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Table 1: Approximate composition of narrow-clawed crayfish tails cooked by different methods (% in wet weight)
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Figure 2: The percentage of cook loss value from
narrow-clawed crayfish tails cooked by different
methods. Different letters indicate a statistically
significant difference (n=3, p<0.05)
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Figure 1: The value of pH from narrow-clawed
crayfish tails cooked by different methods. Different
letters indicate a statistically significant difference
(n=3, p<0.05)
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Table 2: The textural properties of narrow-clawed crayfish tails cooked by different methods. Different letters
indicate a statistically significant difference (n=3, p<0.05)
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Table 2: The amounts of fatty acids (g per 100 g of oil) narrow-clawed crayfish tails cooked by different methods.
Different letters indicate a statistically significant difference (n=3, p<0.05)
oy diliso sbs)

@y Sl
9995 A oo obs oulh & g pls
SIYAEL/ xR TSRS < [VEE. vy NAETE JYAE+/- Q2 C12:0
NAe e s NISEAS NI AR TR C14:0
VAR SYE£.. P JyyE.)ofP oYk R NN YR C14:1n-9
Vay


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

oy cilizio gloghs)

@32 |
9995k b o ols ouly & pl>
Y ey VY. ¥R YY)y /e .8 CYf£./.qP C15:0
NSt €D PN NIRRT oY R NIy I C15:1n-5
VOV YEC VTS VAR VAT XYE YE/FYE) /oY VEN S 5\ C16:0
FI0F£-/-9° TAvE /) v/as£. /1P Vo[ ¥R e C16:1n-7
Vgt Y A VA$E [+ A NN V/EYE- YE C17:0
V/agEk. 2 © AYE-£8° FlssE. 1P £/YYE YR AJEY£-/f.C C18:0
NI TR L IOVE Y YV F NN NN L C18:1tn-9
\ATAGENId YV/AYE-AF YV/SFE VA \ATAREDIA i YY/YSE. Y S C18:1cn-9
N YY) ¥R NILE NAE-DLG N2 C18:2tn-6
FIYYE NV ¥V NP AIAFE- [+ Yo/B0+-/14° NS a s C18:2cn-6
NI ESYN. NI ESYNN. NN AT TR N AR C20:0
SYYE.f WP SJEAE-[P NIGE A NILE AL CJEfte/\P C18:3n-3
VYo Y? VEYE/ VYP£. ) q® YV § VA I C18:3n-3
VOfE. /YD VIOAE-/- 4P VO£ [+ ¥P CEAE N VIO 5P C20:1n-9
V/Yak- /1 AP V/EYE- - 5 VYot /vP YOk 2 VIAYE- 1 YC c21.0
cfeq. /.20 fefkefe NIREA o ey .? SOt/ \P C20:2n-6
NERYAR S ¥ yP SIYOE- -5 SAYe oD C22:0
YIAYE-YYE YIYO£- Y o° F/AYE /1P o IOAE [+ ) VIYsE 1\ C20:3n-6
N NN bk R ESR L NS EVRN oot C22:1n-9
ofeYe. B AL R SIYYEL/eYP cfeyE.). R NI C20:3n-3
AL NN ESYAN N R IR Jjeqk.g. P C20:4n-6
VAL YC (RRE & NN NIREA% VS [NC C22:2n-6
S¥AE. /YD “JfVE. [P CJAFE- [N C bk ? NINEYR L C24:.0
YA/ e VES Yo XNy VEIF £ IR0 VIAAE- [+ 0? YY/O5E- ISV C20:5n-3
(EPA)
eVt P .2 S Yot/ Y NI EYAL SNOE- /Y C24:1n-9
oivat.y.P AR oivat.y.P VALY R IVAREALS C22:6n-3
(DHA)
YA-Y YOI YAIYA Y. 5f YV/f5 L SFA
YV/PY Ya/s YOIAA Y- YanNg X MUFA
Yany FYIFY YA 1/ FV/FA 2 PUFA

