Iranian Food Science and Technology
Research Journal
Vol. 12, No. 5, Dec- Jan 2017, p. 630-638 s

Olnl 2188 buo g pole Ghedgly 4 pid

A FYe—STA .o ATAB 60— 55T b oylad Y al>

IS ol S5 52,5885 STz el O ks S il gl by, LS

Jj.oi Pb o ol g (O ‘f_”o:\S IS ‘P; gJ&)dﬁw

(Ctenopharyngodonidella)

A e \ES el o oge 1) Z (Z
‘-;NL;JLQSJ d%‘b)bd‘&)ﬁg;u‘_}s‘)u
YA A/ A S5 b

daSe

lil oy gl Sl 1 (Bras (055 & (S (55 &m0 es99,50e 0l )b) Sy (slo g8l Bam L g ol

3y 43 plol (Ctenopharyngodonidella) sel (ale (o (ol 5 (S s psredls s (IS Sins I8 el S5l
9 (0525 091 29) Bros 0255 09> 09938 L) S (5 E s Gl e 105 diag 0aLS G e Jgane ST b sl (oo
Sl (25 g oSy slatg 3 oS Il 50 i dnasl st ligs Rl 4 e Baes )5 E e 5 55w Sy slaiby 9299)Sele
Sy JSecdl JialS gy gme jsla oy Galisee sl b bald ST ja (sladpl (5 S (6 s Al SGy5i)bes (s
gl cosy sl sl Ly sl )3 00 a5y sladizad )3 ps)S ggime i (llid Gras (258 5 Sl 258 ol €5y
oy e b ololid 999,50k Cou By )0 S paredlSdg lwlid edgizme p5 ladised den ;5 LS (ggime P>/ 0)cily (6> dxe
Comgllas jliek Bros (2,5 E p S50 (g 2 IS Jipd 9 ) 0je e Bl 4T3 (LS qu ol gl 8L il baald ey (b

Bl gy gl (3,5 E g 30 el L ey o D sire gl g anis dge

s ol (S Sl ol Gy slail wpl (S y550,lss5 Sy la ) g0l alo gl sWB51g

05 358 9 095 oS 038 el b 3 iliseo il o,
b ;I .(Ersoyet al., 2006) 3,5 o 5,8 (5)9l,8 3,90 B puas |
dile , 05 cooy sl by, eolaiwl , ) la Sl jo 5o
Sl 485 1,8 oalil 3)5-0 0325 jglas 55 3l 5 5299,S0le
il gl oads aisy oo ¢ 3,8 cuiigS (Arias et al., 2003)
00 ‘f°”'lo uu)l)B‘ S>> die » ool D)0 (9)95)5s$lp ‘Ob)sé)"‘“’
SBSle Glidl g il Sbeusl)ly Sen 3505 Jlb g
4S a> . (Ersoy and Ozeren, 2009) wsb oo ygo Joaxe
oaalS w il Gallasls lyuss 4 yoxie Wlgi o oylys 51 oolatul
2 =S Plae cly s i 30,5 olie dlanis i)l
Ll 5L o3le S |y it b)) 3 00 dizy abe iy
.(Rodriguez etal., 2008) <l
Ol (St Ol Sl (ale oy gy dw (S ok
Bt Sutd Oyl gy 3 )03 3929 (S 5 slagby) 5 b e

Aol
slaasss 5l S5 (Ctenopharyngodonidella) jsel .ale
393t i pla BMasl o 3l olpl 3 By e
0455 ©ygem Sl > 4 (D)9 (lidle B pan.dgd o0 04also
o pned g o0 QEAS Bpan Cuody il jlojl LS
LS pol ol ol g 3590 s e Cuad )
SLacsben jl @ pSsle sl |y aia > (ale )L Y Sl elit]
=, -(Ozogulet al., 2006) 1S o 4o (Boye g (ol
b ) Ygasn Lal 33,5 o oo £l ©pgm oo g6

pote olStily (M 09,5 skl § 1)l (wlid)S ool a4 =Y o)
P LT p

2l 098 9 pole oty (2l )3 pale 0aSd )3 (sord 09,5 )liskiul =Y
Ao

(Email: khodanazary@yah00.com :Jgtue st g — )



