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Changes in the Proximate and Fatty Acid
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Monthly changes in the proximate and fatty acid compositions of chub mackerel (Scomber japonicus) muscle
during cultivation from October 2007 to September 2008 were investigated. The lipid content increased
gradually from the first stage of cultivation until March 2008 and then dramatically until May, before
decreasing. The highest lipid content during cultivation ,was 21.6% in May, just before the fish spawns.
There was a negative correlation (y=-1.1585x+87.741, R’=0.9495) between the lipid and moisture contents
during cultivation of chub mackerel. By contrast, the protein (18.6+1.05%) and ash (1.184+0.11%) contents
were essentially unchanged during cultivation. Prominent fatty acids in chub mackerel muscle were 16:0,
18:0, 14:0 saturates, 18:1n-9, 16:1n-7, 18:1n-7 monoenes, and 22:6n-3 (docosahexaenoic acid, DHA), 20:5n-3
(eicosapentaenoic acid, EPA), and 18:2n-6 polyenes. The percentages of n-3 polyunsaturated fatty acids
(PUFA), such as DHA and EPA, were higher during three months in the early stage of cultivation than
they were subsequently. However, the PUFA (DHA+EPA) content (in mg/100 g of muscle) was lower
in the early stage (740-796 mg/100 g muscle) than in the other stages. The highest PUFA (DHA+EPA)
content was from April to May (2,749-2751 mg/100 g muscle). The PUFA content was positively correlated
with the total lipid content of chub mackerel muscle during cultivation. The results indicate that cultured
chub mackerel is a very good source of n-3 PUFA, such as DHA and EPA.
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Table 1. Changes in the body size (cm), body weight (g) and proximate composition (%) of chub mackerel muscle during
cultivation

2007 October November December 2008 January February March
Total length 25.3+1.27 26.1+£0.74 26.3+0.67 26.8+0.89 26.7£0.79 29.4+0.62
Body length 21.6+1.70 22.3+1.09 23.5+0.76 25.2+1.32 24.1£0.46 25.7+0.41
Body weight 147+16.4 171+£23.3 176+£13.1 222+17.4 198+20.7 249+12.5
Moisture 73.5+£0.05 71.8+0.07 69.7+0.41 66.4+0.18 66.2+1.60 68.6+£0.49
Protein 18.6+0.26 19.8+0.03 19.3£0.22 19.8+0.99 18.7+0.50 17.1+£0.09
Lipid 4.11+£0.02 3.73£0.16 5.78+0.08 8.37+0.56 10.6+£0.11 9.69+£0.45
Ash 1.05+£0.04 1.36+0.04 1.25+0.05 1.14+0.00 1.13+£0.07 1.39+0.03
April May June July August September

Total length 28.9+0.58 28.7£0.47 30.2+0.59 31.8+0.82 33.3+0.86 33.3£0.54
Body length 25.3+0.59 26.7+£0.47 27.9+0.47 28.8+£0.87 30.4+0.81 30.4+£0.71
Body weight 271+18.3 294+13.1 352+22.6 370+21.7 401+£40.2 405+24.8
Moisture 60.6+0.11 57.6£1.11 61.6+0.68 63.3+1.04 62.6+1.55 63.6+0.35
Protein 17.2+0.10 18.2+0.03 18.7+£0.50 17.1+£0.88 19.6+£0.50 19.7+£0.02
Lipid 18.3£0.07 21.4+0.24 17.6+£0.15 16.5+£0.37 15.0+£0.11 14.2+0.37
Ash 1.06+0.06 1.26+0.06 1.16+0.02 1.10+0.07 1.11+£0.04 1.17+0.03
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Table 2. The results of statistical analysis on the monthly
changes in the body size (cm) and weight (g), and proximate
compositions of chub mackerel during cultivation

Test statistic P-value

Total length ¥ =107.482*** 0.000
Body length KF =112.362*** 0.000
Body weight % =113.755** 0.000
Moisture X% =33.907** 0.000
Protein X =31.628*** 0.001
Lipid X =55.566*** 0.000
Ash F =17.400*** 0.000
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Table 3. Changes in fatty acid composition (wt %) of chub mackerel muscles during cultivation'

