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Summary

Natural plants in Jeju were extracted by traditional solvent
extraction(70% methanol, atmospheric pressure, room temperature) and
pressurized liquid extraction(100% methanol, 13.6 MPa, 40C) methods.
Their biological activity potentials such as total phenolic content(TPC),
antioxidant activity(free radical scavenging activity(DPPH), nitric
oxide(NO), xanthine oxidase(XOD)) and cosmetic functionality(tyrosinase
and elastase inhibition activities) were measured.

In traditional solvent extracts, the highest TPC(mg GAE/g dry
sample) were obtained from Ostrya japonicalmaximum 287.9), Geranium
thunbergii(281.8), Malus  sieboldif(268.0),  Ardisia  japonica(261.6),
Agrimonia pilosa(259.6) and Sapium japonicum(245.6). The extracts from
Potentilla chinensis, Pyrrosia lingua, Quercus acuta, Myrica rubra, Prunus
padus, Rhus javanica and Euscaphis japonica contained more than 200 mg
GAE/g dry sample of TPC. DPPH inhibition activity was the highest as
94.1% in Ardisia crenata, and the extracts from M. rubra, G. thunbergii,
R. javanica, M. sieboldii, O. japonica, Sorbus alnifolia, A. japonica, P.
padus, P. lingua, Q. acuta, P. chinensis, S. japonicum, A. pilosa, E.
japonica, Persicaria filiformis and Cornus kousa showed more than 90%
inhibition activity. High correlation was observed between DPPH inhibition
activities and TPC(®° = 0.87). Higher NO scavenging activity(>50%) were
shown in A. japonica, P. chinensis, M. rubra, P. lingua, C. kousa, P.
filiformis, P. padus, . acuta and Stauntonia hexaphylla. XOD inhibition
activities were 100% in the extracts of R. javanica and C. kousa, The
extracts from P. filiformis and M. rubra showed more than 90%, and
those of Corchoropsis tomentosa, A. japonica, O. japonica, and . acuta

showed more than 80% inhibition activities. Tyrosinase inhibition activity



was the highest as 93.1% in P. filiformis, and more than 80% tyrosinase
inhibition activities were obtained from the extracts of R. javanica, Alnus
firma, M. rubra, A. japonica, A. pilosa and P. chinensis.

Five natural plants with higher TPC and antioxidant activity were
extracted by pressurized liquid. Their free radical scavenging(DPPH),
tyrosinase and elastase inhibition activities were measured. Extraction yields
by traditional solvent extraction and PLE were 16.8 and 13.4%, 184 and 14.3%, 18.6
and 116% in A. japonica, C. kousa. and M. rubra, respectively. DPPH and
tyrosinase inhibition activities were almost the same in both extracts of
traditional solvent extraction and PLE. In PLE, ICso for tyrosinase
inhibition activity were 802, 959, 1,494, 3,989 and 5,296 ppm in A.
japonica, M. rubra, K. javanica, P. filiformis and C. kousa, respectively. In
traditional solvent extracts, ICso for tyrosinase inhibition activity were
903, 974, 1,092, 1,284, and 7,244 ppm in A. japonica, M. rubra, P.
filiformis, R. javanica and C. kousa, respectively. In PLE, ICso for elastase
inhibition activity were 66, 88, 100, 170 and 282 ppm in M. rubra, A.
japonica, R. javanica, C. kousa, and P. filiformis, respectively. In
traditional solvent extracts, ICso for elastase inhibition activity were 42,
57, 69, 88, and 302 ppm in A. japonica, R. javanica, M. rubra, P.

filiformis, and C. kousa, respectively.
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e ATElA TP Be das g7 F9 21%E AASa dEd,
2 Aee Alas AAFEAR s 25 Fd dUuAE A5 o9
Zo] ae AWRAC A om FasAw, A EiA, FHAAL, sheker
+, sdlwd, Faehits §o A% =, sebd, A 8kl 9ste] nke

Aol 2 A A F(reactive oxygen species, ROS)o. 2 A3ty AAof] X1

A 54& oIt You, 2002). E4datAEE AAA ] AR A AN = A
HA g AWy ~2Efas S uol= 3 WA Pvk(Park, 1997). =3k}
#Hd 4% 534 Ay sNFsS nd, du, ooy o, #Ed, o
59 AWE A9 B e ez A A Urh BAHAAE 53] AE

Aol fus zeste ez 284 vk (Kang 5, 2005).

GAMNAE 24T £ = ArE A& superoxide dismutase(SOD),
catalase, glutathione reductase 52 @AAIE2 ow3 &AkslA 2} phenol’d
3}9tE, flavone %A, tocopherol , ascorbic acid, carotenoids,
glutathione, o} =4k 59 <A 34kstAl 9} BHA(butylated hydroxy anisole),
BHT(butylated hydroxytoluene), PG(propyl gallate), TBHQ
(t-butylhydroquinone) %< &4 d2taAl7} At (Kang 5, 2005). 28 H A&
7hA de] ol gHo] gid A4 ksl ¢l BHASH BHT &2 S¥3 d4kst &
Fhop AAY wfel wol ARgH o] gkot kAl w=eo] 1o](Choe?t Yang,
1982) 88t AsFolyt AbEFol A8 qrAlE AL ok wEkA el <
Zro] QhdstAl st AFste] Y AA=E=FH, AA kst Fikstd

