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ABSTRACT - This study was conducted to determine the optimum condition of extraction and antioxidant activ-
ity of ethanol extracts of Epimedium koreanum Nakai based on the icariin quantity. Also, further organic solvent frac-
tions of hexane, chloroform, ethyl acetate and butanol were obtained from the ethanol extract of Epimedium koreanum
Nakai at different temperatures. Total ethanol extraction yield of wild grape seed ranged from 11.8% to 39.3% depend-
ing on the concentration of icariin as well as different ethanol concentration, extraction temperature and time condi-

tion. Among different extraction temperatures and time,

the highest extraction yield of 39.3% was obtained at 70%

ethanol for 3 hour at 50°C in the sample containing the 0.596% icariin (KE9412). In the meantime, the strongest free
radical scavenging effect (RC,,) with 18.9 ng/mL in the KE9412 sample was observed in 70% ethanol extract of Epi-

medium koreanum Nakai extracted for 7 hour at 70°C,

(0.20% icariin content) sample at same condition. Also,

while RC,, with 35.2 pug/mL was observed in the KE9405
antioxidant activity of ethanol extracts of Epimedium kore-

anum Nakai increased as icariin concentration increased. Among each fraction obtained from organic solvents,
butanol fraction was found to have the strongest RC,; (39.2 pg/mL) and followed by ethylacetate (49.0 ug/mL), water
(118.8 pg/mL), ethylacetate (119.8 pg/mL), and chloroform fraction (138.5 png/mL) respectively.
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Table 1. The water extraction yields of Epimedium koreanum
Nakai

Condition Yields(%)
Tem. (°C) 70 90
Time (h) 3 7 3 7
L 18.0£0.17°? 19.8+£0.11° 18.420.07° 22.0£0.21°
H 16.9+0.08* 23.4+0.39° 26.9+0.14° 27.5+0.09°
Y'Means with different letters in the same column are significantly
different (p<0.05).

2 Value=mean=S.D.
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Table 2. The ethanol extraction yields of Epimedium koreanum Nakai

Condition Yields(%)

EtOH (%) 50 70 100

Tem. (°C) 50 70 50 70 50 70
Time (h) 3 7 3 7 3 7 3 7 3 7 3 7

KE9405  29.1x0.09%2 222:021* 254£0.26" 283:0.17° 28.4006" 23.5x0.17° 22.1%0.21° 30.120.12° 12.8+0.08* 18.520.06* 174+0.17° 11.8x0.10°

KE9412

355+0.26° 27.5£0.14° 37.3:0.09° 26.3+0.33° 39.3x0.08" 28.1x0.17" 35.2+0.07° 33.5+0.15" 18.5£0.09" 22.7+0.14* 16.6£0.21* 19.5x0.09°

Y Means with different letters in the same column are significantly different (p<0.05).

3 Value=mean=S.D.
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Table 3. Free radical scavenging effect of water extracts of Epimedium koreanum Nakai at various temperatures and hours

Condition RC,,(1g/mL)
Temperature(°C) 70 90
Time (h) 3 3 7
KE9405 54.3+0.554? 114.3¢0.33" 83.1+£0.14° 561.2+0.21°
KE9412 57.2£0.39° 34.9+0.26* 28.4x0.10° 39.1+0.17°
Ascorbic acid 19.5+£0.09* 19.5+0.09*
o-Tocopherol 18.2+0.08* 18.2+0.08°

D' Means with different letters in the same column are significantly different (p<0.05).

Y Value=mean=S.D.

Table 4, Free radical scavenging effect of ethanol extracts of Epimedium koreanum Nakai at various temperatures and hours

Condition RC, (ug/mL)

EtoH(%) 50 70 100

Tem. (°C) 50 70 50 70 50 70

Time (h) 3 7 3 7 3 7 3 7 3 7 3 7
KE9405 43220137 4413008 70.120.10° 36.3£025° 93.4+0.17° 32.1x0.05° 35.320.1%° 36.2+:036" 87.4+0.28° 42.120.55° 168.1+0.25° 58.1+0.20°
KE9412 22320.16° 22.2+0.05" 29.2+0.09" 22.10.18" 23.240.19° 22.0+0.10° 27.1+0.28" 18.9+0.12* 30220.13° 23.0+0.23° 26.2+0.21° 26.4+0.10"
1 Ascorbic acid 19.5+0.09°

a-tocopherol 18.2£0.08*

D'Means with different letters in the same column are significantly different (p<0.05).

