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The nutritional contribution of mideodeok extracts (ME) on rockfish (Sebastes schlegelii) feed and fish
muscle was investigated. Different concentrations of the ME mixed with commercial diet were fed to mature
rockfish for 8 weeks. The lipid and ash contents of the formulated diets were relatively similar to the
control diet, while increasing the extract concentration increased the moisture content and decreased the
protein contents. Major fatty acid components (C18:1n-9, 16:0, C20:5n-3, C22:6n-3) were of comparable
quantity. High presence of C18:2n-6 was attributed to soybean oil incorporated in the diets, while the
essential fatty acids were within limits (0.9-1.0%). The diet fortified with 6% ME produced the highest
feed efficiency, with increased protein content in the muscle as well as lipid content for both muscle and
liver. Hepato- and visceral-somatic index values were elevated with increasing ME concentration Muscle
fatty acid contents were mostly C18:1n-9 and C16:0, with low absorption of C18:2n-6 in both the muscle
and liver. Total highly unsaturated fatty acid content was significantly reduced in the fish muscle, but
the values were higher for fish fed with a ME-fortified diet. An increasing trend for eicosapentaenoic
acid and docosahexaenoic acid was also observed with increased ME fortification, with liver levels of
these compounds remaining within range throughout the duration of the experiment.
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Table 1. Composition of the experimental diets. "Mideodeok
extract concentrates of 3% (ME-3), 6% (ME-6), 9% (ME-9)
and 15% (ME-15). ®Vitamin and mineral mixture were
commercially available for fish

Experimental diets (%)"

Ingredient

Control ME-3 ME-6 ME-9 ME-15
Fish meal 58.0 58.0 58.0 58.0 58.0
a-Starch 12.0 12.0 12.0 12.0 12.0
Flour 7.0 7.0 7.0 7.0 7.0
Soybean meal 9.0 9.0 9.0 9.0 9.0
Yeast 1.0 1.0 1.0 1.0 1.0
Vitamin mix? 2.0 2.0 2.0 2.0 2.0
Mineral mix? 2.0 2.0 2.0 2.0 2.0
Squid liver oil 6.0 6.0 6.0 6.0 6.0
Soybean oil 3.0 3.0 3.0 3.0 3.0
Mideodeok extracts
(Brix 10.0) 0 3.0 6.0 9.0 15.0
Water 15.0 12.0 9.0 6.0 0
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2 713k & A4 R 3 U wbed] 4L wE] 3 oA
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injector& = 250C, detector2 = 260C LE]il carrier gasT
He (1.0 kg/em’yS AH&E} 2t 14 A kate] 4L &%
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Table 2. Proximate compositions of experimental diets and
fish tissues. Values with different superscripts in the same
column are significantly different at p<0.05 by Duncan's
multiple range test. "Results are mean values+SD of three
replicates. ?ME; Mideodeok extract concentrates (Brix 10.0)
of 3% (ME-3), 6% (ME-6), 9% (ME-9) and 15% (ME-15).
M, muscle; L, liver

Proximate composition(%)"

