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Hst A o] WA= AF
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BEE A A0 FRED A4 2RFo] A AE 9 gHA 945 24Fm YE
HzAdAMe & o= RANA R free radical 33"301 gdrs] dold ¢ Qi o2
oubg 8l ghatst LAEol Zl‘%?ﬂ‘ﬂ H4tsl HIEMRLE 5 HlERYl B9 9@l & Ao
AT B AFoME 03 B w64 Ak 7&’—‘4 OJX1 Walel HElY E9 nZol
MR 2 dE A Ao wH = 03%“’ ol mz} s}, FHE AR e w34 A
Wt ARF safflower oil(SO)NEH w34 Xuakg wtgdA3 HEE FF mixed

011(MO P/M/S ratio = 1.03: 1456: 1, w6/w3 ratio = 6.3), HIEMY) E& HZEA7 (ME)4] o)

A E 7] 3-4FARE] AR, ol2R-E FAS A 240 H] HzAE AFHE
(FC) ffﬂ"P(H) &5 (CB), ARACS)Y] 47 Y& Yol HIET Eo TEE 439 em,
Ak o) 2] ¥ 9l MDA(Malondialdehyde)9] 5 =& £43}9 0

:41244 vl B9 HEE MOT¥ SO ®lEsld & u %°l*1°1 kol & YER

%ﬁﬂ netdl B &9S W, st fo93es Sr8dn, e 74
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A AFINAFCIKAH(CB)~AFA(CS)<a v el &4 Yeld, 7193 g5e] $5
i AZEHE e Bew b gol &8s Ro B yElyn, md Adixe A
ER 4" MDAY ¥Ev A9zt xo)5 JeElulA gsiet

Effect of Dietary IFatty Acid and Vitamin E
Supplementation on Lipid Peroxidation in the Rat Brain.

Hong, Soonmyung, Hwang, Hyejin
Dept. of Food and Nutrition
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The fact that docosahexaencic acid(DHA @3) and arachidonic acid(AA w6)
accumulate rapidily in phospholipids(PL.) of cell membrane of the brain during
development suggest that the availability of these fatty acids during this time is
crucial. There exists differences between species in terms of the time of the maximum
growth of brain. The status of lactating rat is, therfore, similar to the preterm infant.
Limited accretion of DHA & AA to brain lipids is known to be related to alterations in
visual response and learning ability in rat. Brain is the organ with high PUFA and the
consumption of oxygen is also very high. In normal aging process, because brain is
highly vulunable to attack by oxygen free radicals, there must be efficient antioxidant
systems {0 encounter oxidative stress.

The Sprague Dawley rats were fed the experimental diets 3-4 wks prior to the
conception. Experimental dicts were consisted of 10% fat(wt/wl) which were safflower
oil(SO, poor in w3 fatty acids), Mixed oil(MO, P/M/S ratio= 1.03:1.45:1, w6/w3 ratio =
6.3), and Mixed oil supplemented with vitamin E (+500mg/kg). At 3 and 9 weeks of
age, Frontal cortex(FC), Corpus striatum(CS), hippocampus(H), cerebellum(CB) werc
dissected out from the whole brain.

The concentration of vitamin E appeared to be higher in ME group, and the
difference was significant only in H region, generally thought to bhe the region of
learning and memory. The concentration of vitamins appeared to be in the order of FC
<CB, CS <H. The concentration of MDA were not influenced by the experiment diets.