e ‘_ng._\ﬁm‘ SFA u—\ﬁ.m:l &:j}:.l)imugso :DHA ‘_\..M:l gS...:yL...:ngiJ EPA ol 00 ool umLo..: )L-ui d‘)xliwiltm O ygua osls
elsl e wim > slaaal PUFA slisl i 5 o yo sbaacwl MUFA slosl

b Sk JBoz 655 (o B SLS 5 0 s pKeir
Al odalice pld diges 4y Sl Cony Dglaie glaasl s
LSl Sz s po 4l azale (g (liee
S8l JalS 035 g By Gk Sl S anl el
05 2bS 5 99,5 sl SSy (g, L &Sl s
Sl pliizme (> 2l SRl g n woyd (e
\ay

&

-
SYgame ple asle ub)j 5 2l gl Ol S 3
35St B Sl GhgFies coy anlp b alie
(e Ygame 08 (5] 35 9 Lad> a4 a9 b

R uiiS Span gl Cou by e cold
Sy o ol anlllas jo S e elis] 1) salS


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

le&@ K J.}T(s_):s_gc

Ere Slodised )3 (22 Olie &5 Wapw; 4
ol a5 Wb b gme JuliEl eul
il oe ol aslllas gl

g 0l Zyw ladigel b wald diged jo Zosb) i
Q‘)"’A u.‘).d!l.; QSIB .Q)L.\J @‘M UBL(U IR ul..S
pac opl Juds a8 sl Cawsds 5 4B diged 40 3 Cugb,
g ol coy ognd b ladiges o Cusb, hals
Ll .(Aberoumand, 2014 <ol oog oo, opl ol
Grfadaz Ojgo & Casb) Gl s199,50le by, 5o
Ol 4 i 095 Cugb, gl plas cél als
Dby 4 ol Mok aS al salgd olewd LS 5 ple
,» (Bastias et al., 2017) o)l Ky diged
axsl 5l oolaiwl alaulsds g199,50le D ygo A Lo by,
A%Q)osdl@}‘ g_:])w@)_-,»j)w&/b ‘_gLo.)j
b wales 2, bty ple a4 Cund (2l Sugh, (alS
Cugb, Jlade zals 4,51 (Gokoglu et al., 2004)
5 woSee old sl LBb a4 e cupe K
Sk 5l e b)) oyl bl ogd oo aloardisn
a0 ol opSais jeb 4 1) culS Byas
(Oluwaniyi et al., 2017)

p CSu ke gla iy, I (Y+VF) Aberumand
Caragoides ) i85 ol ald sdre oluSy
Ol Oy s Ol 18wy 5590 |, (Malabaricus
Casb, Ol (nyieS g 2B Hled 4 Glaie Cogh,
OMT oo GL».: l) as ..\...«JL:GA 9.555)SJLO )Lo.u 4 kﬁ’l""“’
Sl cillas ol gaass

Lawmlio o s dged o S ol aslllae o
sealS cpl Ll sl el wig,y coy slabs, (soled
line job @y 09 5 pSetiar Sl (53,5 E w0 b9 5
slabg, Olil gy 50 OVAP) )Ken 5 ooljadle
3y sla gy glel a5 wisls Las (Tenus orientalis)
Al digad 4 Cond S Jlade o ce ralS o
e Olge (Sojeleid g leerd LSLe 09d o
Syl blas jo Ll g)lab g eogr Sglie pa b SLlS
RISCRVIRT PRV CIPRREES g IS OELJURE TR

IRl ]y 505 Ea Ghgy 0 el eFen LRelS
Santé-Lhoutellier et al., ) wols cos oy oo
Aberumand adllas ol s L gewn (2008
Gire SlaS S CSy @l glagis, S (YT
5,3« |, (Caragoides malabaricus) _:.5 el als
SUS 89 00 O Ol i g eols I8 )
ol e Llade (pyieS 5 (doys FVVYEV/AY)
o9y 0 b a5 wges BT 0,5 Tre oo9)