Moisture Crud_e C!' u.de Ash
protein lipid
Experimental diets?
Control 10.4+0.1 46.6+0.2 8.9+0.3 13.1%0.2
ME-3 11.840.2 443x10 9.2+0.1 13.5+0.2
ME-6 13.720.1 427104 9.4+0.3 13.4x0.1
ME-9 15.9+06 405104 9.8+0.2 13.2+04
ME-15 20.0£0.2 36.0+£0.3 8.9+04 134102
Fish tissues
Muscle 78.5+0.2 17.5+0.8 2.1+0.1 1.4+0.2
Liver . 16.9+1.7
4 weeks
Fish tissues®
M e 2.5+01
Control L 77.14£0.1 16.1£0.2 20.6+1.3° 1.2£0.1
M < 2.0+0.3
ME-3 L 79.0£0.2° 18.6x0.7 218408 1.2£0.1
M d 2.320.1
ME-6 L 77.8+£0.2° 17.4x0.6 20.341.2° 1.2£0.1
i M a 2.2+0.2
ME-9 L 81.2+0.2° 16.0+0.2 20.141.0° 1.0£0.1
M b 2.2+0.3
ME-15 L 80.3+0.4° 15.8+0.2 25 6+3.0° 1.1£0.1
8 weeks
Fish tissues
M a 2.9+0.1
Control L 78.7£0.2° 16.320.3 20.0+2 6" 1.5+0.1
M c 3.320.3
ME-3 L 76.3£0.1° 20.7x0.5 229492 0° 1.4+0.1
M b 2.8+0.1
ME-6 L 76.6+0.2° 223204 227429 1.4+0.1
M d 2.4+0.2
ME-9 L 759+0.2° 19.8x0.9 25442 4° 1.3£0.1
M d 21103
ME-15 L 76.0£0.1° 21.5x0.8 26.1+3.6° 1.320.1

(Lee et al, 2000; Kim et al,, 2003). A8 45 & 23 o]9]
TETHFE 77.1-81.2%, D L 158-174%9 o4, A
7H& ME-3, ME-6 ¥ ME-97-2] 7t A2 g2E2 20.1-21.8%9
B3] ME-157% 25.6%%2 & 2 Byt A 85 &
Fu-9 FHFe AY ws fden, 59 AHEgFE
49} Hlszet gk Bk 2k AR ME9TolA 254%
Z ZF718I9 AL, ME-15% 26.1%% 479} 01438t 2k-& UER)
ATE Lee et al. 2000)> X728 AlF 0 EPAS} DHAS 5%
Hg Hriste] AbSE v & 3 3R] gapastE 241
g A3 Ko AATFS A9 v5F Fgole, kel A4

SRR LR

3}ekS EPA ¥ DHA ZAH|7} E71gel wel 724 3cia
st 28y vgY F59 ME9 ¥ ME- 1572 853t
AbSEhe A TSk o A Ao e SUbEE
Ao 2 Yeldth 3R qFL FEE v UM g2
WS ERA] st
_7E_Tj_|%§|l-9_| MR

zuEete] YA E gastrl 8t AF, AR RS,
2+ 2 WG SHAFE S738) Table 30 Ve 2
ole] 7] B 124-129 g W Slol A 180-198 g0 2 IR
w, ME-67-el A= AFol F7Fst7F ME-9Toll X< 78 A &
Rom, A EEE o9 FANSE PO E ME-6Toll A= o
50%=2 Z7}3F94 o), ME-9 @ ME-157-91 A& 43.9-40.3%%
srolFth, ofFol uhel thE XNt EA gElEo] WX|e A&
o HAe YT XA A7 B2 48 HIFSIRE W
AR EEL 78.5%F U&7l vt ¢zt Ul AR
B8 o1 (Lee et al, 1994), AR Foll 1% ©1/39] 9%
EY01AS A718kEe ul FE striped bass 2] o] 315
Aths BalE u)fo] (Twibell et al, 2000), o5 2 H7}E 9
Z50) we} 2jo)7t Y Ao vehdth 2 Ui FHA)
Fe FET 26 2 830 HFME H/FETFI)F 3336 2
10.8-1142 Vel oW ME-157-5 22} 4.6 2 13602 =
Toll vlEte] Leu) o] T FS KB HAdA FoA
©<0.05)°] 1= RAoZ et 85 $ 1t o] St
B}l (Table 2), 3+ B W FFAGF7F 718ke AeE Hop
7t AR YAt 983 o]FoAXA & For B
Zroll -8 AFoly FolA F4E A-L lipoprotein
o3l ke & Az FAHEAY A Ao o] &=
o). Fukuzawa et al. (1971)2 S45-&59] 7l x|Zo| B|A 44
o7 =) =&HE 2L lipoprotein®] TAgo] AE Aol €<l
S T3 o, F-A7E019] lipoprotein o] ZrollA o] F
o] Xt}= Rogie and Skinner (1985)2) R E w|Fo]E ujl 7hA|
29| Aol = lipoprotein®] Ado] AsfE 7+ & e
A Ao] o] &R X3l FHEHe A2 AT wepA
Hey 3289 H71Eke 15% o|3tE A= Aol uiga
3 Ao g guEn

