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P okee Qi oS At bt JUb ejo 0 (slad
Sy 3850 (6 yuly molen dxwgy > 4.5, 4ds5 5 0
ladenl jlade g g5 (il 9 (6)908 (2118 N> @l
ol 6958 pel lple 3 i Jgad 1> Cpr

dgr sl oyt b Gl Juad ) (gylw odle
oo odlo lale )3 o (2208 &5 50,0 (p <-/-0)
oo ale (P <+/+0) L oamlin oo Juad > yeids g
@2 el polie (il 5l e Jad 3 e
chle Jy (P <e/40) 39r dusl STy g sl Sl
ol Sy b g il 1) Hlude o jies olo plale
2 Al S8 (P> +/00) ol s 1) (gylolixe
8 e VL pliwe; Jad )3 (55l o3l (ke
S3b sl Jad 3 by ol (ale g (P <+/-0) cusly
O gl plo (P <o/00) b9 o] e oy yicmb
SosG by gpblize cglas osle lle (4 jd de390
(p>-10) woly ol
Sl 65 15550]) -3 3 ousl 4o PUFA S 5|
ggoxe 5 (el SSliSalisssy 9« SSgilinles]
(Sl pgodle lale > i aly do s VWA  \Y/VY
g pgodle lale gl oY /0 gV /5
Oygo ke Jad )3 Kyl Nl ol s )
5 g odle lale slpy iy 4 dop WA 4 FV/FA
godlo lale (gl iy 4 doy /Y 9 VIYA 5 gyl
» bo-3 JS aop PUFA goeze 5l g g 5
Gl 3 SYL (ZRVNY) b lies) sladiges
3y (ZODIYY) oyl Jloe slddiges )3 ¢ (£Y+/1Y)
©-3 gg00m0 |06 oo Cams g (LIVIYA) pigs
ks g Cubls i g adlate ¢ fuad 93 g (Slia Cglis
ey 390 PVl (e )3 padgh p s (ol 3
5 (V/2) o)l o3ls dyis sals 5 PUFA/SFA e

AP 9 &yl adlio 93 )3 o 9 L) Juad 93 43 83lo g 5 e (ldle dhias (w0 3) (lombign S 5 - oo
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Oliwe) Juad > joidgi 9 gyl 5 g odle i laale
o 2 a) e 90 2 0 EPA G sl 4 s
wole o alie lasl Ll Juad 5 (ke oo
&lke (Emre et al., 2018) Capoeta antalyensis
o]

09y amlie (gly bl (a3l ©-3/0-6 cuus
ol V5 i o 6D dpogs e 5 canl ale plis
asdllas ;3 Cuws oyl (Valencia et al., 2006) cool o
Ol iz g ddlate (Jad 93 o Sl G956l
0-3/0- o §a05m0 Camsd (iS¢ 5855 oyl 43 2l
Aes g e )0 (YY) (sl odlo dutuw ylale 136
3PV acans ol cggomme 5 ol oy Hlog > (VYY)
wile gt o plabe glyl ol oas (a5 ke
((V/A) Oreochromis niloticus (V/-V) Catla catla
adlae Gy &S sin (Y/4) Cyprinus carpio
& (Dey et al., 2017) w55 |8 duslio 3y90 (<190
2lie (sl YL Bpae glie ) 0-3/0-6 Cuns 4>
silon el §l 5 39500 5YL o ;> DHA § EPA
dSpbse alS by g pusilegy ol (8
.(Superko et al., 2013)

Can oo 9 S Lasls PUFA/SFA o
G oyl e Jolis g Canl litle (glaydss (5] (s
» (HMSO, 1994) cusl sid 4pog +/¥0 L il
VY g I¥F Bl polie I jeShe Cumd «g)l> ingh
Jyad 2> gy g olw odle b plale ) iy 4
P by VA g IV Sl olie Ul g liue
Mag g Olwej Jouad 13 ()l 9 edgi o3le Mo (Ll
s3lo s > PUFA/SFA ;Y (clacuns 14 gy yuie
ol yid lads (55 Sl Sy oo addaie 93 2
2 G oyl ¢ piomen AL caa oyl 5l oole At
Jeab ) 5L il s Tagas o Juad 3 03le s 2L
BME! 339 ¢ g Cglds p 0gMe oS 3y ylius
3o bt &5 ol slandss J55)] 3 1) (e

