilioe ;o addllae o oLl 050
)owlcimdicﬁlcdfoloowuiglféﬁ.coo;tﬁ
Weber et al., ) wib o oL slo éq, w55 L bL3)|
o8 sl a4z 0 V0. 5 Lo &5 iz sla g, 50 (2008
ublo walg (¢ pSeda poss gLl 0z ladsl ol
o o3eeST s Ll 53 (opadas Lus il L L
Ghauomi- Jooyani ) sl o Sials sl o, slaawl
Yo


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

Ol ¥t e ala

Pl Lol (090 o8 03s,8 i,iE a5 wiogs VOO 5 VF/AF

il e Las o a5 ald

Sladd A sl sl

Sl oY Dl 5 oy slaagnl alise Ol 4y 4 L
S a3ls Ol el g opz ael by 4 ate oS
O Loz sl SLaS 5 CelsS 0S5 G ) slads
ol ,o a5 (Hosseini et al., 2014) seis o b)) (als
090 (Jyora j9ale (oalo odd £rm g pl5 laald )3 axlllas
s 518 on

UFA/SFA ¢ PUFA/SFA
ot soasls UFA/SFA 4 PUFAISFA slacons
b sblié siie sl cuiS b3l sy &5 aes
WHO .(Larsen et al., 2010) 45,5 o 1,8 oolatl 5,50
Wlo o3 saey lp 1, +/F YL PUFA/SFA cos
N Jsoz @llhe (WHO, 2003) col 05,5 arog Ll
Ol oad oy ladiges ;o PUFA/SFA asls lode
ladiges ;5 (a3l (nl Oliae (n e 4S5k 4 ol aily
Jaie al cdslin oKl alee g D)3 e, b oodd Fyw
Gl 4Bl il 0,8 Fyw b s UFAISFA a3ls
,» UFAISFA § PUFAISFA laasle al38l o
OFg) 2 Jdo a4 el (Sen Gres sl Epm ladiges
b alal, o o Sl il 03,8 g anld b
S9>3 o> edlio ,» UFA/SFA § PUFAISFA 3G
Hosseini et al., 2014, Marques et al., 2010, ) s,ls

(Kalogeropoulos et al., 2004

n-3/n-6
N-) 7=l G ool a4 Y-Kal Oz sbhanul s
05y 2l i)l s sl sa3ls olse 4 «(3/0-6
Pigott et al., ) oo 5 o oolitwl calizee slole o ol
Jade aes o Hlis 4 5l 3ezg (5 ke li,l5 (1990
oz 5l g lon 51 sk 5l 655ty I N-3/N-6 YL
Simopoulos, ) syls low 5 Bse - L8 sl les
Sladl ol jo b:) B n-3/n-6 s Olyee (2002
Zuraini ) el Ol slae gl b 5138 oueg oaums i
3 FN B IYE sogame 5l N-3/N-6 cos (et al., 2006
(Hosseini et al., 2014) cul oglite ol sloasss

YoV

s Delfieh (Varela, 1988) oS o 5,55l lae «
PUFA lade csls (5,155 055 aalllas jo (Y41Y) ) Ken
59 el g o pre BB Coy Gl sla g, 4o
4 S plp 99 PUFA jlaie (201381 457 (0055 &0 (g,
D91 p> slodiges

