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Proximate and Fatty Acid Compositions of Three Species of Imported
and Domestic Freshwater Fishes

Soo-Kyung Moon, Doo-Seog Lee', Ho-Dong Yoon', Yeon-Kye Kim', Na Young Yoon',
In-Soo Kim and Bo-Young Jeong*

Department of Food and Nutrition/Institute of Marine Industry, Gyeongsang National University, Jinju 660-701, Korea
'Food & Safety Research Division, National Fisheries Research & Development Institute, Busan 619-705, Korea

The proximate and fatty acid compositions of the edible portion of three species of cultured freshwater fish
(common eel Anguilla japonica, rainbow trout Onchorhynchus mykiss, and Israeli carp Cyprinus carpio) were
compared between imports from China and domestically produced specimens. The lipid contents of cultured
common eel and rainbow trout were rich in imported fishes (20.4 and 12.2%, respectively) compared with those
in domestic ones (16.0 and 8.01%, respectively), while those of Israeli carp were rich only in the domestically
produced specimens (8.06 and 3.07%, respectively). There was a negative correlation between the lipid and
moisture contents in all fish samples (r =-0.86). The protein contents ranged from 16.6 to 21.3% in domestic fishes
and 15.3 to 19.1% in imported ones. The most prominent fatty acids in the fishes were: saturated fatty acids, 16:0,
18:0 and 14:0; monounsaturated fatty acids, 18:1n-9, 16:1n-7 and 18:1n-7; and polyunsaturated fatty acids (PUFA),
18:2n-6, 22:6n-3 (docosahexaenoic acid, DHA), and 20:5n-3 (eicosapentaenoic acid, EPA). The percentage of
n-3 PUFA (e.g., DHA, 22:5n-3, EPA, and 18:3n-3) was higher in domestic common eel and Israeli carp than in
imported ones, but similar in domestic and imported rainbow trout, and higher in domestic wild rainbow trout than
in cultured ones. On the other hand, all of the cultured freshwater fishes contained a relatively large amount of
18:2n-6, which is a characteristic fatty acid in cultured fish lipids.
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Table 1. Biological data of three species of the imported and domestic freshwater fishes

Common (Korean) name* Scientific name n Body Total Collection Collection

weight (g) length (cm) date place

Common eel (Baem-jang-eo) (C) Anguilla japonica 5 3004385 50.2+1.8 May, 2010 China
Common eel (Baem-jang-eo) (K, A) Anguilla japonica 5 280.6+29.7 489121 May, 2010 Yeonggwang
Islaeli carp (Hyang-eo) (C) Cyprinus carpio 3 615.0x754  26.7+1.3 May, 2010 China
Islaeli carp (Hyang-eo) (K, A) Cyprinus carpio 3 809.3+57.9 36.3+1.9  May, 2010 Gimje
Rainbow trout (Mu-ji-gae-song-eo) (C) Onchorhynchus mykiss 3 1192.2+157 456+1.3 May, 2010 China
Rainbow trout (Mu-ji-gae-song-eo) (K, A) Onchorhynchus mykiss 3 7742+73.5 349+21  May, 2010 Sangju
Rainbow trout (Mu-ji-gae-song-eo) (K, W) Onchorhynchus mykiss 3 669.0+59.1 325+1.8 May, 2010 Sangju
*C, imported from China; K, Korea; A, aquaculture; W, wild.
Table 2. Proximate composition of three species of the imported and domestic freshwater fishes (wt %)

Common name' Moisture Protein Lipid Ash
Common eel (C) 62.2 £ 0.89* 15.3+0.30 204 £ 0.22* 0.97 £ 0.01
Common eel (K, A) 65.1 £0.77 18.1 £ 0.33* 16.0 £ 1.16 1.02 £ 0.05
Islaeli carp (C) 80.2 £ 0.60* 15.6 £ 0.55 3.07 £0.12 1.25+0.18
Islaeli carp (K, A) 71.0 £0.50 16.6 + 0.89 8.06 £1.17* 1.06 £+ 0.08
Rainbow trout (C) 59.8 + 0.48° 19.1+0.71° 12.2 £ 0.24° 1.22 £ 0.00
Rainbow trout (K, A) 69.3 + 0.36" 213 +0.33° 8.01 + 0.40° 1.26 + 0.06
Rainbow trout (K, W) 775+0.18° 17.8+£0.91° 2.09 + 0.03° 1.29 £ 0.07

*Student's t-test (P<0.05).

ab,c

'c, imported from China; K, Korea; A, aquaculture; W, wild.
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Table 3. Fatty acid composition of imported and domestic common eel Anguilla japonica and Israeli carp Onchorhynchus mykiss (wt %)