P e e bl Sy 5w Glse
iy sz g8 b o liale ) il slapls]
Cilises Jomb )> 4,35 Cundy 9 (So9ll (liee ol (gl
» (Hedayati Fard & Jamali, 2009) 5,5 . ,l,8
g8 3l Uil plale adY G lassl oS5l

9 5 S gl 53 g deel Ve 2l ggene )

lolid ()l addllae )3 505 5 ()lo 5l 0ad Ao 0l
Liwo olple Oy sladl (59) p sladlae > 008
R RIS YOS W[ ¢ KO P S R VR R W R W
caily 1y (1oyd ¥+/0V) Hlade oy 3 YL Sl sl a8 0
S8 (WY sl Sl 9 (VO/+Y) DHA s 5
9 el Sl il anlllas 45 (Jalili, 1387) sicsls
5 (MUFA) sl Sigual SFA) sl &Gkl
dilaie ¢ Juab 9> o y3 polie oy i 5l (PUFA) DHA
Aol Sl L Jloy Jad )3 5 W39 53y i
oYl o Oldlas plo o g e ks (MUFA)
2 Ll o sl Gle ) dpl Szl 4l lado
Cool 035 IS dhe ol der I glabe
Mukhopadhyay & Ghosh, 2007; Wang et)
al.,1990; Jorjani et al., 2014; Abu Mahboob &

Uikgs sadl L 45 (Mousavi Nodoshan, 2017
oo slales &S Cunlodds 5)155 .5 ) Slesren (gl
oy sl gly 1y (Saturation) cuelusl 4,5 4ol
ol (Wang et al., 1990) wad o Lial38l bsl j
2 PS5k VAY) plises 3 SFA JS Jlade 5 g5
o 07) sla 3 o IS e 1l Y10 ) s (09, 05
A5 0505 (5f9y £ 225
s N Oy sladgd 5 5l laale oIS o &
ol 31 aS Wby (ool cued] Y-l 09,5 0509 4y glusi]
sl S 59lnljsSyl Ly EPA s cglaind (o
sl SSelSaliesey Ly, DHA 4 (C20:5n-3)
9 DHA C o slaawl JS . diws 189,20 (C22:6N-3)
1 uwl;,» 9 20,3 YY/¥ g 00> FA L5 yp & EPA
93 5 huad g3 cdlaio 43 » |y PUFA S il so)d
dilaie 93 > ok 5 55 i s lale ;3 EPA s DHA
wdly )3 oVl e ) e Juad ) b5 g )l
il LEelS s a4y Jtesds lej )3 g slag e 3 &5
b plale & cunl cusbly (pl b Bollae «dly oyl
(EPA 3 DHA o35 &) PUFA 5l 5Vl polie (s
Q@)aﬁwlbjduox,}&y)blsqﬂm
Osman ) s 0 YU bl oyl 5 | PUFA/SFA cos
2 DHA s gl yyolie 5V :5ike (et al., 2001
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g )b odle (le ) L del Sggp o e
Mg Jad > ol (nl g 8 o> e Juab 5
S odle alo b > Cynanl (pl g9 iS5 saalie
oo Oy sl Lan deng 4 > o L
obale 5 2,05 1,8 dibaie 156 Cos )5 (g ) b
g o> 5l cov Wl o &F) calise sble )0 odle Wb
hor syl jl pan Wl oo (184 Glads bl
odlil Jroddgi 9 (c5lwody; anTyd p3 1y o] g anidly anily
25 el sy adlas ol 5l &S o aslen S
S el S 5y S35 Ll g Lama (slod
9 Sy IS 9 A8 el )0y sleelal
lbarz et al., ) wi o (L8 adllas S > adotud
ol sy )5 (g )bline B! yuizeen (2005
Salmo osle g p Cauin 93 3 A5 g dliae slacél oy
(Akpinar et al., 2009) 15,5 ys,l;5 trutta
g dlae G clawl Hlde jn jal S
odlo iz P PUFAS C o slaawl jiaS jlade e
9 heddy S 3 (owin Slpes 4 bgrye Wl
GOrgln ) wily awix olidg 0 oy 2B 655K
(22:1n9) sl Siwwgyl &yl (& Akpinar, 2012
Jad ) by g syl Bble odle g 5 dde sl )
3 a5l Jad )3 sl cpl (Jg 8 o> Gl
330 36 oo b )3 (552,035 5 el laclls
ssnlio lals dlis b g a5 )5 5 8,5 )5 olizl
5 Cugh) olie 8y Vb el gy58 i il
E g 15 (ol obw alae > o olie SlalS
cals ale a5 besd cubS gy el
sl Llbgy 5550 5> .(Engardeh et al., 2011)
Olie $9) b e Ghin Gl buld o
&S Jb > el alae (5 (SFA) slusl Gy slaawl
A8 5 SFA gl Gl el )90 (e o]
A Waw S L oo slaawl dy50 0 )
9 2l Gl 398 olie G L (MUFA)
Gy el polis Jg cly el 08 5 alae e,
S35 Gl b (PUFA) w553 sign iz b glsl
138 1565 6> polie AS g dliae col 9>y > .cd, YU

