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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 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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