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ABSTRACT

The Roots of Miscanthus sinensis var. purpurascens have been used for
acidemia and respiratory disease.

The roots of Peucedanum japonicum Thunberg have been used for
hypertension, diuresis, suppression and menorrhalgia.

In this Study, I performed measurment of antioxidative activity, Whitening
effect, anti-inflamatory activity and quantitive standardization from the Roots
of Miscanthus sinensis var. purpurascens and Peucedanum japonicum
Thunberg.

70% MeOH extracts of the Roots of Miscanthus sinensis var. purpurascens
and Peucedanum japonicum Thunberg was fractionated by n-Hexane,
Methylenchloride (MC), Ethyl acetate (EA) n-Butanol and Water, with five
fractions, scavenging activity of DPPH radicals, test of inhibition on
tyrosinase, test of inhibition on melanion synthesis by using BI16F10
melanoma cell and test of inhbition on NO production by using 264.7 RAW
cell were screened to determine antioxidant activity, whitening activity and
anti-inflammatory activity. As a result, 70% MeOH extracts, MC and EA
fractions of the Roots of Miscanthus sinensis var. purpurascens showed to
have good qualified activities. And 70% MeOH extracts and EA fraction of
Peucedanum japonicum Thunberg showed to have good qualified activities.
Based on this result, components were isolated by activity guided
fractionation.

In MC fraction of the Roots of Miscanthus sinensis var. purpurascens, two
compounds were isolated and elucidated as Methyl 4-hydroxy cinnamate
(compound 1) and 4-hydroxybenzaldehyde (compound 2) by physicochemical
data spectroscopic methods.

In EA fraction of Peucedanum japonicum Thunberg, two compounds were

_xi_
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4-(2-hydroxy-1-methoxyethyl)phenol (compound 3) and
7-hydroxy-6-(2,3-dihy droxy-3-methylbutyl)-2H-chromen-2one(Peucedanol,
compound 4) by physicochemical data spectroscopic methods.

To investigate the melanogenesis inhibitory effects of these compounds, the
melanin level and tyrosinase activity were examined in B16F10 melanoma cell.
Compound 1 inhibited both tyrosinase activity and melanin synthesis
compared with positive control arbutin.

Quantitative analysis methods were developed by HPLC. Validation for
verification of HPLC methods was carried out to check to specificity,
linearity, intra—day precision, inter-day precision and accuracy by ICH
guideline. At the same time, quantitative HPLC methods were established to
measure content of each standard compound on extracts.

These result suggest that methyl 4-hydroxycinnamate from he Roots of
Miscanthus sinensis var. purpurascens might be a potent inhibitor against
melanogenesis and these compounds could be further developed as skin

whitening cosmeceuticals.
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Ao BojslE A AbA FORE superoxide anion, hydroxy radical,
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tyrosine2 AF3lA] 7 DOPAES 9F=3% tyrosinase hydroxylase®, DOPAE 4F3}
A7 DOPAquinoneg %=+ DOPA oxidase®A ZHgste] dad F3AS 3

Aa=d key enzymel Z 22300 wlelA] tyrosinase A A= ¥ )

o o] detd F3HA AFAAS gHHoR A & 4 denz IF wuA )
ol QoA tyrosinase €4 AAAIF S FE&3 FrPHORE AAFHI gom F

M9sA $85 L Sk
FEABEIE MABY 2 FAFA e ATE T e APAE

o oaiA HPxar At 1 A ellagic acid 2 flavonoid Al E el 3t &E o] 9

golga Q. o5 FIBEL tyrosinase A3 A Wuk o}
239 3 qAtst &4 Fol Aot FHASE mNdgd S vl A
o g dwedEn A wA ATs Qe HIVMA BdESF HEE0] ATH &
Ed 1 % tyrosinase As]@4o] JE Aoz A Aowy AP o)
AP 2z mP ) o) A2 e Fo] maEelglon] AR AF AL
L5 3 duf w3 FHZoE= W= (Atractylodis rhizoma) 25 E selina@ &2 &
L ete] nWEgE e 3 o7k T
2-3. 9=
Nitric oxide (nitrogen monoxide, NO)&= ®j-§- ZFal A gAlo] & =7 ozt
71A 24 biological membrane barriersE E3d H3I A X intracellular
compartments®ll F%3] FAtE X0 ooz Bokgste] w7t 2~5% A
L2 ufg #E& otk NO+= #gwoly % Axe S4& dAsAY ol

5 FE U AT BAsel o8] AR &3] ol 2] welstn
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o

E3 AAA B gAY e ddel T 2dAEA ARt dgel W
EE Lo
A Wl dojuE NO9| 38t W3-8 peroxynitrite?] Aoz o)z A
e 2] NOZ} superoxide (Oz )%} HE-§-3}o] peroxynitrite (ONOO )E &HAsto] %
23t abatA 2 243 AU superoxide T AbA Rz 7 EA)8HA] = 23l
A g ol cysteine 2F7] ¢} ¥F$-Eo] nitrosothiol 715 dAste] AE W &4
U dAAF 2459 disulfide bridge?] A d|AS WA 7o =H iz
o 3aF Fzoll JFgS VA F YA IV a@ szl NOZF AEY A
fr & studEe olFe] ZAEH3 dHzdEA
AE W hEe SekeS e & F vk Holv 28 o3k 33 vk
ol BT 75 dygsiA wEe] ARSHA N0 Faz vepae,
Nitric oxide synthase (NOS)& &E&|3tstd Ao we} Type 1, I, ME 3
F59 BF 422 EFHY. = Type I (neuronal NOS, nNOS)¥ Type I

O~

_l
0|

(endo- thelial NOS, eNOS)+= A¥ o AEH o= EAs7] wio A 44
NOS (con- stitutive NOS)Z EFHHY, Adude=z dF A xo|Ax LPS,

cytokines 2 BHHE o} H4 22 5573 A5A45d =8 A Folnt 2dE

Jm

= Type 2 inducible NOS (NOS)7} dtF?.ol8 & NOSe| <] L-arginine
o] L-citrulline®.2 AZHHAH NO7} dAAG? Ao 93 F=® iNOSSI

A% o 717 Sk el NOE A4 B, AHR NOE v HowA
= wggel dn AV1HeE FAely] Wi FAR FolA Zuiz ke ol
A3 Ty, BE 5O @FWSS H0AL Bk ol GE)

el 9 o)1,

20
o
ox
e
oX,
ftlo
b
™
ol
9,
2
o|\
o
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o,
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N
rr
s,
o

fru

[}

o] 7bsde AASaL vk mEkA oyl A
, Aol Ad=2FE NOAAY AsfAE e
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M (Miscanthus sinensis var. purpurascens)

2m=z, &7 B Y Fom

~T70cm, YH] 1~2cmo|t}.
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Figure 1. Photograph of Roots of Miscanthus

sinensis var. purpurascens.
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1-2. A7 E&YE (Peucedanum japonicum Thunberg)

A7 EUE (Peucedanum japonicum Thunberg)e v GubE HobilE ARE
kg, AW olgtal REV|E g, d& YEZ Hi e oz 2

A7 BUEL ttdA] 2E 0= o] 60 cm AEE AW, 3 G FA g A

M
lo,
He
rlo
5 u}
oty

st v 27 AAA &
= 20709 A2 EAF #
of 20-3071% WAFo] ¥t FEFE glouy AL FEE 5-10/M2A A4 E
= I3 Yolth. dul= ¥ BHEHN o] gloy SiHe] T A
W 7be ARl 8719 fael A
&%, Peucedanum japonicum® A% AFZE Heta TP 196810
peucedanol, hamaudol, bergaptane ®#3t13l, 1991¥elE  Chang 5o
cytotoxic pyranocoumarin®! (+)-trans-khellactone®} (+)-trans-4'-acetyl-3'-
tigloylkhellactoneE #8at¥th 1 & 1992139 Yasumasa 5%¢] angular B}
o] dihydropyranocoumarins! peujaponisin® (-)-visnadin 5= ] H i 3%
©1, Chang 5%9] cytotoxic pyranocoumarin®l (-)-cis-khellactones ¥-2]
939 th. 19930 SolA = Yasumasa 590] angular B¢ 9] dihydropyrano
~coumarins$! peujaponisinol A and BE %28+, 1994We] Ikeshiro 7o)
coumarin glycoside®! peujaponiside (peucedanol 7-O-B-D-apiofuranosyl(1—6)-
B-D-glucopyranoside)& 27 Ris9rth. 19969 FojA:= Chen S0
khellactone esters®! (-)-trans—3'-acetyl-4’-senecioylkhellactone, (+-)-cis—3~
acetyl-4’-tigloylkhellactone, (+-)-cis—4-tigloylkhellactone, (+)-trans—4'-tigloy
~khellactones ¥ Rk, 1998de] Hsiao 5] 34'-diisovalerykhel
~lactone diester® ¥ EAarh o] F 19999e] Choi 5°”¢] praeruptorin

A, xanthotoxin, psoralen, isopimpinelling +2] R 13} 3, 2004139 Masashi
- 10 -
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Hisamoto 5o (3S)-O-D-glucopyranosyl-6-[3-oxo—(2S)-butenylidenyl] -
1,1,5-trimethylcyclohexan(5R)-ol#} phenylpropanoid glucosides?! 3-(2-O-D-
glucopyranosyl-4-hydroxyphenyl)propanoic  acid, methyl 3-(2-O-D-gluco
—pyranosyl-4-hydroxyphenyl)propanoates & H i13}% S, 2005 Zheng &
o] coumarin E}Q] 9] psoralen, scopoletin@ sterol?] daucosterol 1] il
aliphatic alcohol¢! galactitolS #2] &A%t}

Peucedanum japonicum<] B4 A& 1991d Takeuchi 5¢] phenylcouma
—rin A %2 Ca” blocker 243 papaverine S+AF Aol uld]l 254, 1992
d Jong 5 Y] cis-khellactonediester?] FAL1olA] TS WP o,
19961 Chen s°] dav &3 oA &l disia] Bistgdch 1998 Aida &

