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n-3 X|datel BE2|EA JEn F2 daVIs

Eicosapentaenoic acid (EPA, 20:5 n-3) & docosahexaenoic acid (DHA, 22:6n-3)= 4 Fol| SAH R
thek FaEo] gle tEAQ n3 AAto|th o] F XS G EL] 7| 2BAA HYTAEFE
BE QAR 1 o]5L HoldHd] it 423, 1 SUYEE AX HFHoZE QU st HH
"k N-3 Zubate] #3 A3E HZE o] foll gt o 8 2AKDyerberg and Bang, 1978; Bang et al., 1980;
Hirai et al., 1980)7} #1717} S0}, e5'F <owl7h3 Auhte] thddt Aelat8o] WHAA = UK Singer
et al, 1983; Kremer et al., 1985; Akpalaba et al., 1986; Suzuki and Wada, 1988; de Brabo et al., 1991; En
slen et al., 1991; Hirano et al., 1991). 3|7t SR A2l arto] & ATE A= 9% o]/de]
n&EAE] 2FYAW, AFAA e APE PR vnd Bol FHetn Y 42F A4
2 22 AH3t57] B Rl n3 A gake] W Yol ool tiste] BEE Aol Bkt ¢ ol fuy
B 314 E n3 XHAke] 486 thi A FH(Gunstone et al., 1976; Haagsma et al., 1982; Tokiwa et al.,
1981; Ackman et al., 1988; Hayashi and Kishimura, 1993; Jeong 1993; &, 1997)= #dglol A= o] o]&
A upate] Qg #§ A3E AA AAHT ek ARENE 03 AR el E ddMe
o2 71A W EC] dout, AR Aoy F2 ol fste A2BHARY 2 AL WA e
HAazolE gy o 3 sichgo] QbR 2 HE n-3 A WARS B2 A A vy o] sl HA 7]|&sta,
n3 Ate] F£8 Azl Fel st AFgstaat ok

2. JiCieo] QitR2RE nd Xjgiaol EalEH

1) NS

o] W& A &dA f7)&uld] N A Pite) L= Aol E o] B3k ZIE A, At EXEE
(number of double bond, DB)7} 0. &3l =7} Z713tEE EFARIE f71 8o Fo ALAA H&
He 2% (TR L AR EXANE AASE 449 228 F A4 (polyunsaturated fatty
acid, PUFA)S 9-& 4 9t} Jeong (1993)2 rittelo] <tebs frefe] E3x|HHt (DHA 23.7%, EPA
5.24%)-& hexaneoll €3]31 60T, -70TC, -80 Coll A 12A]13 Bt T2 F Y F o L7 DHAS T
= 7 2204 39.3%, 42.4%, 46.4%%E z}zt JERJATT (Fig. 1).

2) RAKI1H
8aR7pHe 947 EFEAA T AAASE st A S o83 EHoR gt EF S TF3)
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© Whgoltt. dwrAo® Q4w AWM Adstd BHAE YL, a9 AFANE 3=
nhite] 5442 DBl W} 2}, & ¥ 319 (saturated fatty acid, SFA)-S - 3}2] HH4} (unsaturated
tty acid, USFA)°]| 8]3}d, monoenet-S dieneito]ut trieneibol] B3l B} Al&dty kg sl B3ty &
HA%t). A¥H o DHA, EPASH 22 PUFAE 24R7HE Aol 71 RolA & 4
uhAl 32 2 2] SFAU A =B E XS A A5 PUFAS é #7} Jek ol g4
el & o] &3}o] Jeong (1993)2 7irhalo] tehf Frefo] Akt EFEZFEH T& 61.1%2] DHA (3]
T8 25.6%)5 ATk (Fig. 2). ©] ZI= Tsukuda (1985)7} Hojl# H i‘H ‘Z A 2HE £ 34%
o] DHA (35& 18%)E ATt ol AAE vlmahd &9} 348 SHA 7ivhedo] tebf- At
9] B¥7t o 52 59 3582 veblied ole 48 AAIERE F DHAY 333 & JaAo]
AS<S AAHe

2

7'39.)1,03!.

