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=ABSTRACT=

Ten college women were devided into 5 groups and treated in randomized block design for 5
weeks with 1 week interval between treatments and subjects serving as their own controls. The
experimental diets were corn oil diet as a source of n-6 linoleic acid, perilla oil diet as a source
of n-3 o-linolenic acid, and fish oil diet as a source of n-3 EPA and DHA. Dietary fat was supplied
at 30% Cal and modified to give the total amount of saturated fatty acids and monoenoic acids
at constant level. There was no significant effect on serum cholesterol level by different PUFA.
However, on a gram-for-gram basis, there was a trend that the decrease in serum cholesterol was
proportionate to the degree of fat unsaturation. On the other hand, only fish oil diet significantly
decreased TG level but no significant effect on the relative proportion of TG in VLDL. The degree
of hypotriglyceridemia did not correlate with the degree of unsaturation. The relative proportion
of CE in LDL was reduced by all PUFA diets but significant only by perilla oil diet. The relative
amount of apoprotein in LDL was significantly reduced by n-3 PUFA. HDL-Chol content was significa-
ntly increased only in fish oil diet but no change in the relative proportion of its chemical components
of HDL.
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Hypercholesterolemia, hypertriglyceridemia 2
hyperlipoproteinemia 5 A @At v 333
%ol 7 5} = (Atherosclerosis) & @3 FAAY A3 32
3 (Coronary Heart Disease) 59 LA A EAAZA
Zasie R Fglo]l AAHo g™, Hojz
polyunsaturated fatty acid(PUFA) t+& A # &
hypolipidemic¥ 9 3& Fohe 22 Bol BiHo
gt} ATl A F2 435 PUFAE S+5F718
o] } safflower oilolA €& linoleic acid(C18: 2,
n-6) ©1 A7 Greenland @] Eskimo$l & vlth &S
Wo| o B n-37 eicosapentaenoic acid (EPA,
C20 : 5) 9} docosahexaenoic acid(DHA, C22 : 6)&
Q4 ulEeom® FZQ M= SF57IEH A
So 43 e ol B718H 7189 dHxE
%o} n-37 a-linolenic acid(C18 : 39 A= A
3] ol 1 gith 218 &4F 715 B2 AW
A C18 : 20 ¥]Bl] E7] 8o B Ak C18:3
o]u} A Mol B A4t EPAS DHAE B X387}
A33) E7) w2 2EE tocopherolS #o] A
Ao Al ol AWEE oF M
&) lipoprotein ¥ I ©]9]¢] A AthA}el o
WYL FeA HESTY] 5t E dT7odA 71EF
AL Eo] dEA 109 AuiAddlA C18: 2
9] F992 comn oil# C18: 39 F¥<! perilla oil
3} EPAS} DHAS F9¢ ol#E 2ol9 2o
247t 1394 S48l ZF At FHY TS

F&sA

AsixiE Y gy

4848

BATFY tdzte gigtaed AegFd A 10
Ho 2 Wi AH L 224(20~254), BEAF 2 55
kg(48~63kg), H# 4142 157.3cm(147.4~163.6
cm)olR o, A4 A@o] A7 12N H

B w7tx] ofd F79 HEE BL3A g
E3 HA He Aol Aol 7 JFE 11
2 =2 74¥2(10%)= randomized block
design('¢ &g ol 93l 57+ 2 Yo Table 191
A9t o] AY3Ytt BE ALPAESL 4F 2
F9 45 Aole AYelE Fuda, ARFA
242 HEE 3tk = A¥7IEtdE A
g5 AFEA Qo A4 0] 37 e vt
ZA AF A A Zo] HAstH o Ao A ca-
psuleZ THEO] At} Zo] HFHEHTE 33ch
oo AP2o] A A F AxA APt
F<63o] ZA AHAS AL

g 4o)

330 FHE RE AEHole FEFL 1800
kealZ 8HH 1, 1 F BFEEL55%, BHAL 15
%, A& 30% 2 FAHAL ol FFE AL
Table 20 A9+ 2] n-64l linoleic acid SYL =
corn oil capsule® FF3A1(COT), n-3A1E 9
a-linolenic aicd YL 2 perilla 0il(Z718) cap-
sule2 FF38929(POT), n-34 EPAS} DHAS
FYo 2 fish 6il(Marinol, 22 #A vl 52 3] A}) cap-

Table 1. Experimental design

Weeks
2 3 4 5
Block
1 CO Free PO Free FO
2 CO Free FO Free PO
3 FO Free PO Free CO
4 PO Free FO Free CO
5 PO Free CO Free: FO

Each Block - 2 subjects

Free . Each subject was free to have homemade food
and activity for 1 week between experimental
treatment.