2007 2008

Fatty acid October November December January February March
14:0 3.90+ 0.05 3.29+ 0.07 3.44+ 0.05 247+ 0.04 243+ 0.18 3.09+ 0.14
15:0 iso 0.16+ 0.00 0.14+ 0.00 0.12+ 0.00 0.07+ 0.00 0.03+ 0.00 0.12+ 0.01
15:0 0.72+ 0.01 0.62+ 0.01 0.47+ 0.00 0.25+ 0.01 0.28+ 0.02 0.32+ 0.01
16:0 iso 0.10+ 0.00 0.17+ 0.01 0.07+ 0.01 0.00+ 0.00 0.04+ 0.00 0.05+ 0.01
16:0 212+ 0.24 22.2+ 0.15 21.0+£ 0.11 17.4+ 0.94 18.4+ 0.65 19.9+ 0.64
17:0 iso 0.45+ 0.01 0.42+ 0.01 0.38+ 0.04 0.23+ 0.01 0.27+ 0.01 0.39+ 0.01
17:0 anteiso 0.18+ 0.00 0.11+£ 0.25 0.41+ 0.27 0.07+ 0.01 0.00+ 0.00 0.07+ 0.00
Phytanic 0.76+ 0.00 0.65+ 0.05 0.59+ 0.06 0.29+ 0.12 0.51+ 0.01 0.66+ 0.01
17:0 0.86+ 0.02 0.75+ 0.13 0.50+ 0.04 0.29+ 0.02 0.36+ 0.01 0.39+ 0.01
18:0 iso 0.26+ 0.01 0.25+ 0.03 0.14+ 0.07 0.12+ 0.01 0.14+ 0.00 0.20+ 0.00
18:0 6.23+ 0.06 6.44+ 5.26 5.57+ 0.04 4.36+ 0.20 4.87+ 0.13 471+ 0.14
20:0 0.50+ 0.02 0.45+ 0.01 0.34+ 0.00 0.25+ 0.02 0.28+ 0.02 0.25+ 0.01
22:0 0.32+ 0.01 0.28+ 0.01 0.21+ 0.01 0.18+ 0.03 0.21+ 0.18 0.18+ 0.01
24:0 0.13+ 0.02 0.09+ 0.02 0.10+ 0.00 ND? ND 0.07+ 0.01
>Saturates 35.7 35.9 33.3 26.0 27.8 30.4
16:1n-7 5.41+ 0.07 4.99+ 0.04 5.51+ 0.12 4.51+ 0.38 4.58+ 0.09 5.60+ 0.03
16:1n-5 0.11+ 0.00 0.10+ 0.00 0.17+ 0.05 0.10+ 0.02 0.09+ 0.00 0.24+ 0.01
17:1n-8 0.67+ 0.00 0.50+ 0.13 0.34+ 0.15 0.29+ 0.10 0.44+ 0.00 0.48+ 0.01
18:1n-9 14.1+ 0.35 16.9+ 0.07 21.0+ 0.20 30.1+ 0.61 27.5+ 0.09 22.6+ 0.13
18:1n-7 3.65+ 0.05 3.73+ 0.04 4.36+ 0.07 5.05+ 0.11 5.17+ 0.23 4.60+ 0.04
18:1n-5 0.18+ 0.02 0.19+ 0.49 0.38+ 0.04 0.47+ 0.05 0.53+ 0.02 0.46+ 0.04
20:1n-9 1.74+ 0.03 2.19+ 0.02 2.64+ 0.02 2.94+ 1.02 2.38+ 0.01 3.44+ 0.02
20:1n-7 0.56+ 0.04 0.54+ 0.04 0.39+ 0.00 0.31+ 0.08 0.29+ 0.07 0.33+ 0.01