Dol A7|BUEo| A 223 khellactoned] A & 71 3A d e g3}

HE

. 56 . .
7} eS wEsYa, 19999 Huong 5°°¢] coumarin A%< monoamine

oxidase®] <A

m&ﬁ

AL 20024 Lee 5°”¢] pyrocoumarin A 9] nitric oxide9}

cylic GMP pathwayel o|& wj7h= = d<t7st b8l wsir =arstitt. 2003

—

J Hisamoto 5°¥¢] Peucedanum japonicum ¢ &4ksl 4 392 A8ty
1, 2004 Lee 50] coumarin 42 I3 242, 20049 Moorioka 5]
colon carcinogenesis® % & 72, 20059 Zheng 5] scopoletin®] & A4

of W TS BEAGL
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FE Ao AFEF A7 EUES 2008 79 oY efetEREo A FEAUT B
A AFof ALgs A7]E UELS 20109 79 oY dietE R A AFstH Al

e AZlaveE AxE AR AH & A2oM gds] Ad dx AlA A

_&ﬁ& C%g',:’ \

!3‘9#

L

Figure 2. Photograph of Peucedanum japonicum Thunberg.
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AN AR 5 SuiiEE T Zgol AH8E &= Merk Co,
Fisher Co., Hyman Co.°] A% AF-&3FSth Normal-phase silica gel column
chromatography©ll = Silica gel 60 (230-400mesh ASTM, Merck)e] AF-&% a1,
Sephadex column chromatographyoll+= Sephadex LH-20(0.1-0.025 nm)o] A}-&
itk EeapAo A AF&¥ TLC (Thin-Layer Chromatography): precoated
silica gel aluminium sheet (Silica gel 60 Fos 2.0 mm, Merck)S A}-&3F5t).
TLC AelA &89 =4d5& a7l fste] UV lamps AHEsEAY TLC
plateE visualizing agentol FAAZl % heat gune ©]&3lo] HFEAFT
Visualizing agent®3+ 3% KMnOs, 20% KoCO3 2 0.25% NaOHE =33t &
oS AREsITE FFEREA o] &%+ NMR (Nuclear Magnetic Resonance)<
JNM-LA 400 (FT NMR system, JEOL)< ©]&3t. NMR S4A &vl=2&
NMR %€ Merck Co.®l CD:OD# CDCLE AH&-3 3T

22 AENG 2 BHZH

oot

sl 24

I\

A Al AFE3F 1,1-diphenyl-2-picrilhydrazyl(DPPH)< Sigma-A
IdrichAl (USA)IA Fd3te] ALkl Tyrosinase JA&A Ao A 221
L-tyrosine< Sigma-Aldrich(USA)AFS] A] oFS A}-&-3} ST

k-2 A M EZFQ RAW 2647 AlEE A 728 (Korean Cell Line
Bank)o. = 5¥H FYstart. MxEe 10% fetal bovine serum(FBS)¥ 100
units/mL  penicillin, 100 pg/mlL  streptomycin(GIBCO, USA)o] XE3t%
Dulbecco’s Modified Eagle Medium(DMEM, GIBCO, USA)HjA| = A}-&3}o] 37
T, 5% COz 7|4 v &3t

nhg-2 deEenp Al EQ BI6F10 Al 10% fetal bovine serum(FBS)Z}F 100
units/mL  penicillin, 100 pg/mL  streptomycin(GIBCO, USA)o] X3t#

_13_
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Dulbecco’s Modified Eagle Medium(DMEM, GIBCO, USA)W A& A}83}o] 37
T, 5% COy &-=7]oA] H] st
g4 HAS gelstr] 9% ELISA reader Multiskan EX  (355-01R-09,

X F3toll AlE® &uli Fisher Co.ol HPLC H MethanolS AF&-3t3ith AME
A ZA] A9 Filters= PVDF Syringe filter (13 mm, 0.45 pm, Whatman)S A}
4313t} HPLC (High Performance Liquid Chromatograph)= Waters 2690 XE
(M996 PhotoDiiode Array detector, Waters Co.)S o] &3ttt =3A] Ad&
ShimadzuAt®] SHIM-PACK (VP-005, 150 x 4.6 mm)S A3kt

AFA ofgtse A A= AR E AMHT F ARE SA A st
T3 FEskth FE2 AT A 200 e 80%(v/v) HlEREol] A8k, 3
Mg A & AFAs AT o kel 20uZFe] &vlE Weol AFE=skuTh

whatman 34 (No.2)E o] &3dte] o3} sfal, o 3ol & St 5
=715 ol&sto] 40TAA sFaArh #HY w59 80% MEdE FE=& 57
T 1 Lol dgA7la, 2EZU7E o83 Z7 1 L 2 nHexane =,
Dichloromethane (MC) %, Ethyl acetate (EtOAc) %, n-Butanol (;7-BuOH)

2 B F 509 §vREES AArhFigure 3).

o[Nv

_14_
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Root of Miscanthus sinensis var. purpurascens

Extract( 20 g)

n-Hexanefr. (3.54 mg,0.02 %)

Suspended in H,O
fractionated with n-Hexane

MC fr. (17.4 mg,0.10 %)

Extracted with 70% MeOH
evoporated in vacio

Fractionated with MC

Fractionated with EtOAe

EtOAcfr (4.6 mg, 0.14 %)

Fractionated with n-BuOH

n-BuOH . (.76 2,1.62%)

Aqueousfr. (37.17 g,92.9 %)

Figure. 3 Procedure of extraction and various fraction from Roots of

Miscanthus sinensis var. purpurascens.
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3-1-2. Normal-phase column chromatographyoll ¢}t #2]3}A

S 233l Adojy ZF B3 5 FolA Dichloromethane 3 3(932 mg)<
normal-phase column chromatographyol+ MC/MeOH (14/1)9] A& uwj= =
MAA T2 3 FS AT

3-1-3. compound 1¢] #& 74

2-20 4 o]z E3l = Fr. 2 (726 mg)ES Sephadex LH-20°14 MC/MeOH
(7/3)2] AAMEMZ HAMNAA 474 BIEZS LA, I F Fr. 2-3901A4
Compound 1(11.5 mg)S <Lt

3-1-4. compound 2¢] & %A

2-20)| 4 dojz 3 F Fr. 3 (100.0 mg)S Sephadex LH-20°14 MC/MeOH

(7/3)8] AL =Z HANAIA 3 BEFES A3, I F Fr. 3-394
Compound 2(2.1 mg)E < tH(Figure 4).

_16_
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MC layer (932 mg)

Nomal phass silicagsl C.C
MC:M0H=14:1

Fr.l k.l k3 Frd P Fr.6 R
77.6mg 71.6mg 100.0mg 103.5mg 824mg 2116mg 187 9mg

Szphadex LH-20C.C
MC:M=0H=T:2

Fr1-1 Fr.22 Fr.23 Fr.24
20.6mg 10.2mg 11.3mg 41.3mg Sephadex LH20C.C
MC:M=0H=7:3
Compound 1
Fr3-1 Fr3-1 Fr3-3
10.1mg 78.8mg 2.1mg
Componnd 2

Figure 4. Isolation of the compound 1 and compound 2 from Root of

Miscanthus sinensis var. purpurascens.
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52
o
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M
o

FFo Aut FolA AW ARE A Bt TGt FEe ART
Al 208l 80%(v/v) MRS A a, AL BH F FEAS A o)
& whtel 20 e GulE Pol AFZHAT. F28 Sl whatman o317
(No2)& ol &3te] olsata, eltole 7t & X

Atk A9 ¥FH 80% WHE FHES TRS 1 Lol WAL, BEav)
g o] g3 2

=

Z}7F 1 L 4 n-Hexane %, Dichloromethane (MC) %, Ethyl acetate
(EtOAc) &, mButanol (#-BuOH) & % & ZF 579 &uEgd35S AT

(Figure 5).
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Peucedanumjaponicum Thunberg

Extracted with 70% Methanol
evoporated in vacuo

Extract( 80 g)

Suspended in H,0
fractionated with n-Hexane

fractionated with MC
n-Hexanefr. (4.62 g, 5.8%)
fractionated with EtOAc
MC fr. (5.56,7.0%)
EtOAcfr (1.45g,1.8%) fractionated with #-BuOH

n-BuOH fr. (8.37g,10.5%)

Aqueousfr. (34.6 g, 68.3%)

Figure 5. Procedure of extraction and various fraction

from Peucedanum japonicum Thunberg.
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3-2-2. Normal-phase column chromatography®ll ¢ 3%+ &34

| FE3sle] doj ZF BEF FE Fo|A] Ethyl acetate 8= (1.266 g)<
normal-phase column chromatographyol MC/MeOH/H-O (11/2/0.1)¢] A 7]-&
W2 AMAA 10709 8 FS AUk ©] F Fr. 2& oA nomal-phase C.Coll
A MC/EtOAc/MeOH (12/6/1.5)¢] A& m=E AN A 6719 +3& AU

3-2-3. compound 3¢] g A

2-20 4 Aol 13 = Fr. 2-2 (246 mg)ZS Sephadex LH-20°14 MC/MeOH

6/ ALz AAAA 5/ £AFS AL, T T Fr. 2-2-4°A

Compound 3(4.0 mg)=S LSt

3-2-4. compound 4¢] #7474

2-20 A dojx B3 = Fr. 2-4 (40.7 mg)E Sephadex LH-20°14 MC/MeOH

6/4)2] A= HAMAA 6714 EIASS 2L, 1 T Fr. 2-4-594

Compound 4(4.1 mg)E < tH(Figure 6).

|

_20_
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EtOAc layer (1.266g)

Momal phase silicagel C.C
MC:M=0H:H,0=11:2:01

Figure. 6. Isolation of the compound 3 and compound 4

from Peucedanum japonicum Thunberg.