Bl Gore dlse g bt SLS S Sy Sglite

SIS 5 Sl b 5 ey oleS S, @Y1 U5

adlllae gl b aS o5 00l &5 sleed 50 (g Oliee
Sy Slaten yol>

o sme Lilidl Kl rgh onl 5l ol Cawdy @l

Slalllas b oS 09 (03,5 0 il (b (27 we)s

aulp 5o 1n; op alie plabe b udime plo

i Oy ke (o5, b (2108 Slge 95 e

Varela et al., 2008; ) 545 o0 o132 o0le i laxe
L LLs,l s (Y++V) Tokur .(Broncano et al., 2009
0SSy Y 5B ole ald CuiS p ooy sl by, S
@z Ol Sy anlp (b a5 o5 asis leS

Lol gpdge cnl &5 wbior GRlil iged 1o 39250

2 S e “’“l’ &7 9 <l polie fro 1y g
Y 3 (plo ooy SIL BLS | 0 a5 (6503 (o)
ST Aoy &S Al et 15 C8 S O a0 LS (K,
oRlPl Gt oty 4 oy gl ool alS

ol alie (Gokoglu et al., 2004) ol o (5 Ko
aS ol odaline (WWA+) 6 g 500 S andllas jo ol

b (005 Erw o) 0 odee e aalllas ol B

&zl OBl gy ) Srore j5S ole sla Kb

OLen g WebET 55 o)> (slgime o xe il
A Sl 50,5 F oy il )8 a5 W50 )5 2el 55 (V42 A)

s oy Ghalil o g i )""L' oy sla g, ple
OB 5 lo; o)l loyi (ale 5 sladiges o
5 asSale yiligr (it b s (VYAR)

b §5ue (STyed Jidn oo 8 oS 5 p 0 Fye
4 5 wisls pll (Fenneropenaeus indicus) saie

1a¥


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

adlas o b S 13 ooy dilie lagdy, WU
Fe¥ (0 oz anl £ VF (VVAR) s 5 coljadle
Loelslpe o ool ol jo 0l ools aseis
g o005 Al =Bl 055 2 slavnl ailgo Wigy S
@ wlodgy e wlfgs wen wix b glidld o
)| alol> CUL.: L @L.: U"‘ aS ooy C)"*’ dgad sLiciwl
(V%) o, Kea 5 Celik 5 (\Y2%) o SKen g ool3adle
Olee 00l Eyw sladiged jom badiges (sled jo |,
9 s 4, )0 SFA elsl 0y slaaul g oog 0y
Ad, 09 U‘JM UAI».J Lgb‘e MUFA e ‘_gLa:..\i...J
oy slhal oSt as Sl gl osjls 1E S
-l oy ol g5l ale cuigS o gLl enis
ol anils 3b 1 caisS s Wiy oo Ll

Eldlpe Oy sl @ glidl O o laogul cos
Ol @ladss (35 e a3le alSss wsy wiz
T srdiges slp Cond cpl i cpl jo aBb e
009 ;_i) aQ s_i.:.)).: L(bd.:s..o.) ).:L.u 6‘).» 9 s.i: )‘J.a..w..u IR
Sl G jlas gl 00l arogi e JBlas a5 s, sboay
ez el SLS 5 S 5 sy IR cens ol
o524 Neff (Chedoloh et al., 2011) sl
@ el oz slaael (a Ll 5l 6 VL (e (V40 F)
Bl o 1) aled wam wixr L gledlnd oz slasenl
5o slzbyy GIUB (Jsere )55 Ssnz S
95 LS Sha, ol iy sladigel 4 Cons (pleS |
g odlpde dslllae o uzmes ol lid e
Y 58 Sou Gt sl i, 5B (VYAF) o Ken
oz ol & lldl O slaaul w3l cos
odd Fyw sladiges )3 Ay Wom Wiz b gledlpe
o b as (p</-0) ui osnlice g,lo gme yiol3dl
ooy, 4o pole Gz jo ol cdlhe o> Gabss
(Y- V) Ersoy «guios glo b gaiss ol g a5 ol