22:1n-11 0.70+ 0.01 1.10+ 0.02 1.56+ 0.06 1.09+ 0.26 1.12+ 0.01 2.50+ 0.05
22:1n-9 0.50+ 0.02 0.56+ 0.01 0.60+ 0.01 0.65+ 0.16 0.60+ 0.02 0.74+ 0.02
22:1n-7 0.33+ 0.02 0.33+ 0.01 0.19+ 0.01 0.12+ 0.01 0.14+ 0.01 0.14+ 0.02
>Monoenes 27.9 31.2 37.2 45.6 42.8 41.2
18:2n-6 1.27+ 0.13 1.17+ 0.47 2.29+ 0.03 6.55+ 0.70 5.22+ 0.11 2.54+ 0.00
18:2n-4 0.26+ 0.02 0.22+ 0.04 0.26+ 0.03 0.32+ 0.05 0.35+ 0.01 0.28+ 0.02
18:3n-6 0.37+ 0.01 0.29+ 0.03 0.25+ 0.01 0.21+ 0.04 0.23+ 0.01 0.22+ 0.01
18:3n-3 0.55+ 0.02 0.44+ 0.00 0.69+ 0.02 1.63+ 0.15 1.25+ 0.00 0.70+ 0.02
18:4n-3 0.69+ 0.01 0.55+ 0.00 0.64+ 0.02 0.69+ 0.04 0.69+ 0.01 0.89+ 0.03
20:2NMID? ND 0.08+ 0.01 0.18+ 0.01 0.42+ 0.03 0.37+ 0.01 0.19+ 0.00
20:2n-6 0.20+ 0.00 0.19+ 0.00 0.17+ 0.01 0.19+ 0.01 0.19+ 0.01 0.19+ 0.01
20:3n-6 0.09+ 0.00 0.10+ 0.04 0.07+ 0.05 0.08+ 0.00 0.08+ 0.01 0.03+ 0.00
20:4n-6 2.06+ 0.06 1.79+ 0.02 1.35+ 0.01 0.83+ 0.01 0.99+ 0.01 1.05+ 0.03
20:3n-3 0.13+ 0.01 0.11+ 0.01 0.11+ 0.02 0.10+ 0.01 0.10+ 0.03 0.11+ 0.00
20:4n-3 0.35+ 0.01 0.33+ 0.01 0.35+ 0.00 0.37+ 0.04 0.36+ 0.00 0.41+ 0.01
20:5n-3 8.75+ 0.06 7.36x 0.06 6.61+ 0.06 5.76+ 0.25 6.15+ 0.01 6.26+ 0.16
21:5n-3 0.25+ 0.01 0.21+ 0.01 0.21+ 0.54 0.19+ 0.01 0.21+ 0.01 0.23+ 0.01
22:4n-6 0.43+ 0.00 0.40+ 0.01 0.30+ 0.03 0.17+ 0.03 0.26+ 0.01 0.19+ 0.02
22:5n-6 0.74+ 0.02 0.62+ 0.00 0.47+ 0.00 0.26+ 0.02 0.31+ 0.01 0.36+ 0.01
22:5n-3 1.97+ 0.05 1.84+ 0.02 1.58+ 0.02 1.23+ 0.04 1.45+ 0.04 1.61+ 0.06
22:6n-3 18.0+ 0.39 17.0+ 0.17 13.8+ 0.08 9.18+ 0.21 10.9+ 0.45 13.0+ 0.41
>Polyenes 36.2 32.7 29.3 28.2 291 28.3
Unknown 0.21+ 0.01 0.19+ 0.01 0.20+ 0.00 0.23+ 0.03 0.21£ 0.01 0.19+ 0.01
DHA content* 495.5 524.7 534.0 737.0 1010 1153