D9l HoS) A (189, 5 D)3 ) )3 0dd Epw slaald
(P >/0) wols Hlad N6 lgme (g5, (5,0 sme
C20:4 n-) sl Ssgawisl)l 4 (C18:2 N-6) vl Stlgid
el illae wisg baald s FIKal Gz ol o5l (6
OO T 5o el Seileid Oliee ol asdllas 5l Jol>
o i ol ol Lol cdl ioli8l sls slodiges 4 s
By logine 05 g oSl ded (489, )3 0ud E iy sladiges
clls (VWAR) SBLL adllas 5| Jols mli b ol mlbs
Sl l350(C18:3 N-3,ALA) ol Sdeid o)ls
C22:6 ) sl SiigiliKg555°55 5 (C20:5 N-3,EPA)
2 st 2pe V-l oy lasenl (nyiege (0-3, DHA
s EPA Il 8 me olys abie il oo ol adllas
oz desl GppySlgl3 EPA walllas oyl 4o e DHA
SEPA (oo oo ad 235 Jsoms y3ele ol o Y-ISl
Slacis, 15 oy slbal ol a8 Jl>,s wal . DHA
95 G s U Bres 3,5 e Nigd ool Sl (2LS
-iels Jole o piage (P<e/40) ol lis N-3 lgiome
Eyo sl (b lald bg (eg) iz N3 (l5e cains
Lewl, cp! ,o (Hosseini et al., 2014) osb e oo,5
aadllas 4 b ooyl gl a5 a8 5 & g0 obice Slalllas
(Vo A) o) Sea g Weber aallas alos 5l 5l il 50>
Slyze 2als cel (US89, b 0,5 g 3 lias &5
o) SKea g Hosseini clallas )55 oo fuizron 05,5 o N-3
5 T ol 5 ozl oS5 a5 wisls i (V<1 F)
0l E sloald N3 e 205 5 GgealannST ln
RO TS

(P1) ygalonsSt colsls ozl
oz sl Y ol ssiasglis PL oYLl
ol (Hosseini et al, 2014)ail o (gl
ald ams e lis a5 wd acule YY/AY P ol aslllae
Erv b OgmlanaST 4 S (oS Sl (Jgons j5alo
as il o« (Y F) olSen 5 Hosseini .casls o5
2Pl el 06 YWWeIA 555 6l o suaw ol 0 Pl jluie
o (Weber et al., 2008)4 (Unusan, 2007) clalas


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

-.(Epinephelus coioides) J sexs  gola alid 3 S & yeu sals

O‘)[SAA K] QJ‘:)‘}AJ.A

ST ade o maS (P</+0) a2 o0 plad Al Gl (o
AP<[20) b ovnlice &yd e, 10 0dd Frw sbddiges
ot S als gosnaolis Tl g Al sl asls oYU lyee
Al S e b wlie Glaoaey .cul obys sblie >
6555 B slaslom @Dl Hhas col (S TI
Hosseini et al., 2014, Rose and Connolly ) sas _zals

(1999

P90 g0 oyl o Ol puuts

3 G e Dol 04 oo cdaline ¥ Jgaz j0 a5 jshiles
2 ok Frw sladigel 5 g ladiged G maoe Ol
g Hosseini zls (P<+/-0) oi oamline )3 e,
ol wls L (Y--9) Ozeren 4 Ersoy «(V:1f) o, Sen
L oouds & slodiged )0 puwly Hlade o)y Cayllas aslllas
3o &SIl o wish plas g)lo pre SralS 6Kl ains (€4,
Slogme GRIBl Gghy gy b oead faw leald
Soern joole ple slrdiged v juin Gylime (P<e/- D)l
s GEgy g O OEgy b e 0355 T 3l
wolas Hlas (gylo pme Bl pl diges w4 Cond
as wols glas (Y++f) oK 4 Gokoglu .(P>+/-0)
TJgaz Blhae aboe RalS (505w S e jlade
4 odd Erw ladiged 13 ol g 55 5 59y 9 Hied (e
wiolas Hlas (gl sme Dol plo diges b calitee sla b,
oy plas (V- - %) o) 5en 5 GOKOGIU dslllas ( P>+/:0)
Fie Ol g g U oy iz sla g, A
ol aslllas gl b aS sl ol 055, YT 53 oobe
S5l cdsllae

e SR 03,5 Eom alite slahy, b e Oliee
5 Ersoy asllhas o olive gl (P<+/+0) ols olis sl
oals 5,155 (Y V+) ol Ken 4 Erkan 4 (V- -4) Ozeren
b oo e b Joore soele (Bl pedS (e o
3 (P<e0) ol plad gyl pme (il ey s,
&9y adlae ;o (YY) oK 5 Marimuthu asJL>
as ws,S o, (Channa striatus) Gls ale e4
LS 008 G il lasis) ol eedS 5
29 e e sed LS (5)lodme D9l 53,5 bS5 095
pl diges 1 S e a5 Wsls ol (VYAP) L,

