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g4t QAo Polyphenol 2&/E9| &HitE}
Phospholipase A, ¥ M=ZSA] x5}
HET - shaN - wHe - £ES - MBS MES - & B

JuTsm ASAITER, BFAEATL, TRl Az @, QAL 4EFY

(200393 4¥ 9¥ H<=, 20034

69 199 <))

A4t A4S 60% acetone®Z FE38]9] Sepadex LH-20 gel column chromatography, MCI-CHP 20 gel
column chromatography, p-Bondapack C,, gel column chromatographyS ©]8-3}% polyphenol £3&E& 3
F7E Esled 3418 53, phospholipase A, AHEFH 2 GAE F24] 48 AE3TE S &4
oM EZE 1 150 ppmolN Cu*, KO, 283 H,000 3] zkzt 48.16%, 79.71%, 43.55%8 ERAIL

DPPH 43952

E3E IV} 200 ppmol A 35.17%2] A ASS B3tk £8E M= Fe, OW &

A Al 150 ppmollX 48.49%, 25%2] FAEEFAE VERNITE. Phospholipase A, ASEFL FIE 10| 60

He/molA 48.9%9] B4E UERTH HT 29 celd] tha A AE 5

73.29%9) 7P =& A2 etk
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Qe QAT U (Araliaceae) S14HE: (Panax)el] S8l o
WA 2BEFEA oM 2 BEE 914 (Ginseng Radix)©)
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2]3t free radical EHHOE radical W3-
SR e glE fkelal AFe] A
2 Q1% A& F- A3} Ale] AkaolA frElEle= superoxide
anion radical(O, - ), hydroxy radical(OH -), singlet oxygen( - O,")
4 H0, 59 itk Adel g A7 BorE vk ok
Hol} FEjRate)l 4] A] o83 radical Harver-Weiss%F
%2 Fenton WM& Tz Fero] 0,0l 23] Fe™ox %k A
H0,%t OHe| &444a71E AAst] HEH2e=® 0,, HO,
RO -, ROO - 59| ©|#} radicals st 4kske SXIAAF
= 9L srE?® oygt fAY AstHAA A
malondialdehydes= 2%} AFslAlAd Eo|m 2Fo] Ak Wt ol
2} 3} EoiiolAd P ubg st Ag o] BarE vl ok

XA AR Adske BEFR Alsdgd A-E A=
7b B4 A Esfaael oj7hel phospholipaseE©] &
A3t "o ol gt AAA F| E4E T phospholipase A=
AR sn29) Kol Sl=H| 2 ARE 7FEalisld arachidonic
acid®} 7+ XAkt lysophospholipid® 4873 €Ht?” Tanaka
583k Kim S &8l #lmA] EFol phospholipase AE
Asfgicks Zlo] ¥arg bt 9l

ol & vALE W 3k kA2 Hwang? S00,) Lee
2} Hwang™l|] 2]3}] ArorA| £ HRT-18, HCT48 1&]3. HT-
294|E9] 41 A VRIS Kim™e AfollHl= 3
ZE2Z1RE panaxynol, panaxydol & & 5708 AEE £,
FZslo] kg VeRNSIt). Polyphenol $13HE9] 3ots
T Park™e WEA QAEF L1210 AYAE H-2990
ik E345 23 vf olovt ofo] #F ATEL oF4] v
gt A7goltt.
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AFAR. 2 Ao AR Mt Panax ginseng C. A.
Meyer) 19999 35 %E, 371 FdAA 74T 592 4,
8 kg& A& & 7zt ARSI

polyphenol 3gE-9] ¥a]. <4+l polyophenol HE2]
2EE Choi %9 Wl W} Sephex LH-20 gel columm
chromatography, MCI-CHP 20 gel column chromatography,
Bondapack C,, gel column chromatographyE ©[-&38le] TLC
9} HPLCE &5 74T ¥ 3%F9 polyphenol #3=%
3 g AIEE ARSI

A BRA|., A3} A EAZE Kim 599 Wl
24 oil emulsion AHE-817] Aol A3l pH 6.5 BT
0.1M maleic acid buffer 8 miE Y& TR 50 Tween-20
# 05ml =9 fish ol A7IsH 1587 wwket ¥ KOH
2~3 27+ ¥ Wit @ 3 FRF 150 miE 7kl 01N
HCIZ pH 6.57} H=E Axt] AR Alg ZA= oil
emulsion 0.5mid] & AEY 01miE F7IE F, LT
[50ppm Fe*, 50ppm Cu®, 50ppm potassium superoxide
(KO,), 40mM H,0,*} 50 ppm Fe’*( - OH)IZ 0.1 m¥ 713}
3, A 0.1 miE FH7kek] A 1t HES SRTE
ZAgste] AABIT.

