[ Downloaded from isfj.ir on 2026-01-30 ]

(DOI): 10.22092/ISFJ.2024.131176 YY(V) VA N-NYY Oloal et gale alas

@ @ fd g 3 — ool Ao

oS (G y GYTJ 38 das © g2 Slav! Jibg 3 (A 9 (o5 Julxigs 326
E9 362 b you od g (o i T 33 &8 i 39 9 (Oncorhynchus mykiss)
i Sy 55

o Loy b Ay e A

*safaril351@gmail.com

oS 5 obdse) clidial ladla a8 b ale SIS dannFe O3 sbos $5515S) suSna g5, -

Ol sl (s iu9las

VEY G iobndy L VE-Y (g0 rasbyyo B
oS>

Loy oo oy ailie s oaed T 5 s o DT o @l s 0S8 5K, VTUS ©p sl s aylis
52 0Ll O35 iad 021> 29 5908 Ske g goln (lagy 5 oS5 L Oliale s el ()l ST 6 55 ler Jl ol
Bl s Gl Fusn 005 OLL s r; Woer Sl G Bogm 0095 OLL s 50 r; B Fosn o
s Lamen 457315 OLES s A8 ()13 paged a0y 3a o 5 ankad B 3l 4 Olale (ST 3L 2ty aomale Slicz d
233 50 58 Al S8 Oz el bl Sy oS asls Sl ST asil s Al Ak, Ol p &Sl oDl
SVTY B i s b oS p S VY s I OT a5 80 Y0 S e o ob OT s b O35 a8l o
ozt YIYAY/08 58 LI OT 3 5 VV=VAY o OT s ST (sl 5 (P /00) T sy +/AV=) 5V /TY
YO/SAE /YY) Jai I OT 5l xaS (houn YY/YSEN/Y) s OT s Al Ll oz sladal ¢ gems (P<1/00) aeT
s e 5o Sl s pol5a 03 0 dig 5 0 S Pl b oy ol paame (P</00) 35 (ds o
V= ) B G el 5 (Ao W/AYFV/YE) Cgllan a3 & Kol O ja el Olgen Ll (DS /48) 55 & slia
Al (257 e 51 ST 3 ol il oS5 s cm o 2 Olpl ST Sl 2ol e Slaied Sl ST 3l e (Ae )
el s 0S5, YT b a5 ST oL s, 23T 3 ¢ gama 53 elisl ¥ L{,ltw,;gﬁ

D355 a5 et ST 3wl g Al 4 Cond g e s iS5l (2bd oes bma s 558 LI OT

S5 el o el 58 I Ol et O S (5655, Y1 3 A guals Ol

NIy

RN


https://isfj.ir/article-1-2788-en.html

[ Downloaded from isfj.ir on 2026-01-30 ]

e Bl AS 5 (oS alaS gau 33

ey (2L

P ads sl VR 0z laosul g (595 5l (2
T I R
S S 0 08 Syt |5 Sl Gle 50 (B9
g sobaidl (b))l 9 358 00 )5 3l (anoee alides Ll L
Coskun et al., 2016; ) o,ls YL (ladss
s2le iy o5l .(Zhelyazkov and Stratev, 2019
O 01 g 59 Of lame 90 50 (LS .55, (V1353
Y13 oo a5 ols lis ke Sladon o)ls 0429
a5l e ol 4 S e d el 5o (LS 0,
Altinok and Grizzle, ) cwl Jlo 55 5 s 5cwln

