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Summary

Changes of fatty acid composition for total lipid, neutral lipid, phospho-
lipid, glycoiipid of 0%, 20% salted mackerel, Scomber Japonicus during stor-
age 4t B'C were studied,

Toral Hpids from mackerei were extracted, purtfied and fractionated into

thres lipid classesineutral lipid: NL, phospholipid: I'L, giyeolipid:GLY by sil-
icic acid column chromatography.
For the studies on polyunsaturated fatty acid composition in red muscled fishes
such as mackerel, elcosapentaencic acid(z0:5n-3. EPA; and docosahexaenoic acid
(Zd:6n-3, DHA) were determined. EPA and DHA composition of total lipids, NL, PL
were  ranged 13,8 - 16.7%, 18.4 - 28.2%, 33.6 - 43.1%, respectively in case
of 1% salted mackerel. EPA and DHA composition of total lipids, NL, PL were
ranged 14.7 - 16.8%, 19.1 - 24.6%, 28.2 - 38.9%, respectively in case of 20%
salted mackerel.

In 10% and 20% salted mackerel, changes of fatty acid :omposition for total
lipid during storage showed the teudency that EPA and DHA gradually began to
decrease, but  did not show a great loss. In 10% salted mackerel, changes of
fatty acid composition for neutral Jipid during storage showed the tendency
that EPA and DHA gradually began to decrease. In Z0salted mackerel, changes
of falty acid composition for neutral lipid during storage showed the tendency
EPA gradually began to decrease, but DHA gradually began to increase. However,

in 10% and 20%salted mackerel, changes of fatty acid composition for phospho-



lipid during storage showed the tendency that EPA began to decrease, but DHA
began to increase. The fatty acid compositions of TL, KL , PL showed similar
pattern between during 10% and 20% salted storage.

The major fatty acid compdsitions of total lipids were C14:0, Cl18:0, C18:0,
C18:1, C18:3, C20:1, C20:5, C22:6, and among these fatty acids Cl16:0, C18:1,
C18:2, C22:6 showed in high quantity. The major fatty acid compositions of neu-
tral lipid were Cl4:0, C16:0, C18:0, C18:1, C18:3, C20:1, C20:5, C22:6, and
among these fatty acids C16:0, C18:0, C18:1, C20:5, C22:6, showed in high quan-
tity. The major fatty acid compositions of phospholipid were Cl6:0, Cl18:1,

C20:5, C22:6 in high quantity.
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B oelihel mme] S:%T BRI RAERE R iy ke tMe mT
fEe Bigbel AERSS AWM AR SEER 2 R o7 W&ol
v, whebd @A RFMEoE 9% mAiRDES RSERCT FEEL T gAR
ol = SHEREE(L, LA, Bmie%o @AMA HAM (Kinsella, 1986) BEECl =3
ot RE (LA A kA3, 1986)0] 27 olof thd WY WP U M He: bRl
8¥ech, dupHse] oo Bl thY &E MEoE = linoleic acid?t ©eol =
ol gt MmE WMESHE Zol WMEV vty daMe T Asiwd, EENE BE
THiEyEe SR 36 KEMY mikd SHMel EEHY I ATHAREHE, 1983;
i3, 1983).

BRI (1984) = BEFERM-Z Bt Mitpaol uishol fme] 2ok 2 HRE AES
T oolou, T3 o AR oW gwHoz W A BES fREE EK
2 % iR ol= MMIREE oleic acidvt B2, 2L HE¥Wwolt linoleic
acid(18:2, n-6)7F EMoln, R B REKIE 2070142 n-3RF BETME
HEGES 2% 3455t ol Mol r, FES Raffi&> eicosapentaenoic acid
20:50-3, EPA) 2} docosahexaenoic acid(22:6n-3, DHA)2b stoict.