V40

gl oole jo Jose Slge JlMke g g9 4 axg L e
Slgoo oy slaghy, ;o Sl Slss ol
5 2Lo, (Khalili and Sampels, 2018) ol &glate
5 o ol Gl ol (WYAY) ) Ses
Otolithes ) _ige lass od,ei ple slapalng
(955 SbS Jels ey Gl g, ez o (ruber
Oliee o5 Wols (a5 508 a5 sa95,50ke oy o
oads aizy lod 4 Cuend bjles (paled o S
el @llan 5o ol s b a5 asily tals

ol oaims ol ol o PH &lsd Oles oy
Sl (e Gl o S5 o) (oles 45 0
O Lol 00 )8 S0,k Kz 9%e ol aisy by o
o3 (53,5 1) (g, 5l esliial plie (Il (e
26wy 3 om (T s 5 OZ
S slapatls (Sp p cou Ogline slaghy,
by, 45 Mo, 4z ol 4 AlusS sl
ol e wiilon oS sla asls ooy calise
a5 b 0,105 o b Al ol a4 cans ol
ol PH a3l sg2 5l eads aizy ol olos
Clds 2l Ll Lol s mls b oas sl
@ o B olgce |, PH (asls (a5l ail o geon
BT T N | RN DU Y BN KGR B W
S Slopmy sl iSly ple g boaSisn (S95,50
Cudle g e il o 3l coy ley jo b e50
Amyot 4 Ouédraogo .(Fernandes et al., 1994)
5355 2l 5 0005 G S5y gy 90 SISOV
2 050 1y (JSle g awsS «(y95) (plo digS 4w o |,
odds aisy sl PH ol wisls las ¢ wsls 1,3
ol 00 PH ial581 b ol ion salis diges 4 Cad
b Glgten 10 55 pols G Sl sdel ey @l
Sl Gle oy anld slnl o5 )5 13 adlles
s e aliil 1, il

e ¥V as ol las ol dsllas ol Cwdy b
bl e oy ol o eul olulils ©pz ol
s (MUFA) elul & G, sl «SFA)
cos (PUFA) gLl e s Oz ol pgasa


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

le&@ K J.}T(s_):s_gc

aS w8 515 sy WWIESYY s Wl ooy
09 OO TGPy 0 S8l Gl Ol (i eS
ol Gl )0 W05 GBS O, e aliele
5% 352 00D g299,50le diged 4y bgy e (B 4l iy
usi o IR 4...‘>u 445.04 L Jay).o ol U")"‘“S dssllb
Sy 28l e ylo ghre gl DS ol 5lam 5 05
L Geios | ol bl ad Jol> (05 o gy b
Lsnbe g @bS sleghs, jo oon <l Gl (0s
ol 1o (Bl gl OF G385 Cews 4 plgiee
odle (b oaxml y0 g oSy Gab oygle £
(Lietal., 2017) cuuils Las o - 4559 5 &Dlelas
iz ooy, 51 (V1Y) o Kea 9 Oluwaniyi
0.) Js Lds 5 (C. gariepinus) ol 45 o ,>
oly ol 78] s g wols )18 ) 0500 (niloticus
@ bgye Cush, Sl g ooy S8l vy n e oS
Ero o 5o i il slaasls adlas opl o
Iy Gl sne glas aS wivgs lade o SYL lyls cous
ol las 0gz 3l e lews ple 4 S