@ jeju
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Frl Fr21 Fr3 Frd Fr’ Fré-Fr.7 Frg Fr? .10
41Tmg 2033mg 91.9mg 184.Tmg 24 Img 246.9mg 122 6mg 204 4mg 39.0mg
Nomal phass silicagel C.C
MC:EtDAc: MaOH=116:1.3
21 Fr.22 23 Fr24 F.2.5 Fr.26
156.2mg 24 fmg 13 4mg 40.7mg 7.5mg 23 Img
Saphadex LH-X0C.C
MC:Me0H=6:4
Fr2-2-] Fr 122 Fr.2-2-3 Fr.224 1235
lmg 16.2mg 4.0mg 3 Amg 7.0mg Sephedex LH20C.C
MC:M=0H=46:4
Compound 3
Fr.24-] Fr.24-2 Fr24-3 Fr244 Fr.24-3 Fr246
72mg 4.8mg 14.9mg 8.6mg 41mg 24mg
Compound 4
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4-1. DPPH radical scavenging test

DPPH(1,1-diphenyl-2-picrylhydrazy) = 3% ] A& FA49 oz dxte
A A sk o) kgstE T xo grZE At o3 3§ DPPHE 517 nm
AA Hdl FFE JEhdY, FLEWE 517 nmolA 57 ozt whebA
DPPHY| A =e HdAS s gty & &+ 3

DPPH o 9|8t #Afett]Z 272442 Yoshida et al. (1989)5°] WS WY
244 F4L methanoldl =
¢l o] FE Ag Z+ZHS 96well plated] 100 w® EF3Fx 0.4 mM DPPH
SAE TF Hrtet] A4 1023F HA S F 520 nmelA FFEE A

DPPHe| 3hdof oJdt &3 5o IAAE =AY o] W DPPH % 4

ol
-/

£
>
>
QL
32
Py
)
i
e
i
1o
)
!
2]
T
=
Q
o
(@)
o,
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{51—}\% ;gl:7]. 5024 71-5\_ 3} Lq1

Atk o] wf AFgE dlxato

e Q@
oX,
rlo
off ul
oo
i
=2
a
L+
)
2
ol
2
o
.o
i)
E
%%

DPPH Inhibition Rate (%) = [A-(B-C)/A]x100
A @ absorbance of not adding samples
B : absorbance of adding samples

C : absorbance of samples

4-2. Tyrosinase inhibition test

Tyrosinase= 14 W] #Wephd AFJA FolA 7H T3 27 £ 24

GAlo] #HAstE EAEA o] TAe A & HAEE in vitrodl A 1%

63,64)

kv

oM mw Adiel gf HA=E AT 5 9
Tyrosineol| /] Hgtd S A= ddHo kst whS-olA] Tyrosinases A&

Tyrosine®| dopaz Atsl& &= #A3 th5 @A dopa’t dopaquinonel. = &}
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HE F oaAe ¥reS =R g4 FAE =AHE Tyrosinase inhibition
test: DOPA chrome®® & $83te] 712 L-tyrosine®] Tyrosinase] 2|3l
¥ A EQ DOPAchromel 2 ®3sh= 215 490 nmoll A 543kt

0.1 M Phosphate buffer(pH6.5) 240 pLe} A& 20 pl &1 25 ulo
tyrosinase (EC 1.14.18.1) 10 pL (1700 units/mL)E =AMtz Y=t} o] £

30 pL¢ L-Tyrosine 8415 mM)= ¥ 37 CToA 708 ot db-S-A] 71t}
a3 o]AL 490 nmolAd THEES =A3AT. Tyrosinase A& AL
Tyrosinase?] 42 50% #AA7]= ©o =ZL3 A8 F% (inhibition

o

concentration, ICs, ng/mL) = ¥AI3F T} o] W AFgH x2S 2= Arbuting

A3k,

Tyrosinase Inhibition rate(%) = [ (C-D)-(A-B)]/(C-D) x 100
A : Abs of experimental group

B : Abs of blank of experimental group

C : Abs of control group
D

. Abs of blank of control group
4-3. Melanin A4 A& A

B16 AlZi+ DMEM ®|AE A}83te] 24 well plated] 1x105 cells/mLE
seeding dtalubA 24413 & A 85 AHg ® o-MSH(02 mM)o s%== A st
o] 37 C, 5 % COz &=7]olA 3Yzt wiFat it

34 & wWiAE AAsta PBSE AlF ¥, AlEE Fgste] 1 N NaOHE #7}st
o] AEXE 9A3] 32 F 450 nmollA] ELISA reader® Z#43alo] thxat3} Hlnl

sheie.
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4-4. MTT assay°ll 93t Al A=E
1.5x105 cells/mL=

st 24 well plateol

B16 AXE DMEM HiAE o]&
seedingd &, A5E AHgste] 37 C, 5% CO, &7]oA 3F Fob njds}
oo 25 H AE7E 2olde A wiA R 3d3 vl wgstal sk ok Y
et & plate®] WAIE AAT vhgol MTTMA0 mg/mL) Aleks #2(0.1
mg)stel @4 ¥ formazans DMSO°] =<1 % 540 nmol A ELISA=® %35t
v vastge. Fd %= MTT7E Aol o8] shdd s dehd 7
vt th&3k o]l Uit

welloll EAst= AE A XF

(mean optical density in test well)/(mean optical density in control well)x100

4-5, Nitric Oxide A& &4 =H
RAW 2647 M 3EA LPSo]l 9 & AAE NOY %L Griess Ao =
. RAW 2647 A X5 DMEM HjA| & o] &35} 15x10° cells/mL =
Sk A28 WA E FA
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ST O

KR

=

_24_

Collection @ jeju



Zb7bo]l EEFE S MeOH ovt 50% MeOHOl Ho %5 1.0 mg/ml=E =31
th o] §dE GAA R st FEvF 717 125, 25, 50, 100, 200 pg/ml 7}
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5-1-2. A A=

AAE 72+ AlBE 80% MeOH &%) 50 mg/ml, 30 mg/mle] FE& 50|
31, 15% %} vortexing 3k % 0.45 pm membrane filter= o 7}ste] HoH o =2 31
=

5-2. HPLC &4

5-2-1. A Hel el B4 27
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5-2-2. A71E4=9 4 =1

A7NE JES AFEDS Peucedanol® A Aste] B4 =4S AEST 4
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5-3. 4 W] 3 (Validation)
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56
o o},

5-3-1. 5°]4 (Specificity)
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200 pg/ml) EE ¥ WA HE ko] B5F = X))ok da wHR (Y
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1-1-1. Compound 1¢] Fz314

Compound 1¢] +%% 2187] 98] 'H, “C NMR, DEPT, HMQC, HMBCZ
Este] Sl ith

'H NMR<S E3te] &8 A3 § 74 (1H, d, /=873 & 6.7 (1H, d, /=8.7)°l
A UElYE signal®2 Hol WEFE 89 47 eSS oSk AL, coupling
constant® E3 WAFF e o A7) para YA AZ" st vk o =3}
dom § 76 (1H, 5

trans olefing 7FA1 4SS A += AdAY. § 36 (BH, )9 Fa+=

0,
T
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(@)
=
ja
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—
[oxl
<
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(@)
Qo
o
2,
5
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(@)
o
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(]
T

methoxy 7| 7} £A8ta &S =38 F Ut
C NMRE EaANE ®ael & A% T ol49E o4 stk DEPT

(13508 B3 23 ©ae 1, 3709 peak7t 43 ®A) S Akl 23beka

= L 5709 33 =& 1A #AE Gl = AT HMQCS Z #¢} vl st
of § 131.33 6 117.09] ®A9t ZAjtstal = F4a7F WS g Faek o
A8t YSS F8 ©] F ¥AE para coupling L e WEFH w9 ©HA
d Aolgta oA 4 Y. 23 §169.991 4] Carbonyl”| o] &7} vt

)

A0S Aolgta o =8 & At

npx o 2 HMBC tlolBl & Eal #lelA d539d olefin 4%} Carbonyl”] &
2o 9AE Fasgda, Tl AAE wolH9 mmd A3 Compound 1
£ Methyl 4-hydroxy cinnamate® %% ¥ 1t}
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Figure 7. Methyl 4-hydroxy cinnamate

Table 1. NMR spectroscopic data for Compound 1 (in CDsOD).

Compound 1
gt Dept §'H (int, mult, / in HMBC
Hz)
1 127.2 C C-3, C-8
2 131.3 CH 74 (1H, d, J=8.7) C-H4
3 117.0 CH 6.7 (1H, d, J=8.7) C-1
4 161.5 C C-2
5 117.0 CH 6.7 Q8w d S8
6 131.3 CH 74 (1H, d, J=8.7)
7 146.7 CH 76-(1H, d, /=15.9) C-2, C-9
8 115.0 CH 6.3 (1H, d, /=15.9) C-1
9 169.9 C C-7, C-10
10 49.4 CHs 36 (3H, s) C-9
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"H NMR : 400 MHz in CDsOD

Figure 8. 'H-NMR spectrum of compound 1 from Root of Miscanthus sinensis var. purpurascens.
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¥C NMR : 100 MHz in CD;0D
Figure 9. 3¢ NMR and DEPT spectrum of compound 1 from Root of Miscanthus sinensis var. purpurascens.
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Figure 11. HMBC spectrum of compound 1 from Root of Miscanthus sinensis var. purpurascens.
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1-1-2. Compound 298] FZ3]4

Compound 29 T%& #ela7] ¢3 'H, "C NMR, DEPT, HMQC, HMBCZ
&sto] Eelskat

'H NMR<S E3to] 8913 A3 § 7.7 (2H, d, J-8.0)¢ & 69 (2H, d, J-8.2)°l
A YEUE signal® Hol RS w219 FAa7F d5S ddsklaL, coupling
constant® & WFE 189 FA7) para YA AZHst drial o= g
4 Atk § 975 (1H, 8)&

o},

“C NMRE& SaiMe &ael % 7

Hol CarbonylZ]ol QAHI F4d Rolgta o =3

e
¥
N
o,
al
AN
o
-
o
jules
ftlo
2
o
ol
f

>

41
=)
e
av)
=
—
(J8)]
O
S

& F3l 2709 peak7t 42k ©ASS AT & AL 23 vAE glal, v A
= 13 &2 33 gAY S & 5 JATh § 1920 ¥1A 9] peakZ H.o} Carbonyl
719l BAh9dS =3 o, § 1645 A9 43 ©A = para ASHSEAL =
A2 F 3 $1A= -OHZI7F 2§ e o] s Aozt dFe = Ut

ool AssS HMBC HlolB 2 %3ata, FaoA S dolg™e} vl

A3 Compound 2+ 4-hydroxybenzaldehyde o & 54 & it}
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Figure 12. 4-hydroxybenzaldehyde

Table 2. NMR spectroscopic data for Compound 2 (in CDsOD).