N- Cand e el oo 0ols Las ¥ Jgaz ,0 a5 jshailen
BN 03 C).MJ 9 Lij )EALQ ‘SQLA 6Lb4;5.<u LSALQ.J L 3/n'6
1 N-3M-6 cos cusls 1,3 WHO ooy apogs oogazms
Sogre Juals sl sladiges 4 Cund 00 Fyw sladiges
ool Jisl cle 4 ol (Sow a5 (P<+/+0) ols las
4 (G055 Eyw 9y 3l Sl Selgid ogasy Pl Oz
o, Kea 4 Delfieh .Sioen et al., 2006) sl als 8L
mdigas ;0 [, N-3/N-6 s 1 1S 355 sy 40 (Y4NY)
adlllas 5l Jol> mls b a5 wis,S saaliv odd ¢ slo
Syl cillae yol>

ARA/EPA

N- & Cod (6 e Sludss ‘55..5 ua>l..,.: ARA/EPA Cond
Coms iali8l (Hosseini et al.,, 2014) <. 3/n-6
0855 Oy b oad #rw sleals (Larsen et al., 2010)
<efe0) wisls oylas ARAJEPA ol o )b cime 13
P

EPA+DHA
S slbasls pytege ) So EPAYDHA asls
- sxe Sl (Hosseini et al., 2014) ail o slads
so,les sloyles o EPATDHA a3ls ol j0 5yl

cb odnlive (95 (K9, 9 Dyd (g, 4O 0l Ty

HH
erdgilio 59y w0y Glademl I satasplis asls HH
a5 jshilen (Santos-Silva et al., 2002) ol o Jg,mdS
pl> dged ;0 HH lis ¢ 0ed o0 oslice Y ga o
Gly IYO-YIYY HH als oo cldllas o .ail o0 /09
Testi et al.,, 2006, ) cul sals 0,155 alise sladiss
4 bgwe HH Jade i (Hosseini et al, 2014

Dblce )3 g 6Kl dld (125, 50 0dd 7 sladigas

Tl 4Al
by (Th Sijgmgy a3ls 5 Al Sigsl pasls
Al sogase o sz (144Y) Southgate ¢ Ulbricht
by blic jo [ VNNVA T oogamme g +/¥Y -Y/TY
Hosseini et al., 2014, Delfieh et al., ) cwl oglae
2013, Turan et al., 2007, Kalogeropoulos et al.,
Jgd 4o a5 ,ghilen (2004, Rose and Connolly 1999

Sl Fre BB Baas (10,5 & el 0l oolo lis Y
YyoA


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

Ol ¥t e ala

aS ol lad Sose olge g boepwling oliee gl 4855 a5
Sy plo 5l e O3 85, b odd Eow jeele ale

&b

op o9 oluel cp (e ol (palie cp (o0
ool oS 5 sy IYAY LT (g0lg 9.l Lelis
Epinechelus ) Jyero el a8 o0 0 o>
5 5,9,) (Sparidentex hasta) .o 4 (Coioides
Ve s g bl abre o8 e ,e il 3 (2l
A

IS | SV S SUWE PP V- 3 o (S Sl
5 o% SleSy oy sle (g, LU ITAR g
RULIIUS ) |35 sb,s siw oole alae > slaasnl
SFA A lnl obys eid g psle alee (frisii kutum
Yy

e 2l yd oo sl 2 390955 VA 63l 5985
e YAV e s ol Lesl (7) (s 91 8

Goldes 5 S Jsol NWAS z (6ild 90,
P YYo ‘)lfi u»)la h_)‘)l.ua.o.l‘ @b)o 6&06)5—‘)5

ez Sasl Jdgn e YA o (i H9 Ol

odph ple SBT3 Seree ale SLS S g
AT A @iss g 2lde pele alxe (Otolithes ruber)