(2001, Farabi et al., 2020
el slaaenl shls o YU 13é 55,0 sl sale CutioS
9 o dlge gldlpd oir o laasul ()90
Gme g 5 PH oo 4 onl 0929 b cnla el
ohst gldl e oy slaasul YU lyize 5 0L O
SgiliSal;sS 9o al 5 BPA) Sgleyliefol sl
295w o 55 4wl ] aial slaarwl g (DHA)
Ozmen Guler et al, 2017; ) coul gslans]
(Alasalvar et al., 2011; Bekhit et al., 2021
B pae 4y g dwo S lailinl bl b cod cal p3Y cpl plo
SYIJRE ole ciosS coaS » fge Jelse 5l awp
oy b adsd mlo ez o)l & lgiee LS eSS,
g o)Ll (By5p Capde 5 Cenny e (ale lis
(Espe, 2008; Zhelyazkov and Stratev, 2019)
S obole sl @l g5 5 clie @i
@ el o935 YL Ceal Sl s (eSS,
5 oolitnl b puome 4355 (el CoiS Lai> elaie
7 (Sen 3l el Sl 5 L ol slaess
SlaS 5 Gl 59 Sl (65978 (e Sl g Laraalivg
g Sl (ol (M (6l poe pate SO0y slaveul
Jols Jele cpaiz 4 (S e W oS
2lo (w5 (B9 daamme Iyl p ¢ I3 0 (ygraY g0
oS 5 |5 (Palmegiano et al., 2000) asb awsls
Geets shol e sale (st ik Gz slond
Haard, 1992; ) coul ale cissS pab g uiS 00isS

dodio

b sl Sme (slaoly o S 31 S bl oy
My 49) Sl Carex 5 Ll Sl Sl B9
309188 9,k s Olesle 15 Bl 99 )5 o0 Dgan
B e 9 Vb 50 spencin! S Wy (1)
2N 5 158 el o 1) cae GBS i (nl g )l
B oD M) Lu 6)5).161.'—‘ qu‘).'Lu o; M‘P ;La.a‘ OJ.».J
Sl oaipd LSS olge ;0 sdee SVemd g oy
s b o0 0 702005 9 42570 S ke a5 sl g3
‘(5)9).3«51‘,.& &, &_9")"" )‘ Lol 00 loLé.)‘ o”"ér" c:‘"“\f‘
505 ey B aelys o5 slo,gis 5l oS G pas
oS Jlo Jsb 5o sl slalie & (i 5 5052 oy
2alyS dieo g i lagdiesyy 5 (g 5 Lo
ol plie Codgame ( o5 5l (Nayloretal., 2021) o
sleel 4 Gslane 1) oz 50 (555085 damsi (e
Tidwell and Allan, ) coslos S la weildl g lab o ;g8
=Y VA sl Jls (2001, Pillay and Kutty, 2005
5 2 018 (B ol 1o ys il i, &5 VAP
cocnl 51 og Ry FIA Gbys Goonein! 05, £
5, &5 2 azg boanl slodlo 0 a5 00,5 o (i
2 Gnnil )l @l Grnuil ot Corex 03 4
o5 s (FAO, 2020) o,5 i J3b sl
Goon Sl Slads (S1) (55,0l 5 5l olejl
G, AF ¥l 0, LA =Y Ve ans a0 Sl
a =l sl o T oladg Yov e Jlo )0 goog axlge
O e VYTV Ol ar b0 50 5 (5 gekes OF/F l5e
S oeS,  YIUBE Ghan Sl e,
39 e e S ylgie a0 (Oncorhynchus mykiss)
Ol 95550 il ez olyms 1 v y9 5] Cnio
Se3 5 552 TRV e s YoV o Lo o o] Sl odss
Ly el i3l o3 e VYA 4 YoV Jlo o a5
O $an obabe Sladss S 5l ae )0V /0 Gl
3,19 13 595 leale Slil g3 03, 5 @aoily 0o 50
(FAO, 2022)

Ll Cuoglis e pos 3y el & oS 50555 VY158
Ein SO Glaie 4y do g las 4 Ceoglin 5 b Jaore

WY


https://isfj.ir/article-1-2788-en.html

[ Downloaded from isfj.ir on 2026-01-30 ]

oS et (pizes s JSSE oz
e slal oS5 Gl e gy b sleald
s Ghalebi Hajivand axlas ;o aiwe o 5Y6 gldl 8
lize gobw b ogas o (YV0) ollSea
etetn MU ol o slosand a8 5 2 a5
Doy Vg ) aals jo oy S ol 0938l b aS 0y0 )5

.oo)fsa Lis ol dlac O ol coas
© 7 Gl ok anlie g () o385 (ol 5l Sas
2 ph A Ol oAl 59 LS S, YIS (ol
Lo o (o s ol P a8l B9 92k mid e
Jekiie 4 oad oy (glos STes 5 eolil b (g sl

