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The chemical components, lipid class, and fatty acid composition of muscle from male and female common
squid, Todarodes pacificus, were examined to evaluate the potential utilization of muscle from fin, head,
arms, and tentacles, which consumers usually like less than the mantle. The mantle was found to constitute
47-49% of the total muscle and the proportion was slightly higher in females than in males. For the remaining
51-53% of the muscle, the only gender difference was that the arms of males contained approximately
3% more muscle than those of females (P<0.05). The protein content was higher in the mantle, arms,
and tentacles than in the fin and head in both males and females (P<0.05), and was slightly higher in
males (15.7-20.7%) than in females (15.1-19.2%). By contrast, the lipid content was slightly higher in
females (1.82-2.54%) than in males (1.01-2.37%), and the fins in both males and females contained the
most lipids (2.37-2.54%) of all muscle. The prominent lipid classes in the muscles were free sterol (males
81.5-91.9% vs. females 84.9-91.8% for the non-polar lipid content), phosphatidylcholine (PC, males 59.3-62.4%
vs. females 49.2-57.8% for the phospholipid content) and phosphatidylethanolamine (PE, males 22.0-28.8%
vs. females 25.6-33.8% for the phospholipid content). The percentage of PC was approximately 5-10%
higher in males (P<0.05), especially in the fin, while that of PE was approximately 3-5% higher in female
(P<0.05), especially in the head. All of the squid muscle contained 52.1-54.9% of n-3 polyunsaturated
fatty acids (PUFA), such as docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA). Males contained
slightly more DHA, whereas female contained more EPA. The total percentage of n-3 PUFA differed little

among muscles within the same gender.
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Table 1. Biological data of common squid (7odarodes
pacificus)

Male (n=30) Female (n=20)

Body length (cm) 43.2+22 46.2+2.8
Body weight (g) 239.2+26.6 309.4150.2
Muscle portion (g) 195.0 240.6

Mantle 92.4 118.0

Fin 201 27.5

Head 32.1 41.8

Arm 34.2 341

Tentacle 16.2 19.2
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Table 2. Proximate composition of muscle from male and female common squid (Todarodes pacificus) (wt %)

Component Mantle . Fin Head Arm Tentacle
Moisture 77.46+0.13° 79.55+0.21° 80.85+0.36° 76.88+0.36° 78.26£0.15°
Protein 20.70+0.43° 16.52+0.23° 15.72+0.27° 19.77 +0.29° 19.27+0.25°
Lipid 1.79+0.01° 2.37+0.10° 1.88+0.04%° 1.86+0.02°° 1.01+0.07°
Ash 1.73£0.04° 1.55+0.08° 1.78+0.09° 1.47+0.06° 1.51+0.01°

Female
Moisture 77.32+0.45° 79.33+0.15° 80.48+0.51° 77.99+0.36° 78.10+0.52°
Protein 17.97£0.07° 15.79+0.32° 15.05+0.31° 17.82+0.33° 19.20+0.45¢
Lipid 2.07+0.47%° 2.54+0.03° 1.82+0.07° 2.25+0.10°° 1.94+0.07%°
Ash 1.55+0.05° 1.56+0.02° 1.87+0.06" 1.53+0.05° 1.51+0.01°

'Data are expressed as mean+SD of four determinations (two groupsxtwo determinations), and different superscript letters

indicate statistically significant difference (P<0.05).
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Table 3. Comparison of proximate composition of muscle between sexes of common squid (Todarodes paciﬁcus)l

