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ABSTRACT : This study was carried out to compare the biological activities of Epimedium koreanum Nakai
grown wild in Korea and China. The antioxidative effect of E. koreanum Nakai—extracts grown wild in
Gangwondo was 78%, which was higher than that in China as 71%. The inhibition ratio of growing cancer
cells was estimated as 89, 91 and 86% for human liver, lung and breast cancer cell lines, respectively in
adding 0.1 g/f of ethanol extracts of E. koreanum grown in Korea. The hepatoprotective effect and
Angiotensin Converting Enzyme (ACE) inhibiting effect of Korean one were also observed as 124 and 87%,
respectively, which were also higher than those produced in China. There was not much difference between
Korean and Chinese one in inhibiting a—glucosidase activities in all ranges of supplement. It was proved that
most effective extraction solvent was mixed type as water and ethanol (1:1, v/v) to have higher biological
activities from both Korean and Chinese ones,
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1, EASHEA

4.5%x10* M linoleic acid 5 méell A5 Z+2} 0.5 mé 3
7¥eke] 50 oA AbgNEE-E AT F ¥R S 4d vt}
AAHo 2 1.1 mA test tubed] H%‘J‘B‘}Cﬁ TCA 1 nf,
TBA 2 mf, BHT 0.1 mé, SDS 1 mE H7teksivh 281
S F&2A 1587 7t HJLW At
chloroform 2 m¢E 7}ske] G4 E2] (2500 rpm,
o] 4594 532 molA FFEE st AlE
7] ke gzTel mate] BAlE BHS =4
(Tamagawa et al., 1997).

2. SioigiN

A A AEE 7T AT fHY AR
(Hep3B), HAPAME(A549), AL MCE7) oM A
EEAALS FAZ(WRLES) & AHL3IGITH Ao 289
71E a9 x], DMEM¥ RPMI1640(GIBCO, USA)°olH
FBS(GIBCO, USA) 10% (v/v) & #7138} 37C, 5% CO:
9] incubatoroll Al 24|17t F<t HiekslTh Ao AR
B %7 AESFE 2X10 cells/mE F438to] 96 well
tissue culture microplate®] 100 wi/well® AEE o] A}
£3h9ith XA E Z3L& SRB (sulforhodamine B)
U (Kata et al, 1986 ; Kun & Sook, 1992)% o] &3}

dom AE HAEL 7} plated] 2T Bl wdte] =
Ao, AZEHL MTTHY S o] gttt (Lee &
Jee, 1996).

L
T
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PB1652 rec £ PE1791 rec o9 o] $4AX
petridish’doll =g FH|ste] £ agar WAL
b‘ 24— 48/‘]7]' HHO}:O}'O:]D]‘ HHOI-'O] ol = tgj_
A wA|of) WFo] 2 F3}e] 37CelA 244
A& o) A8t (Franca, 1995). %"d‘i‘iol
B2 ] thin paper disk 8 m & &¥=<
NEE 50, 100 pb/paper disk2] %o 2 Foidte] DNA
£ E AE2) AFo] A Eo) A AY/dH clear zoned
AEL AT Uz Folls At Eodo] el
N—methyl-N— nitroso—guanidine MNNG) & ©|-&35}5
o EodwoldA S st & thin paper disko]
MNNG (6 ub/paper disk) &} 2+ FEE(3, 6 ub/paper
disk) & £3F Fojsto] YA Inh1b1t10r1 zone-S M| 3}
o Z} F&E°] MNNGS] £dWoldde drbt A8t
=AE F 7Y difference zoned} difference ratio®
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4, DIciE 21 21 s SRS
WARAY S Aol A ERE AgEe AR T

cell(Jurkat, TL—6) 84 4553 A& 4330 5
A BAFE T cell& 2x10° cells/m] &= 243 3

o 20% FBSE &-8-3H= RPMI 16408 A ol A wfjeFa}ar
MTT B & o] 8310] T celld] &S AEE F381A
o2 o} vl wate] 45t (Lee & Jee, 1996).
GST9 &4 =748 WA LOWRYH S o] &3} A|8 9
Gl grers 2% & 7} FEES test tubeo] TR
2 kst § 37Co|A 58 <t WA ¥ 1—chloro—~
2 A~dinitrobenzene$ 7t} thA] 37T ellA 287 W
SA713 20% TCAE 7hshol wh-e-& FAsI 44 F
‘“40}01 Az dS 340 molA SHEE =
Foiaha] & thzTe njmete] A Fgke] mE
specific activity 9} 84 &8 A4Skt (Habig & Pabst,
1974; Benson et al., 1979; Kim & Park, 1994).
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10 w8 F75(37C) el 59

reagent one vials AT T

effendorf tube®l 1 mﬂ’}-‘} Y9y A 852 0.1 ¥ AU
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go] Hkg-iS 531 37T 2087 vh-A17) oh2 1 me
DNS AjeFS 718 100°ColA 1087 ¥E-3A)7] 22 550 mm

