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Abstract - We selected 8 plants among 11 Jeju native plants to search useful natural anti-oxidants by determining the amount
of total polyphenols and the various anti-oxidative effects. Ethyl acetate extracts of Castanopsis sieboldii (Makino) Hatus.
and butanol extracts of Oenothera laciniata Hill showed strong DPPH free radical scavenging effect. The ICs value of each
solvent extract was 1.6 zg/ml and 2.4 pg/ml, respectively. The ethyl acetate fraction of Castanea crenata Siebold & Zucc
exhibited strong inhibition against nitric oxide production. For the inhibition of xanthine oxidase, the ethyl acetate extracts
of Castanea crenata Siebold & Zucc showed strong inhibition activity with 16 pg/ml of its ICso. The ethyl acetate extracts
from Castanopsis sieboldii (Makino) Hatus showed strong superoxide scavenging effect with 7 rg/ml of its ICso. The
hydroxyl radical scavenging activity of butanol extract of Castanopsis sieboldii (Makino) Hatus was 76%. Therefore, with
more researches on purification and identification of active compounds, plants studied are expected to be natural sources for
the functional food/cosmeceuticals with anti-oxidative properties.
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Table 1. Contents of total polyphenols in methanol extracts in Jeju plants

Sample No. Scientific name Total polyphenols (1g/mg)” Total phenol content (%)
1 Catanopsis sieboldii (Makino) Hatus (F-AIAME) 278 + 57 28
2 Corydalis incisa (Thunb.) Pers. (Z]E&FHU]) <5 <05
3 Oenothera laciniata Hill (o 7]1&%o]) 58 £ 3 6
4 Arisaema rigeas (Thunb.) Schott (EXHA) <5 <05
5 Lamium amplexicaule sp. L. ((3tiU=) <5 <05
6 Castanea crenata Siebold & Zucc () 92 + 1 9
7 Deadranthema boreale (Makino) Lingex Kitam. (A=) <5 <05
8 Houttuynia cordata sp. Thunb. (2F2d) 19 +1 2
9 Cornus kousa sp. F. Buerger ex Miquel (AFZUE) 283 + 3 28
10 Ligularia fischeri sp. (Ledeb.) (&%) 50 £ 1 5
11 Gnaphalium affine D. Don (g% 89 £ 5 9

*Milligrams of total polyphenol content/g of methanol extract of plants based on tannic acid as standard.

YEach value is mean + S.D. (n=3).

Table 2. Contents of total polyphenols in solvent fractions in Jeju plants

Sample Fractions Total Total phenol Sample Fractions Total Total phenol
No. polyphenols (1g/mg)*  content (%) No. polyphenols (1#g/mg)*  content (%)
Hexane <5 <0 Hexane 3.0 £ 0.2 0.3
EtOAc 487 £ 3 49 EtOAc 145 £ 4 15
: BuOH 280 + 3 28 8 BuOH 559 + 0.6 6
H,O 210.0 £ 04 21 HO <5 <0
Hexane <5 <0 Hexane <5 <0
EtOAc 122 £ 1 12 EtOAc 216 £ 1 22
3 BuOH 506 + 16 51 ? BuOH 234 + 3 23
HO 239 £ 2 24 H0 253 £ 4 25
Hexane 113 £5 11 Hexane <5 <0
6 EtOAc 558 £ 29 56 10 EtOAc 203 £ 1 20
BuOH 712 £ 20 71 BuOH 247 + 2 25
HO 144 £ 3 14 HO <5 <0
Hexane <5 <0 Hexane <5 <0
; EtOAc 573 £ 13 57 1" EtOAc 334 + 4 33
BuOH 308 £ 5 31 BuOH 89 + 1 9
H,O 83 £ 2 8 HO <5 <0

"Milligrams of total polyphenol content/g of solvent fractions of methanol extract for plants based on tannic acid as standard.