A A A| £+ a-tocopherol, vitamin C, carotenoids, flavonoids $o] <&



HA e, ol ikt adrt e E4E A E 4y EyxEo 9o
H, 53] B2 AT} o]FoR Fofks= AEA =dEoY. 53] AE FHY 2
2 A HE S free radicaly} &/34kAe] A S JAISEAY AAAAA 4Fst

o o3t MELELS WXt = Ao AAl Ad Ay 9] Htt(Jeong 5, 2004).
Ry g HA HsiAlE AE FH=EA T2 FY9Hs 3§
59l Aoz dHA J=d(Pratt 5, 1992), E3] flavonoids+= A &9 2tz &
A

AW s ~Ed2E e 4Ue FouA wshA, ¢ % A

o, Frsk(FR), At 7leE 7H 715 SRS 2003l 2
% 1,5009 99 AFS FAdskat, 200990l 123 2,00091€, 2012delE 24
2o o]& o= AFH= T Aol FFsH AR Aoz dFsta gl
(Park 2002). #< Al A @A ola G354 &n] FAo w, Aok =

F A=Y Azl HFUR o2 AN, GIT HARAE o §F HIE

5, 2004). TFA 9 R o ZhE A = detdel g3 £X4
oa AAE =, Aepde yF 7AZ] EAsk= M A A E(melanocyte) ol A
FAE o] A EZ Hol'htHCho, 1998). Tyrosinasei polyphenol oxidase
o]  dFolH  FEE TRt ah=EA AAANoA  tyrosine
3,4-dihydroxyphenylalanine(DOPA) 2 W3}l g44 Ak} wkgo] o3 A
A o7 dopaquinone, dopachrome®® W3t3te] melaning A TA s
Tyrosinase= melanin TH#A& A= key enzymelZ 283l
tyrosinase &4 JA A2 v AT /e 12} screening A A BG4 o]
HLee &, 1999).

Melanin< &2 &o] 493 BX3= HEFe 1783 =42 1S Nie

gue) BgAlolth 1A wie] EAlste]l A9 BHE A5E A0



obvl, Fel7], m&ole T B ME 45 gk AAAR 2Este] Al
EIE RIS AEES dHKim s, 2005). 2y AEU AAAEZ A
tyrosinase’t &/d 3} o] melanino] ¥} AL 7w, =2, A, AMA F
o Aol doju} w3}t B &S 2 HKIm 5, 2004).
Tyrosinase Adl=2d=Z L2 FHol+= ascorbic acid, kojic acid,
hydroquinone, benzoic acid, corticosteroids, retinoids, arbutin o] =dl,
53] kojic acid®} arbutine 73 Mg IS ZEA L Qo AFE HAA B A
Ad 5o TARE AR ool At webd dAdE A5 nMEde AF
o] Qb o] AW gl Wet(Jung 5, 1995; Choi &, 2004) 35 31314
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Table 1. List of natural plants used for experiments

A2

s

3 = EH7](MF 10.1, Ika Work, Inc.,
AA= FH3dle] -20C WdEao] B

Scientific name

Korean name

Part used

Adina rubella

Agrimonia pilosa Ledeb.
Alnus firma Sieb. et Zucc.
Ardisia crenata Sims

Ardisia japonica(thunberg)blume

Artemisia scoparia Waldst. et
Kitamura

Astragalus adsurgens Pall.

Callicarpa mollis Sieb. et Zucc.

Carpesium abrotanoides Linne
Cayratia japonica(Thunb.)
Gagnep.

Clematis mandshurica Rupr.

Clerodendron trichotomum
Thunberg

Corchoropsis tomentosa(Thunb.)
Makino

Cornus kousa Buerg.

Corydalis pallida var. tenuis
YATABE

Cudrania tricuspidata(Call.)

Jungdaegarinamu

Jibsinnamul
Sabangorinamu
Baegryanggum

Jakumwu
Bissug

Jajuddangbisuri

Saevinamu
Dambaepul
Gujidunggul
Euari
Nurijangnamu
Suggachiggae
Sanddalnamu
Gouibuljumoeni

Ggujippongnamu

leaves, branch, fruit

stem, leaves
leaves, branch
leaves, branch

leaves, branch

stem, leaves

stem, leaves

leaves, branch

stem, leaves, flower

stem, leaves

stem, leaves

leaves, branch, flower

stem, leaves

leaves, branch, fruit

stem, leaves

leaves, branch




Table 1. Continued

Scientific name

Korean name

Part used

Cuscuta australis R. Br.
Damnacanthus indicus
Dendropanax morbifera
Desmodium caudatum

Edgeworthia papyrifera

Euonymus quelpaertensis Nakail

Euscaphis japonica(Thunb.)
Kanitz

Firmiana simplex W. F. Wight

Geranium nepalense ssp.
thunbergii Hara

Gynostemma pentaphyllum
Makino

llex crenata Thunb.

Lespedeza cuneata . Don
Maackia fauriei(Lev.) Takeda

Malus sieboldii(Regel) Rehder

Morus bombycis

Myrica rubra Sieb. et Zucc.
Ostrya japonica Sargent
Patrinia scabiosaefolia Fisch.
Persicaria filiforme Nakai
Potentilla chinensis Seringe
Prunus padus Linne.
Pyrrosia lingua(Thunb.)Farw.
Pyrrosia tricuspis

Quercus acuta Thunberg
Rhus javanica Linne

Sambucus sieboldiana Bl

Sapium japonicum Pax et Hoffm.

