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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 16-2.6 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

@2 ol (A 9 (05 Julomiga 32 610 (GO) (B1553log )5 55 ollwsd Wlaselio i Jgur
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 (g) FCR Fl (9) WG (9) Proo
1 2.593 4169 1P 1080¢ 97°+1080 38.5¢
Marine 2 2.32¢ 453¢ 0.97¢ 1018¢ 71541050 445
Brackish water 3 2.50b 516b 1P 1291¢ 178%:1291 40P
4 2.29¢ 492b 0.98¢ 1106¢ 191°+1129 445
Pond 1 1.972 500b 1.272 1251¢ 904+ 985 40P
Freshwater 2 1.07¢ 6022 1.328 1353¢ 161% 1025 445

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%£15.42  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 0.06c+4.96 0.03b+5.10 0.11a+5.9 0.10%+5.41 0.12°+5.23
C18:1 :Oleic acid 0.02437.92  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  0.07¢+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
acczlg Elcosapentaenoic 0014029 00204025 ND ND 0012027  0.01%0.26
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 0.020+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 0.060b0.90 0.02a+1.05 0.01°+0.91 0.03% 1.15
Total trans 0.06%+1.37 0.04ab+1.22 0.01d+0.65 0.02c+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 0.227+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
>'SFA 0.12b+22.99 0.18°+£21.46 0.16%:25.06  0.17%+24.55 0.113£25.67 0.132£25.25
YMUFA 0.14%+42.07  0.12%+43.99  0.16%:48.87 0.17°+38.73 0.143£51.58 0.15P+36.55
> PUFA 0.09%4+31.02 0.14P+29.98 0.07°£22.08  0.16°t22.05 0.15P+29.75 0.122£34.25
>PUFA/Y.SFA 0.04%+1.35 0.042+£1.39 0.06°+0.88  0.05°+0.88 0.03°+0.76 0.04%+1.35
>3 0.08%+3.01 0.023+3.20 0.01°+2.54  0.05%+2.92 0.03°+2.23 0.062°+2.99
> W6 0.21+28.01  0.18%+26.78  0.14°+19.54  0.12%+29.13 0.19°+17.52 0.142£31.26
2W6/3 (03 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

SYIUE plale (sly caslie STz ool (LS55
g5 03,500 1, LT (213 gl poled sl a8 0,
a2 o slis alie 49,0 .(2011; Ninawe et al., 2020
33 s 09 ole dw Do )3 lis (59 SRl &S
s3i o Ol g et ol e g0 a0y G oyl
Slyss 95 a5 8.5 aml lev o g0l 5l el Casoay
‘)J)w‘odywu‘shn)))d‘)o‘smln AJJ.XJ&_AJ)JAAS
S5y 2 e Jelse cnfme 3l (S Vb Sl STL ST
2 dlo CbgS olord cuS 5 g Syt Jod (ool
Vranic) cosl (LS s, V158 o5 1o (9, Lol s

(etal., 2013
card g g i by base 55 ()59 GRIB! (lee Ll
2l rizmen el Cansts S Ll o olae o
s S 5y e 2 5 Lye 0 adlihyg
ole &5 aas o0 lis wlie jo0 Sal 10595 5 (el
S 5yt M 5l 590 I O o (eSS (Y133
Geizs ol @l LS ol jlojed et O @
Altinok and Grizzle, 2001; Farabi et) s Jls Jlsseen
ol ac)50) g)l50 5l cax g0 a5 L0l 51 @l 2020
b oomd ST Y ae)he sl d OT Y de 50 b oy
PRENJCRTSIES RYVESS RO S VN GPV 1 U ) SR TINO
)Ua.u‘ Q‘?"LSA s..b’b}o.; oalazwl U’“)ﬁ)" .la..?bo 99 ) )92}]
55 s oxeeb 63 51 Lo ame yo ale a5 ciils