EPA DHA
NM N
DHA; 39.3%
EPA; 8.8%
| R .
’ DHA
§ EPA
Q _=70%¢C _
a DHA; 42.4% :
@ EPA; 9.5%
[ 4
o @
w L T § DHA; 61.1%
‘ 3 EPA; 10.7%
W
«
O de % g
%
EPA; 11.1% w
2 6 10 14
Retontion ime (min) — . S L‘L—“—*
Fig. 1. Gas-liquid chromatograms of fatty acid methyl 2 : on time ('::‘) "
esters concentrated from the skipjack orbital oil
by low-temperature crystallization method at Fig. 2. Gas-iquid chromatogram of fatty acid methyl
-60&, -70T and -8Q_t Column; a CAR- asters concentrated from the skipjack orbital oit
BOWAX 20M fused silica wall-coated open- by wurea inclusion compound method.
tubular, 25 mX0.25 mm i.d., Temp., 210& Conditions are the same as in Flg 1.

Injection temp., 250C: Detector, FID; Carrier
gas, He(1.5 kg/om?).

- 3) DA (ANOy) F-2 U
of W eole (Ag)T BRI ARile] /l9R o Y BAANE FYse UelS 08T 710
o PUFAE 558 29580 S2AE FYstd $aStns B84 BE (SFA B AERER
PHE ol AAG F, A FRFE £ A3k A FAE AUNA PUFAZ At
Yazawa 2 Kageyama (1991)3 o] "€ o] §-3t] 23] sk ALito 298 99% o] 32| 3145 DHA
g 2elEABNY O} 358 (10%)°] Rk Jeong (193)% e +8AE o] G3he] seko] ¢t
1M0i—‘?-a £% 4% (5§ 85%)2] DHAE A9ctkx Hasich Fig 3). weby o PEe
AEd AL2ARY 2 2297PEd visld SESRANE $5ai o 4e SR E A5
@ Aoz BoEgth
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4) A2 EE A2t A3 204E 41

Axre 33 A7t R AR vE Y (Ag'/silica column chromatography)-2 silicic acido]] AZE
2ol (Ag)e] AR AR AEWST] FHEYAES F4D A 4 2zskEaw sl ola]
PUFAS BAlate 7|&olth o] ¥hdg o] &3ta] Jeong (1993)2 7ithado] ek A 2R £&
98.4% (258 90%)2] DHA methyl esterS, % 90.8% (358 94%)2] DHA ethyl esterE, T 84.0%
(3152 84% ©]’$)e] EPA methyl ester® 212} HAIE 5= UANATH (Fig. 4, 5, 6). WebA] o] W2 =d
RE Wy 2o DEE PUFAR /M4 BeHoR BAY 4 9t Pyoz Az

DHA methy! ester
DHA
Standard

w 4
7]
§ EPA § L
7] DHA; 74.0% B — -
& EPA; 16.5% o
a g
[T

DHA; 98.4%

O R h
Retention time (min) — Ay

2 ¢ 10 | 1a
Fig. 3. Gesdiquid chromatogram of fatty acid methyl Retention time (min)
ester concentrated from the skipjack orbital oil Fig. 4. Gas-liquid chromatograms of DHA methy! ester
by 5_"}’9‘ nitrate  aqueous  solution method. purified from the skipjack orbital oil by silver
Conditions are the same as in Fig. 1. nitrate-impregnated silica column chromato-
graphy. Conditions are the same as in Fig. 1.
EPA methyl ester
DHA ethyl ester Standard
W |
B 2 1
Z g ) Y
g o
& DHA; 80.8% a
[ o
2]
T
EPA; B1i0%
T ' s 7 e na ——L‘JLL*
Reterttion tme 'fmin) 2 s 0 "

Retention time (min)

Fig. 5. Gasiquid chromatogram of DHA ethyl ester Fig. 6. Gas-liguid chromatograms of EPA methyl ester