Each value is mean + S.D.(n = 3).
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A3k, % Zeus SeHE0) gl B8 BEjEo] ulnA 5o
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7} Al Aot} % B2 isobS Table 19] H2r} Table 2
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3] o] QlojA] AT 0 & Ewrt U] dofzl Ao|1
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DPPH free radical 24 84

DPPH (1,1—diphenyl—2—pycrylhydrazyl)+= QF43t -5-2]7]
2 cysteine, glutathion®} 22 &} 319 oju| 1Ak} ascorbic
acid, aromatic amine (p—phenylenediamine, p—aminophenol)
5ol oJsf o] EAE B R tholpt H A = ite Hitet
85 AMsk=t wol o8 Slrh ARk AAE
methanol &5+ $HJHAESIAQ1 BHA ¥ Vitamin Cof| 2
3} DPPH free radical 47 A 2435} v|agt dil=
Table 3%} Zt}, Ao A & 4= Ql%0] 7t F5&9] IC5<>%I~
371 8.6 ng/ml 2 WA =2 radical &7 S Hol=

Table 3. Anti-oxidative activities of methanol extracts in Jeju plants

Sz yehgon A& F2EoA 91et5Ugh ¥R .= DPPH
radical 27 4& 574 J AT} Cso AR Y] £8 =
% BtOAC -2 1.6 pg/ml, off7]egto]¢] £3]5-2 BuOH 3¢
A 1C500] 2.4 pg/ml = 7P 22 A B4 Yehfo] ti2t
Vitamin C (2,7 pg/ml) B} o] £ 2/dS Yehfiglch, o A
2579 EtOAc ZHTH H0ZoA S B3 UES=
g, ICsoak 242 HyO%ol|1A] 2.5 g/ml, EtOAc S0l A 3.3 18/
ml2 291 Vitamin C (2,7 g/ml) 2 BHA (3,4 pg/m)Q}F &
ARt 27 Bd& LEh o] vl 9423t free radical 424 2
= 7HE & o Aelek HhuHRY] #8045 E BuOH S0l 1Cx

0] 3.1 ug/m = 7P $2 A TS Kol BHA (3.4 g/ml)
oF 2 S Ve, ofRHe] EEE] 44 S
EtOAc 5ol A 12.2 pg/ml, AFEU 228152 SolslA| Ho0S:
oAl 4.7 pg/ml 2 717 =2 Do) SAELL, 57 EEES
EtOAc 20]|A] 8.7 ng/ml 2 T3 BHA (3.4 ug/ml)2} GAFSH
9= BuOH SollAf 4.5

g2 shols 4= glglon Hes
1g/ml ) 472/ dE YERR ITKTable 4).

DPPH free Nitric oxide Xanthine oxidase Super Hydroxyl radical
Sample  radical cavenging scavenging activity inhibition activity -oxide scavenging activity scavenging activity
No. ICso” ICso" ICso"
" (el o werl) (e o
1 90 + 0.3” 19 £ 1° 38 £ 27 219 £ 17 > 500 70 + 2
2 7+02 154 £ 5 27 £ 6 > 500 127 £ 19 72 + 4
3 42 + 02 9 + 1 47 £ 2 303 + 12 292 + 24 68 +5
4 3+£05 248 + 3 23 £1 > 500 247 £ 12 72 £ 1
5 7+ 0.8 113 £ 1 41 £ 04 > 500 47 £ 11 67 +3
6 46 £ 2 106 + 2 55 +£03 242 + 11 105 = 1 74 £ 1
7 19 £1 53+£1 34 £1 282 £ 5 340 £ 9 66 £ 3
8 26 £3 31 £3 22 +£6 > 500 34 £ 4 69 £ 6
9 91 + 0.6 21 £ 04 39 £ 0.2 59+3 56 £3 70 £ 4
10 77 + 6 8.6 £ 1 32+£03 > 500 37 £ 8 67 + 1
11 49 £ 0.3 20.8 + 0.1 27 £ 0.1 140 + 4 2+£03 69 + 3
Vitamin C 93 £ 0.2 2.7 + 0.1 77 £ 1
BHA 92 + 0.1 34 £0.1 73 £ 2
Quercetin 77 £ 1
Allopurinol 7+ 0.8 16 £ 0.8

“ICsp values were calculated from regression lines using five different concentrations in triplicate experiments.