Sex
Component t-value
Male (wt %) Female (wt %)
Moisture 77.46+0.13 77.32+0.45 0.506
Mantle Protein 20.70+0.43 17.97+0.07 15.234***
Lipid 1.79+0.01 2.07+0.47 1.14
Ash 1.73+0.04 1.55+0.05 4.828**
Moisture 79.55+0.21 79.33%20.15 1.481
Fin Protein 16.52+0.23 15.79+0.32 4517
Lipid 2.37+0.10 2.54+0.03 3.269*
Ash 1.55+0.08 1.56+0.02 0.277
Moisture 80.85+0.36 80.48+0.51 1.009
Head Protein 15.72+0.27 15.05+0.31 4.005™*
Lipid 1.88+0.04 1.82+£0.07 1.429
Ash 1.78+0.09 1.87+0.06 1.386
Moisture 76.88+0.36 77.99+0.36 3.747*
Arm Protein 19.77+0.29 17.82+0.33 10.838***
Lipid 1.86+0.02 2.25+0.10 7.025**
Ash 1.47 £0.06 1.53+0.05 1.131
Moisture 78.26+0.15 78.10£0.52 0.51
Tentacle Protein 19.27+0.25 19.20+0.45 0.341
Lipid 1.01+0.07 1.94+0.07 0.585
Ash 1.5140.01 1.51+0.01 0.707
'Data are expressed as mean+SD of four determinations (two groupsxtwo determinations).
group
*P<0.05, **P<0.01, ***P<0.001.
Table 4. Lipid class composition of muscle from male and female common squid (Todarodes pacificus !
p q P
Lipid® Mantle Fin Head Arm Tentacle
Male
TL (g/100 g tissue) 1.79 2.37 1.88 1.86 1.01
NL (g/100 g tissue) 0.69 (38.6)° 0.60 (25.2) 0.68 (36.2) 0.72 (39.0) 0.28 (28.1)
PL (g/100 g tissue) 1.10 (61.4) 1.77 (74.8) 1.20 (63.8) 1.14 (61.0) 0.73(71.9)
NL class (%)
FS 87.53+1.04° 81.51+2.49° 91.46+0.43° 91.51+0.63° 91.90+0.50°
FFA 12.47+1.04° 7.98+0.60° 8.54+0.43° 8.49+0.63° 8.10+0.50°
SE - 10.51+2.48 - - -
PL class (%)
SPM 2.81+0.51°¢ 1.60+0.21° 2.38+0.24%"¢ 3.35+£1.21° 2.21+0.28%°
PC 61.79+1.72°° 65.03+2.29° 59.31+0.97° 61.28+5.64%° 62.42+£2.26*"
Pl 6.25+0.92°¢ 3.55+0.29° 7.25+1.07° 7.46+1.67° 5.54+0.91°
PE 24.82+1.97°" 21.95+1.81° 28.00+1.58° 26.66 +2.88"° 28.77 +1.07°
PA 4.33+0.76° 7.86+0.86° 3.06+0.50° 1.2510.34° 1.06 +0.49%
Female
TL (g/100 g tissue) 2.07 2.54 1.82 2.25 1.94
NL (g/100 g tissue) 0.76 (36.5) 0.78 (30.8) 0.66 (36.4) 0.75(33.1) 0.62 (31.8)
PL (g/100 g tissue) 1.13 (63.5) 1.76 (69.2) 1.16 (63.6) 1.50 (66.9) 1.32 (68.2)
NL class (%)
FS 91.79+0.69" 84.89+0.36° 91.54+1.54° 91.19+0.54° 90.68 +1.25°
FFA 8.21+0.69° 7.65+1.19° 8.46+1.54° 8.81+0.54° 9.32+1.25°
SE - 7.46+1.35 - - -
PL class (%)
SPM 2.90+1.37%° 2.22+0.49° 2.92+0.44%° 3.31+0.13*° 4.25+163°
PC 57.81+7.20° 49.22+1.81° 50.74 £2.93° 49.75+1.90° 49.49+1.99°
Pi 5.68+1.19° 6.98+0.87° 8.91+1.14° 12.03+0.88° 11.33+1.14°
PE 25.64+5.20° 31.45+1.51° 33.80+0.61° 33.09+2.74° 31.79+0.61°
PA 7.97+2.42° 10.13+1.25° 3.62+2.46° 1.82+0.21° 3.14+2.31°