Fatty acid Cultured common eel . Cultured Israeli carp _
Imported Domestic Imported Domestic
12:0 0.06+0.00 0.06+0.01 ND' 0.08+0.00
14:0 3.87+0.08 4.17+0.03 1.05+0.06 2.00+0.03"
14:1n-5 0.16+0.00° 0.10+0.00 0.09+0.00 0.11%0.01
15:0 iso 0.08+0.00 0.09+0.00 ND ND
15:0 0.24+0.00 0.31£0.00° 0.14£0.15 0.18+0.00°
16:0 DMA? 0.10%0.00 0.14+0.00° 0.71+0.21 0.15+0.01
16:0 20.02+0.13 20.73+0.09° 16.82+0.00 18.06+0.11"
16:1n-9 0.54+0.01 0.53+0.01 0.41£0.07" 0.33£0.01
16:1n-7 8.12+0.03" 5.81+0.06 4.73+0.00 9.66+0.04
16:1n-5 0.10+0.00 0.09+0.01 ND 0.10+0.00
17:0 iso ND ND ND 0.08+0.00
16:2n-7 ND ND ND 0.08+0.00
16:2n-4 0.18+0.01 0.27+0.00 ND ND
Pytanic 0.14+0.01 0.22+0.01° ND 0.22+0.05
17:0 0.17+0.00 0.22+0.01° 0.1240.02 0.14£0.00
17:1n-7 0.22+0.00 0.19+0.02 0.10+0.02 0.24+0.01
16:4n-1 0.08+0.00 0.22+0.00° 0.13+0.03 0.10+0.00
18:0 3.51+0.01 4.89+0.01 4.7240.23 3.61£0.02
18:1n-9 40.110.26' 35.61+0.10 34.55+0.10' 33.73+0.24
18:1n-7 3.45+0.13" 2.69+0.02 2.69+0.02 3.93+0.14
18:1n-5 0.30+0.02" 0.16+0.01 0.15+0.18 0.24+0.01
18:2n-7 0.36+0.04" 0.20+0.01 ND ND
18:2n-6 3.03x0.10 3.40+0.03" 19.10+0.01" 11.10+0.06
18:2n-4 0.15+0.03 0.19+0.00 ND 0.20+0.00
18:3n-6 ND ND 0.23+0.00 0.1240.00
18:3n-4 ND ND 0.10+0.01 0.25+0.00°
18:3n-3 0.54+0.00 0.44+0.19 1.23+0.00° 1.16+0.03
18:4n-3 0.15+0.00 0.12+0.08 0.09+0.00 0.21£0.01
18:4n-1 0.22+0.00 0.57+0.10° ND 0.17£0.00
20:0 0.10+0.00 0.12+0.00° 0.14+0.02’ 0.09+0.00
20:1n-9 (+11) 2.15+0.02 3.27+0.03 2.82+0.01 3.01+0.01
20:1n-7 0.12+0.00 0.110.00 0.10£0.01 0.14£0.00
20:2NMID? 0.20£0.00° 0.17+0.00 0.21+0.01° 0.150.00
20:2n-6 0.26+0.00 0.36+0.00° 0.61+0.02’ 0.47+0.00
20:3n-6 0.15+0.00 0.18+0.00° 0.63+0.09 0.30£0.00
20:4n-6 0.42+0.00° 0.47+0.01 1.44+0.01° 0.61+0.01
20:3n-3 0.08+0.00 0.12+0.01° 0.08+0.00 0.13+0.01
20:4n-3 0.59+0.01 0.83+0.01° 0.13+0.05 0.35+0.00°
20:5n-3 2.04+0.02 2.45+0.03 1.36+0.01 2.07+0.02
22:1n-11 0.34+0.00 0.53+0.00° 0.14+0.00 0.22+0.03"
22:1n-9 0.14+0.00 0.18+0.00° 0.14+0.01 0.15+0.11
21:5n-3 0.15+0.01 0.21£0.01° ND 0.14£0.00
22:4n-6 0.13+0.00 0.14+0.01 0.13+0.01° 0.09+0.00
22:5n-6 0.14+0.00 0.19+0.00° 0.17+0.02’ 0.12+0.00
22:5n-3 1.92+0.01 2.30+0.04 0.64+0.16 1.10£0.01°
22:6n-3 5.19+0.04 6.94+0.09 4.09+0.00 4.63+0.05
YSFA* 28.30 30.95 23.70 24.61
SMUFA® 55.75 49.28 45.92 51.85
SPUFA® 15.95 19.77 30.39 23.53

*Student's t-test (P<0.05). 'ND, not detected. °DMA, dimethyl acetal. NMID, non-methylene interrupted diene. *Y SFA, total saturated
fatty acids. Y MUFA, total monounsaturated fatty acids. °Y PUFA, total polyunsaturated fatty acids.
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Table 4. Fatty acid composition of imported and domestic rainbow trout Onchorhynchus mykiss (wt %)