2B gy gl
59 3 oSS, GYIURE ale (Guios ool plil sl
s il Gl ls as e 59) o et O walisie o Lasore
Soss bed g (b b yed (olhaisle plisl )
2 skl B b 0l yo as 50 5lez) e 50 0,5 VYO
5 o515 b (Ol bl G5 Gl cge ddhi
29 (GoSe 5o ;30,5 LS 0 g askad V+) (golue oo
59, N Dde g 0,5 00 awgle (559 b 90 E950
@ oond (Brme Glonoin Obele wad eols By
oI5 5l asyie Sz 2 0 2bys Glpuid 5 be Sl
Sl oo slaols 50 olo (B9 ploj 09 (2lsbonl
0353 VE- ¥ Jlos etigssyl ilsl s 305958 5 1F ) Jlos
@3 polie b9 lame 4y lale (Byme I JS e
4 (RSD") o jlaslis! pons Bzl g 559 Ol pusS o
Lo & 005 hyme oloale alf jy (Kon jslase
) 20y Vel xeS T (goue polie g dmnle b9
Cardia ) sg cewlio (5,95 E955 slp g (0,0 A B Y
(and Lovatelli, 2015; Farabi, 2021; Farabi, 2023
Jal )0 4ass g s ) Ghomew sl o2 3l (5l paiges
b (23188 ol ol ploxl (2590 0595 (L 50599 Ol
5 Cagidw 0 (Blo 39 9 Les o lailbiu] Jglas sl eslasul
1,9 (Hardy, 2002; NRC, 2011) ¢é 5 & 90 59,

! Relative standard deviation (RSD)
VY

Rasmussen, 2001; Jankowska et al., 2003; Oz
«and Dikel, 2015

aibaie )3 (2byd uid 50 (LSS5, YIJB o9
b gmeds 05 amo ) Glpl jeiS 0 )55 by e
Eord 505 Yor00e plale odg o (6 in Conx
Slon Ot Ol (Byme b 3 sla Lo 50 5 ol onls
e 5 Sl G (ple ddsi gl p S 00 =Y Gl
Farabi and Soleimani Roud ) s,ls aslsl s,54LS
(Poshti, 2019; Farabi et al., 2020

5 (5)9);:6}J argi el ey s O Cudgaze Lo 4
ol 55 eyl 5l el @3 et ST ) i by i
P9 omd el o asl Jyen el b )i sl ol e
ol Y Bl s g)l5e

36T egas ;0 (V1) o Ken g Saberi axlas ;o
oon Obele alas il o glidlpd oz slavl
VIUR ol a5 w5 asuine Y153 5 Slgs (6.8
5 VYA e £ el o ¥ el i o 5YL sl
adllas ;o el ol g0 b annlie o (aoys -/FYY
2 9 ke oS 3 (V1)) ], Sen 5 Karimzadeh
sar 23 VI3 ol 0y Glansl oS 5 popa 5o
U ¥1 [ I AT S R LIPS CHNCI JC
8L gl e 5 £LS] 8 0z ol (l5ee
ol o 2 paeib yais 53958l b Jy sl on Gl
ez ol aewlaST oaisS 2GS Glaie @ paie
5 S o Jes (PSS jo o5 e oIV chale (o)
Sl pgas ,0 (YY) o, Kea g Baghdadi aslas
2 @S slaogs, bl 8y S Rl
ool alas oy slaveal Ly 5 o) slayulil
PS5 slapgs, §l Sy a5 oS paie VI3
ool zlans Laias el o als i) g o, SlsT Ygils
Sy bl pgas 0 (V1Y) o Kea 4 Salehi
YB3 ol akd 5 op> 0y ol olend
SealS a5 Wo F atie wd; 0,00 40 HleS 1S,
sl by Sl oz (2 (RIPl g g0


https://isfj.ir/article-1-2788-en.html

[ Downloaded from isfj.ir on 2026-01-30 ]

e Bl AS 5 (oS alaS gau 33

ey (2L

05 Sy 1Y ae)he g (3,5 0el) alld w1 Y ae 5
Y de 50 g il 8 W5y 1Y ae e o5 Bl A 50 90 9 (STN)
23905 oalitul LS a5, YT U3B 4385 50 92 %

el oo 1,1V Jgax 5o Ll STygs 5T as

05)...“5\ u.la 83.7)| LS)M‘ 9 ‘5'1.‘)0 &)‘fo oolau 0)5.9
Hardy, ) sg s -1+ o5l b s)lgp 5 55l
Dhs Gy 5l ) deyie by 4y F o, (2002