ZMRE(1983) of o/ 3}%, BPALM DHAE fmZol Wol SHHoUSm, I FAME
IE, Hojel, Bxlst AL KeEMEA 7ty Yol 4mot: Ak sk =X
Singer M (1983)2 5ol E EMANA Hol T KRBT KX MK 3t BR
7t oodrt #ESHU T, FH F(1981) TEol B2Y(BPA 2.8 YR #F
EER FUIBST e, 1H T4 Yol WM, Siess F(1980) 1H I-5
P 500-8008(EPAR A 7-11g)2 LAHRM Holv BEKXW Y mM+ #cholesterol,



triacylglycerol, iRES AE2 BT 7T &R Cds ¥loktler SH+5H
i SENS BT A7 E RS EHstYgon, EEMA YT fil-cnolesteroid
mMfns fgaEstact.

e mEE L Selrete] sti fafEdRe] shubolnd, EigME HMafEc] Sote
o, ol MEEEVH el WelM A Mot BT B BEMEZe HUT AXHL ¥
2ol ERAMIES e Ee REES] @HS FASD ds 83y YT RH
ol Th, MMMl Mol TEei] AE2 3 AEde AR MESIx- RES R
i oo 2o M2 S@ct sRfiC ol v, 7ol Mol olElv W U F
, ol mhe A% KEMT B IAM ZTrIgkolt EEFEold S Mg~ #HL
7] ol d EfEolny, ML ML aEo o HESS ¥RY W HM T
= BEEMTE 7Y #@estet ¥ o+ dAD, 2edha] of fkel AT prEEel
B e s ol #m = glrt.

o 2 ey AH BL2EEC AL 2 BEY ShE dsix AL, +elE
B 1 R g SEIEol 15geld(HA:l0g/H, #E:Sg/H)Lx o e 5
of &atol 2|52 ARG doiM 2T RS BEMET =7 | delth

figol MLk Refile skl 2T R EEA9T8) 2 ¥ 1S5 REA el
B s Bl BE BT, UED KW1975) 8 &iEs eyl Belik M, ¥
F(1988a) o) iR R UK BebiMe ok, ¥ ¥ (1986b) 2] Holz| BBiiE W BREIEE
kel refli B, R986)2] 712 R ek sl B F, B/ L&
olvh UM T FMiol oh 2 MeRiE MK o BT RS ok, A H,
53] {KH e BeRARy MK kol T HEE ob MobE &+ gith.

aheba K FRAME T5ol Wl Kb Tt st 10%e s B
BEE BTl BETHAEY B (S5 BPAS DHA) FFl K HHES Ut &
MR = B TEe] £REHES ¢ 22 RMsHaict.



¥ %%

£ 085 L &E bLY AEE 27 b AFEAAY EnE. LAEEEL
Embe, mRESL] BARRE(LM Bl o % kol My fEml solvh WS
o, o]Seo FB T MAMRES BREDCE chubal BECD R
wope Kaiceo) TMFAEREES linoleie acidel 27 FAPS WER7E ZE s 214
R

St KE BB BETMMARLE Y eicosapentaenvic acidizibu-3, EPA)
4] docosahexaenoic acid(2z:fn-3. DHA)"h ¥ BEE o4 ® PRI msk B fERS
olsf o] T geBeo| vhshd 2ok et RS MBE vhehdil oo WA REs &
wh e Bl i mos) ghsial vk, REm BT EPASH UBAYE -2 &
BT MRS R (Bruckner %, 1984; Swanson %¥.1987) & %ol FHL ol o v, EPA
2= ROl 4 thromboxane As(TXAs)® ¥ ud(Gryglewski %, 1977). mEEA YT r-
rostaglandin [3(PGla) 2 20, Pils's fi/R GFEIDEN (FAS "hAlw, MBS WK
A 2 mi RS Bl $uh(Fischer & Weber, 1984; Morrison ¥. 1977). PGls
= mi RIS BECH Aol BREE, CRfS#, BAREELL, % JBE(LEE (atheroscle-
rosis), ZAMERM CBF (coronary heart disease) (Jorgensen ¥. 1984: Binsella,
1981; Grundy. 1087; Ralevi, 1987), mk4E(thronbosis), (Kb CHEFI (ischenic
heart disease, 1HD), WIMEZ S FEPS. BBolx R Frh(lyerverg, 1982).