Thiobarbituric acid reactive substances(TBARS) Z73.
TBARSE Buege?t Aust”2] Wlo} we}l 27833t 1m/ ¥t
S EFEQ AlFHL 37°C F2RoA 1A1ZFERL REGAIZT
dhgo) EAubal 72% dibutylhydroxytoluene(BHT) SO W&
NEe 7kt Ashie-g AAAFT W EFES F He
©hS 2 m! thiobarbituric acid/trichloroacetic acid A|eF& 713}aL
] E ¥ 1582 SHt 71 F FEeA A7 &
2,000% g0} £=2 1587 94 B F NS 3=
531 nmollA A3, 2T AR gl F/RTE st
o 222 dPHo R Zste) Basiit.

ARFZYs 374, 7 FE2EQ] HAAFTZEL Blois®e W
HE WP SPHAT. 24 AR 1mel 2X10° M| oo
diphenyl-B-picryl-hydrazyl(DPPH) 1miE €31 wdt 3 ¥ 30
2 Z< )8 o 517 nmolld $BEE 24

| - AR EYE
e B9

A7)
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A5 = ( ) X 100

Phospholipase A, A8 3. FA= cPLA,(cytosolic
PLA,)®} sPLA(secretory PLAYE cloning 3t sf-9 celloA]
FAAZ - ZAG RS ARSI 712L 1-palmitoyl-2-[1-
“C] arachidonyl-L-3-phosphatidylethanolamine(Amersham Co.)
2 AREATE AEEA 292 1M Tris-HCl buffer(pH 9.0)
10w, 40mM CaCl, 10, 1% BSA 10, 20ng®] PLA,
20 wAYE, 20 nmoled] 712S 5 WE S AALH 100
we Ege 5 ukg-gole 37°C F2pzolA ”SHEA 30
B Fe WA & AGE FEAANE Doled] WHPOR
Z39tt. &, ukglel] Doles £, 560 we ¥ol W8-S

E

d

RAAANZ F, 40 FHFE Pt EFT F 4CNA
3000 pmolA] FAEE sl 150w FFAE Hstd n-
heptane S Fe 33t 970 100 mg®] silica gel} 0.8 m/<)
n-heptane S o] FlHE 712 & FEAZ F £ SE
b 4ocollr] PAEE n-heptaneF-g H3kaL HAEZA
7)(liquid scintillation counten® )€ [“C] AW F&
24590, AR Z19% AP haTel daled AE
&2 et

AT F4 JAF. QA EE 2 dAEF
(human colon HT-29) tidt MZ F2 dA&de [3-4.5-
dimethyl thiazol-2-yl)-2,5-diphenyltetrazolium  bromide}(MTT)
wpaoo @ zAllgth wiE GAE WX (FBS)E A7tst
3 & EFEl GAE FE IX10Y cellymlE ZAT T,
96 well microtiter platecll £0|® GHZE 198w A7l
2UNZIESE WAL F 7 FEY F9 Ak FEES 24
wellol @7Fste] & 200 WEA 3 F, 37°C, 5% CO, 3ol
48 A7+ HiFslg e ol RS AlgdA Alg 59U 894
& Z% Arlsled 598 2Ao= wiFsltt. Wi & MIT
AlSkS 10 H7Esl] -3-& AR A7 WA owE A7
& oAl a7t o ujerEidct. wiA ek Aok AAR F

