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£ : 1% linoleic acidE 73+ -84 95895} LDL(low-density lipoprotein, 1 mg protein/ml)< 373t
T TEA 9589 42 HO.8 FeClLE 7Hate] i
RGE)q tigh AbshdA| 84 -& vl EZ R a-tocopherolS

Absl A 2 gk=2Ak EA4F extract(red ginseng extract;

Ar2-5to] HPLCE ©)-43 MDA(malondialdehyde) “d

23} fluorometry S Olﬁo]-oi 22 nlwstgth. LDL(0.25 mg protein/mi)o A ABAE conjugated diene™=

spectrometry2 A3t} Linoleic acidE 712 2 AR&-3t

A1 1000 ppm RGE®] #H7}2 71.8%<]

7S, MDA A %oz v wdt Asbibx g el glo]

g Abst A sl go] Vet e, o)df HlE2 42 A3 100 ppm o-to-

copherol®] 7%= 76.1%°121th. LDL(1 mg/ml)-& 7122 AL8-51%1-2 790 3= RGE 200 ppm H7HA] 748 ¢
58 gL E T yehton, ojme] Ak s &S 25.2%°]2151, 100 ppm o-tocopherol®] B$-E 21.2%0] %

o}, 3 LDL(0.25 mg protein/mi)S 7122 Al-&3lo] A

39 c-dieneS 2R3 7ol % 50 ppm RGES #7112

44.2% A&7 YZHAcH(19979 3€ 10¥ FH=r, 19979 54 29 )
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£ A4 A (active oxygen)ol th3h AFEok
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o 2R sfetg U]X] A Akr? 7‘]:77}1] ezl F3h
R E A5 2 (singlet oxygen, 'O,), super-
oxide anion{O;-), hydroxyl radical(OH-), hydrogen per-
oxide(H,0,) 5°] t.” £§ Fafl&datrs Ay X1t
A(lipids) & A ZFsto] AMA R A28 HsE
AlA 2714 free radicalE 3} AN EES AT
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7] 59 g, 3 FolA v 0“@7]
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o-Tocopherol, caffeic acid, 1,1,3,3-tetraethoxypropane
(TEP), 2-hydroxypyrimidine, linoleic acid, polyethylene
glycol, sodium dodecyl sulfate(SDS)< Sigmaiit(USA) A
Jated A3t T, T4 extracts FEEEiAALE
A} W) %) EmAS 60% ethanolZ 80°Coll A 1A17H4 33]
&% ¥ Ysaxste A3 LDL #88 AA8E
ZHhuman fresh plasma)S xR P22 A&
o= FYstel AHEBHAE

A=t F4F, =8-4, linoleic acid, o-tocopherol, LDL, hydorxyl radical, AF&}HEx]
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Terpstra 2 W)™ ulg} AMNHLE Algasl]
LDLE &3 Zo] FE3I3t). &, 122 10°CAlA 30%
7F YAE-E1(26,000 X g)5Fod T3 819 chylomicrong: #
ARt 2212 KBrg #71ste] 958 2A% & 23
£ 94452 2]7](Beckman, USA)E 10°Coll A 241]3F A&
2] (360,000 g, d=1.210)3}] lipoproteinS ¥ 3} o] &
density gradient Z1&Y4HEE(110,000xg, d=1.250,
1.225, 1.100, 1.000)Z 10°ColA 2417 AAIste] HF
LDLS 23ttt 228 LDLLS phosphate buffer £
(pH 7.0)& AH&-3tod, 4°CollA 3AIZHE<E FA13te] FAdo
A7MAE KBrg AASAH. AFH oz Jdojd LDL2
polyethylene glycol& AM3-3t] FEE 1mg protein/ml
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Linoleic acid2| At&jd2 Al AFS[HIX|EN =X