Jorgensen % (1983)2 n-3 BEETMAARESE (PURAs) o) Y =4d RO ot @RS
mtEol WIS SPEONA HEAN -2 Denmarkol 41 s A EI HEEtel BEWO
BET AEZ AR(FHmo T 400gel &1 FER/day) sty Greenlandol .0 U=
Eskimos*toloff THDO) ob2 & BES fahistE HRiT FfESH dataZ S8 LhTh



(Dyerters ¥. a8l
> Hr-- vireenland eskimosis Denmark eskimosst pE#gokod m choieste-

rol, triglycerides(TGs), very-low-density lipnproteins(VLlbls) 3 lrw-density-
lipoproteins (LULs; 2 @MES 2vb <A, 2|2 high-density lipoproteinsuibLs)
o MEE 2tb g otk R WA Aol vk AlTkTh A M el
T REXa- 22 AE AR BEECUTED #E5 0 A S0 b 2
FrRe &l A 200g/dayel 4w BREGH = Dkinawaoll M B Svh. P Lbug,
d0g of rish/days @EESHE HE #Eel BEs2 [E#© ischemic heart diseasel
BE{o TR &EAM HUYS] FUrke Re vhEbdTHKagawa 5. 1984).

Phillipson = (1985)-2 hyperlipidemiad A|Y¢ Aol Al &#8 calory(n-3 PUFAs 20
g BEfg/day) e 30% @ elphsel maxepa(proprietary fish oil, oful Fé&Ea F+ it
M2 FERT WEA T HES BEstT. 2 43, &W®E P2 25 subjects
= ol M 45 Fof uh$ W M lipids- cholesterol, TGs % LDLs - #* W
ok #ESED AUtk

Jacobsen F(1483) ol o]5t™, n-3 PUFAsel o] 32 HE: KW lipidsel choles-
terol |ES 252 FWE mEATI7] $1%, & K& {54 (membrane fluidity) &
oAz sls) MR MME2 $loked  eicosanoids(vascular system®] 4IESRof 2
HREZ 72 A (kW= BEEAHLEZA 252 Wl E£FEE ety #HiEH
t}.

BREH ¥ (1985)-2 BPAS] fER®Y ohvlel, fmel HHY FATAM BERHS I A
o MR BT M THEMY BE HUES £ St AR REAC

Haug ¥ (1987) 2> fm & coconut oilg #3I oM lipoprotein lipase, 1i-
poproteinzt M B AT Rl ¥ ER, fdE HERT Aolxzur 4o
Sokch @&t olck. AR 218l Eof M HDLY HDLzo} BDLs, HO1E % subgro-



tp-2 HIERTHUH. HDLz= FH ##& o = 28] ffofl cholesterole] EMME Y fEMTCH
2 BEEEAY v, FolA Cholesterol & Hirt+& 4#W3d + drh. Lipoprotein lipa-
se(LPL) = K &1~ VLDL(and chylomicrons)2 Hoj=el+= M FHAE Tt

Bepatic endothelial lipase(HL)+ HLDz2| BEE@C] ERENol th7h BE¥olvh. KBhHgA
A triacylglycerol (TG) @B+ 317F #5%® T coconut oilol M=t faphE T o
A owieRskA o] srokoh. KBRS cholesterol ¥EE= coconnt oilzt faholl & xpol
b ot oo, BT TG2b cholesterol @B uhsch coconut o1l M ©f &3k,

=% hypotriacylglycerolemic Z{E 2} hypocholesterolemic #WE = &EMe] Wy
xfolof 2]sf+ Aojvtrt 7 shod, eicosapentaenoic acid+ triacylglycerolofi A < of
1}mf, docosahexaenoic acidi plasma cholesterolof# FpA:itrh. t}-2 ShWofr, ft
2226 VIDL RS fEul kol 2ot M BmgslAT T #EACH

Swanson % (1986)-2 #ahel feliMEc]l m#MED T2 H¥Y cardiovascular disorders

S (5= 9% (Jacobsen, 1983; Hartog %, 1987; Behnke, 1983)2 vt BEA
oud, n-3 polyunsaturated fatty acids(PUFAs)7} B E3I B¥ = &£, Mmh# choste-
ol W, M UMM MR BRE MRl o2 7ok ket

Awad F(1983)2 3 LR MRS felike M a0 RN Y &l BE
pEo (RS HESHATE. Safflower oiled FHT A¥ES #HRT 77t coconut oil

alo

+ R 3 2rc) 5'-nucleotidase, phosphodiesterase 13} p-nitrophenylphosphata-
se WEMEZ A Zette A& BRESHUcH(Flier ¥, 1985; Szamel ¥, 1981).