Eroldogan et al., 2012; ) cul bl 3o (clic
sl £ 5 Hlide il (Rinchard et al., 2007
Ly ol 055 25 g (silwed; slasilp S & oy
Cuonl I (PUFA) 6845 bgn dix b oy slaswl &
by glasswl e ljae 9 51505 2 65V 350 5
Hedayati Fard & Nemati, ) .5 odalie 0 dutw
o3l v ,d (SFA) glasl Gy slaswl Hlude (2009
as" looly ylis ©lddss ¢ cawl Ao yd YO/AF St plo
B (o 2590 0958 B 88 Sl 5l (ol pB 055 5
05,5 Hle 53 Jlde i sl el il a8 S
Hedayati Fard &) cuwl )b, (SFA) gl
b 3 Oy sl ol ol dallles 4> (Nemati, 2009
o35 My RS Gl a5l gyt Jlde 4 )l
g el Sboll iy ppimen il 398 dm e
»ae (Turan et al., 2007) 15,5 5,5 SFA e
Juai 5 03ke g 35 i 8l 35 Sl Slgid
b G2l )l dilaie 3 Glis b &) S )l
9 5 obale lp o sl pen polie & Jbbps 58
Olis &S dgr gyl ddlaie wSe byl ddlaie utuw odle
P ep cbawl e ddhie g (I35 51 saimd
FOW PUCSE SRS R

93 0dlo gy b ylale jd gLl Gy cbaswl o
Gglis e g Oliwe) Jad 3 by 5 yle addate
SHYLSFA yolis ddlaio 90 5 lale .0 0003 (5)l0lixe
ol o ol s jleg b s e Juab 3
Jaad jd oole bl o j0 gladl Oy ladwl wglas
Opme A5 0> by g ()l (bl g (e 9 ke
Schizothorax ) gles ale ol 5 § i (o
SFAS  lgize p > gybliae olis (zarudyi
Zaki Pour ) wis o> dlae > PUFAs 3 MUFAS
adles oyl > b wbs L «s (Rahimabadi, 2012
olo odle 5 5 s D Oy sladwl calisw glasg)S
Msooedb 555 Sprattus  sprattus g cuseS
(Usydus et al., 2012)
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dibaio yi (plo ) 5 )l adhie 3 oo 2l > ke
P el ol gl gy oriz b ssalie iy
AW cpl Gl (Mo g oats adlas join sin e
ol odiis 555

e Jypad Job > 0y ol polie ©olis
5 (Sargent, 1977 <Arts et al., 2001) 4,i%5 ;5 0gMe
o> Eob bulyis b (Leger et al., 1977) o)l > as s
i b J(Alasalvar et al., 2002) cwl Loy 35
R 15065 o ol ol jloy 3 (> g5k
(ol dbias )3 S 5 SAsid (Ssid l S5
ol Sglnsd 5l Jd> 4 Wlgi e o8 Whoe Jlals
(Yeganeh et al., 2012) 1ib 35slug s0l)d cas 4
Lol 3439 9 35, el JronJgs 41,3 5 EPA g DHA
5 TW pler LRl cage pdlge 2wy
ok 5> Al Sgdedlyl (riomen 090 05 CundeS
(Arts et al., 2001) 5,l> cJBs ylve oo (slacumwsg
e b 53 2 sl ol haie 2lS 55 adllas 5
5 snlive 1ads g (gl adbaie odle Ldw lals 5