Tris-HCl buffer(pH 7.4, 30 mM)<} SDS(0.2%)7} &7}
¥ linoleic acid(1%) 4~& <ol RGE(Red Ginseng Extract)
£ 0~1500 ppm 52 7F5H3, 400 tM FeCLSH 200 pM
HO.E 7} 308 Aol vjg] £33 F 7131 HF wb
SE £3& 5miZ 3 F 37°CAlA 16417k F<t A3}
o AbgREg AT 16A17F ¥ 1.2 mg BHTE 713te] 4F
kgs FAANAT. e AR Fo| AA"E MDA
(malondialdehyde)®] %2 Osawa®} Shibamoto®) HPH-&*
AR WA t}g3 o] HPLC(Waters, USA)2 24
At =, Ald A2 m)dl 0.8 ml urea(6 M)<}+
.2 ml HCI(1.2 N)& 71314 100°Coll Al 1A B¢t 7138
, ©] ¥k2- 89 C,.-SPE column(].T. Baker, USA)ol 3}
1713, $75TE2 AHst HF 2mi2 AL 20
wE #3le] RP-HPLCE ©}8-3}9 2-hydroxypyrimidine
o2 MDAS AZEAsH. oWl HPLC =312 Cs
column(puBondapak C18, 0.39x30 cm, 10 pm)3} UV de-
tector(309 nm)E A835 9™, mobile phase® FTHT
(1ml/min)E AH&-3+ 0.
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Linoleic acid®] 72$9 22 Wo=2 LDL(1 mg pro-
tein/ml) WHg-oo] 88 25miE 3 F 37°CollA 5AIZF
Z2183te 4bshabg AlzTh A" MDAS] 2 Yagi 4
o ** w2} fluorometer(Perkin Elmer, England) 2 Ex. 515
nm, Em. 553 nmellA] &33}31t}. Conjugated diene®] 54
<2 LDL(0.25mg protein/m)) HFg-4o| RGEES 0~100
ppm7}3kaL, 40 uM FeCLSF 20 uM H,0,E 718k 37°Cell
A 1AIZE A" 9h8-A17] ¥ 234 nmellAle] §3%71 0.2
~0.8 Alolofl == A s|Aste] ZA vl Th P
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Phenol &l3t20| Xzt
RGE®l &%) phenol 3-3E -2 Folin-Denis %3
© 2™ Spectrophotometer(Hewlett Packard, USA)E A}

o] A - =A% - HAEE

£3te] 700 nmol| A Bl A 319G o, caffeic acidE £
TEIZ ARSI
g0 o nH

RGEZ| linoleic acid Atzjof| Cist At S}

EFE 2 A EE AHE31Y 2-hydroxypyrimidine -
2 MDAE EA3%F HPLC chromatogram= Fig. 13} 2t}
BEEES A3 AR &8 Al 57849 peak7t 2-
hydroxypyrimidiene) & 2{18}91.2 ™, 2-hydroxypyrimi-
dine®] FEFFELM(0~100 nmol/m))E AFE3E AlFo|A
peak area®t 2-hydroxypyrimidine®] &% Alolole -4
& AXAAA(=1.000)7} Y&o] A=A 279
© 2 TEPE ©]&3}9] MDA(100 nmol/ml)¢} urea(6 M)E
BEe A7) A|E AT} 2-hydroxypyrimidine 2.2 85% ©]/d4]
&4 Yehddh o] HPLC #¥-2 F2¢] TBA ¥
wate],™ MDA ¥ &4 95 JAFE o] 73k Al
2 7 v Hsd Y (FENTE 34, SD=14.8%, n
=5)3} |79 2], AAHAA SulE AR Fe F
T3 g ol A=A