'Data are expressed as mean+SD of four determmatlons (two groupsxtwo determinations), and different superscript letters
indicate statistically significant difference (P<0.05). TL, total lipid; NL, non-polar lipid; FS, free sterol; FFA, free fatty
acid; SE, sterol ester; PL, phospholipid; SPM, sphlngomyelm PC, phosphatidylcholine; PI, phosphahdylmosﬁol PE,
phosphatldylethanolamme PA, phosphatidic acid. Flgures in parentheses are presented as weight percent of TL content.
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Table 5. Comparison of lipid class composition of muscle between sexes of common squid (Todarodes pacificus)'

) Sex
Lipid Male (%) Female (%) talue
FS 87.53+1.04 91.79 £ 0.69 8377
FFA 12.47 + 1.04 8.21+0.69 6.837
SPM 2.81+0.51 2.90+1.37 1.2
Mantle PC 6179+ 1.72 57.81+7.20 1.075
PI 6.25+0.92 568+1.19 0.766
PE 24.82+1.97 25.64 £5.20 0.297
PA 4.33+0.76 7.97+2.42 2.874*
FS 81.51+2.49 84.89 +0.36 2.68*
FFA 7.98 +0.60 7.65+1.19 0.48
SPM 1.60 +0.21 2.22+0.49 2.32
Fin PC 65.03 £2.29 4922 +1.81 10.84 ***
PI 3.55+0.29 6.98 +0.87 7.50%**
PE 21.95+1.81 31.45+1.51 8.08***
PA 7.86£0.86 10.13+1.25 2.98*
FS 91.46 +£0.43 91.54 +1.54 0.10
FFA 8.54+0.43 8.46+1.54 0.10
SPM 2.38+0.24 2.92+0.44 2.16
Head PC 59.31 £0.97 50.74 £ 2.93 556™*
PI 7.25+1.07 8.91+1.14 2.12
PE 28.00+1.58 33.80 £ 0.61 6.84***
PA 3.06 +0.50 3.62+2.46 0.45
FS 91.51 £ 0.63 91.19+0.54 0.778
FFA 8.49+0.63 8.81+0.54 0.778
SPM 3.35+1.21 3.31+0.13 0.058
Arm PC 61.28 +5.64 49.75+1.90 3.871**
PI 7.46 £ 1.67 12.03+0.88 4.846™*
PE 26.66 + 2.88 33.09+2.74 3.232*
PA 1.25+0.34 1.82+0.21 2.924*
FS 91.90 + 0.50 90.68 £ 1.25 1.81
FFA 8.10 £ 0.50 9.32+1.25 1.81
SPM 2.21+0.28 425+ 163 2.46*
Tentacle PC 62.42 +2.26 49.49 +1.99 8.60***
Pl 5.54 +0.91 11.33+1.14 7.97%*
PE 28.77 +1.07 31.79+0.61 4.92%*
PA 1.06 + 0.49 3.14+2.31 1.76

'Data are expressed as mean=SD of four determinations (two groupsxtwo determinations).

*P<0.05, **P<0.01, ***P<0.001. °FS, free sterol;

FFA, free fatty acid; SE,

sterol ester; SPM, sphingomyelin; PC,

phosphatidylcholine; PI, phosphat1dy11n051tol, PE, phosphatidylethanolamine; PA, phosphatidic acid.
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Table 6. Fatty acid composition of muscle from male common squid (Todarodes pacificus) (wt %)