EPA content® 245.3 2311 262.1 473.4 580.2 565.8

'Data are expressed as meantSD of four determinations (two groupxtwo determinations).

ZND, not detected.

*NMID, non-methylene interrupted diene,

4mg/lOO g muscle.
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Table 3. continued

Fatty acid April May June July August September
14:0 2.51+£0.02 2.46+£0.17 2.75+0.08 2.64+0.04 2.57+0.04 2.43+0.16
15:0 iso 0.08+0.00 0.08+0.00 0.09+0.00 0.08+0.00 0.08+0.00 0.08+0.01
15:0 0.26+0.00 0.24+0.01 0.26+0.01 0.25+0.00 0.25+0.00 0.26+0.01
16:0 iso 0.03+0.01 0.04+0.00 0.05+0.00 0.05+£0.00 0.04+0.00 0.05+0.01
16:0 18.3£0.11 18.0+£0.39 17.9+0.16 17.0£0.20 17.2+0.18 18.9+0.28
17:0 iso 0.34+0.00 0.36+0.01 0.33+0.00 0.32+0.01 0.25+0.04 0.33+0.01
17:0 anteiso 0.09+0.05 0.14£0.00 0.14+0.00 0.10+£0.03 0.08+0.00 0.15+£0.05
Phytanic 0.45+0.12 0.48+0.01 0.50+0.01 0.35£0.10 0.25+0.01 0.34+0.14
17:0 0.29+0.04 0.29+0.01 0.31+£0.00 0.30+£0.03 0.32+0.00 0.31£0.05
18:0 iso 0.13+£0.01 0.12+0.00 0.14+£0.01 0.14+0.00 0.14+0.00 0.20+0.06
18:0 4.47+0.04 4.32+0.04 4.49+0.03 4.86+0.04 4.75+0.02 4.57+0.06
20:0 0.24+0.00 0.23+£0.01 0.24+0.02 0.27+0.01 0.27+0.00 0.27+0.01
22:0 0.18+0.01 0.17+£0.01 0.14+£0.01 0.15+0.01 0.17+£0.02 0.16+0.01
24:0 0.06+0.00 0.06+0.00 0.06+0.00 0.07+0.00 0.07+0.00 0.07+0.00
> Saturates 27.5 27.0 27.4 26.6 26.5 28.2
16:1n-7 5.16+0.01 5.17+£0.05 5.24+0.03 4.64+0.16 4.27+0.05 4.64+0.22
16:1n-5 0.21+£0.01 0.23+0.02 0.20+£0.01 0.17+£0.00 0.13+0.02 0.21£0.02
17:1n-8 0.38+0.12 0.46+0.02 0.50+0.01 0.30+0.13 0.24+0.01 0.37£0.13
18:1n-9 28.6+0.24 28.6+0.14 27.8£0.15 28.4+0.21 29.5+0.17 27.9+0.10
18:1n-7 4.84+0.16 5.06+£0.10 4.74+£0.05 4.69+0.09 4.72+0.10 4.75+£0.28
18:1n-5 0.46+0.05 0.59+0.12 0.46+0.05 0.37+0.05 0.35+£0.01 0.44+0.03
20:1n-9 2.47+0.05 2.37+0.03 2.60+£0.02 2.73+0.02 2.83+0.03 2.65+0.03
20:1n-7 0.31+£0.00 0.29+0.01 0.28+0.01 0.28+0.01 0.27+0.01 0.27+0.02
22:1n-11 1.28+0.01 1.27+£0.02 1.61+£0.01 1.67+0.03 1.64+0.03 1.40+£0.03
22:1n-9 0.62+0.00 0.59+0.02 0.57+0.02 0.60+0.02 0.62+0.02 0.61+£0.03
22:1n-7 0.11+£0.00 0.09+0.00 0.09+0.00 0.09+0.00 0.09+0.01 0.09+0.00
>Monoenes 44 .4 447 441 43.9 447 43.4
18:2n-6 5.41+£0.02 5.79+0.07 5.88+0.03 6.58+0.07 6.56+0.03 5.42+0.05
18:2n-4 0.23+0.02 0.25+0.01 0.25+0.01 0.24+0.02 0.21+£0.02 0.22+0.02
18:3n-6 0.19+0.03 0.20+0.01 0.20+0.02 0.20+0.03 0.18+0.00 0.21+£0.05
18:3n-3 0.92+0.68 1.40£0.01 1.39+£0.01 1.47+0.01 1.39+£0.01 1.26+£0.02
18:4n-3 0.79+0.01 0.89+0.01 0.84+0.01 0.81+0.00 0.69+0.01 0.80+0.02
20:2NMID 0.59+0.01 0.48+0.01 0.40+0.01 0.33+0.02 0.44+0.01 0.40+0.01
20:2n-6 0.18+0.01 0.19+0.00 0.20+0.01 0.21+£0.02 0.22+0.01 0.20+0.01
20:3n-6 0.10+£0.01 0.05+0.03 0.03+0.01 0.09+0.00 0.10+£0.01 0.09+0.02
20:4n-6 0.82+0.01 0.73+0.01 0.79+£0.02 0.82+0.01 0.80+0.01 0.81+0.01
20:3n-3 0.09+0.01 0.09+0.00 0.10+£0.01 0.11£0.00 0.10+£0.01 0.11+£0.00
20:4n-3 0.40+0.00 0.41+£0.01 0.42+0.00 0.44+0.00 0.42+0.01 0.42+0.00
20:5n-3 6.14+£0.06 5.86+0.10 5.62+0.01 5.57+0.03 5.05+0.04 5.18+0.06
22:2n-6 ND ND ND ND ND 0.13£0.12
21:5n-3 0.22+0.00 0.23+0.00 0.24+0.00 0.26+0.00 0.24+0.01 0.23+0.01
22:4n-6 0.19+0.01 0.17+£0.02 0.17+£0.00 0.19+0.00 0.19+£0.01 0.24+0.04
22:5n-6 0.25+0.01 0.24+0.00 0.24+0.00 0.26+0.01 0.26+0.00 0.16+£0.13
22:5n-3 1.41+0.03 1.38+0.03 1.48+0.00 1.60+£0.02 1.64+0.03 1.58+0.03
22:6n-3 9.95+0.15 9.67+0.22 10.0+£0.05 10.0£0.08 10.1£0.19 10.8+0.18
>Polyenes 27.9 28.0 28.2 29.2 28.6 28.3
Unknown 0.23+0.01 0.26+0.01 0.25+0.01 0.24+0.01 0.21+0.00 0.20+0.01
DHA content 1685 1699 1576 1545 1436 1387