1A &
AL Az ggor zwsake] Wil 53 Long chain polyunsaturated fatty
acid(LCPUFA)¢] docosahexaenoic acid(DHA, 22:6)% arachidonic acid(AA, 20:4)7F ® 2
Ze] SAelrt, ol HzxA AAAY BFAPROZ AP FAstn gon, TREE]
central nervous system(CNS)ellA Za.3 2Awitelri(l, 2). &3] AA% DHAx %3
Y Ael =AY Wol &Aste Aog d#x ow ol% Z=A membranediel
eicosapentaenoic acid(20:5, EPA)$} DHAZF H&3td 49 By, 7153 EAd W3}
Z zdlsteR(34) 721’6“1"] sugro] o]fo] A 4 glon, o] A FEANA Azt
W g el &8 Fches 1zl G, 6).
agjy ol# gk LCPUFAE AN 442 A% %2 EY3e® 93] free radical®
peroxides-o] 21 #abglEo] v & ol A4 o] Mo &da A 7)Fe] Aol 2 w8t
FAE Aoz dua] A7), AAdex ol#d free radicald AAIFE AAA
(scavenging system)?} 21tk & superoxide dismutase(SOD), glutamate peroxidase(GSH-Px),
Glutathione S-transferase(GST), catalase®t T2 &44 ol Al 2H(8), glutathione(GSH), H|
g7l A, C E, Seleniuma& vl& 2% wWelzlzh Aduk(9). %3 B¥xsmr) & AN V&
Axuke] {548 M7 Ade Hatst wE& RoldA dlFnE AxEe] &st
TS BES] fgtel ngyl Bob 2e HE FadstAle Bl a7 drhlo, 11).
Jelel Eel Ba%e & PUFAS S B3siee uel AAgded, wWeld E9 4]
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ol At 9 wletdl B BEel HA HxF 2y AR nAE 9 3

o] PUFAg &l wldldlel AT sl% 24 Vel vletwl B9 turnover’} PUFAK.
o Frol A BETR Ee Aoz £AL 1ad $7) glda Ru(12)x®e iy, 4
AY A A W E7p AFolx R A o] 4HE AR =22 wRIATDALD.

B EY Ex A E£%9 microsomed mitochondriac] o] ¥ Ho] gy B3z wale]
peroxidation®} Ao A chain reaction® AFEALSE Wz &lo] AEE e WAoo
AN FFA e AAE Rodte AEe] AAAR] N5E ] 17led 71gaig s g9
A UrH13). Tt &AM mdh vy Re e nelw Ex A% antioxidant2)
q¢-& 9357 Y8l P332 membrane systemo] wetd] AZE o] Qria d)ar, Murphy
F2(14) 3A9 ol MAAZARTE HFH ﬂ]E}‘ﬂ E¢t w9 2 A5 ztm gl
o, of 3‘19}’“31 9] A9} HFAdA Ayl e *.“]Eﬂ grti e d EP"‘ E7t
HzAo] BEitA AfdEo UdE A= ek vlElwl E9 side chainol AlE
membrane:ﬂ'z"“ A# 7o) EolA membrane ¢1A]4 9 aJachldonyl group¥ LA A5
2A4-& Wo st 75E & e A I, ol urEE membraned fluidity 2k
stability 8l W3lE membrane® FHUYH &4 4ol G £ F 2L Rolgm H¢te}
4 TH(15).

A Moore(16)3= BE}F1 EZF ekl Aol &l Aok A (sparing effect)”t Johal K
e, Ve E7F A9l ) EFE olui)l kA9 vgw A9 RS vy Fra
Ak, Aol e carotenoidst @A 7HA 6004 F 0] WHH L I FollA] 10% AEwko]
WEN AZ AfEW, 7 W] njebyl ARTAE ol A9 lutein, lycopene, zeaxanthin
B ¥Esle] AFE Fd BE carotencids?t FA Fo Bxstm gt} Carotenoidsys Al
A A¥olvt o £ wAAT AETdyt dE AR HuHI glown, o
carotenoids”t singlet oxygenoll} free radical?]l &A-& o] xdlste] AA QAE
a3k AY DNAEAS FolF= m%}é a7] oz AL Y17, 18).