Flier ¥(1985)2 &M n-3 BETMMETEC 3 H ¥ e, Ea
EEY MR oY EE @53 20 MY 5 -nucleotidase G2 TH ¥HA
oA n-3 WETMMRSEC] 2ol =& 4o BT AT 3 CB nlE2=ele}
T3 EEE BMEC T AW BRO BE2 Foh. uE2=elotTofM 0-6/n-3 R

AR & [k #%{L+ succinate cytochrome ¢ reductase®t oligomycin-sensitive



adenosine triphosphataseof thyt EES* mE K& th=A d2d + odrh(Singer &
Nicolson, 1872).

5% W fayl(menhaden oil)-3 #M%H FZ 56 8% lung microsomal phosphogly-
ceridesoll 4| EPA2} DHA"} #Mfud & #4&Estort. Lung microsomal membrane2] RERASk
koA M o] b TXAS ®#st= ['*C] arachidonic acidE HMEAI7I = aEH2l &
BHol ¥ct. utebd & R MBS RE RIS n-6/n-3 TMMELE L 8t
7|5 7o) [K Makol WES Tvh(Singer & Nicolson, 1972; Bretscher. 1973). o] &
Z=z2|ote] MbiRB(bet viE2Eejoty PG AR T2 A& Bk Mool %
{t = docosahexaenoic acid(22:6n-3) 8} eicosapentaenoic acid(20:5n-3)7} MET &
B2 ERT FlolM B, B, ARER 9 /ol thel M stk (Bruckner &, 19
84) .

Swanson ¥ (1986)2 .LAFEES] BREON oY Wenk n-3 PUFAS] HE < &2 20:
4n-6(arachidonic acid) &} ¥2 n-6 METMAMBESEA ks v SK& HEY
n-3 METMAEDE E&2 T3 .ol prostaglandin &K= #{bAl T Tk, Myo-
cardial prostaglandinZ /CEMolA & il BIZERE W YU WEY RME
ot WEK HBIRERHE S M cardiac blood flow, WMEME MEEAIAM 2233 ®ElS Stot
2 BEIAC n-3 BETMMBEYE-S prostaglandin SOl WM HSH MR,
£} cyclooxygenased FRPHY Higol YEMYTH. 3 (epidemiologic) i@k Gr-
eenland Bskimosel HAEAANM Emtt ClFzt mBE $2 BES Zolut,
o o] % HMET LB BLHY stressS] Aeistol A fREEA TVt MEsH glct.

Szamel ¥ (1981)of 25+, lymphocyte ¥ Wutol th3t Mt FmMBlis &
AL WE I8 MR EHEol oY BU MESL ok fEMTATH(De Deckere %, 1488
). ol Rl &% sl Hex g7sty, &M MK nembrane-bound B2l EM S W
sl ol RS RIE MAEGHK UHAM 2 vital MEol HE2 23



BEML. AS W, 5 -nucleotidase &M (Flier %¥,1985; Awad ¥, 1983) 2]
o] %% ¥ adenosined M2 Fotod LA WY Mkt Wlste KRS ThH 2.
o) W2 MmEMRE T Erk oo

Tibbits %(1981)-2 R Mol MW (FRBHME) 2 B8 W3yl £98 P
] MRS EES ke BEEolvh(Singer & Nicolson, 1972; Bretscher, 1873). (&
phospholipid acyl chain HEEel o2 R —EF W7ol ST —“H{FS FUW
of E2el i 1 e 2w BE &SNS ot B¥-s TTh(Bretscher, 1873).
WP YUY MK viral agentol 2siM M KR TRt Ml RE @B SO
$EFol chsto LS FTrh. fAmMe s IR MRS AE UMM mE MK, EL
o} #{pol thsted #p3tch. mhepd VHAY MRS 2 HSEol thsto SaBRyoln,
gugsteh, LR T (SS 939 Ll M BREE-IKHE (excitation-constrac-
tion, B - C) & REMT RE2 Tris Wol FEHE ATt

