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Euryale ferox Salisbury®] 34tsta 3 9
LDL 43} Al &3 &4

Screening of Antioxidative Effect and Suppressive Effect of LDL
Oxidation of Euryale ferox Salisbury

Young-Hwan Kim, Min-Ja Lee‘, Hye-Sook Lee, Jung—guk Kim, Won-Hwan Park*

Department of Diagnostics, 1:Institute of Oriental Medicine, College of Oriental Medicine, Dongguk University

Topical natural antioxidants are a useful strategy for the prevention of oxidative stress mediated cardiovascular
disease including atherosclerosis. From the viewpoint of this underlying principle, the screening of natural plant extracts
with scavenging activity for pro-oxidant reactive species is a primary requirement for the development of new topical
antioxidant formulations. Euryale ferox Salisbury (EF) is botanical name and it's pharmaceutical name is EURYALES
SEMEN (ES) . The stems and branchs of EF have been used as a traditional herbal medicine for the treatment of
dysentery, diarrhea, leucorrhoea, incontinence and paralysis of joint. In this study, the antioxidant activity of extract
from EF was studied /n vitro methods by measuring the antioxidant activity and free radical scavenging activity by
TEAC and DPPH, measuring the scavenging effects on reactive oxygen species (ROS) [superoxide anion, hydroxyl
radical] and on reactive nitrogen species (RNS) [nitric oxide and peroxynitrite] as well as measuring the inhibitory effect
on Cu®-induced human LDL oxidation. The EF extracts were found to have a potent scavenging activity, as well as
an inhibitory effect on LDL oxidation. In conclusion, the EF extracts have antioxidative effects /n vitro system, which
can be used for developing pharmaceutical drug against oxidative stress and chronic degenerative disease such as
atherosclerosis.

Key words : Euryale ferox Salisbury (EF), oxidative stress, antioxidative, ROS & RNS, LDL oxidation

}\1 = 0.40 mg, vitamin B, 0.08 mg, vitamin C 6 mg, nicotine % 2.5

mg, carotene (i 5 ASZ A AT, e ZHAeE
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AR Bud 44 g, AW 02 g, BFEE 32 g, Ak 04 IR, WA, i, # Foleka Shiek?.
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1. Aok

Sodium carbonate (NaxCOs), potassium chloride (KCl),

human low-density lipoprotein (LDL), 2,2"-azinobis-(3-
ethylbenzothiazoline-6-sulphonate) (ABTS), sodium chloride
(NaCl), naphthylethylenediamine dihydrochloride (NED),

Folin-Ciocalteu’s phenol reagent, ethanol (E), hexane (H),
dichloromethane (DCM), ethylacetate (EA), butanol (B) %
methanol (M) Merck (Merck KGaA, Darmstadt, Germany)®l
A T3t 2,2-diphenyl-1- picrylhydrazyl (DPPH), nitro
blue tetrazolium (NBT), hydrogen peroxide (H»0O»), sodium
nitroprusside (SNP), copper (II) sulfate (CuSO,), trichloroacetic
(TCA), (FeSOy), (GA),
ethylenediaminetetraacetic acid (EDTA), potassium persulfate,
(AA), (BHT),
potassium ferricyanide (K3[Fe(CN)6), hypoxanthine, xanthine

acid ferrous sulfate gallic acid

ascorbic  acid butylated hydroxytoluene
oxidase, sodium phosphate monobasic (NaH,PO,), sodium
phosphate dibasic (Na;HPO,), 4,5-diaminofluorescein (DAF-2),
dimethyl sulfoxide (DMSO), 2-thiobarbituric acid (TBA) %
diethylenetriaminepentaacetic acid (DTPA)< Sigma (Sigma
Co., St Louis, MO, USA)dA F43FH Tt
Dihydrorhodamine 123  (DHR  123)¢}  6-carboxy-2/,
7'-dichlorofluorescein diacetate (DCFH-DA)< Molecular Probes
(Eugene, OR, USA)elA F43tH 2™, peroxynitrite Cayman
Chemical AH(Ann Arbor, MI, USA)oll A F+43tA. 1 & 7]E}

Chemical

AlFES AllE AFS ol &3tk
2. M8 9 AR Ax

B AP AEE A H(KA Euryale ferox Salisbury,
EF)E 20084 54k AIES (F) aHEHE (BE 94, &)
A U F FAdFA St AEsEAT
1) EF 70% olg& FEE] A=

A& 100 goll 2 Le] 70% oleh&E& H7hshe] 12} 12 A7, 2

2t 6 AlZE 32k 3 A7 EQt Ao wk
mm-pore-size filters &3] oFstHth ol&
evaporator (Buchi, Flawil, Switzerland)Z 7+t 553 5 52

AZ 3 TAAZED AE 086 g2 AAH(FE: 0.86%).