YR EFFE 23 v kA 854 asAR FA]EE f-carotened 4f
27 & BEY W 343U vEgY EY HE3 FREEW19), A -carotened lipid
peroxidation®tell peroxyl radical® =t-&3}e] propagating steps A RoR Hol
W 713 &332 hydroxyl radical®] scavenger?l HIEMRl E¢to] A& A48 A FES 3L
3 FEHE F¥ANE ¢ Jdou F9rH20). 53§ BendichSe A -carotene® o}r)Ek
Vitamin AZ A& 572 ¢Fe canthaxanthin €A free radical®l quenching® ##E=HE 7)
Ae) 98l B-lymphocyte® W-$g AP F 9\}°°] = oh2D),

HzAol thE x4 wla] A3tH Ego] & olf= PUFA &3] ¥l catalase 84
o) i1 superoxide dismutase(SOD)¢} giutathione peroxxdase(GSH Px)uke] moderated}
A EA437] R dAAY 14y H R Aold disiMe | dFEHojof g} ¥z
2 0] oxygen free radical-generating systemel =&H & W AAAYERDY uptake %
&, Na'K'-ATPase @4 A3, Ca™ #0l F7teln, A1 Aslol 93 2to) §-543 A
A Ao Wyl 2HATH22). 53] lipid peroxider ANAMEH o9 AR
reacylationg A &8} Tr1’/]5‘ AAE FHAA TR FHEYE 29T F .
o8 4L ischemial X &3] 2 4= 91oH free AAY 3B AEolt}y Chan $(23)&
free AA®} rat brain cortical slices® %71 widt Aa =29 34tz whgol Frlsted
°J)\ 14 2.8 superoxide radicalol Z7}8ka, FAo] 2ARAN NEY Na' v5=7 7%

& #aEga, AAY free radicald] H&2-gof o) Zz ol @RI 3
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meha) B At e BAd BFHA w3A ?‘]“o* L Byt ol Adse] %4
S el = genz 8 HY P, 7] FA A ] w3/ w6A A} 243 vk
W R H7F FFd utel A 24 #49 {249 vitamin B9 FEel ARl A E<
Malondialdehyde(MDA)2l 58 AR oM, HxAe FastAAe Wsls dolrn

A o] 1 BAor.
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Sprague Dawley Slram~ ol-g3dtal 343t Al WiFgAlERE Fo A
M 3-4 F ARE A3 Aols FFF H mulAlZrh 7 ojulE2 REH £
ojulz K FFHE °‘°ok° sy 218 FA 39 & g-10vhE &z
=