Blood sampling was done before and after each treat-

ment.

CO : Corn Oil Diet

PO : Perilla Oil Diet

FO : Fish Oil Concentrate Diet
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Table 2. Fatty acid composition of experimental diet

Aol mle Jg-

(g/day)

Group SFA MFA SFA+MFA Cl8:2 C18:3 C20:5+C22:6 PUFA P/S
Diet except oil 1040 861 1865 429 075 0.04 5.18
CO  Corn oil (368) 584 1180 1764 1773 046 - 18.20
Total 1588 2041 3629 2202 121 0.04 2338 147
Diet except ol 1004 861 1865 429 075 0.04 5.8
po  Beef tallow(8g) 400 334 7.34 025 005 - 0.32
Perilla 0il(28g) 236 495 7.35 419 1649 - 20.68
Total 1640 1690 3330 873 1729 0.04 2618 160
Diet except oil 1051 7.86 1837 223 0.81 0.60 6.64
po Coconutoil@sg) 653 136 7.90 042 - - 042
Fish °(“1§‘_’5";)emrate‘ 343 382 725 - - 5.00 555
Total 2047** 1304 3352 265 081 5.60 1261 062

SFA ! saturated fatty acid

MFA ! monounsaturated fatty acid
PUFA © polyunsaturated fatty acid
P/S : PUFA/SFA ratio

* Fish oil concentrate contains EPA 25% and DHA 12%

** Saturated fatty acid>C12: 0

sule THFe] A7 ol FF3IUL(FO T). o
4 monoenoic acid(MFA) &} ¥3}A}3te] §ho] A
o] ZA 2A317] 93 POT AN A< beef tallow S
#Zo] FF89ed, FOFIME coconut oilg &
ot = FOT oA AH4-¥ fish oil concent-
rateoll & A*e] 43 & 2}7] 913 4] dl-a-tocopherol
acetate(1.2g/100g) 7} 733}1s]o] AY7IH 2o, T} &
F  CO% POT = 3}l 200IU9} d-a-tocophe-
rol(ZZH &, {3¥d F434HE FF3A

A4 P

AP 37HA] A dolg FFWI A @
EI1FUHE ol B FF L vpA Y F A RLE
%< F(overnight fasting) T 2 o} 941734
AN dAE 30mE AHSA FA serume
Ealate] AP &N polyanionic precipitation

€ ©| &34 High Density Lipoprotein(HDL)-&
#2813 total cholesterolE &4 3} t}. Ultracentri-

fugation®ll 2}&}<] lipoprotiend £2]3}7] 3t F
AHE S serume 4ml¥ pooldtd ApE3dIYon &
F9] serume ¥F 7)Ao dUE H71YF 3o
lipoprotein patterng £33ttt U A serume
1 FA W5 REE AT triglyceride(TG), toco-
pherol, malondialdehyde(MDA) S = R A4t £
XE ZH3ed AHEEA

CELE IR

HDL-cholestercl

Burnstein® 2] polyanionic precipitation'}' 2.2
B-lipoprotein-g | A 8} 1, 45 A1 HDL-fraction
238420, T-choles 5. EAAIF(FA| 318152
A& AHE-3t] serum® FAlol cholesterol&
Z334) o] W EAAIGH YAAGE EFT
t}3 Mg A A37] 98] NarEDTA(ethylene dia-
minetetra acetic acid) & #35 X7} 8.0mmol/L7}
HEE Hrtete ARgsid
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Lipoprotein®] Ultracentrifugation