((r958 ooledl dils (55) Tgangyy iy oY a5 (0,5 1)

LS 03y T35 iyg s €150 09 yiunST cily (65l STy Jkxigay ni 1) Jgur
Table 1: Commercial feed analysis of extruded pellets of Rainbow trout rearing farms

Marine farm feed Sabalan Promiva Faradaneh Lajvar
Fish weight (g) 1000< 1000< 1000< 1000<
Feed size (mm) 9-10 9-10 9-10 9-10

Crude protein (%) 37-40 44- 45 38-42 44- 45

Crude fat (%) 14- 19 13- 145 13- 17 14- 16
Crude fiber (%) 1-4 1.6-2.6 2-4 15-3
Ash (%) 8- 14 9-11 7-11 7-11
Humidity (%) <10 9-10 5-11 8-11
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Figure 1: Biometrics, transportation, and sampling of rainbow trout edible tissue
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Table 2: Specifications of the gas chromatography device (GC) for quantitative and qualitative analysis of fatty acids

Introduction Description Introduction Description
device name GC (Shimadzu) Detector type Flame lonization Detector
Column temperature 191°C Column type BPX70
Injection temperature 215°C Carriare gaz Helium (99.99% purity)
Detector temperature 320°C Flow 0.6 ml/min
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Table 3: Nutrition index of rainbow trout in freshwater and brackish water (n=60)

Farms PER Pl (9) FCR Fl (9) WG (9) Proo

1 2.592 416¢ 1p 1080¢ 97°+1080 38.5¢

Marine 2 2.32¢ 453¢ 0.97¢ 1018¢ 71541050 445
Brackish water 3 2.50b 516P 1P 1291¢ 1782£1291 40°
4 2.29¢ 492b 0.98¢ 1106¢ 191°+1129 445

Pond 1 1.972 500b 1.272 1251¢ 909+ 985 40P
Freshwater 2 1.07¢ 6022 1.322 1353¢ 161 1025 44 5

In each column, Latin letters are related to the comparison of averages under Duncan's multi-range test at the 5% level; Pr:
crude protein, WG: weight gain, FI: feed given (gr), FCR: feed conversion ratio, PI: protein consumption per fish, PER:
protein efficiency ratio.
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Table 4: Fatty acid profile analysis (7.) of edible tissue of rainbow trout in both freshwater and brackish water
environments (n=5)

Fatt-y acid / Fresh water Brackish water (12 ppt)

Environment

Farms 1 2 1 2 3 4

C10 :Copric acid ND ND ND ND ND ND
C14 :Myristic acid 0.03%+1.05 0.12b+1.26 0.08a+1.73 0.02b+1.20 0.06%°+1.59 0.03°+1.19
C16 :Palmitic acid 0.05%t15.42  0.07d+15.37  0.04a+17.54  0.04c+16.02 0.05"+16.97 0.14°+16.62
C16:1 Palmitoleic acid 0.07°+2.14 0.05a+2.85 0.08a+2.95 0.05b+2.31 0.09+2.63 0.05%+2.99
C18 :Stearic acid 0.04"£5.16 0.06¢+4.96 0.03b+5.10 0.11a+5.9 0.10%°+5.41 0.12°+5.23
C18:1 :Oleic acid 0.02°437.92 0.04b+38.91  0.05a+40.06  0.02ab+39.34  0.02°+38.37 0.03+£39.53
C18:2 :Linoleic acid 0.05°+28.01  0.06bc+26.78  0.09d+19.54  0.07c+21.13 0.02°+27.52 0.05%:30.26
C18:3 :Linolenic acid 0.03%£3.01 0.02a+3.20 0.01b+2.54 0.04ab+2.92 0.03%+£3.23 0.02%+ 3.19
:CZIS ‘icosapentaenoic 0014029  0.02b+0.25 ND ND 001%4027  0.01% 026
C20:1 :Eicosenoic acid 0.01%£0.97 0.01bc+1.14 0.02b+1.36 0.02¢+1.03 0.03%+1.67 0.04°+ 1.03
C22 :Behenic acid 0.02°+1.07 0.02ab+1.12 0.04¢+0.69 0.03a+1.19 0.01°+0.70 0.03: 1.21
C22:1 :Docosenoic acid 0.022+1.04 0.03a+1.09 0.06b+0.90 0.02a£1.05 0.01°+0.91 0.03% 1.15
Total trans 0.062+1.37 0.04ab+1.22 0.01d+0.65 0.02¢+0.91 0.04+0.63 0.05°+ 1.19
Total saturated fatty 0.48+2.99 0.63c+21.48 0.74b+25.72 0.55b+24.75 0.53%+:26.33 0.63% 26.00
acid 1.07°+22.44 0.222+25.69