WY

-

Oog9es s ale b adsl (g5lue >3 aS ols lii o )y
@ 2l el )5 B0 S i gl 0 lapuds
o 0355 >y 5 V0 5l G OS5, Y158
Slese wolp )5 sbys et od ol o sl an
YR Loy9, 0,90 aS ol>ol ;I (Farabi, 2023)
237 Sl oz adlate )3 j5led sla i o (LS (55,
0,99 oyl xaw O sles Ol s A el (S
(o], sl 4,0 V) 3 ole ,3gl 5 2l ol Gy,
(o )F sl az ;01 2) awy Jlo Cigo sl ol Jalgl co
Farabi, ) cosl pd oSl Jlo 53 oo 0 xSTlas
Sleyon yob ar (ale (9 099 (o) 2 nl o (2017
ok sole o 555 sbys yed g e Sl
B8 O ygo St syl Blol cold 00 59,8 cail
obazdladsi 6l 69585 ] Slapiamms ;5 055 4355
Osn 0> Sl 6)5p0 CetS b Wl Jpame S
Craigetal.,, 2017) ccsl Sl Jole S @065 ¢ 2le
trsi b 3] slale 5o oale 45 ! j9iS o
gy Sl g b, 45 (Jolsie 9 a5 0 slo,
BRI LA APPSR W J PR V- vy | P
Dol £)l50 (ple SThoz )l Wp b gg8 (o2
‘7 OeSan Ol 53 Gologe ST Ll sy
S SRR IPET TR TE IERURNAR JIETRW
Y15 (plo anugi 9 0 5 e Jolse 1 (S S5



Ao 5 2

9 SFA) oud bl o 2 slavsusl ggomma jo 255 S8
90 09 (9, £ Ay Comans (EPA) S35l 156501 o]
Eyozme Gol> S e I cimy plale ((Jlie
ol ggaze (MUFA) eliil, s S 0y sloal
SgiliRal;eS 90wl 5 PUFA) elodlnd vz o 2
2095 ObS (55 Y138 ale b aylis ;5 (DHA)
Geiod oy sl OLS 5 (Sl polie diog 1555 5
o 3k b g0l 350 b 55 olabe 55
@S 5 5550 Beiod )5 (8500 Sleale ;o 300 SlsFen
Vel 4 7 Kl 0y ol a5 aeo o lis Gados oyl
O Cod ¥ Kl Gy ol piog lale jo Ll iy
oS 23T am s eyl 5 el iy £ IS
oy Ogm¥gapar LDy p bl il 50 Ozl OLS
Cowl dinly oo 4y jiaS 5 0 (K oolaiul 550
VoKl oy ol clale LI .(Oz and Dikel, 2015)
Sldllas 51 a8 il ety (2,0 YIVY-YIY) Lol s
(YY) o, Kea g Trbovic 4 (v-10) Dikel 4 Oz
2 (o, WA B YANY 5 VOV 2N s 5a)
a5 ap o Hlis bl cpl el sy s YT
f oz Sl il 5l ol o eolaiul 090 0
Olyme Blao ;o 0505 oolaiwl Sl [y ¥ Kol gliil
Sl 009 wlie [SA 598 0)lg0 0 £ Kl Oy o]
(Trbovic et al., 2012; Oz and Dikel, 2015)
3 B lis (el 5 oo (L5 o ol gl ol nliy
Cel Wlgh oo e plo lde 0> 0 ¥ Kol 02 slaau!
e CotS g 05, CutisF il o ¥ Kl e il
Trbovic et al., ) oisw sgge 1) LS 55, Y158
(2012

Ol Geion (nl @l b Gl 50 5550 glie j9pe
a5y Ol aSenl pedle Aygn e o5 wad o0
sy oS5 g clesS coiS  asl anils L5l ale
(05 ¥ Jglaz) cunlodgs S5e 55 (Ble CbgS 0 2 an]
Whrgn bz plpie 4 ob)s Glauid leslinul |
G g emmb mlie 4y o s G s el (Ko
FlatsS b ClsS oy o g oad plale ol s
(Liao et al., 2004) ss 5