Scrophularia kakudensis Franchet

Sorbus alnifolia K. Koch var.
typica

Saesam
Hojanamu
Hwangchilnamu
Dounjangpul

Samjidaknamu

Dungkeunipchambi

tsalnamu

Malojumttaenamu

Byugodongnamu

Lilpul

Dolwoi

Ggwangggwangna

mu
Bisuri

Solbinamu
Agubaenamu

Sanppongnamu
Sogwuinamu
Saeunamu
Matari
[sacyouggui
Ddakjiggot
Kwuirungnamu
sukwi
Seppulsugwul
Buggasinamu
Bugnamu

Dutnamu

Saramjunamu
Kungaehyunsam

Patbaenamu

stem, leaves
branch

leaves

leaves, branch

leaves

leaves, branch

leaves, branch, fruit

leaves, branch

stem, leaves
stem

leaves, branch

stem, leaves

leaves, branch
leaves, branch

leaves, branch
leaves, branch
leaves, branch
stem, leaves
stem, leaves

leaves, branch

leaves, branch, fruit

stem, leaves
stem, leaves
leaves, branch
leaves, branch

leaves, branch

leaves, branch

stem, leaves

leaves, branch, fruit




Table 1. Continued

Scientific name Korean name Part used

lS)taun'toma hexaphylla(Thunb.) Moulggul leaves, branch
ecaisne

Strobilanthes oligantha Migq. Bangulggot root, stem, leaves

Styrax obassia SIEB et ZUCC. JJogdongbaegnamu leaves, branch, fruit

Thalictrum minus var.
hypoleucum Migq.

Trachelospermum asiaticum var.

Jomggounguidari  stem, leaves

intermed. Masacjul stem, leaves
Vicia unijuga Nabinamul stem, leaves, flower
Vitex rotundifolia L. fil. Sunbigi fruit
ganthoxy]um ailanthodes Sieb. et Mugwuinamu leaves. branch
ucc.
Zanthoxylum schinifolium Sieb. Sangsannamu leaves, branch
2. Agy

AZTHAE 50 goll 70% wehES & 500 mLE& 7hete] AR Aol A
24717t BA FEsta o] RAES 33 wHEGIT FEES AHANo 5A,
Toyo Roshi Kaixha, Ltd., Japan)& o] 3}3le] #ALE A AL S| AN TS EE
%7](R-124, Buchi, Switzerland)2 7Sts53 & s2471x8to Y5 1(-207)

of Bt Alm=E ARSIt

%=

2 Ao AREE Z2JAAFA FEFFX(SFX 3560, Isco Inc., Lincoln,
NE, USA)&= Hdl ¢2o] 48.3 MPa 74 AHg 73t A& feFolth. 244
FE=AA = oltslebhel WEEvl€ syringe pump, pump controller,
sample cartridge”} 2= += 119+ chamber, % Z&S 93 restrictor 18]

3L collection vialZ FAEHo] Ao WA 4, 3 A5 1 g& sample



~

cartridge®] Z73Fal 129} chamberol] #2&9dtt, 29 A o]i3lelArof HZ &
ml+= Z+Z} syringe pumpol A 7} E 13 mixing zoneol A &£3®H & supply
valveE %3] sample cartridge® FJEAT. I =9} FHolA 587
A" F 2IdAFAE A87F T4AE cartridges BHEEA FEE YA
, Z2AA olitstg st FEELS T0CE 7h¥  restrictorg $3H
collection vial(5C)ol HEFHAT. ojuf o]iseties FEEI HEHo
collection vial?] %5 &3t t7] Tz WEFHUL, FEFES 10 mLe
ethanol®] YA = collection vialdl ZHFAJL EHEH FE2EL AT
THEEHVE FFUNL 2 10 mL FE3ste] -20TelA AFstAA &
HE ARE ARSIt FERACRA FEEEE 40T, FEUHS 442
MPa, F&AI7F 204, R85 A e&%(10%), 1% syringe pumpd] F&52
1 mL/min®¢]| 1t}
g FES S EH3 A5 1 g& sample cartridgeo] =& ska
1% 7718 vl(HE-e)= syringe pumpoll A 7kt
o] sample cartridge® FTYEHAJAT. 40T 13.6

MPa°lA 32 & AAFET Fol 2% /718 A&7F $HE cartridge

1% chamberel] 25} T}

_\ﬁ
H
%)
o=
(®)
=)
<
<
8
=
(@)
e
offt
Ot
Bl

& FHstHA 307 ¢ FES HSIL FEES restrictorg S35
collection vialell 2FE A}, o] wf 119 syringe pumpd F5< 1 mL/min®]
Atk FEed IFPATIREF7IR sFRL AEER 10 mL H88ko]
-20CoNA A 7std
1 mLE Fsto] 105ColA a&Fo] = wj7bx] dx3t & FUIALY 4o

=5
LFERH A

X
g0
o
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Do
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3) &9&= 3F(total phenolic content) =74
% Peschel 5(2006)¢ WHel oJste] SAst =, Al
£9(1,000 ppm) 0.1 mLol 575 7.9 mL%} Folin—Ciocalteu's phenol A]¢F
(Fluka, Switzerland) 0.5 mLZ 7}stgth. 28 & 20% SV ER &9 15

mLE 7}8te] E skl 2A1%F 5 765 nmelM FFEE SASY. FHs &

bl

Fol%

ot

—Z. 3L

22 gallic acid(Sigma Chemical Co., St. Louis, MO, USA)E XY+¥o=
200~1000 pg/l. s5x HEAES AAG & gallic acid equivalents(mg GAE
acid/g A #)E YEM AT

4) DPPHE o] &3 radical 2A% =4
Radical 2745 Brand-Williams 5(1995)2] Wl 2]sle] =A%t}
g 91,000 ppm) 0.1 mLel 6x10° mol/l DPPH

N

’