1, EASt 84 Hiw

2 AN AR Suiats S5 AR TE2 &
of & FEFEL EFLAA FuUAF A FHA 2T}
21.3%% 7V A debda AR T FUYAt A
TAZ9 Fgol tha =A Yoy Fo5e FE2
ol At (Table 1).

oF, WAy Ash g3A g w3le] wo} A3)9)
T8 2942 AW EA3E free radical® #F
+= mechanism®] 2.3 AREH a4 Fov Akl A
= AU free radicals AA37] wW2o 7 72 Ay
kel F7) Qe Ao g AlaE 1 Qloh wElka Akt
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B4 292 ot sl AW AT 5 QW
279 9] 089 F Yk 2 s AAEE
FE e84 22 el g 77k P Kim

et al.(1998), Cha & Lee(1998), Kwon et al(1997)-&

5 E, o8iA, 124 YRl 7+ e
gaksl A& Hush vk ok Uik FEAE AR Y
% 7t FEEY w28 TASEA A8 A3 51U AR
TEFY S84 23 1.0 ¢/t FEAA 78%9 =
& st E g Bol 5 AT EERET 555
‘/}E}‘;\LEU% Tt FHESE datslE o] SiiE= 7
‘%E}LM(Table 2) Kim et al(1992)0] %% &

&7t *7}2-?% gabsl a3t FErhs B1
9} %]_x] itk ¢k Kim et al.(1992) & &=
methanol $+&E52 F& 4422 tocopherolit 2}
flavonoid &2 FA 3l th.

Table 1. Comparison of extraction yields of E.
koreanum Nakai produced in Korea and
China according to extraction solvents.

Solvent’
Area
Water EtOH Water + EtOH
Korea 12.8 12.7 213
China 12.6 124 209

' Extraction temperature was 90, 60 and 70 for water and
EtOH and mixed, respectively.

Table 2. Comparison of antioxidative effects of E. koreanum Nakai extracts produced in Korea and China.

Concentration Korea(%) China(%)
@) Water EtOH Wat‘ir : EtOH Water EtOH Water : EtOH
1:1) (1:1)
02 33 38 42 27 25 31
04 37 46 55 32 37 42
0.6 42 56 64 45 44 54
0.8 59 63 75 51 52 66
1.0 67 70 78 59 63 71
2. SIIEIN U HIESN um 23 % 5o Be BHAARS Yo} 39 B2
FABAE A A 1<, HY, e AlEF AAFo] gty B ugt Az e ApolE Btk
gt ASolA E4 8 *U%E re ) 7}7] 89, 91, 88%«1
AHAA E48 HeRATH(Table 3). o] & & %Hﬂi 04*1] 3, =M 3 HAEA Sk Hiw
71s0] R3] BE MEE ol AR dAEvE A gdutA 07 FAWO JAEAEL AR JA =
@02 Folie A AEA Laskd AR AL OA  £E WA D Gk A0 el g ol DT
T(WRL6S)S AMgtol LS4 olngth AZS 7} Q%) Boivie] A¥eks 28 44T 1 44 olsh7}
3 A FEE, 04 g/1 03 BER FoA ZA 7Vssltt dEdwold AdelA T, Ak AR
Al z2l gaéx 70% oo Z A} AT o Ax FE2EEY QW09 oy dEddolA
Sk 50] W& 8183tk (Table 4). Z181Y Chung et wt A vhebytth(Table 5). o]2idt seldAdal de
al. (1999)9] 60 «1 kg A EH A LAES o g Aol AR g FEE el st naFE o 5
A NLE Y8 FFEEA) HYUBH AR HAA Azt thet Hnk-eg Folst Ay Uit AAFEx
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Table 3. Anticancer effects of E. koreanum Nakai extracts.
ool e Cone. Korea (%) . China (%) .
@) Water ~ EtoH  Water BOM e pton  Water:EtOH
a1 (11
0.2 34 48 39 38 43 4
Liver 04 44 57 52 4 51 44
(Hep3B) 06 59 69 65 53 63 63
0.8 68 78 81 67 72 79
1.0 72 84 89 69 79 83
0.2 44 42 45 34 42 33
Lung 04 49 53 61 42 43 47
(A549) 06 52 67 72 51 59 55
08 63 81 88 62 74 73
1.0 68 87 91 65 82 81
02 42 37 36 36 33 31
Breast 04 47 48 48 39 1 43
(MCF7) 0.6 54 56 69 47 54 51
08 68 79 82 58 71 69
1.0 71 84 86 62 73 75
Table 4. Cytotoxicities of E. koreanum Nakai extracts against normal human liver cell line, WRL68.
Conc. Korea (%) China (%)
(g/0) Water EtOH Wate(: 1 EtOH Water EtOH Wat?: 1 !)EtOH
0.2 18 7 18 17 19 23
04 17 23 29 28 31 29
06 24 42 34 32 38 34
0.8 36 51 41 37 43 39
1.0 4 53 44 42 48 47
Table 5. Anti-mutagenicity test of E. koreanum Nakai extracts.
Inhibition halo diameter (cm) Difference Difference ratio
Area Solvent PB1652 rec PE1791 rec zone (cm) (Sample/MNNG)
Water 12 28 16 094
Korea EtOH 1.1 26 15 0.82
1:1 12 24 12 0.71
Water 12 2.8 16 0.94
China EtOH 1.3 2.8 15 0.82
11 1.2 27 15 0.82
MNNG (blank) 1.2 29 17 1.0
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Table 6. The effect of E. koreanum Nakai extracts on the growth of human immune B cell.