P'-“"ﬁed from the M orbital ol by silver purified from the skipjack orbital oil by sitver
nitrate-impregnated  silica «column  chromato- nitrate-impregnated silica column chromato-
graphy. Conditions are the same as in Fig. 1. graphy. Conditions are the same as in Fig. 1.
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DHA methyl ester

Standard

e

1

OHA;'98.9%

FID RESPONSE

J}r

DHA; 99.2%

—‘L—‘T‘".‘*—.__.‘
2 L] 10 14
Retention time (min)

Fig. 7. Gas-liquid chromatograms of DHA methyl ester
purified from the skipjack orbital oil by silver
nitrate-impregnated silica column chromato-
graphy combined with low-temperature crys-
tallization(two  step  purification method).
Conditions are the same as in Fig. 1, except
that column temperatuce is 230

5) N2RYAHB-Ag'/silica column chromatography (2EHA4] HAIE)

o] WMo x2EHAY N o5l 1318 02 PUFAE &3 T} o]A-2 A Agisilica column
chromatography ¥ &2 AH&-sld At 294 FAlHoltt (Jeong, 1993). HE 93 EFAALS
Ag'/silica column chromatographyl] 21 ¥7}ete A-$ole B2 23 SFA 2 AT B I3} ukalo] silica
columnol] §-7} 7153t Al g AAEEe] dIF S A2 24 columng] ©]8-&& AA A7) 2F
o] Atk wetA ETIAPENE AR EAAH Y A3t FFF] SFA e ATEE A4S A As)
i PUFAEZ 13722 ¥%3% F o|RAL Ag'silica column chromatographydl] 9834 ¥715H4 silica
column®] o]-&-&& A FIAA F St} Jeong (1993)2 7ictado] tehy fell EFA WA 2 HE
224 BAEE o] &3l £E 99.2% ©]4re] DHA methyl ester (34-& 71%)S Belstdt} (Fig. 7).

A A 5 (1972 E71F25E] n-3 244 a-linolenic acid (ALA, 18:3n-3)2 A&R2dAx W7
Ag /silica column chromatography-& ¥ &3t 29 AAM o2 £ & 90% o] 4e] ALAZ o 71%71A] 34
g 4 Aot Bastgch

3. n3 Xghdte] Fe Ma|l|ls

n3 Aite] Aerl5e BEANAANES D APRANE, FUARS, FISHE, YA L, 2L
A27188, Pulag, FPuE, Bl EAE, B2 570828 Sol LA Ik (Simopoulos
et al., 1986; Stansby., 1986; Takahashi and Takahashi, 2000). A¥BA DL S AAs}=t&, B7Asrzt
$, PUAR S DAT DA Y1, =Q9AslE 71500783 Bl AhaiT. shale] 9
FAAZAE HBAM), FHFD EE vins ) BALARL w3, 44, 95, s2EdA} 5 45
2 AA7h Bgshl Belatn Lo, of 3 WAAR, 53 HAAA} 2A Bejske Aoz A
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Atk A7l e BFAEAA L, RS, dLRE, HI157MA 2ol tistd ol Ao T
A Ao el XA BAE D3] 7&estaz} ok

DHAE 9 77 FA% AT 2T (FAHA & A1) vlstq 84 Fe2HE w27t
of 50% FEL2 W, B A (riglyceride) s =% 70% T2 Attt £ FE71EY
FH2¥EM € FP718L AAERD) 94 242 2F 20 mmHg A 813 21 2.2 Kol DHAS] F37} 1 = U
t} (Hashimoto et al., 1999). :