(1,1-diphenyl-2-picryl-hydrazyl, Fluka, Germany) €< 3.9 mL& 7}3}% .
AZoA 301t ¥EEAIZL F 515 nmolX FFEE SAHSAG. 7 AIR9

radical &7 t53 o] YehliATh

B
% Inhibition = (1 — N ) < 100

A : Absorbance without sample

B : Absorbance with sample

5) Nitric oxide &A% 54
Nitric oxide 4452 Marcocci 5(1994)e] e olste] A3l
=< 10 mM sodium nitroprusside(Sigma, USA) 489 2 mlLe] 0.01 M
phosphate buffer(pH 7.4) 0.5 mL%} A& €94(10,000 ppm) 0.5 mLES 7}3s}]
25°CollAl 1503t wigatlct, o] ¥hgolS 1 mL F3te] sulfanilic acid 8
(0.33% in 20% acetic acid) 1 mL®} &3k F 5&7F WAL of 7]
0.1%(w/v) naphthylethylenediamine dihydrochloride(Sigma, USA) £<9(in

=

20% acetic acid)S 1 mL 7}ste] 30%7F A3 & 540 nmollA SFE=E

v



w2k o] YERHAT

) X< 100

A3t} Nitric oxide &4
B
A

% Inhibition = (1 —

A : Absorbance without sample
71t

=
A

3
Kweon 5(2001)¢] ®iiel meh 5433

B : Absorbance with sample
C : Absorbance without enzyme

54

g2
Fsl & (0.15 mM xanthine(Sigma, USA)
WA 7tk 1 N HCl 1.0 mLE
HLEF A v
7}aFi e}, Xanthine

6) Xanthine oxidase # 3}
(10,000 ppm) 0.1 mLell 50 mM phosphate buffer(pH 7.5)
xanthine oxidase(0.5 unit/mL, Sigma, USA) &< 0.2 mL
7}ste
St

Xanthine oxidase #] 3l

Nwg
S 25TCoA 1587 v
0 7}

=
2.9 mLe}
U} o] &3
€9 2 mLE 7hste] 25CelA 30+
WSS FZAA7]2 290 nmoll A SH=
o2 AP, vk E4894e 1 N HCIS
oxidase®] Aa|LdL b o] Yl
(1 —TB ) < 100

0 %43

% Inhibition
A @ Absorbance without sample
B : Absorbance with sample
7) Tyrosinase AL 54
Tyrosinase A3ZFAL Kubo®t Kinst-Hori(1998)2] HIH o
t}. =, 0.1 M potassium phosphate buffer(pH 6.8) 1.8 mLel <&/ 0.6 mL
= 718kt o 7)o dA Fxo AZ8N 0.1 mLe mushroom tyrosinase(78
units, Sigma, USA) €9 0.1 mLE& A H=E 7Fste] 25T A 5837F v L3S
t}. 6.3 mM L-DOPA(L-3,4-dihydroxyphenylalanine, Sigma, USA) &< 0.4
St FFEY AR T A SAHSHA

mLS 7}sFal 475 nmoll A 2



)

o
i
o,
rlo

T8 A& thAl potassium phosphate bufferE AFg3F%tE Tyrosinase #

Ok 2ol YER I

B
% Inhibition = (1 — T ) < 100

A : Absorbance change rate without sample

B : Absorbance change rate with sample

8) Elastase A& =4

Elastase Aal&/42 Yamauch 5(2000)¢] WHo= SH43Sch =, 5
mM Tris—HCI buffer(pH 8.0, Sigma, USA)9} elastase(10 ug/mL, in 50 mM
Tris—HCI buffer, pH 8.0, Sigma, USA)S Z}Z} 0.5 mL 7}stal dA5E=9 A
89 0.1 mLE 7F8t] E3sk &, 37TColA 53 vigstsitt. o7]d 71348
MN(0.8 mM N-succinyl-(L-Ala)s—p-nitroanilide, in 50 mM Tris—HCl buffer
(pH 8.0, Sigma, USA)E 1.0 mL 7}sto] 37TCAA 1073 HE-&A]7] 0
nmol| A FF%E WHslE 5433 tH(Baylac?} Racine, 2004). Elastase A 3l&4]

< T Ze] eIt

N

&}

o
N

ol

B
% Inhibition = (1 — 770 ) < 100

A : Absorbance change rate without sample

B : Absorbance change rate with sample
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Table 2. Total phenolic content(TPC) and radical scavenging activities

against DPPH of 70% methanol extracts from natural plants

Plant species ( TPC DPPH
mg GAE/g) % inhibition

Adina rubella 131.9+£5.7 70.3£2.1
Agrimonia pilosa Ledeb. 259.6%+5.3 93.0£0.9
Alnus firma Sieb. et Zucc. 188.7+4.6 86.4+2.4
Ardisia crenata Sims 180.7x1.7 94.1£0.9
Ardisia japonica(thunberg)blume 261.6+6.2 93.3£1.5
Artemisia scoparia Waldst. et Kitamura 108.1£2.1 56.0£2.6
Astragalus adsurgens Pall. 58.7£5.1 13.1+0.6
Callicarpa mollis Sieb. et Zucc. 103.7£4.0 56.4%+3.0
Carpesium abrotanoides Linne 77.4%6.4 34.0x1.4
Cayratia japonica(Thunb.) Gagnep. 53.7+4.0 28.3+2.6
Clematis mandshurica Rupr. 57.2%£6.6 27.1£0.9
Clerodendron trichotomum Thunberg 122.7%£6.1 62.4£2.7
Corchoropsis tomentosa(Thunb.) Makino 133.7£5.4 79.1£1.9
Cornus kousa Buerg. 194.7x£7.7 92.3+0.9
Corydalis pallida var. tenuis YATABE 42.0x4 .4 16.4%+1.7
Cudrania tricuspidata(Call.) 110.4+4.2 36.6+£0.6
Cuscuta australis R. Br. 138.4+6.7 67.4£2.0
Damnacanthus indicus 33.8%£3.7 7.3x0.6
Dendropanax morbifera 53.8+4.1 18.5%1.5
Desmodium caudatum 162.6x£5.1 70.0£0.4
Edgeworthia papyrifera 71.1£7.1 31.1£2.3
Fuonymus quelpaertensis Nakai 36.5x4.4 14.5+0.2
Euscaphis japonica(Thunb.) Kanitz 209.2+6.5 93.0+£0.9
Firmiana simplex W. F. Wight 116.2+6.2 46.8%2.6
Geranium nepalense ssp. thunbergii Hara  281.8+4.4 94.0%£0.8
Gynostemma pentaphyllum Makino 37.2%t4.4 13.4+0.8
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Table 2. Continued