Serumeo] F&3td F AbgolA 4z 4mlH
pooldte] Hatch®} Lees'” Wgoll uhel ¥2)dtct
Sorvall Superspeed(Model OTD-75B) <} Rotor T-
865 (fixed angle) & AM&-31%.2.9 ultracentrifuge
tube(1.5X10cm) ©l| serum 8mlE % 3 density 1.006
g/ml2 B NaCl £2(0.195 molal) & tube E7}A]
F 717 E017HA @Al A 3] A -3 cap S B3]
3led 40,000rpm(114,000X g, 16T ) ol A 16A13F §<F
AR} AT AAE AAH e E A
A 8HA] FI tubeE LRFAA ¥ e FE T
oA g FM ZF 15ml FEE HNA syringeE
Pohhglon, o] & H719% 3t o Very Low
Density Lipoprotein{VLDL) fraction® X1t}
oluf A&t tubed] LAl £AF vl A FE
8mlE thA] syringeZ # 3o Al tubell ' I density
1.182g/ml?] NaBr £%(244 molal & % AJA3]
tube E 7HA #2 Wo.2 Fvldd 40,000rpm
(114,000X g, 16T Yol A 20412t B¢ A4 E-2 8o
VLDL% Bo} o] A§ 34 ZF(15ml 3E)E &2
U o 2 tube YN A syringeZ FE Yo o] A&
A719% 319 9 Low Density Lipoprotein(LDL)
fraction®} YR HAh S-S P4 A7) AR
H o] A A1zt 2t A4 £33l tube] ol A
2E] A3A 5ml& #3td HDL fraction®. 2 It
F3l9on, o] g} o] L& Zlipoprotein fraction-
40T o) B#= A t7T lipid composition ¥4l A}
5 At

Lipoprotein® Thin Layer Chromatography

#2]¥ lipoprotein fraetion® YA HFE 3F3}tA
Folchs'" 9] o] 2}3to] lipid extraction3}%ct.
ol X|ute] ¥-HE ot7]9] 5] &1l o butylated hyd-
roxytoluene 0.005% & 73l A& 239
2 o] GAI N, gasZ FEAIA AFH o2 G-
lica Gel TLC plate®ll spot3t<] petroleum ether :
diethyl ether : acetic acid(90: 10 : 1 v/v/v) sol-

vent system®| A ¢ 3027 AMAIZ & free choles-
terol(FC), cholesteryl ester(CE), TGel 25+
A& A chloroformd] Al extractiondtsd
A9 AH8-5 A} o] phospholipid(PL) spot+=
1 5 2F3}] lipid extract®ll A 34 Bartlett'? ¥y o
9] 3] 4] phosphorous& #2413} factor 255 &3l Al
PL 3% AF&39 ). =3 chloroform : methanol
(2:1) mixtureZ lipoprotein® lipidE& &3}
methanol$9] proteine Y4 EEdt] AES 01
N NaOHdl| 8§33t LowryS'We] gl 93t
proteine A @391 c}. Lipoprotein fraction®] FC}
CE9] ¥4 Silica Gel plateol -] &l 1ml chloro-
formoll &3t YHEFE 45 02ml4 dupli-
cate2 # 3t McDougal® Farmer® Wl 2] 8}
1 fluorescence intensity S 7 %] 1341t} Lipop-
rotein fraction®] TG spot-2 0.5m! chloroformell %
&3t serum® TG A FH 20| Fletcher® g
o2 FA5

Lipoprotein®} Electrophoresis

Tris-barbital buffer soultion (pH 8.6~9.0) } cel-
lulose acetate plateE A}-8-8+4 20u19] serum<
electrophoresis(180v, 30min) 3t Z} lipoprotein
(VLDL, LDL, HDL) & # 2% &, Oil Red Om2. &
4 3ted 2} fraction2) Ath A<l %S densitometer
2 ZA39h

Serum Fatty Acid Composition

. Serum®] YA #FS 335} Folch”’ Wi 2 2 lipid
extraction3t 3L, o] X|%3Z& A& Morrison'® %3 ol
93} methylationA]Z] ¥ gas chromatography©ll
9] 8te Zt sampled} A X & ZA 3} oo
AHEd 27&, GP 10% SP-2330 on 100/120 Chro-
mosorb W AWZ packing @ glass column(6ft X 2mm
ID) 9l flame ionization detecterE AH&3} 32, injec-
tion temperature 200C , detection temperature 230
T, sensitivity 1 X 10%, gas flow ratet N, 15ml/min,
H: 40ml/min, O; 60ml/minS. & 3t A}&5 A}
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Serum®] Tocopherol® Malondialdehyde

