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B A2 shuE dof, B b8W AEHE HEe dEes AL vk o]
T FF=EFYH gGA A=Y Favkgo] dojubr] wiitol] o5 2 Wb
XS et 2 U] @AAAE 7FA = reactive oxygen species(ROS)9
= '0y , HoO09 2o mgg st 0,7, -OHT 22 AhaF4le guzs, g
a1 A AR ROS9E ¥l A fE¥ ROO, RO, ROOH % HOCI o] %3t
Ao gk AAlol e AgEA Avle B4 A2xTES A sE
%~ (superoxide dismutase, catalase, glutathione reductase)®} Hl &A% 23}
A (tocopherol, ascorbic acid, carotenoid, flavonoid, glutathione)E= A%
FAkst Wolis a2 AT BT A Atolel A AE TeEs FAIS
A%

QAT 1A F B AaFTe B g AHIAE A=A, 2

ARl 2EY s S e o YPHe 53] I5E A AL
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1
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ot B Aef Ao w7 o
&M dolya glom o] d Whg& Table 19 YeERAATE Al&" Abshd
2EY A A WA el RO

SE A4, ole EdMel, AEA, 2
G} wshnt ohue} :stel Bdd G HAA AAES A @ =
3 A T, wad de, ¥R ARS A7) Bd Beasd
23, w2 AR Fehdd dekadd] AsAd 2 uAA a3dg, 3
GFEA} AEe] A, dehd gguke 53, DNA Absteh 22 AA 74 AR
9 £4& oA 53] AR A AR BEH AL FH 5}
AREE s Ao FAL AA 715 At =3} 2 AAEE fusts
Aoz defA k' Table 1o1% @R <8 oprlse dHES vehh
Atk wEbAl efej gt S-S A7 AL JAlsy] flsl ek A A 3
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Jog AAEE 24 AT PSS AAsta g4 AAE a840= AA
o U= st o] AJ2=Elo] & st

Aol A 2 radicale] A4 ¥+ mechanism< Figure 2%} Figure 3o YEWA
t}. Nitric oxide(NO)¥= L-arginine2. 258 NO synthaseo] 2oJ&] A=t}
Superoxide anion(Oz )<= Figure 2] YRt AAH t}gk tAE 25 S3to] A
oAl AdET 1 UAAEEE AHREH ¥ gt Nicotinamide adenine
dinucleotide phosphate oxidase(NADPH)®l| 2]t NADPH®] Ats}a}A oL}, v E &



=globe] AApAEA A TS NADPH, flavin adeninedinucleotide(FADH) ]

92 o] &4 &4 Al monamin, flavin, hemoglobin® A}-&At3}3} A ol A A & A
t, cytochrome P-45001A4¢ AAYE+= A7 Ao, arginine =&

tetrahydrobiopterin F-5A] O, 2223 NO synthased] 2314 A ¥ o] A} o

Cell damage, Cell death

!

Damage of proteins, lipids, sugars, DNA, etc.

Chemicals
\ Heavymetals

Carcinogen
\ K Stress
Heat —
Herbicides | ——»
T~ )
Smoking
Radiations /
Food additives T Air pollutants

Peroxidants in foods

Figure 1. Free radical generated by Environmental sources.

dlodu] ¢ Study on screening of antioxidant substance from natural products.
Asighal &5k AARER]E=E (2000)
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Inflaromabory

Glomerulonephrits (idopathic, membranous)

Vasculutis (hepatitis B virus, drugs)

Autoimmune diseases, Aheumatoid artheits

Ischemia-revlow states

Strodeimyelocardial infarctioniarrhythmias

Organ rtansplantation,

Frostbite, Dupuytren's contracturel

Dysbaric osteonecrosis

Iron overload

Idopathic haemochromatitis

Dietary iron overload (Bantu)

Thalassemia and other chromic anemias
treated with multiple bolld transfusions

Nutritional deficiencies (Kwashiorkor)

Alcobolism

Alcohol-induced iron overload

Alcohol myopathy

Radiation injury

Nuclearexplosions, Accidental exposure

Fladotherapy, Hypoxic cell sensitizers

Aging

Disorders of premature aging

Red blood cells, Phenylhydrazine

Primaquine, reated drugs

Lead poisoning

Protopor phyrin photooxidation

Malaria

Stickle cell anemia multiple sclerosis

Favism, Fancini's anemia

Hemolytic anemia of primaturity

Lung

Euphysima, Cigaritte smoke effects

Bronchopulmonary dysplasia

Adult respiaatory distress syndrome

Mineral dust pneumocomiosis

Ashestos carcinogenicity

Bleomycin boxicity

SO2 toxicity, Paraquat toxicity

Heartand cardiovasicular system
Alcohol cardiomyopathy

Kesham disease (seleriurm deficiency)
Atherosclerosis

Adriamycin cardiotoxicity

Kidney

Autoimmune mephrotic syndromes
Aminoglyciside nephroboxicity

Heavy metal nephrotoxicity (Pb, Cd, Hg)

Gastrointestinal tract, Endotoxic liver injury

Halogenated hydrocarbon liver injury
Diabetogenic action of alloxan

Pancreatitis

NSAID-incuced gastrointestinal tract lesions

Oral iron poising

Brain/neryous system

/veuromuscular disorders

Hyperbaric oxygen, Vitamin E deficiency

Neurotoxins, including lead

Parkinson's disease

Neuronal cerebr ovascular injury

Hypertensive cerbr ovascular injury

Allergic incephalomyelitis and other
demyilinating diseasesase

Aluminum overload (Alzheimer's disease)

Potentiation of traumatic injury

Muscular dystrophy

Eye, Cataractogenesis

Ocular hemorrhage

Dehenerative retinal damage

Retinopathy (retroental of prematurity

fibroplasia), Photic retinopathy

Skin

Solar radiation, Thermal injury

Porphyria

Hypericin, other photosensitizers

Comatact dermatitis

Table 1. Free radical are involved in many diseases.

dlodu] ¢ Study on screening of antioxidant substance from natural products.
A5t FE5uEd AARER =T (2000)
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- 1 g oo,
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GSNO " Y aors
Heme-NO
Hzo + LOH GSH Synthetase
s bl Ak bl 1-Glu-CySH

carotenoid, ubiquinone, bilirubin, o-
lipoate, Arg, Cit, Gly, Tau, His, Carn,
BH,)

Vit E'<—ﬁ— VitE

ADP + Pi

\LO:)' +Glu-CySH
———— "OH N Synthetase
\ / Cysteine ATP
L SoD 1 Glutamate
2H* + 20, —T-—) H,0, —LOOH NH,*
CytC l 0, cat l PDG
& al 4 Glutamir?éo

Figure 2. Removal of oxygen and nitrogen free radicals and other

reactive species in mammalian cells.
ADP, adenosine diphosphate; Arg, L-arginine; BT4, (6R)-5,6,7,8-tetrahydro—-L-biopte
rin; Carn, carnosine; CAT, catalase; Cit, citrulline; Cyt C cytochrome C; Glu, L-glu
tamate; Gly, glycine; y—Glu-CySH, y-glutamyl-cysteine; GS-SG, oxidized glutathio
ne (glutathione disulfide); GSH, glutathione(reduced form); GSH -Px, glutathione t
hione peroxidase; GSH-R, glutathione reductase; GSH-T, glutathione S-transferas
e; GSNO, nitrosylated glutathione; HbO, oxyhemoglobin: Hemo-NO, hemo-nitric o
xide; His, histidine; HoOs hydrogen peroxide; LOH, lipid alcohol; LOO - , lipid per
oxy radical; LOOH, lipid hydroperoxide; NADP+, nicotinamide adenine dinucleotide
phosphate (oxidized); NADPH, nicotinamide adenine phosphate (reduced); - NO, nit
ric oxide; NO3-, nitrate; O2-, superoxide anion radical; - OH, hydroxy radical; P
C, Pentose cycle; R -, radicals; R, none-radicals; R5P, ribulose-5-phosphate; SO
D, superoxide dismutase; Tar, taurine; Vit C -, vitamine C radical; Vit E -, vita

mine E radical.

Fang Y. Z., Yang S., Wu G. : Free radical, antioxidant and nutrition. Nutrition 12 : 872-879 (2002)



——— 0, Arginine
(FADH,) - Xanthine NADPH + H*
Mitochandrial ETS / o ’&mt‘: BH,| NO Synthase
NAD* H;0; : .
(FAD) Uricacid  Cit NADP
0 NADPH Oxidase 0, % NO Synthase 0
ol son/ | R~ uorB¥ 2 *NO <— NO donors
NADPH+H*  NADP* \
HOC! <M — H,0; 0Q
Fa?* !
H,0 H*+CI or  Oxidized ONOO
cut Vite  VitC
0,+0H / ‘NO Gly + CH,0
ONOOH H,0, Sarcosine

- Sar Oxidase

\ LHr\oiH\i Fe? or Cu*
‘OH + NOQ,
. L H'LOH Acetyl CoA Oxidase
Autoxi- 02'

y °2\1KL00H—*L0~ e R
Monamines
0,+H,0 LH A
ke LOO" 8

Hemoglobin

Figure 3. Production of oxygen and nitrogen free radicals and

other reactive species in mammalian cells.
AA, amino acid; Arg, L-arginine; CHyO, formaldehyde; Cit, citrulline; DQ, diquat; ET
S, electron transport system; FAD, flavin adenine dinucleotide (oxidized); FADH2, f
lavin adenine dinucleotide (reduced); Gly, glycine; HsO» hydrogen peroxide; HOCI,
hydrochlorous acid, LOH, lipid alcohol; IR, ionizing radiation; L - , lipid radical; L
H lipid (unsaturated fatty acid); LO -, lipid alkoxy radical; LOO - , lipid peroxy r
adical; LOOH, lipid hydroperoxide; MPO, myeloperoxidase; NAD+ , nicotinamide ade
nine dinucleotide (oxidized); NADH, nicotinamide adenine dinucleotide (reduced); N
ADP+, nicotinamide adenine dinucleotide phosphate (oxidized); NADPH, nicotinami
de adenine phosphate (reduced); - NO, nitric oxide; Os , superoxide anion radical;
- OH, hydroxy radical; ONOO-, peroxynitrite; P-450, cytochrome P-450; Sar, sar

cosine; SOD, superoxide dismutase; Vit C -, vitamine C radical.