Plant species ( TPC DPPH
mg GAE/g) % inhibition

llex crenata Thunb. 118.6+6.9 53.8+3.3
Lespedeza cuneata G. Don 137.2£2.8 71.2%£1.7
Maackia fauriei(Lev.) Takeda 91.1+£2.0 28.811.0
Malus sieboldii(Regel) Rehder 268.0+5.7 93.7+1.1
Morus bombycis 68.4x4.5 22.911.3
Myrica rubra Sieb. et Zucc. 229.2x7.5 94.0£0.9
Ostrya japonica Sargent 287.9£6.9 93.4%£1.2
Patrinia scabiosaefolia Fisch. 94.9+5.8 46.3+2.7
Persicaria filiforme Nakai 191.7£6.9 92.6+0.9
Potentilla chinensis Seringe 245.1£1.8 93.1+1.1
Prunus padus Linne. 222.9£3.5 93.3%1.2
Pyrrosia lingua(Thunb.)Farw. 237.2%+7.0 93.2+1.3
Pyrrosia tricuspis 97.2x5.2 45.9%+2.9
Quercus acuta Thunberg 236.0%x7.6 93.2+1.0
Rhus javanica Linne 212.845.6 93.8%1.0
Sambucus sieboldiana BI. 84.81+4.9 35.9+2.0
Sapium japonicum Pax et Hoffm. 245.6%6.8 93.1£1.0
Scrophularia kakudensis Franchet 123.4+£3.2 72.2%£3.3
gggbgﬁp?éngolza(Szeb. et Zucc.) K. Koch 191 3430 93.44+1.1
Stauntonia hexaphylla(Thunb.) Decaisne 162.5+£3.7 79.8%+2.5
Strobilanthes oligantha Miq. 17.844.8 5.3%x0.5
Styrax obassia SIEB et ZUCC. 148.8+5.6 69.6+1.5
Thalictrum minus var. hypoleucum Miq. 90.8%£5.9 36.6x2.2
Trachelospermum asiaticum var 123.8+2.8 52.740.7
Vicia unijuga 36.4%+4.0 10.4%+0.5
Vitex rotundifolia L. fil. 101.6x2.0 47.0£2.9
zanthoxylum ailanthodes Sieb. et Zucc. 113.3x1.5 46.4+1.9
zanthoxylum schinifolium Sieb. 78.7%£5.8 27.811.0

* values are means * standard deviations of three replicates.
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Fig. 1. Correlation between total phenolic content and free radical scavenging

activity against DPPH of 70% methanol extracts from natural plants.

3) Nitric oxide(NO) 2A %

NOE #x Eergstn] SAol Fd A% fFe/=A Aw BF2Y ol¢
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Table 3. Nitric oxide(NO) scavenging activity and xanthine oxidase(XOD)

inhibition activity of 70% methanol extracts from natural plant

Plant species % inlk\lliloaition % irﬁ%i)lgtion
Adina rubella 38.710.4 44.8+3.0
Agrimonia pilosa Ledeb. 48.2+4.2 63.1£2.4
Alnus firma Sieb. et Zucc. 37.1£3.2 -
Ardisia japonica(thunberg)blume 60.6%+0.8 84.9+3.1
Corchoropsis tomentosa(Thunb.) Makino 37.2+4.4 85.8+1.8
Cornus kousa Buerg. 53.712.9 104.3£3.3
Desmodium caudatum 49.413.3 62.3+2.6
Geranium nepalense ssp. thunbergii Hara 36.7£0.5 56.3+3.4
Lespedeza cuneata G. Don 46.2%+2.0 68.6x2.2
Morus bombycis 43.1£371 41.2+1.5
Myrica rubra Sieb. et Zucc. 57.5%3.0 95.6+4.3
Ostrya japonica Sargent 43.0£1.0 82.1+2.4
Persicaria filiforme Nakai 58 St J% 96.4%+1.9
Potentilla chinensis Seringe 59.3%+0.6 59.7+4.0
Prunus padus Linne. 53.3+4.6 68.8£3.5
Pyrrosia lingua(Thunb.)Farw. 56.0£1.9 32.4%+2.8
Quercus acuta Thunberg 52.2+3.0 80.2+3.4
Rhus javanica Linne 41.8+0.4 106.8+£5.3
2?orbus alnifolia(Sieb. et Zucc.) K. Koch var. 46.940.5 77 0494
ypica
Stauntonia hexaphylla(Thunb.) Decaisne 51.4+1.9 72.6+3.3