K|gbdh =l #Hat

ol % oY F&E HI/HIEY A4 £AE Table
49 YeIAt) A FAAS FASIE de A 249
HEls W 59 A9 C18:1F Cl16:05 22t 258% 2 172%
AL, C20:5n-3 (EPAYE 7.5%, C22:6n-3 (DHA)E 20.8%% &
9 24871 24 et e A C18:17 Cl6:0=
737} 32.8% 2 16.2%Q31, EPAE 6.0%, DHAT 144%= 59
H)&te] of7t e AeS ® Tl n-3HUFATE 594 33.7%,
Zroll A 26.4%, 53] koA 9] Hi=dlile] 45792 H5°] &
2 AL At F BEedite] 2407 22 EA AL
FrE AR E AT AR AAZG AR Y FH 31
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Table 3. Effect of dietary extract incorporation levels on body weight, feed efficiency, hepatosomatic index and viscerosomatic
index of rock fish fed after 8 weeks. Values with different superscripts in the same column are significantly different at
p<0.05 by Duncan's multiple range test. "Mideodeok extract concentrates of 3% (ME-3), 6% (ME-6), 9% (ME-9) and 15%
(ME-15). Results are mean values+SD (n=9). ?Fish weight gainx100/feed intake (dry matter). YHSI=100x(liver weight/body
weight). YVSI=100x(viscera weight/body weight)

Experimental diets”

Control ME-3 ME-6 ME-9 ME-15
Initial mean body weight (g) 129.0 128.8 124.0 124.4 126.1
Final mean body weight (g) 184.6 198.1 192.7 182.6 180.4
Feed efficiency (%)° 412 49.9 50.8 439 40.3
HS® 2.6+0.3° 3.6:0.6 33205 3.5+0.7° 46+04°
Vs 8.311.4° 11.4+0.9° 10.8+0.9 11.3£1.0° 13.6+0.8°

Table 4. Fatty acid compositions (area %) in diets and muscle, liver of rockfish. tr; trace (<0.1). "M, muscle; L, liver.
PMideodeok extract concentrates of 3% (ME-3), 6% (ME-6), 9% (ME-9) and 15% (ME-15). "HUFA; highly unsaturated
fatty acid (above 20 carbon fatty acid)

, Fish" Experimental diets?