Fang Y. Z., Yang S., Wu G. : Free radical, antioxidant and nutrition. Nutrition 12 : 872-879 (2002)
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ArskAl (antioxidant) & AFSHAY 2E# AR Qlste] BAPH = AbstEde] S

3t @ Asl A 715S g8 Wolete Ed e G4 free radical? B4

free radical®|4 peroxy radicalell4] hydroperoxideE A dt= &8 gat4
o8 AAletal A FFEE Mo 2ZH AbstE AT 5 U

Free radical®] 4] wWFeS HAA 7= &4 phenolid e 3TEZA FX
o] ApEAr3te] WA E-2l peroxy radicalolA] hydrogen radicalS Al3-3fe] <%
gt slgtEE HAIAZ|BER free radical®] AHWHES A ST ojuf FFA4ESHA

= free radicale] H A%k B2 % <k 3+ phenole] THWTZE 7FX|A i, Ak

AN

oL

glol] o|277HA] FE7IE AGA7IE AES drh. E peroxy radicalS A4
3t7] Ao, = 7]"do] "iHo] free radicalo] A=W AMAE  free
radicaloll 3FAF3}A7F hydrogen radicals A|-&3 o 2 A radical Asr$S

AL o]#] 3 phenolid 9] BFEL ole] AEFo] da] FEaH,

P
2
(i

B ol 12

ol A amino acid, ascorbic acid, carotenoid, flavonoid, melanodin, 2% &
¥, tocopherol & 34tst &S 7L = A TR =dE0] EAStL
A=, o]5 FolAl phenol AEE°] gk Abst HA2ES AU Utk AE
I} A% So| 98] £A48l= polyphenol E2EL2 2] &4 2 Ao 43t &
9 Bol7]A T T8 s st Ao® Z delA Atk BE phenol 3

== ) EBe O ol VIR Agd B¥ES e UHAA e

%
A
O

et

E A2 A, phenolic acid ¥ coumarin¥, flavonoid¥, tanninF= Y59, I -
Zof uhg} gk A 9 A A 7]so] &l yERdt) o] 3 phenol EHE
2 A EZAl 5543 NZAS Fostal 4bsh-3k Hbg A] 7 F=E 2F8-s, 1A

g, 3AakskA (Antioxidants). o1&zt 2004



ko]l gk o7 2g ZEAAL 7] wiiell AbA guZdE Ak oy A
o AlEE Wolstr] #1% "= Abole] #¥S #FAsk7l s primary
antioxidant, secondary antioxidant, enzymatic antioxidant & Al Z1Fo=Z &
7% 4 v} Primary antioxidant¥ #7% 2l radical? W33t <Hgstd
sthES Aabsks il A2 el osiA st 5 ZAdo] Ao
2 92 radicale] ® §F oA o2 FAESHAl radical?e] HS gl oA
radicale] ofd oA 3 313 Eo] Hrl 1 FRHol= A FAEIAIQ butylated
hydroxy anisole (BHA), butylated hydroxy toluene (BHT), propyl gallate
(PG) ol o A gilstAld = vitamin E ¥ carotinoid 5°] Attt A=
gk vpe} o] HAd= B T dqskAZE SAskH (HFa 9, 2004) F

Ngo| gz H£xeo] k') vEw A C 2 E: WF 99ad ® g ohg)
FE FASAZ AR free radical®] ZHES Ast=H v T JE=
ghoh HIEN A e 0w HIERR] E9F o] 4bstE 7] A A Ho] ol A
o] 4kt zZHEE JHAM vl A A< singlet oxygens X Tl free
radicalZ F=¥e 3 W = glor, oo #3 W2 A7 AEEHS
o0 mERL G A FASAR A2AAAY FarFelAR 2Hgste]
superoxidet} hydroxyl radical A WF$3Etal thE free radicalS $HAA]
AHozHM AtslE flavonoidsE 2HUAIA phenold AtshAle} Al =2 283k
UF g 2o AbshAQl E4S Wolsted andolw el dE dAldt=
AgS gt Bk ™ vlebd EE singlet oxygend} Whg-abe A At
o| A} peroxy radical®|4 alkoxyl radical®} ¥F-gsle] FAYAE A& o 2 M
Aditste] AAeS FAANTIAY B £ XA e e A
Agtelo] vt Fxof MEe] MY FAE

A3 ok 590 FA. AEsreke] olaf. 4= Afelddx, 2004
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XA AR S WAEte] ARV e e FEHeR AT d9Ee §

AN

t}* Secondary antioxidant® AFStE ZAA7E FEolLS AA AU
primary antioxidant radicalel]l THA| 425 AU+ 8-S skl 3 singlet
oxygend §kgsto] QLA E AAGAY UVE F6to AbstE AT &
Zol2A A aHE YEME E- =+ citric acid, phytic acid, ethylene
diamine tetacetic acid(EDTA)&©°] &gttt v xejgioj g o

i FEoleS Aol vle FAAA WPt Bdo] Jow Zejddn ws

!
B>
N
~

o,
D

phytic acideo|™ o F53] 5o A FHL v=o= chelation X & Al
= Zo| glow, & QA ZeEguAs e R T F=EdES A

% g} w2 Enzymatic antioxidants
AWEDY 8 radicalol olgt &4 WA= T83 J&S st 1 7
24 Hydrogen peroxidase, SOD, catalase So] A o] ZEAjsi} 192
SODE2 A3 <tollA AXE A7|= AR oY F77F S=A 6, SOD7}
A= FAsta85 7] f18 Holu 8, ol a&ol=o] dasta, o
"W FHol2S 2t ko] w28 o7 254 "2y, 5 /" SODe
nEZEgoltoA A7 ZytiZdS AAsta, tE SOD+= AlxZe] dd
woll A Az ZEgdZE AAgH = dF SOD= AEZuUle 3 &3 HFA]
= A7|FlE EAlste] A7IA AT ZE g AE AAstE 4S8 gt Aol
th. Catalasedtil st &=&o] HAstris AASE AEWe] 2d=EA, 4t
el A Y. SODSF = catalase™ A2 73S o] FWHA

=
G5 d9stal slem, of gdddo] AMA st E A k= catalasedl] H] S



3. 47

4

%S

A2 AEH Jd= T darsAlel BHT(butylated hydroxytoluene) 2}
BHA(butylated hydroxyanisole)= T8 =& &80% AAHIFFE o)A AHFHA A

7% ole] AW H A F Advka FoRPT wmd @A FasiA s o] H (R

535 @4 dastAle] g2 3, A, W, AE, @A Sl A4 54
g doyl= Aork dHA Aok whEb A Hagol gla 2 Aba

£ AAste] A B st Aol el o, dibstE o] Ak Hed it

HAE 5 - 4RRYE FodE AT/ HS B8 FYsolok F Aok

B AFdAE AFEANA et AE 1F(TAIH(E), AFAE
FHY, A7IEgto](NdH), SREHEHER), FoivkE, sy, A=, FRE,

]:I
Ay, 53, He)e A eR dibstel ddd $ Ed¥se 9%, DPPH

free radical &7 &4 =74, Nitric oxide &7 &

o,
|\

%, Xanthine oxidase
24 JA 2 Superoxide &7 &4 Z4 3} Hydroxy radical 27 84& &4
sto] gatz) 7)Fo] £ A& 8% diste] f7|&n EES o]&dte FE &
gt 7t EEE=Z ksl A4S <

As) A bsde dEsdud s

BN
>
ol
e
o
fiu
Yo
2
r o
é‘é
o
AL
m (
o,
(i

II. A5 € A3

1. A=

1) AlgEH|

B A ARE3E Az = 2006 590 AlFiEnl A oA 2HF
st omn F£yE o]g&3sto] A 99, H-12 labeling 3tg 2™, 2006

il

at
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Aol A AT AFHEFHY S x5 H-2% labeling st
Ao dstsitt. of7legtol= 2005 89l 34 siF&F AN A
H-

3% labeling 3o Ado] A3tH a1, 20060 5¥€o =3 A

(@
e
2
N
=
&
Kl
r

g A NA AR TG AGH-E H-42 labeling 3te] Aol o] &3}
At FoiuES 20061 3 AFUHTR FACA AP} dxE H-H=
labeling 3Fo] A &ol o] &3}¢laL, 2005 11¥€ AlFUigtul IAo|A A vt
o] 9l& H-6Z labeling sto] Age AR&silon], 20061 5€ s
Ao A AAFeE Abare] S H-72 labeling 3to] 2Add sty ofndle
A%xE 20061 69 AFHITR ZAHAA AFee] H-8% labeling 8+,
2006 6 AlFoietul FAoA AT AbELTe] ¢S H-90%, 2006 6
of AlFastnl A A A3 HFFH] HAxE H-10=, 20053 5¥€l AT
gl 2o A3 WEe] AdxS H-11E labeling ato] Aol A&&F )

nﬁg

2) Methanol F&&

Crude methanol extracts 1159 W3] Zg s =3 DPPH free radical
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27 4 54, nitric oxide 24 &4 =74, xanthine oxidase &4 A %
superoxide 27 &4 Z43 hydroxy radical 24 XS FH AHS 3
sto] 7]z £ 8% (H-1, H-3, H-6, H-7, H-8, H-9, H-1 2
ol sl /7] & #EES AAE F= Fdedlth. 53 77
methanol (MeOH) FE&S 44 ZFY = dY A7 $F, &92u7|& ©]

o] FAo] &, F H]=A €19l n-hexane, ethyl acetate (EtOAc), butanol
ol gsto] &ulEd &Flvh. WA 82wl n-hexane

