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ad AR A7 7P 2 A B3 AAste AR eR FETE ARt ‘g
ol e AY FHoIH olE Ity st Bag FFol TEAIARIH. F
sHlAl AAA “F= AT ojdk d<ed] AF, AF ol IdEH= Aol ofyH
A ArbE Adists “Fede & I AAT d Aok

L A TolA FZ AHFL2 olv] HAxE AR dEHE ZFa 9o oo Zadt
=wo A, 5 B ARe] 83 FAFH oy & AE, o AloF Ay T2
ozl Athz ZNTHA X3 27] @A A4S vt 28y By Ao 9
13}, JJr“bl T SO o5 A& U3 U=k wie FAHCE AXTIL s F
Alolth, =3 A AA FEdS HuA d2 So8 FAH Jon AT F= A&

o2 F7F FAE Kol Yt
A= (www.pewforam.org.)oll 2]sts 2010 A AA Q174 69.2¢9 FollA F&Ho
T 16169 oz A Hlﬁl <l 91 23.4%5 AHAstal A= 2030do= A AA
T 82969 Fo F&EY A= 21909 o w2 A AA AT 26.4%E AT
o2 d=sta o f@ }L(State of the Global Islamic Economy 2013 Report by
Thomson Reuters)ell ©]st# 20121 A MA sHF And 45009 28] FoA FE9
A8 SAFE ML 2609 EHE A AA ARQe] 57%E K Yt o=
a2 sPAE] AdEd I f O dF LS ALY FHOE = Fed 1Y 3
ZAE A87F w9 AFEH v FFE BAFE FXoltt. &% Aujsie & IAF
of thgk Y=g} o]o] F3Fsl= & AFS o] d&aE A9 20309 A AA &
2 AFY A RS oF 100x4Y oY #EE 7HE ZoE 45T & Utk

a8y & SAAF Y-S obF x7] dAlolH ol wEt A AMAZFoR T IAF
&4 gL v vEEty B4 A4S o] 83 F AF AAlE AY FotE F gle
Zlo] dHoltt. &=, dES X35t A AAFOE AAF LA 4G wg YEH
N1 AxsEo] A9 x3 HHE U+ B & AFE B2 Al vy EFE
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Halal

(permissible — Syariah compliant)

Thoyyiban

(wholesome : healthy, safe, nutritious, quality)

- Pork origin Free

- All of animal origin raw materials

Free

- Ethanol Free (Halal Formula) &

- Halal Factory

- Halal Machinery, Equipment

- Halal Container, Package,
Subsidiary materials.

- Halal Storage

- Halal Logistics

- Halal Quality Control

Silicone Compound Free

Petroleum derived materials Free
POE additional Surfactant Free
Acrylate Polymer Free

Synthetic Preservative Free (especially Paraben Free)
Synthetic Colorant (Tar Colorant) Free
GMO Free

SLS, SLES, ALS, ALES

(Harmful Synthetic Detergent) Free
unconfirmed Nano materials Free
TEA Free

All of the materials that occur Skin Irritation Free
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1-3. A7/ M9

1. Y 5%

1) FHAT71HEYHAR) - [1-23Pd =]

O &F AFo] 7 AE F25 72 UH ML - A4 A7 2 9 7|Ho 2R
e A

@ ®2F3 A9 2 A 7E AY @"E 7139 FF AT E 7= o)

@ MIE FE2E9 5% H7F 29 g1 Qg 7189 35 AF L AF A oz
@ A F2HA Ve AT " 713 I35 AT 2 s olx)

@ MEE FE2E 5ol F7dE TF AFol A sAF A M

® MEd & A5 FAFY 723 D 4T AFS A% A AAES BV

@ NHHAH B7F L AE FE HUE T

g 1F GPFFE &4, FEHS A% 712 A9 AARIF A F IFe 33

o ASE AT wedAdY FE2H 2 dads Y F FEE 3 TEEY
Gars}, Fat, v, FEAD 855 3 e AS

=

=

2. M Ug 2 e
1) FLHIAF7FEEHE =) : [1-2219 =]

xlgl K'||. | = L2 *x
= I 7|3 - CHTizh 3 T
QI 7|3 : GIMDES TR 7A: P s arlzEs | o
- XA 7] 2He 8 « — | s=7E:smtEn
srar oimof mast QIEt 7| 2T BE AP
= S S
§|x| = M= o * QIE 7|2l X|H =ol 5! * Qe 7= e A
Ol AIAF ATA _— oI5 93l FH| — | =mo= 7= xE/0H
=e == ol QIEF 7|2 ; BYRHCHER R 29 7=
3254
7]% ofH