Yy

BT L (Slag) 9 e ol 5 ls 0y e
A sl ealug 5 (Fane Slge n Cy @iz sla
Acanthopagrus 4l o,; Sils ol ald 0 E
YA YF ol ol sele alxe Jatus

1§ 80y 9 & corblao f cgbgS ol (Sligr (09
sl oS5 p Sy dlide gla Ay, 5L ITAS
ale (Oreochromisniloticus) Lods ale ald o>
AV=1 A Y ojlad ool OMed sale

Ackman, R.G., 1967. Characteristics of the fatty

acid composition and biochemistry of some

fresh-water fish oils and lipids in comparison

with marine oils and lipids. Comparative

Biochemistry and Physiology, 22(3): 907-922.

DOI: 10.1016/0010-406X(67)90781-5.

Yod

S0 y30ld (alo ald sl ol g (5l o Oyt
wilge 27 o sl slageebys D g A slagslins
o®9) 9 L:M.Syoa' LS)'L“‘ solel 0.guis o )‘| TRV J.c‘}C
Al epalng opl Gliee 50 GloaisS ol i (Caxy
Jole slacraling b anslio ;o (052 )0 Jolme slagmslig
30 0 bplig opl bl wog 5ol &l blie o Ol o
Kumar and Aalbersberg, ) aces olus YU &)l> 5
Jode ogdce osalin ¥ Jgaz 0 a5 shiles (2006
58 9y 5 G5 OFay b ol Eaw slaald o A (yeliyg
Ozeren 4 Ersoy Lul, cpl jo ol las g)lo sme ol
AW CJ.»J 61.534.’54_' PR A U""’L"’B as wols L)”)‘)f (Y’ ‘Q()
Cilhe pol> axllae @bt b a5 og pls sloald 5 i
LSQLQ 03 C).w 9 |al.‘> LSLQ‘\JB-QJ B D u,‘.cLus u‘)—o.ﬂ .0)‘0
ogie BB K0S b calizee slahs) 40 (Jsare j9ela
oo Fyw ool D Cpmaling lyme (2lS (P<e/+0) azils
e 4y wlgh o pls wiged b anolie o LS slacss, b
OLSen g HOSSBINT il o €5, ;0 D by o J=
S (plo 0ul Fow sleald 4 Wsged le (YY)
o b as wols (Las D el g ol 5o (5 o sine SralS

Syl callas yol> asdlas

OO Eaw g Slab oad Fpw sladiges ;o Bigpwlig (yliae
B elig (P<e/00) ol plis gyl sme SialS Gaes
Caglie Syl ol 50 B og)S slapmelig 500 4y S
siels s oplpls (Priestley, 1979) aisls (g xeS
Ol ) B slaig, a4 09,5 v b Br el
,» «(Lynch et al.,, 2000) 5,5 ;Lo ol &)l cwss
oes g Erkan 5 (v--4) Ozeren 4 Ersoy axlas
Casb, oljme Ol i Canl a8l ralS calise slads, b
LLs,L o1 o sk bamelng lime Ol L ald
cde g o o (Erkan et al, 2010) ol  oidi
enls (85 & e (b Cughy 8T Geling cnl a8

N o
ol ald o o sl Llg s a5 ol lid aslllas gl
el diges b auglin jo alitee LS slaég, bonds F
sl plas rals g iolidl cud b a pls diges b awslie o

5 W) CJA-AJ 6[.@4454.’ o L&:u...oLuj 9 ‘5»\.&4 \)‘5—4 U‘)‘“


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

-.(Epinephelus coioides) J sexs  gola alid 3 S & yeu sals

OoSas 5 01500 5o

Ansorena, D., Guembe, A., Mendizabal, T. and
Astiasaran, 1., 2010. Effect of fish and oil
nature on frying process and nutritional product
quality. Journal of Food Science, 75(2): H62-
H67. DOI: 10.1111/j.1750-3841.2009.01472.x

AOAC, 1999. Official Method 999.11,
Determination of lead, cadmium, copper, iron
and zinc in foods.