Y3, % ERE T FEH 2F 409 F Fow gk

U
o
T
o

4

Methanol
Extract

l

//r—\\
Extraction concentration (/

o z Hexan

. '\ fraction )
n—Hexan

l \-‘_,_7_
= —k"‘\\

Extraction concentration COAG \\
with Ethyl ' fraction /

acetate \ ~

— )

| -

Extra_ction concentration BUOH
with fraction
Butanol
concentration N Water
i fraction

Figure 4. Fractionation scheme of methanol extract of each sample

h,
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2 Ao A A5 5, 9 AFEE & viE2 Merck Co. (USA), Junsei Co.
(JAPAN), Hyman Co. At9] Al5& AR&SIAT. E8¥s 32 S S48
18 A}8-3+ Folin-denis regenti= Fluca #l|3%°] AF&-%%12™, Sodium Carbonate2}
tannic acid SigmarHUSA) #|#& AF&3F3I T DPPH free radical &7 €4 &
743171 918 AH8-® DPPH(2,2-Diphenyl-1-picrylhydrazyD e} tl w02 A&

—ascobic acid, BHA(butylated hydroxy anisole) %, nitric oxide 44 #3l] &L

-

ZA3t7] 918l AH§d NED(N-(1-napthyD-ethylenediamide dihydrochloride),
Quercetin, SNP(sodium nitroprosside), Sulfanilamide, Phosphoric acid(HsPO,) %}
xanthine oxidase®} superoxide 27 &4 =7 AF&3F allopurinol, EDTA,
NBT(nitroblue tetrazolium chloride), Sodium Phosphate(NaH2PO4. NasHPO,)
SOD(Superoxide dismutase), Xanthine, xanthine oxidases, Z1#]3l hydroxyl
radical 2A &S F43517] #138 AH-8-¥ 2-deoxyribose, TBA(thiobarbituric acid),

TBC(trichloroacetic acid) &% SigmarHUSA)A}S] ZAS 918t ARS8 T}

FAZ A7) Y8l Adeventurer® ITEM NO. AR 21402
A Azx st7] Y8l MAXI dry Iyo Al#& AF&3FTE A
A wf o] 83+ evaporator™ EYELA A &S Alg3slgon, AJ5E vt

=
S A1 wf o] 83 incubator®} water Bathy HANBAEK SCIENTIFIC. CO. A}

lab systems Multiskan EX9] A#FS o] &3t om, UV/VIS spectrometers=

KNAVER u-Quant #|3#& Abgske] Aol Astsint
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3. % Zevle 592 FFEA

Zg4s 329 e Folin-Denis¥ S oz Wasto] AAakict Y WA
tannic acid FF&NS AH&ste] ZElHls =Y BHe AT FeF4Ae=w
o] &3t ¥FAS AAe] 98 tannic acid 1mgS 50% methanol &9
1 mLel 59 stock solutions A|Z3staL, ol& HFs%=7F 0, 31.25, 62.5, 125,
250 2 500 pg/mLe| ¥%E= &3] UV-Visible spectrophotometer® 725 nmel
A FHEE SAste] S AAsH 4 AlE FEES 1 mg/ml &

mLE Aol Hsta T 1.8 mLE 7hst
0.2 mL Folin-ciacalteu's
phenol regentE FH7}ste] 2 &83 & H2of 3F7F WA TE o] &Ao

1 M Na,CO3 €9 0.4 mLE 7}sto] =333, /5 1.4 mLE 7189 total

4. 373 44

1) DPPH free radical &4 &4 &3

DPPHE= AbstA|= 1 x}A|7F w9 <FA 3k free radical4 515 nm ~ 520

nmol A 535 F4E yehls HepA shebEolvh. dbel &) sl =4

=

a71s]o] wetdo] gas e, s Jue Pist B4
o @48 =AHEE 4 Yu}’” o] A¥e DPPHE WA AstE JAsk =
o]

sample®] 2]3} A radicalel]l W3t 2A A 54 THES dolnr] 3k Ag

7t N8 FEE9 HdAFS(electron donating ability, EDA %) A&

Blosis W ol 23+ DPPH free radical 24 %o wjg} =4&90 Y 2+ A7 =
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E 5% methanoldl] o o8 == FH|gE 5, 96 well plateo] 100 w¥ &+

&tal, ethanolell %1 0.4 mM DPPHE &% #7Fsto] A9 bdelA 3023t
WAk 5, ELISA Reader® ©|-&3to] 5156 nmollA 3 =5 AU 4

=702 [-ascorbic acid, quercetin, butylated hydroxy anisole (BHA)EZ
5 ZAete] FH =S AL Almet vl vhg e 54
7} HS& 42 =2 free radical scavenging activityS UEFATE DPPH free
radical 2724 ta Ho2RE &S] dabe o] e (EDA %)l o3 4l
Ho Pses mAEAY eee i AR 984 DPPHY &
FE7F 50% #HAT W Uehue A8 $=0C0E Tste] At

H

DPPH free radical —{\—74 %L}\é (%) = ( Acontrol y Asamplc ) / Acontrol x 100

Asamplc 4 /\]-‘Ejl—

i
i

he o] FHE

Aconrol = A5 A methanolS A7}k Hkg ool &34

2) Nitric oxide A A3 A A

o} A 475 ZA(nitrite scavenging ability)2 Kato &'V WS 28
sl A5t AAHSRE  nitric oxideE AAEE EZ<QA  sodium
nitroprusside (SNP)E& A}-&3led AJ&9] nitric oxide &7 &3S AAMSA
o} >4 PBS (pH6.8)ol 343 oje Ho] A& ZH2HS 96 well plate ol 50
2 EF38kaL, 10 mM SNP 892 50 w H7bshe] A9 25ToA 2413 &<
WukS A7, wkSo] Ey B ukS-olo] GriessAl9F [2.5% (v/v) phosphoric
acidoll 1% (w/v) sulfanilamide®} 0.1% (w/v) naphylethylenediamines 1:1%
ksl Ao R AREF A ZA| ]S 100 ) 7}elal ELISA Readerg ©]-8314
540 nmollA FHEE AP o, FESE oA (nitrite)e] YO E nitric
oxide 2AEASE =AHsATE. hETE quercetin® FFHEE =A3dto] v aLs}

G, FHE7F 50% AT u yHelysE A5 F% (IC50)E ©]838te] nitric

_15_



oxide 2AZAE T A 9T

Nitric oxide 2AZ4 (%) = (1 = Asmple / Acontrol ) X 100
Asample = AR 779 FFE

Acontrol = l?‘fé 7]’?‘9] %‘%E

3) Xanthine oxidase 9Al &3 % Superoxide &H 84 FA

Hypoxanthines H3&3}9] uric acid®} superoxideE A4 Al7]+= xanthine
/xanthine oxidase ®¥HgollA uric acid?] A2 290 nmolA 71 FF =
o3 F543sFaL, superoxide®] %2 nitroblue tetrazolium (NBT) 2w+ o
o =449 200 mM sodium phosphate buffer (pH 7.5)° 1 mM
xanthine® 2 mM EDTA d7}ato] vbS Qoo Zuali, ole] 52 344
0 ZF N® FEES 96 well plate o 50 53k 5, 9] wWHg £NS 50
wh A7YskSlk. o] Wl enzyme® =2 50 mU/mL xanthine oxidase& 100
A7Fste] uric acid® A S FEEFCH, W 9t A4S 37TCoA 1A13E
Zol "k&A)71 ¥ UV-Visible spectrophotometer® 290 nmollA SF ==
gttt Superoxide &7 242 9 Wk &l 0.05 mM NBTE #7}sto]
9 W SdskA dskar UV-Visible spectrophotometer® 560 nmolA] &

Fr 2 =A3F¥rE. Xanthine oxidase A wHEoA %A RO E

_IIN'

d

_IIN'

allopurinolS A}&3}al Superoxide A7 A9 A ZE+= SOD(Superoxide
dismutase)& AF&3 o, Z+zF AAE uric acid®} superoxide FH%=7}
50% 4T W Yeles AR FE(IC0)E ol&ste] Asl E4& ®AISHS

.

ol

Xanthine oxidase 2714 (%) = (1 - Asample / Acontrol ) * 100
Asamplc = /‘]E 737]—?—}2 __E_IVE)LE