adhie > odlo g b M Glale dlac s> polie
ool Bl 1l g oliaws) Jgad > adgh 5 ol
Oliwej Juad )3 (a2 e (Jg culs (5)bline oplis
OGBS 5 g GBI S 3 g sl Jead e
Bl Gl i) 3 (2y2 Mo oS 4D lsie iz
(Guleretal.,2007) 5)ls slson asllas oyl gl b &S
e 53 JS ) Jogme b Sl oS0 53
i b (E. alletteratus) o8 alopy slaplul
(Selmi etal., 2008) 4,5 5 sdnlice lims )3 oo (o>
b ;o Dentex dentex ale abac cél oy (slgie
Ozyurt ) sl ;lis |y (g,loline cglas 9l caliseo Jolyo
ISl (alo aliae jd o e e (et al., 2006
» Jwe uJg Jed > Trachurus mediterraneus
alie o5 (Tzikas et al., 2007) 39 595 Hlade oy S
= s ool il 5 ol ) odel vy @l b
Mo Al e oy b olale ((VAVA) Panetsos sas
@ a0 AT e b gl oy plale plis 4
2o ¥l S b Slale g hwgie (02 b plasle (lgie
245 Uad oo Sl © 28 Gldle plyis & 0y

318 (EPA) sl SiiglinjsS,l 5 (DHA) sl 553
5958 $ya il B b dd Y- 1Kl G > pheo (sladw!
5 oslinl plEin 4y Gy (slol Lilbyy s .l
e alises blys )8 51 Sl e glo il
SFA jlie o8 (gysb 4 cunl plale a2 <S5 5
2 osle g 5 s i olale 3 PUFA 3 MUFA
Sl 20l5 Mas g 39 Sglie ;505 b (Can] cglie
bsrye bl 5 Jeb > 4 sl Juab D 5 oy
2 90ke Jad 3 53 ) plaale 3 p sl 9 055 Mg
Blecy 3 ) 395 3> (piml 4 GhyeS b
sl opyuiy (Euthynnus alletteratus) sq8
Selmi ) 155 MUFA 5 SFA PUFA iy 4wy
adllas dyi lale )3 &S iy oles (et al., 2008
s pn o] el 3 cidls sy2g 35 s
o o) 8 Jb 5 45 b ksl ;> PUFA/SFA
2 obe b plale ()l ladiges )3 5yl Siagl 5
D92 JYL by g 6yl addaio 93 52
Akl o glarl glgl g plie p (oldle
@), sl plele il ke w31 (65l
@) 0l gl g ((SJdsS] dt oSopd S lgie
4 38 pasede (A1 slabyd b lasye sbys o lgie
b (30)2 YIAY) (o)l s slaale JS (02 (50ke
(op YIAY) )33 by sl o6 o 6Ske
Mohammadi Baghmalaei ) cusla (g)lsliae M3
seol) MUFA C» el gsae (et al., 1996
SFA sl 5 (Sl dwl 5 Sl
als lagale ) (Sutuye g Suelly ¢ So)lii)
27 by olale i o3 Ve 5V i 4 )6
i gk Jsbo g plale sloaiss I ()b 435
gl & dtly (LS 08y SLl Sl I 5 1b o 0l
Y5 5l Sy 5 (Perez et al., 2007) cusl Bl (o3l
ol p oo g 5 dds plabe o ol polie ialS



(Rutilus frisii) ;35 gL 0 dpiw Blo alde oS 5 9 &y oww! (ow)

Research in Marine Science and Technology,
12(4), 35-43 [In Persian].

Ackman, R. G. (1990). Seafood lipids and
fatty acids. Food Reviews International, 6(4),
617-646.

Adburakhmanov, Y. A. (1962). Fish of
freshwater bodies of Azerbaijan. Azerbaijan
SSR AS Press. 224 p.

Adeli, Y. (1994). Cyprinids and Percids of
the southern and central Caspian Sea basin
(population structure, ecology, distribution, and
strategies for stock regeneration). Guilan
Fisheries Research Center, Bandar Anzali, 44 p
[In Persian].

Akpinar, M. A., Gorgiin, S. & Akpinar, A.
E. (2009). A comparative analysis of the fatty
acid profiles in the liver and muscles of male
and female Salmo trutta macrostigma. Food
Chemistry, 112, 6-8.