welld] ¥&= formazon 23S 200 W] dimethyl sulfoxide

DMSO)) 83 A1A cell plate reader® 590 nmolH FE=ES
ZA3lch AE 24 JA g R 2ol Akt

Cytotoxicity (%) =

gzze] FHE

TBARSHd] &8 shtslast. 2 Ayl offel Alslol
AL 7XE radicaled ABNERAE NAFE Feo} Cu*7t
EA 12} st EFE TBARS W o5ty A& HES
A= Fg 13 Fg 29 20k Fe*7F EAIA] ofre] akst
Zgol| A izl wiske] BHASH B#EE& L I, MM =2
Akl B4 UYehY. £8E M= 150 ppmollX] 48.49%
2 FarasiAiel BHARDE @X5 02 £8F B} 2
gL Jepygch E8E 13 23E 0% 150 ppmoi A
28.16%, 33.08%<) AL HATE. Lee®t Park2*Y phenolic
acid® % 150ppme] caffeic acid”} linoleic acid ‘3o~ 40
UM FeCl, 3lollA] 76.9% Ash&-S Uebdrk E3slich. Han
=02 7} 3RAUO|ES Fe** 37} Al 2M malwole] 2]t
A3 AL Masataka 5L microsome®] X243}
7} polyphenol A3%-0] Fe*<te] Aol st £84 €& 8
ok, AAEE 29T Cuol Higt istade BEE
1°] 150 ppmolA 48.16%2) &4 UYepi v E8E TI=
gAo] mmaigien] REE mel it a3 JEeR A st
t}. KOl thdt hatslash= Fig. 30lxeh7to]l £98 134
BEE QoA 150 ppmold 79.71%, 8029%° =& EHE
JeRder 34 kA9l BHART =34t Fig. 49llX=
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Fig. 1. Inhibition effect of polyphenol fractions purified from
ginseng on lipid oxidationin the presence of ferrous ion (Fe’*). @:

Butylatedhydroxyanisol (BHA), A : Fraction I, O: Fraction 1, l:
Fraction III
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Fig. 2. Inhibition effect of polyphenol fractions purified from
ginseng on lipid oxidation in the presence of copper ion (Cu*). @
: Butylatedhydroxyanisol (BHA), A : Fraction 1, O: Fraction TI, Il :
Fraction IIT
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HO,o g Fistase £3& 101 150 ppm 5 Z ol Al
4355%° =& 248 EIYAT l"ﬁ: E e @40] sl
Lee %] F4tollAl *1*&/H dHEAN FE7t AgS
H202-4 sl SN vehisithe B9k wijssh ﬁ*}
A}, Hydroxy radlcaloﬂ g Erkstads 82 L 1
7t 150 ppm F=NA ZF7ZF 19.4%, 15.3% 23l 25%
&S HAT
4 l‘ﬂ“‘éyf"ﬂ A3t AF= Han 5990 oste] d&
phenohc acid?] malole E27gA o
24 *]X—}E]Cﬂ 2 % salicylic acid, vanillic acid % p-
coumaric acid7} A&kl A EAE Uehle o] Bary
G}, Park L ¢1ake] MBofH|E 2B 7} 3ikE
EZo] EAEE in vitro 7ol RIS Han 592 gallic
acid®} protocatechuic acid’b T2 maltol®]t} 7]EF2] phenolic
acidBTh a4kstgdAgdo] 743k verld. webd 1k f2
polyphenol 2}3HEe] gHtelde gizrol vste] 7ot =
2 el &S Jeldlor BHASH Bléle £2 4L Y
Effiglons HAgstARA Y] o]& 7ol Eristllt.
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Fig. 3. Inhibition effect of polyphenol fractions purified from
ginseng on lipid oxidation in the presence of superoxide (KO,). @
: Butylatedhydroxyanisol (BHA), A : Fraction I, QO:; Fraction 11, W -
Fraction III
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Fig. 4. Inhibition effect of polyphenol fractions purified from
ginseng on lipid oxidation in the presence of hydrogen peroxideion
(H,0,). @: Butylatedhydroxyanisol (BHA), A: Fraction I, O: Fraction
11, M : Fraction TII
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o Hiule} 7ro] EFE 117} 200 ppmolA 35.17%2]
radical 227152 YERNATH

Lee 52 Zalx ®egh 4284 ZH=2 2] DPPH ¢
3 FhATASE SRTE 7K FEFEA ascrobic acid, o-
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‘3} Kim 59¢ %4ke] vgheg d7|2ox g 3ilstad

S 71N EE2E 83 A3 malioldS TLCSH HPLCE 21
0}‘93‘4‘ wees())‘:_ OV\]’/‘ DPPHoﬂ 1 _/;_.-.@L:JJ og o]
2Fe) 8pakalEAl S vERlE phenolic acidZ2A] ferulic acid, p-
hydroxybenzolic acid, gentisic acid % caffeic acidE ¥, &
Astsirt.