Aconrol = TR7FT9 3=



4) Hydroxyl radical 24 &84 =3

Hydroxyl radical® #}ArslgEa9l 27Fe] HA(Fe® )S A 7}8l= Fenton ¥HE
o os) AP Hydroxyl radical® 2¢438t7] wj&Ee] Chung 5'"**9
U S o] 83}o] Hydroxyl radicaldl 98] deoxyribose? #eAF&<l TBARS

|\

(thiobarbituric acid reactive substances)®] 42 F743I3th. Hydroxyl
radical> FeSO, - TH09] EAjstel] AGAIZI o™, 2t Alm F52 2000 10
mM FeSOs - 7H:0 & 200 w9 10 mM EDTA &<  200x, 10 mM
2-deoxyribose &9 200uE FH7bste] & £33 2 0.1 M phosphate buffer
SNpH 7.4) 1 mLE 7}ste] total volume©] 1.8 mLo] H %= 3A 53T, 9]
HS-&Hel 10 mM HyO0p 200pbE ol 37CoA 4A17F 5 vh&S YA A
ot 7)ol 2.8% trichloroacetic acid 1 mL& ¥i H-g& A7| 1%
thiobarbituric acid 1 mLS 7}t 100TCeolA 1083F FAA7] & 4S &
ol F&3] Wzhslel UV-Visible spectrophotometer® 532 nmolA &FEE
e, G- v 4S o83t deoxyribose w3 ANE=E AAtet

.

|\

x2

HYdrOXYI radlCal _/1\‘74 jja—}\é (%) - ( 1 7 Agamplc / Acontrol ) X 100
Asamplc = /\]JEJ‘ @7]—? ] %%E

Acontrol — "-% % 7]':lL

o
JIM
g
k1
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I, 4343 2 1%

1 & ZdE 398 33 24

1-1. A8 FEEY F EdE 3FE FF &4
Z A BASL AEA o E4d MZS Bl Asl-3¢ukSo) A 7]

Az g, 3 B2 ol 278 o142l phenolic hydroxylZ| & 7} Wk
3

ftlo
|\
2
_L
2

B 1129 methanol 3=5< 7}#| 3l phenolX 3}3tE9] slaf
o, X3 A3}l Table 2, Figure 594 #t}.

Az A B vk} ol F EYuE IFE FHS H-9 FE=0A 283 ug
/mg= 7V =7 vehgen, H-1 (278 ug/mg) > H-6 (92 pg/mg) > H-11
(89 pg/mg) > H-3 (568 pg/mg) > H-10 (50 pg/mg) > H-8 (19 upg/mg) > &
o2 Yelwta, H-7, H-2, H-4, H-5 9% 5 pg/mgoldlZ wj$- 2 43S
gola 4= 99t}

1-2. N2 2989 % EPv= 398 ¥F 24

Crude methanol extracts 1159 s3] Zgd& 3

5
= A% A Vel £& HE 8% el f7] & s AAs =

E
AR Rl F ZeldE o 24 A3 gAHOR metanol FF

2o o
o ad we FWE vehhon, 53 EOAc % BuOH Zol4 ke @

o

Fe Hola gk I 3§ H-69 BuOH Tl 712 pug/mg= 71 =2 &%
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£

el elar, H-79 EtOAc 53 H-69 EtOAc %, H-32] BuOH Z°] 7}
573 pg/mg, 558 ug/mg, 506 pg/mgw o2 UERRT kst @4 At &
s FFEY TS vud A3, F ZYHlE stEEY g & 18

ol Ml £ st BAS YR A= & 5 AT

M

i

Table 2. Contents of total polyphenols in methanol extracts of Jeju

plants.

Sample Total polyphenols(ug/mg)” Total phenol content(%)
H-1 278+5” 28
H-2 <5 <0.5
H-3 58+3 6
H-4 <5 <0.5
H-5 <5 <0.5
H-6 92t1 9
H-7 <5 <0.5
H-8 19+1 2
H-9 283%3 28
H-10 501 5
H-11 8915 9

1) Milligrams of total polyphenol content/g of methanol extract of plants based on tannic
acid as standard.
2) Each value is mean * S.D.(n=3)
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Table 3. Contents of total polyphenols in solvent extracts of Jeju

plants.
Total Total Total Total
Fractions  polyphenols phenol Fractions polyphenols phenol
(1g/mg)Y content(%) (ug/mg) content(%)
1-Hexane <5 <0 8-Hexane 3.0£0.2 0.3
1-EtOAc 487+3 49 8-EtOAc 145+4 15
1-BuOH 280£3 28 8-BuOH 55.9%+0.6 6
1-Hz0 210.0£0.4 21 8-Hy0 <5 <0
3-Hex <5 <0 9-Hexane <5 <0
3-EtOAc 122+1 12 9-EtOAc 216x1 22
3-BuOH 506t16 51 9-BuOH 234£3 23
3-H20 239£2 24 9-H:0 253%4 25
6-Hexane 113%5 11 10-Hexane <5 <0
6-EtOAc 558+29 56 10-EtOAc 203x1 20
6-BuOH 712x20 71 10-BuOH 247x2 25
6-H,0 144+3 14 10-Hz0 <5 <0
7-Hexane <5 <0 11-Hexane <5 <0
7-EtOAc 573+13 o7 11-EtOAc 334x4 33
7-BuOH 308£5 31 11-BuOH 891 9
7-H20 8312 8 11-Hz0 <5 <0

1) Milligrams of total polyphenol content/g of methanol extract of plants based on tannic

acid as standard.
2) Each value is mean * S.D.(n=3)
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H-6 H-7 H-8 H-9 H-10 H-11

Content of total polyphenol in methanol extracts (%)

Methanol extracts

Figure 5. Contents of total polyphenols in methanol extracts of

Jeju plants.

oo
o

I Hexane
[ EtOAc

I BuOH

= H,0

2]
o
1

IS
o
1

N
o
1

Content of total polyphenol in solvent extracts (%)

H-1 H-3 H-6 H-7 H-8 H-9 H-10 H-11

Solvent extracts

Figure 6. Contents of total polyphenols in solvent extracts of Jeju

plants.
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2. 33 44

2-1. DPPH free radical 24 &4 =4

grtst 249 7P 2 SR ARA 7132 fElviek whgEke Ao® 7] &AA
g2 24 gzl AAE Tt AeTe kst myy A x=3E
AAA 7= HE=2 o] gFH . DPPHy ¢HA3F f-d7] & cysteine, glutathion®}
7+ 3} shf obw] =2k} ascobic acid, aromatic amine(p—phenylenediamine, p
—aminophenol)&°ll ]3] =0 gAHuZ thefgt AALANZRY Fikst &
A& HAAs=d 2ol o] g% tl. DPPH alcohol £ 517nmollA 73t
UVESF7E lom, Ao 1A A uf$- oHg st oot AxgodA=
B AR hydrogen radicale %o} phenoxy radical & AASHA B o =2ZH
517nmol A UERSE DPPHE| 5o]2 ¢l &5 band7} AlpAIAl w=H 7HA1 3 Q)
Bl QkAefxl Fate]l e H#ste] w=wom WA "k o]y
DPPHE dioxaneo|tt CCligt 22 WI=A & oM 23, 3aF 4h3} k5ol
doj7| = stk DPPHO A4 UAFe} alcohol ol G4 ZAdto] FAH7] W&
o alcohol & e A= Bl oA s}, V52

AFE A2 E methanol FE=5 A FASAQ BHA 2 Vitamin Coll
o3t DPPH free radical &7 &4& SAsto] ®lugk Ad= Table 4%
Figure 73 £t AapolM = 5 Q%] 2 F5=2] 1Cs 6= H-10 1A 8.6
pg/mLO 2, WA £ radical &7 F4& Hol= oz YEigten, H-1
(19 ug/mL) > H-11 (20.8xg/mL) > H-9 (21 wg/mL) > H-8 (31 ug/mL) >
H-7 (53 pg/mL) > H-3 (96 pg/mL) > H-6 (106 pg/mL) > H-5 (113 ug/mL)
> H-2 (154 pg/mL) > H-4 (248 ug/ml) =02 ZAE AT} o]2idh A ]
W ) Z¢l Vitamin CU BHASF Wlasdl & o) o} F& 427 A4S YE

WA= kAT, ©d Edo] ol methanol FEEYS ettty 83 &

o
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Table 4. DPPH free radical scavenging activities of methanol
extracts of Jeju plants.

DPPH free radical

Sample i ICs0” (ug/mL)
scavenging(%)

H-1 9040.3% 19412
H-2 7+0.2 15445
H-3 42+0.2 96+1
H-4 340.5 248+3
H-5 7+0.8 Tongt
H-6 46+2 106£2
H-7 19+1 53+1
H-8 26+3 31£3
H-9 91+0.6 2140.4
H-10 7746 8.6x1
H-11 49+0.3 20.8+0.1
Vit.C 93+0.2 2.740.1
BHA 92+0.1 3.4%0.1

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.