Serum®] % tocopherol®< Desai'” 9] < Al
£3}a] spectrofluorometer®l 4l excitation 286nm,
emission 340 nmo 4] fluorescence intensityE &
Aol TEEA g wnAFIFAYL =Y
MDAZE Yagi® Wl 98t spectrofluorome-
teroll A} excitation 550nm, emission 515nml A1 flu-
rescence intensityS 33t EFE Y3 vlw3}d

AF3ATh

SAAE

z+ 7o} Ag4o] o A7} Foll tha|A serum
lipidZ= 4 lipoprotein®] chemical composition %
tocopherol, MDA &3, AMHE ¥ ol g ol &
Student’s t-testoll o3 543 fF4E FF3AA
o

Aot ¢ nE

o

et

B a7 yiate 20~254 AdA 1082
APao] B F AFole A W3t AA2(56
kg), hematocrit® A@24e] Fo Moy § EF
U~37%2H AFPHold o3 HIIF AU
Bleeding time A ¥4 0] £ F COT 2 3.822.
g1E 02 POTL 325—3.08%, FOT & 2.88—3.35
gow 7tz Watgded A ¢ 2F F94L AN

A COFL #4332, FOTL F713t n-37
EPASt DHAE o] A3 3 Eskimod EAIA
2¥E A BHGFo] Fo= B¢ AAE
<1t} EPAS} DHAd # Al bleeding timeol Z A&
& EPAS DHAZ R E HE o] A= Prostaglandin
I-3(PGI-3) 7} %°}A arachidonic acidel*] TE°
Ae $31%7 E4 Thromboxane A-2(TXA-2)9]
A E FFe Ao 2w $IFES
A FT G H I,

Serum Cholesterol

B dFo M= Table 391418} 2o} CO, PO, FO
A & 2% serum cholesteroldlE A%l W
37 I en, COTe Aol Fo Ax 79

& FFolYoy FOTAME AEol £ ¥
238 Z7tE9en, POTAA T 3 A E A
&g Bt Harris5”# Saynors*< salmon
oil% MaxEPA(R A ) & 27t 45 E& 2470
E< 53194 w serum cholesterol®] Z4H A
i, Mortensens?"3 Ruiter $%2& MaxEPA2| 11
5ol E 475 F493%& W serum choleste-
rolol 4F< FARUTE Rt o] A7
717kl Hl3te] B AFolMe ZF A Aol Fo7)
Zto] 139 2Rtz fFoA4de AHE B
ol U5 & 7|7to| 2t Al €t} &9, Harris T
wo] By o3 n-674 PUFAY A$E n-374

Table 3. Effect of n-6 and n-3 polyunsaturated fatty acids on serum total cholesterol, HDL-cholesterol

and triglyceride levels in human subjects

Corn oil Perilla oil Fish oil
Before After Before After Before After
T-Chol 1703 +315 1736+280 1781+447 1659+305 1551+194 1719+271
HDL-Chol 846+ 39 88+ 78 92.0 + 25.6 848+ 78 800+ 37 896+ 98°
TG 1647 £334 1751+222 1809+298 1734+160 1955+421° 1545+111°

Values are Mean+ S.D. and expressed in mg/dl
T-Chol. : Total Cholesterol

HDL-Chol. : High Density Lipoprotein-Cholesterol
TG : Triglyceride

Superscript a or b : Values with different alphabet within the row were significantly different

at p=<<0.05 by Student’s t-test
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PUFASH vl@7bA 2 cholesterol S ZAAHATH
st} o 7lo 1E9] o] &2 PUFAY hypocholes-
terolemic effect¥= n-37 &} n-64) fatty acid AA| 3t
zto]7} opd BESEof 7|1 A F
n-64l PUFAS] tE A< linoleic acidE 1¥AF 2
M) o1FAFE Z2udE ¥, n-34] PUFAS! o-
linolenic acidx= 371913, EPAS} DHAE ¢ 5570 <]
olFZA%e] Qler g, n6A PUFAS] v)us] & o
BE3le7t 2z} 1509} 27547t Hlo} BEEE
A A z-3te] AYY 2% n-674 PUFAS}
n-34] PUFA &5 %32 hypocholesterolemic ef-
fetE Bt s olgge Wyoez £ o
TFoME 2709 o]FAEE FuAE PUFAY ¥
o2 @4ste Bgd, COT S 100% 2 7H3 ¥
o POT-S 145% (1.4581) 9l ] F = 32, FOT < 80
%(0881)7} S22, ARl 1F7Uktel] T3
2 @A CoTAA e AY Aozt 9L, FO
ZoAMeE 238 o F7MEU0%, POl A% ozt
#4d Ao°) Harris® 9 o3 A=A & ¢
ol A= MFA$} saturated fatty acid(SFA) &3l
% JFL ujAst7] 98X MFASH SFAS] §H&
Aol #A A% 7] W&o, Harris$'?¢] 27|
A AR vieh o] B AFeM= 2 F9f serum
cholesterol 3= B-X 3tk o G o] opdrt
Al €t