De Schrijver ®(1982)-2 oleic acid, linoleic acid % a-linolenic acidv ®#¥
o LY B BMES 3R nembersolvi, £3 g0 HETMMENES
To M- @8 nicrosomal fractionsolM sl v desaturationz} chain elong-
ationf MKl 2islM doithch, ol g BEX M2l MWW vl HAsteh. 2 acyl
ErA xb0] B-%lrlof A i K&l A ME oia] = desaturase BEEF o} ti3t oleate,
linoleate, a-linolenatespol #g&=loiZivt. MFR EM2 BRI RAM® T2
&l ool 2siM BREE A, FMMENET RE SETHNEDER KT
v RHERMR U2 Al BEIEA i BEE Zertth.

Wickwire ®(1987)2 £ FHo 3 +4%72 BREAL geometric(cis/trans)®t M
MiElike VB RMERME ZUI olg RHRMS RIS ~ Y7t ERE
ofuiv] o] el #HEIM AL FEste A2 E g Urh(Aitchison #, 1977:
Craig-Schmidt %, 1984; Chappell ¥, 1985; Finley %, 1985; Mellies %, 1479).



Tk g5 gk LR (infant) o oitt RMRMO RGBS HMES Uiz
A dgktt.  Trans-fatty acidsv M RBEEIM PR 7hxl EHO Aol LAMREM £
Mot PG EABA sl BB nlxe HoE Yeizvy, PC MR- &#E trans-fatty
acidofl 2shM JH¥EE o121 vf (Kinsella &, 1979), 4% Y+ RMEEM MRk
R TEolM fLRAA BER vixv Aoz ged7ch(Jensen ¥, 1978; Kinsella
¥, 1981; Privett ¥, 1977; Hill &, 1979; Potter & Nestel,1976: Read ¥, 1965;
Ross %; 1985).

Bruckner % (1984)2 EPAYF MET RE - vkl ool TXA: SBRT ABHBE M
of &% Pal. &EE WA A7Ie I, DEAV BEY REE FoM PEHYOT THA,
= WAtk o] 2 DHAZF ©i% anti-thromboticstthe -2 §fagesyu}.

Dyerberg(1981)= EPABKZ ol PGlzot #AFY (L&Y (PGlS) 2 WS T, {dHE =4
& 7HA L, TXAZE SRS (b&Wol EPAR S FREMML S ERE 7ol Bol S
anti-thrombotic ZR7t EET o] Bds| dojtrt: 2Wg |WEAL].

Morita F(1983)2 ARIS MMt Pel.Z ARY & U2 HE}YT, 2
EZoHA Fischer & Weber(1984) - AR Mol 25 EPAZL PGIaZ o) HRP @S
HUsHA A@stodrt. £ e 54T KW PEI.o} PCIso) W QM (urinary
metabolites)= 249 T AM JEES 49U MES SHER23 M £ ko] BPA,
» TA % 40m0/day(Bqivalent to 4g of EPA daily)Lt 5ol (75g/day, Bquiva-
lent to 10-15g of EPA daily) ¥ (Hartog %, 1987)= BRL= Bl PGl &
Y12l S#-c 100ng/24hr v of W /T REMS) sbel Hif BSRI(bleeding time)

o] M7t WS Y. o] E data: I ¥ 5E (thrombosis) o Eifutt LB (ischemic
heart disease) 2l #Loi+ BPAZ} PGla 28K BRS MO LMW ob: 723 —Ea}

Art. V4 AR E#oAM P6 AERMR EiE S =iz A E®E 3+ peroxide

toneo| PGIa &Yl =88 2t}.