Latin letters in each row indicate significant differences under Duncan's test at the 5% probability level. Only in the last row,
the t-test was used at the 5% probability level
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Table 5: Quantitative and qualitative analysis of the composition of saturated and unsaturated fatty acids in the edible
tissue of rainbow trout in both freshwater and brackish water environments (n=5)

Fatty acid/ Freshwater Brackish water

Environment

Farms 1 2 1 2 3 4
Y'SFA 0.12P+22.99 0.18°+21.46 0.16%£25.06  0.172+24.55 0.112+£25.67 0.132+£25.25
>MUFA 0.140+42.07  0.12%+4399  0.16%t48.87 0.17°+38.73 0.142£51.58 0.15P+36.55
>PUFA 0.092£31.02 0.14°+29.98 0.07°£22.08  0.16°t22.05 0.15P+29.75 0.122£34.25
> PUFA/Y SFA 0.042£1.35 0.042£1.39 0.06°+0.88  0.05°+0.88 0.03°+0.76 0.042£1.35
>3 0.082+£3.01 0.022£3.20 0.01¢42.54  0.05%+2.92 0.03%+£2.23 0.062°+2.99
> 6 0.213+28.01  0.18%+26.78  0.14°+19.54  0.122+29.13 0.19P+17.52 0.143£31.26
2(6/3m3 0.01+0.11 0.01£0.11 0.02£0.12  0.01+0.10 0.02+-0.12 0.01£0.10

Latin letters in each row indicate significant differences under Duncan's test at the 5% probability level.
SFA: Saturated Fatty Acids; MUFA: Monounsaturated Fatty Acids; PUFA: Polyunsaturated Fatty Acid
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Abstract

A comparison of fatty acid levels of rainbow trout reared in brackish water and freshwater in the
southern region of the Caspian Sea was done using four types of commercial feed. The fish with
equal density and biomass were reared for 90 days. The fish weight was 500 g at the first of
rearing, and they reached more than 1700 g at the end of the breeding period. To determine the
fatty acid profile, 5 samples from each farm were taken from the dorsal muscle of the edible
tissue of fish at the end of the rearing period. The results showed that the rearing environment, in
addition to affecting fish growth and feed efficiency, also affected the meat composition of the
fatty acid profile of fish meat. The maximum weight gain of the fish in freshwater was 1025 g,
and in brackish water was 1291 g with a food conversion ratio of 1.27-1.32 and 0.97-1,
respectively (p<0.05). The feed efficiency rate was obtained in fresh water 1.07-1.97 and in
brackish water 2.29-2.59 (p<0.05). The total saturated fatty acids of fish in freshwater
(22.24£1.07%) was lower than in brackish water (25.69+0.22 %) (p<0.05). The total of
monounsaturated fatty acid and polyunsaturated fatty acids differed in farms independent of diet
and rearing environment (p<0.05). However, the amount of omega-6 fatty acid was optimal
(17.52-31.26%), and omega-3 fatty acid (0.10-0.12%) was far less than similar studies outside
Iran. As a result, a small amount of omega-3 unsaturated fatty acid was used in the composition
of the primary ingredients of the feed. Generally, the growth process, feed efficiency, and meat of
rainbow trout raised in brackish water in a sea cage environment has relatively better quality than
fish raised in freshwater.

Keywords: Rainbow trout (Oncorhynchus mykiss), Freshwater, Brackish water, Fatty acid, Commercial
pellet
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