HH Cater (1989) LA 4] o] (551 20%)7} -8 A1 7,12- dimethyl- benzanthracene (DMBA)
o o3 EIAZ] FHO FdEYel VX &= S FESD A7, a0l F4 TS L 1vfe]
Z T8V FU7RIRT R Badigtt. o] Aie A o7t ¢hel B FR A o2 A8FE v]E
3t o, XA 9] FHol gt ® ¢he] LAY &o] th2 ). Reddy<} Maruyama (1986)- o (EPA 16%,
DHA 11% #-f)¢t S54ilE ratdl] £k A7}, 4] o] FolA] tidgo] XA LH, ES A=
Walo|Z 2 nAAolFE FA BFA HolfFATo]l ST vete L& Inteld
L7 A8 RS- Baustdt. E3F Jurkowskis}h Cave (1985) o2 /¢ Aol v X
= %S JES A, offlelTte] Sl ol vdt ¢ 2] A JAHIU L, 53
FrdEFol Al FA vistd of 30%00 B3, of-{-E AH T F oA A2 AT 7949 -5l
= 3 ZF2o] 2A JAHUSE B3t SH 5 (19942 A EPA 2 linoleic acid (LA)E WHHA] F
A ALR 42} 5% B &2 FHrFsk] Fol AREA A1, HAELAIQ azoxymethaneg 33
Arste] tigetS WAAIA EPASH LAS] thdste] vl = 43S AES A, eSS EPAY o]
T4 33% LA ol ZollA] 69%E YERA 1L, 10183 thgUds& Aol A 0.410.6, T oA 1.7+1.72
A -3 AR EPAY o] 7] A BEAAZE-S Bastint. ol d n3 Aite) Ay 7l
n6 AHAe] 715 AR EHN IFE. & Y AHFHE AAS AA-cascaded] ojdtq )9
prosiglandin, thromboxane, leukotriene & AJE| &4 E4] A2 FAAY, &, %5 59 AHAYS
gt 22u ol2jgt 332 EPA, DHAG 9] HH = AAS] A& JAstezA dEH7ds, 3
&, dEF 59 71%E 7HALeh

%3 DHAE M, 99 F ABMTAAN SAHA AP 2A, dopht AAoke] A EF P A
718, =R19] X @} dAsh=tls AT o2 dlA] ch. DHASH Q) #AG AT2H,
3007 2] v]&olE Ef-lolF (DHAX )T £-f-2lol (DHA X o2 vhrojA] FRFAI F 7~84)
Al719] IQE ZARIA Y, Bf2lolT9] o}go] IQ7F 10 % =3dthe AME iR vt (Ki%, 1994).
#7K (1993) o] 12 2] F ol Folelih (DHA )t ofaHT (LA )& AR 2 3t 6713t AFSE
24X B FE FERN O, MR 270N B Fe n|2HEE A, Foleim ol &2 Fvl
A 1 Z &7 =23 ofRf2 o] Aol ol Hlgt B AlgAeE AR
380] A Folof 7o =E3ASS #Est DHAY 35 £18 93t

4. FUAMFO| MF|BITol AIZEDIe| 2|

#2 Hiryama $(1992)& 44 E2] 4ANE7} 1714 29 (HPBAS, 434S, DY, AL, T
% AZ, AN AR AT AYEA PIAE IFE 2] BESGT. BHEN FUEE
WY HASHE AFE 71E (L0022 LS W, WA A 4GS WM A" < VF A" <

“BAA” o £o2 FANAT B AW R B4 AAVES) % Un 2 AW, A3
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AR AV ARAG LS “HAPA” o vlste] “RHA” o A A2 260 L 2492 37
slel, 7b A F AR S0l 7ME BRI, HeoRE DWYS ALOE o 17~ 180, UniA] B

B2 LI~ 1499 985S Jehlidtty Busidth whebr o] Ade AR 17715 AEez
Mol 98-S A Zrxsia ok
58 8

ol’doll A AFT 8-S Q95 EPA, DHA, ALA 5 n-3 X WAHe ¢4EeEsis o2 s A2
B AP NI Ag'silica column chromatography & ¥ 8-3}= 29 AA|Ho] ¢& 2 348 = 58
2ol wbi o2 vepgth sk el g el AE Al 2o RE A EA) o) 277k A%H
A AlzeS g Hart dvkn Bk g3 o3 A Ebel] tigt el E el Tl dTE ERA
AFE ol s B3 £ AF% BYglel A2 Aelrlsdd &3 A7t AP ok
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