Conc Korea (%) China (%)
@) Water EtOH Water : EtOH Water EtOH Water : EtOH
an Sk )]
0.2 112 114 121 117 122 125
04 125 136 144 128 135 146
0.6 149 158 168 142 149 164
0.8 184 195 199 169 178 . 188
1.0 209 237 254 194 203 219
o BP0 F22o)4 254%9) ¥& B4 Uehdt  ekdth GSTE reduced glutathione] Thd A
(Table 6). 2 AN 7= g Hvisted Bdded dFE A
X%X}iﬂO]UE GSTe| 3 wgEAS A% +u
4 2V|s s&IS1t Hin o7 293 AAA FUA AATHEI T F
I 71e2 719 2 dl% 71790 GST (glutathione— ]H ZaA T & 248 el £84 5
S—transferase) ol &t 2 F&E0] v|x+= 9T HAS §°ﬂ/\1 124%2) ¥ &S VeIt (Table 7).
Table 7. Enhancing effects of GST activity by adding E. koreanum Nakai extracts.
Cone. Korea (%) China (%)
(0/0) Water EtOH Water : EtOH Water EtOH Water : E1OH
1:1) A1)
02 76 74 89 64 67 78
04 84 78 95 77 76 80
0.6 89 86 108 82 89 95
0.8 92 98 116 91 94 102
1.0 96 107 124 98 104 113
¥ values of GST activities compared to control (free E. koreanum Nakal extracts).
5. &9 2l A St HIn AAgol Begu FEEAA FUATH FAke] 24+
e s FHAaAU ACEY &4 A& Tufjite] & 87%, 88%%] ¥2 &4 A &S YR ou 5449
g4ul 22244 87%F YeRS e, 89 At A apol = WEREA] 9FTH (Table 8, 9).
A A3 ddAks 38§ 4 (e—glucosidase) o] Uist &4

Table 8. Inhibition effect of E. koreanum Nakai extracts on ACE.

Con. Korea (%) China (%)
@) Water EtOH Water 5" Water EtOH Water : EtOH
1) (1)
02 64 67 70 64 66 67
0.4 68 71 74 68 68 70
06 70 73 78 72 73 73
08 76 82 86 73 79 82
10 77 84 87 75 82 83
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Table 9. The effect of inhibiting a—glucosidase activity of E. koreanum Nakai extracts.

Cone. Korea (%) China (%)
9l0) Water EtOH Water “EIOH — ater EtOH Water : EtOH
(1:1) (1)
02 72 70 71 62 65 69
04 74 78 73 67 68 73
0.6 76 79 78 71 74 79
0.8 78 82 84 75 77 82
1.0 81 86 87 78 83 88
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