Compound 2
Position 3 §'H (int, mult, J in
5°C Dept HMBCH—C)

Hz)

1 129.4 C

2 132.6 CH 77 (1H, d, /=8.0) C-4, C-7

3 116.1 CH 6.9 (1H, d, /=8.2) C-7

4 164.5 C

15 116.1 CH 6.9 (1H, d, /=8.2) C-7

6 132.6 CH 7.7 (1H, d, J=8.0) C4, C-7

7 192.0 CH 9.75 (lH#As) C-1
- 38 -
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"H NMR : 400 MHz in CDsOD

Figure 13. 'H-NMR spectrum of compound 2 from Root of Miscanthus sinensis var. purpurascens.
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¥C NMR : 100 MHz in CD;0D
Figure 14. BC NMR and DEPT spectrum of compound 2 from Root of Miscanthus sinensis var. purpurascens.
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Figure 16. HMBC spectrum of compound 2 from Root of Miscanthus sinensis var. purpurascens.
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1-2. A7|gv=olA e = +x 24

1-2-1. Compound 39| z3]4

Compound 39 +x%2Z 23s}7] 93] 'H, “C NMR, DEPT, HMQC, HMBCZ
E3lo] gelskAd
'"H NMRS& E3le] &elst A3 § 7.1 (1H, d, /=82)7 & 6.7 (1H, d, J=8.4)°

A YElYE signal®2 Hol WEFE a8 a7 deS oSt A, coupling

constantE a3 WFE 1129 FA47)F para fA o] AEHEsAL A= AS
=38 = 9t} § 3.1 (1H, $)9 peakEs =3 methoxy”]7} €& ZAolgta o

A8kl o, BC data®k HMQC data® B 138}¢] methoxy”] 2] &AE el o)
C NMRe EaMe @49 F A57 671 oldde «idstush. DEPT
(135°)& &3 22k &4 170 2709 44 &4 E sk, YA+ 33 52
12} gA9ls ¢ & 5 AU

HMBC datas ©]-83t°] methoxy”7]2 $1x¢t CH:®l $IxE &elstal o]t
A &Rl Toto] para 9149 tE ©AE 6§ 18859 @S M=
3] hydroxy”|7} 42 %ol vt 45 5 AAH

ojgel 7171EA T EHA A G dole®e ume Z3 Compound 3
4-(2-hydroxy-1- methoxyethyl)phenol .2 &% & 1t}

rir
2
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Figure 17. 4-(2-hydroxy—-1-methoxyethyl)phenol

Table 3. NMR spectroscopic data for Compound 3 (in CDsOD).

o Compound 3
Position I a -
§°C Dept 6 H (int, mult, / in Hz) HMBC

Jy 1585 G

2 116.3 CH 6.7 (1H, d, /=8.4)

8 1294 CH 71 (1H, d, /=8.2) C-7

4 131.0 C

5 129.4 CH 7.1 (1H, d, 8.2) C-7

6 116.3 CH 6.7 (1H, d, 84)

7 36.1 CH Ajeu(@ifpirT, ) C-3, C-5, C-8, C-9
3.6 (1H, m)

8 67.9 CH> C-7
3.3 (1H, m )

9 56.9 CHj 3.1 (3H, s) C-7
- 44 -
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"H NMR : 400 MHz in CDsOD

Figure 18. 'H-NMR spectrum of compound 3 from Peucedanum japonicum Thunberg.
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Figure 19. BC NMR and DEPT spectrum of compound 3 from Peucedanum japonicum Thunberg.
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Figure 21. HMBC spectrum of compound 3 from Peucedanum japonicum Thunberg.
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1-2-2. Compound 49¢] Z3]4

Compound 49] +%% 2318t7] 98] 'H, “C NMR, DEPT, HMQC, HMBCE
&3oke] gelstd

'H NMR& &3be] 3 A3 § 74 (1H, 9% § 6.7 (1H, s)olA Yets=
signal2 Ho} Wk 1gle] FA7F 5 o, § 6.2 (1H, d, /5952
§ 7.8 (1H, d, /=9.4)2] peaki= coumarin® 2] olefinic protoned Zol&}il o =2
sk 4= AUk § 1.26 (3H, )T § 1.25 (BH, s)9 signal> germinal methyl2]
proton©. & o =% o] WEkEo] 9 %7} 23] 9= terpenoid coumarin®] @}l

©
o

C NMRE EdlMe &49 F 57 1470 oldde odstitk. DEPT
22 €A 1709k 6709 43 &AE gl UHA e 33 &2

124} &Aa9dS gdd = AAT 53] 99 proton datacll Al Q1% wiel o] §

25.8 ppm3} § 25.391 4 germinal methyl®] carbons eler 4= 9l ith.

HMBC data® S3tol &A%t 549 A5 998 5 2L, HMBC datas

3 7o) fxE AR+ AU

Edol  AAF dole™e mmd Az Compound 4%  Peucedanol

(7-hydroxy -6-(2,3-dihydroxy-3-methylbutyl)-2H-chromen-2one)°. 2 &A%

AT

R

=

52
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Figure 22. 7-hydroxy-6-(2,3-dihydroxy—-3-methylbutyl)-2H-chromen-2one

Table 4. NMR spectroscopic data for Compound 4 (in CD3OD).

Position 5 Complound 1
§°C Dept §H (int, mult, / in Hz)
2 164.1 C
3 113.0 CH 6.2 (1H, d, /=9.5)
4 146.4 e 7.8 (1H, d, /=9.4)
9 131.7 FH 74 (1H, s)
6 126.7 @
7 161.5 C
8 103.2 CH 6.7 (1H, s)
9 155.9 Y
10 112.2 &
H - CH: 2351 ((115’ fcf’j]—fdi, 1142.11))
12 79.3 CH 36 (1H, dd, /=15, 10.4)
13 74.0 =
14 25.8 CHs 1.26 (3H, s)
15 25.2 CHs 1.25 (3H, s)
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"H NMR : 400 MHz in CDs;OD

Figure 23. 'H-NMR spectrum of compound 4 from Peucedanum japonicum Thunberg.
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¥C NMR : 100 MHz in CD;0D
Figure 24. BC NMR and DEPT spectrum of compound 4 from Peucedanum japonicum Thunberg.
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Figure 26. HMBC spectrum of compound 4 from Peucedanum japonicum Thunberg.
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2-1-1. 9N e =%Z59 DPPH #oz 244 Ay

=53 4749 &R dE og DPPH 2oz &
3} Vitamin C (RCs = 3.2 pg/mL)$} wlulsle],
== 1526 pg/ml® w2 g Yeis= d vksl MC 2853 EA 235
27} 522 pg/mL¥} 31.6 pg/mLE =2 F9 kst 48 Uelye 28 &

7)
T AR (Table 5, Figure 27).

A 2] 80% Methanol
A =

12 Fels) &

R

rlo

o

Table 5. DPPH radical scavenging effects (RCsyp) of several extracts

from Roots of Miscanthus sinensis var. purpurascens.

Vitmin C Extract n—-Hexane MC EA n-BuOH
RCso 3.2 152.6 N/D 52.2 31.6 74.6
SD 1.2 (5 N/D 0.2 04 14

RCsy values were calculated from regression lines wusing different

concentrations in triplicate experiments. N/D means not detectable.

_55_

Collection @ jeju



120

100

20 = itimin C
=l Extract

=g 11-Hexane

DPPH inhibition Rate {"a)
=
=

i B
40 -
i | A,
20 4 n-BuDH
":l ] T T 1
78 156 313 623 1250 2500 530040
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Figure 27. DPPH radical scavenging effects of several extracts from
Root of Miscanthus sinensis var. purpurascens. The data

expressed as means = S.D. of three determinations.

2-1-2. A A EFH EZ9 DPPH oz 2ASA 23
oA BEoa Ey® E&@< Coml (Methyl 4-hydroxy cinnamate)® Com?2
(4-Hydroxybenzaldehyde)2] DPPH z}tz &2ASA ZAdxs 3kels] B Ay

Vitamin C (RCs = 3.2 pg/mL)e} vl F &2 5% RCsake]l 500 pg/mL
Hot =& FA2 &Y H(Figure 28).
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Figure 28. DPPH radical scavenging effects of compound 1 and 2 from
Roots of Miscanthus sinensis var. purpurascens. The data

expressed as means * S.D. of three determinations.

2-1-3. A7|EYE =59 DPPH &uzd 2AEA A
A715HE 80% Methanol =& Z+2te] &ufi2 &9 dlst DPPH 2tv]Z
27 24 AxE 39 & 2 A Vitamin C (RCs = 5.1 pg/mL)9} ¥l ulshe],

FEEL 4355 pg/mLE v #S yERd = b Hbe] EA 2832 37.0 ug/mL
o7

T A4S vHedlen, n-BuOH £83F% 1132 pg/mlLes FE=o H
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Table 6. DPPH radical scavenging effects (RCsy) of several extracts

from Peucedanum japonicum Thunberg.

Vitmin C Extract n—Hexane MC EA m~BuOH
RCso 5.1 435.5 N/D N/D 37.0 113.2
SD 0.0 3.2 E - 1.0 0.9

RCs0 values were calculated from regression lines using different

concentrations in triplicate experiments. N/D means not detectable.