S 98 5l G99 555 de gl ull 2 g 08,5 eolaul

w‘ 09y )‘0)55).3
Srae 213 oz 4 g0l ux b ale clsS oaS
(YY) o), en o KUrCUbiC (sla oy Lol eyl Sis
s ol oAl g, lale o3l cingS aS ols yLis
s olple & Sl it iz 9 S ol Gl
Slidsd  pimed  Aies ol sl o aul
dilaie a5 ol oylas (V410) o Kea 4 Tkaczewska
CgS kS e e Jelse 5 bl
WS b ol g o i 8b (LSS, YT
osalive (oS (505, GVTU3B cadsS Gz sladnl a5 3
Sivakova axllas ,o (Tkaczewska etal., 2015) o
Oliee 2 b g ele daioe wim 8 (Y019) o Ken g
b SThe5 5 calises e dal s o Lol el ale 0,
Ol (3 sl g e v o atdl) Sglite yguwYge 3
Sl ey cewlie ClsS oS L oole oy
L (Sivakova and Blazhekovikj-Dimovska, 2016)
Hosetti 3 Dube 4 (Y- +#) l,5en ¢ SKalli Jl> !
adal 5 CbgS CudS AT Waaw; 4z Gl 4 (Y0 V1)
Sliee PH (S Jalgs 15U cov sl S o2lo

(et al., 2006; Dube and Hosetti, 2010
CosS )3 (soge G Gleale (B9 Jore S Laiome
CotnS S cwl ool s Claged ojls gale cliS
e sl gsh 5 QLS 5:SS) Y13 cdsS ales
33 ey ol ol Iy cowitias alal, LT ol
2 ee 2B Sl JlSuS, YIJE el
Blanchet ) asb acils ale oyl caingd cdl Slioguas
S Y) o, g TrbovicC aalllas ,o et al., 2005
GQLA kSIL.\.C o):,_?)o? lia‘sv &A‘u?él&&w‘tjﬁw
3y50 CussS Sla Sy 5 CukeS p LS (S, VI3
» (Y+10) Dikel 5 07 aslllas ,o .cé,5 15 b3,
LS 5555 GYIJB (ole oy slavausl g aunlis
e sol> hg (LS S5y GYIUE (qmy e o0l 5

A



Blanchet, C., Lucas, M., Julien, P., Morin, R.,
Gingras, S. and Dewailly, E., 2005. Fatty
acid composition of wild and farmed Atlantic
salmon (Salmo salar) and rainbow trout
(Oncorhynchus mykiss). Journal of the
American Oil Chemists' Society Lipids,
40(5):529-531. DOI:10.1007/s11745-005-
1414-0.

Cardia, F. and Lovatelli, A. 2015. Aquaculture
operations in floating HDPE cages. FAO,
Fisheries and aquaculture technical. No. 593,
Italy. 176 P.

Coskun, O.F., Aydin, D. and Duman, F., 2016.
Comparison of some blood parameters of
rainbow trout (Oncorhynchus mykiss) living
in running and still water. Iranian Journal of
Fisheries Sciences, 15(1), 497-507.
DOI:20.1001.1.15622916.2016.15.1.39.3.

Craig, S.R., Helfrich, L.A. and Schwarz,
M.H., 2017. Understanding fish nutrition,
feeds, and feeding. Produced by
communications and marketing. College of
Agriculture and Life Sciences,Virginia State
University.  United States of America.
Publication 420-256. 6 P.

Dube, P.N. and Hosetti, B.B., 2010. Behaviour
surveillance and oxygen consumption in the
freshwater fish labeo rohita (hamilton)
exposed to sodium cyanide. Biotechnology in
Animal  Husbandry, 26(1-2), 91-103.
DOI:10.2298/BAH1002091D.

Espe, M., 2008. 9 - Understanding factors
affecting flesh quality in farmed fish.
Woodhead Publishing Series in Food
Science, Technology and Nutrition. National
Institute of Nutrition and Seafood Research
(NIFES), Norway. pp: 241-264.