Fatty acid

M L Control ME-3 ME-6 ME-9 ME-15
14:0 2.5 2.3 3.9 3.7 3.9 3.5 3.6
15.0 0.2 0.2 0.6 0.3 0.0 0.3 0.3
16:0 : 17.2 16.2 18.8 19.9 20.8 20.1 19.8
16:1n-7 6.5 8.4 49 4.3 4.8 4.0 4.2
15017:0 tr tr 0.3 0.0 0.0 0.0 0.0
16:2n-4 0.3 1.2 0.6 0.3 0.0 0.1 0.2
17:0 0.1 0.0 0.5 0.3 0.0 0.3 0.3
16:3n-4 0.3 0.4 0.3 0.0 0.0 0.0 0.0
16:3n-1 0.0 0.1 0.2 0.0 0.0 0.0 0.0
16:4n-1 0.0 0.0 0.2 0.0 0.0 0.0 0.0
18:0 4.4 2.9 4.5 4.6 44 4.9 5.0
18:1n-9 21.8 271 18.2 19.5 20.3 20.1 20.1
18:1n-7 3.8 55 2.8 2.8 1.7 2.9 2.9
18:1n-5 0.2 0.2 0.2 0.0 0.0 Q.0 0.0
18:2n-6 2.3 3.0 15.0 15.7 15.6 15.6 15.5
18:2n-4 0.0 0.1 0.2 0.0 0.0 0.0 0.0
18:3n-6 0.0 0.0 0.2 0.0 0.0 0.0 0.0
18:3n-4 0.0 0.1 0.2 0.0 0.0 0.0 0.0
18:3n-3 0.7 0.8 1.8 1.4 0.9 1.3 14
18:4n-3 1.0 0.4 0.8 0.6 0.2 0.5 0.6
20:0 0.1 0.1 0.3 0.3 0.1 0.3 0.3
20:1n-11 0.5 0.6 0.8 0.8 0.8 0.8 0.9
20:1n-9 2.2 1.9 2.2 2.4 25 26 2.6
20:1n-7 0.2 . 0.2 0.4 0.2 0.1 0.2 0.2
20:2n-6 0.2 0.3 0.3 0.3 0.3 0.2 0.3
20:4n-6 1.5 1.3 1.0 1.0 1.1 1.0 1.0
20:3n-3 0.1 0.2 0.0 0.0 0.0 0.0 0.1
20:4n-3 06 Q.7 0.8 06 0.7 0.6 g.6
20:5n-3 7.5 6.0 53 52 55 5.0 4.9
22:0 0.1 0.1 0.2 0.2 0.2 0.3 0.2
22:1n-9 2.0 1.5 1.8 1.9 2.0 2.1 2.1
22:1n-7 0.0 0.4 0.4 0.4 0.4 0.5 0.5
21:5n-3 0.3 0.2 0.2 0.2 0.3 0.2 0.2
22:4n-6 0.3 0.6 0.2 0.2 0.2 0.2 0.2
22:5n-6 XS 04 04 04 05 04 04
22:4n-3 0.2 0.1 0.0 0.2 0.0 0.0 0.0
22:5n-3 1.6 2.2 1.7 1.7 2.1 1.7 1.7
22:6n-3 20.8 144 104 10.4 10.5 10.3 10.0
Saturates 24.5 21.8 29.1 29.3 29.4 29.5 295
Monoenes 37.3 457 31.7 324 327 33.2 33.4
Polyenes 38.2 325 39.2 383 379 373 371
n-3HUFAY 33.7 26.4 225 22.7 23.8 223 222

C18:1/n-3HUFA 0.8 1.2 0.9 1.0 0.9 1.0 1.0
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Table 5. Fatty acid compositions (area %) in muscle and liver of rock fish fed graded dietary levels of diets after 4 weeks.
tr; trace (<0.1). "Mideodeok extract concentrates of 3% (ME-3), 6% (ME-6), 9% (ME-9) and 15% (ME-15). M, muscle;

L, liver. YHUFA; highly unsaturated fatty acid (above 20 carbon fatty acid)

Experimental diets”