Alasalvar, C., Taylor, K. D. A., Zubcov, E.,
Shahidi, F. & Alexis, M. (2002). Differentiation
of cultured and wild sea bass (Dicentrarchus
labrax): total lipid content, fatty acid and trace
mineral composition. Food Chemistry, 79, 145-
150.

AOAC International (2005). Official
methods of analysis of AOAC International.
AOAC International. AOCS, Champaign, USA
(metabolism).

Arts, M. T., Ackman, R. G. & 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.

Bandarra, N. M., Batista, I., Nunes, M.L.,
Empis, J. M. & Christie, W. W. (1997).
Seasonal changes in lipid composition of
sardine (Sardina pilchardus). Journal of Food
Science, 62(1), 40-42.

Coad, B. W. & Vilenkin, B. Ya. (2005). Co-
occurrence and zoogeography of the freshwater
fishes of Iran. Zoology in the Middle East 31,
53-61.

Danesh Khosh Asl, A. (1997). The effect of
Rutilus frissi kutum release on the quantitative
and qualitative characteristics of its stocks in the
Caspian Sea. Guilan Fisheries Research Center,
Bandar Anzali, 20 p [In Persian].

Dey, S., Misra, K. K. & Sumit, H. (2017).
Reviewing Nutritional Quality of Small
Freshwater Fish Species. American Journal of
Food and Nutrition, 5(1), 19-27.

Emre, Y., Uysal, K., Pak, F., Emre, N. &
Kavasoglu, M. (2014). Seasonal and sexual

MR bawgie (2 b (ale 0g)5 5 i (ale bl (]
2,

(Abramis brama) b5 paw plo o3le i
S5 el sy Alas oo g onSen ) syl
Voo Bpae Juls sl gl g Sl 2y
olo yo dlac gy Hlade rizen (Komova, 2001)
LiblS (o355 ad > Theragra chalcogramma
OeSgp polie i yobo 4y (SOrvachev, 1957) cial
ol ddlate 93 1> )ley had )5 o3l b pliale a5
598 anlllas 93 puls &S wiily (g)lolize e yialS ol g
A8 o 2ol 1,

Ll ol Pl plale (5525055 Juad 53 dlde cugh,
.(Adburakhmanov, 1962; Tzikas et al., 2007)
)b adlate 93 03le g 5 Mo plaale (o Cugh) polie
Slgi e o5 C8L (5)bline pu a3l e Juad 3 ey g
Oliwej Juad Jobo ) (22 9 (g e Bpae Silu
Ofign Bras gy Al e 1) slacllad J> 4
Love, ) ad (515 cugby GRlBIL @z pe ooy
(1976

S 2> Ao
e (ol 3.8 5l odal Cawds ol 4 dvgi b
S 9 Olime Jad 93 )3 oy g ()l adlate 5 45 AD
St lale dlae sl blhgy » 1) g5k @l

Loawm) Cp awl yolie (@dly j0 .5yl H35 b
Olsj Juad > &8 Jlale dlac > (EPA 3 DHA

)1 u;l.uul d)La.o LS‘)? u.,l);L.; 9 9 ).A.M».J KeR W) N

Ay )65 0 (6 pday Coonl

&be
Abdolmaleki, Sh., Ghani Nejad, D., Sayad
Boorani, M., Bandani, Gh. & Pourgholami, A.
(2004). Evaluation of Rutilus frissi kutum stocks
during the catch season of 2003-2004 on the
Iranian shores of the Caspian Sea. Indoor
Waters Research Institute, Bandar Anzali, 113
p [In Persian].
Abu Mahboob, P. & Mousavi Nodoshan, R.
(2017). Fatty acids profile and levels in farmed
fish in Samen Al-Aemeh pond in Qom.

€ 'ON /LT "[OA / 0202 13Wwwing / uoiiinN % ABojouyda ) poo

YA

5% 0@ 6 ariv | 9 R hL [ @veY [ eoyfo |




€ 'ON/ LT IO/ / 0202 Jawwns / uoninN % ABojouyda | pood

va

% 0@ 6 prriv | P B AL /0 @ved [ ee g

Ols5en 5 (i y g

variations of fatty acid composition in fillet of
Capoeta erhani. International Journal of
Aguatic Biology, 2(6), 313-318.

Emre Uysal, K., Y., Emre, N., Kavasoglu,
M. & Aktas, O. (2018). Seasonal and Sexual
Variations of Total Protein, Fat and Fatty Acid
Composition of an Endemic Freshwater Fish
Species  (Capoeta antalyensis). Aquatic
Sciences and Engineering, 33(1), 6-10.