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
Agquatic Sciences, 58(1): 122-137.
DOI:10.1139/f00-224

Broadhurst, C.L., Wang, Y., Crawford, M.A,,
Cunnane, S.C., Parkington, JE. 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- Part B: Biochemistry and
Molecular Biology. 131: 653-673. DOI:
10.1016/S1096-4959(02)00002-7

Candla, M., Astiasaran, |. and Bello, J., 1998.
Deep-fat frying modifies high-fat fish lipid
fraction. Journal of Agricultural and Food
Chemistry, 46: 2793-2796. DOI:
10.1021/jf9709616

Cunnane, S.C. and Griffin, B.A., 2002. Nutrition
and Metabolism of Lipids, in Introduction to
Human Nutrition, Gibney, M.J., Vorster, H.H.,
and Kok, F.J., eds., pp. 81-115. Blackwell
Science, Oxford.

De Castro, F.A.F., Sant’Ana, H.M.P., Campos,
F.M., Costa, N.M.B., Silva, M.T.C., Salaro,
A.L. and Franceschini, S.D.C. C., 2007. Fatty
acid composition of three freshwater fishes
under different storage and cooking processes.
Food Chemistry, 103(4): 1080-1090. DOI:
10.1016/j.foodchem.2006.10.002

Delfieh, P., Rezaei, M., Hosseini, H., Vali
Hosseini, S., Zohrehbakhsh, E. and

Regenstein, J.M., 2013. Effects of cooking
methods on proximate composition and fatty
acids profile of Indian white prawn
(Fenneropenaeus indicus). Journal of Aquatic
Food Product Technology, 22(4): 353-360.
DOI: 10.1080/10498850.2011.652767

Erkan, N., Selguk, 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

Ersoy, B. and Ozeren, A., 2009. The effect of
cooking methods on mineral and vitamin
contents of African catfish. Food Chemistry,
115(2): 419-422. DOl:
10.1016/j.foodchem.2008.12.018

Fatemi, H., 2014. Food Chemistry. Tehran,.
Enteshar Corporation Eds press, 480p.

Folch, J., Lees, M. and Sloane-Stanley, G. H.,
1957. A simple method for the isolation and
purification of total lipids from animal tissues.
Journal of Biological Chemistry, 226(1): 497-
509.

Gall, K.L., Otwell, W.S., Koburgier, J. A. and
Appledorf, H., 1983. Effects of four cooking
methods on the proximate, mineral and fatty
acid composition of fish fillets. Journal of Food
Science, 48(4): 1068-1074. DOI:
10.1111/j.1365-2621.1983.th09163.x

Gertz, C., 2000. Deep fat frying. A never-ending
story? European Journal of Lipid Science and
Technology, 505-506.

Ghauomi, Jooyani. A., Khoshkhoo, Z.,
Motallebi, A. and Moradi, Y., 2011. The
effect of different methods on fatty acid
composition of tilapia, (Oreochromis niloticus),
fillets. Journal of Fisheries Iran, 2: 97-108. DOI:
10.22092/1SFJ.2017.109995

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,

AR


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

Ol ¥t e ala

84(1): 19-22. DOl:
8146(03)00161-4

Horrocks, L.A. and Yeo, Y.K. 1999. Health
benefits of docosahexaenoic acid (DHA).
Pharmacological Research, 40(3): 211-225.
DOI: 10.1006/phrs.1999.0495

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 quality
indices of kutum roach (Rutilus frisii kutum).
Food  Chemistry, 148: 86-91. DOI:
10.1016/j.foodchem.2013.10.012