YEach value is mean + S.D. (n = 3).
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Table 4. DPPH free radical scavenging activities of solvent extracts in Jeju plants

Sample No. Fractions ICso” (1g/ml) Sample No. Fractions ICso” (g/ml)
Hexane > 1007 Hexane > 100"
EtOAc 1.6 £ 0.5 EtOAc 122 £ 0.5
: BuOH 58+ 03 8 BuOH 28 £ 2
H0 62 + 0.3 H,O 502 £ 0.1
Hexane > 100 Hexane 54 £ 2
EtOAc 33+02 EtOAc 6.8 £ 0.7
3 BuOH 24 + 0.1 ? BuOH 6.1 £0.3
H,O 25+02 HO 47 £ 0.1
Hexane > 100 Hexane > 100
6 EtOAc 87+ 02 10 EtOAc 37 +£02
BuOH 3.1 +0.1 BuOH 45+ 0.1
HO 16 £ 3 H,O 372 + 0.8
Hexane 40 = 4 Hexane > 100
EtOAc 25+ 0.1 EtOAc 6.8 £ 0.3
! BuOH 4.1 +£03 H BuOH 45 +£02
HO > 100 H,O 52 +£3
Vitamin C 2.7 £ 0.1 BHA 34+ 0.1

“ICsp values were calculated from regression lines using five different concentrations in triplicate experiments.

Each value is mean + S.D. (n = 3).

Nitric oxide &H &4

AL F sholn,| 2| G5 ol $a3k A= 5k
Ao AefZl(Bu et al., 2004) AT (NO) Al E5/d
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3lo] o5t ke UrEHﬂ
Tl Al 2t /\]5_5'-_ Zz‘j——] nitric oxide A4 A3 &4,
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ARgSHo] NOE g ' Al7] 3L, Griess AR ARE-sto] 4|
S NO: , obAKge] o SAa e AEHYT
(Ko, 2005). Querceting &L= 5t 2} A|5of| thieh Asf &
4 57 A= Table 31} 2},

27 A3} quercetine 500 pg/ml EE=o|A 77%2] nitric
oxide /g A3l /5 Kol Hhsf Al ol A APYsiaL Sl

A& 1159] 79 nitric oxide AJA] #J8l] EAdo] ZIkA] =A] &

2 A0 7 ZAE Gt Methanol F&& SolA] ‘ﬂ“f}“ FEE
9] nitric oxide A4 Ael&0] 55%= 71 =2 AoES
onj B350 AL R EtOAc Zofl A 9423t A] <>H =4
& Uehlet, £3] ¥hbRe] EtOAc F0] 85%2] Aallg<
o ) %2412 quercetin (77%) 2Tt =2 A3 a1}E 593\-1— At

ofr

rlo 3 rir

o\l

I,L

rhz r\l

=98] EtOAc Zoll4] 62%, o 7]25E0] 9] EtOAc S0l 4] 56%, T
£:9] EtOAc 20| A] 54%, AP UES] EtOAc 20| A 54%, OFRL
9] EtOAc Z9]|A] 51%2) Nitric oxide AJA A& 3ol &+
2> 30 tHTable 5),