DOI:10.1533/9781845694920.2.241.
ARR

WOledbl g 175 g odel Cavdas =l el p
2Ly ol o aisl b oSS, YIJPE cigs
Pl 4 Zawd Vb CorS Gl obps puid L
10595 0 (6 el Janzme 50 oy Ol 3 a8l bygp
Lo 5l agdas Jolse 4 lgi oo 1) oS glas ol 0g
5 sheme gooan ¥ ol 3G w5 lanome Loyl o oao
Sl Y Jdo pendy ol Gl gy Co e
cilizee Ll 3G 535 oy sl 6 5 slagiag,
VIR 5o css S 5 oz Glanl zobw 5

D yS Dygo il Ghs, LS (55,

&b

Alasalvar, C., Miyashita, K., Shahidi, F. and
Wanasundara, U., 2011. Handbook of
seafood quality, safety and health
applications. John Wiley and Sons, UK. 544
P. DOI:10.1002/9781444325546.

Altinok, I. and Grizzle, M., 2001. Effects of
brackish water on growth, feed conversion
and energy absorption efficiency by juvenile
euryhaline and fresh water stenohaline fish.
Journal of Fish Biology, 59, 1142-1152.
DOI:10.1111/j.1095-8649.2001.tb00181.x.

Baghdadi, A., Jorjani, S. and Qalichi, A,
2013. The effects of complete replacement of
fish oil with vegetable oils on growth
parameters, feed efficiency and muscle fatty
acid profile of rainbow trout. The second
national conference of fisheries and aquatics
of Iran. (in Persian)

Bekhit, A.E.A., Holman, B.W.B., Giteru, S.G.
and Hopkins, D.L., 2021. Total volatile
basic nitrogen (TVB-N) and its role in meat
spoilage: A review.Journal of Food Science
and Technology, 109, 280-302.
DOI:10.1016/j.tifs.2021.01.006.



Ao 5 2

FAO (Food and Agriculture Organization),
2020. The State of World Fisheries and
Agquaculture. Sustainability in action. Rome,
Italy. 224 P. DOI:10.4060/ca9229%n

FAQO (Food and Agriculture Organization),
2022. The State of World Fisheries and
Agquaculture. Towards Blue Transformation.
Rome, Italy. 266 P. DOI:10.4060/cc0461en

Farabi, S.M.V., 2017. A comprehensive study
of the ecosystem of the southern region of the
Caspian Sea with the aim of establishing
cages and developing marine aquaculture.
The final report of the country's fisheries
science research institute. NO: 51902, Iran.
140 P. (in Persian)

Farabi, S.M.V. and Soleimani Roud Poshti,
A., 2019. Investigating the effect of stocking
density of fish (rainbow trout) in floating
cages on growth performance and final
production in the south of the Caspian Sea.
TAT Organization, Fisheries  Science
Research Institute of the country. Approved
number: 3-980503-008-1253-76, registration
number: 58890, 46 P. (in Persian)

Farabi, S.M.V., Tabari, M.R., Hafezieh, M.
and Safari, R., 2020. Investigation of
rainbow trout (Oncorhynchus mykiss) culture
in marine floating cages in the Southern
Caspian Sea. Journal Aguatic Marine
Biology, 9(5):203-206.
DOI:10.15406/jamb.2020.09.00296.

Farabi, S.M.V., 2021. Investigating growth
performance and feeding efficiency of
rainbow trout (Oncorhynchus mykiss) in
floating cages in the southern Caspian Sea
region. Journal of Aquatic Nutrition, 7(3):49-

59. DOI:10.22124/janb.2022.21506.1161, (In
Persian)

Farabi, S.M.V., 2023. Economic study and

determination of production techniques for
large-sized trout (1.5< kg) in floating cages
in the south of the Caspian Sea. Research
Institute of Fisheries Sciences of the country.
Final report of the research project with
approved code: 4-76-12-050- 000730. Iran.
130 P. (in Persian)

Folch, J., Less, M., and Stainley, G.H.S., 1957.

A simple method for the isolation and
purification of total lipids from animal tissue.
Journal of Biological Chemistry. 226(1):497-
509. DOI:10.1016/S0021-9258(18)64849-5.

Ghalebi Hajivand, F., Esmaili, A. and

Abedian, A., 2020. Effect of fucoidan on
growth and fatty acid profile in rainbow
trout, (Oncorhynchus mykiss, Walbaum
1792). Journal of Fisheries Science and
Technology, 9(3):170-179.
DOI:20.1001.1.23225513.1399.9.3.3.0. (in
Persian).