120
100
20 = itmmin C
—fill= Extract

==ge=1-Hexane

ma i N[
|
20 4 n-BuOH

DPP'H inhibition Rade (%)
=
=

0 - : o L

6215 LS50

Concentration (pg/mL)

Figure 29. DPPH radical scavenging effects of several extracts
from Peucedanum japonicum Thunberg. The data expressed as

means = S.D. of three determinations.
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2-1-4. A7| &=l E&¥ =29 DPPH oz 2ASEA 2

A7NEYENA Egd &2 Com3 (4-(2-hydroxy-1-methoxyethyl)phenol) #}
Com4 (Peucedanol)®] DPPH &tz AAEA ZA¥E goe & Z¥ Vitamin
C (RCs = 51 pg/mL)¢} Hlwste], F &2 25 RCsate] 500 pg/mLE o =&

A2 21 ¢ th(Figure 30).

120
g 1009 e 4 2 + 4 >
=
H B0
s [ e Witmin C
<)
= o8 Com3
=
; == Comd
.
S0
1:' T T - ., T T T
7.8 154 313 6213 1250 BEsE 5000
Concentration (pg/mL)

Figure 30. DPPH radical scavenging effects of compound 3 and 4 from
Peucedanum japonicum Thunberg. The data expressed as means

+ S.D. of three determinations.
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2-2. Tyrosinase A& 2z}

2-2-1. A FZFE <] Tyrosinase A 3&d A7

A e E 80% Methanol FE&= 2 ZH7te] &uig & digh Tyrosinase #3

==

g4 Axs el B A3 Arbutin ICs = 89 pg/mL)¥ Bl sle], FEES
90.0 ng/mLe] A& velen, MC #3353 EA #3352 717 362

9} 315 pg/mLE =S 559 Tyrosinase Al ZAS YelE A
t}H(Table 7, Figure 31).

Table 7. Tyrosinase inhibitory activity (ICs0) of several extracts from

Roots of Miscanthus sinensis var. purpurascens.

Arbutin Extract n—Hexane MC EA m~BuOH
1Cso 8.9 90.0 N/D 36.2 315 1199
SD 0.2 5.1 = 2.2 59 21.1

IC50  values were calculated from regression lines wusing different

concentrations in triplicate experiments. N/D means not detectable.
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F 20
z .
3 0 —— Arbutin
5 === Extract
=
= 10 =ge=11-Hexane
C == MC
-
2 20 - —w—EA
g n-BuOH
-
— TR e -

=20 5

Concentration (pg/mL)

Figure 31. Tyrosinase inhibitory activity of several extracts from Roots
of Miscanthus sinensis var. purpurascens. The data expressed

as means £ S.D. of three determinations.

2-2-2. A e o A g B9 Tyrosinase AW A3}

ol glo A ¥ EZA< Coml (Methyl 4-hydroxy cinnamate)® Com?2
(4-Hydroxybenzaldehyde)®] Tyrosinase Aa|&A ZA3ES 3ls] X Ay}
Arbutin (ICs = 89 ng/mL)¥ ®luake], ICs #tel ZH2F 39.9 ug/mLet 211 u
gmL® £ 5 Tyrosinase A2 dS Ued= 2= & + gtk

(Table 8, Figure 32).

_61_

Collection @ jeju



Table 8. Tyrosinase inhibitory activity (ICss) of compound 1 and 2 from

Roots of Miscanthus sinensis var. purpurascens.

Arbutin Coml Com?2
ICso 8.9 39.9 21.1
S.D 0.2 0.6 1.6
ICs0  values were calculated from regression lines wusing different
concentrations in triplicate experiments.
120
§
‘%’ 100
=
= 2
=
=
= 60
& == Arhutin
g a0 4 Coml
= e G012
o ER
0 il - .
125 25 30 100 200
Concentration (pg/mL)

Figure 32. Tyrosinase inhibitory activity of compound 1 and 2 from

Roots of Miscanthus sinensis var.

purpurascens. The data

expressed as means * S.D. of three determinations.
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2-2-3. A7 EYE FEE9 Tyrosinase A& A3}

A7 542 80% Methanol =& 3 Zt7te] &t g o gt Tyrosinase A
A2 AxES sele E A3 Arbutin ICsx = 89 pg/mL)¥} vlLdte], F3
< 90.3 pg/mLe A4S gupWleon, EA #8832 591 ug/mlzE & F59

Tyrosinase Asl&A S YeEl = AS & 4 AAtHTable 9, Figure 33).

Table 9. Tyrosinase inhibitory activity (ICsp) of several extracts from

Peucedanum japonicum Thunberg

Arbutin Extract n-Hexane MC EA n-BuOH
1Cs 8.9 90.3 N/D N/D 59.1 172.0
S.D 0.2 4.4 = - 2.3 10.1

ICs0  values were calculated from regression lines wusing different

concentrations in triplicate experiments. N/D means not detectable.
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Figure 33. Tyrosinase inhibitory activity of several extracts from
Peucedanum japonicum Thunberg. The data expressed as means

+ S.D. of three determinations.

2-2-4. A71EUEANA EEH 529 Tyrosinase As|&A 23}
A7 EUE A Ea8 542 Com3 (4-(2-hydroxy-1-methoxyethyl)phenol) =}
Com4 (Peucedanol)®] Tyrosinase Al&|&A AFE @ols] X2 ZA3 Arbutin

(ICs = 89 pg/mL)¥ wvjusle], + &4 EF ICxphatel 200 ng/mLET =& <&
x| 2 2kl = Sl tH(Figure 34).
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gl C 01114
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Figure 34. Tyrosinase inhibitory activity of compound 3 and 4 from
Peucedanum japonicum Thunberg. The data expressed as means

+ S.D. of three determinations.
2-3. Melanin A} AWE& 54 243
2-3-1. G #e FEE9 Melanin A Adle& =4 479
AN 7] 80% Methanol 223 MC 28] tst Melanin 343 A&
Asg sels B Ad, MC 839 @ed 44l AFER 5% 44

Zol AA F7ket7l= ARE 100 ng/mLe] FExolA 56.9%= Arbutin® 69.3%

BHup AA AEH des &9 & AJrHTable 10, Figure 35).
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Table 10. Inhibitory activity of melanin synthesis of several extracts

from Root of Miscanthus sinensis var. purpurascens.

Concentration Relative Melanin Amount (%)
(ng/mL) Arbutin Extract MC
25 94.8 126.9 106.5
50 74.9 119.2 1075
100 69.3 187 56.9
200 67.3 96.6 294

The data expressed as means + S.D. of three determinations.

1408 4 .75
2120 - . 50
) - = 100
g 100 -

E u 200
< B0
5 =
=] ]
=
E ﬁ'l:l 1
= ||'-.‘I
' 40 }
E
e =20 E
"
{:' N E— | | S
Arbutin Extract MC

Sample (ng/mL)

Figure 35. Inhibitory activity of melanin synthesis of several extracts
from Roots of Miscanthus sinensis var. purpurascens. B16F10
cells were cultured for 96 h inducing melanogenesis. When 24
passed, fresh media and samples were exchanged only on the first
day and cultured for the 3 days. Results were means = S.D. from 3

separate experiments.
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2-3-2. Ao A EElH 522 Melanin A3 AslS 4 234

ol glo A EyE EZA< Coml (Methyl 4-hydroxy cinnamate)® Com?2
(4-Hydroxybenzaldehyde)¢] Melanin A Asl&S els] 2 Az 100 p
g/mL ¢ FXolA Arbutin> 69.3%<%d HtEl, Coml<Ql Methyl 4-hydroxy
cinnamatet 49.1% % <l o FxHz s HE Ay BE FLoA
Methyl 4-hydroxy cinnamate”} Arbutin 2.t} Melanin 34 S o Adsts AL

2 &Fel ¥ th(Table 11, Figure36).

Table 11. Inhibitory activity of melanin synthesis of compound 1 and 2

from Roots of Miscanthus sinensis var. purpurascens.

Concentration Relative Melanin Amount (%)
(ug/mL) Arbutin Coml Com2
25 94.8 73.5 124.6
50 749 59.7 120.6
100 69.3 49.1 116.2
200 67.3 37.7 1156

The data expressed as means + S.D. of three determinations.
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Figure 36. Inhibitory activity of melanin synthesis of compound 1 and 2
from Roots of Miscanthus sinensis var. purpurascens. B16F10
cells were cultured for 96 h inducing melanogenesis. When 24
passed, fresh media and samples were exchanged only on the first
day and cultured for the 3 days. Results were means = S.D. from 3

separate experiments.

2-3-3. A7 EUE FEE9 Melanin A4 A&le =4 23

A715UE 80% Methanol &2 EA &8 &9 tst Melanin A3 A 3l
£S5 g & E Az 100 pg/mL 9 FX9 A Arbutin® 69.3%<21 6] Wk,
80% Methanol F+=&3 EA £ 8&E2 77t 686%% 36.1%= Hebd A4 o]
T FTZoA Arbutin® H]=3AY Arbutin Bttt o] HA A= Ao g
¢l ¥ A tH(Table 12, Figure 37).

a
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Table 12. Inhibitory activity of melanin synthesis of several extracts

from Peucedanum japonicum Thunberg.

Concentration Relative Melanin Amount (%)
(ug/mL) Arbutin Extract EA
25 94.8 89.9 70.6
50 74.9 87.4 49.8
100 69.3 68.6 36.1
200 67.3 45.2 276

The data expressed as means + S.D. of three determinations.

120
m23
& 100 50
= = 100
E 80
El:u I m 200
E 60
1
=
-
= 44 1
=
[
— :_}_..U 3
=
0 - : =
Arbutin Extract

Sample (pg/mlL)

Figure 37. Inhibitory activity of melanin synthesis of several extracts
from Peucedanum japonicum Thunberg. B16F10 cells were
cultured for 96 h inducing melanogenesis. When 24 passed, fresh
media and samples were exchanged only on the first day and
cultured for the 3 days. Results were means * S.D. from 3

separate experiments.
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2-3-4. A71EUEANA EHd 549 Melanin 84 Asle =4 A3

A7NEYENA Egd &2 Com3 (4-(2-hydroxy-1-methoxyethyl)phenol) @}
Com4 (Peucedanol)oll th3dt Melanin A Aafl&S sols] 2 Ax 100 p
g/mL 9 FEolA  Arbutin® 69.3%¢1d  ®Hl, com3%! 4-(2-hydroxy-1-
methoxyethyl)phenol ©] 98.8% = UEly= Aoz &%t (Table 13, Figure
38).