Jalili, S., Pour, F. and Zoriastein, N., 2013.
Comparison fatty acid composition of orange-
spotted grouper (Epinephelus coioides); four
finger threadfins (Eleutheronema
thetradactylium) in Khuzestan coastal waters
(Persian Gulf). American-Eurasian Journal of
Agricultural and Environmental Sciences, 13:
826-830. DOI:
10.5829/idosi.aejaes.2013.13.06.962

Kalogeropoulos, N., Andrikopoulos, N. K. and
Hassapidou, M., 2004. Dietary evaluation of
Mediterranean fish and molluscs pan-fried in
virgin olive oil. Journal of the Science of Food
and Agriculture, 84(13): 1750-1758. DOI:
10.1002/jsfa.1878

Kinsella, J.E., 1986. Food components with
potential  therapeutic  benefits: the n-3
polyunsaturated fatty acids of fish oils. Food
Technology, Feb: 89-97.

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

10.1016/S0308-

ARy

Kromhout, D., Bosschieter, E.B. and Coulander,
C.D.L., 1985. The inverse relationbetween fish
consumption and 20-year mortality from
coronary heart disease. New England Journal of
Medicine, 312(19): 1205-12009.
DOI:10.1056/NEJM198505093121901

Kumar, S. and Aalbersberg, B., 2006. Nutrient
retention in Foods after earth-oven cooking
compared to other forms of domestic cooking:
2. Vitamins. Journal of Food Composition and
Analysis, 19(4): 311-320. DOI:
10.1016/j.jfca.2005.06.007

Larsen, D., Quek, S.Y. and Eyres, L., 2010.
Effect of cooking method on the fatty acid
profile of New Zealand King Salmon
(Oncorhynchus tshawytscha). Food Chemistry,
119(2): 785-790. DOI:
10.1016/j.foodchem.2009.07.037

Lynch, P.L.M. and Young, IS, 2000.
Determination of thiamine by high-performance
liquid chromatography. Journal of
Chromatography A, 881(1): 267-284. DOI:
10.1016/S0021-9673(00)00089-3

Marimuthu, K., Thilaga, M., Kathiresan, S.,
Xavier, R. and Mas, R.H.M.H., 2012. Effect
of different cooking methods on proximate and
mineral composition of striped snakehead fish
(Channa striatus, Bloch). Journal of Food
Science and Technology, 49(3): 373-377. DOI:
10.1007/s13197-011-0418-9

Marques, A., Teixeira, B., Barrento, S.,
Anacleto, P., Carvalho, M. L. and Nunes, M.
L., 2010. Chemical composition of Atlantic
spider crab (Maja brachydactyla): Human
health  implications. ~ Journal of Food
Composition and Analysis, 23(3): 230-237.
DOI: 10.1016/j.jfca.2009.10.007

Moradi, Y., Bakar, J., Syed Muhamad, S.H. and
Che Man, Y., 2009. Moisture, fat content and
fatty acid composition in breaded and non-
breaded deep-fried black pomfret


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

-.(Epinephelus coioides) J sexs  gola alid 3 S & yeu sals

OoSas 5 01500 5o

(Parastromateus niger) fillets. International
Food Research Journal, 16: 225-231.

Pigott, G. M. and Tucker, B., 1990. Seafood:
effects of technology on nutrition. CRC press.
104-106.

Portarena, S., Farinelli, D., Lauteri, M,
Famiani, F., Esti, M. and Brugnoli, E., 2015.
Stable isotope and fatty acid compositions of
monovarietal olive oils: Implications of ripening
stage and climate effects as determinants in
traceability studies. Food Control, 57: 129-135.
DOI: 10.1016/j.foodcont.2015.03.052

Priestley, R.J., 1979. Effects of heating on
foodstuffs. Applied Science Publishers Ltd.
1139-1140.