Haard, N.F., 1992. Control of chemical

composition and food quality attributes of
cultured fish. Food Research International,
25(4):289-307. DOI:10.1016/0963-
9969(92)90126-P.

Hardy, R.W., 2002. Rainbow trout,

Oncorhynchus mykiss. In: Webster, C.D. and
Lim, C.E. (Eds.), Nutrient requirements and
feeding of finfish for aquaculture. CABI
Publishing,  England. pp:  184-202.
DOI:10.1079/9780851995199.00

ISO (International Standard) 5509, 2000.

Animal and vegetable fats and oils

\Y-



Preparation of methyl esters of fatty acids.
Second edition. 1SO copyright office.
Switzerland. 12 P.

Jankowska, B., Zakes, Z., Zmijewski, T. and
Szczepkowski, M., 2003. Comparison of
selected quality features of the tissue and
slaughter yield of wild and cultivated
pikeperch Sander lucioperca (L.). European
Food Research and Technology, pp. 401-
405. DOI:10.1007/s00217-003-0757-5

Karimzadeh, J., Keramat, A., Abedian, A.
and Karimzadeh, Q., 2011. Interactions of
dietary selenium and fat on fatty acid
compositions of rainbow trout
(Oncorhynchus mykiss) tissues. Scientific
Journal of Iranian Fisheries, 20(4):107-116.
DOI:10.22092/isfj.2017.110028. (In Persian)

Kurcubic, V., Markovi¢, g., Maskovié, p.,
Mileti¢, N., and Vu¢iéevié, D., 2017. Basic
parameters of the quality of fresh meat of
different types of freshwater fish. Acta
Agriculturae Serbica, 22(43):47-55.
DOI:10.5937/AASer1743047K

Liao, I.C., Huang, T.S., Tsai, W.S., Hsueh,
C.M. Chang, S.L. and Leafio, E.M., 2004.
Cobia culture in Taiwan: Current status and
problems. Aquaculture, 237, 155-165.
DOI:10.1016/j.aquaculture.2004.03.007.

Naylor, R.L., Hardy, R.W., Buschmann, A H.,
Bush, S.R., Goa, L., Klinger, D.H., Little,
D.C., Lubchenco, J., Shumway, E. and
Troell, M., 2021. A 20-year retrospective
review of global aquaculture. Nature, 591,
551-563. DOI:10.1038/541586-021-03308-6.

Ninawe, A.S., Dhanze, J.R., Dhanze, R. and
Indulkar, S.T., 2020. Fish Nutrition and Its

'\

Relevance To Human Health. 1st Edition.
CRC Press, England. 402 P.
DOI:10.1201/9781003107583.

NRC (National Research Council), 2011.
Nutrient Requirements of Fish and Shrimp.
Washington, DC: The National Academies
Press, United States of America. 392 P.
DOI:10.17226/13039.

Oz, M. and Dikel, S., 2015. Comparison of
Body Compositions and Fatty Acid Profiles
of Farmed and Wild Rainbow Trout
(Oncorhynchus mykiss). Food Science and
Technology, 3(4):56-60,
DOI:10.13189/fst.2015.030402

Ozmen Guler, G., Zengin, G., Cakmak, Y.S.
and Aktumsek, A., 2017. Comparison of
Fatty Acid Compositions and w3/w6 Ratios
of Wild Brown Trout and Cultured Rainbow
Trout. Turkish Journal of Fisheries and
Aguatic  Sciences, 17,  1179-1187.
DOI:10.4194/1303-2712-v17 6 11

Palmegiano, G. B., Boccignone, M., Forneris,
G., Salvo, F., Ziino, M., Signorino, D.,
Zoccarato, 1., 2000. Effect of Feeding Level
on Nutritional Quality of Rainbow Trout
(Oncorhynchus mykiss) Flesh. Journal of
Agromedicine, 6(4):69-81.
DOI:10.1300/J096v06n04_08.