()1 €1 7] B A vh 8t )

gH 53 37T g drFEs, daFes %

=
i
@ HEEAN: 2 ARS) B5%E, YYEo|E, Feprwols
A

-

% g4 7k AR DPPH 9 ABTS #Ht)Z AIA%
© i vitro ¥+ Fe =AY 7 ARl A FJA G4k (paper disc agar

diffusion method)
© in vitro V™ &% &AM . 7}

>

| 52| Elo] Z A YA (tyrosinase) A A




@ in vitro FENA &% &M . ZF A g9 dg}~ElA(elastase) A A

[221d

@ ?'E} &7 A4AF 63D

O 2o]E BYEAIF) WFFE=(CWE), €5FE=HWE), YrF2E9 ddotHcE &
g =(CWE-EA) 2 dFF==9 dEotHolE 8 =HWE-EA)

© Lo]F A WEE FE=ME) 2 £8=ME-EA)

o 2RI UYHHH P& °HEU/L’: ol Rl

o gk
o gk

ro" o

A

2 e YHtH gl o 229 HaAAF=MIC) F FH A5 EMBO)
o CWE-EA, HWE-EA 2 ME-FA A¥ 22 . vtz m=2n}E 78 3)(Thin layer chromatography;

TLC)
o CWE-EA, HWE-EA % ME-EA2] HPLC £4]
@ u] =)} 7] =6= 12;(4)
Q Lol= “Hﬂ(xl‘rr) W+FEE(CWE) 2
© A& BHEHA) YFFE=(CWE) 2
© & BYED) YFFEECWE 2 d4-FE2EHWE)
@ vA duf W+-F=EE(CWE) 2 ZE(HWE)
@ 714 d9 W+-F=E(CWE) 2 E(HWE)
® Hv} Wol&7] ¥++=E(CWE) ¥ ZE(HWE)
o 5 A@H W FEto|EAGoRA] 4 AP (]E : L-DOPA, L-tyrosine)
o =5 A=A (cytotoxicity) (M ZF : BF16F10 #e}i=n} Al )

72t F2E Ag AE U gebd 3=H(melanin content)

P
3

P
dTFE
53

in vitro &4t3t 71 5(1F 63

[ ]

&)

O 2olF BAH) WrFEE, d5F7E, WHESFEE 4 4 F=E9 dEoMEHE
i=]

&
e % Z ]9 =(total polyphenols) ¢
e & Zo}H o] E(total flavonoids) a+HeF
e = ®hd(total tannin) g

© in vitro 343 44 4 G4 A AT B

e DPPH &}tz oA|&A

e ABTS &}tz oA&A

e Hydroxyl 2}tz A A% : 43t 4(Hydrogen peroxide) #| A%
o A @A) oA &4

© F4isasr 54

e superoxide dismutase(SOD)

e catalase(CAT)

e glutathione peroxidase(GPx)




Pz
=t
=]

oy
~

E =9 oA EIClE E8 &
=9 Al E=A(cytotoxicity) (M| Z£F : BF16F10 22} -u} Al 3E)
= a3 =AHAMET  RAW 264.7 T2 A )
o LPS AHg & 7 F=5 A
e Nitric oxide(NO) A4 A H7}
© 95 TH AlEFR FA1A FHAMmMRNA) & =4 : RT - Real time qPCR
e TNF-«
o [L-15
© =HA SR A 2R AL
Q@ E7HE 2 A vE 24
o == 4l Ha|Ay
o BVMAE & & 224 : input the] output &FCEAA veh
o O]F HIEERE F29 ZMd : input thH] output tHEHAAA EHY)
© M BEERE FEI F2p Ta
e == : Lactobacillus
o ZHl Heto|= AY4E
© oAg}2E}A (elastase) AA A vl

(3=
O M Ex

« T QAF0| Fbe 4B
A4 HelH B), 23 2
o I LA Ax FHOE
o EE F BAE F2EL T
o 37 BAHF] A4F AT
71#, FDA)
o A Z}A4 7|& o)A 9 & &
e F7] AFS ol&T e FE  FE AY 1A o
- glEr ) BN A 8

f

o NE9 AFFE =, WTFFEE 52 4529 odEoiMEHolE 8= AEY i vivo &
Az FaEyrel 7 A - =XxAY §% 9 Q[ A
o AXnlE FehA B FepAElo|e s WHEES] i vivo 8% L SA4