121 218
o} 0F o Zbzt SN § FEE HEste] R4 of&iT

2. AgH o] x4
olnlel AE 2ol £AL Table 17+ ol g8 gl el gL TS V&
o 3lol 65 18 1022 TAotslt (SFatE @l Apge] nj&e dFE VTl

she B o) 620 170 2128 A E e,

Ay FEe HA HAY 10%EA, 03 AGAHS ZRAIZ F(Safflower Oil @ SO
w3 D w6A AW I v&E FF FMixed Oil 1 MO), WIEIY EE BE9
(MO+REMY) E)o.2 §Fat9tt w39 o6/ Aakel n&-& A4 2dA717] gare
o8 FHY 7189 AP 24E computerel]l QE ke PAM/S W& 103 1450 1, w6/
w3 W& 6288 A, AAE T4 06%, AA/DHA ¥ &-& ]37_‘?_ Sl 2ae W
EAA T2 159 g &g A 71 olFdA wMiFEE Ve FHF vad H2
AL Mg3tact uets @3 W@ w6d At vg8 2d3 FlAE corn(*&%*% S0y
palm: canola(F218 A} %54): menhaden(Zaphata, USA): arachidonic acid®] ®]&& 18 5
45: 251 5 28 &gl vlEb Eeo] &L 1LE o S0mg « -tocopherol acetate/kg
diets 712Hog A7istgla, BEY] EE EEE F(MO+RER] Bl 500mg «
-tocopherol acetate/kg diet-% ™ RZE3IGT. WEY mixturest F71F mixtures
AIN-76(Japan)-& Al-4-3} T},
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Table 1. Composition of Experimental Diets (%)
; Experimental Groups
Ingredient " :
Safflower ol , . .
et Mixed oil (MO) MO + Vit E
(80)
Carbohydrate' 65.0 65.0 65.0
Protein :Casein 179 179 179
DL-Met 0.1 0.1 0.1
Trat : safflower oil 10
corn oil 1.8 18
soy bean oil 05 05
palm oil 45 45
canola oil . 25 25
menhaden oil 05 05
arachidonic acid 0.2 0.2
Salt mixture® 4 4 4
Vitumin Mixture® 1 1 1
cMmc? 2 2 2
a-tocopherol acetate
supplementatmn - - 500
(mg/Kg diet)
Peroxidatibility Index 98.3 103.3 1033
1. Starch' sucrose = 80t 20
2. AIN-76 vitamin mix: g/kg of mix: Thiamin HCI 0.6 riboflavin 0.6, pyridoxine HCI 0.7,
nicotinic acid 3. D-calcium pantothenate 1.6, folic acid 0.2, D-biatin premix(1%) 2,
cyanocobalamin(0.1%6) 1, retiny] palmitate (vitamin A ) pre-mix(250,000 [U/gm) 1,
cholecalciferol(400,000 TU/g) 0.25, menaquinone 0.05, sucrose 990, « -tocopherol 0.05
3. AIN-76 mineral mix @ g/kg of mix: CaHPQOs, 500 ; NaCl, 74; K2HsO11:0, 220;
K2504, 62 7 MgO, 24 ; MnCQs, 35 : FeCsHsOy, 6; CuCOs, 0.3 @ NazSeOs ~ 5H20, 0.01;
KIOs, 0.01 ; CrK(SOs)z = 12H20, 0.55 : sucrose, finely powdered, 118.03.
4, Carboxylmethyl cellulose sodium salt
3. 4958 AT ¥ FHFAY &3
7 43 BB YA 3F AR AF e Al AFL VARG 2 ojv)e] 47
B2 059 A7 7bEde EA 293 o oFREe dFe
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4. 759 ¥4

He

NaxAe hAgel BEeel FUE NS 0g, A% 9
HZ(FC), sIvHED, AZACS), £5(CB)9} 437918 F3tict

oAl B9l dalel AT

5. M zA Y99 vl o =4

7h B98l 2 4(40% homogenate)©l internal standard$) tocols 150 ;18 3L, absolute
ethanol 25mle 7}ale 2 4 & & 70°C water batholl A} 23821 7]< ?}E} o] E3tllef 3
Abab g4l 25% Na-ascorbate 0.5mi¥ 5% NaOH 1 mlg 7}3F & 70°C water bathol
A 3083t 7t gt

stdol EYd oAl A &e FHSE 05 ml # hexane 5 ml& Mtz 2837 AA
vortex@t}, 4T, 2500 rpmoll A 1083 A4 E 2 ste] A ZN(hexaneE) S v} Ao
35 mig 23l vacuum evaporator® o]&8] 40Col|A] 71z A 71T}

AFAA @-‘L ety F&ol-g HPLC grade ethanol 10048-2 7}8Fod vortex mixer &
Z He % 1 F 50 pE HPLC systemoll T30l 292nmollA] &4 3} t)(24). HPLCS
Z7AL Table 29 2t}

“able 2. Instrument and Operating Conditions of High Performance Liquid Chromatography
(HPLO)

Instrument: Hewlett Packard 6890A GC

Integrator: Hewlett Packard 3365A series III Chemstation

Column : Omegawax '™ 250

Detector: Flame Ionization Detector(FID)

Carrier gas: He

Column flow rate : 0.8 ml/min

Split ratio : 10:1

Injection pot temperature :280°C

Detection port temperature @ 280°C

Oven temperature : 180°C hold(for 5 min) 2°C/min until 210°C

Fatty acid methyl ester standard:
GLC reference standards(#GLC-87A)
Omegawax ™ test min(#4-8576),