Reddy, K.J., Jayathilakan, K. and Pandey, M.C.,
2015. Olive oil as functional component in meat
and meat products: a review. Journal of Food
Science and Technology, 8(5): 1-9. DOI:
10.1007/s13197-015-1852-x

Rose, D.P. and Connolly, J.M., 1999. Omega-3
fatty acids as cancer chemopreventive agents.
Pharmacology and Therapeutics, 83(3): 217-
244. DOI:10.1016/S0163-7258(99)00026-1

Saldanha, T., Benassi, M.T. and Bragagnolo, N.,
2008. Fatty acid contents evolution and
cholesterol oxides formation in Brazilian
sardines (Sardinella brasiliensis) as a result of
frozen storage followed by grilling. LWT-Food
Science and Technology, 41(7): 1301-1309.
DOI: 10.1016/j.Iwt.2007.08.023

Santos-Silva, J., Bessa, R.J.B. and Santos-Silva,
F., 2002. Effect of genotype, feeding system
and slaughter weight on the quality of light
lambs: Il. Fatty acid composition of meat.
Livestock Production Science, 77(2): 187-194.
DOI: 10.1016/S0301-6226(02)00059-3

Sargent, J.R., and Henderson, R.J., 1995. Marine
(n-3)  polyunsaturated  fatty acids. In
Developments in Oils and Fats. Springer US.
pp. 32-65.

Simopoulos, A.P., 2002. The importance of the
ratio of omega-6/omega-3 essential fatty acids.
Biomedicine and Pharmacotherapy, 56(8), 365-
379. DOI: 10.1016/S0753-3322(02)00253-6

Sioen, 1., Haak, L., Raes, K., Hermans, C., De
Henauw, S., De Smet, S. and Van Camp, J.,
2006. Effects of pan-frying in margarine and
olive oil on the fatty acid composition of Cod
and Salmon. Food Chemistry, 98(4): 609-617.
DOI: 10.1016/j.foodchem.2005.06.026

Sisakhtnezhad, S. Sheikhol-Islami, A. Kiani, A.
Mohammadi, B. Darzi-Ramandi, M. Parvin,
N. and Bahrami G., 2008. Evaluation of the
stability of fatty acid content of natural lipid and
frying oils available on the Iranian market
during frying. Journal of Medical Sciences,
Kermanshah University of Medical Sciences,
12(4): 343-357.

Stancheva, M. and Dobreva, D.A., 2013.
Bulgarian marine and freshwater fishes as a
source of fat- soluble vitamin for a healthy
human diet. Foods, 2: 332- 337. DOI:
10.3390/foods2030332

Taskaya, L., Chen, Y.C., Beamer, S., Tou, J.C.
and Jaczynski, J., 2009. Compositional
characteristics of materials recovered from
whole gutted silver carp (Hypophthalmichthys
molitrix) using isoelectric
solubilization/precipitation. Journal of
Agricultural and Food Chemistry, 57(10): 4259-
4266. DOI: 10.1021/jf803974q

Testi, S., Bonaldo, A., Gatta, P.P. and Badiani,
A., 2006. Nutritional traits of dorsal and ventral
fillets from three farmed fish species. Food
Chemistry, 98(2): 104-111. DOI:
10.1016/j.foodchem.2005.05.053

Turan, H., Sbnmez, G. and Kaya, Y., 2007. Fatty
acid profile and proximate composition of the
thornback ray (Raja clavata, L. 1758) from the
Sinop coast in the Black Sea. Journal of
Fisheries Sciences, 1(2): 97-103. DOI:
10.3153/jfscom.2007012

1Y


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

Ol ¥t e ala

Ulbricht, T.L.V. and Southgate, D.A.T., 1991.

Coronary heart disease: seven dietary factors.
The Lancet, 338(8773): 985-992.

