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Abstract

The purpose of this study was to investigate the extraction method of phenolic compounds and antioxidant
activities of the aerial part of Epimedium koreanum NAKAI (EKN). The antioxidant activities of EKN
were tested with by hydrogen donating ability, inhibition of lipid peroxidation, and inhibition of LDL
oxidation. The most suitable conditions for the extraction of phenolic compounds from EKN were to use
60% ethanol by 3 times, and the yield of extract (dry basis) was 22%. In the extraction efficiency of phenolic
compounds, 60% ethanol as extracting solvent was superior to water. Sixty% ethanol extract of EKN was
found to have an ability of hydrogen donating to DPPH. MDA determination showed the 95% inhibitory
effect against linoleic acid oxidation by the addition of 700 ppm EKN extract. Also, about 70% of LDL
oxidation was inhibited by the addition of 500 ppm.

Key words: phenolic compounds, antioxidant, Epimedium koreanum NAKAI

N OB Qo] A3t Ago) dohrped o) B F AFH free

radicale] A4 = A A o] A7 7] zfel] & fo] of -2
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o] gtAbslA| 2= g-tocopherol, B-carotene, @—carotene,
lycopene, cryptoxanthin, retinoide % ubiguinol -} 2}
t}. o] 52 o 33 ] Al Eof &) 5}l+=4| polyphenol, fla-
vonoid ¥ L =47} 73 AkE Apgo] Qe Ao
obel A gle}(14,15). Wk £ el & s 7ls
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a-Tocopherol, caffeic acid, 1,1,3,3-tetraethoxypripane
(TEP), 2-hydroxypyrimidine, linoleic acid, polyethyl-
eneglycol ¥ sodium dodecyl sulfate(SDS) %-& Sigma
AHUSAA E-& lsted A4l LDL ¥4 A4
# 7} (human fresh plasma)S- Al AL A4 P22 o
T4o2 45l A&t
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Sokag ke g st HEA BE-S RN 8
A} Folin-Denis®] 2 44 M8l A1-4-3F1cH(16). =
of#t <ok 05 goll 2L WE 25 mLE 713k 80°ClA
147t 323 H ol =hsta 5o 34 ste] ¥4 A B2 AHE-
sttt A8 1 mL9} folin A9 1 mL-& &33}hod A2

A} 3E-7F A X3 H 10% NapCOs%- 1 mlLE 713he] £7

sle] A2olA 1AZF A} F 700 nmol A FHEE
ZAlslgd e},

DPPHol| of8t #4280

#at35-& DPPH g =43¢ 5 (hydrogen do-
nating ability, EDA)E 517 nmellA] &As4TH17). =,
LoF#e] 60% ethanol FEEFS HE Ax3 F 0003%
%84 1 mL DPPH £ (DPPH 12 mg-$ 100 mL ethanol
off A3 L3417 F 100 mL FF5Z 7He 9) 4.0 mL
7bate] 102 Eeob A w3 F 517 nmol|l A 1084 3=
o} WslE ZA s

Linoleic acide| &t&tetg ol MSpUX|EH F5F

Tris-HCI buffer(pH 7.4, 30 mM)¢} SDS(0.2%)7}
7} linoleic acid(1%) +&Ho F4% FEEL 0~
1,500 ppm F%= 2 7}, 400 uM Ha02F H 7} 30841 ol
vE] £33 F HEuSEY $94S$ 5mLE 8l 37°C
ol 4] 16A] 2t FoF 2l etate] Abauk-g Al Z ok 16417 F 1.2
mg BHTE 7}sted Ab3hib-g-& 2 A7 oH(18). 4bsh=
A 8 Fo A% MDA(malondiadehyde)®] oF2 Osawa
¢} Shibamoto®] ¥ (202 o % WA she] )L} 7ol
HPLC(Waters, USA) & #4] &4 34t &, 4tshd A
% 1 mLel] 0.8 mL urea(6 M)#} 0.2 mL HCI(1.2 N)<&
7Yated 100°CA A 1417} 9 7ha gt ¥, o) uh5-98-5- C18-
SPE column(J.T Baker, USA)ell $#A17]2, FHT2
A Hsle] HE22 02 2 mLE g3t} 20 uL g #s8k
] RP-HPLCZ ©]) &3} 2-hydroxypyrimidine2 %4
MDAE Az BAstgict o)g) HPLCY 7L (Cl18
column{sBondapak 18, 0.39% 30 cm, 10 wm)=}+ UV detector
(309 nm)S AH-3+%1.21, mobile phaseE (1 mL/
min)& AH&-3}4ch