HDL-cholesterol

HDL-cholesterol &2 COTol A& A <] st
A1, POT M E ozt ZAhste ZFE BIyov
Sejde g v, FOFdME S48 57t
= 2AtH(Table 3). Saynors2 ol 2] 8}¥ MaxEPA 20
ml/dayE 2470 €5 FAAS @ A&HHe
HDL-cholesterol®] 3713t tta glem 1 g
G 2o 23} cod liver il L5 & 3F
W= 452 AFAAFHS ol HDL-cholesterol©]
Z718ga skl ¥ ATl fish oil concent-
rateS 1F9olges L 715 FH¥ed=
FOZ-ol| A= HDL-cholesterol¥°] 2433 A 57}

=10t} §8, Sanders®} Roshanai® ol 9J3t¥ 2
Fo A etztol 25Ul B ITHERLt e FEY
fish oil(EPA and DHA, 596g)& M#AAAES W,
HDL-cholesterol®} plasma cholesterolol & #3}7}
AL 2 ¥S 3FFY F9AE o= HDL-
cholesterol®} #2141 Al Z 7= 2.1 total chole-
sterolol & ¥37} gigioy, o Foglg Hogt
HDL-cholesterol®] <3t 37} 3L plasma choles-
terole A #AAFHUTDR A, o]
EPAS} DHA7} plasma cholesterol® HDL-choleste-
roldl F& 9FL o] Mg Rodte 7tH F
oo wetr gston gae oA 7111HY)
E2F Foj5194& wol= HDL-cholesterol ¥l ¥
AR g FFo2 §9€ F¢E AAJP®. POT Y
o-linolenic acid’7t @+ F 5 A& ool HDL-
chotesterole] 2318 ZAHAEH Sanderst Ro-
shanai® 9} B30 23t Algel Al a-linolenic acid
FY2.2 linseed oil 9.38g2 257 Fo3tQE ),
plasma cholesterololY} HDL-cholesterolol %4 &&
A 23t 28 B2 oA T Aol AW PUFA
gHeko] HDL-cholesterololl | Xl 4 &kl disire
T3 7ide] g

Serum Triglyceride

. Serum TG #%& COTlAT %zt S5 AR
POTH FOTNMNE BF ZAse 48 B
o, FOZNA T TGEE7 F94 A #F4sHAH
(Table 3). o] 9} 22 A3} oju] R g ulof) o] 3}
n-64 linoleic acid*"*”}, n-37 o-linolenic acid®
£ 543 & o= serum TG 5 =71 2A ZFAE A
st e, n-37 long chain PUFA(C20 : 5, C22 : 5,
C22: 6)8 £9AH & dol= serum TG7} 24
UA F2FATT FRAP2IWD B AT N
FOZ AN A% serum TGHE7F ZAHJEH, o] AL
278 7hs oz 49 E & Uk A A, n-34 long
chain PUFA7} bl A Q) TG §4 & £9 & 7MeAdx
13, £, serumol A chylomicron® VLDLE] clea-
rance’} 751o] 1 A7} serum TG =71 Had
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Table 4. Effect of n-6 and n-3 polyunsaturated fatty acids on the relative proportion

of each lipoprotein in human serum

Corn oil Perilla oil Fish oil
Before After Before After Before After
VLDL(%) 668+379 875+ 543 1143+1548 760+ 4.67 940+490 10.72+10.59
LDL (%) 4834 +255 5065+ 754 4276+ 1460 4988+ 835 47.52 +243 50.19 +12.94°
HDL (%) 4498 +4.71 4060 +11.33 4581+ 537 4251 +1037 4307 +3.34 39.08 +12.37

Values are Mean+ S.D.