Xanthine oxidase 2JA] &3}

Xanthine oxidase+=AFs}4 2170 A] xanthine dehydrogenase
ZHE AAET Xanthine oxidases= hypoxanthineS A3}
AJA HEH O & uric acid@} ANE AAJoHH AkAf-2]7|9} 4=
274877} o] ka2 5] HhAYSHA ET}, Xanthine oxidase
AsiAl= B, AEEA, 58, S 4ol aAES
of thet A ZA| 2 AREE o] ghon, FEA R AR E= =E
2= allopurinol, alloxanthine 5¢] &&## 3)thKo, 2005).
Xanthine oxidase®] ¢4 E3H= allopurinol S 22 08
ato] 431901 A= Table 30 WERHSIT Xanthine
oxidase?] A IS S A3} [Csofh AP 25
Eoﬂkl 59 pg/ml = 7M=& A AakE Helon, mgks 5

EEolAE A ap7E A 24 g Ao s 2AREIC

TUIFHOR A HEE oA 53} 54 A1 Gk
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Table 5. Nitric oxide scavenging activities of solvent fractions in Jeju plants

Nitric oxide scavenging

Nitric oxide scavenging

Sample No. Fractions” activity (%) Sample No. Fractions” activity (%)
Hexane 20 £ 27 Hexane 21 £ 3
EtOAc 41 £ 1 EtOAc 51 £2
! BuOH 44 + 1 8 BuOH 31 £ 1
H,O 39 + 1 H,O 16 £ 0.7
Hexane 43 £ 1 Hexane 36 £ 0.6
EtOAc 56 =+ 0.3 EtOAc 54 =+ 04
3 BuOH 54 £ 2 ? BuOH 44 + 0.6
H,O 49 £+ 0.6 H,O 40 + 2
Hexane 56 £ 2 Hexane 5+ 0.1
6 EtOAc 85+ 6 10 EtOAc 39 =+ 0.7
BuOH 71 £ 0.2 BuOH 41 £ 0.2
H,O 55+ 1 H,O 15+ 1
Hexane 10+ 5 Hexane 32+£2
, EtOAc 62 £ 0.5 1" EtOAc 54 £ 2
BuOH 42 £ 0.2 BuOH 19 £ 1
HO 9+ 09 H,O 5+1
Quercetin 77 £ 1

“The final concentration of methanol extracts for reaction was 500 pg/ml.

YEach value is mean = S.D. (n = 3).

HRUFILO] BLE1 22 BOAC Z0]|A] 16 pg/ml, AFEo] EtOAc 20|
A 17 pg/ml & TR allopurinol &) ICs 4kl 7 pg/mle} v s}

S wf Bl <=3t xanthine oxidase A EIE YERHS
o 4= QIgiek, AFEURL] B8R0 BrOAC Zol|A] 57 g/ml, of
7]dgo] o] EtOAc 2ol A] 74 pg/ml, ©2:0] EtOAc 2ol 4] 74
pg/ml, TAZMRIRLO] BtOAc Zol|l4] 87 pg/mlE F-889]
EtOAc FollA 2442 QOW T USATh, e of a4
o] B3lE2 Hexane =, EtOAc 2, BuOH =, H0Z0|4 H%
ICso%to] 500 pg/ml O/ 2 2 FALE|o] B4 oA] A X7} A4
oro A o & e TtHTable 6),

Superoxide 47 &4
A A|o]l 2= FHAeE a4 59 shtel SODE
‘L]-/\]—Q‘T_LE X—]pj—/\] 7]%— L‘O_Q_ %761’8]'

OHQP uperoxideS
A olH, SOD| sl A4 E HOo= YA 2215 4

7]% 3}31 peroxidasel catalaseo] 2|5}l AFA-E Hajjslo] B

et = % }9} Ak B2 ABFEITHShon ef al, 2004), A|F

T AR E 1159 superoxide radical &7 A5 H7}s)o]

do

Fll‘

il

S ATE Table 3, 81 55 8% izt & £2&9)
A & 573 23S Table 69]] UERHSITE,
%L’“X“%‘:MTA HekE FEEol| A= BAo] ui - £4] ¢ho
A= OﬂE‘OWlElO]E %Q%S ICs