Pillay, T.V.R. and Kutty, M.N. 2005.
Agquaculture: Principles and Practices, 2nd
Edition. Blackwell Publishing, Ames, 1A,
USA. 640 P.

Rasmussen, R.S., 2001. Quality of farmed
salmonids with emphasis on proximate
composition, yield and sensory
characteristics.  Aquaculture  Research,



Ao 5 2

32(10):767-786.
2109.2001.00617.x
Saberi, H., Ali Akbar, A. and Ashournia, M.,
2011. Determination of unsaturated fatty
acids (EPA, DHA) and omega 6 in three
species of aquaculture fish: rainbow trout,
common carp and silver carp. Iranian
Journal of Biology, 24(4):528-538.
https://sid.ir/paper/21435/en. (in Persian)
Salehi, M., Ghaeni, M. and Javaheri, M.,
2017. The relation of chemical blend, diet
fatty acids and filet of Oncorhynchus mykiss
in the growth period. Animal Biology,
10(2):37-48. https://sid.ir/paper/176703/en.
(in Persian)

Sivakova, B. and Blazhekovikj-Dimovska, D.,
2016. The impact of different diet and
environmental conditions on chemical

DOI:10.1046/j.1365-

composition of Rainbow trout
(Oncorhynchus mykiss, Walbaum, 1792)
from Macedonian aquaculture facilities.
Journal of Faculty of Food Engineering,
15(3):227-233

Skalli, A., Robin, J.H., Le Bayon, N., Le
Dellou, H. and Person-Le Ruyet, J., 2006.
Impact of essential fatty acid deficiency and
temperature on  tissues’ fatty acid
composition of European sea bass
(Dicentrarchus labrax). Aquaculture, 255(1-
4):223-232.
DOI:10.1016/j.aquaculture.2005.12.006.
Tidwell, J.H. and Allan, G.L., 2001. Fish as
food: aquaculture’s contribution: Ecological
and economic impacts and contributions of
fish farming and capture fisheries. EMBO
press, United States of Americ, 2(11):958—

963. DOI: https://doi.org/10.1093%2Fembo-
reports%2Fkve236.

Tkaczewska, J., Kulawik,P. and Migdal, W.,

2015. The quality of rainbow trout
(Oncorhynchus mykiss) cultured in various
Polish region. Journal of Annals of Animal
Science, 15(2):527-539. DOI:10.2478/aoas-
2014-0087.

Trbovic, D., Vranié, D., Pinovi¢-Stojanovié,

J., Matekalo-Sverak, V., Dordevié, V.,
Spirié, D., Babié, J., Petronijevié, R. and
Spiri¢, A., 2012. Fatty acid profile in
rainbow trout (Oncorhynchus mykiss) as
influenced by diet. Journal of Biotechnology
in Animal Husbandry, 28(3):563-573.
DOI:10.2298/BAH1203563T.

Vranic, D., Trbovic, D., Djinovic-Stojanovic,

J., Baltic, R., Milijasevic, M., Lilic, M.S.
and Spiric, A., 2013.The influence of
nutrition on Rainbow trout (Oncorhynchus
mykiss) meat quality. Journal  of
Biotechnology in Animal Husbandry,
29(1):161-171. DOI:10.2298/BAH1301161V

Zhelyazkov, G. and Stratev, D., 2019. Meat

quality of rainbow trout (Oncorhynchus
mykiss) and brown trout (Salmo trutta fario)
farmed in Bulgaria. Journal of Food Quality
and Hazards Control, 6, 37-40.
DOI:10.18502/jfghc.6.1.457

\YY



Iranian Scientific Fisheries Journal Vol. 32, No. 6

Quantitative and qualitative analysis of fatty acids profile of rainbow trout
(Oncorhynchus mykiss) cultured in freshwater and brackish water with four different
types of feed

Farabi S.M.V.%: Safari, R.»”
“safari1351@gmail.com

1-Caspian Sea Ecology Research Center (CSERC), Iranian Fisheries Science Research Institute
(IFSRI), Agricultural Research, Education and Extension Organization (AREEO), Sari, Iran

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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