Slosis, ;b laslllas (1 YA0) ol Sen 4 051501050
@Bl (Bl g (o> Sla SRy St Coy i
5 wols sl Epinephelus coioides Jseso jsele
@ Bl (riw S8l slagasls ZSTaS WS ()15
Syl Slazren o b ks ol 5l aS 59y oads Fye Lo
|y ey slagig, w5 VYY) ol)lSen 5 o Lidl e
or o W o 2bl g (S Gl SRy 2
0% JULIREEPRTEN Olis 3 Budod oy C.'Lu aS Wss,S
9 Murthy 094 IR C).w )Lo...a )O u,_dl) ‘_;l.&buakl.w
cdl o1y cou it slo by, S (Y0 +9) o Ko
$5s ¢ (Penaeus monodon) olew (o G5
I8 ew,p 9,5 (Litopenaeus vannami) .Ul
S Sy w..:)j ooy, 5l adlas cpl jo il

ooliiunl 9299,50ke g (0,5 Faw (335 3 ,Bu (Jgene

bl o i Sy 5 52995l Sy slagby, b
SFAPUFA .. a5 (Anguilla anguilla) L)l
Syls Cillas ol a8l yialS salaise oole yo

P 5% 5o sl Sl el Oy al e
Bgad 40 o yzdawl pl sl o0gr a0 VF/VFE-/FY
Ty Hged ) (Jg 4Bl alS 5L 5 o5l o ooy
@ wlgige oS 4l ¥l (29 BB (e 4 ond
Wb csy gl g (Pras ofy, g8 S0
oy (S ,eb 4 (Schneedorferova et al., 2015)
@7 OglanSl g g aee p calise slaogd o

A o bga oy by cwl i,k

S & S8 R Gl peelans]

Dominguez et ) coul s sladiges ;o ygumlonns]
ot oyl g0 €22:6n3 4 C20:5n3 .(al., 2014
Cod s pB wiges j0 Ll jlade a5 sib oo ladss
30 g 00 duoys FIVAEIY . 5 a0 VA4/YOE./-Y
b (IRl G losine sk 4 5199,0le g 52 0 diges
ol Faw ladiged 0 oy dwwl g0l S I
OlF s ¥V Jgdz bl a4 d>gi L Lasladl, yials aba
Sladiges 4 Cod 599,50k 5 2 bu ladiges CuS
5 EPA Czal Gladss (351 Bl I eaig e
13 Come ] DHA

03,55 Wiz 5 o1 BT a5 Wbl o Bl Slej coy
Sy o bl (Gans Slge g laraling b ol e
Ngd g g ool Cwws Gl Coy e I 0>
Cp s kg cpl ,o (Nikmaram et al., 2011)
0,5 ouslie ol 5199,k [l o Con cdl ol
ouds OLS digai & bgye ol (i (228 a5 Jl>
Slge (yi8, Cowd Jlay lei oo | Coy cdl cle il
045 390 laiye (l3E ool (3L Lo O jo Jolns
= BB lade (58 Cews L e ,Sole coy )
e Slge g ool (s (g sk 5 o
s 07 (OYAY Lses 5 olo) wbs Lels
2y ooy ) Selite Glaghy, 8B (V) ol en
r 09 oS glasSiul S o atls (S
Oliwe ol lis sl gaass 5l Jols gl 5 wols 1,8

145


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

Ol Ol ole al=e Acanthopagrus latus
http://isfj.ir/article-1-1592- AA-Y&  «(Y) Y¢
fa.html

LI VRS o oy 9 - (Slogy T ool jodlé

w55 kbon s, Sy S slah,

Thenus ) ¥ oy slosl 5 oled
OY=¥0 :(¥0) 4 b yo wlils ey (Orientalis

T sl g Eor oz od (Ll

Soy p oy e lagty, b ATAF

pole dro kb ommr i)l 5 (Seiden ST

VAP VAV (FNY ool lié mlio

I S eile g T (g lilas ) o)) cmode

OppmiensS| iy L3y alide sla by, 55U

Pl (o la Sy 9 (e DIl S 5 (02

s psle Epinephelus coioides  Jsexe gelo

FEOY :EINY (ol pl 2lié mlio

Aberoumand, A., 2014. Nutrient composition
analysis of gish fish fillets affected by
different cooking methods. International
Food Research Journal, 21(5): 19-28.

AOAC, 1995. Official methods of analysis of
official analytical chemists international,
16th ed. Association of official analytical
chemists, Arlington, VA.USA.