o7 7} 023t A7) | 27291 allopurinol
9] ICso%k 16 pg/ml B} 152 éﬂ 2L Bk R
EtOAc S04 9 ng/ml, A=19] EtOAcSol|lA] 9 g/ml, off7|gat
©]€] BuOH -0l A1 13 pg/nl, F5] 2] EtOAcZ-ollA] 16 pg/ml =
UER} allopurinol ©] ICso4k 16 pg/ml e} B w2 ) wfj->- 94~
ST IS I 4= 913101, B0 BtOAc S-ollA] 19 wg/ml,
AR O] EtOAc ZollA] 21 g/ml, 2FEU O] BtOAc Z:oflA] 79
g/l = £ANE o] BlWA $£2 A7 B4E HAlrh 8iEY

superoxide

O

}o| 7 ug/ml (Table 6)

AZolA] AolEl e Fep e 1%%% Sox] 27 4
o] gAe v o), olHr) EHo| AR FARHRIR AL

SR L DR L EEEE RIS T % S A,
2 wof, W HEE gul £81S 15519l o 742iet superoxide
A7 TS 74 BAE W 4 Qo B
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Table 6. Xanthine oxidase inhibition and superoxide scavenging activities of solvent fractions in Jeju plants
ample Xambine oxdase WO T et
No. Fractions 1nh1b1t12n activities activities 1Cs No. Fractions activities ICso” activities ICso
G (e (uanl) (usin) (ueinl)
Hexane > 500” > 500° Hexane > 500” 107 + 0.2
| EtOAc 87 + 5 7+07 g EtOAc > 500 79 £ 2
BuOH 304 £ 14 17 £ 0.6 BuOH > 500 448 + 21
H,O 287 + 16 15+2 HO > 500 > 500
Hexane 356 + 31 190 + 15 Hexane > 500 86 + 4
EtOAc 74 £9 38 +2 EtOAc 57 £2 21 + 1
3 BuOH 163 £ 5 13 £ 0.1 ? BuOH 243 + 22 23 +1
H0 234 + 21 25+ 1 HO 340 £ 14 24 + 2
Hexane > 500 472 + 22 Hexane > 500 264 £ 3
6 EtOAc 16 + 0.1 9+1 10 EtOAc > 500 16 £ 0.4
BuOH 43 + 26 14 +1 BuOH > 500 30+ 5
H0 > 500 48 + 10 HO > 500 170 + 13
Hexane 106 + 3 168 + 5 Hexane 377 £ 5 153 £ 3
EtOAc 17 £ 04 9+ 0.8 EtOAc 74 + 1 19 + 1
! BuOH 352 £9 65 £ 0.7 H BuOH > 500 87 £ 5
H,O > 500 > 500 HO > 500 > 500
Allopurinol 7+0.8 16 + 0.8
SOD* 2+03

“ICso values were calculated from regression lines using five different concentrations in triplicate experiments.

YEach value is mean = S.D. (n = 3).
*Superoxide dismutase.

Hydroxyl radical &4 &4

Hydroxyl radical ZHdAtA oAz Z2st 2024,
A5 EIHE PABAZA 1 2]}
S1ef1 3 4 e, Wb AFEOIA AR o A 1%
¢} methanol F+E&7 FEE=REH 223 2¥EE2
hydroxyl radical®] gt ZZa 115 =435}7] Yl Fenton HF
2.9 & hydroxyl radical-2 AJAA]7| 1L, A4 hydroxyl radical
of 95} iAol S1AJ 2] deoxyribose”} H-al2l= A =S TBA
HPH S 0] 23] 243} THBuU ef al,, 2004). A= Table 3
of| Urehglom, Al &%= 100 pg/mlof| A B] 2t Au} vt
methanol FE50]| A 74%= Vitamin C 77%£} BHA 73%2] 4~
7 A3} v wEFEL u) v]esst 84 ke sholst 2 Qlgich
952 7 FASHIUE BuOH SollA T6%%= 718§
3} hydroxyl radical &4 AL Hof, o &<l Vitamin C
(779%) 9] 227 B/ HT} SOy, BHA (73%) Hur} 52 27 &