PUFA-2(#4-7015), Supelco, Bellefonte, PA, USA.
Sample injection volume: 141
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B

6. ¥x4 F99 MDAFLES &4

Buckingham(25)2] ®%]& o]-&3lo] ¥z 0lgel 4] 01M NaPOs buffer(pl 7.4)
2 718t 38 @AM T o] w2 9 (20% homogenate) 50 £1 o 1/12N HzSOs 4ml
7} 10% phophotungstic acid 0.5 mlg 7}ele] &8s F 2 LoA 587F W3}, o] &
gtolg AAEE (4000mpm, 108-71% 5 AL 1/12N HS0s 2ml ¥ 10% phophotungstic
acid 03 ml2 713 3 78l 4o F o] &gde sk 444 ¥ 2 (4000rpm, 108
&L, AR ZF4 Smld 1% thicharbituric acid(TBA 15g5 10mle] c-NaOHel
KA & 50mie] 2FS5E 37182 perchloric acid?2 pH 742 231 2552 100ml
A A& Y& 7% perchloric acid 50mlE 718 £-A) 2mig 7}8F 3 90~05°Col A 204-zd
incubationA|Zth. 018 WZARl % n-butanol 5 ml& 718t & vortexstel 94 #(4000
rpm, 10#2D)Eked A9 butanol®S  luminescence spectrophotometer(Amico Bowman
series)& ©]&38te]  excitation 500nm, emission 553nmelAl fluorescence intensity S &4 &

F ZE&gdw nlaspe] ujal APt
7. A &4
B 479 49 AFAE Statiscal Analysis System(SAS)& ol -§3te] Eajslgm,
MeantSEM. o2 TAsHow, 4 gzt wa, Hzd 2449 A4 fg4e
LSD(Least significant difference)2 ANOVA test2 QA 3ke] vl #4)&1%t).
m. 24 4%
1. 48 $E9 A5 FH5FA9 ws
& %3
3o} o)9] W3 g Fig. 1o Ve, &4 F 354 SOKMO< ME9 ¢2.2 e
3

9, of Age) 0774 AAN FAH AolE welA gsheh AF st A
ool 24E X FAE A9 F3de] o8 nolA 2kskvhFig. 2).
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Fig. 1. Changes of body weight during experimental periods
(SO: Safflower Oil, MO: Mixed Oil, ME: MO+Vitamin E).

A 9week

Fig. 2. Comparison of brain weight between 3 & 9 week.
(S0: Safflower Oil, MO: Mixed Oil, ME: MO+ Vitamin E).

2. HqzH4 g e B9 v

2z} 2ol 9] H X 3N (Peroxidatibility Index)® Table 19 Lelu|giSo] $SO4o]l= 083
MO4jol& 103322 fxalola yehizl ¥&& o 4= 9k weld 45 g2 o xo

el - A
o gaks wekn E $EE SOwEH MOZ-S wwste] RS U, BE mMza mgl

- (,)4 —



Aol A W ovledl Bel mEe] A4 Haa £ FAHAR e 9% 9

vhehilAl el
MEZ 4] MORTE AFMA(FC) A2 (CS), Sk A 27}s)

Ao
3 ) 4
d, 58] ekl Al f2H9 £ dehil kg, 9)

Blgl7l Ee

= A% ven)

o

oA §el9)
1

r (b ru{ﬂJ

&
1
[t

ug/g brain Vitamin E
60 -
50
40

30

20

10

Tig. 3. Effect of Dietary Fat and Vitamin E Supplementation on vitamin E in the Rat Brain
Regions at the Age of 9 weeks.
(FC: Frontal Corlex, CS: Corpus Striatum, H: Hippocampus, CB: Cerebeltum)
Values with different letters are significantly different from others.(p<0.05)
(SO: Safflower Oil, MO: Mixed Oil, ME: MO+Vitamin E),

] 327 “%%i g mMET B $EE AFYA(FC)I<2M (CB)~ A2 A(CS)< 8 v}
(ID9) #A2 BE A% FoA f932 2o]3 et Table 3).