Fatty acid Mantle Fin Head Arm Tentacle
14:0 1.04 + 0.04° 0.74 £ 0.03° 1.12 £0.08°° 1.11+0.19°¢ 1.22 £0.09°
15:0 0.3110.01 0.27 + 0.01 0.34 0.02 0.39+0.04 0.40 + 0.03
16:0 DMA 0.55 + 0.03*° 0.70 £0.12° 0.45 + 0.07° 0.714+0.03° 0.62 £ 0.10°°
16:0 23.55+0.31° 21.96 + 0.28° 23.82+0.71° 23.61+1.60° 2420+ 1.14°
17:0 anteiso 0.11%0.01 0.14 £ 0.00 0.11 £ 0.00 0.16 + 0.02 0.15 + 0.01
17:0 0.59 +0.01° 0.62 + 0.00° 0.61+0.01° 0.72 £ 0.04° 0.68 +0.02°
18:0 DMA 0.52 + 0.04° 0.60 + 0.02° 0.32 +0.06° 0.60 £0.10° 0.44 +0.07°
18:0 4.85+0.04° 6.44 + 0.15° 4.87 £0.06 5.17 +0.38° 4.51+0.06°
20:0 DMA 0.11+0.01 0.12 0.00 0.05 % 0.01 0.11+0.05 0.06 + 0.01
> Saturates 31.64 31.59 31.68 32.58 3228
16:1n-9 0.48 + 0.07° 0.40 + 0.02° 0.41 +0.02%° 0.44 + 0.07*° 0.42 +0.02*°
16:1n-7 0.06 + 0.03 0.09  0.01 0.20 £ 0.02 0.20 + 0.03 0.25+ 0.03
18:1 DMA 0.22 +0.01 0.25+0.01 0.1210.02 0.24 +0.04 0.15+0.02
18:1 DMA 0.15 % 0.01 0.17 + 0.01 0.10 + 0.02 0.15 % 0.02 0.12£0.02
18:1n-11 0.06 1 0.01 0.06 +0.02 0.07 + 0.01 0.08 + 0.01 0.06 +0.00
18:1n-9 1.84+0.18° 1.51 £0.04° 1.53+0.05° 1.47 £ 0.09° 1.39+£0.07°
18:1n-7 1.11+0.02° 1.15£0.00° 1.15+0.01° 1.09 + 0.01° 1.08 +0.03®
18:1n-5 0.15+ 0.00 0.16 + 0.00 0.15+ 0.00 0.18 + 0.01 0.19+0.00
20:1n-11 0.45+0.01° 0.42 + 0.00° 0.57 + 0.01° 0.51+0.02° 0.51+0.02°
20:1n-9 4.43 +0.02° 3.70+0.02° 4.0140.05° 3.96+0.17° 3.51+0.08°
22:1n-11 0.45 + 0.01 0.26 + 0.01 0.27 + 0.01 0.25 % 0.01 0.25+0.03
22:1n-9 0.12 % 0.01 0.07 £ 0.01 0.07 + 0.01 0.09 + 0.00 0.08 +0.01
>"Monoenes 9.51 8.24 8.65 8.65 8.00
17:2n-8 0.15 % 0.00 0.18 £ 0.00 0.15 % 0.00 0.18 £ 0.02 0.18 +0.00
18:2n-6 0.14 £0.05 0.19+ 0.01 0.22+0.01 0.21+0.03 0.23 +0.02
18:4n-3 0.05+0.00 0.06 £ 0.00 0.06  0.00 0.06 + 0.01 0.07 + 0.01
20:2n-6 0.14 + 0.00 0.21+£0.00 0.29 + 0.01 0.31+0.01 0.39 +0.20
20:4n-6 2.84 +0.01° 2.88 +0.01° 2.78 £ 0.04° 3.06 + 0.03° 2.76 +0.16°
20:3n-3 0.14 £ 0.00 - 0.49+0.01 2.16 + 0.08 0.83 £ 0.01 1.07 £0.07
20:4n-3 0.09 + 0.00 0.09 + 0.00 0.09 + 0.00 0.12 £ 0.00 0.21+0.19
20:5n-3 11.92 + 0.04° 11.88 + 0.05° 12.45 + 0.02° 11.88+0.10° 12.21 £ 0.02°
22:3n-6 0.17 £0.00 0.18 + 0.01 0.16 + 0.00 0.17 £0.03 0.17 £ 0.00
22:4n-6 0.10 + 0.00 0.07 + 0.01 0.07 £ 0.00 0.17 £ 0.03 0.15 + 0.03
22:5n-6 0.34 +0.08 0.41 % 0.01 0.35 £ 0.00 0.38+0.02 0.34 + 0.01
22:5n-3 0.43 +0.00° 0.45 + 0.00° 0.49 £ 0.00° 0.73 +0.04° 0.72 + 0.02°
22:6n-3 42.28+0.31°° 43,00+ 0.22° 40.25 +0.70° 40.56 + 2.07°° 4111+ 1.47*°
S Polyenes 58.79 60.09 59.53 58.67 59.61
Unknown 0.06 + 0.00 0.08 + 0.00 0.14 + +0.00 0.10  0.01 0.11 £ 0.03