B &2 R o-tocopherold} $3tol FHHAJYE AR
o+#] 7 phenolic acid™ % caffeic acid”} linoleic acid 23}
o) ojal AAlE MDA®N vix= 9&2 Fig. 29 2o} 18
ol A vehd uhe} o] =898 AJel] linoleic acid(1%)
A 5 gghEo] Ze AFshR A= 0~150 ppm TFESE
A7} A 150 ppm H7FEA MDA A 3] HARIALR
et o), MDA A3 #o] adte Zo =2 Hol 100
ppmell A AAEER HA3ALE o] BhgAGAE A=
a-tocopherolol| B34 caffeic acid7} -+ R SE VRS
t}. o] AF:}= a-tocopherold ¢ AL AAEF
(active oxygen quenching effect)7} Ba¥ 1 o},
caffeic acid®) 7% &AL S] el AE534EA (0,0l
oJste] 7143 A170 AAFARER AN A Bag vpep o]
caffeic acid7} =84 Al91A] o-tocopherol o} B 2 &3]
5= E43, Fe''-chelating offect, E/344 LA R
o3 Axd Ao s ALRHIUTH

5.67

AZ 1t

Fig. 1. Wlustrative HPLC chromatograms of linoleic. acid{1%) in aque-
ous buffer system after incubation 400 uM FeCl, and 200 pM H,O.
at 37°C, 16 hrs. HPLC conditions: Mobile phase; H:;0, 1 m//min,
column; pBondapak Cis, 0.39X30 cm, 10 pm, detection; 309 nm. A
=2-hydroxypyrimidine standard(50 ppm), B=blank, C=oxydized
sample with 1500 ppm RGE.
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Fig. 2. Inhibition of linoleic acid{1%) oxidation in aqueous buffer sys-
tem by a-tocopherol and caffeic acid. ®—®, caffeic acid; V—</, o-
tocopherol.

RGE®] #7}s =7} linoleic acidoll w3k Atahi«| &3
Fig. 39 Uitk 18olA Yehd vle} zHe] RGES]
A7 R Agk AR a3 vlmel 9leiA] RGE 1000 ppm
A7 71.8%, 1500 ppm H7HA] 73.1%2] A+stA #1841}
BRI olwe] AbstA & [(FH7Ee MDA A3
ZF-H7kte] MDA AAF)/ 537 2] MDA A %] x
10022 Al vlwEAE A}23 a-tocopherold)
739 100 ppm H7MA] 76.1%<] AtetA &2 Yehte) B
Ago)| A3 RGEE FEHAYA €98 F4to2 HEY
F&9] 375%= ZAHU O 2E A7} RGEY 5 98
Ao s=R 418 1500 ppme] FS- 4 sEEE
4000 ppm, 5 4 mg/mlell s FAct.

WEAQ] ABE3HH AFsakA] Al (biological antioxidant) 2
o213 a-tocopherol®] 19 AR EX31xte] A3
Azl wat Zpol7t ot A1) B4 Bt 12 mg/day =
F38ka Aoh™ o-Tocopherol2 3 vle}7]-H1t &) o)
o 3ol lew siutety|fel 79 550 ppm, &YX
Frole 119 ppm FHH vk BaEo k™ a-To-
copherol 12 mg& 2 &/XE T 3ok & 2%, 3)
HlEt7) 9] A9l 21.8g, 28 EF2 A$oE 1008 g
S A3 doF k= A2olth Linoleic acidE 7132 A&
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"] 12mg o-tocopherol> ¥H&-713E& 120 m/ AHE3H R
RFETh o] AE9] whE-r1A ol HrlEl Fibe] 4 3
Abs] wH, 1500 ppm RGEH 714 0.48 g 410 2 &gt}
747k} Ao A AP s O ARSI EE a-
tocopherol®] 76.8%, &4to] 73.1%% WYEFIA FAMGE 55
o] AshA &S o 4= ek o F A vl ¥ o 4
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Fig. 3. Antioxidant effect of RGE in linoleic acid(1%) aqueous buffer
system.
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23S ned & w T4 HF 4 mg/mie}t v BH
= 53 AsR g Al & 4
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g S8 g7 A 84S AR RS
A3, FAgRe] 2w 84448 AAEHE Fe-che-
lating effect 212131 RGE A& F&Aldl| AFA=x 753
£ H¢] WollA phenol SH§HE 2] FET&2 tinlato F
A Z#ZEuj(60% ethano)E AHEEH A3}, F5A] AHsld
o3t &48 Ha3 & F v FEAE YHE =YE 2
3