2) Each value is mean £ S.D.(n=3)
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2) A1E B8 E9 DPPH free radical 24 &84 &R

AFE ABAE 115 MeOH FEE9 DPPH free radical 274 A4S 54
sto mlad £ st dAE e AR FEE 8T diE 7] & &
g5 Ao, 9o sds WHOZ DPPH free radical &4 €45 54
gk Z3E Table 59 Figure 8o WetHATE H-1¢ #£8= F EtOAC T2
ICs500] 1.6 pg/mLOZ thZxa" Vitamin C (2.7 pg/mL)E Y ¢ 53k &4 S 1
gl e, BuOH 53 HO 59 ICs #k<2 Z2F 5.8 pg/ml, 6.2 pg/mLO=
H A & A4S 7Hd Aoz oqAZL, H-39 #3E2 BuOH FolA 1Cs
o] 2.4 ug/mLoZ =2 AA FAS el o] UlxT Vitamin C (2.7 ug/mL)XH.
o 2 @48 Helon, & AlEEY 9 EtOAC SR H,0 FodA4 9 F
< A4S Y=, ICso #62 ZH HeO T4 2.5 pg/mL, EtOAc FellA
3.3 pg/mLoZ thx¢l Vitamin C (2.7 pg/mL) 2 BHA (3.4 ug/mL)9 #A
& 27 S S ¢ T AMeH, wg 93 free radical &4 #4E&
Yehdek H-62] 2385 % BuOH FolA ICs°l 3.1 pg/mLoz £& 4274 &
4= Eo BHA (84 pg/mbL)EH £& 245 YU, EtOAc FolA 8.7
pg/mL, HyO =X 16 pg/mL £08 A7 @4o] veyrth. H-79 RFPEL
EtOAc oA 2.5 pg/mLe = tZ* Vitamin C (2.7 pg/mL)ETF £& A&
el o, BuOH FAA 4.1 pg/mL, Hexane oAl 40 pg/mLe] AAZA
S Btk H-89 #3859 24 &4 EtOAc FolA 12.2 pg/mL, BuOH F
ANA 28 wug/mL, HoO ZFolA 50 pg/mL How, H-9 #8&2 5o|stA H.0
oA ICs0°] 4.7 pg/mLo=2 =2 FA4S YEMYUI, BuOH TolA 6.1 ug
/mL, EtOAc oA 6.8 pg/mL, Hexane SolA 54 pg/mlLs-o s A7 A4S
Btk H-10 E8E& EtOAc FolA 1Cs ©] 3.7 wg/mLeZ thzxa BHA
(3.4 pg/mL)et frAFSE &4E& gQ1E 4 UL, BuOH 53 H0 59 ICs0 #
2 Z}7F 45 pg/ml, 37.2 pg/mLS HRAow H-11 #3852 BuOH <, EtOAc
, H:O & o2 &4 @48 Yedlla o, +8E9 1Cs a2 7+ 4.5

pg/mlL, 6.8 pg/ml, 52 pg/mLYS & 4 AATh

O

ol
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Table 5. DPPH free radical scavenging activities of solvent
extracts of Jeju plants.

Fractions ICs0" (ug/mL) Fractions ICs0 (g/mL)
1-Hexane >1007 8-Hexane >100?
1-EtOAc 1.6+0.5 8-EtOAc 12.2£0.5
1-BuOH 5.8%£0.3 8-BuOH 2812
1-H20 6.2£0.3 8-Hz0 50.2%0.1
3-Hexane >100 9-Hexane 54£2
3-EtOAc 3.3+0.2 9-EtOAc 6.8£0.7
3-BuOH 2.410.1 9-BuOH 6.1£0.3
3-Hz20 2.5%0.2 9-H20 4.7£0.1
6-Hexane >100 10-Hexane >100
6-EtOAc 8.7+0.2 10-EtOAc 3.7£0.2
6-BuOH 3.1£0.1 10-BuOH 4.5%£0.1
6-Hz20 16+3 10-Hz20 37.2%0.8
7-Hexane 40+4 11-Hexane >100
7-EtOAc 2.5%0.1 11-EtOAc 6.8£0.3
7-BuOH 4.1£0.3 11-BuOH 4.5%0.2
7-Hz20 >100 11-H20 52%3
Vitamin C 2.7+0.1 BHA 3.4£0.1

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.

2) Each value is mean £ S.D.(n=3)
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Figure 7. DPPH free radical scavenging activity of methanol

extracts of Jeju plants.
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Figure 8. DPPH free radical scavenging activity of solvent

extracts of Jeju plants.
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2-2. Nitric oxide B4 A3 84 =A

1) A8 FZ£E 9 Nitric oxide A4 A3 84 =A

S diA T Ehtol o} g 71%Y
A2 (NO)2 AlxsAde] Zpel tse] NOZF AW nitrozation,
nitration?} 72 FHHA a3 9 ASNbeS of7|ste] fElst s YERA
o, 53] A2 st HaA A EE NOv 24 Arsds

BN
r
ultd
o|N
do
(i3
=2
o\
ko
r
18
i)
o
ol
rlr
PR

o}
fr

S TE o]SAFEe WAA EudAA 2L clostridium
botulinum & Al#e ASAAAZA 21F 7l L AF o] dg o]g&FH 9
o250 g ol ABAAAL AA ] AsH D AF] A Fo A

a4 o &9 Ald S ALl oa Ad ol ddEo AdEE T

B AFoA ZF A8 FEHE9 nitric oxide A Al EAE, nitric oxideE

AdshE &4 < sodium nitroprusside(SNP)E AF&3ste] NOE HgF WA

3, Griess AleFS AFE3te] EAI8ME NOy, oldAtde] 4GS SH43e WHo
2 AESAY Querceting HETE o] 7H ABel Hid As F4 5H
A= Table 6 2 Figure 99 -t}

=4 Ay} quercetine 500 pg/ml FXoA 77%<] nitric oxide XA #] 3l
_]
(e}

FY& nld W, AFEAA AR Y HE 115 4§ gL
A nitric oxide 44 A3 FHol ATk A ge Ao FYHUL B

Tol A o]&% methanol =% FolA H-6 methanol F=E2] nitric oxide
A A&l 55%%E 7MY w2 AIES Hom, H-3 methanol F=E9|
H

47%, H-5 methanol F=E°] 41%, H-9 methanol F=%°] 39%, H-1
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methanol F&=°] 38%, H-7 methanol F%%&°] 34%, H-10 methanol 5%
o] 32%, H-2 methanol F=%3 H-11 methanol F&E°] 27%, H-4

methanol 3<%°] 23%, H-8 methanol F&%°] 22% <o & FAE T

Table 6. Nitric oxide scavenging activities of methanol extracts of

Jeju plants.

Samplel) Nitric oxide scavenging activity(%)
H-1 323
H-2 27+6
H-3 4742
H-4 2
H-5 41+0.4
H-6 55+0.3
H-7 34+1
H-8 22+6
H-9 39+0.2
H-10 32+0.3
H-11 27+0.1

Quercetin 77+1

1) The final concentration of methanol extracts for reaction was 500 pg/mL.

2) Each value is mean £ S.D.(n=3)
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2) AlE B8 E9 Nitric oxide BA A3 &4 =3

AF%E A2 E 11F methanol F5%=9] nitric oxide A4 A3 &4 =4
sto] wlaA £ dibst SAS THAE AR FEE 8Fd ds 7] &
S AAstg e, 99 T3 WHOZ nitric oxide A A& FAHS A
3t A3= Table 73 Figure 109 e AT}

AN & g kol H-69 w8=E°] wi§ 5% nitric oxide A4 A
d 24 Uetll= Zlem AR, B8E ol EtOAc Fol 85%°] A
&S Hol dEI quercetin(77%) B & s &7%E B33, BuOH Z
oA 71%, Hexane TolA 56%, H:0 55%= $-3 A3 &4& Jehdsich
H-1 #¥+2 BuOH 44% EtOAc SolA 41%, H:0 SolA 39%, Hexane %
A 20%wo2 AMH SO, H-3 &8 &2 EtOAc Sol4 56%, BuOH 5
A 54%, HoO FoNA 49%, Hexane SollX 43%=2 4719 F&8 &4 vl A F
< A &4 et H-7 &8 E2 EtOAc SollA 62%9] nitric oxide
B A &S dEho] quercetin(77%) Rt As) 242 wiotoy, the &3

EE5 Hg] 53 AfTdS At = A, BuOH FollA 42%2] &S

i

B¢ oy Hexane =3 HoOZFAA = 20% TRk e A& XS SAH & 4
A3t H-8 HF &S EtOAc oA 51%9 Al &AL How, BuOH =

oA 31%, Hexane oA 21%9 €45 By o H.0 Sl 20% PIFFe =
e A @48 g & 5 AYTh H-9 £ E9) nitric oxide B A &
4 EtOAc FolA 54%, BuOH oA 44%, H,O oA 40%, Hexane ol
A 36%wom AMHRAAL, H-10 +8&2 BuOH FolA 41%, EtOAc SellA
39%% YEbR oY, Hy0F# HexanedollAs 20% vwhe] whe Az A4S
H3Y H-11 #8E2 EtOAc TolA 54% = HllA F& nitric oxide A4
Asl &S HAI Hexane TollAl 32%9 Al €4S Wetdley, BuOH
S HoO SollA 20% mIRF w2 A8 45 Bk
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Jeju plants.

Table 7. Nitric oxide scavenging activities of solvent extracts of

Nitric oxide Nitric oxide
Fractions” scavenging Fractions scavenging

activity(%) activity(%)
1-Hexane 20+27 8-Hexane 21+3
1-EtOAc 41+1 8-EtOAc 51+£2
1-BuOH 44+1 8-BuOH 311
1-H20 391 8-Hz0 16%0.7
3-Hexane 43+1 9-Hexane 36+0.6
3-EtOAc 56+0.3 9-EtOAc 54+0.4
3-BuOH 542 9-BuOH 44+0.6
3-Hz0 49+0.6 9-H:0 40£2
6-Hexane 56£2 10-Hexane 5+0.1
6-EtOAc 85%6 10-EtOAc 39+0.7
6-BuOH 71x0.2 10-BuOH 41£0.2
6-Hz0 55 1 10-H20 15+1
7-Hexane 105 11-Hexane 32+£2
7-EtOAc 62+0.5 11-EtOAc 54+£2
7-BuOH 42+0.2 11-BuOH 19+1
7-Hz0 9+0.9 11-H20 5+l
Quercetin 77x1

1) The final concentration of methanol extracts for reaction was 500 pg/mL.