VLDL : Very Low Density Lipoprotein
LDL : Low Density Lipoprotein

HDL : High Density Lipoprotein

Superscript a or b : Values with different alphabet whithin the row were significantly different

at p=0.05 by Student’s t-test

RAozx 2 4 gtk 1Y Goodnight T2 B
oo 93l n-34 PUFA2ol9} E3pAE2olE
2}7} 28 5 plasma lipoprotein lipase® 53¢
Ax zpol7t Ak stk A, Iritani®? 9l
B 110} 93} n-374] PUFAE 7Holl A acetyl CoA car-
boxylase activityS ZAA1HA fatty acid@dS A3}
Ao 2R TG FAol ZAHAJGL stTh EF
Saynors®¢] EudME o{E 1MEFY 4
NPz Popitn Yo 1z ¥ A7E
Ho| = FOZ N3 serum TG7F A€ AL n-
37 PUFA7} ZtollA9] TG §4& AsAH22H
gHoz TG #&o] ZAHUY HELE A
At @8, olg TG7 48 AEE ThE BaW®
9} v}27}R) & plasma cholesterol®] 7 -$-ollA] A&
Aupate] BE 35 v A= Fdrh

Serum Lipoprotein®) Pattern® A& =/d

Table 4914 Bi= uiepzo] £ AFolMe Ag
&) we COo, PO, FOT 2t} lipoprotein pat-
tern°ll oA U= HELE FolE & gAY, AT
BE g 5P 224 LDL(%)+= F7H4E whd
HDL(%)& Z4d" FAPgojUch tiie ¢4F B
2o 9J3tH fish oilol\t MaxEPAS & 4339 &
o} VLDLo] 245213 HDLS S7}5 QI opo2@,
¥ LDL(%)2 A=A @otA i 371y
RQAP222 w87} GQATKY, 2 & A7 A=

VLDLo| POT o A%t ¥t A4S YL CO, FOT 2
25 ot Z74E Qe o epzteo] ¥ Aol A lipop-
rotein pattern©ll #-2AUE HMAE E F UU™
AL, Aol Aut Foj7|7to] 4F o]F olUF ¥
¥ Bust gz, ¥ Ad7dME #F& 7120F
QoI 7l W&ol At Ech waA 71k &
o AAS AT Wl ANE ez
7)1t €t} 3, plasma tocopherol LDLAl ##
5o gutdtta Y, Table 6414 B
ulelzrol | CO, PO, FOT EFoll A serum tocophe-
role] 718 ¥3& B F AUk gt £ A7
o A} LDLo] Z7+e 2 24| o]ofl 93] 4] F 7} toco-
pherol& £4t8l7] $18ted LDLe] 37t 7hs
Ax e, = &4 Aol Fo Hd H4HT
AuaF(ZE caloried] o 8~24%)BTh AE4ole]
Aol o ¥ W&o LDLel Z7HE UL 7t
SAE AT 4 gloka Atei g £E Table 59
lipoprotein fraction®} chemical compositionS &%
2 ) VLDL fraction®! FC3} CES &34 & 4 2
A E gol Ag2e] Adx COE, POT, FOT
oz Yston} fade gien HdEHe]
AqFoe o] 4 ZAaH7ie Fov 2 pat-
teme Ztom foAglE Aole otUULeER
electrophoresis©l €% dx9} Y3t ct. VLDLY
TGS AA (%)% APAF Helle A9 22
FEOIYeY HY2o] 7]§E FAFdEe ZLET
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— Aol A n-3A B¥3}R2ko] Serum Lipoprotein® XAzl wAe 9F-