#d oz AlgHEuh. AMES RGEWO| #irEof e
pheonl3}§H&2] %<& Folin-Denis WHo2 43 Ay

ir o

1.3% FrEolsle 20w A

LDLo|| st Atsfbx| &1}

@Ak Foll 9% LDLe] AH3h= LDL Wel 3+
oJUE = EX 3 WA 4lstof o3k o2 FHEs)
o] g9le] H1 9lE AoE B glojx LDL) At
37k AN Bl X = Fuid ou)E et AETH Abs)
WA A 24 9] o-tocopherol o2}z LDL 4HstaA &
of Aspixlamyh glge] Buszglch* ™ LDL(0.25
mg protein/m/)-2 7|2 23}3l o-tocopherol2 H|ZZ 22
3l Zdr)el WHoeR keiAzl ¥ AdE conjugated
diene-S ¥413 A7E Fig. 4ol JeR T 2 A et
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ubx] & ¥H= a-tocopherol 20, 50 ppm H7HA] B} ¢35}
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Fig. 4. Inhibition of LDL{0.25 mg protein/m{) oxidation by RGE and
a-tocopherol, measured by conjugated-diene absorption at 234 nm.
0—@ , RGE; V—V, a-tocopherol.

linoleic acid(1%)E 7122 & Z-¢-¢} vlus] 2 o v 3
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2] &&o] 1% linoleic aciddl v])3le] AhA oz LA 0
719 Ao2 E 4 JHLDL U EFIZAHgo|=F
12~60% &-)."” LDL(1 mg protein/ml)& 7|2 = 3 413}
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MDA #4800 Qo= 4 HPLC We] =R
u}, o]l= AAE MDA LDL Alolol 3 A A3 cross-link-
age)& FL3A HH,P o] Ax AHF A¢L M nR
AHEAE A= A2 HPLC chromatogram A 24
Hemz, E 2 biological systemolA] FFHH O F o]
450 & fluorometryE ©]-&3 Yagi P o2 B3
At (FA7WE 44, SD=7.9%, n=5). Fig. 59| Jehd
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Antioxidant Effect of Korean Red Ginseng Extract on Aqueous Linoleic Acid and LDL

H. O. Lee*, J. W. Lee, S. K. Lee, J. H. Do and H. S. Sung (Korea Ginseng & Tobacco Research Institute, Tae-
Jeon 305-345, Korea)

Abstract : The antioxidant activities of Korean Red Ginseng Extract(RGE) and o-tocopherol, as reference
compound, were tested with HPLC and fluorometry which measure the MDA after reacting an aqueous 1%
linoleic acid buffer solution, and LDL(1 mg protein/m/) buffer solution with H,0, and FeCl. The generation of
conjugated-diene in LDL(0.25 mg protein/ml) was also measured by spectrometry. MDA determination show-
ed the antioxidant effect on linoleic acid oxidation with oxidation inhibition ratio of 71.8% and 76.1%, respec-
tively, by addition of 1000 ppm RGE and 100 ppm a-tocopherol. LDL(1 mg protein/mi) oxidation was inhibited
by 25.2% and 21.2%, respectively, by addition of 200 ppm REG and 100 ppm o-tocopherol. The generation of
conjugated diene in LDL(0.25 mg protein/m/) was also inhibited by 44.2%, by addition of 50 ppm RGE.

Key words : Korean Red Ginseng, aqueous, linoleic acid, o-tocopherol, LDL, hydroxyl radical, antioxidant
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