Engardeh, J., Mehrjerdi, A. & Saei
Dehkordi, S. (2011). Comparison of nutritional
composition and fatty acid profile of Capoeta
damascina Valenciennes grown in saltwater
and freshwater. PhD Thesis, 105 p [In Persian].

Eroldogan, O. T., Turchini, G. M., Yilmaz,
H. A., Tasbozan, O., Engin, K., Olculii, A.,
Ozsahinoglu, I. & Mumogullarinda, P. (2012).
Potential of cottonseed oil as fish oil replacer in
European sea bass feed formulation, Turkish
Journal of Fisheries and Aquatic Sciences, 12,
787-797.

Gorgln, S. & Akpinar, M. A. (2012). Effect
of season on the fatty acid composition of the
liver and muscle of Alburnus chalcoides
(Gildenstadt, 1772) from Todirge Lake (Sivas,
Turkey). Turkish Journal of Zoology 36(5),
691-698.

Guler, G. O., Kiztanir, B., Aktumsek, A.,
Citil, O. B. & Ogzparlak, H. (2007).
Determination of the seasonal changes on total
fatty acid composition and ®3/w6 ratios of carp
(Cyprinus carpio L.) muscle lipids in Beysehir
Lake (Turkey). Food Chemistry, 108(2), 689-
694.

Hedayati Fard, M. & Nemati, S. (2009).
Changes in the fatty acids of Rutilus frissi kutum
and golden mullet (Liza aurata) eggs of the
Caspian Sea under the salting process. Fisheries
Journal, 3(2) [In Persian].

HMSO U. K. (1994). Nutritional aspects of
cardiovascular disease (report on health and
socialsubjects. No.46) London.

Ibarz, A., Blasco, J., Beltran, M., Gallardo,
M. A., Sanchez, J., Sala, R. & Fernandez-
Borras, J. (2005). Cold-induced alterations on
proximate composition and fatty acid profiles of
several tissues in gilthead sea bream (Sparus
aurata). Aquaculture 249, 477-486.

Jalili, S. (2008). The effect of refrigeration
time on protein changes and damage to fatty
acids in Rutilus frisii kutum from the Caspian
Sea during refrigeration storage. Ph.D. Thesis in
Fisheries, Islamic Azad University, Science and
Research Branch [In Persian].

Jorjani S., Qelichi, A. & Baghdadi, A.
(2014) Effects of complete replacement of fish
oil with vegetable oils on growth parameters,
feed efficiency, and muscle fatty acid profile of
Oncorhynchus mykiss. Journal of Aquaculture
Development, (3), 13-30 [In Persian].

Khosravi, N. (2011). A study on growth,
activity of digestive enzymes, and composition
of fatty acids and amino acids in Rutilus frisii
kutum during larval development stages. MSc
Thesis in Fisheries, Tarbiat Modares University
[In Persian].

Kiabi, B. H., Abdoli, A. & Naderi, M.
(1999). Status of the fish fauna in the South
Caspian Basin of Iran. Zoology in the Middle
East, 18(1), 57-65.

Kinsella, J. E., Lokesh, B. & Stone, R. A.
(1990). Dietary n-3 polyunsaturated fatty acids
and amelioration of cardiovascular disease:
possible mechanisms. The American journal of
clinical nutrition, 52(1), 1-28.

Komova, N. I. (2001). Dynamics of the
biological composition of tissues in Abramis
brama (Cyprinidae) at gonad maturation.
Journal of Ichthyology, 41(4), 334-342.

Leger, C., Bergot, P., Lekuet, P., Flanzy, J.
& Meurot, J. (1977). Specifik distribution of
fatty acids in the triglycerides of rainbow trout
adipose tissue. Influence of Temperature
Lipids, 12, 538-543.

Liang, K., Zhang, Q., Gu, M. & Cong, W.,
(2013). Effect of phosphorus on lipid
accumulation in freshwater microalga Chlorella
sp. Journal of Applied Phycology, 25(1), 311—
318.

Love, R. M. (1976). The chemical biology of
fishes, London, translated under the title
Khimicheskayabiologiya ryb, Moscow: Nauka.