Table 3. Effect of Dictary Fat and Vitamin E Supplementation on the Antioxidant
Vitamins in the Rat Brain Regions at the Age of 9 weeks.(Unit: 1z g/g)

Vitamin E FC CS H CB
SO 16.00+2.83°  3446+761" 307538 1992+373°
MO 1704111 3252%167°  4352+316° 2429275
ME 2185578  37.32%004™ 5270+595° 22.87+3.33°

Values are mean+=S.EM.

Values with the different letters are significantly different from the others within the same row
(p<0.05)

FC: Frontal cortex, CS: Corpus striatum, H: Hippocampus, CB: Cerebellum

SO Safflower Oil, MO: Mixed Oil, ME: MO+Vitamin E
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kAt g2zz0] B Ao Ao wEtY B Hrbel uwhep A% 379 AF 959 Mo
noly NMDAS 4E% Fig. dol UelUd=el, 2o] Axate] /el #AA%lol 2y w1t

=

nmole/mg protein MDA

3 week 9 week

CB °

Fig. 4. Effect of Dictary Fat and Vitamin E Supplementation on Malondialdehyde in
the Rat Brain Regions at the Age of 3 & 9 weeks.

(FC: Frontal Cortex. CS: Corpus Striatum, H: Hippocampus, CB: Cerebellum)
(SO: Safflower Oil, MO: Mixed Qil, ME: MO+ Vitamin E)
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Aol Ayt & ekl Bo| RFel 87 Mz Bye JusARd oAs 99 1
v. 2 &

LAY s8] AFH e A9 Wt

i

1P 580 Ay g AT E Ydelles AFe dste 48085 0l w6A A
2b9) nlgo) ngA Hol(MOYE AT AN E4F N7FHY A $ linoleic acid
7 @2 safflower oil 4]0](SO)E H# 3 vl &A% A71#H Ao Hlaed 3
7t E AR @A UEh, SOKMO<KME #9] 22 Ve, o] 7 gl 95712 A&
HRou §A4 Heold welx gl o= (26 AENT AFAME AFL A
o] Aol whe)} f-o1FQ AolE HelA ggdrtE AEs 2n, T FAL AF 359
AF gFel & Aol7l AUt ol AE Zizke F8 2 u, ¥ FAe ¢4 DNA &%
& FH7F Bue A2 AR 3F32Ad oFF 2A dehl, o] Alve) i wde] Am
of o]&tte dF AHE@B)el UXsHE Foith &, FEo weh FH e wde] G wE

O

{

growth spurt 713t& Aol @], 29 Apde Firle Flo Aol 714 Ewsivs
A& & AFstd FA Karlsson $@N% # ] B¢, 24 F 4-109 Atold] ¥ ¥
7b wEA Zrhskal, o & 2197AA guhakA ASH YA FIHE Holtirt 219 o Fel
E A3k glo) YA AFgE nAYy Mg vk dx, ME EE AVl A% EFo)
W, A St Aol B Eely] of Yoo shATH30).

2. MER] £ g Wik

BlEle B9 FukAdl T 9 Rejd uieldl R HEE snfiDaAM e f-edes &
7HE 95, AFHAFC), AZACS)AM e S71EE 2de ARy F94Ql 2olg n
ol 2] kot Fi 9] HlElW Ev Alsfo] ujnAd UAF esterd ojFE Aoy e B
A} zro] HzA e E HE7F Aol AWs} uely) Ee) oo wel &
§ 2olE Holr REE HEA e WMEW E uptake’} thE AAZRA I A zpo] 7k
$17) Y&Eolzk @ 4 9t} Blood-Brain-Barrier(BBB)E E3§ xzx o g wEW E olF
71 A8 oAz wrelA w glm, WEY E7F dl$ 53 A O REFE e
o} & RAd H3ld ulElY EQ] turn overy} =altii &4tH(15). H AL vlEwl E
7} o8 ZEo] nis FA FR=Hel glolm Ao AL FIAYL F UFE
@ -tocophero! side chain®] -CHs?17F 2940614l membrane® 737 @94 943
A5 2ee 2§ A 96, Afdes vy B ATy wxurstr] oldHA H
o] gatzlalel dag no g&4os P 4 Joka FPrEL.