Fatty acid Control ME-3 ME-6 ME-9 ME-15
M L M L M L M L M L
14:0 2.9 1.7 2.1 2.6 2.3 2.0 2.8 24 3.0 3.1
15:0 0.4 0.3 04 0.4 0.4 0.3 0.4 0.4 0.4 0.5
16:0 17.9 15.1 19.3 17.2 19.8 15.1 18.3 16.2 17.7 18.5
16:1n-7 6.7 75 5.8 8.3 5.4 7.0 7.0 76 7.8 9.0
Iso17:0 0.2 0.3 0.2 0.3 0.4 0.3 0.0 0.3 0.2 0.3
16:2n-4 0.7 0.7 0.6 1.1 0.6 0.7 0.6 1.1 0.7 1.1
17:0 0.5 0.6 0.6 0.7 0.6 0.7 0.6 0.7 0.6 0.7
16:3n-4 0.7 0.8 0.6 0.7 0.6 0.8 0.7 0.8 0.8 0.7
16:3n-1 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.3
16:4n-1 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18:0 4.4 6.7 5.0 2.6 59 3.8 4.9 3.0 3.9 2.6
18:1n-9 20.3 26.4 19.2 26.4 18.2 26.1 21.8 26.8 22.6 24.5
18:1n-7 3.6 5.8 35 42 35 5.4 3.9 43 3.9 4.0
18:1n-5 0.3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18:2n-6 47 6.4 3.0 3.3 3.2 6.3 4.2 4.8 2.6 35
18:2n-4 0.0 0.2 0.0 0.2 0.0 0.2 0.0 0.2 0.0 0.2
18:3n-6 0.2 0.2 0.2 0.0 0.0 0.2 0.0 0.2 0.0 0.2
18:3n-4 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.4 0.3 0.4
18:3n-3 0.9 1.0 0.6 0.8 0.6 0.9 0.8 0.8 0.8 0.7
18:4n-3 1.1 0.5 0.7 0.5 0.8 0.6 1.0 0.4 1.0 0.5
20:0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20:1n-11 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
20:1n-9 2.6 2.7 2.2 2.4 2.3 3.0 3.2 2.7 2.9 2.6
20:1n-7 0.2 0.0 0.2 0.2 0.0 0.0 0.0 0.2 0.2 0.2
20:2n-6 0.2 04 0.2 0.3 0.0 0.4 0.0 0.3 0.3 0.3
20:4n-6 1.3 0.8 1.9 1.1 1.9 0.9 1.7 1.2 1.6 1.1
20:3n-3 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
20:4n-3 0.5 0.6 0.0 0.7 04 0.6 0.5 0.6 0.5 0.5
20:5n-3 6.6 4.2 71 5.7 6.8 4.7 7.1 5.1 7.4 5.6
22:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22:1n-9 17 1.2 1.3 1.7 1.4 15 2.2 1.8 2.2 15
22:1n-7 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.3
21:5n-3 0.2 0.2 0.2 0.2 0.0 0.2 0.0 0.2 0.3 0.2
22:4n-6 0.2 0.3 0.2 0.5 0.0 0.3 0.3 0.4 0.2 0.4
22:5n-6 0.4 0.2 0.6 0.3 0.6 0.2 0.6 04 0.5 0.3
22:4n-3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22:5n-3 1.3 1.5 1.2 1.8 1.3 1.8 1.4 1.9 1.3 1.8
22:6n-3 17.9 12.7 21.6 15.0 22.3 14.8 15.4 14.2 15.8 14.4
Saturates 26.6 24.8 27.5 23.8 29.3 22.2 27.0 23.0 25.9 25.6
Monoenes 35.8 43.8 32.8 43.3 31.0 43.2 38.1 43.5 39.7 421
Polyenes 37.7 314 39.7 32.9 39.7 34.6 34.9 335 34.4 32.3
n-3 HUFA? 28.6 211 33.8 256 333 24.0 27.0 243 27.9 24.6

Hake Cl16:02 8 18.8-20.8%, R=AbE C18:1n-90F
18.2-20.3%, L =2 X 84t F EPA7} 4.9-5.5%, DHAE 10.0-
10.5%°] At} o159 &h9 C18:2n-6L 23%= *e Tleko]
Ao}, Akg o] AWk 2L 15.0-15.7%2 AEA F29]
F7VEe] & o E gAY vYY F&9 Hy) 559
ALE 9 Z3AME 29.1-29.5%, R AMe 31.7-33.4%, T8
X3 37.1-392%F HZFPHE E xole QI
FEE ¥EUS 437 ALSS 2988 §3) o) Ay
AF 24 8] WSHE Table 5 YER) AT E31ake S5} 7He]
W, 2= dIAke 7o X 9] 42.143.5%E %