Cultured rainbow trout Wild rainbow trout

Cultured rainbow trout Wild rainbow trout

Fatty acid Fatty acid

aty ad Imported Domestic Domestic atly adl Imported Domestic Domestic
12:0 0.14+0.00° 0.08+0.00° 0.27+0.06° 18:3n-4 0.36+0.00° 0.34+0.00° 0.45+0.00°
13:0 ND' ND 0.06+0.02 18:3n-3 2.75+0.01° 1.71£0.05° 3.03+0.02°
14:0 3.47+0.01° 3.00£0.02° 2.75+0.04° 18:4n-3 0.89+0.01° 0.54+0.01° 0.36+0.01°
14:1n-5 ND 0.05+0.00 0.10+0.02 18:4n-1 0.49+0.00° 0.44+0.00° 0.19+0.01°
15:0 iso 0.07+0.00° 0.07+0.00° 0.80+0.01° 20:0 0.20+0.05° 0.17+0.00° 0.18+0.00°
15:0 anteiso ND ND 0.34+0.02 20:1n-9 (+11)  1.16%0.01° 2.38+0.03° 1.58+0.01°
15:0 0.23+0.00° 0.30+0.00° 0.47+0.00° 20:1n-7 0.16+0.00° 0.17+0.01° 0.16+0.01°
15:1n-5 ND ND 0.13+0.00 20:2NMID? 0.16+0.00° 0.13+0.00° 0.17£0.02"°
16:0 iso ND ND 0.18+0.00 20:2n-6 0.44+0.00° 0.89+0.01° 1.10£0.04°
Pristanic ND ND 0.44+0.02 20:3n-6 0.28+0.01° 0.32+0.00° 0.85+0.01°
16:0 14.21+0.02° 17.91£0.06° 16.95+0.09°  20:4n-6 0.54+0.00° 0.61+0.01° 2.51+0.04°
16:1n-9 0.360.01 ND 0.90+0.01 20:3n-3 0.10+0.00° 0.16+0.01° 0.35+0.01°
16:1n-7 5.4410.03" 6.24+0.26" 7.49£0.05°  20:4n-3 0.630.00° 0.58+0.00° 0.62+0.01°
16:1n-5 0.09+0.00° 0.11+0.03° 0.61£0.02° 20:5n-3 6.33+0.01° 3.35+0.06° 4.19+0.04°
17:0iso 0.08+0.00° 0.10+0.06° 0.86+0.06° 22:0 0.12+0.00° 0.11+0.00° 0.14+0.00°
16:2n-7 0.10£0.00° 0.06+0.01° 0.64+0.04° 22:1n-11 0.31+0.00° 0.66+0.01° 0.23+0.01°
Pytanic 0.72+0.00° 0.30+0.15° 0.49+0.03° 22:1n-9 0.15+0.00° 0.27+0.01° 0.10+0.00°
17:0 0.23+0.00° 0.34+0.11° 0.53+0.02° 22:2n-6 ND 0.08+0.00 0.10+0.00
17:1n-7 0.63+0.01° 0.22+0.04° 0.39+0.01° 21:5n-3 0.38+0.00° 0.28+0.00° 0.07+0.00°
16:4n-1 0.87+0.00° 0.38+0.01° 0.10£0.03* 22:4n-6 0.11£0.00° 0.09+0.00° 0.26+0.01°
18:0 4.21+0.01° 4.23+0.01° 4.94+0.02° 22:5n-6 0.15+0.00° 0.25+0.00° 0.41+0.00°
18:1n-11 ND ND 0.23+0.00 22:5n-3 3.07+0.01° 1.41£0.01° 1.67+0.02"°
18:1n-9 23.18+0.04° 20.77+0.15° 13.05+0.11*  22:6n-3 6.20+0.04° 11.09+0.21° 12.06+0.12°
18:1n-7 2.93+0.06° 3.40+0.04° 4.72+0.06° SSFA® 23.67 26.61 29.41
18:1n-5 0.08+0.01° 0.20+0.05° 0.31+0.04° SMUFA* 34.47 34.47 30.02
18:2n-6 17.31£0.04° 15.61+0.09° 10.81+0.07°  YPUFA® 41.85 38.92 40.57

“*Different superscript letters in the row indicate significant differences at P<0.05. 'ND, not detected. NMID, non-methylene interrupted
diene. *Y'SFA, total saturated fatty acids. Y MUFA, total monounsaturated fatty acids. *Y PUFA, total polyunsaturated fatty acids.
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AgAEA S LERIIT. WAelo] 30 AALo 2 16,
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