¥
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oleitt T MK, MEMRE LEW LES BnH ORI mRES] R
Aol M e el MRE RSt MR 71 Yol ok, X2 &S Y9H @
# Y Ege] e 2R vTmE BRI AM Biol M %K, P60 AR
AR & el YAH Y anti-thrombotic Mol &8 Frh 4o dtct,

# F(1985)0] EPA WEERON 2T 4AH(FR MR I #WY ERE F&) 10, i
# cholesterol®] ¥4, HDL-cholesterol®l @AM, /[ -k #EEAES] BT, Mmik #E
o &F, bk WiHaps MUt FArR] PYHsiche R @S olgh Fol
BPAZ @R & &WmE 4% 1T oA SR Wl HWRA dsiMe
2 mEk K BMES] mol W HETE Holdch. M/ S8 HIE) ERS EPA/AA
feeol Aot 733 fHW MER-S ctebuledl, arachidonic acid(AA) &b EPAL MG
A BEEEA So17F & &A1Y, phospholipaseot 2]a ifEME T ¥ cyclooxygenase
%ol 2F8 — BME KEA ool &/l PG, TX, &2 leukotriene(LT) ¥ T ik
5lo{ 7 vh(Kinsella, 1981). Lipoxygenase+ arachidonic acid® #®{ leukotrienes
(LTs) = RiEMS RED 22127 KEAX BFE A2, 8 2@ #sto] {t
2 Etf(chemotactic) 2t {L% ;E®)ME (chemokinetic) #¥aBol MRER3c}(Hammarstronm,
1983). fanhel n-) MESMAEDE S5 ET leukotriene R4E | 2ls) FEHo
¥l LT-nediated #E o} WS o] KHME A HASITHLee ¥,1985). n-6%2 T
{LReliBE> tumorigenesisel W9 WHE o {Eish=ul(Carrol,1983; Carrol, 1984;
Brickson & Thomas, 1985), FEMHISZ =2 PG ME(S3] PGEz) = M M
e A &S] MMM B ch(Rarnali ¥, 1984; Turkowski %, 1985). n-8
EiMe 2 HM SE- NE KRR KES So/st7A 522 PR+ BB KK
M=o Ucte A2 gHctch =3 6 AR E®WSE BEES ABHS U
2w, Bskimos®t HAAR 22 FLEMH HEES 2, o722 mm7t WEY
= TRl Ert.

o

- 11 -



Tashijian % (1984)& 2o} menhaden oilel #53-2 #LMROI n-3 BTl Y ek
S 4] A don, B4of B MR EMS PGE ARl YT MEET
2 BEATT

Rarmali % (1984)2 & fmel MIAES  adenocarcinomacl n-3 wEFEME
BEEol ol oM n-6 MEETALFIBRESME (T2 arachidonic acid)el HREROY olsh MK
BES AWE Al 3 PGR2o| 493 MUt Alee 2 ATh

Turkowski % (1985) % 20% I8 menhaden oile] R#s #pyR HM 72l HBEW2 5K
E M2 sl 7ichs #4E3ct. Arachidonic acid(20:4n-6,AA) o M cyclooxygenase
of os] AEEAT PEI28 TXAE /MR #EaECN WobAl MEESHL dlth(Kuel ¥,
1977; Ruel & Egan, 1980). 3, MBI TEoixl & PGlaE M/ HE%E MM fF
S LrerUhE Ziof wial, o %ol HE# e s mvk MeES TGOl HAHI
o th, RPACIME 72 Ao 3 PGlset TXAs7F EREIA T, PGIs7t PGIzot ¥ EH
2 UPERLER B, TXALE fi/MR SESEARCI gt Rol B IR, ERA/AMNIY HST
MR el S ETFE o TXAz2} THAsSl fEMS atolel 2fThehr &S ook, 2
evh 2 A% mMRelde BPATH MR lipoxygenase Aol M KiiE oixl=wiE
TRAsol Sl B2 vie] o, 235led  EPAON %Y TXAz #P&12] MEGIZE Wrh(Nestel
3|, 1987; ¥ |, 1985; Gryglewski, 1877).

EPAOl ol 3t /| Bk &EM D41 BB 1. EPA SRERCN 2% dudvi AASl (Kol o
s TXAz Egiiko) € F2u}b. 2. BPAS] phospholipase &M tHE N ols) AAS] A7}
BoLst D, THA: ERREe) EF et 3. BPAZF MM cyclooxygenase2 (H#3h,
MoRAM THAzo1S) K8 HPAISch. "ebs 2ol W HRA 2shM 2 ¥EM mechanisa
ol 4 wugslojxl glct.