4 FE3 H 110

rotary vaccum

2) EF AZ28EY Az

70% AE-&Z FE3 EFe 2t 70% oEE FEE B
10:9:1, v/v/v)E 283t 4 FEES 4 F, HEZEA
&, "ol HOlE, REE, £ ¢0 2 AT £Y39 AU F
Z3tdth ol o] &v HEHE £&L2 I FEEH) 017%, T
Ez g FEEDCM) 0.02%, AGotHEo|E FEE(EA)
0.16%, H&-& FZE(B) 0.16%, & FZ2(A) 0.14%Fh
3. Total phenolics®] &7

EF 70% ©ge& FEE 2 v ATEIEY total
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phenolics 322 Folin-Ciocalteus reaction””ell €]8] gallic acid
E EFF0 2 3o A3 40 uLe EF (1 mg/mL)
< 200 uL<] Folin-Ciocalteus reagent, 1160 uLe] DW$} &3}3}
Atk EFEL 3 & 7 Ao WA F, 600 uLe} 20% sodium

£ stk ALl 2 A7 9 shaking? ¥,
microplate reader (Molecular Device, Sunnyvale, CA, USA)E
o] 43t 765 nmolA FF=E =438tk Total phenolics &
ZF-2 gallic acid equivalents (ug of GA eq/mg)Z YE AT

==1

TE=

carbonate

4. TEAC assay°l &% 3itstase] =73
EF 70% &g F&& 4 8 AT gE9 TEAC 2

=2%)
<)

Roberta™ 9} Miller o] W wh S84k F, 10 uLY
EF % 3489(1,000 ng/mL) F== Trolox standardell
ABTS-* &9 10 mLE H7lste] 1 UV Visible

spectrophotometer (Amersham Bioscience, Buckinghamshire,

o
T

.
&

UK)E ©]&3t9 734 nmollA FH=E 43 6 & 1t
monitoring3l 43 1 mM Trolox9} Hlaste] F3=9 Al %5

T8 & mM trolox equivalents® UER AT}

5. DPPH assayel 93t f87] &A&TY %g

EF9] #2]7] 27 &7 Bloisoll 93
%t 5, DPPH (aa-dlphenyl-B-p1cryl-hydrazyl) 16 mgS 100
mL9] og-&ol %91 F 100 mLe] Eieto] dHA R
gk 3 o] o9 25 mLoll YFFES] EF FE= 05 mL& &
et & microplate reader (Molecular Device, Sunnyvale, CA,
USA)E o] &3t 528 nmol A AZte] wte FFEe] HsE &
Aot A.

o wek 243

=Zz2 =
OTTTTE W

=7

6. NBT assay°ll & superoxide anion 247 &%} ¢]

EF 70% d&& FE5& 2 & AL EY superoxide
anion 27 & FE Gotoho} Nikie] #HHPol whet 24t gth. Al
3ol 30 mMe] EDTA (pH 7.4), 50 mMe] NaOHdl 91 30
mM hypoxanthine & 1.42 mM nitro blue tetrazolium (NBT)&
747+ 100 pL, 10 pL, 200 uL H7kske] 7FatA wxkagich -2l
A 3 & 7FHk3AIZl E3HE9] 0.5 U/mL xanthine oxidase 100
uLE #7}gt & 50 mM phosphate buffer (pH 7.4)E ©]83}4
HF F9E 3 mLE AT ol Bl Aol 20 £
W-&-A1Z1 ¥ microplate reader (Molecular Device, Sunnyvale,
3tef 560 nmolA FFEE SIS

o 1=

71

A8

CA, USA)Z ©] &

7. DCFH-DA assay°ll £]gt hydroxyl radical &7 &7}
EF¢] - OH¢J AATES Z4317]
6-carboxy-2’,7 -dichlorodihydo- fluorescein
(DCFH-DA) EA¥*s  olgstdch. A4
= Ay JkeRdE
27,7 -dichlorodihydrofluorescein (DC
DCFHe @47tz os) 413t
2’,7’-dichlorofluorescein (DCF)°]