Unusan, N., 2007. Change in proximate, amino

acid and fatty acid contents in muscle tissue of
rainbow trout (Oncorhunchus mykiss) after
cooking. Journal of Food Science and
Technology, 42: 1087- 1093. DOI:
10.1111/j.1365-2621.2006.01354.x

Uran, H. and Gokoglu, N., 2014. Effects of

cooking methods and temperatures on
nutritional and quality characteristics of
anchovy (Engraulis encrasicholus). Journal of
Food Science and Technology, 51(4): 722-728.
DOI: 10.1007/s13197-011-0551-5

Varela, G., 1988. Current facts about the frying of

food, in Frying of food: Principles, changes,
new approaches. Chichester: Ellis Horwood, pp.
9-25.

Yy

Weber, J., Bochi, V.C., Ribeiro, C.P., Victorio,

A.D.M. and Emanuelli, T., 2008. Effect of
different cooking methods on the oxidation,
proximate and fatty acid composition of silver
catfish (Rhamdia quelen) fillets. Food
Chemistry, 106(1): 140-146. DOI:
10.1016/j.foodchem.2007.05.052

WHO. 2003. Diet, nutrition and the prevention of

chronic disease. Report of a joint WHO/FAO
expert consultation. WHO technical report
series 916, WHO. Geneva.

Zuraini, A., Somchit, M.N., Solihah, M.H., Goh,

Y.M., Arifah, A.K., Zakaria, M.S. and Jais,
AM. 2006. Fatty acid and amino acid
composition of three local Malaysian Channa
spp. fish. Food Chemistry, 97(4): 674-678. DOI:
10.1016/j.foodchem.2005.04.031


http://isfj.ir/article-1-1663-fa.html
http://dx.doi.org/10.22092/ISFJ.2018.116499                  

[ DOI: 10.22092/ISFJ.2018.116499

Downloaded from isfj.ir at 18:15 +0330 on Sunday November 15th 2020

Iranian Scientific Fisheries Journal Vol. 27, No.1

Effect of frying Orange-spotted grouper (Epinephelus coioides) fillet with different plant
oil (Olive oil, Corn oil and Grape seed oil) on fatty acid profile, minerals and vitamins

Momenzadeh Z.!; Khodanazary A.*"; Ghanemi K.2
“khodanazary@yahoo.com

1- Department of Fisheries, Faculty of Marine Natural Resources, Khorramshahr University
of Marin Science and Technology, Khorramshahr, Iran.

2- Department of Marine Chemistry, Faculty of Marine Science, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran

Abstract

Aim of this study was determine of fatty acid profile, mineral and vitamins of Orange-spotted
grouper (Epinephelus coioides) fried that deep frying with different plant oils (Corn oil, Grape
seed oil and Olive oil). Highest and lowest contents of Orange-spotted grouper fillet was
saturated fatty acids and polyunsaturated fatty acid, respectively. n-6 content of Orange-
spotted grouper fillet with frying in Olive, Grape seed and Corn oil increased to 7.08, 24.30
and 41.59% respectively (p<0.05). n-3 content of fried fish sample decreased significantly in
comparison with raw fillet. Na content of raw samples and fried samples with Corn oil was
decreased (p<0.05). K content of fried samples with Grape seed oil was shown to decrease
significantly, however increased significantly with olive oil (p<0.05). Mg content of fried
Orange-spotted grouper with Olive and Grape seed oil was shown no significantly difference
in comparison with raw sample. P, Zn, Mn and Fe content were shown no significantly
different in fried samples with different plant oil in comparison with raw sample. Cu content
was decreased significantly during different frying methods (p<0.05). Ca content of Orange-
spotted grouper was increased significantly during frying with Olive oil (p<0.05). Vitamin A
amount in fried fillets increased. Vitamin D amount in different samples of raw and fried in
oil was shown no significant differences. Vitamin B; and Bz amount fillets fried in vegetable
oil decreased significantly (P<0/05). Considering the overall fatty acid profile, vitamin and
mineral contents, fried Orange-spotted grouper is the best frying method among other plant
oil.
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