Mohammadi Baghmalaei, M., Nikpour, H.
& Valaei, N. (1996). The composition of fatty
acids in Persian Gulf and Caspian Sea fishes
during 1995. Fourth Iranian Congress on
Nutrition, Food Security, From Science to
Practice, Tehran [In Persian].

Mukhopadhyay, T. & Ghosh, S. (2007).
Lipid Profile and Fatty Acid Composition of
Two Silurid Fish Eggs. Journal of Oleo Science,
56-8

Olsson, G. B, Olsen, R. L., Carlehdg, M. &
Ofstad, R. (2002). Seasonal variations in
chemical and sensory characteristics of farmed
and wild Atlantic halibut (Hippoglossus
hippoglossus). Aquaculture, 217(1), 191-205.

Osman N. H., Suriah A. R. & Law E. C.
(2001). Fatty acid composition and cholesterol



(Rutilus frisii) ;35 gL 0 dpiw Blo alde oS 5 9 &y oww! (ow)

content of selected marine fish in Malaysian
waters. Food Chernistry, 73, 55-60.

Ozyurt, G. & Polat, A. (2005). Amino acid
and fatty acid composition of wild sea bass
(Dicentrarchus labrax): a seasonal
differentiation. European Food Research and
Technology, 222(3-4), pp. 316-320.

Panetsos, A. (1978). Hygieneof foods of
animal origin. Thessaloniki: D. Gartaganis. 221

Perez, M. J., Rodriguez, C., Cejas, J. R.,
Martin, M. V., Jerez, S. & Lorenzo, A. (2007).
Lipid and fatty acid content in wild white sea
bream (Diplodus sargus) broodstock in
different stages of the reproductive cycle.
Comparative Biochemistry and Physiology B,
146, 187-196.

Razavi Sayad, B. (1995). The fish Rutilus
frissi  kutum. Iranian Fisheries Research
Institute. 165 p [In Persian].

Rinchard, J., Czesny, S. & Dabrowski, K.
(2007). Influence of lipid class and fatty acid
deficiency on survival, growth and fatty acid
composition in rainbow trout juveniles.
Aquaculture, 264, 363- 371.

Sargent, J. R. (1977). Fish oils and human
diet. British Journal of Nutrition, 78, S5-S13.

Selmi, S., Mbarki. R. & Sadok, S. (2008).
Seasonal change of lipid and fatty acid
composition of little tuna  Euthynnus
alletteratus-by-products. Nutrition and Health,
19(3), 189-94.

Sorvachev, K. F. (1957). Changes in
proteins of blood serum of carp during
wintering, Biokhimia, 22 (2), 872-877.

Sotoodeh, A., Abedian Kenari, A,
Khodabandeh, P. & Oji Fard, A. (2016).
Histological changes of the gastrointestinal tract
and the combination of fatty acids in the
Caspian Sea salmon (Salmo trutta caspius) fed
different levels of dietary essential fatty acids
(EPA and DHA) and vitamin E. Journal of
Aquatic Ecology, 138-124 [In Persian].

Superko, H. R., Superko, S. M., Nasir, K.,
Agatston, A. & Garrett, B. C. (2013). Omega-3
Fatty Acid Blood Levels: Clinical significance
and Controversy. Circulation, 128, 2154-61.

Takashima, F. & Hibiya, T. (1995). An atlas
of fish histology: Normal and Pathological
features, 2 nd Ed. Tokyo. Kodansha.

Turan, H., Sonmez, G. & Kaya, Y. (2007).
Fatty acid profile and proximatecomposition of
the thornback ray (Raja clavata, L. 1758) from
the Sinop coast in the Black Sea. Journal of
Fisheries Sciences, 1, 97-10.

Tzikas, Z., Amvrosiadis, I., Soultos, N. &
Geogakis, S. P. (2007). Seasonal variation in the
chemical composition and microbiological
condition of Mediterranean horse mackerel
(Trachurus mediterraneus) muscle from the
North Aegean Sea (Greece). Food Control,
18(3), 251-257.

Usydus, Z., Szlifder-Richert, J. &
Adamczyk, M. (2012). Variation in proximate
composition and fatty acid profiles of Baltic
sprat (Sprattus sprattus balticus). Food
Chemistry, 130, 97-103.

Valencia, I., Ansorena, D. & Astiasaran I.
(2006). Nutritional and sensory properties of
dry fermented sasusages enriched with n-3
PUFAs. Meat Science, 72, 727-733.