PYN ol G sl Ol ki ety alio gl b9y il

iyl OS5 an wilg e olil oy sladl g w8 oo
Ozyurtet al., <Rezaei and Hosseini, 2008)s- Joay
Cdl 4y e 33 (9355 4 3lj C o slaal aes aSul L (2009
e At (o ST e el Ll 09 i (sl oS
U &S Al o shsl 3 Lo Ll 53 (2 COIT (g2 sy o0
Oy oAb o)l 5 (e CgrwlienS] o g2 d
L el o San ol oy s (clas il (Aubourg, 1993)s,s
OB 0y PLId d yoxie g Kb S 5 o pedgne Sla (B
5L (Pacheco- Aguilar et al., 2000) 33,5 o La g,
ot ool 035 (IS 55 sz 2 3l o slasend SlausTy
Toa iS5 5l oS 3155 035 5 3 o sladnd & 590
oy 1y 3131 ela SISl Lilao 5 biipusS g p00 00 uSits g 4zl
ol sl JoSdge o3l (39 S g8 > 4 gl ogMe i
- el 655 Ll ytoe) 5555 oy 4 s O3l 0
g GgrlinsST (om0 )3y (Asdgiud 5 by usls
2 Oab 4 diae ol Al bajldgind o il (o ol il
Losadaet ) cewl jl38 50 obyd olie slaodygld ows cuas
(al., 2007

r ey bl adex Sl ol dands 55 w8l
U yoliyg 5 liaS polis e g gy dinel (el ¥ 1Sl glusl e
oMb (gly 48 A0l oo gead (S il Db (slalie
5391 (Kalogeropoulos et al., 2012) xsb o pae bl
P i Bl jl S Glsiea S SliB L o glaloe
s 4 YL clacbale 5 S Sl cusl ke 3] el b
e St o 0555 Slagage plos 1yl 13 gas 5 o
olp b elble yow o oplplo.(EmamiKhansari et al., 2005)
2 ple Gpa lad Sew) 2Ll polater gldle 3 (pKiw
Ersoy and Ozeren, 2009) sl o Caod! gl ylusl coodle
Ol e St ol Sl (WA (S0 05 5 (5 5
Atta ) cul 05 plosl 00 (2518 il alae 3 S 38
,Ersoy and Ozeren, 2009 Kalogeropoulos et «t al., 1997
J(Ersoy et al., 2006, al., 2012

alox jl bl (S Clvgad p coy Glse b,
5 s (o98) ) U (NS Gopdy 5 K5) e e Ly
sl oad asy SV e )3 pab 5 g g (W ()Sen
Y game wglate Sy iSly dois j3 a8 Cunl (glodoy
Pérez- Palacios etal., ) 3,5 o s Jo V)l)s luS 5 b 4l