2) Each value is mean £ S.D.(n=3)
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2-3. Xanthine oxidase 9 A &3 =4

1) A8 F£E9 Xanthine oxidase 9A &3 =3A

Xanthine oxidaset® 4ts}# 37 oAl xanthine dehydrogenase=Z4-E Ad%
t}. Xanthine oxidasei hypoxanthines 4FStAA FHF2 S 2 uric acide} 2FA
st Abafe]zleh Fads ) TE o] AhrEY RAEHA " Uric
acid®] 242 1oA8Zy BEFS sl Ao oddEA 9JomF yric acid
P AAAITE ol HEE #% AE =4dEA4 FE8F Zot. ¢&o
xanthine oxidaseol |8 A4® A& Fe7]e AEe 24 gt o
gAl &4 kA g Zs 24T e B2 E3 AbstA &4 ol {8

st Aolt}, B3FE 0|83t uric acid®] FX|7F molAHA] dojup, o] E o]
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ol e ABAR AHEH] o FFX 50 AH8H= =2 2= allopurinol,
alloxanthine 5] <& gt}

AFLo A AAst= 2= 115 tigh Xanthine oxidase® A &3+
allopurinolS tiE 2 o] &3dte] =Ad o] A= Table 8% Figure 119
YEMA T 2t Al5 methanol FEEoA 1Cs0 a4k H-99] methanol F& &9l
X 59 pg/mlLeo® 7F4 ¥ xanthine oxidased <A @35 YEepda,
H-119] methanol F==o°l4 140 pg/mL, H-12 methanol F&&°] 219 ug

v

/mL, H-62] methanol FE&NA 242 pg/ml, H-7¢ methanol F=%&°] 282
pg/mL, H-39 methanol FE&oA 303 wg/mLToZ AT 18}
H-2, H-4, H-5, H-8, H-10¢] methanol F&&ol|A ICs #k= 500 ug/mlLe]
Aoz =745 xanthine oxidased A @37} 29X FA] &2 Fo=z X*
AFE A
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Table 8. Xanthine oxidase inhibition activities of methanol extract

of Jeju plants.

Sample ICs0”(pg/mL)
H-1 219+1?
H-2 >500
H-3 303x12
H-4 >500
H-5 >500
H-6 242+11
He=7 282+5
H-8 >500
H =29 59%£3
H-10 >500
H-11 140x4

Allopurinol 7£0.8

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.

2) Each value is mean £ S.D.(n=3)
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2) A8 B8 E9 Xanthine oxidase JA &3 =3

Zyzyo] A& 3 E9] xanthine oxidase A @Il st IC5 ahS AHHE
W H-19] #3EL2 EtOAc oA 87 pg/mlLoz F2 A4S Yehdglon
H,O SolA 287 pg/ml, BuOH ZolA] 304 pg/mLol oy, Hexane SollAl&
500 pg/mle]’do =z ZAE QAL H-39 #8E2 EtOAc oA 74 pg/mL,
BuOH ZollA 163 pg/mL, HoO FolA 234 ug/mL, Hexane T-ollA 356 ug/mL
o2 ZAHAY. H-69 #FELS EtOAc SA 16 pg/mLoZ, o
allopurinol®] 1Cso #kSl 7 pg/mL¥ B WsFFS o vl 4 =3k xanthine
oxidase A &35 yetdls & 5 AU BuOH Tl = 43 pg/mLo 2
2 A4 535 HG oY, Hexane T3 H.O T9 IC5 #k= 500 pg/mLol’to
2 24 3 anH w4 &2 Aew SAHAY. H-79 EEE FA
EtOAc ZollA ICs0 @tel 17 pg/mLo = thz+" allopurinol®] ICso #Q 7 ug
/mL¥} B8kl wl WlaA 4% xanthine oxidase A &¥HE YEMAS]
11, Hexane Z°|A 106 pg/mL, BuOH ZolA 352 pg/ml= SAHEHAoY,
HoO FolA 500 pg/mLolito=z A=Y, H-89 F8ELS Hexane 3,
EtOAc %, BuOH %, H0 Sl 25 ICs0 %ol 500 pg/mLoldo g ZALE o]
g4 gA g7t AA e AoE YERaL, H-99 #3&52 EtOAc FolA
57ug/mL, BuOH oA 243pg/mlL, H:0 FolA 340 pg/mlL o2 YERR
H-109] #8=% Hexane %, EtOAc &, BuOH &, H.O TolA E5F 1Cs @k
o] 500 pg/mLoldom FALEC] &4 A EHrF AA B Aow YERIL,
H-119] #8 &2 EtOAc FolA ICso @to]l 74 pg/mLo= ZAME AL, Hexane
SN 377 pg/mLoE YEF oY, BuOH T3 H.O FollA ICs a2 500 ug
/mL o]Fow SAHHA.
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of Jeju plants.

Table 9. Xanthine oxidase inhibition activities of solvent extracts

Fractions ICs0" (ug/mlL) Fractions ICs0 (1g/mL)
1-Hexane >5007 8-Hexane >500
1-EtOAc 87+5 8-EtOAc >500
1-BuOH 304+14 8-BuOH >500
1-H20 28716 8-Hz0 >500
3-Hexane 356£31 9-Hexane >500
3-EtOAc 749 9-EtOAc 57+2
3-BuOH 163£5 9-BuOH 243122
3-Hz20 234121 9-H20 34014
6-Hexane >500 10-Hexane >500
6-EtOAc 16+0.1 10-EtOAc >500
6-BuOH 43+26 10-BuOH >500
6-Hz20 >500 10-Hz0 >500
7-Hexane 106£3 11-Hexane 3775
7-EtOAc 17+£0.4 11-EtOAc 741
7-BuOH 352%9 11-BuOH >500
7-Hz20 >500 11-H:0 >500
Allopurinol 7%£0.8

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.

2) Each value is mean £ S.D.(n=3)
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2-4. Superoxide &~A 4 =4

1) A8 F£E9 Superoxide 24 A =A

g A5 F ol o 1 o] Frlsk=], ol g A AtAE FaATI=
&S s} FA7} superoxide dismutase(SOD)o|th.%!

ARAe  EAE: s @4 Fo syl SoDE AE  fad
superoxideE HAFst-A 2 AR 7| & ¥ Svulsts @i o], SODO| 23|
AAE HoOo2 A 225 2F38EA17]1 7] % 3Fal peroxidasel catalased] 2]3}o]
Aue Hajste] Faldh & Ao Ak BAR dEg?

xanthine/xanthine oxidase Wk-g-AlolAl == superoxide radicalol ogk
A ES AT AFw RAYAE 11E9 superoxide radical 27
a3E Friste] 54 A5 Table 109 Figure 139 YERISITH

Ao A B v} o] ZF Al& methanol FE5E9] 1G5 w2 A3 EH H-1
9] FZEA] 13 pg/mL 7FF 953 superoxide radical &7 EHE HIF O
, tZ&aQ allopurinol®] ICs #t 16 pg/mL Hu %& A7 A4S BT
H-99] methanol F%=E3 H-119 methanol FE=%9 1Cs0 27 34 pg/mL3
37 pg/mLO. 2 WA FEg A7 G35 YA, H-6°] methanol F&&

2 47 pg/mLol o™, H-109] methanol FE&2 56 pug/mLo=2 F2 42A &
e #FAed 4 AR H-79 methanol FEE9] ICs a2 105 pg/mLo|aL,
H-39] methanol &% 127 pg/mlL, H-59 methanol F+&&2 181 wg/mL
ollem, H-49] methanol F&E2 292 pg/mL, H-89 methanol F&&
340 pg/mL o2 FALEO] AA o R o5 AEES @A o] EAst: sow
LR

rlo
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Table 10. Superoxide scavenging activities of methanol extract of

Jeju Plants.

Sample ICs0" (ug/mL)
H-1 13+1?
H-2 >500
H-3 127419
H-4 292+24
H-5 24712
H-6 47+11
H-7 105+1
H-8 340%9
H =29 34x4
H-10 56+3
H-11 37+8
sop? 2+0.3

Allopurinol 16%£0.8

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.
2) Each value is mean £ S.D.(n=3)

3) SOD (superoxide dismutase)
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2) AE B 8E9 Superoxide 24 4 =34

AFE A2 E 11E methanol FEFEY Ast 245 SA st vl 4 £
Frkst A S 7= AR FEE 8T &l 7] & E8S AAlskel o, ¢
o} FYsk WS =2 superoxide &~ S SAHT A3E Table 11 ¥ Figure
140 YefHAt. 2H2he] Alm #3859 superoxide 224 Aol tigh 1C5 #hs
A EH H-19 #8529 EtOAc T4 7 pg/mL, H.O SolA 15 pg/mL, BuOH
oA 17 pg/mLo 2 t) %32 allopurinol®] ICso @k 16 pg/mL¥} ¥l W S wf, 7}
A 2438 superoxide 24 &4 @32 Yel9 o, Hexane =9 A= 500 ug
/mL ooz ZAHJTE H-39 #EES BuOH oA 13 wg/mLoZ
allopurinol(16 pg/mL)®.t} §-<~3%F S Yelar, HO ZolAd 25 pg/ml,
EtOAc TollA 38 pg/mlL, Hexane SollA 190 pg/ml w22 AN AL, H-69]
w8 E2 EtOAc TlA 9 pg/mL¥} BuOH SolA 14 pg/mLo 2 2= AL&-3
allopurinol(16 pg/mL)E.t} =2 superoxide 27 &4 &¥3= Yl e, H,O
Soll A 48 pg/mL Hexane oA 472 pg/mLe] &7 S5 BT H-79 £
B2 EtOAcT A 9 pg/mL, BuOH FollA 65 ug/mL, Hexane SolA 168 ug/mL
o] &7F &4 & BAo}, HoO T4 500 pg/mlol oz Ao 84 oA &
W7t AR e AoR YERRal, H-89 #EEL EtOAc FolA 79 pg/mL,
Hexane o4 107 pg/mL, BuOH SolA] 448 pg/mL, H2O Sl A4l 500 ug/mLe]
o AE AT H-99] &3 &2 EtOAc SellA 21 pg/mL, BuOH FollA 23
ug/mL, HoO =0 A 24 pyg/mLo2 HlWA £33 superoxide 24 &4 a4
et 1o, Hexane TAAE 86 pg/mLo=Z thih £ 44 S48 HHh
H-109] #3252 EtOAc ZolA 16 pg/mL, BUOH Sl A 30 pg/mL, HoO F-oll A
170 pg/mL, Hexane =X 264 ug/ml 0.2 27 &Alo] =AHQ 1, H-119
8 E2 EtOAc TollA 19 pg/mL, BuOH Zoll A 87 ug/mL, Hexane SlA] 153
pg/mLo 2 eSO} HO Foll A 500 pg/mL o] o2 ZALE 121 xanthine
oxidase &4 A AP e} vAAA R o5 RS2 HAH R 53 &4

of Vet e BT 5 Uit

rlo
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Jeju Plants.