EPA content 1064 1052 903.9 874.3 729.5 677.7
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Table 4. The results of statistical analysis on the monthly
changes in the prominent fatty acids compositions (wt %),
and docosahexa-enoic acid and eicosapentaenoic acid contents
(mg/100 g muscle) of chub mackerel during cultivation

Fatty acid Test statistic P-value
14:0 F =80.954*** 0.000
16:0 XF =41.996** 0.001
16:In-7 XF =43.301%* 0.000
18:0 XF =43.192%* 0.000
18:1n-9 X% =45.020*** 0.000
18:1n-7 X% =39.709** 0.000
18:2n-6 XF =44.687* 0.000
20:1n-9 X% =36.392** 0.000
22:5n-3 X% =44.059* 0.000
22:6n-3 P =44.417 0.000
DHA content P =42.992** 0.000
EPA content X# =44.065** 0.000

A A steFo] oF
9} 13.1 kg)oﬂ Z+2t < 11 0%9} 39.2% R o1,

] o 1d 3 A5 9 335 kgl = ZH2 23.0%9) 55.1%%
Lrebe] ztell A oF 210, el oF 148t S718Eleh
il %W FA EI WE BEFe] FETEFS °“‘Z7l
67.9% 2 46.7% o &2 1d Fdl= 242 553% 2 37.7%
w2A A T AT wide] AR UrE‘rLH Ao,
w gy s)E gkl Ao 2ol 7} fIATt. ulEkA] Nakamura
et al. (2007)¢] Aol A FA A ] ADGFE 47l

il
_l
F

s Blomn,

o] A3t= oAFLS o
ARgeF FA %]

GOl FAHE AL

A Hpakzzsd o] W s
A o] &) TL X|HakzA]l 9 DHA, EPA &8k 9

W3S Table 30|, 183l 152 8 XHA-%2A 3 DHA,
EPA &ako] dnistel] tigk SA24 23S Tables 4
YR AT FAEA AT oEti FAaFolFe] F£48 A
WAtz 3 DHA, EPA 2 92 fo3 zfol7t Sl
Ao 2 YElsth g A aso] AL (EP 2 MP)S| A4t
24 9 TLE, 283 SAEY (t-34) 23E Tables 59

YUERSITE EP 2 MP AlE.9] X
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TL 2 fAbol A §-218 2ho]7} AT (Table 5). %4
SolaT AR £ XA saturates ol 4] 16:0, 18:0,
14'0 S °lQ3L, monoenes 5ol A= 18:1n-9, 16:1n-7, 18:1n-7
Sol9eH, polyenes A= DHA, EPA, 18:2n-6 5-°| It}
°olE F& X] W4k Moon et al. (2009)0] HaLgh FA4F AlE
oo Fo AWt Aol dAEGla, FAkY 5749
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Table 5. Fatty ac1d compositions (wt %) of diets for cultured
chub mackerel' and the results of statistical analysis on the
prominent fatty acids (wt %) and total lipid contents (%)
of diets