LDLe| Z2|

Terpstra 59 W ol wa} 1A 4L A48t LDL
o}&-3} 7o) B2 5k4l tH18,20). &, 13k2 10°Cell 4] 30
7F A1 8-2] (26,000 % g )5Fed zked 8 F-9} chylomicron
A A st} 23 2 KBré A7hste] d=8 24T
21294327} (Beckman, USA)Z 10°Cell 4] 244]
B4 32 (360,000 % g, d=1.210)3}+%3 lipoproteiny &
8] 3} 3 o] & density gradient Z3159A1E-2](110,000
X g, d=1.250, 1.225, 1.100, 1.000) % 10°Coll 4] 24413k A
Alsle] 2% LDLE ¥2l3tde}. #3249 LDLL phos-
phate gradient 4% (pH 7.0)-2 AH-§-3Fef 4°Cell A 3412
Eol BEAMale] 51, o 7ol 4] ol oyx] LDL-X polyethylene
glycolg A+-43}d 1 mg protein/mL ¢]A4He] &= =4
ate] gAY 29 w7z -70°CAlA B e}

AL A odo mzon

LDLo| Msigls o BasiEY 53

Linoleic acid® 7399 22 Wyo= IDLO mg
protein/mL) ¥h-§-4 ] 4-8k-& 25 mLE & F 37°Cell A
5A17F A ekspe] Abspuk-g-A Z{vt. A€ MDA o2
Yagi(21) W of] vt} fluorometer(Perkin Elmer, Eng-
land) & Ex. 515 nm, Em. 553 nmellA4] &3 sl t}. Con-
jugated diene®] 42 LDL (0.25mg protein/mL) 2H-§
Aol 2oF-g 0~100ppm F =2 7FskaL, 40 M FeCl
9} 20 UM Ho02F 7}sted 37°Col| Al 1417} A1 ed3) e uk-g
A1Z] 3 234 nmoll A2 FF =71 0.2~0.8 Alo]ell L5
s Mqsle] 24 W ashgloh(22),
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&-ofzte)| 60% ethanol: H7lste] &34 oA
5 S A5 AxbE Table 13 2}, &%
AEA 3E g 4 3 224 193] 375%, 23]
0.75%, 33] 0.32%, 43] 0.14% ¥ 53] 0.05% & Z L= 12
o, 33747 23S o 96%7F FEH U] Wl &
5= 337 e Ao ddhch & Ay HEgE
9} of-& caffeic acid B4 53) F5A) 5.01%2 ZAME AT

60% ethanol &892 8 A}

2-okz}tol 80% ethanol =& E 2 £&& 241317 §)
3jo] Sofztol 1588 4-9) 5 sheked 80°Coll A 14174
33 74%) &8t} 60°C o) atell A FF3te] 485 A}
% A= Table 29 2o} SFHE 3374 2L
o 482 13] 9.37%, 23] 3.28, 33] 1.49% 2 F 4% H &
Q2 2EF9 4&(dry basis?| &) oF 2% 2 FALE

et

FEZoiol e wHEy sEETY A

S-ofgto] F-43tx ol AEA AP E F& 2K
9sle] =& A YL 60% ethanolZ F53 A8+, 60
% ethanol® F231 23 ¥ oA F2 6T AY
“+(60% ethanci-evap.)9 HEA 318% 9% 700 nmel
A F3 52 v w3t A3E Table 3574 2o}, E557=
1.25(100%), 60% ethanol &7+ 1.83(146%), 60%
ethanol-evap. 7-= 1.67(133%)2 2 Yebgtel. 60% ethanol
277} E327 it 24 vehd o 60% ethanol-
evap. T 60% ethanol 578t} A 25} o