Table 11. Superoxide scavenging activities of solvent extracts of

Fractions ICs0"(g/mL) Fractions ICs0 (ug/mL)
1-Hexane >5007 8-Hexane 107x0.2
1-EtOAc 7£0.7 8-EtOAc 79+2
1-BuOH 17+0.6 8-BuOH 448+21
1-H20 1D 8-H20 >500
3-Hexane 190£15 9-Hexane 86t4
3-EtOAc 38+2 9-EtOAc 211
3-BuOH 13+0.1 9-BuOH 231
3-Hz20 255 9-H:0 24£2
6-Hexane 472122 10-Hexane 264+£3
6-EtOAc 9+1 10-EtOAc 16+0.4
6-BuOH 141l 10-BuOH 30+5
6-H20 48+10 10-Hz20 170+13
7-Hexane 168+5 11-Hexane 153%3
7-EtOAc 9+0.8 11-EtOAc 19+1
7-BuOH 65+0.7 11-BuOH 87+5
7-Hz20 >500 11-H:20 >500
Sop” 2+0.3 Allopurinol 16+0.8

1) ICs values were calculated from regression lines using five different concentrations in
triplicate experiments.
2) Each value is mean £ S.D.(n=3)

3) SOD (superoxide dismutase)
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Figure 13. Superoxide scavenging activities of methanol extract of
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2-5. Hydroxyl radical 24 &4 &3
1) AlE F5 59 Hydroxyl radical 24 &4 &4A

Fe* ¢} H,0.7} w33} Fenton's reactiono] ¢l A4 %ozl Hydroxyl
radical®] 2-deoxyreboseE AF3}A7 malondialdehyde(MDA)= &3 A 71t}
ol MDAE 532nmollA 543l hydroxyl radicals &<Rlste] Wb AHEE
olatxzt atith®™ Hydroxyl radical® @444 FoA® 28 2o A
hydroxyl radical& &~Ashe @3 FASIAIZEA 1 o7t ava &
o wEbA AFRol A AstL 9l A= 1159 methanol FEE3 FEE=

By g3 BIEE9 hydroxyl radicalel] w3 Ez+

_IN'
1:0{'
;
Jm
ox
_OL
N
B
e

Fenton YH$-© 2 hydroxyl radicals AAA|7]a, WA ¥ hydroxyl radical

ATE ZAABAE 1159 methanol FEE9 A2ATS ZAMeE A= Table
123} Figure 159 YEeERHAOH, Al55% 100 ug/mLolA

methanol FE&EA 74%= 7} $-9=3F hydroxyl radical &7 A4S SAH T
& AAJEH, ol tETRE o] &3¢ Vitamin C9 77%Hche= Yooy, BHAOY
a3 73%9 A FAERYG F2 avE IRIT 5 AT "2 H-49
methanol &% H-29 methanol F=&°] 72%= v 2% $-3% hydroxyl
radical 274 &S B oH, H-19 methanol F+== H-99 methanol F
=wol 70%2 F& 27 245 JERSIT H-89] methanol F+E& 7 H-11
9] methanol FEES 69%, H-39] methanol F&&°] 68%, H-109]

H gk A3 H-6

methanol FE%°] 67%, H-79 methanol FEE°] 66% 2% hydroxyl

radical &7 o] FALE AT
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Table 12. Hydroxyl radical scavenging activities of methanol

extract of Jeju Plants.

Sannﬂel) Hydroxyl radical scavenging activity (%)?
H-1 7012
H-2 7214
H-3 68+5
H-4 /2]
H-5 6713
H-6 74£1
H-7 66+3
H-8 6916
H-9 704
H-10 67+1
H-11 6913
BHA 7312
Vi. C 77+1

1) The final concentration of methanol extracts was 100 pg/mL.

2) Each value is mean * S.D.(n=3)
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2) A8 B8 E9 Hydroxyl radical &4 84 &3

AFie AYAE 115 methanol FE=9] Ikt @4d& SAs o] vus +
8%

k=

139} Figure 16°] YeR AT

fr7] &R F& 2Ee BEE A% AsEE 100 pg/mLolA] vk
A EREd, H-1 #3852 BuOH oM 76%% 7F¢ 943 hydroxyl
radical &7 &4 Holow, EtOAc 5% H:0 SolA%E 75%<] vig & &
4& YeRSlt. ol dixaE o] &3 Vitamin CO 77% A AR Wk
o1}, BHAQ 73% HT} £& A2A A4S sod 4 9193, Hexane =olA
0% 45 B 4709 #8E BF HuA g A G445 eI
H-3 BFE2 H,0 ZolA 71% & 7F% 953 S48 By on, EtOAc =9
X 66%, Hexane SolA 61%, BuOH Zol4 54%
A Aol SAHNL, H-6 HIFES H,0 oA 71%, BuOH ZolA 61%,
EtOAc ZolA 60%¢ A4S HYP o} Hexane ZoAE 53%9 @*e &7 &
4e YERAY H-7 28 E% H,0 FollA 68%2 &4& HS8li, EtOAc &
oA 65%, BuOH ZolA 63%, Hexane FolA 26%2 ZAS YeERASIaL,
H-8 #38&& BuOH FolA 68%, H:O oA 67%, EtOAc ZolA 63%,
Hexane Zol|A] 58%¢ A7 AL XA 4 99dor, H-9¢ EIELS H,0
Zo| A 71%, BuOH ZolA 69%, EtOAc 53 Hexane =94 66%co 2 A
A Aol ZAHHEAL H-10 EIEL H,0 ol 71%, BuOH ZolA 69%,
EtOAc ZollA 66%, Hexane ZolA 64%¢ A2AEAHS velon H-11 &
FENHE EtOAc oA 70%, H.O0 ZFolA 68%, BuOH FolA 67%,
Hexane oA 53%2 AH A4S Ht

S % hydroxyl radical &

o
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of Jeju Plants.

Table 13. Hydroxyl radical scavenging activities of solvent extracts

Hydroxyl radical Hydroxyl radical
Fractions” scavenging Fractions scavenging
activity(%)? activity(%)
1-Hexane 70x1 8-Hexane 58x1
1-EtOAc 7513 8-EtOAc 63£5
1-BuOH 76x1 8-BuOH 6813
1-H20 75x2 8-Hz0 67+4
3-Hexane 61£5 9-Hexane 6615
3-EtOAc 66+3 9-EtOAc 66t4
3-BuOH 542 9-BuOH 6915
3-Hz0 71x4 9-H:0 71+£3
6-Hexane Shas 7 10-Hexane 64+3
6-EtOAc 60x2 10-EtOAc 66+3
6-BuOH 61x3 10-BuOH 6912
6-H20 il =3 10-H20 71+4
7-Hexane 26x4 11-Hexane 535
7-EtOAc 65x5 11-EtOAc 70£3
7-BuOH 63x1 11-BuOH 6713
7-Hz0 6812 11-H20 68+4
BHA 71x2 Vi. C 77x1

1) The final concentration of stock solution of each sample was 100 pg/mL.