* values are means * standard deviations of three replicates.
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4) Xanthine oxidase(XOD) #3l]&4d
XOD*¥ purine thAlel #Ish= @42 A xanthine ¥+ hypoxanthine &
2H5E urateE FASHY urateZ7t @ ol Frkstd =Ho| FAHHERRE 5
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2= 90% °lds, F7HAA, g, AU, H7RAIWTEE 80% o]/l A
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ZFZ3} catechin(Yeo 5, 1995)& XOD A&|&Ado] d+= Aoz BHuEATh
A &A ) g8l £A8= flavonoidFE hydroxylZ]1¢] 91x]d] we} XOD As|&
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5) Tyrosinase A 3| &4
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Table 4. Tyrosinase inhibition activities of 70% methanol extracts from

natural plants

Plant species (;gylrn(ilslgi?l%i
Adina rubella 71.8%+4.3
Agrimonia pilosa Ledeb. 84.4%£1.8
Alnus firma Sieb. et Zucc. 85.6t2.1
Ardisia crenata Sims 51.5%+4.8
Ardisia japonica(thunberg)blume 84.4+2 4
Artemisia scoparia Waldst. et Kitamura 33.4%x4.1
Astragalus adsurgens Pall. 56.6+1.5
Callicarpa mollis Sieb. et Zucc. 40.5£3.6
Carpesium abrotanoides Linne 35.0£0.7
Cayratia japonica(Thunb.) Gagnep. 29.01£3.7
Clematis mandshurica Rupr. 10.8%1.6
Clerodendron trichotomum Thunberg 51.1£2.7
Corchoropsis tomentosa(Thunb.) Makino 74.3+4.0
Cornus kousa Buerg. 71.9%£4.0
Corydalis pallida var. tenuis YATABE 10.7£1.9
Cudrania tricuspidata(Call.) 33.2+£3.7
Cuscuta australis R. Br. 39.0£5.9
Damnacanthus indicus 10.2£3.0
Dendropanax morbifera 22.6x£0.8
Desmodium caudatum 73.6x2.6
Edgeworthia papyrifera 38.56%£1.8
Fuonymus quelpaertensis Nakail 16.7£2.0
Euscaphis japonica(Thunb.) Kanitz 37.3+3.8
Firmiana simplex W. F. Wight 24.9£3.1
Geranium nepalense ssp. thunbergii Hara 64.3£1.8
Gynostemma pentaphyllum Makino 24.4+1.6
llex crenata Thunb. 36.8+4.9
Lespedeza cuneata G. Don 71.0+3.3
Maackia fauriei(Lev.) Takeda 58.3x4.3
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Table 4. Continued

Plant species

Tyrosinase
% inhibition

Malus sieboldii(Regel) Rehder

Morus bombycis

Myrica rubra Sieb. et Zucc.

Ostrya japonica Sargent

Patrinia scabiosaefolia Fisch.

Persicaria filiforme Nakai

Potentilla chinensis Seringe

Prunus padus Linne.

Pyrrosia lingua(Thunb.)Farw.

Pyrrosia tricuspis

Quercus acuta Thunberg

Rhus javanica Linne

Sambucus sieboldiana Bl.

Sapium japonicum Pax et Hoffm.
Scrophularia kakudensis Franchet
Sorbus alnifolia(Sieb. et Zucc.) K. Koch var. typica
Stauntonia hexaphylla(Thunb.) Decaisne
Strobilanthes oligantha Migq.

Styrax obassia SIEB et ZUCC.
Thalictrum minus var. hypoleucum Miq
Trachelospermum asiaticum var. intermedium
Vicia unijuga

Vitex rotundifolia L. fil.

Zanthoxylum ailanthodes Sieb. et Zucc.

Zanthoxylum schinifolium Sieb.

17.9£3.2
73.7£2.3
85.5%t1.4
72.514.0
41.9£5.6
93.1£0.5
81.2+3.5
79.0£1.4
63.2+1.6
35.714.2
76.312.4
89.4+0.4
26.9£3.0
35.8%£2.9
44.3%£3.8
76.7%£0.6
79.1+1.1
13.5£3.0
21.8£2.0
24.6£3.0
39.7£3.7
12.2£3.9
13.9+5.6
23.914.5
20.6£2.9

* values are means * standard deviations of three replicates.
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Fig. 2. Correlation between total phenolic content and tyrosinase inhibition

of 70% methanol extracts from natural plants.
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Table 5. Extraction yields of natural plants by solvent extraction and

pressurized liquid extraction

Extraction yield(%)

Plant species

Solvent extraction” PLE?
Ardisia japonica blume 16.8 13.4
Cornus kousa Buerg. 18.4 14.3
Myrica rubra Sieb. 18.6 11.6
Persicaria filiforme Nakai 7.8 7.9
Rhus javanica Linne 19.9 21.8

1) 70% methanol, atmospheric pressure, room temperature.

2) pressurized liquid extraction(100% methanol, 13.6 MPa, 40T).

2) F=HHo w2 DPPH £2A&A 3 tyrosinase A3 &4
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Table 6. DPPH and tyrosinase inhibitory activities of natural plants by solvent extraction, pressurized liquid extraction

and supercritical fluid extraction

Solvent extraction” PLE?
Plant species DPPH Tyrosinase DPPH Tyrosinase DPPH Tyrosinase
% inhibition % inhibition % inhibition % inhibition % inhibition % inhibition
Ardisia japonica blume 93.3+1.5 84.4%2.4 90.6%0.2 86.7+2.0 19.7£0.3 -9.2%+8.6
Cornus kousa Buerg. 92.3+0.9 71.9£4.0 92.4%0.1 78.6+1.4 6.6+0.1 -1.3+3.8
Myrica rubra Sieb. 94.0£0.9 85.5%+1.4 91.4%£0.2 g3 1.7 40 10.3%£0.9 -7.818.2
Rhus javanica Linne 93.8+1.0 89.4+0.4 89.9£0.3 98.44+9.0 19.6x1.6 -13.3£3.5

1) 70% methanol, atmospheric pressure, room temperature.