Kang 55 #HiEAd e FolA galhc ac1d°] Xb‘]—”ﬁb
o] @go) 6mMeOlA 90%01 e =
B4 B & 3lgoe] & Ao] 4o wre= A ‘ﬂ%@ 4
At

i

ol
]



254 HA - a9 - 55 - ulET - Al - F A
100 100
A—\
e— — 9:\\\“\\
75 F e g Ty ~ 75t Tl \1\
5 © A N
= ¢ ——0 ——— o o g 0 T
> = N I "
E z w TO-_ T
S50 o 50t ~_ e
) 0 T
2 = T
g s .
& 25 & 25
0 0 *
50 100 150 200 20 40 60 80 100

Concentration (ppm)

Fig. 5. Inhibition effect of polyphenol fractions purified from
ginseng on lipid oxidation in the presenceof hydroxyl radical ion
(- OH).'@: Butylatedhydroxyanisol (BHA) A : Fraction I O: Fraction
11 I : Fraction III

100
& = gy
—
® e
> 75 \\\
= ~
© *— =
5 '\\\
§ 50 \\\
3 —
c —e
S5}
O
[
w
0
50 100 150 200

concentration (ppm)

Fig. 6. Electron donating abilities of polyphenol fractions purified
from ginseng. @: Butylatedhydroxyanisol (BHA), A : Fraction I, O:
Fraction II, B : Fraction III

Phospholipase A, A, AT AFo)) Ex3hy, Fr}
B2 #EEE €0 AE FAY synovial fluidolM = 718
4 R SAEHY 953 dHE Ay #oddln Jde Al
2 24#YE phospholipase A0l th3 As|BAS AHE A
£ Fig. 73} 72t}

8 IVF 718 A Jehde Bz o] RYEL d5f
< ARl AEHIEEY] FHE AT RoeE Algdn)
Kim §%& Ao|2RE £33 #HeAd 29 orcinol#
orsellinic acid®] sPLA(secretory PLA)°ll th3t As|&AdL &
A= Z4F 0.72mM, 026 mMelA 509%2] AaieS vekd A
o7 HIsYtt Kim 5 Umbilicaria esculenta 25-€
sPLA, A&o] 017mMoAA 50% AH&S Yehle
lecanoric acidE £#], 4330

WAE FHYA &5}, Ao =HE) B3 polyphenol 3t
GEEY FYEAE 7o ZRE FF ZAMAES) HT
29 cell lineol diadle] AT A= Fig. 8allA9l 7t} <14k
A Eelgt 357 880 0.5 mg/miolr 50%°)d2] As)
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Fig. 7. cPLA, inhibitory effect of polyphenol fractions from
ginseng. A : Fraction I, O: Fraction II, Il : Fraction I
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Fig. 8. Cytotoxic effects of polyphenol fractions purified from
ginseng on human colon cell by MTT assay (HT29). A: Compound
I, O: Compound II, M : Compound III
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Antioxidantive, Phospholipase A, Inhibiting, and Anticancer Effect of Polyphenol Rich Fractions from Panax

ginseng C. A. Meyer

Hee-Jin Choi, Ho-Suk Han, Jung-Hye Park, Jun-Ho Son', Jong-Ho Bae’, Tae-Su Seung’ and Cheong Choi*
(Department of Food Science & Technology College of Natural resources Yeungnam University, Kyungsan, 712-749,
Korea; 'Korea Advanced Food Research Institute, Seoul 137-060, Korea; *Department of Confectionery Decoration,
Daegue Mirae College, Kungsan, 712-716, Korea; Department of Food & Nutrition, Changwon Junior College,

Changwon, 641-771, Korea)

Abstract: The polyphenol fractions of Korean ginseng were purified using Sephadex LH-20, MCI gel, Bondapak
C TLC, and HPLC from the 60% acetone soluble fraction. Fraction I showed 48.16%, 79.71% and 43.55%
inhibition at 150 ppm against lipid oxidation in the presence of copper ion, superoxide and hydrogen peroxidation.
Electron donating abilities of fraction II showed 35.17% inhibition at 200 ppm. Fraction III showed 48.49% and 25%
inhibition at 150 ppm against lipid oxidation in the presence of ferrous ion and hydroxy radical ion. The
phospholipase A, inhibitory effect of fraction Il was 48.9% at the concentration of 60 pg/ml. The cytotoxic effects
of fraction II was the highest (73.29% at 0.25 mg/m/) among the tested polyphenol fractions.
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