o] ¢zt Z7tEld o H(f AL §18) IF FOTl
74 2ot o] A A 7t fr e Aole
obith VLDLS] PL & (%)L& AT
ol E WRAoug AP Yoldde Ftel & Aol7t
AATHFAHL ). 2 AdHel 71§E
Edg F RE TN ZaHYeH §3) pOTdl
] 8] FOZ-& fA UA wgkeh. =8 VLDL pro-
tein F( %) & RETZNA FAAUdE A7 NS
Botolg o RuWo A B} ¥ FFEolh
o] A& protein®] o] w7]H &l chloroform - me-
thanol2 A A& & ¢Fo) ALHA[L 9 pro-
tein®] o AFHA £ 7] WEo] ohdrigt). 9
ol A plasma TG7} FOZol A wt& ol 71t =4
A A% endogenous TGE +¥Y8tE VLDL frac-
tionol A TGS Ath & Fo] A4aE Aoz 7
o} Ao gL $F02 FAHYh Harris$"9
Ao 9314 plasma TGHo] oA VLDLY
lipid=/4 el Wl @A Roks VLDL F3°]
ZAE Y7 EOR HHAYTP. o] AL AoAME
AFER MY n3A AWdez 7449 VLDLES
] wg] st AAHAAY £ VLDL
4 ARG 2oyt dAHe] 185 E kT &
gou ¥ dreAMe o g 7HEsrE
Atk LDL fraction CEFol ddHoz 7H4
@gton] A@o] RAd e AL ¥&T FF
o]gl o}t AgAo] 7Y Fole RETAA FHaH
Qo 1Z POTAMNE FIAUE Aol & Bt
Plasma cholesterol®] 2%+ 3h=dl F4% LDL
Z 3ol ) plasma®l & cholesterol@oll& & 2ol7t
(Table 39} 4) 21212\ LDLY lipid 274 ¥ CEZ°l
a8 Zo] FulFuh o922 A}E Parks®t Bu-
llock®2] B1e} gt JlardE WY 2ol ¥
5} fish oil& M7 LDL particleAA &] 2
717} ol Qg Wrtolgt 1 AAXANME PL,
CE, FCo Atz o] iUt sgeut 1
71R & o137 w3 =] ¢kkeh. LDLE apoprotein®]
FF(%)S AP oMo Fztol ztol7F AADATE
£o4de gien, dge] BEHFdE 238

CoZoME #9404 F7tE9e9, POS FOX
AME FAAUA ZAHAL COTFH POT Aol
o] Zpol= Fo Aol AT o) 42 AFE Vegas
wel Moty ggtow ol LDLS 38 & B-apop-
rotein®] 4L n-6A4 AWART n-3A ALl
g g afzgoez ZFagRel obdrt A
"}, 28 2 4T EXME o]3le] LDLY B-apop-
rotein®] §Ajol Za o] 1ARAUA EE 37t
Z7150] 18 AE LU HDL-cholesterol ¥
&(Table 3) FOTANA fFAAUA 7N
ARz 1 AAZA7 apoprotein®] F(%)ole 2
w3}7} 21 tH(Table 5). Vega 539 B.a1o] &j&hd
PUFA%] <8t HDLY & 74847t o #A4
5]gle.1} HDLY cholesterol® apoproteins <] &
Ay FAuolE obF Wyt AU

Serum® Tocopherol® Malondialdehyde 3%

2@ o] B Fof serum tocopherol® MDA#
Z(Table 6)0l REFIAM F7+E At ALFA7}
% 2ol tocopherold B83A o3 AAed 48
Ao] 7120] A7+ tocopherold #Fo| =7
W 2o ZE Foll A serum tocopherol®] & 7=
tial Ajzbstch. Bieri®t Poukka™ 9] RIAE 4
o)9} 7o) tocopherold A#HAIAE W serum toco-
pherolZol Z71Eth AF7HA Haig wpol ¢
3} tocopherol M EWolA a4shatg-g 371
u) 2ol tocopherolo]l ¥E¥ 7% lipid peroxida-
tiono] Z7k=E11em FoA 10% corn oil(w/w)E&
=39S W vitamin E 2¥P S E serum MDAS
o] Z7hE ATk,

Witting® Horwitt®® 7} Aj Al &k whe}gho] Axh4te
Byslco) uat AsrtsAE 43 peroxidi-
zability index(PI ; monoenoic acid(%) X 025+
dienoic acid(%) X 1+trienoic acid(%) X 2+tet-
raenoic acid(%) X 4+ pentaenoic acid(%) X 6
+ hexaenoic acid(%) X 8) %= &7 A48 A serum
MDA &3} o] Fig 1ol EAs ) o) o) AT
25 Ag4o] BAQF serum PI @ol Z7HEA 2
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Table 6. Effect of n-6 and n-3 polyunsaturated fatty acids on levels of tocopherol and

malondialdehyde in human serum

Corn oil Perilla oil Fish oil
Before After Before After Before After
Sffl‘;,“m‘f’;’f‘f‘;?' 7324127  944%326 807+ 186* 1016+171% 711+125% 1038+ 185"
em VDAY L78:035 1974033  175+013*  2142033" 189:029% 2355037
Values are Mean+ S.D.
MDA : Malondialdehyde
Superscript a or b : Values with different alphabet within the row were significantly
different by Student's t-test
Superscript 1 : significant at p=0.005
2 | significant at p=0.05
S
S 3 [ 300
: ¢
3 ¢ o P F o g
E 2 0/0 2
! =
< —0 n/0 20 3
s z
(% 1 100