wald weyl B Ay diibelA gastAase 98 B oy AAAAE A
#Hel 3 Fojghm AANHAYC. EF HzAdq e HET E 580 o8 ZAo wE wolx
o2 shatsl AA32), €3 E9 glutathione, retinol, vitamin C, urate 2 T g
-SH7l Eo¢] &A8led DHASE 2& LCPUFAYF ®ol #frEe] gdernz 38 x#3%7)
A% A4S wold & e A HAr)
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3. MDA Fx9 W3}

nlElyl Be) HI7MAlel MDAY Ao] Awbalal njebwl B9 ol dAlgle]l 2h ¢l
el J old wolx okt BEILrt Me e T 2148 AR Tl uheb MDA
ul Aol ZFrlaglrhy WABNE x, WET B9 P/SH&e) chefd Mol 1653 A
£33 AEE5)el A 40mg @ -tocopheryl acetate/Kg diet ©]Zdoll A& o] Xwhe] p/SH]

g0l Agel UAE MDANLE nelFeith & elpel 2w Aoluel we E A7
F#& S0mg/Kg diet2 o] 2uke] FHek vER E F&o ahE MDA slwlsirt &
e gl

2l 2 A Aol A= lipid peroxidationell 213 MDA®] Aol 4A8 4 gl& wF 7
watAl deojux] gerng Aozt Hels detmr] A= Fe"e.i lipid
peroxidationd ¥ %3lo ¥kl Ayl Hlmetr|E gk, 2L} in vitrool Al lipid
peroxidationell 28] & %=% TBARS(Thicbarbituric acid reactant substances)& 743
A, Hol#3 QAT w o= 35 [U/Kg diethtte 180 IU/Kg diet7} TBARSE #9493}
A Rl Frke mas k34,

XgAd v F o gl mE ——"%"09 w37l 7 A d=A e e ER
I qFHA A e Hlekwl Aspdel %3}, viggl K 2hg e, s sae 9 gt
A zA Y 3Byl MuEQY, ukebal 2z datsl gkt #Rstel PURAS
@ -tocopherol®] A7 Bl & g A o dF=Heok & Hofo|t],

13

V. e g A

Aol E w3A A WA AHF safflower oil(SO)T 3 w34 A HAE-S ulg4?
SEFT mixed oii(MO, P/M/S ratio = 1.03: 145 1, w6/w3 ratio = 6.3), ¥ &
DEES 31%* 2 (ME)Hel2 921H7] 3-4F A3 43N, o|ZFE AT Al 244
Ao ¥xAL AFAAFC), M), 2H(CB), AFA(CS)Y 4742 Uro] BF 95
2] vitamin E9] X9 A% 35, 972 MDATEE #4349

c r_?L

odqte] 4 }a foopstd o5 gho)

1. A8 F2e AEe] Hsle, ’%1?]7]{'6""& w3/ wbA A4t v go] upgA g 2]
MOYE ’%1-.% ofnjef AA EHAE M7 FHY 29 linoleic acid?} B safflower oil
Hol(SO)E A ofvlol A &8 M7 AL A FrtEE BE7F @A el
SO<KMO<ME ¢ o8 el o] ZAdko]l 95714 x&u Aoy #22el a}o]
& HolA gt

2. JxAel WEe B9 FiE MOTH SOTE& vuste] & W fox<l Aoid ek

WA ersba, HER EE RESAS W, sl AR fed o FA8A, Yl
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