Bastias, J.M., Balladares, P., Acufa, S.,
Quevedo, R. and Mufoz, O., 2017.
Determining the effect of different cooking
methods on the nutritional composition of
salmon (Salmo salar) and chilean jack
mackerel (Trachurus murphyi) fillets. PloS
one, 12(7): 18-23. DOl:
10.1371/journal.pone.0180993.

Vay

2 otz ol ol ol plas Wl mls 5wl
S mpl g eere SOy a4 Gy ol (G5See
9gele b Coy (> 30 (liee (nl (Jg cldls ol
Pgas ) ol asllas E'L:Lu L &S cab u‘;;.mlf
g s OloS ) dalllas ol ool Cawdy C.aL».s Blao
ot 2 ol I 5% slac,z el LBg
Cov oy Gglate slaon] B cod 28,5 18 5l e
ol Lol aisly pals b diges & Cond g 43,5 )15 5T
bl )5 oad (6 ,Foslul slayiel b ST s ials

g2 Sl 5 Jlas (o e 00,8 E e g 5y

&b

)L.>L.u PP .W"\& "L’» s‘S).E.; 5 .).,0 ‘é'l':’ “;43.’.’
AStacus ) cp i ol 55w ol Couman (S5
51 eslatwl L il 3ble  (leptodactylus
Alme . ol 0S5 DNA - 08 ashate obois,
AFE-NA (N0 ol ods e
http://isfj.ir/article-1-1421-fa.html

)_ul) .W'/\ﬂ .0 W 9 & ‘41'&‘: “p ¢‘53LA5)
Sl 5 o SlaS 5 ooy e b g,
Fenneropenaeus ) uus duaw 5w o,
VO (lpl 655 Liuled (pgw (iNdiCUS

u‘).u..u .\\"‘W c.t 6‘51.9 9 .0 ‘w “p ¢‘53LA5)
o ypd (Blo slagmelig g (Fuxe olge i
e sla by, b csu o (Otolithes ruber)
TIV-YN () A ool 218 milio 5 40i5 psle

b ogad oz 23 YA g %05 Ly 9T
69, (055 Erv 9 b (05 S g Sole)
2l 0 oz slasedl oS 5 5 (22 pgelienS]
FV-OY (P A olié mlio g pole aalidad .ot

.‘Y’Q; t.J 5‘;“{’.05) 9 .P tgb.b. 6)@‘? PR ‘)% GLC
Oraling 5 (Faxe dlga p Loy alise slaby, Sl
db o)y Sl b dd o E 3 A b


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

Ql_,lSm K JAT(S_)-}*A

Brookmire, L., Mallikarjunan, P., Jahncke,
M. and Grisso, R., 2013. Optimum
cooking conditions for shrimp and Atlantic
salmon. Journal of Food Science, 78(2):
S303-S313. DOl: 10.1111/1750-
3841.12011

Broncano, J.M., Petron, M.J., Parra, V. and
Timén, M.L., 2009. Effect of different
cooking methods on lipid oxidation and
formation of free cholesterol oxidation
products (COPs) in Latissimus dorsi muscle
of Iberian pigs. Meat Science, 83(3): 431-
437.DOI: 10.1016/j.meatsci.2009.06.021

Celik, M., Tureli, C., Celik, M., Yanar, Y.,
Erdem, U. And Kicikgilmez, A., 2004.
Fatty acid composition of the blue crab
(Callinectes sapidus Rathbun, 1896) in the
north  eastern  Mediterranean.  Food
Chemistry,  88(2): 271-273. DOl:
10.1016/j.foodchem.2004.01.038

Chedoloh, R., Karrila, T.T. and
Pakdeechanuan, P., 2011. Fatty acid
composition of important aquatic animals in
Southern Thailand. International Food
Research Journal, 18(2): 783-790.