Ry
o
o
i1
o
_(,)l',
bat4
lo

9] 31.0-39.75 0 & F& HY, 1=EX S So] 71
o Hlste & & Btk 121 iz FolA e 18X
ke 80) 37.7%, 7He 31.4%E THE TFo)| Hlste] Wgksr,
ANMEY TRV} 2o EFE §7 oA 1 =BE3M1
ZA¥ = B3R (ME-9; 34.9%, 33.5%, ME-15; 34.4%,
32.3%). Lee et al. (1994)2 =T &9 A2 44ito] AR E
W C18:1/n-3HUFA 4|7} Eo}A| 3, EPAS DHAZ} AHH A}
g4 C18:18 27} wolAle Aol Jnkar o,
E AFAE C18:1/n-3HUFA BIZ} 0.9-1.02.2 AFAF
(1<) o3t 2 FAHAS, C18:19 2T 279} v
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Table 6. Fatty acid compositions {area %) in muscle and liver of rock fish fed graded dietary levels of diets after 8 weeks.
tr; trace (<0.1). "Mideodeok extract concentrates of 3% (ME-3), 6% (ME-6), 9% (ME-9) and 15% (ME-15). M, muscle;
L, liver. “HUFA; highly unsaturated fatty acid (above 20 carbon fatty acid)

Experimental diets”

Fatty acid Control ME-3 ME-6 ME-9 ME-15
M L M L M L M L M L

14:0 14 34 1.7 32 1.9 2.8 2.0 3.2 23 3.7
15:0 0.2 0.5 0.3 0.4 0.3 0.4 0.3 0.4 0.4 0.5
16:0 14.3 18.3 12.5 17.5 176 19.0 15.6 19.1 24.1 17.3
16:1n-7 6.8 8.4 6.8 8.0 7.2 7.3 75 7.5 0.4 8.4
1s017:0 0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3
16:2n-4 0.6 0.8 0.7 0.7 0.7 0.6 0.8 0.7 1.0 0.9
17:0 0.6 05 0.5 0.5 0.5 0.6 0.7 0.6 0.6 0.5
16:3n-4 07 09 038 08 07 07 0.8 0.7 0.8 0.9
16:3n-1 0.2 0.3 0.2 0.3 0.2 0.3 0.3 0.3 0.3 0.4
16:4n-1 0.0 0.2 0.1 02 0.1 0.3 0.4 0.3 0.1 0.3
18:0 45 45 7.3 44 6.5 4.8 5.9 4.6 5.6 42
18:1n-9 38.1 22.6 36.5 21.8 32.6 21.2 29.6 21.4 28.0 21.2
18:1n-7 6.2 4.0 6.4 3.8 5.7 3.8 5.2 37 49 3.7
18:1n-5 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18:2n-6 6.0 4.0 59 47 6.5 4.4 6.2 35 6.0 43
18:2n-4 0.2 0.2 0.2 0.2 0.0 0.1 0.2 0.1 0.2 0.2
18:3n-6 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
18:3n-4 0.3 0.3 0.4 0.3 0.3 03 0.4 0.3 0.4 0.2
18:3n-3 0.8 1.0 0.8 1.0 0.8 0.8 0.9 0.8 0.9 1.0
18:4n-3 0.4 1.2 0.5 1.2 0.4 0.9 0.5 1.1 0.5 1.2
20:0 0.2 0.2 0.1 0.2 0.1 0.0 0.1 0.0 0.0 0.2
20:1n-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20:1n-9 2.6 25 2.7 2.9 24 25 2.9 25 2.7 29
20:1n-7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20:2n-6 0.4 0.3 0.4 0.3 0.3 0.2 0.3 0.2 0.3 0.2
20:4n-6 0.8 1.2 1.0 1.2 0.8 1.6 0.9 1.5 0.9 1.2
20:3n-3 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1
20:4n-3 0.6 05 0.6 0.5 0.5 0.5 0.6 0.5 0.6 0.5
20:5n-3 3.8 6.9 35 73 34 6.5 48 6.6 43 7.0
22:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22:1n-9 1.1 16 1.2 2.0 1.0 1.6 1.5 0.4 15 1.9
22:1n-7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21:5n-3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
22:4n-6 0.3 0.2 0.3 0.2 0.3 0.2 0.4 0.2 0.4 0.2
22:5n-6 0.2 0.4 0.2 0.4 0.2 0.5 0.2 0.5 0.3 0.4
22:4n-3 0.0 01 - 01 0.1 0.1 0.1 a1 0.1 0.1 0.1
22:5n-3 1.7 1.2 17 1.2 1.7 1.3 1.9 1.2 1.8 13
22:6n-3 5.9 13.3 5.9 14.1 6.3 15.9 8.5 17.2 9.6 14.2
Saturates 21.4 27.6 22.7 26.3 27.1 27.9 24.9 28.1 33.3 26.6
Monoenes 55.2 39.0 53.6 38.4 49.0 36.3 46.7 356 37.5 38.1
Polyenes 23.4 33.3 23.8 352 23.9 35.8 28.4 36.3 29.2 35.2
n-3HUFA? 14.0 24.4 14.2 25.6 13.9 274 17.8 283 18.6 255