Table 1. Changes in amount of phenolic compound from
the aerial part of E. koreanun NAKAI on number
of extraction with 60% ethanol as extracting

solvent

Number of Amount (%) Relative
extraction’ (No) (as caffeic acid) amount

1 375 749

2 0.75 15.0

3 0.32 6.4

4 0.14 2.3

5 0.05 1.0

Total 5.01 100.0

Table 2. The yield of extract from the aerial part of E.
koreanum NAKAI by 60% ethanol

Extract yield (% dry basis) Extract yield of
extract contained
1 2 3 Total 35% dry basis (%)

9.37 3.23 149 14.09 21.68

Table 3. Extraction efficiency of phenolic compound by

various extracting solvents

Phenolic compound Relative extraction

Solvents (700 nm) efficiency (%)

Water 1.25 100

60% EtOH 1.83 146

60% EtOH-evap 1.67 133

AL AR AT wE ookFo s Sofe] FHH AES
Azs ALl 35, 558 5 dA AASZ AGY
g 3 Aste] AlLdlol Hy] |El & A HA]
Sevhn #xkdd

DPPHoI| 28t =430 &Y

ghabsleA 9] 73 A2 Q] o &o] oxidative free rad-
ical 4H-&-& o] &-3}o] A Bl ¥4 A2kl DPPH
by o) whig} A7) 73l mhE e} 60% ethanol 5
259 AT 5S 2413 A9 Fig. 154 2ok ik
Z7) o) alA s AL Vepd o, ATke} M
o upe} ghatsl 432 siutatA Z7bsksih ol A
g2l FiEel sle A=A 33 A flavonoids
F7} #aks 48 Yehlle 248 A E0H23).

Linoleic acid Atztoll CHEH AtSIEEX] S}

Linoleic acid® 7|42 s+l FeCl(400 uM)¢} HoO
(200 uM)E 7}8Fd A =& active oxygendl hydroxyl
radicalol] 9% 4staA-E F-=319 k. 60% ethanol®
Zz3le] 24 A2d 4T £458 ¥ H(200 ppm
~1,500 ppm) & A 718l 37°Cell A 164 7H <k wHg-41 7]
% HPLC ¥ o2 44 ¥ MDASY F& FR717H 9
TEje] =A% Al Fig. 29} 2ov], ofsje] Ab3}A] 3)
£2 [(FA TS MDA A =%-A717e] MDA 24
2/ 24717 MDA A4 x10008-2 Al4bstedct,
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Fig. 1. Change of absorbance by the hydrogen donating

ability the aerial part of Epimedium koreanum
NAKAL
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Fig. 2. Inhibition of the aerial part of Epimedium koreanum
NAKALI on lipid peoxidation and LDL oxidation.

91%, 700 ppmel A 95%, 1,000 ppmel| 4] 94%, 1,500 ppm
ol 4 90% 2 vtebwdrl. Leest Park(24)0] 73k Fvl4t
] linoleic acidell Hgh AFsbbA) &5 Z 3o A= 1,000
ppm A 7FA] 71.8%, 1,500 ppm H7}A] 732% = Vel 8-
o FEFo| 22 oA 747k 22% 2 18%0] o2
=A el Kim $(25)0) &fstd § vt g &
9 {19 AL Aol 23t FAkshol| vl A= d %S 24}
gt A, AL A& ZALSE7] AlAMEEL F Aol F4 3] Aks)
2 &X18 7 o2 B uslyg = o] A& AAH active oxy-
genZoll singlet oxygenell 93t Zlolalx R 3}y
=4 33HEL = 9H4E3ke] 9l EA 9l hydroperoxide
7], A4 g A A E 7 ubg-sted AkEhE AR Aok e
AzZrE e, et AlEA st Ee] radical A £% &4
ol A g Fglo) 23 A 433} macrophager} free
cells Aol A §217]8] B S FolV] BEY = 3
vl Al sk v