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. DOL:
10.1080/10498850.2011.652767

Dominguez, R., Gdmez, M., Fonseca, S. and
Lorenzo, J.M., 2014. Effect of different

cooking methods on lipid oxidation and
formation of volatile compounds in foal
meat. Meat science, 97(2): 223-230. DOI:
10.1016/j.meatsci.2014.01.023

Ersoy, B., 2011. Effects of cooking methods
on the proximate, mineral and fatty acid
composition of European eel (Anguilla
anguilla). International Journal of Food
Science & Technology, 46(3): 522-527.
DOI: 10.1111/j.1365-2621.2010.02546.x

Erkan, N., 2012. The effect of thyme and
garlic oil on the preservation of vacuum-
packaged hot smoked rainbow trout
(Oncorhynchus mykiss). Food and
Bioprocess Technology, 5(4): 1246-1254.
DOI: 10.1007/s11947-010-0412-7

Fernandez, X., Forslid, A. and Tornberg, E.,
1994, The effect of high post-mortem
temperature on the development of pale,
soft and exudative pork: Interaction with
ultimate pH. Meat Science, 37(1): 133-147.
DOI: 10.1016/0309-1740(94)90150-3

Folch, J., Lees, M. and Stanley, G.S., 1957.
A simple method for the isolation and
purification of total lipides from animal
tissues. Journal of biological
chemistry, 226(1): 497-509.

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(1): 19-22.
DOI: 10.1016/S0308-8146(03)00161-4

Hosseini, P., Wright, C.D. and Bhaskaran,
H., 2014. An optoelectronic framework
enabled by low-dimensional phase-change

VAA


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

films. Nature, 511(7508): 206-211. DOI:
10.1038/nature13487

Hui, M.K., Au, K. and Fock, H., 2004.
Empowerment effects across cultures.
Journal of International Business Studies,
35(2): 46-60. DOl:
10.1057/palgrave.jibs.8400101

Huner, J.,, 1994. Freshwater crayfish
aquaculture in North America, Europe, and
Australia: families Astacidae, Cambaridae,
and Parastacidae. CRC Press.

Khalili, S. and Sampels, S., 2018. Nutritional
value of fish: lipids, proteins, vitamins, and
minerals. Reviews in Fisheries Science &
Aquaculture, 26(2): 243-253. DOI:
10.1080/23308249.2017.1399104

Li, J.L., Tu, Z.C,, Sha, X.M., Zhang, L.U.,
Lin, D.R., Zeng, K. and Tang, P.P., 2017.
Effect of frying on fatty acid profile, free
amino acids and volatile compounds of
grass carp (Ctenopharyngodon idellus)
fillets. Journal of Food Processing and
Preservation,  41(4):  13-18. DOl:
10.1111/jfpp.13088

Murthy, H.S., Li, P., Lawrence, A.L. and
Gatlin 111, D.M., 2009. Dietary B-glucan
and nucleotide effects on growth, survival
and immune responses of pacific white
shrimp, Litopenaeus vannamei. Journal of
Applied Aquaculture, 21(3): 160-168. DOI:
10.1080/10454430903113644

Neff, M.R., Bhavsar, S.P., Ni, F.J,
Carpenter, D.O., Drouillard, K., Fisk,
A.T. and Arts, M.T., 2014. Risk-benefit of
consuming Lake Erie fish. Environmental

144

Research, 134, 57-65. DOI:
10.1016/j.envres.2014.05.025

Nikmaram, P., Yarmand, M.S. and
Emamjomeh, Z., 2011. Effect of cooking
methods on chemical composition, quality
and cook loss of camel muscle
(Longissimus dorsi) in comparison with
veal. African Journal of Biotechnology,
10(51): 10478-10483. DOI:
10.5897/AJB10.2534

Oluwaniyi, 0.0., Dosumu, ©O.0. and
Awolola, G.V., 2017. Effect of cooking
method on the proximate, amino acid and
fatty acid compositions of Clarias
gariepinus and Oreochromis niloticus.
Journal of the Turkish Chemical Society,
Section A: Chemistry, 4(1): 115-132. DOI:
10.18596/jotcsa.53143

Ouédraogo, O. and Amyot, M., 2011. Effects
of various cooking methods and food
components on bioaccessibility of mercury
from fish. Environmental Research, 111(8):
1064-1069. DOI:
10.1016/j.envres.2011.09.018