2) pressurized liquid extraction(100% methanol, 13.6 MPa, 40C).

3) superecritical fluid extraction(COz+ ethanol(10%), 44.2 MPa, 40C).

* values are means * standard deviations of three replicates.
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3) FEE9 s%o] WE tyrosinase A&

Y

A w718 FEE 18 /U8 FEEY sEo WE tyrosinase
A d/dL Table 73 U, FE529 X W} tyrosinase Aaf&do] &
7Feld Tt Tyrosinase EA4E& 50% HAaAZI=dH Q3 FEEY %<
ICso(Table 8)2 70% Hl¥& FE&<¢ 49 A=-F7F 903 ppmo =2 7 w3k
aL, aFv, olAtolH, HFu, AbEus A2 974, 1,092, 1,284, 7,244
ppms YERNATE 1% F718v FEEY 1Cso2 A8 F718v === vt
A 2 Aa97F 802 ppmo® TR Wk, AFu, A
SR 7H7E 959, 1,494, 3,989, 5,296 ppme YERAATE AF$-, AbEURE
AV A9 iy f718v] FEEC] A fUEH FEERG WS G
YEIW AR /L, o]t H], FUE Y 7718 FEECA W ICsos UE
WA Tyrosinase A&l x=42Q kojic acid?] IC50(53 ppm)3} H| L
s AlF A E [Cs ol WYetyrosinase ATAS HoJFa o
U, AN = FEa GdE2Zo] ofyel= FolA tyrosinase AdAZA 7HA|
7} Aok FAE T

Tyrosinase A& do] RiFo & HAEZEFH 8% JFE2 4
h

O

787} phenolic compounds® phenyl chromone# it} flavan 3-olf, L <]l
stilbene?] 3}8tE, vanilyl alcoholdF, isoflavonoidi® %o <&x 9,
flavonol glycosideF% Aa|&A 7lsAdo] QJomnz 2 Ao FR3HA EE3}

= 2+ flavonoidFol st AE7}F o]F ol Aok st} (lLee &, 1999).
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Table 7. Tyrosinase inhibition activities of natural plants by solvent

extraction and pressurized liquid extraction

Solvent extraction” PLE?

Plant species Concentration Tyrosinase Concentration Tyrosinase

(ppm) % inhibition (ppm) % inhibition
Ardisia japonica blume 400 22.0£1.8 536 39.7£2.1
700 41.6%£2.3 670 46.910.9
1,000 52.812.6 893 54.0+1.6
1,300 63.5+1.8 1,340 58.8+1.5
1,600 68.1+2.8 2,680 78.3£1.6
Cornus kousa Buerg. 1,000 21.2£2.7 1,787 30.1+1.0
3,000 33.1+1.1 2,383 38.8+1.4
5,000 38.4%+1.1 3,575 43.310.4
7,000 49.5+2.1 7,150 65.5+2.9
10,000 61.0+0.7 14,300 78.6x1.4
Myrica rubra Sieb. 500 36.3+1.0 464 30.4£1.8
1,000 50.4+3.6 580 37.4%1.1
1,500 61.2%£1.5 s 41.7£1.5
2,000 68.3+1.9 1,160 57.4%2.1
2,500 76.1+£2.4 2,320 74.7£1.0
Persicaria filiforme Nakai 500 828121, 7 987 10.1£1.7
1,000 46.5+2.2 1,316 28.1+0.9
1,500 58.7+0.4 1,975 37.0+2.6
2,000 62.812.5 3,950 47.6x1.4
2,500 69.1+1.1 7,900 64.4%2.0
Rhus javanica Linne 500 17.5%+3.0 872 34.2£1.2
1,000 38.1+1.6 1,090 41.6+1.8
1,500 57.4+1.6 1,453 48.0+0.6
2,000 67.0£2.2 2,180 66.1£1.6
2,500 74.0+0.9 4,360 75.6£1.9

1) 70% methanol, atmospheric pressure, room temperature.
2) pressurized liquid extraction(100% methanol, 13.6 MPa, 407T).

* values are means * standard deviations of three replicates.
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Table 8. ICs0 of natural plants by solvent extraction and pressurized liquid

extraction for tyrosinase inhibition activity

ICs0(ppm)
Plant species )

Solvent extraction’ PLE?
Ardisia japonica blume 903 802
Cornus kousa Buerg. 7,244 5,296
Myrica rubra Sieb. 974 959
Persicaria filiforme Nakai 1,092 3,989
Rhus javanica Linne 1,284 1,494

1) 70% methanol, atmospheric pressure, room temperature.

2) pressurized liquid extraction(100% methanol, 13.6 MPa, 407T).