=73
sl3fe]
diacetate
DCFH-DA7}
ol H Y FAY
golAgsl HH,
FES U=
9] A]§ 10 uL

esterase
FH) =
3

-

L YA =T

=270

SEES
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9} menadione 10 uLE
74) 130 iLE ¥o] - OHE 442171 ¥, 125 uM DCFH-DAJ
uHE DCFDHE 50 uL d7hete] 60 £ 7F A4
H P W3S excitation wavelength 485 nm 2 emission
wavelength 530 nmollA]
(Molecular Device, Sunnyvale, CA, USA)=

‘331 potassium phosphate buffer (pH

esteraseS ¥

fluorescence microplate reader

A8t At
8. DAF-2 assay°ll 23 NO radical &A &7 &3

EF 70% &ts F25 2 ¥ ASE I E 2 NO radical
2~AEFHE DAF2 assay’ o]-§3te ZAsATE EolF<
NO¥] indicatorg! 4,5-diaminofluorescein (DAF-2)& #1412 27)
o] ofHi=7] Atole]l NOE ER3Fe] 490-495 nmo| 7ol A
green?] ¥3-& WE3I= triazolofluoresceing YHETE ¥ %9
Al 71 DAF-29] 93] X E NO%el ¢J&3ith DAF-27} 1 mg
o] Zol9l= A& 50 mM phosphate buffer (pH 7.4)Z 1 : 400}
2 3439t NO Al F &4 SNP9} DAF-2E 96 well plate©ll

=
7) =
=

718l H .1, DAF-29F NO9| w89 93] WE5 = d332 10
E T excitation wave length 485 nm 2 emission wave length

530 nmol| 4] fluorescence microplate reader (Molecular Device,
Sunnyvale, CA, USA)E °]-&3te] ZA3%

9. DHR 123 assay°ll £Jg+ peroxynitrite &4 & 79| &4
EF 70% ol&& £rE ASEE

===

FEE ¥

=

9

peroxynitrite 27} &3} Crow?] WH»d] we} 248 =
96-well microplated] EFE ¥=HZ 3t 90 mM NaCl, 5

mM KCl ¥ 100 uM diethylenetriaminepenta acetic acid$} 10 n
M DHR 1235 33l sodium phosphate buffer (pH 7.4)&
7betgeh. olel 10 yM ONOOE #H7he
microplate reader (Molecular Device, Sunnyvale, CA, USA) ©]
23} excitation 500 nm, emission 536 nmolA] =73 H Tt
ONOO A4 Yo 2= A|REHE peroxynitrites ZF AHE-3hH
Ay’ =)= superoxide anion¥} nitric oxide?] ¥H&-o.2 WA=

ONOO™9| AA #A4eE HESA.

3 fluorescence

10. Human LDL A3} A g3o] =34

EF 2% human LDL 4+3} A &3 Yagiol >l
93] FA3+9 k. =, human LDL 0.5 mLel 10 mM PBS buffer
(pH 7.4)2 1.5 mL, 01 mM CuSO; 40 L % &0} EE A2 40
uLE F7kste] 37Tl 30 & b wj st gl o 719l 20% TCA
£ 15 mL, 0.05 M NaOH¢ll =<1 0.67% TBAE 1.5 mL 3 7}s}
Ao ¥hg- iﬁt}"“—% 90C, 45 & 7t water bathol| A vl %3} =}
A Wz 3 2,000xgol A 5 B 7 AR stk A5de
Fsted 71X E A AS F microplate reader (Molecular Device,
Sunnyvale, CA, USA)E ©]&3}4 532 nmoll A 3 =5 A3}
A AHES T F ICxo # o2 FAFEAT

7+

gl

11. EAA
EA BHL

S

SPSS version 18.0 for Windows (SPSS, Chicago,



Euryale ferox Salisbury 9]

IL, USA) program$ ©o]-&3t] 7 3¢ Hd 3 FFHAE 4=
i F 719 Ao] FFE one-way ANOVAR HA3F H i<
0.0591 41 -2l gk ztol7t A= A9 Tukey testE o] &3t 1A
=g

Ay 2 uF

1. Yield of fraction and total phenolics

EF +3& % ASEges &2

S5 g EZolA 086 g/100 g
o, &uid EEES A 002 g/100 g EF (DCM #3¥

)l A 017 g/100 g EF (H
1).
phenolics 32 8.79 ng GA eq/mg (
GA eq/mg (DCM #8E)9 HH UL
Ao 2 YEyth: DCM> EA> E> H> B> A ¥ 3 Z(Table 1).