Diets Statistical analysis
Fatty acids EP MP Test statistic  P- value

14:0 3.30% 0.04 476+ 0.16  t=-17.677*  0.000
15:0 0.26+ 0.00 0.41% 0.01

16:0 13.6£ 0.17 19.9+ 015  t=-54.693**  0.001
17:0 iso 0.17+ 0.01 0.36+ 0.01

Phytanic 0.54+ 0.02 0.72+ 0.02

17:0 0.32+ 0.01 0.78+ 0.01

18:0 2.90+ 0.08 2.81% 0.02 t=2.158 0.074
20:0 0.46% 0.02 0.15% 0.00

>Saturated 21.6 29.9

16:1n-7 3.70% 0.06 507+ 0.09  t=25.379"**  0.000
16:1n-5 0.11% 0.00 0.44+ 0.01

17:1n-8 0.61% 0.00 0.48+ 0.01

18:1n-9 31.5% 1.63 9.33+ 048  t=26.123*** 0.000
18:1n-7 2,72+ 0.01 397+ 0.07 t=-121.645"*  0.000
18:1n-5 ND? 0.41% 0.01

20:1n-9 1.29+ 0.05 256+ 0.04  t=-42.907*  0.000
20:1n-7 0.12% 0.00 0.21% 0.03

22:1n-9 0.41+ 0.01 281+ 0.04 t=-102.583***  0.000
>Monoenes 40.5 25.3

17:2n-8 ND 0.40% 0.01

18:2n-6 19.0+ 0.26 231+ 0.04 t=126.361**  0.000
18:3n-3 451+ 0.08 158+ 0.03  t=30.569*** 0.000
18:4n-3 1.16+ 0.01 3.27+ 0.02

20:2n-6 0.12% 0.00 0.17+ 0.00

20:4n-6 0.47+ 0.01 0.65+ 0.02

20:3n-3 ND 0.33% 0.21

20:4n-3 0.41+ 0.01 0.66+ 0.01

20:5n-3 7.28+ 0.11 148+ 0.31  t=-45.894***  0.000
21:5n-3 0.32% 0.03 0.48% 0.05

22:4n-6 0.16% 0.03 0.29+ 0.06

22:5n-6 0.26+ 0.04 0.27+ 0.11

22:5n-3 127+ 0.23 1.24+ 0.17

22:6n-3 5.25% 1.42 18.7£ 027  t=-18.587***  0.000
>Polyenes 40.2 451

Total lipid (%) 6.66+ 0.44 4.7+ 0.28 t=-9.124*** 0.000

'Data are expressed as mean+SD of four determinations (two
groupsxtwo determinations).
2ND, not detected.

1997), 725 2] =4k o] F (Jeong et al., 19982)2] 7 -9} =
FrAFelGlT) Ak o & A o] Fo] A AR AR AE
o Jgg A weth B AR s oS A
18:2n-67} F QA WAke] SR A E I glow, oje|g A
T= B ARl Bk ofy gl A4 20 (Jeong et al,, 2000),
o] (Yoon et al., 2006), 1] (Megdal et al., 2009) 5ol A %=
FAREE A S JERQITE 2 Aol A AFRE ALE, 53]
EP A& oA 18:2n-69] ZAR|7} oF 19.0% = FA WA &
18:1n-9 (31.5%) Th5 2.2 ZAH 7} =& A|Wiko] g5 o]
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saturates®] Z2/JH] 7} 7FA~38} 3L monoenes F/JH| =