@ [

can 4 L8~ 70 fermentation |
l hot water or methanol extraction /

. Buchner funnel and flask for
filtration under reduced pressure
Fllter paper

Buchner

tpereelain) small holes In Integral
platform in the funnel

—> To vacuum punp

Bichnee methanol extracts

Flask

~ alkaloids

flavonoids
hot water extracts

s8Ux

Fats & oils

glycosides

tannins
——) 2522 A2 e

proteins

_ valveto
Telense vacuum

material frozen
‘s ahell in flask

L7 wm- b Steroids &
e : triterpenoids

L Zgt2=39 HA St S/ 600 mLE H7EgE & & F25x 4 3023t

< Whatman No. 3 o2& #A=zst Buchner Ztj7]oA o3 & 23] dHbE

=
- oo . N
EEe B F A=Y

F=
Z 30 g B
1 L &8tz HAS 100% WE-S 600 mLE H71gE & I8 g4 A




© ¢a5E

o tE VIS B FH &4 =

e Lactobacillus plantarum® Lactobacillus acidophiluss MRS A v X2 37C ol A Hl g
o i A ExZF ] FE wiA ol HIIgE T 42°Col A 24413 v ¥

o HiGF Aq vifES Het] IF L AES AT

)=
54

A

@ e FE2= 2 FaNEY A

Beta- carotene
OH CHy CHa
OH /’\
H
Ho o NG
| N N
5 i H T CHy
eaxanthin .
oH oM g” HOT S
o CHz CH3
W Steroidal skeleton Tri-terpencidal skeleton

flavonoids cartenoids Saponin glycosides

!

k

L
0r

VS|

=
(L |

oot
oot
T
1z
o
m

0
HI

@O ®+4=3}E(carbohydrates)

@ Molisch’ s A&

o =& 2 WFAES Molisch’ s A2 o -NaphthoD¥ E§H3 & 2 W9 = 34k
7}t

o ZtA o] YA FHFZ AAT

© Fehling &% A3

=2 2 HF4HES 1 mL Fehling A €93 1 mL Fehling B &3 &3

et

° FEE
o SYUES FXAA 5-108 7IE = FEl4tstE(cuprous oxide)oll &gk wH A JAH FF
2 24

@ &7 =2 o] =(alkaloids)
@ Dragendroff’ s A&

o =& 9 WaAES 1 mL Dragendroff’ s A eFat &3+

o TALN HAEe A FFE 2AAF

© Mayer’ s A&

e =& 9 wFAES 1 mL Mayer’ s A ¢ka E%H3F
PN AHEY] A4 5= AT

=
=5 9 BHaaES 1 mL Wagner’ s A oFa £33t
AgA A[EY] g4 5= A5

L Hager’ s Ak} &3+3

= B =1
o B} HHES A wFE 2ATY

3




@ Zg}H o] =(flavonoids)

@ Alkaline AleF A3

o == 9 IaikEo A%e] NaOH &9
o @ 2o 5§48 HCl §9& A7l & FAo® Wesid Fgricol=rt EA4F

@ Shinoda A&

o 5 W W&o 4 w1Y<g ZZHmagnesium turnings)¥ 2 WH2-o] Hager’ s

© A B34 f(fats and fixed oils)
e 1% %/‘P—?ﬂ(copper sulphate) &40 F&=&5 L g4k

il
N
N
(@2]
o2
o
i
N
N
&
ol
}—A
(e
X

Bol 2 AAF
@ tETGFH = Z7] ZAbo] =(anthraquinone glycosides)
@ Borntrager’ s A&
o =& 9 TAEMES A7 1 mL SH4tel HUbg & 5E%F rhdsta o 3

o ANES YA 7| FFo F2a X B3 &35l vortexing
o 3}ZHo ZrEX 5]

o FHUo} Fof ¢
® Az A (saponin glycosides)
A ZE(froth) A A

® ©®Fd(tannins)
@ <3 A (ferric chloride) A&

P FEE L WELE A2 §33 gone Aelg
9

o =& Y ‘Qi/&% ZyZ¥oll 10% NCIS 3t 1% Agiel g8 Hrpgh
o AAE FFZ Bdo EAE 2AT

@ 9 A (proteins)