FEE)9 HAZE YETH(Table

93| total
2320 A 17578 ug
= A9 2ol B2

Folin-Ciocalteu reagent method®l =A%

B oq:rLoﬂ/q: ;]_oh‘sl :L/HQ ;(]1/] _Q_UHE o]_Q_sH FFE _i,_
Z39a, 7t B E B4 gits BYERE FU8E ¥
=2 AL 7R datg EYEAR 2P o] A9 H
= Eoll "] F40] tha @ 38 48 FE3 Aok F5
744 B 22 geuEEe] F e dFd 4TS A=
sted & 2%, & BY 2 & 35 22 AE] ol ®
Eigsi=y

HESFEOE £ 29 E)S A& BASE o34
AEA QARIEEA 252 Ptsads RS g AE
&3 a5 AYE A2 BuH1 Ut AE3dELS 52
Fzo P ERE HAFEE o JAE FJaslanes
Hrret] el & dE FFS s AL vt g o
TU dde AT 9E AES0] EAdte % wHE
I ksl a s Atolole FoHQ FHAAI Ues BiE
i, ol FHlE o] & AEY A gAY =& 2o
g F dde A& gvgt

2 AFdA F H=d% 2345 53 EFe 483 2EH
22 R3H BeFAES Ze oty sesEde 9o o
|2 F dS A= AlmdTh
Table 1. Extraction yields and contents of total phenolics in the
extracts of EF

Sample” Yield (%)? Total phenolics (ug GA eg/mg)”

E 0.86 70.18+0.02°
H 0.17 47.34+0.04°
DCM 0.02 175.78+2.52°
EA 0.16 171.38+1.69°
B 0.16 39.18+0.13°
A 0.14 8.79+0.01°

E 70% ethanol extract; H, hexane fraction; DCM, d\chloromethane fraction; EA, ethyl
acetate fraction; B, butanol fraction; A, a%ueous fraction. “Extraction yield is expressed
as the percentage dry weight of EF. “Values are meantSD (n=3). **Values with
different superscripts in the same column are significantly different at £<0.05 by Tukey
test.

2. TEACO 93t &tst gz 9 DPPHe & g7 A&
TEAC assay©ll 93l =743t EF9] 32k3}84-& Table 2914
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a3l &3 2 LDL Ahs} A &3 g

2 =tk 25559 EFL 0131 mM Trolox equivalent?] 3t
< ey, §9E 2 E2 %1% 20 2 0.010~0.166 mmol

S HA, A7 285 o
A5t EF9] EA 3 &
Forsted s el
o DCM #¥%E(0.097 mM Trolox equivalent) ¥ H 3=
(0.096 mM Trolox equivalent)®] £AZ FAtst&Ao] FHAE Q]
ok ES A £YELS Pkt BEEHA gdon dxTe
2 ol&d AASH BHT= @4bstdol 77+ 0.223, 0822 mM
Trolox equivalentZ EF2] EAS HT} §9F o2 43 §4t3}
ARE YT o) AH2RE EF FE2E004 #He 8
29 ko] =W DCME 2 EAZIA & Fx3lans
7HAE AeZ Y, EFYl g Hm 3tEel s TEAC
el F7HE o2 AR EUTH
TEAC assay= 54 ZddA Hold A@AHEL AUn,
AAE 7o i]'oliz‘ ojH o7 Yetd &
o4 ABTS- & &4, 387
F71 Bl &aiEo] &
SH3HEof] #AIGlo] Fatst BA4S
ABTS" 2tt]Z+-& DPPH 2}t
DPPH | Z#4= o2 7
AA-Aol #HE F3ts}
W At 84 HENW E
analogue$! Trolox9} @4t3tA1e] ABTS:" &AZAE wwge
Z M TEAC 3ol 4 5™ ABTSE 650, 734, 820 nmol|A &4
Aol S 7}A=H ABTS-*2 potassium persulfate
o} ABTS9] 2ta}o] 93] A4 =oAL, blue/green colorg 7}
o, o] WL in vivedl A 9 iﬂ*}ﬁ}*‘: =7 B v ol in
vitrcP| = F8kss S45t7] 98 g o] &EH1 dl,
734 nm®] 7 A FI= }FE 7HA “H“Hi A EX
A YetdE Az g S HAsE F QY
o] ditstads Hrtetr] sl &3 AoE B
DPPHE ©]4-3}¢] EF9] #7] £AAY
Table 20 YelY Ut} dut&d o= DPPH &AEI=
2 Yehdl=d, ole /\]ﬂ%