g 32 24-32%2 FAsE Ao Uiyt § dal 292
2 X0 A-¢ A H ester Q] AWAEE Al H7)E
A7) 4 EPAST DHAS 22 n-3HUFA QF%0) 0.9-1.0%%
BIESL UL (Lee et al, 1994), BTEAF 130 g AF-2 =5
Eehe] n3HUFA &7%2 06-09% ez Y0, 2u2
& HoiRohs 1 g7 Ee) vobe A% Blvka shant
(Lee et al., 2000). ©] 7}]&2 A2 ShH & AF) FFH
n-3HUFA &3e % %

L LY
FEE FEEE TN AT 2ulEete] &3 719
£

Cl8:1n99] HL& F% o Bo] ZyEete] § ¥ 7o) &249
o] Ab717ke] Aol whet A} wolrlh SFAAA Y 2
7] 21.8%0 A 45 F 20.3%, Z18) 3 8F Fo= 38.1%= Eo}
3L, TONAE 271%0 A 45 F 334%, 85 F 22.6%= U
Hog v e Bt wetx miedite] S5 2467}
5] ol wi} AgA R DHA £AUE 5.9-96%E
] Yol I, n-3HUFAE %7) 33.7%0 A 45 5 28.6%,
F 14.0%% BolAn. a2HY 1 FO) 2 8T &
244283%% 45-3-2) 243256%% HISE 7S Bguh. 18
i A8 & EPA ¥ DHAS ZAHIE ¥ A83 47 7

% oll i |
N
of
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<o 2€ EPA % DHA gholle WP} gilvhs o3 a
A3 v Fo] E ) APAER AL ZujEete] 7t A4
% EPA ¥ DHA®] ¥ig7} A& o]f-E5 Fsal 9T} (Lee
et al., 1993; Delgado et al,, 1994). Ao 7+f1} o7 7H-9F
2 #itojRole n-3HUFAZF U 5 o] 2lo] sjatol &
o AFARIE F2EL F Jornz 7pF Wol AgHE
o] f-o| T} (Sargent et al., 1993). AT+ o}f ¢} n-3HUFAE
2r8tE 7] fa, HE E 873, 4AA 58 1w #o)
&S AAgslof sta1, ALE 9 n3HUFA $heko] 9 =3 o4
e ADER TS A g Aoz v Hd net
AlER7HE ARE £ e WHE Yol & Aotk

At Ab
2 dAFE sggeaty FAEAATATAER] (FAW
: MNF22004012-3-2-SB010)2] Aol ¢Jale] o] FolA &
Yu}.
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