- 12 -



11 3 it

1. H#

merE 8F 20 AMEAE YU4E M BEH FO %o, Scomper japonicusg

B RATl WM PR fERSHC
2. o Bieel M

Smeivh 7o ot MEARR MAECD THE RIS St skt 1Eol whE b
= trs, MBS KBSt 3.5% 2Bl #5 1ATES S ol e TEel #
04 B0 BAAT ¢ & LS YT AT EEst 3080l 471 1XA ¥
o tps 5 WA Dol BEOHA WHRMMS T KR sMISoiE vl B4
el HAE BET B2 KAV SHA AKET BAcH AR HAHo EY

& Wme Bidol A 10%, FLBE 0.5%, ¥ E 6%, ofThE 6%E AW A

FEhol 49 20% T2 X5t WM.
3. WirE B T

1) e BE 728

Bligh & Dyerqs: (Bligh & Dyer, 1959)of whet} Fig. 13t 2 H®w2E Akt BES

MY oh-3, Rouser B (1961)8 Hikol utet  silicic acid column chromatography

- 13 -



Sample 50g —— Chopped meat
Chloroform : methanol(2:1) added to 300ml

Mortar (homogenize)

|
Filtration (Buchner funnel Toyo. No. 2)

1

Residue

|
Chloroform 100m@

|

Filtration Mortar (homogenize)

(I
Filtration

‘ Remove to residue

Filtration (II)
i

J

Filtration (I + II)

Adde to 0.88% KCl 100m? (mixed gently)
Settling for over night

Take a lower layer in separate funnel
Addld to 0.88% KClI 100m? (mixed gently)
Setlling for 1lhour

Take a lower layer (spread with Na,9C4 )
Dehydration put in a refrigerator for 3hour

|
Bvaporating (50mf)
Dissolve with hexane

Seal up with para - fila in cap - tube

Fig. 1. BExtraction method of crude lipid.

- 14 -
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#OZ hMEE, #mER Y MRS S#otuck. ¢l silicic ac1d® 3%

o colloidy MM FE BRET vhd M 23 A2 Fofl 120°Colld 2417 £ sil-
icic acidE EME/EA 2tk o & & 10gg st 223 zxEo3 HR(slurry) &
F& el column( 2Cm x 40Cm) o @ ATk, of7|of it R & 50-100mg2 2
Yot 129 2-3%gel FEUH Eeluiel =% BT b S salkowski HABRO T
Yol & o A2 222 EFo3 S SMIRES S#stct. T2l acetone
25 mthctol HERE S ABlstolon, oy Us15Y Mol wiol 8 wi7bx]
YEI Mol BIRES S#shch.

a
rn
n

dlo

2) bl BB AT

TEY FMER, EER Y BEE K BN BT BREY T FMEE,
BB, BIARR Y MRS IN BOH - 95% ol5r23 WS the, 14%BRI- mlEre
Jnlg 7kskod 95°Coix 30¢ 7 Mk fmdkstoi BMiEE methyl ester® TE ctg
GCZ ZHrsbAvh(Fig. 2 9 PFig. 3). olml GC 947 #EM4-S Table 1o Lieujs
shet 2o, RGBS FERS T BMS oS A 7 47 =2 fiE
Stalvh. B fRAfEES] i R8 X 7] AF = Rig. 4 Y Fig.5of beufgict.

P fElEE° 2+ C14:0, C16:0, C18:0, C18:1, C18:2, C18:3, C20:0, C20:1,
C20:4, C20:5, C22:0, C22:1, €22:62] methyl ester(Applied science,lab. Inc.)®
{EM s ct.
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2 drops of sample + 30m0 IN ROH - 95% EOH
Reflux heating for 1hour at 85°C
Cooling

Washing with 10ml Bz0 + 20m@ hexane (3 times)

I

—
Discard petroleum ether Aqueous layer (lower layer)
(hexane layer)

Added to 6N HCI 10m@

Washing with 20ml hexane (3 times)

Discard aqueous layer Hexane layer (higher layer)

Washing (3 times)