— 1 2 1

Fig. 1. Relationship between serum PI and MDA levels.
PI : peroxidizability index : (monoenoic acid x 0025 + dienoic acid x 1+trienoic acid x 2
+ tetraenoic acid x 4 + pentaenoic acid x 6 + hexaenoic acid x 8)

1 before diet
2 . after diet

2%4°] serum MDA Z7tel A9 29kt whakA
o]F Aol ST E AFAslH 7] drie ojEH
Ao A H Ak 2} AF o) £9F serumto-
copherol& F9 431 A F7} Hl%lol= MDA 4L
alo}lF 2] Bagoer 2 o] m serum tocopherol
e serum AHAW ) A5 4H3ME ol FrE
AW 717 JEAJD. £ ol9e= AY2 o]
2% serum? AWat FAo) T AL
AP 2ol o= Ao|YE Aol itatE
Fede A9 2L FFoIUh

Serum Fatty Acid Composition :

Table 79 #AjA|Huiel 2o COFNA C22: 0}
C20: 27} A3 UA Z71E vt C18 1 294C20 - 3
+C20 : 4= 2318 F94UA F2HAY POE
o M C22: 49 C22:57F FAAUA Z2HA
4 FOZ M e C20 : 5% #9404 F71=IAth
C18 : 27} Bo] 72 corn oilS 43 ¥ COFNA
didate g8 C18:29 C20: 47 ZAHUL,
POZ A= C18 : 3°] ©o] #H¥ perilla oil & 4
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HAAEH B2 FEIAAT FAAJA F7HH
Atk FOTel AT C20: 57F SV AR C22: 62
Fo4de F7he otdUth olst@o] dy o]
£ F serum APAE ZHzbol| A= 4] ¥
b UAA, AAHe 2 E of serumo A Est
A w2kt MFAS) &l CO, PO, FOA & EFlA,
At A e] 59~61% ©IAIL, PUFAY] &%
77t 8 & FARAT 37 EF 39~41%°]
Atk Ad@4o] AW P/S ratio”} 0.62~1.60°1
= serum*®¥4+e] P/S ratio 1.10~ 1482 A9
w 3}¢) o) #2151t} Bronsgeest-Schoute 5% 9] 3.
3o 98 n-374) PUFAE 453 £ A1 2 € 9 pla-
sma AWAHEEE 1~25 Alold] 73 ZA ¥t
foxn sged, 2 d7oAe Aol F47)
Ztol 1579 g AA7IW T AAMHog & ¥ E
Z & Y Aoz B 4 glen, 1 kg9
2$2, AgAo] 4F vtz Fol= HAXY F
Foll we} serumA L4 24400 W37t IR E F =
ARA G, Aol o] 53] ¢ Hol FFE A
ke of W] diAk3le] = 71 d o] g £ & A
15 F<tel o]u] 3-g-0] 5o serum AP EEE
A9 vl&EA FABHAIRE 2oz N £ 3
oo 2o},

2 £

Af A 10l Al 2ol AHH(F calorie A3 ] 30
%) Tkl MFAS F3S 24 2H3in
n-64 linoleic acid(C18 : 2, 22.0g) &} n-37| a-linole-
nic acid (C18 : 3, 17.3g) 9} EPA+DHA(C20 : 5+
C22:6: F% 569)8 FE #9 tocopherol
A 22t 15797 Tt XA F R/
w2t serum® lipoprotein® A& Z4J, tocopherol,
MDA ¥4l vXe F3& #a3tgct

1) Serum cholesterol 32 EX &AW T/ 2
Ao oA Hris HolAHte] F B ¥ 3IEo]
vig sf A Yol Aot

2) HDL-cholesterol 3 #-2 n-34] C20 ©]’3<] long

chain PUFAS] EPAS} DHA® 2l A3t #2142 Al
Z7HE o, HDL 4 A 818H3 = Aol w3}t
At
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€ "3t glith
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