2 Value=mean+S.D.



362 S.-J. Kim and D.-H. Oh

AL FEES st 4L dEe 57 FE5L
T 9 FEANEG H & 98 vHes Aoz Yelg
TH(Table 4). KE94059+ KE9412 25 70% &&=
A 247 32.1(ug/mL)9}t 18.9(ug/mL)E 7+Ek 3Hakst &4
< YeRdt) o8 g A= Lee 5299 Hdx A
£=9 s FHATANA 70% ANeE FEENMY
A8 84949.5ugmL) Btk 2 Ao, Lee 529
Al ghebAof ohgh ghakel B4 QoA dHakE Edo)
A 248 EERK15.26pg/mL), 25 7(16.15ug/mL)%t
H|528 A2 Bolw Ytk Icarin T deke =9
9] kst At AAE B KEWM127} e 5
50%, 70%, 100% 25 KE9405HT} &2 3213l 4L
Hebd AHAE 2AZ B o icariin®] 3443} 4L &
T &4 Aoz HAY. T, J|E HA AR
47 ascorbic acid(19.5 pg/mLy-} a-tocopherol(18.2 pg/
mL)ot ¥ T = giks) B0l & xpolE YERhRRA] gro}
HATEE FEES o83 A kiAo A=
2 ©8o] € Aolgt Al 3, AXTEEY ¥
ksl @A #odste 2L gAE] % xAEE
87] 93ty HH2AL JeRd 70% AFE 70°C TA7H
FEEEZHH f7] $WiEE £x8or B3 d3e
Table 5¢} 2t} FEFE&-E KENM059 KE%MI2 2%
butanol E&ZA 247t 362%% 2%2 71 Egom,
E £9%, ethylacetate #8359 ¢ 2 F7 vehgton,
hexane3} chloroform ¥&Zo| 7z} 93%%} 5.8%% A-&4
EFo] Bo| FEHE HFA LulAdMY 88 )
Ao AL Holnt. ¢, A THEE £YE FAarg)
84L& butanol EZFA 392 ugle & M Egon,
ethylacetate(49.0 pg), =(118.8 pg), heaxane(119.8 pg),
chloroform(138.5 pgyao 2 Jelygtt. ¥hdd oerg 3
&2 KE94059F KE94129014 242t 34.9 ugs 18.8 ugs
UHelfo] F2ES o ZAEFE 237 dats g4
AstEe AR et AATFEZY A 754 AE

£ L o JAEL Re FEES ol§3e A0
o8 7k EHelA o i AR et g9,
Noh 52& A1z A$ FHTU 100% A2 H
o 70% A2l o w2 3its 248 JeERdga
BySEEY ol & drdaet s AR FERY
a3l B4 el EZE Kim P& e F2E
o DPPHS} ¥H8-3t7] A3H3k YA+ZE 71AE flavonoid
Ego| EAs] fEoz AlEHTY BRI3AT Eo,
linuma §°0& AA|FHZ] FAAEQ icariin® epimedin
o] AF A Zte] Kupffer cello] s ©212H8-& 8433}
NG d9eH, Liu 02 74z Wes &
Bo| Aol AYPH T oM W7 $E Fost
A F7MA BFeE ST BT A
Hz FE2E9 o] YREE flavonoidd EAZ 44
Aoz Hol FF ojg} AHE At ¢ ARIA HE
Hojop &t HA TP FEES o8& MEL 7]5H
A& o] wl¢ Fag 2o AlgHTh
2 ¢

E ATE Icarin FFEE AuiE ARTHZRY >
F7 2 sl S48 vwdr] st A
& FEL A5 F2dAME 90°ColM A7, dge
| M= 0%t 50°CollA A1 &8 e 7S &
£S JeRUTH EFFSET e F50] 28 F8
& YeEpIRoH ke FEFEE 100%FETE 22.7%)
Boh= 50%% 70% XX 22t FE780] 247} 37.3%
9} 393%2 EA JEikth E3, 8 FEA F
7t FE2% Btes FF Rt 5 589
2o JdFe A Ao E et Icariin 3
FELe I F&3) ek 5 B icariin TF 0.5~0.6%
A ool A 43l VENE O™ icariin ol mE it
3} &2 KE94127} 70°C-7A174ol A 34.9(ug/mL), 90°C-

2

T
e @ >

:

Table 5. DPPH free radical scavenging activities of each fraction Epimedium koreanum Nakai

Extraction Yield(%) RC;y(1g/mL)
solvant KE9405 KE9412 KE9405 KE9412
Hexane 9.3+0.08"? 10.8+0.19° 228.3+0.09 119.8+0.19
Chloroform 5.8+0.26* 6.620.10 470.3+0.20 138.5+0.16
Ethyl acetate 13.2+0.20° 15.5+0.05 60.4+0.21° 49.0£0.07
Butanol 36.2+0.19° 42.0+0.34 88.0£0.21 39.2+0.11°
Water 18.4+0.09¢ 23.0+0.08 70.7£0.12 122.0+0.15
Ascorbic acid 19.5+0.09* 19.5+0.09*
o-Tocopherol 18.2+0.08* 18.2+0.08*

U Means with different letters in the same column are significantly different (p<0.05)

? Value=mean+S.D.
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