Table 13. Inhibitory activity of melanin synthesis of compound 3 and 4

from Peucedanum japonicum Thunberg.

Conentration Relative Melanin Amount (%)
(ng/mL) Arbutin Com3 Com4
25 94.8 114.3 121.2
50 749 111.0 119.7
100 69.3 98.8 116.4
200 67.3 76.6 114.6

The data expressed as means *= S.D. of three determinations.
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Helativ e Melanin Amonnt (%)

Arbutin Com3 Comd
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Figure 38. Inhibitory activity of melanin synthesis of compound 3 and 4
from Peucedanum japonicum Thunberg. B16F10 cells were
cultured for 96 h inducing melanogenesis. When 24 passed, fresh
media and samples were exchanged only on the first day and
cultured for the 3 days. Results were means += S.D. from 3

separate experiments.

2-4. MTT assay®l 23 AMx &S FAH 23

2-4-1. A FEE0 Eod BE Ax AESs 54 29

Melanin A4 A& =4 239 84 o]5 melanoma Ao thsk o AjHt

Y FEa 3 2YE 229 548 gl 2] ffste] BI6A X AlRE A

& 5 MTTE ol&s MTT7F Azl ofsf ghde e Zls] Bkrh Arbutin

= % #9¥ =452 Arbutin® AlE BEEFH ¥

|
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Relativ e Cell Viability (%)

lln

Arbutin Extract MC Coml Com2
Sample (pg/mL)

Figure 39. Cell viability using B16F10 melanoma of several extracts,
compound 1 and 2 from Roots of Miscanthus sinensis var.
purpurascens. Cytotoxicity was determined by MTT. Results

were means £ S.D. from 3 separate experiments.

2-4-2. WEY= FEEY B8 =2 Ax s 54 2

Melanin &4 A& 548 A%t 4 o5 melanoma Ao gk A7|&

= 3 ®7] 91ste] BleAZe HES
Agl & F MTTE o83 MTT7F A2tel o3 e FS &2l 3 =AUk
Arbutin¥} H]asto] H S of EL
Y v =AY f =2 3o =2 gRlH A tH(Figure 40).
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Figure 40. Cell viability using B16F10 melanoma of several extracts,
compound 3 and 4 from Peucedanum japonicum Thunberg.
Cytotoxicity was determined by MTT. Results were means * S.D.

from 3 separate experiments.
2-5. Nitric Oxide A& =4 23}
2-5-1. gAY F2EH ¥ 429 Nitric Oxide A& 574 23}
A 80% Methanol FE=E3 MC ®3E 18l MM Ead
Coml (Methyl 4-hydroxy cinnamate)¥ Com2 (4-Hydroxybenzaldehyde)oll th
sk Nitric oxide(NO) A3l €44 gls] 2 23 50 pg/mLe] FXolA 80%

Methanol % %3 Com 2(4-Hydroxybenzaldehyde)oll 5] Z+z} 2.8%<9} 22.5% =
9 =& AHEAHS el = Aoz FdF S tH(Figure 41).
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Figure 41 The Inhibitory effects of several extracts, compound 1 and 2
from Root of Miscanthus sinensis var. purpurascens on NO
production in RAW264.7 cells. One group of RAW 264.7 cells
(1.0 x 10° cells/mL) were stimulated with LPS (1 ug/mlL), while
several other RAW 264.7 cells were stimulated with LPS plus the
indicated samples for 24 h. The data were represented by means

£ S.D. in triplicate experiments.
2-5-2. A7|1E5vE FE22 8" 229 Nitric Oxide A& F4 27

A7) BUE 80% Methanol &3 EA E3E&E g A7Z|EvEdA 2249
Com3 (4-(2-hydroxy-1-methoxyethyl)phenol)®} Com4 (Peucedanol)o] tjgh
Nitric oxide(NO) As]l&dS glsl] = 22 50 nyg/mLe XA LPSE A
g dizate vlE] dAF R dAo] FA ustew, 53], 80% Methanol %
=ollA 254%, Z18]a1 Com3 (4-(2-hydroxy-1-methoxyethyl)phenol)¥ Com4
(Peucedanol)oll A 7}7} 35.3%¢<} 135% %2 "¢ E2A48 A4S UeEhlE o=
gkol ¥ A tH(Figure 42).
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Figure 42

Com3 Comd

LES(9) LPS(+) extract EA
Sample (50pg/mL)

The Inhibitory effects of several extracts, compound 3 and 4
from Peucedanum japonicum Thunberg on NO production in
RAW264.7 cells. One group of RAW 2647 cells (1.0 x 10°
cells/mL) were stimulated with LPS (1 upg/mL), while several
other RAW 2647 cells were stimulated with LPS plus the
indicated samples for 24 h. The data were represented by means

+ S.D. in triplicate experiments.
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3. M| 2R E Methyl 4-hydroxy cinnamate®| 241 HH H =3}

M3

10. nm 3}, 5% FA4ko] H7bE Wes3 £ o574, 1 ml/mine 50l
FAH<el Methyl 4-hydroxy cinnamate] 4 ZAE HES
AINE Fo YeERIIL. o] AL FEEAA & I HAHGle] X uEAHRE

of ¥Aary ZelHol £dwel ¢ Aoz A AHTable 14).

Table 14. Operating conditions of HPLC for determination of Methyl

4-hydroxy cinnamate.

Gradient Time Flow Mobile Phase

profile (min) (ml/min) A (Water) B (Methanol)
0:00 1.0 55 45
18:00 1.0 55 45
20:00 1.0 0 100
30:00 1.0 0 100

3-2. AW A< (validation)

Methyl 4-hydroxy cinnamateE A|ZAFE O = 3}

@ HPLCe A8=g P33kl

by
ol\
ol

fo] & Aol AL

3-2-1. Sol4

Table 14°] gH¥ HPLC 7o = #4135 A

=5

A3 FE20) AnntEIYL

Figure 433 #¢kt}. Methyl 4-hydroxy cinnamate®] ¥ = -A A 7FS 1238 ) o]
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, FEwANAE 1245 W2 Methyl 4-hydroxy cinnamate’} 2 A& =53

al
s3] Y HERL e =23 Aol fles skt
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Figure 43. HPLC chromatogram of Methyl 4-hydroxy cinnamate, Roots

of Miscanthus sinensis var. purpurascens extract.
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3-2-2. %4174

A]

=5

=49l Methyl 4-hydroxy cinnamate?] %% 125, 25, 50, 100, 200 n
g/m 2 AxI} F Fx=ER WAZE HPLC o= 45 HASLx
CalibrationS 2 A3ttt 21 A3 x5 %, y52 Jaddo=z HHFAS 2
et e, AAAGE) 0] 09999912 FHHAZ YeRfo] B9 A g

st 4= A tH(Figure 44 ).

12E+07

1. 0E+07 ¥y=51E+H=x-25EH
R*= 100

8 0E+06

Area

6 0E+06

4 0E+06

20EHDG

0. CE+QO T 7
0 50 100 150 200 250
Concentration (ng/mL)

Fig 44. Calibration curve of Methyl 4-hydroxy cinnamate.
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3-2-3. 4 WAL % (Intra-—day precision)

(¢

125, 25, 50, 100 pg/ml =9 XFHES 53] FAHst a9 HWAS T3,
Figure 440 uvebd AFHAE ol gste] Ao sz dtslny. o|=5H
g Al AEEE 036~181%% Ywstd o™ Table 150 LeERH AT

M

Table 15. Concentration of Methyl 4-hydroxy cinnamate analyzed in 5

different concentrations for intra-day precision.

Concentration (ug/ml)

Measurements
12.5 25 50 100 200
2 116 24.0 48.3 100.0 200.4
2 11.7 P3.9 49.2 98.7 199.1
3 11.6 268 48.7 100.0 200.1
4 . 24.0 48.5 99.1 200.0
5) i 140 23.8 48.5 97.4 198.4
Mean 11.6 2519 48.6 99.0 199.6
SD LY | 0.10 0.36 1.08 0.86
Intra—day
precision (%) 1.81 0.36 0.75 1.09 0.43
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3-2-4. 97+ AU = (Inter-day precision)

w2 v 39 WAS F3}al, Figure 449 YEld HFHdS o] 83t A<
2 gatslgdnl. ol 2RE FE ANAYEE 037~0.76% % ¥5 e o

Table 16°] YERH ST}

Table 16. Concentration of Methyl 4-hydroxy cinnamate analyzed in 5

different concentrations for inter—-day precision.

Concentration (pg/ml)

Measurements
12.5 25 50 100 200
1st day 11.7 23.9 49.2 98.7 199.1
2nd day 115 23.8 48.7 98.2 198.6
3rd day 11.6 24.0 485 99.1 200.0
Mean 11.6 23.9 48.8 98.7 199.3
S.D 0.07 0.12 0.37 0.43 0.74

Inter-day

" 0.59 0.52 0.76 0.43 0.37

precision(%)
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3-2-5. A& =

125, 50, 200 pug/mle] Fx=° ZFNS 242 33 FA ko] Figure 440 e
AFde ol&stel Ao Fiez el o=hY 3 Ao Hte

Zkztol mol A 928~99.6%% Y stom, Table 170 YeER AT

¢

Table 17. Calculated concentration of Methyl 4-hydroxy cinnamate

analyzed in 3 different concentrations for accuracy.

Concentration (ug/ml)

Measurements
125 50 200
2 11.7 49.2 199.1
2 1.8 48.7 198.6
3 116 48.5 200.0
Mean 'L 48.8 199.3
Accuarcy (%) 92.8 97.6 99.6
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4. MIBHUHEA ZHFE Peucedancl| X HHY HF3t

i

4-1. HPLC ¥4 =1

FE29 2 FFHL2 UV 3119 nm 3, 5% 24k #A7be ey E9f o
, 1 ml/mind F&FoA A7IEUEY AEAEQ! Peucedanol (7-hydroxy-
6-(2,3-dihydroxy-3-methylbutyl)-2H-chromen-2one) S #A1slgon, 4 =4
S AED 23E #Fo| YEFRAT o] 20 FEEA & a9 iRl
AZEe =27k RelHeo &850 ¢93 Ao® dhE e (Table 18).

b

Table 18. Operating conditions of HPLC for determination of

Peucedanol.