'Data are expressed as mean+SD of four determinations (two groupsxtwo determinations), faity acid components present
at <0.05% in all the values of each lane were removed and different superscript letters indicate statistically significant difference
(P<0.05). DMA, dimethyl acetals.
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Table 7. Fatty acid composition of muscle from female common squid (Todarodes pacificus) (wt %)’

Fatty acid Mantle Fin Head Arm Tentacle
14:0 1.61+£0.11° 1.40 £ 0.08%° 1.31 £0.05° 1.45 £ 0.04*° 1.48 +£0.12°¢
15:0 0.38 +0.02 0.35+0.04 0.39 + 0.01 0.40 £ 0.04 0.42 +0.03
16:0 DMA 0.21+0.16° 0.23 +0.08° 0.46 +0.03° 0.48+£0.01° 0.40 £ 0.08°
16:0 23.78 £ 0.23° 23.04 £ 0.35° 23.61 1 0.45° 23.46 + 0.41° 23.79+1.11°
17:0 anteiso 0.05 £ 0.02 0.07 £ 0.01 0.00 +0.00 0.07 £ 0.00 0.06  0.00
17:0 0.60 + 0.00° 0.62 £ 0.02° 0.73+0.03° 0.66 £ 0.01° 0.67 £+0.03"
18:0 DMA 0.10£0.14° 0.11£0.04° 0.37 £ 0.04° 0.330.01°° 0.25+0.07°
18:0 4.91+0.01° 6.70 £ 0.32° 5.2310.06° 5.151 0.08°° 491+0.12°
20:0 DMA 0.00 £ 0.00 0.00 + 0.00 0.04 + 0.03 0.00  0.00 0.00 % 0.00
> Saturates 31.64 32.52 32.15 32.00 31.96
16:1n-9 0.44 + 0.02° 0.58+0.13° 0.41+0.02° 0.430.01° 0.46 + 0.05°
16:1n-7 0.25 % 0.06 0.26 + 0.03 0.21+0.01 0.33+0.01 0.30 % 0.03
18:1 DMA 0.03+0.04 0.03 + 0.02 0.11+0.01 0.09 + 0.00 0.07 £ 0.02
18:1 DMA 0.03%0.04 0.05 + 0.01 0.09  0.01 0.08 + 0.00 0.07 £0.02
18:1n-11 0.05 % 0.00 0.07 + 0.01 0.00 % 0.00 0.00 % 0.00 0.00 % 0.00
18:1n-9 1.90 + 0.01%° 2.92+1.28° 1.66 £ 0.03° 1.58 £ 0.03° 1.94 +0.46>°
18:1n-7 1.20 + 0.00>° 1.27 +0.09° 1.14 £ 0.00° 1.16 £0.01° 1.19 + 0.03%°
18:1n-5 0.20 + 0.00 0.20 + 0.00 0.20 + 0.00 0.19  0.00 0.19 +0.00
20:1n-11 0.5140.01° 0.53 + 0.02° 0.66 + 0.02° 0.76 + 0.01° 0.61+0.02°
20:1n-9 4.33+0.01° 3.8110.05° 4.16 + 0.05° 4.28 +0.03° 3.62+0.02°
22:1n-11 0.13 % 0.00 0.22 + 0.01 0.17 + 0.01 0.19 £ 0.01 0.19 £ 0.01
22:1n-9 0.08 + 0.00 0.06 % 0.00 0.05 + 0.04 0.10 £ 0.02 0.09 £ 0.01
>Monoenes 9.16 10.01 8.85 9.20 8.72
17:2n-8 0.16 + 0.00 0.17 £ 0.00 0.17 £ 0.00 0.17 £ 0.00 0.18 £ 0.01
18:2n-6 0.12 + 0.00 0.38+0.18 0.20 + 0.01 0.16 + 0.01 0.29 +0.06
18:4n-3 0.06 + 0.00 0.07 + 0.00 0.07 + 0.00 0.00 % 0.00 0.07 £ 0.01
20:2n-6 0.19 1 0.00 0.26 + 0.00 0.28 + 0.00 0.3110.00 0.30 £ 0.00
20:4n-6 2.82+0.01° 2.67 +0.06° 2.47 + 0.01° 3.05 + 0.00° 2.48 +0.03°
20:3n-3 0.18 £ 0.00 0.50 + 0.02 1.88 £0.10 0.76 £ 0.03 0.92+0.04
20:4n-3 0.10 £ 0.00 0.11+0.00 0.11 % 0.01 0.12 £ 0.01 0.12 + 0.00
20:5n-3 12.71 £ 0.04°° 11.77 £ 0.44° 13.07 £0.19° 12.60 £ 0.07° 12.39+0.22°
22:3n-6 0.21+0.00 0.18 £ 0.00 0.17 £ 0.00 0.18 £ 0.00 0.19 % 0.00
22:4n-6 0.09 + 0.00 0.06 + 0.01 0.08 + 0.01 0.13 +0.01 0.09 + 0.00
22:5n-6 0.34 £ 0.01 0.38 + 0.00 0.36  0.03 0.39+0.01 0.38+ 0.01
22:5n-3 0.48 + 0.00° 0.47 + 0.02° 0.55 + 0.00° 0.71%0.01° 0.71+0.01°
22:6n-3 4166 +0.29° 40.35 + 1.54*° 39.43+£0.41° 40.07 +0.48*° 41.09 % 1.12%°
SPolyenes 59.12 57.38 58.84 58.66 59.20
Unknown 0.09 + 0.00 0.09 £ 0.00 0.16 £ 0.01 0.15  0.00 0.11%0.00