d8&& HERARITE 5 monoenes ZAJH] = FA 7] 5-E 7
& S7ksted 2008\ 1€ (A 371D Al BN oF 45.6%
YUeRd T 3971R] o fAshHs AEES Kot 44K HE
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7 3 Wse 2 Ak 18:1n-92A] 9k 37E 5ot
F 16%4 S718FA T} o] 9= HF 2 polyenes¥} saturates ==
AnE 94 3 <9k 3R 008 189744 AlS 2HAske]
GAF BF AT 7P e 2A0] (217} 282%, 26.0%)E LHE}
A F2 %71 370 &<t polyenes /31| 9] W 3}= DHA,
EPA, 18:2n-6 ¢ A|WHite] 74 aAl &S AT S,
DHAS} EPAS] ZAH]E= 227 37019 S Z2+2h oF 8.9%
9 3.0% 7FA3F3A L, 182n-6= 9F 5.3% 5718 o1, DHAS}
EPAS] ZraEo] ¢ 7] wiZol| A= A A polyenes /0] 7}
Zaste 295 Ytk =3 S x7] 1Y 5
saturates = H| 2] 7hAol kS vz F2 XA 16:0
2 18:02 4 Z1ZF oF 3.8% 2 1.9%7F AAassith avy ol&
Fo AHE A= 2008 29 RE k2] FEAIR 0 9¥7)
A ALl A3} 7] wFol polyenes¥} saturates = H| = Zt
7} 27.9-29.2% (B 28.5%), 26.5-30.4% (B 27.7%)] H
2A A9 dAT FEE FASA. ¢ FA sALA
2008 3€4ke] ATl R S AAA SR 18:1n9 %
18:2n-69] 2307} A3 7435t 3 DHAS 2Adn|E= =7}
Sh= AES UERNRUTE o] A= AR JFo R Ko,
E3] EP A}2 R T} 18:1n-9 2 18:2n-69] X4 H]7} kil DHA
9 EPAS] ANV} & MP AR VE ol o]&d wFolg}
Y2y T} (Table 5).
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Fig. 1. Corelation between lipid and docosahexaenoic acid
(DHA) + eicosapentaenoic acid (EPA) contents of cultured
chub mackerel muscle.
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Fgk 3 <15l A n-3 PUFAQ] DHA % EPAS] 5 (Table
3)3 TL $hke] Wisks Fig 19 WeEbdidth &4 %7] (20074
109)°] 315152 DHA % EPA®] $aFS 717} 4955
2454 mg/100 g2 = AT HAAE et 284 ol &
n-3 PUFA 32 4234 5 AlE S7kste] 4 6- 17144
¢l 20081 4-59¥ 0l DHA, EPA ko] ok2] % 7]o n]&}e]
348t Z718F 1685.5-1699.4 mg/100 g, 1064.0-1051.7 mg/100
S 27 eERIleH, o] e A% M =2 gl dldH
Ao o] FHYE FA BT TAse Aot 59
20089 5EE-H 627HA4 170€E 5> DHA, EPA &0
AZ 7 A 2AF 712 4 oF 123 mg/100 g, 148
mg/100 golvt A3 aL, o] F &2 AR EgFS Ko
&2 FEAIAHAE 22 oF 1387 mg/100 g 2 678 mg/100
¢S YeEPALE 3150 S22 F o] & DHA+EPA -2
TL 353 o] 4aaAE JeEATh (y=127.73x + 243.78,
R™=0.9683). kA 2 oo A FA G o] &) TL o]
HugFol &3t A7) 42 183%, 5Y 21.6%)°] DHAS} EPA
FHE AT HuFTo TESIGIth 183 A 5059
TL %% DHA 9 EPA %ol A% 714 w4 stA wgh
Al71E 2008 3EHE 49, 2g]la SEEEH 69 Aot}
= 2008 3EHE] 49 Abololl= TL¥} DHA, EPA 4 57}
oF 2uf) o] Folnt FrtelE A7ISAL, SEEE 69 Alolol&
ol o] FASA Fashs A7l dlFsisitt sH 2
AT 5 FA ol THANH AN Ao At
20081 SEH-EH AN of Aol A ml st R Hols AA A
7t g HAERQ O, 697 790l = ASGEE Bl A
21 27) 200k 5 15mke] (P4 3vke], A4 12ukE])ell A 2
o] o] A|7]7} Atgk7]| 2 B AT (NFRDI, 1994). w2}
G2 a15015-29] TLo] 2008%d 3L 49 Alolo] FA3] F
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uFo 2 AZtEAT) (Jeong et al., 1998b).

2 A2t FAFSE A=A, Moon et al. (2009)2> 394t
FAarso] (WPl 2 Adol; AT F 539 g % 390 g) 5ol
DHA7} 1,633-1,672 mg/100 g, EPA7} 939-1,039 mg/100 g 3+
o iltiar Baslgith o & n-3 PUFA &2 2 Ao
o] g% F2Fol F 2008 3€A F2aFo] (DHA oF
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1,052-1,064 mg/100 g)2] 9-9}= AL whekA gAle
Ao Al DHA, EPA 5 n-3 PUFA &2 2ol A FH A7)
EE A7|HuE TL 339 2ol o e IS vzl Zle
2 A7 AA & ATtelA 384 Y2 alF o= Moon
et al. (2009)2] AT ARE-E F2arFo] 3dihel HEke
A7 %= AEARE TL $Fe] oF 12 F3ol Exsieic) 1y
HoAGe] 4594k %] 3150]= Moon et al. (2009)2] <379
A AREE 28 AT 9390 g) 2 Y (9F 539 g) AT
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