2 ot Joole " lygd SLS SOYA cgils g5, 2013

6 Catalytic effect
7 Volatile compounds
8 Furanic compounds

o ¥ N . e e
J)5 ¢ Bres (35 el (35 ) L gL Egy LI L
< .. N . .Y
Vgose) gle 132 cogboye &yl g 5 D90 aimny (005
yiea a5 535S e {8 ol aile (U e b o
Oyl g Sid Ol by, cuS 5 &S CSy (S 5 slahs)
(Moradietal., 2011) 1L o g yo
e sl gy Gk il Sy (ale lands 35)]
Gokogluet al., 2004) 5,5 1,5 ,3L5 coog csy g 5 )9l,
wegmasy i oy Oluosas 5 )lide (Moradiet al., 2011
Cwatl Flo jlus Gluil Codls > 58 Jdo 4 o ol slalic
sk 025 L oy sl (g9 (ol (02 Sl
Bakaret al., ) xisb o asl8gd bgn & L 0 gl & il 0
il LSl 5 el o wle ) slan],5.(2008
2 Sl olool dy yorie &S Wed 0 11 0 oy yewliss]
Weber etal., ,Bakaretal., 2008) s55,5 . olie clSy
OSes St dliae b duslio o lale 0,5 aliae (5 aa,,l).(2008
U e 3D ey Oy sl Gl g cgles b 4 cul
Tichivangana and Morrissey, ) ssb o jgemwlius]
P OpieST ) g Sy il o, 530.(1982
Gokoglu et ) cuwl 48,5 )13 adlllas 590 lble calisee (ladssS
Weber  Turkkanet al., 2008. Ersoyet al., 2006.al., 2004
Glae CuaS (5o, p oy calisee (sla ybs, il Sl (et al., 2008
OroldaST Ayl b .ol Jlo)ss (o0l Cenl I liale
Broncanoet al., ) sl SKiws <oy floj g bed (igy 4 oy
5 LG (S0, gmolisenT adgl dlge &Y gunsee(2009
Sl 5 5 T sl oy ySgpnen da S o 58 daiall
So wadl gl (Shahidi and Zhong, 2005) il e (uS's!
b eldltan Cpr slaswl d g 5l e S el
019_&54_) YW ool u_)] )HLS_A J&Mj > u}mlW‘
4 S cwl oty gl a (Shahidi and Zhong, 2005)
el s o e (g2 GgeelienS] I Jols Y g
33,5 (o Sy 9 S8 9 pr9— ol el g)len
OiwluST alawly 4 51l > awl 344 .(Broncano et al., 2009)
U}Ua.nl_: g,«_af).: ‘S_s 9 099 d).._w‘ dbbu_»)_& L;“)’l wl&! 9

1Pan- frying

2 Deep- frying
3 Grilling

4 Poaching

5 Steaming
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5Hydroxymethylfurfural (HMF)
6 Anatomical section
7Thiobarbitoric acid

8Free fatty acid
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Introduction: Grass carp (Ctenopharyngodonidella, family Cyprinidae) is one of the main fresh water fish
species and highly demanded aquaculture species in Iran. Among the cultivated fish, grass carp, also called
farmed white fish, has received great attention because of its similarity to Caspian white fish in Iran. The muscle
of fish contains important levels of nutrients which are beneficial to health. Most research has been done and
published on raw flesh. Cooking can lead to a loss of the nutritional value of foods. In this case the preservation
of the maximum nutritive value can be ensured by using correct methods of cooking. The aim of this research
was the influence of five cooking methods (poaching, boiling, microwave pan- frying and deep- frying) on
changes of free fatty acids, thiobarbitoric acid, heavy metal (Ni, Cr, Co, Cd, Pb) and sensory properties of grass
carp (Ctenopharyngodonidella)fillets was evaluated.

Materials and method: Grass carpsamples were purchased from a local market in Khorramshahr city,
Khuzestan province, Iran. The fish were kept alive and transported to thelaboratory. On arrival,tsamples were
washed and eviscerated. The samples were filleted and cut into slices (100 g each). The fish samples were
cooked using AOAC 976.16 procedure (method for cooking seafood). Five common cooking procedures were
selected: poaching in stainless steel pot of boiling water for 30 min and 30 s, steaming in stainless steel steamer
for 5 min and 30 s, microwaving in microwave for 40 s, pan-frying (without oil) in frying pan for 6 min at 180
°C and deep-frying in olive oil in a deep fryer for 5 min at 180 °C. After the cooking process, the samples were
cooled to room temperature and the skin and backbone of the samples were removed. All fish in each lot were
homogenized using a kitchen blender and analyzed to determine free fatty acid, thiobarbitoric acid, heavy metal
and sensory properties. All sample homogenates were assayed in triplicate.

Results and discussion: The results indicated that the cooking methods of pouching, microwave and deep-
frying increased thiobarbitoric acid (TBA), while cooking methods of boiling and pan- frying did not change
TBA. The free fatty acid (FFA) content of the fillets was significantly reduced by the different cooking methods.
The Ni in the cooking methods of boiling, pan- frying and deep- frying was not detected. The Cr in the cooking
method of deep-fried samples was significantly decreased. The Co concentrations were below limits of detection
in all samples. The Cd was only detected in microwave samples. The Pb content increased during cooking of
fillets. The results of sensory properties were showed that the texture, odour, flavor, colour and overall likeness
properties improve likeness score to some extent in deep-frying method and there were not significantly different
between boiling, poaching and pan-frying.

Keywords: Grass carp, Cooking methods, TBA, FFA, Heavy metal, Sensory properties.
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