Trolox equivalents 3 ¢ 9] 5‘}’\‘_
o asA) Aols) 2
(0.166 mM Trolox equlvalent)%
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A 50%2] DPPHE 47 3H=H)
Jagh A w22 FHEY. et 2= DPPH 2o
Z$ 50% A3l st= EF «l TEE Yehiglen w@e 1Cy
7S UEFE 42 DPPH radicalS 2A3E &9= I, 2=
FEE BT ICoike] 446.04 ng/mLe 2 YEGEO
&9 787 2ARZFHE ICodte] 173.35 ng/mLO.2
S AARRE BT B oE Sujd BEE
7] AAER} ST 2e FAE DAHAJE
(IC5=477.70 ng/mL)> H ®&E (IC5=987.36 1
g/mL)> B (IC5=1,37532 nug/mL)> A
(IC5=3,018.21 pg/mL)>. ¢H, XTI O Z AHEH AA ¥ BHT=
247} 1Cso%kel 148.66 ng/mL, 193.88 ug/mLE ¥ o] EA
£l EHZ%% frA e 3atsta s 1JrE‘ru =

=

==

TEE

Ed= 9=
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E4o| ojd ZFZEo|gte FolA vl
THe Aoz AR HA.

A E7} AAsta AepdaA BAEE free radicaldll &) Al
Z7} sstEo] EAE e HesA sEe Aol ZeiA
free radicalel AAE FAste] 28tE JAst= FAakshsol o

o =
A =2 g

ot 43 A Aok DPPH= AFA|7F ¢4 3L free radicalS AUl
AT SAFEZ JustEA s FAdHBRE PEeS Fl
st dE AlgEE Edolth 99 2e AHE EFAAE free
radicall] AAE FoAste] 2H8tE A= Tl YTl &
H3len o= EFY e =l o3 Agor ddtdn.

Table 2. Antioxidant activities and free radical scavenging activities
of the extracts of EF as determined by the ABTS-" assay and DPPH
assay

Sample” TEAC? Free radical scavenging activites”
P (mM Trolox equivalent) (ICso=ug/mL)
E 0.131+0.003 446.04+23.64°
H 0.096+0.005° 987.36+37.25°
DCM 0.097+0.011° 477.70+97.90°
EA 0.166+0.017° 173.35+ 25.90%
B 0.010+0.002" 1,375.32175.90°
NA 301821£110.81%
AA 0.223+0.013° 148,66+ 591"
BHT 0.822+0.021 193.88+ 7.74°

YE, 70% ethanol extract; H, hexane fraction; DCM, dichloromethane fraction; EA, ethyl
aoetate fraction; B, butanol fraction; A, aqueous fraction. 23Values are mean+SD
(n=3). *'Values wnh dn‘ferent superscripts in the same column are significantly different
at p<0.05 by Tukey test. “NA is not active.

3. ROS (superoxide anion ¥ hydroxyl radical) 47 & %}

EF9] superoxide anion £&4&4& &743 23 Table 39
b}E]r"} e} 2ol 52 ICw#te] 173.26 ug/mL ©]
, EA 859 ICo#t> 63812 ng/mLEZH superoxide
6}% ©2 Ut DCM 23 E 2
2 superoxide anion £2AEYE HYomH

A2 AAHAY. A, 2T o=

ICso%k©] 1,041.18 ng/mLE superoxide anion
&4Jo] EF E —Zr%%o]‘/} EA 8% Bt} Ygtm, BHTY 7
superoxide anion £2AEH7} fle AL Z YELTH
Superoxide anion& AEHZA H-gAHS AW A4V F4ld
AN e et Zoltt. HlaA oFgh AbshA| o] 1 Al el 51314
HSAS UetddE E78ta, FRES 247
oxygen, hydroxyl radical? 22 © 918 242
AA AA #i8tE Zef @) Superoxide anion
AEA e = e FE71E PSANOER £
e o1E HAHLZ AAHNEE A=

®. Superoxide anion& AgolE FFHoz YAHA, 1
o ad= o] frE719t A AE AT 2N Gy
. 2 AFd A= EF FFE9 superoxide anion &2HEHE
A3l7] 93] NBT eHS o] &34t o] WyolA xanthine
oxidasedll hypoxanthine 3 7}3}H superoxide anion©] -4 5
A Fa ol =] NBTE SdAA H A9 diformazan S =
WA 2R 560 nmolA FFE7E F7tEA € o,

2358 E

[‘I[‘

[e]