Gradient Time Flow Mobile Phase

profile (min) (ml/min) A (Water) B (Methanol)
0:00 1.0 70 30
10:00 1.0 70 30
20:00 1.0 50 50
30:00 1.0 0 100
40:00 1.0 0 100

4-2 B el A5 (Validation)

Peucedanols A Ao 2 dlo] HA=3gi)

4-2-1. 5|4
Table 18°] &H¥ HPLC o= #A4% AxELdY FE2E ARvETIHS
Figure 45 ¢} 2 kth Peucedanol®] =
19.8% 1 & Peucedanolo] t& A5

o] gl&o] el

}_
of, :[o
E
)
rlo
©
>
A
=
o,
M
X
i\
il
=2
2o
k1
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Figure 45. HPLC chromatogram of Peucedanol, Peucedanum japonicum

Thunberg extract.
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4-2-2. A4

AE 249 Peucedanol®l HEZ 125 25 50, 100, 200 pg/mlz AZF & %
Ed¥2 BAE HPLC 2oz 2AAstaiz}l Calibrationss AAlstth o1 A}
XxEL 5 yE2L Fandor AL FAdsgs=d, AAAG) ] 0.9999791

ATABAE e 249 AFAAS SR 4 QY (Figure 46)

-
o)
)

3.0E+D6 -

y=14E-04x + 1 0E~04
2.5E+06 R#=1.00

2.0E+06

Area

1.5E+06 -

1.0E+06

SW E+05

0.0E+00

0 50 100 150 200 250
Concentration (ug/mL)

Fig 46. Calibration curve of Peucedanol.
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4-2-3. 4 WAL= (Intra-—day precision)

(¢

125, 25, 50, 100 pg/ml =9 XFHES 53] FAHst a9 HWAS T3,
Figure 460 Yebd AFHE ol &ste] Ao sz dtslvy. o|=5H
g Al AEEE 031~0.80%% Ywstd o™ Table 190 et

M

Table 19. Concentration of Peucedanol analyzed in 5 different

concentrations for intra—-day precision.

Concentration (ug/ml)

Measurements

12.5 25 50 100 200

2 12.2 24.9 50.5 101.3 199.1

2 12.2 24.7 50.6 100.8 197.3

3 12 24.4 50.4 100.3 1922

4 A 24.7 50.4 100.9 198.1

5) i 24.5 50.2 100.4 198.8
Mean L7y 24.6 50.4 100.7 198.1
SD 0.05 0.20 0.15 0.40 0.83

Intra—day
brecision(%) 0.38 0.80 0.31 0.40 0.42
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w2 v A9 WAS F3}al, Figure 460 YEld HFHdS o] §3te] A<
2 gabstgdtl ol 2RE FE ANAYEE 0.09~0.89% % ¥5 e o

Table 200 YERH ST}

Table 20. Concentration of Peucedanol analyzed in 5 different

concentrations for inter-day precision.

Concentration (pg/ml)

Measurements
12.5 25 50 100 200
1st day 12.2 24.5 50.4 101.4 199.9
2nd day 124 24.8 50.2 100.6 199.5
3rd day i¥.7 24.8 50.1 100.7 199.6
Mean 12.3 24.7 50.2 100.9 199.7
S.D 0.11 0.17 0.13 0.43 0.17
Inter-day
r 0.89 0.70 0.27 0.43 0.09
precision(%)
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125, 50, 200 pg/mle] &%= z}7y 33] 74 3te] Figure 460 YERG
AFde ol&stel Ao Fiez el o=hY 3 Ao Hte

7kztel oA 981~1004%= Y53t o™, Table 219 eI T

lo
=5
M
2,
o
N
N
N
N

¢

Table 21. Calculated concentration of Peucedanol analyzed in 3 different

concentrations for accuracy.

Concentration (ug/ml)

Measurements
125 50 200

2 12.2 50.4 199.9

2 124 50.2 G

3 iy 50.1 199.6

Mean 28 50.2 EIEN
Accuarcy (%) 98.1 100.4 99.8
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Figure 47. Chromatogram of several solvent extracts from Roots

Miscanthus sinensis var. purpurascens.
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oA glof A Bkel A @& Methyl 4-hydroxy cinnamate’#-o] ¢JAj2] X4}
Fof EAlst=AE g2l8l] B7] 9t JMAGFE 70% Methanol® F% 3}
A8 wokth 2 A3, A Ao %= Methyl 4-hydroxy cinnamate A3

& YElUA] gkt th(Figure 48).

0.80 |
0704
0604 “
0.50
] I I
0404 i
0.30 [ 1 Il.
E r |
020 f Al
] | i

] ( ""—l | { |
010 | VAl ! I-ﬁ l

0.004—— » P, e -4 ————

T T T T —T — T fe—=7 T T — T T T — T — T T —
0.00 5.00 10.00 15.00 20.00 25.00 30.00

Figure 48. Chromatogram from top parts of Miscanthus sinensis var.

purpurascens.
5-1-3. g EE g o A Methyl 4-hydroxy cinnamate A2 A%
AA TS 70% Methanol = 5¥3F FEdA4 #A48 £ 23} Methyl

AxEE el A& 28 Al ol§dH FE=EY 55U FEF FEE F Methyl
4-hydroxy cinnamate®] ™3t JFS 3 Bt a2 Ay 5U3 FE=3 FE2E4
75 png/mlel Methyl 4-hydroxy cinnamate Ad%-°] g<l¥ ). 3719 &<t &
3 FEE (693 pg/ml) Huis AL Yo 7
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Table 22. Extraction efficiency of Roots of Miscanthus sinensis var.

purpurascens by extraction times.

Concetration CV
Extract Mean S.D

1st 2nd  3rd  4th  5th (%6)

Extract
(3 month)

Extract
(5 day)

678 695 702 69.6 69.5 69.3 09 129

7.4 7.5 74 74 77 B> 01 1.98

Concentration (pe/ml)

10 -
0 . ——
Extract (3month) Extract(3day)

70% Methanol Extract (50 mg/mL)

Figure 49. Extraction efficiency of Roots of Miscanthus sinensis var.
purpurascens by extraction times. The data expressed as

means = S.D. of five determinations.
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FE=8e TR WE FE2E8E 54357 98l MeOH, EtOH % Acetone

o7 FESIAA, =49 AW AT Al AFEEHIIE WS ol &ete, 53] vk

4390, gA e FEEud wBE FEFEY FEES 3 2 AY
A

tH(Table 23, Figure 50).
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cetone FE==oA 1388 1

gmLZ 71 F& 880 =2 AS ¢ 5 JAHTable 23, Figure 51).

Table 23. Extraction efficiency of Peucedanum japonicum Thunberg by

extraction solvents.

Solvent (50 mg/ml)

No. 80% Acetone  80% Methanol  80% Ethanol
Ist 142.9 127.4 1232
ond 142.1 131.3 1245
3rd 138.2 130.4 1194
4th 1375 129.7 123.1
5th 133.6 132.0 1245
Mean 1388 130.1 1229
SD 3.8 3.8 2.1
CV (%) 2.73 2.73 1.69
Yield(%) 19.12 15.01 15.07
oo -
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Yield (")

Figure

145
140
155
130
125
120
115
110
105

Concentration {pe/ml )

Figure

i =

0.

0% Acetone 0% hMethanol 20% Ethanol
Extract

Extraction vyield efficiency of Peucedanum japonicum

Thunberg by extraction solvents.

51.

20% Acetone 20% Methanel 202 Ethancl
Extract (30mg/mL)

Extraction concentration efficiency of Peucedanum
japonicum Thunberg by extraction solvents. The data

expressed as means = S.D. of five determinations.
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|l F5 Ayl wet 55 9 ARl M =% ofMER TP W
UG o gbzol] thaiA Euhe] Fel wE Ao TS Hluws 1] f8 =
Aol AW HF Al AHEHAG WS ol &ete], 53] vbE FAHsAT 1 A
I oME FEEL T0%9 90% ZAdAM Z+zF 1450 pg/mLet 1476 pg/mlL =
= des S & F e, F553 Haste 70% ofAE FEEE T

g o 7B =4 FEHE A & 7 A (Table 24, Figure 52, 53). ©l
e FEES A5 30% =7oA 1389 pg/mLe= 7 A FEHIAG
(Table 25, Figure 54, 55). 18y F5&I HudFS w, AZEYHE F

e 70% ofAlEe] A olet
AL A

Table 24. Extraction efficiency of Peucedanum japonicum Thunberg by

extraction Acetone percentage.

9% Ace Concetration \ <D CV  Yield
ean )

tone" 15  ond  3rd  4th | [5th ©6) (%)

10%  99.3  99.3 98.7  98.9 98.4 98.9 04 040 20.74
20% 1224 113.6 116.5 1175 116.6 117.3 3.2 272 17.75
30% 102.4 103.6 103.5 1029 103.6 103.2 0.6 0.54 19.71
40% 123.7 116.1 121.2 1174 121.9 120.0 3.2 2.65 20.05
50% 1269 125.8 124.6 125.2 123.1 1251 1.4 1.13 19.12
60% 132.7 125.9 128.5 133.0 123.0 128.6 4.3 3.37 17.85
70% 145.6 144.6 145.7 144.6 1445 145.0 0.6 0.41 15.93
80% 142.9 142.1 138.2 1375 133.6 1388 3.8 2.73 15.65
90% 149.2 146.6 150.6 144.7 147.3 1476 2.3 1.55 12.25
100% 104.5 94.5 101.7 982 104.6 100.7 4.3 4.31 2.10
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Figure 52. Extraction concentration efficiency of Peucedanum
japonicum Thunberg by extraction Acetone percentage.

The data expressed as means * S.D. of five determinations.