'Data are expressed as mean+SD of four determinations (two groupsxtwo determinations), fatty acid components present
at <0.05% in all the values of each lane were removed and different superscript letters indicate statistically significant difference
(P<0.05). DMA, dimethyl acetals.
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Table 8. Comparison of prominent fatty acid composition
of muscle between sexes of common squid (ZTodarodes

pacifi cus)

) Sex
Fatty acid Male (wt %) Female (wt %) tvalue
16:0 2355+0.31 23.78+023 0.9
18:0 4.85+0.04 4.91+0.01 2.3
Mantle 20:1n-9 4.43+0.02 4.33+0.01 5.16™*
20:5n-3 11.92+0.04  1271+0.04 21.2%
22:6n-3 4228+031 4166029 235
16:0 21.96+0.28 23.0410.35 4.76™
18:0 6.44+0.15 6.70+0.32 1.52
Fin  20:1n-9 3.70+0.02 3.81+£0.05 4.17**
20:5n-3 11.88+0.05 11.77+044  0.47
22:6n-3  43.00+022 4035+154  3.42*
16:0 23.82+0.71 2361+045  0.49
18:0 4.87 +0.06 5.23+0.06 gk
Head 20:1n-9 4.01£0.05 4.16 £ 0.05 3.836™*
20:5n-3  1245+002  13.07+0.19  6.462**
22:6n-3 4025070  39.43+0.41 2.052
16:0 2361+1.60 23461041 0.185
18:0 517 +0.38 515+0.08 0.091
Arm  20:1n-9 3.96+0.17 428 +0.03 3.497%
20:55n-3  11.88%0.10 12.60+0.07 11.461**
22:6n-3  4056+2.07 40.07+048  0.46
16:0 2420+114  23.79+1.11 0.52
18:0 4.51+0.06 491+0.12 5.86™*
Tentacle 20:1n-9 3.51+£0.08 3.62+0.02 2.86
20:5n-3 12214002  12.39+0.22 1.56
22:6n-3 4111147 41.09+1.12  0.03

'Data are expressed as mean=SD of four determinations (two
groupsxtwo determinations).
*P<0.05. **P<0.01. ***P<0.001.