Oz, F., Aksu, M.I. and Turan, M., 2017. The
effects of different cooking methods on
some quality criteria and mineral
composition of beef steaks. Journal of Food
Processing and Preservation, 41(4): 130-
138. DOI: 10.1111/jfpp.13008

Santé-Lhoutellier, V., Astruc, T., Marinova,
P., Greve, E. and Gatellier, P., 2008.
Effect of meat cooking on physicochemical
state and in vitro digestibility of
myofibrillar ~ proteins. Journal of


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

Ql_,l&m K J‘BT(S.):‘*A

Agricultural and Food Chemistry, 56(4):
1488-1494. DOI: 10.1021/jf072999g

Schneedorferova, 1., Tomdala, A. and
Valterovd, 1., 2015. Effect of heat
treatment on the n-3/n-6 ratio and content
of polyunsaturated fatty acids in fish
tissues. Food chemistry, 176: 205-211.
DOI: 10.1016/j.foodchem.2014.12.058

Thompson, J.K., 2004. Handbook of eating
disorders and obesity. Hoboken, NJ: John
Wiley and Sons.

Tokur, B., 2007. The effect of different
cooking methods on proximate composition
and lipid quality of rainbow trout
(Oncorhynchus  mykiss).  International
Journal of Food Science and Technology,

42(7): 874-879. DOI: 10.1111/j.1365-
2621.2006.01298.x

Varela, P., Salvador, A. and Fiszman, S. M.,
2008. Methodological developments in
crispness assessment: Effects of cooking
method on the crispness of crusted foods.
LWT-Food Science and Technology, 41(7):
1252-1259. DOI: 10.1016/j.lwt.2007.08.008

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


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.4.8.2
http://isfj.ir/article-1-2345-fa.html

[ Downloaded from isfj.ir on 2025-11-01 ]

[ DOR: 20.1001.1.10261354.1399.29.4.8.2 ]

Iranian Scientific Fisheries Journal Vol.29, No.4

Effects of different cooking methods on some physicochemical properties and fatty acids
profile of narrow-clawed crayfish (Astacus leptodactylus)

Sabri Azar M."; Hosseini Shekrabi S.P.™; Shamsaei Mehrgan M.; Noghani F.?
“hosseini@srbiau.ac.ir

1- Department of Fisheries, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Inland Water Aquaculture Center, Iranian Fisheries Science Research Institute, Agriculture
Research, Education and Extension Organization (AREEO), Bandar Anzali, Iran

Abstract

This study was carried out to investigate the different cooking methods on some physicochemical
properties and fatty acids composition of narrow-clawed crayfish (Astacus leptodactylus). In this
study, four cooking methods including grilling, boiling, frying, and cooking in microwave with three
repetitions were performed for 84 pieces of crayfish caught from Aras Dam. The results of the study of
physicochemical properties showed that the maximum and minimum amounts of protein content were
obtained in steamed (17.70+0.39 %) and deep-fried (15.13+0.14 %) groups, respectively. The highest
level of fat was recorded in the deep-fried method (7.36+£0.25 %) and there was no significant
difference among the other treatments (P>0.05). The highest amount of pH was observed in steamed
treatment. According to the results of cooking loss, the highest value was observed in the microwaved
method, while the deep-fried and grilled treatments had the least value. Also, the results of texture
profile analysis showed that the highest hardness 1 and 2 were observed in deep-fried treatment
(P<0.05). Fatty acids composition results showed that the highest values of eicosapentaenoic acid
(20.25+0.13 %) and docosahexaenoic acid (6.31+0.26 %) were recorded in the steamed method and
the lowest values was observed in deep-fried treatment (P<0.05). Therefore, it can be concluded that
the steamed cooking method had less negative impact on the nutritional value and physicochemical
properties and the reduction of unsaturated fatty acids of freshwater narrow-clawed crayfish tail meat
than other cooking methods.
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Unsaturated fatty acids
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