hydroxyl radical 2
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d& ERIE 4= %L, of7ggtol o] H0ZollA] T1%, &S
EtOAc FollAl 70%, APEFRO] H0ZolA] T1%, oFEe
BuOH Z-oll 4] 68%, H31+= He05:0A] 71%, HhF= H:05
A T1%, AFr0] HOF ol A 68%2] 47 B3-S HTHTable 7).
o|AH & Zolvs SRk g A S Hlﬂf&
A}, AH 01 F Zejuis SghEe] TRkl 2
A 2 Ak S Ve s RS gl 4
A AR H 02 HEol gk 4kt g/del| digh Atk
5| %18y =| L glof AR ol A AR sk HAES] At

o] Tig Q7 1 H 877} o owm whebA] 2

3 2o
E
Ak,

;0 HE

(9

AR ¢I0) A0S EfE GAB H7E 943 A E of
31 ) 0] o 22 i) 6l el B, Best
5] o] o Zlo| YA BT A2e HAZ G2 412

=
2 SURA Z8o] 7k A 7|didr,

=
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Table 7. Hydroxyl radical scavenging activities of solvent fractions in Jeju plants

Sa;;fle Fractions’ scaiigrisg}:ciﬁgai%)y Sif?fle Fractions’ sca\ii(i;ii);yellcrgﬁtc}? l(%)
Hexane 70+1 Hexane 58+1
EtOAc 7543 EtOAc 63+5
: BuOH 76+ 1 8 BuOH 68+3
H0 7542 HO 67+4
Hexane 61+5 Hexane 66+5
EtOAc 66+3 EtOAc 66+ 4
3 BuOH 5442 ? BuOH 69+5
H0 71+4 HO 71+£3
Hexane 53+7 Hexane 64+3
6 EtOAc 60+2 10 EtOAc 66+3
BuOH 61+3 BuOH 69+2
H0 71+3 H,O 71+4
Hexane 26+4 Hexane 53+£5
EtOAc 65+5 EtOAc 70+3
7 BuOH 63+1 1 BuOH 67+3
HO 68+2 HO 68 +4
BHA 71+2 Vitamin C 77+1

“The final concentration of stock solution of each sample was 100 zg/ml.

YEach value is mean + S.D. (n = 3).

x
a3

0]

& Ae Al AP AEee] AR 2de SATeEA
AAGAIS} 2429 B 7hs/dol e 7 A =3t
A} ST, Al A AT Al
s olekE oY 54 B dAlet 2 SAs)

=
750l 2 AE 85a Al AdEstol 7]

] 3 = [¢) =2
A2 AYE s R Agste] 7heAol Yl Y FEE
A1 319ic}, DPPH free radical 47 42 AL

—

ethyl acetate 23} off 7]&2ro] 2] buthanol 2|4 212} ICs04t
o] 1.6 pg/ml, 2.4 pg/m=z F& BAJE YN ATt Nitric
oxide A/ A3l B/dL- HLF-9] ethyl acetate Sl A 72t A]
3-8 I} Xanthine oxidase®] A A3H= WU 9] ethyl
acetate 20l ICs Ffo] 16 pg/ml 2 93t B3-S LeRfil
T} Superoxide radical A7 Fi= FAREHNGES] ethyl
acetate SOl 4] 1Cx 7 pg/ml 2 22 S YERHS) AL, hydroxyl
radical &7 AL FAZNIELS] hyuthanol Zo)|A] T6%=

945 S Lo Bl 8 4 QIgleh Wb S v

AL AL

o] B2 90143hd = A|FrEk RS 7] X LAY
off eJste] A= AT
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