LOLOY cHet AtstetXignt

fral A Ak Fol 9 LDLS] 4k3}& LDL Wl 3
5o gl AR 23} A o] 4lge) g Ao ® F
W73se) flel ®Ha ol AR R 9leiA LDL
2] 4ksbr) Q1A o] vlale Sig 9ulE Ze) A EE
A APE}R] A 24 9] g-tocopherolS- o] ¢t Z2-& LDL 4k
3fabA Fol AbshbA AT} 9l-8o] Eusa gich LDL
(0.25 mg protein/mL)& 714 & §lo] A}rje] whfiog
Abgtebz] F 7ol O3 A3 Fig. 240 vetdiglch A8
5% 200 ppmell A 60%, 500 ppmilA 70%, 700 ppmell A4
68%, 1,000 ppmell 4] 64% 2 vhebytet. 2 A3 500 ppm
FTEE A7 ARl A dl g2 oF 0% 2 A 958 A 2
2 vtebgton], o1 olake] A7) ol & AbshikA] Z3)
= @418A ZasEe Aoz velydtt Lee®}t Park(24)
o} 3k oA} 55-2] LDLO) th3k Akl 53 A
¥ 23 ¥ 200 ppm H7HA] 25% 2 1A E-2 Abshd)
AT} IR, SFFHY FE2EL A FEoM &
w4k 22 E0 0 of 35% HE v & AR &)

vrebgeh @9 Park 5(26)°) R3k H3 AL FETo)
LDLell et Aks}t &4 o) ¢J 3w LDL-2 CuSO4 &4 3}
ol 4] macrophage®} ¥l o}3-& w AL3l7} wl= A dofnt
3,50 2 100 pg/mL 5% 52 3:&2E-5 #H S w
= 79 23] ALEHE A A s el o} A 7R o] 27t w7}

2 A 48 A A o) Steinbrecher £(27)¢ 9
b AlE oA LDLS] ke E-F 3} AHkite] M 224
B &5 = 2457 ol o siA] AkslEe] A" kT &
A&t gle}. 12 2 Sparrow 2t Olszewski(28) ¥ Rankin
529l 93} LDLe] Ak3t= Al £ 9] lipoxygenas®]
Aol o)zte] dojitn] w4 3hgHEo] lipoxygenas®]
A& GAR T vl meka] B Qo AR SoF
Z 60% ethanol F&E §-f= ol AeA 3L
vhoFgk skl B4 A adlold BAdo] gl AL R ZA}
& 7154 AlaAEA 24 73
o, AL okl EHE e

AeA g EAES ¥ 2 AA d-E Ade

E Q7Y B2 S 715 A7 4o
o5 3389 594 7 DPPH & 43995,
linoleic acid®] A+3}HHx] &4 9 LDL| 2] 3 34133y
& FAoz 73 Aot goF el 60% ethanol
& Hriste &3 4d A4 FEES 24 A9
331717 #Z23& o oF 96%7F FE2HA ] wEdd 5%
S E 3371 Agel Aoz AgksEg)el. 60% ethanol
FE2EY 82 337K FEUS o oF 22%eldct
2 oo g2 A FFEY FF 5EL 5 FE2T
£ 100%2 34 w, 60% ethanol & 7-+ 140%, 18] 2
60% ethanol €W o2 &3 ¥ ¥358led B2 35
AN2AT T 133%E A E A FAEEA Al
A] DPPHe| 9| & 431 84 & ub-g-& 7)ol 4] et
wom uk-3-A| 7ke] 7 2pgte] uhe} habstA Frhetsd ).
Linoliec acid AF3}ol] v &k 4b3pu}x| &3} 700 ppm 5%
oA oF 95% AbEbA] 8)-&-& vhebygkow, LDLe i3t 4t
3}a] & 2= 500 ppm Sl A AF3EA ol o 70%
E vhepyi.
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