T P
ES:I::— |
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= 10 : . |
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10% 20% 30% 40% 50% 60% 70% S0% O0% 100%
2% Acetone Extract

Figure 53. Extraction yield dfficiency of Peucedanum japonicum

Thunberg by extraction Acetone percentage.
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Table 25. Extraction efficiency of Peucedanum japonicum Thunberg by

extraction Ethanol percentage.

%Eth Concetration (ug/ml) v - CV  Yield
ean :

anol 1 9nd  3rd  4th  5th o) (%)

10%  81.5 80.8 795 779 78.6 79.7 1.5 1.87 20.25
20% 101.7 103.2 101.2 103.1 101.7 102.2 0.9 0.89 20.29
30% 138.4 1394 1379 137.8 140.7 138.9 1.2 0.87 13.60
40% 106.3 105.8 107.0 101.0 101.7 1044 2.8 2.66 18.19
50%  108.9 106.0 106.8 107.3 109.0 107.6 1.3 1.22 16.93
60% 105.6 104.3 103.7 1059 110.1 1059 2.5 2.39 1841
70% 124.6 1252 126.1 1234 1216 1242 1.7 1.39 15.07
80% 123.2 1245 119.4 123.1 1245 1229 2.1 1.69 13.14
90% 118.4 116.7 120.0 119.1 117.6 118.3 1.3 1.08 2.31
100% 117.6 121.2 120.6 122.3 123.3 121.0 2.2 1.79 8.17
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Figure 54. Extraction concentration efficiency of Peucedanum
Jjaponicum Thunberg by extraction Ethanol percentage.

The data expressed as means * S.D. of five determinations.
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Figure 55. Extraction yield efficiency of Peucedanum japonicum

Thunberg by extraction Ethanol percentage.
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Table 26. Extraction efficiency of Peucedanum japonicum Thunberg by

extraction times.

Concetration (pg/ml) CV  Yield
Time Mean S.D

Ist  2nd  3rd  4th 5th (%) (%)

lhr  145.6 144.6 145.7 144.6 1445 1450 0.6 041 15.93
Shr  140.3 135.8 136.3 139.2 139.5 1382 2.0 147 16.31
6hr 127.5 118.2 122.7 1259 126.0 124.1 3.7 2.99 20.33
24hr  83.8 88.3 874 89.3 89.9 87.7 24 275 17.72
48hr 795 77.2 745 728 75.0 75.8 2.6 3.43 18.69
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Figure 56. Extraction concentration efficiency of Peucedanum

japonicum Thunberg by extraction times. The data

expressed as means = S.D. of five determinations.
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Figure 57. Extraction yield efficiency of Peucedanum japonicum

Thunberg by extraction times.
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5-3-1. £2shE AAY Py % B4 PHe o] & Peucedanol®]

Rl A ATE HA FE21 3 BAEHS ol &eto] AVIEUES] e, AN
5, Zd digk Peucedanol 49 A Ay, AV|EU=ES FolA 5740 pug/mL
2 7V w2 S dede Aol gR1Hd. el 3412 pg/mLo =
A gR-ol A dfskar 9 1450 pg/mLET £ S Yl dSo] 39l

A7z 22 vvel ol &8k -2t ¢ Peucedanol A+
= A & Ad, 456 ng/mLE AVIEYH=RY w9 @G SEs 7HAA 9

= o] gelx gt (Table 27, Figure 58, 59).

ht

&

I~

Table 27. Extraction efficiency of Peucedanum japonicum Thunberg by

extraction parts and concentration of Angelica dahurica

extracts
Concentration (ug/ml)
Measurements Angelica
root part top part flower part )
dahurica
1st 338.1 145.6 567.3 441
2nd 338.1 144.6 571.7 448
3rd 334.0 1457 569.3 51.8
4th 350.1 144.6 574.9 425
5th 346.0 1445 587.0 45.0
Mean 341.2 145.0 574.0 45.6
SD 6.6 0.6 7.8 3.6
Inter-day
o 1.93 0.41 1.35 7.85
precision (%)
Yield (%) 16.09 15.93 25.01 16.50
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Figure 58. Extraction concentration efficiency of Peucedanum
japonicum Thunberg by extraction parts and
concentration of Angelica dahurica extracts. The data

expressed as means = S.D. of five determinations.
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Yield (%
-

root part top part flower part Angelica dahurica
T0% Acetone extract

Figure 59. Extraction yield efficiency of Peucedanum japonicum
Thunberg by extraction parts and concentration of

Angelica dahurica extracts.
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Stalx] FE= FEE9 RCxp @& 247 1526 pg/mL¥ 1047 pg/mLeE AES
S5k A] e FEE kst FAgo] o3]H Eo] FelHdT. o] A
2 Methyl 4-hydroxy cinnamate’] #& &4ts} gAJo] A FAAROZAE A4

T §lgo] FAH A (Figure 60, 61).

120

100 4
5 W A + e Vitmin C
=z 80 4
3 =B—Exmact
£ 60 -
= l = MC
B 40"
s " === lethyl4-
= !
= hvdroxy
| A = 3
= J__..:gf':_;‘*’/ cinnamate

0 - —f————— T : ;. —

78 156 313 625 1250 25440 5000
-20 Concentration (pg/mL)

Figure 60. DPPH radical scavenging effects of several extracts from
Roots of Miscanthus sinensis var. purpurascens. The data

expressed as means = S.D. of three determinations.
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Figure 61. DPPH radical scavenging effects of several extracts from
Roots of Miscanthus sinensis var. purpurascens by
extraction times. The data expressed as means * S.D. of three

determinations.

6-1-2. Tyrosinase #@l&A ¥ Methyl 4-hydroxy cinnamte®| 7] <+

Methyl 4-hydroxy cinnamate o] GA¥EE] FZEolA wjwgdo] QlojA

7]

ofr

1=
oy

ot

S AR RoZA Y Aol 7t A dotry] fgte] FEEH
8 E ]2 Methyl 4-hydroxy cinnamate “d 2] Tyrosinase A3 &S &3}
o] Arbutin (ICs = 89 pg/mL)e] &7} Bl H ko)

Tyrosinase &4 & 3ol & ¥ A3 MC #33 Methyl 4-hydroxy cinnamate
9] 1Cs #kel ZH7zh 36.2 ug/mLet 39.9 ng/m= =2 AT S 2Eal glojA
Methyl 4-hydroxy cinnamate “di°] 7154 =424 7Fsdo] Avhal HThE
ATE olel wet o] AEe EAf ofFol uwl AR AFol7F A=A LolR T
ekl A FEEstelA FQlgE mpel o] 3/ Fb FE38H]  Methyl
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ICsokel 200 pg/mLETH =80 gl Qlth. olo] uwe} Methyl 4-hydroxy
cinnamate A8 A ¥ y] o] Tyrosinase A4 7| 5ARCZ 7hsAlo] 9

a1 Ay 7hs] o ok (Figure 62, 63).
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£ —o— Arbutin
= 30 4
E | =Exfract
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E
1= hydroxy
E cinnamats
[:7 a0
'D w B N T i T
125 25 30 100

Concentration {pg/mL)

Figure 62. Tyrosinase inhibitory activity of several extracts from Roots
of Miscanthus sinensis var. purpurascens. The data expressed

as means £ S.D. of three determinations.
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Figure 63. Tyrosinase inhibitory activity of several extracts from Roots
of Miscanthus sinensis var. purpurascens by extraction
times. The data expressed as means * S.D. of three

determinations.
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49.1% = Arbutin®] 69.3%E U} U] £ A4S Zte Z o= yewn old ut
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Melanin A Aal Ao o] %= Methyl 4-hydroxy cinnamate’d £°] 7%
EARA ThsAdol kil dAdE k. ol uwhet o] Aol EA] o Fof w
g} o= Zpol7F A=A dotr 7] flste] ShA FEstol A SIE npsp o
!

Methyl 4-hydroxy cinnamate A+& X3stal Sl F%

ok o) Ate] AFE F9ks] B Tyrosinase A &A1 3 Melanin B34 A &l
skl ol Axle] 98] Methyl 4-hydroxy cinnamate A2 Aol wjul g

o 7e e F2 ARYELR el nta A7 E o Xtk (Figure 64, 65)
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Figure 64. Inhibitory activity of melanin synthesis of several extracts
from Roots of Miscanthus sinensis var. purpurascens. The

data expressed as means + S.D. of three determinations.
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Figure 65. Inhibitory activity of melanin synthesis of several extracts
from Roots of Miscanthus sinensis var. purpurascens by
extraction times. The data expressed as means = S.D. of three

determinations.
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AAFA S ztal QAN Methyl 4-hydroxy cinnamate A& 500 pg/mLe]
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AFEAFLoZAY 7S g8l 27l f8 A BEste] Al A
Peucedanol A9 st#Fo] =& 70% Acetone FE%(145 png/mL)3} A E<o 3o
go] Yo 10% Acetone FE=E(989 ng/mL) o &Akst A S Hus] H ko)
I A3} 70% Acetone FEE9 RCs a2 2767 ug/mLo=Z 10% Acetone F%
o] 4725 pg/mLE Y ZAdo] F2 ZAow YeEt oY A3 AVIFUE
% 9] Peucedanol A4+ A4kt @A o] AT OEA THsA ol Aeel

=
o1 ¥ 21 t}H(Figure 66, 67).
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Figure 66. DPPH radical scavenging effects of several extracts from
Peucedanum japonicum Thunberg. The data expressed as

means £ S.D. of three determinations.
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Figure 67. DPPH radical scavenging effects of several extracts from
Peucedanum japonicum Thunberg by peucedanol
concentration. The data expressed as means = S.D. of three

determinations.
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Btk 1 A 70% Acetone FEE9] ICsx S 29.7 ug/mLEOE 10% Acetone
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Figure 68. Tyrosinase inhibitory activity of several extracts from
Peucedanum japonicum Thunberg. The data expressed as

means = S.D. of three determinations.
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concentration. The data expressed as means = S.D. of three
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from Peucedanum japonicum Thunberg. The data expressed

as means £ S.D. of three determinations.
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