4 J
-‘H"ﬂf‘i ATl

A BFAEE A (Jeong et al., 1998a)0l]
ool FrelE A%
THAME Zol E F gigleh o]FA 24
o|fFollA 53] DHAS] Z2HI7t 2 21L& TL & PLY] ZAH|
7F =37, B3 NL class £ triacylglyceride (TAG)E $H-514
2rt7] Wit o g MZEET (Table 3). YRPH O 2 TAGE A%
A A2 A L3}ALAY (Saturated fatty acids or Saturates) 2 T
Q& E 3} 2] HF2F (Monoenoic acids or Monoenes)S o] i
sk BHA, PL A4S A8k A ZZ A DHA, EPA 5
E X 3} A2} (Polyunsaturated fatty acids or Polyenes,
PUFA)E Bo] 3hrgtch
B odgtel A £43 e o] FEE9)9) TL At 24
2 Lee et al. (1987)°] H.113F v}2 2 %09} Jeong et al. (1998c)
o] Bugk 3o Aol gl Frn o] AH9-of A& FAFSITH
et} o] & AFeAe A #AAIE Q] HeE|Fzio] A
SHA HAIE A FAAN B
v, &5l disiAet A5 2o
M dAR A Feo]
2 U] Ak 248 X
H Mg A ol & 4 gl
E A9 A7 gopgt §E]7]%%
o} EPAS] ZAHE T8 #
AR ¥ F T TR -H o 4] we} EPAS]
2ol A )27} AR HA o, AN 9] Aol 1.0%
o2 53] gkt ¢ TL FHE A=gv|o & B9
AAH F7 BT L5 Hlst T Eskvh webA 2
Aojel A AEE AQg Y] BE & A=gn|, TR I

T,
5 55 59 A9 AR RNAAMES 73 A7)

©
.
B 2=
=

K
ot

EEE X,

n-3 PUFA, & DHA
20wzt As) ol

o)
=

ol Aol i "olAe SHFYER HF2EAY
7+A 7} %vﬁr‘é‘}t}i waHc

Y3 n-3 PUFAS] AT #3sted & 723 E
e 74] }01 B, 2578 HaAA ES 2¢/100g
tissue (3T —’FE’—EJ& 78%) 0.5 3lal, DHA % EPA ZAHIE
Bt 52%2 3ES u, *302001 100 g Fole <F 1 g9 n-3
PUFA7} 5] otk 3 vl @ Aoje] B9 BE 4
ko] o 20% FEO|RZE (Lee et al., 1987), vF& 2.3

100 g o= ¢F 3.5g9] n-3 PUFA7} g5 0] & Aol
wEbA] n3 PUFAS] 19 87 3ol 2 7]l me} th2x)
9k 9§ =-2] British Nutrition Foundation®] 4= EPA+DHA £
Aol 1Y AFeEe 125g02 AT YO (AOCS,
2003), ©] 715l WE0PA e A= 1Y ok 125g, vlELA
=19 9F 358 AFHshd n-3 PUFA 1Y BRHES AT
& St
2 ﬂ?k\: #oje] 2bd ©]-23} (Zero emission)2] W&o
bsto] wlnA Av|ato A S Gshe XlLEM
T o5 7F Belof digk 4 g
AAZH 75 E U AR E A A

j —
=



Aojo] 244 o] 83} (Zero emission)E Y3l A& 0 2 A9
87t nud e YR 53] 1

7184, a8l 159 01%“’]] B A7t oS Hed
o2 gzdAnt

Ab A}

o] =EL 200495 HFEEATAG] Kol 23}
AT 5 2.1 (KRF-2004-002-F00053) °]oll ZHAl=gv], 24
o] sjRol B3] B AL AR RAYSw AAYE}
3 9E mrAE AT Ak B Ea

2128
Ackman, R.G. 1986. WCOT (capillary) gas-liquid chro-
matography. In: Analysis of Oils and Fats. Hamilton,
R.J. and J.B. Rossell, eds. Elsevier Applied Science
Publishers Ltd.,- London and New York, 137-206.

AOCS. 1998. AOCS official method Ce 1b-89. In: Official
Methods and Recommended Practice of the AOCS
(5th ed). Firestone, D. ed. AOCS, Champaign, USA.