Vance, J. E. (1985) Biochemistry of lipids
and membranes, Benjamin/Cummings,
California. ISBN 0-8053-9420-6, pp. 593.

Wang, G. Y. J., Millerr, L.A., Perren, M. &
Addis, P.B. (1990). Omega-3 fatty acids in Lake
Superior Fish. Journal of Food Science, 55(1),
71-73.

Yeganeh, S., Shabanpour, B., Hosseini, H.,
Imanpour, M. R., Shabani, A. & Abbasi, M.
(2012). Assessment of seasonal changes in the
chemical composition and fatty acid proffiles in
Cyprinus carpio. Iranian Journal of Biology,
25(2) [In Persian].

Zaki Pour Rahimabadi, A. (2012).
Comparison of muscle and liver fatty acid
profiles in males and females Schizothorax
zarudyi. Iranian Journal of Natural Resources,
Fisheries, 67(4) [In Persian].

Zlatanos, S. & Laskaridis, K. (2006).
Seasonal variation in the fatty acid composition
of three Mediterranean fish—sardine (Sardina
pilchardus), anchovy (Engraulis encrasicholus)
and picarel (Spicara smaris). Food Chemistry,
103(3), 725-728.

€ 'ON /LT "[OA / 0202 13Wwwing / uoiiinN % ABojouyda ) poo

5% 0@ 6 ariv | 9 R hL [ @veY [ eoyfo |




Abstract of Persian Articles

Comparison of Muscle Fatty Acid Profile and Biochemical
Composition in Kutum (Rutilus frisii) from the Caspian
Sea in Winter and Spring in the Eastern and Western
Mazandaran Province, Iran

M. Tirneitali 2, M. K. Khalesi ", S. Kohestan Eskandari ¢
@ M. Sc. Graduated in Fisheries Ecology, Sari Agricultural Sciences and Natural Resources University, Sari, Iran.

b Associate Professor of Fisheries Department, Faculty of Animal Science and Fisheries, Sari Agricultural
Sciences and Natural Resources University, Sari, Iran.

¢ Academic Member of Fisheries Department, Faculty of Animal Science and Fisheries, Sari Agricultural
Sciences and Natural Resources University, Sari, Iran.

Received: 2 September 2019 Accepted: 2 February 2020

Abstract

Introduction: Caspian kutum (Rutilus frisii) is of great importance among consumers. The
aim of this study is to investigate the changes in the fatty acid profiles of fish caught in east of
Sari and west of Noshahr.

Materials and Methods: The studied fish (three fish from each gender) were purchased in
winter and spring from Sari Shahid Beheshti Cooperative and the Veterans Cooperative of
Noshahr (east and west of Mazandaran province, respectively). Biochemical analysis and fatty
acid profile were determined by the application of gas chromatography using standard
methods.

Results: Stearic acid, oleic acid, and DHA were the highest in Sari in winter being the
significantly different from other fatty acids (p < 0.05). Total fatty acids in male and female
fish from Noshahr and male fish from Sari were significantly lower in spring than in the
others, and male and female fish from Nowshahr contained relatively higher total fatty acids
in winter. Maximum DHA values were higher than EPA in both sexes, seasons, and regions.
The chemical composition of male and female fish did not differ significantly in both seasons
and regions (p > 0.05). SFA percentages in both sexes and regions were generally higher in
winter than in spring, while PUFA percentages in both sexes and regions were higher in
spring than in winter. The percentage of ®-3 fatty acids (41.12%) in winter samples of
Noshahr was higher than that (30.91%) in Sari, and it was higher in spring samples of Sari
(55.27%) than that of Noshahr (17.29%). The lowest total ratios of w-3/®-6 were obtained in
Sari (3.12) in male fish in winter and in Noshahr (3.23) in spring. The highest PUFA/SFA
ratios were observed in Sari (1.9) and Noshahr (0.74) kutum in spring and winter,
respectively.

Conclusion: Fish examined in winter contained more fatty acids (especially DHA and EPA)
in the muscle and are therefore more important for human consumption. The two regions, two
seasons, and two sexes had significant effects on body biochemical composition and fatty acid
profile of Caspian Sea kutum.

Keywords: Biochemical Composition, Fatty Acid, Noshahr, Rutilus frisii, Sari.
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