A1, &
o
=

SR =)
-~ o

SEES
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superoxide anion &2AE4E 2 E2S Hr1shd, NBTY 3
A& 7AAA diformazane] A FA] 7FASHA o
EF¢] hydroxyl radical &A&HE 543 23}, Table 3¢9

A=
ZFEFEA

Ho] A& upe} 2o ICsok2 54512 ng/mL
A3, ASEYE 5 DCM F3E 9] 1CxpFko] 149.98 ng/mLL

E=o
O

oA

2 hydroxyl radical &2A&40] 7} =4 UEeH, EA
95 (1C50=163.10 ng/mL)AN A= Bl F & 2AGHE e
Yt 338, B 2 A 28 E A= hydroxyl radical &4 & 7}7}
HREA Gtk 2T 22 29 AAY BF [Cxoke] 61.79 1

g/mLE hydroxyl radical &7 &/ o] EFdl] Hla] fFoF oz =
SkTh webA, EFe 23 FAsAR 4EA e AA Boe
229k hydroxyl radical® E%H 02 473t microsome?]
NAFJAEE QAL Ao E AL AT

Table 3. ROS (superoxide anion and hydroxyl radical) scavenging
activities of the extracts of EF

ROS (ICs=pg/mL)
7

Sample” Superoxide anion Hydroxyl radica’®
E 173.26% 11.32' 545.12+18.32°
H NAY 749.93+24.16%
DCM 221520+ 26.96° 149.98+11.74°
EA 638.12+ 13.58° 163.10£15.95°
B 4,166.79+134.54° NA
A 9,265.68+169.82* NA
AA 1,041.18+113.26° 61.79+5.88"
BHT NA NA

E 70% ethanol extract; H, hexane fraction; DCM, d\ch\oromethane fraction; EA, ethyl
acetate fraction; B, bulanol fraction; A, aqueous fraction. S\alues are mean+SD
(n=3). *'Values Wlth dn‘ferent superscripts in the same column are significantly different
at p< 0.05 by Tukey test. “NA is not active.

4. RNS (NO radical il peroxynitrite) AA
EF 3% & 9] nitric oxide 2AEA S %Xéi Ay} Table 4
o} 2tk 2328 EF Y 1G-S 29.07 ng/mL o1, Al
8= FoAlXe EA E8E9 ICoftol 17.38 ng/mLoZH

nitric oxide &2AEA o] 7} #A v oy thed 22 A
2 Yeyth DM B3 E(IC=2944 pg/ml)> H EI&E
(IC5=156.18 nug/mL)> B &3 &(1C5=203.46 pg/mL)> AEIE
(ICs50=444.51 ng/mL). HETF2Z 2220 AA9] 7§ ICs%ke] 8.34
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Table 4. RNS (nitric oxide and peroxynitrite) scavenging activities of
the extracts of EF

RNS (ICs=pg/mL)

Samp\e” Nitric oxide radical® Peroxynitrite3)
E 29.07+0.82" 62.12+1.53°
H 156.18+3.64° 140.25+2.72°
DCM 29.44+1,02" 9.92+0.59°
EA 17.38+0.69° 3.87+0.06'
B 203.46+5.05" 37.87+3.83"
A 4445127147 NA?
AA 8.3420.06' 3.20£0.08°
BHT NA? 118.87+2.95°

E 70% ethanol extract; H, hexane fraction; DCM, d\ch\oromethane fraction; EA, ethyl
acetate fraction; B, butanol fraction; A, aqueous fraction. **Values are mean+SD (n=3).
“Values with dm‘erent superscrlpls in the same column are significantly different at
£<0.05 by Tukey test. “NA is not active.

Table 5. Inhibitory effect on Cu®-induced LDL oxidation of the

extract of EF

) 2 - - j]
Samp\e” Inhibitory effect on Cu“-induced LDL oxidation

(ICso=ug/mL)
E 90.47+5.46%
H 80.51+3.24°
DCM 60.88+1.56°
EA 41.94+1.97°
B 65.36£2.31°
A NAY
AA 6.18+0.58°
BHT 2.63+0.09'

E 70% ethanol extract; H, hexane fraction; DCM, d\ch\oromethane fraction; EA, ethyl
acetate fraction; B, butanol fraction; A, aqueous fract\on Values are mean+SD (n=3).
“Values with dn‘ferenl superscnpls in the same column are significantly different at
£<0.05 by Tukey test. ’NA is not active.
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A7, DPPHE ©o|&& #87] 274 &7, ROS (superoxide anion,

hydroxyl radical) 22A& 7 2 RNS (NO radical, peroxynitrite)
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