AOCS. 2003. Collected recommendations for long-chain
polyunsaturated fatty acid intake. Inform, 14, 762-
763.

Bartlett, G.R. 1959. Phosphorus assay in column chro-
matography. J. Biol. Chem., 234, 466-468.

Bligh, E.G. and W.J. Dyer. 1959. A rapid method of lipid
extraction and purification. Can. J. Biochem. Physiol,,
37, 911-917.

Hirayama, T. 1990. Life-style and mortality: A large-scale
census-based cohort study in Japan. Cont. Epidemiol.
Biostatis., 6, 1-133.

Jeong, B.Y., B.D. Choi and J.S. Lee. 1998b. Proximate
composition, cholestero and a-tocopherol content in
72 species of Korean fish. J. Kor. Fish. Soc., 31,
160-167.

Jeong, B.Y., B.D. Choi, S.K. Moon and J.S. Lee. 1998c¢.
Fatty acid composition of 72 species of Korean fish.
J. Fish. Sci. Technol., 1, 129-146.

Jeong, B.Y., B.D. Choi, S.K. Moon, J.S. Lee, W.G. Jeong
and P.H. Kim. 1999. Proximate composition and sterol
content of 35 species of marine invertebrates. J. Kor.
Fish. Soc., 32, 192-197.

Jeong, B.Y., D.D. Choi, S.K. Moon, J.S. Lee and W.G.
Jeong. 1998a. Fatty acid composition of 35 species
of marine invertebrates. J. Fish. Sci. Technol., 1, 232-
241.

ELR 375

Jeong, B.Y., T. Ohshima, C. Koizumi and Y. Kanou. 1990.
Lipid deterioration and its inhibition of Japanese
oyster during frozen storage. Nippon Suisan Gak-
kaishi, 56, 2083-2091.

Kawabata, A., A. Yatsu, Y. Ueno, S. Suyama and Y.
Kurita. 2006. Spatial distribution of the Japanese
common squid, Todarodes pacificus, during its
nothward migration in the western North Pacific
Ocean. Fish. Oceanogr., 15, 113-124,

Kim, EM., JH. Jo, SSW. Oh and Y.M. Kim. 1997a.
Characteristic of squid viscera oil. J. Kor. Fish. Soc.,
30, 595-600.

Kim, J.S., JH. Ha and EH. Lee. 1997b. Refining of squid
viscera oil. J. Kor. Soc. Appl. Biol. Chem., 40,
294-300.

Kim, Y.H., Y.J. Kang, S.H. Choi, C.S. Park and C.I. Baik.
1997c. Population analysis by the reproductive
ecological method for the common squid, Todarodes
pacificus in Korean water. J. Kor. Fish. Soc., 30,
523-527.

Lee, E.H., K.S. Oh, C.B. Ahn, J.S. Kim, S.K. Jee and
W.J. Kim. 1987. Fatty acid composition of dried sea
food products on Korea market. J. Kor. Oil Chem.
Soc,, 4, 83-89.

MOMAF (Ministry of Maritime Affairs and Fisheries).
2005. Statistics of fishery production. In: Statistical
yearbook of maritime affairs and fisheries. Deputy
Minister for Policy Management and Public Relations,
Ministry of Maritime Affairs and Fisheries, Republic
of Korea, ed. Cree Design Co. Ltd., Seoul, Korea,
155-190.

Moon, S.K., J.Y. Kang, K.D. Kim, 1.S. Kim and B.Y.
Jeong. 2005. Lipid components of the cultured pearl
oyster (Pinctada ficata martensii) in Korea. J. Fish.
Sci. Technol., 8, 189-194.

Takama, K., T. Suzuki, K. Yoshida, H. Arai and H. Anma.
1994. Lipid content and fatty acid composition of
phospholipids in white-flesh fish species. Fish. Sci.,
60, 177-184.

Takama, K., T. Suzuki, K. Yoshida, H. Arai and T. Mitsui.
1999. Phosphatidylcholine levels and their fatty acid
compositions in teleost tissues and squid muscle.
Comp. Biochem. Physiol. Part B, 124, 109-116.

2006 89 219 H4-
20063 109 259 7