2) Each value is mean * S.D.(n=3)
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Figure 15. Hydroxyl radical scavenging activities of methanol

extract of Jeju Plants.
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owm, FAZNEE 19 pg/mL, B0l 20.8 pg/mL, AFEUHT7E 21 pg/mL, OFR
Wo| 31 pg/mL, A& 53 ug/ml, o)7]g9to] 7} 96 pg/mL, WOl A] 106 ug
/mLEo 2 2AE Glon, i th&#¢] Vitamin CU BHASH vl matgl < o) o

gl
UEho] tiz* Vitamin C (2.7 pg/mL) Rt o £ 45 Yehfidlen, &
AREH 98 EtOAc THET L0 oA £ @4 Yeusler, ICs #h2
Z+7y HoO SOl A 2.5 pg/mL, EtOAc TolA 3.3 pg/mLoZ thxw"Ql Vitamin C
(2.7 pg/mL) 2 BHA (3.4 pg/mL)$} ARG &7 A4S el w5
free radical &7 24 7HS & F AU HHFY #8E% BuOH FolA
ICs0°l 3.1 pg/mLO.Z 7Hd & A7 A4S He] BHA (3.4 pg/mL)ETE £ &
AE YJelar, oFrdel B85 A &2 EtOAc TolA 12.2 ug/mL, A+
SR B8-S Eoldl A H,0 FollA 4.7 pg/mLe2 71 e Ao SAHHS
3, 37 EEEL2 EtOAc FollA 3.7 pg/mLe = tZ7 BHA (3.4 pg/mL)St

AR 24 S ST ¢ e, B 2852 BuOH FolA 4.5 pg/mLe] &A

rUO

ol

Quercetin 500 pg/mL EXolX 77%<] nitric oxide A A3 SH& H

Aol jEsl, AFEoA AL = AE 1159 4 nitric oxide A4 A3
o] athA] EA] %2 Ae=E SAHHIUY. 2 AT ©o]&¥ methanol F
5 oA BYF FEE9 nitric oxide A AslEo] 55%=2 7 =& A
&S Hlom, of7dstol7t 47%, FvhEo] 41%, AFEUTFelA 39%, T4
BT 38%, At 34%, FAHNA 32%, AT EFHU e} B 27%,
Aol 23%, Rl 22% o2 AT B8 &9 nitric oxide YA
A A 5443 BIEY hEE EtOAc oA 53 A &44S vehd
Fe=d, 53] w9 EtOAc ol 85%2 A& Ho 2wl quercetin
(7T7%)ET; ¥ As) &8 2, 2] EtOAc SollA 62%, 7] gto] <]
EtOAc ol 56%, ®%e] EtOAc oA 54%, AFEuy-o] EtOAc FolA
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54%, °Fxdo] EtOAc TolAl 51%<] Nitric oxide A4 A& &2 &
ASATH.

Xanthine oxidase®] A @¥& SAHS A3 ICy @2 AEUTo] FEE9
A 59 pg/mLeE 7 ¥ A &3S H3low, "o 140 ug/mL, T4
S UH7E 219 pg/mL, U= 242 pg/mL, Ab=ro] 282 ug/mL, of 7] gke]7t
303 pg/mL o2 ZAMH QO AFAEFHY, SHEA, FoivE, oFRE, &
FHol FEENA 1IC50 2 500 pg/mLolAo g2 4% o] xanthine oxidase?]
A g7t 2tk AA] B Aow EAEJT. TA BHOE AR FEE
of A m3 4 2 1Cs w2 W £8=F EtOAc Sl 16 ug/mL,
A9 EtOAc oA 17 pg/mLo & tZ+* allopurinol®] ICso k¢l 7 we/mL¥}
HwatgS ) Hlw% <=3 xanthine oxidase 97 &3}= YetiS & + 4
AT AbEue] F8 52 EtOAc FolA 57upg/mL, o 7]1Esko]lo] EtOAc 9l
A 74 pg/mL, G54 EtOAc TolA 7dug/mL, A9 EtOAc SolA
87 pg/mLO 2 I ES] EtOAc oA EA4S A 5 ATt 28 IR
Ay F3H e BEIEL Hexane &, EtOAc &, BuOH %, H:O FollA EF ICxo
#ko] 500 pg/mLeldo® ZAMEO &4 oA g7t IA ¥ AoE Ue%
}.

Superoxide radical 24 &YE H7tste] 5443 7} AlE methanol FEF=
9] ICso S TR} FEHEAE 13 pg/mLOE 71 53 27 a3
£ Bo, % &7 235 yehlo]l tix<l allopurinol®] 1Cso &t 16 g
/mL Bt} 52 &7 A4S B 3o AT FEE0A 34 pe/mL,
W&ol 37 pg/mL, YUF7F 47 pg/mL, =F oA 56 pg/mLoR £ S H
Fom, Ak=ro] 105 pg/mL, of71dgtel 7} 127 pg/mL, FivhES 181 pg/ml, &
HAdo] 292 pg/ml, FEHo] 340 pg/mL £OF ZAME O] YA AR o]& 4
HES Aol At Aom yeth 4749 Al £8E9 superoxide 4
T ICs0 #h= A EY A9 EtOAc SolX 7 pg/mLolA
7V4 5% superoxide &7 €4 E3E WERA AL, W9 EtOAc ol A
9 wg/mL, 2F=¢] EtOAcT oA 9 pg/mL, o7& 5to]e] BuOH oA 13 pg/mL,
=# 9 EtOAc FolA 16 pg/mLe = YERY allopurinol®] ICso %k 16 ug/mL¥}
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=

N
e
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s o, v 3 S-S gD ¢ Ao, g&o] EtOAc TolA 19
pg/mL, AFEUHE-o] EtOAc ol A 21 pg/mL, °FE o] EtOAc oA 79 pg/mL

O R ZAtEO] HIWA FL A S BT

AT AAAE 1159 methanol F&59 Hydroxyl radical 27 &4
ZAbeto] Hlagh Ay fuy FEEAA 7492 7P e 27 24 54

g = A=, ol YERTE o]&3 Vitamin C 77%9 BHA 73%2 4AA &
Az Aasd s u v 4 avs 30T £ da, G AT E
FHUZL 72%2 vlaA 5 A S AU AAEUEE 70%,
ok y} wWoA 69%, of7|=utel7t 68%, FtET FFH7F 67%, Aol
66% To® F& 27 B4S YEhAT FASRE BuOH SolA 76%
2 7F¢ $43F hydroxyl radical &7 FA S Hol, thZF+<l Vitamin C (77%)
o] 27 XY Wgtor}, BHA (73%)ET £2 427 A4S 8dd 4
f7ldstolo] Ho0 FolA 71%, |42 EtOAc oA 70%, ArEuy-+9
H:O ZellA 71%, °FR¥2 BuOH FolA 68%, #3E H0 ZolA 71%, Wy
F= HyO oA 71%, A=) Hy,0 oA 68%] 27 A4S Bt
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Figure 17. The leaves and stems of Castaonpsis cuspidata var.
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Figure 18. The leaves and stems of Corydalis Incisa.
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Figure 19. The leaves and stems of Oenothera laciniata.
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Figure 20. The leaves and stems of Arisaema ringens.
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Figure 21. The leaves and flower of Lamium amplexicaule.
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Figure 22. The leaves and flower of Castanea crenata var.
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Figure 27. The leaves and flower of Gnaphalium affine.
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ABSTRACT

Screening for Antioxidant Activity of Jeju Native Plant

Jang, Hyun-Ju

Chemistry Education Major
Graduate School of Education, Jeju National University

Jeju Korea

Supervised by Professor Lee, Sun—Joo

This study was performed to evaluate the antioxidant activity of Jeju native plants
11 species (Castaonpsis cuspidata var., Corydalis Incisa Pers., Oenothera laciniata.,
Arisaema ringens Schott, Lamium amplexicaule L., Castanea crenata var.,
Chrysanthemum boreale Makino., Houttynia cordata Thunb., Japaneses Strawberry
Tree., Ligularia fiacheri Tuczaninov., Gnaphalium affine D.) studies shows that the
concentrations of total polyphenol, DPPH free radical scavenging, nitric oxide
inhibition, xanthin oxidase inhibition, superoxide scavenging, hydroxyl radical
scavenging activity. In general, the extracts of Jeju native plants 8 species(Castaonpsis
cuspidata var., Oenothera laciniata.,, Castanea crenata var., Chrysanthemum boreale
Makino., Houttynia cordata Thunb., Japaneses Strawberry Tree., Ligularia fiacheri
Tuczaninov., Gnaphalium dffine D.) showed higher antioxidant activities for
fractionation of methanol extract of each sample and to evaluate the antioxidant

activity in the same way.

* A thesis submitted to the Committee of the Graduste School of Education, Jeju National University in
partial fulfillment of the requirements for the degree of Master of Education in August 2007.
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The concentrations of total polyphenol in methanol extracts of were determined by
colorimetric methods. In the result, the polyphenol concentrations of methanol extracts
were 283 pg/mg for Japaneses Strawberry Tree., solvent Butanol extracts were 712 ug
/mg for Castanea crenata var..

High activities of DPPH free radical scavenging, the ICs values of methanol
extracts from Ligularia fiacheri Tuczaninov. were 8.6 pug/mL. Ethyl acetate extracts
from Castaonpsis cuspidata var. and Butanol extracts from Oenothera laciniata
showed strong scavenging effect on DPPH free radical, the ICso values of solvent
extracts were 1.6 pg/mL, 2.4 pg/mL, respectively while those of Vitamin C was 2.7 ug
/mL.

Nitric oxide inhibition of Jeju native plants showed lower activities, but in Castanea
crenata var. showed higher than of Jeju native plants. Methanol extracts were 55%
and Ethyl acetate extracts were 85%, respectively while those of quercetin was 77%.

The antioxidantive effect of Methanol extracts from Japaneses Strawberry Tree.
and Ethyl acetate extracts from Castanea crenata var. showed strong inhibition on
xanthin oxidase. The ICso values of from the extracts were 59 wg/mlL, 16 pg/mL,
respectively while those of allopurinol was 7 pg/mL.

The antioxidantive effect of Methanol extracts and Ethyl acetate extracts from
Castaonpsis cuspidata var. showed strong scavenging effect on superoxide. The ICso
values of from the extracts were 13 pg/mL, 7 pg/ml, respectively while those of
allopurinol was 16 pg/mL.

Hydroxyl radical scavenging activity of Methanol extracts were 74% from Castanea
crenata var. and Butanol extracts were 76% from Castaonpsis cuspidata var. were
also higher than of Jeju native plants.

The result of this study that Jeju native plants for antioxidant activity were
considreed to have preventive effects for the chronic disease associated with ROS
attack. Therefore, with more researches on identification, anti—inflamatory mechanism,
anti—cancer mechanism and anti—aging mechanism, the Jeju native plants are expected
to be a naturel source for the ingrediients of funtional food related to antioxidative

properties.
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