A o] =715t} Elastase 84S 50% Adst=d 83+ FE=E29 &<
ICs0(Table 10)2 70% W&ts FEEQ 49 A597F 42 ppme =2 7H Wk
AL, HUE, AU, oAty H, AbEhrh ZhZE 57, 69, 88, 302 ppme UHE
W, 129 f718 FEES 27 66 ppme® 7 wokal, 9
FU, AbEuS olakod 7 ZhzE 88, 100, 170, 282 ppme= YERSITH

Elastase AalZA S 70% methanol F&Eo] 1% #7180 35 B3y

Kim 5(2002)& +&5 FEE5E9 elastase A a34= A3 A3 7],
7t 23.5

, 13.7, 66.0%=, =7]2} drT} Aot FEEolA

¢ tyrosinase A AssEEu 109 ol A w2 oA

elastase A3&AdS Hola glom, A9, APGUF AFUF, oAty &



B2 715 3EE 2R o8 TheAdol e AR FAHE

Table 9. Elastase inhibition activities of natural plants by solvent

extraction and pressurized liquid extraction

Solvent extraction” PLE?
Plant species Concentration  Elastase Concentration  Elastase
(ppm) % inhibition (ppm) % inhibition
Ardisia japonica blume 20 20.2+4.4 44 18.8+3.6
40 44.943.1 53 29.1+0.4
60 62.3£3.3 67 37.8+1.3
80 70.3+4.8 89 50.6+2.7
100 72.410.4 134 64.5+4.1
Cornus kousa Buerg. 100 27.2%13.6 71 21.2%2.3
200 38.7+2.9 89 30.4£3.7
300 48.4+1.9 119 33.9+3.8
400 62.914.8 178 58.91+4.2
500 67.614.8 357 68.2%£1.7
Myrica rubra Sieb. 20 5.4%1.7 38 19.5+2.6
40 25.0£1.3 46 35.7+3.6
60 48.6+2.1 58 43.7£3.2
80 gAe155 77 53.91+3.2
100 70.9+1.3 116 71.8+2.7
Persicaria filiforme Nakai 20 18.4+3.4 158 24.7%3.8
40 24.1+1.2 197 34.8+3.8
60 36.7+2.4 263 45.3+3.9
80 459147 395 69.1£2.3
100 56.2+1.7 790 77.913.3
Rhus javanica Linne 20 13.1+4.3 72 28.0x1.6
40 37.7£3.6 87 41.2+3.5
60 55.3+2.7 109 55.6+1.5
80 58.1+3.5 145 59.91+4.2
100 68.710.4 218 67.1£2.2

1) 70% methanol, atmospheric pressure, room temperature.
2) pressurized liquid extraction(100% methanol, 13.6 MPa, 407T).

* values are means * standard deviations of three replicates.
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Table 10. ICso of natural plants by solvent extraction and pressurized

liquid extraction for elastase inhibition activity

ICs0(ppm)
Plant species
Solvent extraction” PLE?
Ardisia japonica blume 42 88
Cornus kousa Buerg. 302 170
Myrica rubra Sieb. 69 66
Persicaria filiforme Nakai 38 282
Rhus javanica Linne 57 100

1) 70% methanol, atmospheric pressure, room temperature.

2) pressurized liquid extraction(100% methanol, 13.6 MPa, 407T).
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IV 8¢

AT A A E 54EE gz A 7718 mM(70% HEs, 71, )
o ¢t F718wi(100% wlErE, 13.6 MPa, 40C)= F%3dto] ZulE I,
DPPH radical¥ nitric oxide(NO) A7 %, xanthine oxidase(XOD), tyrosinase

R elastase A|BES SHsI A E FEEo] 4 24 2 AFE 7

FZE9 FdE dHFS YUE7F 287.9 mg GAE/gE 7}
FoERk, oldE, ofmuivhy, A, FAVE, AU 242 281.8
268.0, 261.6, 259.6, 245.6 mg GAE/g& Yelldar, =X A9, H7AY
T, 2AWE, AU, Hu, 2esd 3% 200 mg GAE/g o3 &
ZFS YehdY. DPPH radical 2A A4S W&FFo] 94.1%% 7FY %3, &
FUHE, obmuHE, ARS-UE, Eeiuy, A, AU, A
9, HEZRAWT, SAE, AAEFUE, ARAUE, 2o E X
90% oo R 2 S YT S gl vldste] dakst &4 o
Z7heke ARBAR? = 0.8776)5 YERITE NO 2AZAHL &AF97)
60.6%% 7Hd =oka, wAFE, AT, A9, AbEUE, olAtoH, A S
FHZMIWE, HES 50% ©l/del 2AEdE YErdIYh XOD AL Hut
Fob AbEETE 100%= 7S E3kaL, oAt R et AFAVE 90% oldE,
AN, Aw$-, NSUF, HF7RAUFE 80% ol AdlEdAdS Jelldth

Tyrosinase A &d2 o|2to¥7} 93.1%= 7Hd %3k, &y, Abgedy
T, 2T, A, dAldE, 8R40l 80% ol el w2 245 YERSITh

st 718 F+E=9] tyrosinase A&l et ICs0> Ab5-7F 802
ppml & 7P steta, 1 vgo] AAW(959 ppm), FHUH(1,494pm), oA}

(3,989 ppm), AFEUF(5,296 ppm) ol Atk At F718w(70% HEE) F
=E9 tyrosinase Aaf|&/del thdt [Cso> Aa-9-7F 903 ppml = 7Hg Sk

2 o] AAYUF(974 ppm), ©]2F# (1,092 ppm), HUYH(1,284 ppm), 4t

2

K]

gk
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(7,244 ppm) ol ATk ALY #7]8 v FEE9 elastase A&l tigt
[C50& AAYY7} 66 ppmo2 7HF weka, 1 th&o] +9(88 ppm), &1t
(100 ppm), AFEWF(170 ppm), ©]Ate (282 ppm) EolATE 70%
methanol F&%9] elastase A& &Aool 3l [C5o AFF7F 42 ppme =2 7}
sk, 1 vgol HYHE(57 ppm), AFWHFH(69 ppm), ©]Ate] (88 ppm),
AP U(302 ppm) 0] AT
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