Dehydration with Na,S0, for
Rotary evaporating

Remove to hexane

Mixed fatty acids

Fig. 2. Preparation of mixed fatty acids.
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Mizxed fatty acid
Added to 149% BF; - methanol 3ml
Reflux heating for 30min at 95°C

Transfer to separating funnel with a small of hexane

[

Discard aqueoud layer Mixed gently with 50ml hexane + 50ml water
Hexane layer (higher layer)
Washing (3 times)
Dehydration with Na,S0, for 1hour
Rotari evaporating (40°C)
Remove to hexane
Hixedl fatty acid methyl ester

Dissolve with hexane in 2mé Vial

GC sample

Fig. 3. Preparation of mixed fatty acid methyl ester.

- 17 -



Table 1. Conditions of gas chromatography analysis for fatty acids
of total 1lipid, neutral lipid, phospholipid, glycolipid
Instrument Pye unicam 4230 chromatograph
Column 2m x 0.5cm glass - column
Column coating DEGS
Carrier gas N2, HZ, Air
Carrier gas flow rate N2 (40m@/min)
* g2 (40ml/min)
Y Air (40me/min)
Detector FID
Column temperature 190°C or 195°C
Injection temperature 230°C or 250°C
Detector  temperature 260°C or 270°C
Solvent Hexane
Sample 2ul
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of fatty acid composition for phospholipid
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Table. 8. Fatty acid composition for glycolipid in wmackerel

(area %)

Saturates Monoenes Polyenes
12:0 tr. 14:1 2.9 18:2 2.4
14:0 5.6 16:1 ND 18:3 tr.
15:0 2.0 17:1 ND 18:4 tr.
16:0 39.1 18:1 40.8 20:4 1.8
17:0 ND 20:1 tr. 20:5 1.8
18:0 ND 22:1 tr. 22:4 tr.
22:0 ND 22:5 1.0

22:8 3.8
Total 46.7 Total 43.7 Total 8.6

e — e
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RPL and DHA composition (%)

N O p OO O N @ O O

Fig.

B:EPA — 10% Salting
N:EPA — 20% Saiting
0O:0HA — 10 % Salting
B:0HA — 20% Salting

pro—
N L~
- e A D
Ll . . > : N
., .. v - A e
.. . . & o <
A ) . had . s
KM v ¥ e, o S
Iz a oY o- <
.o - e b o -"l
- - v Ky s
i o -1 i
3 : [ S W
) . . . . -t
R % ¢ N R
: : 2 e R
S N el -~ o
- T ot Y [+ N
Pt S NS : ..
e e H <t i e
B e . y e
o T . Ly e .
: I .l N
. . .. v < 34
o : :! > B
- o kR o e N
.o e . st -, °
- L . ‘- -~ :.'
- I >t .7 s .
T . “: X - 5
. s ‘. :” o ;-
% .. [ ‘. i o
o ' s . - p
4 e o 1 ="
.. 27 S I 5 N
-y . . Tee [ ool
. sl .. e . M
. - .. ...l .’l' ..'
" e “ . . g
. . i o "
: L 5 - »e .
N X Iy -4
- . K% 230 e ‘e
~ Y » ol - ARy
he 2 o) - <l
24 Ny o 4 . v
B =1 Tie 7 b
.« L) . NG
o NE 2. [N . ~
. bl e H . e
. R ced . ¥
4] ‘o ( i M -
Ly h ¢ . o e ..
! hes . x
i - " N "o [~ .y
- N 3 .
o1 h Vi R Dy L
te . - . .
: N : o ol
: 3 ._ X , R
. . Y v ..
. I8 o <= - 1
. o S - .t :
. : - 7 N I
et . R - .
. - b .
o A I ;J KN ‘%
» B 0
M . S ] M
n ! X a4 W 3y
- * . e o Y
i X . o
- -: . (X .0 A
y -~ 154 K

Y TRk
SN

A
-'I,.‘

-

Freate
SRR

[

Slete Wl ?
AL AR

R RT,

O T AT SN

Jo) 20 30 40 50 60

Storage period (days)
EPA and DHA composition of total lipid in 10% and

20% salted mackerel during storage at 5°C.

- 32 -



B4 and DHA composition (%)
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