Q@ 7hEs AlE

o FEE B BEAE e dike AZste ZheEs A2l F ninhydrin &4 718t

o A GTE GMdY 2 YT

2B 2 o] E(steroids) R E g H| 29 o] E(triterpenoids)
@ Salkowski’ s Al§

¢ 22% 9 VENE 77}

of
o SRl FAT G 2A fTE AYF




3
fu)
o
>
o
o
T
o
3
i
foi
e
fru
z
Auj

I

Zotiicole, Zh2E o= Bl AlEd FF 3

=4

O F=

@ ZEREoE F&

o AE A BRIAFZE Soxhlet & Ao L etherE A& T 80T A 8AIZF IF-A

o ctherE A & ¢ 2 g ABE 61.57% &2 2 70ColA 118 F=3+
o Z=ZHS A3 T ELES ZWA T AB-8 resin®. 2 == A0 x 2.5 cm)OE

o B3 ES A A Sl SHRTE F

e J0CNA HAEC] FHE w7tA A

© 7}ZE]x o] =(carotenoids) F&

o 2 & & Bu 15 g + celite 545 3 g

o Agof 25 mL ofAlEES H7bst fdolA vhig $ sintered funnelS pm)& =EHE
Buchner flask® &71 & AF el gF(FMo] & w712 33 H-E)

e 40 mL petroleum etherE 33 E¥ZTY7G500 mLE #Ye &7 T 2e4sS HdA
3] H7bste otAdlE AAFCEE FE85 AA F 4RE AA)

e 15g 7 JAVEFS 43 Z82300 mLE &7 F petroleum ether® )&

© AFEY(saponin) F&

e ME XA £ 20g

B3] AH3 T 95% oekgw 83
= 5

i
i

o BoARo] 80% uEbE 100 MLE H7lSL BFWE FAE o] §5he] 0°CH A 23] ul
Baje] F58 e FEEL ol A% $FW F $FEL 20 mLo FHF Hof A
Ty ZZo) o] 43

e BUAE 2ZE ARE 250 mL $AcFo §7]1 olLelEHZ 20 mLE o] &dte] 3
2o AHAE 5L AAR F 25 R8E 20 mLe o gt 38 WEsa F2F

e F2E FEI FUL 32 W mol BoIFo §71L 15 mL FRFE 28 AN

¢« OlF FHE 3L ¥E5V0 $711 AYEFE F 5B TAS 24T

e o T 5 mL wEe] Holm 045 um FUHE oiFsie] FAZM P Az

@ FFSA

@ % HA=Aphenolic) e M-S L ¢ FE2E

e Gallic acid& AH&ste EFA AT

o =& 9 wFAE 7tz 0.5 mLE 1IN folin-ciocalteu A1¢F 2.5 mL3} £33 3 5871 A

o EMMIEF(75 g/l) 2 mLE FH7Fskal 2417 Ao A A8 sh
8e SAghET e FFX(760 nmES ZAA AEF] e xg GAE(gallic acid
equivalent) 2 XA g+

"

A




© F FErolE 3 EYELolE 2 E

e quercetin 0-50 xg/mLE AME3te FTFEFA 24

e =& 2 HAEJE 47 5 mLE d8LFFE 2%E TFHT WEE &Y 5 mLet st
0

o MELS SAHETY HF FFXUL5 nmES A AEZFA HF xg QE(quercetin
equivalent) 2 A g

© % 72HwolE §% J2EwoE BYE

e p-carotene 0.001-0.005 mg/mLE ©]&%3

e 530%(450 nmE A5ty e &

o 3+eF(uglg) = A x V(mL) x 10 / g-carotene EC x P(@[A: &3X|, V: & F=% P AR
T4, EC: p-carotene®] Extinction coefficient(petroleum ether)]

@ FATY FF AZY 2%

o AXH ZFEE 100 Lo 8% vt g 0.3 mLe H7}

%

ol

et

5 WezolA 75% FAkE

3L %31
EFEFAHOE

Y
il
A
ol
g‘g
9
e

7
F 60°Coll A 10 7F=23ko] TAAIZ]AL 545 nmoll A F3

BN
e

o ¥ F342 ginsenoside Rgl, Re & Rbl Z}Z+2 0.2~1.0 mg/mL B5% £x12 02 %7

i —
T ANELYY FYI YHoZ MSAZ T FAEE ZAHY

4) YA E F=E L La2E9 nm vitro 8% B}
O &ikst g 2 SGAAA A AT H7

/’ ~~ ’/"__“\ /"—""\ /"_"*\ (f--'_\-\"‘\

( o ( o 3&30;2(1&0- ) (0 )
;? — . b ‘% \z ‘{

Oxygen Superoxide  Hydrogen Hydroxyl Water

2558

Antioxidants

anion peroxide radical

DPPH radical scavenging activity

DPPH (ox) DPPH (red)
purple yellow




ABTS radical scavenging activity

Poatssium Persulfate E
Te-

ABTS ——— ABTSH
o Sl

superoxide radical scavenging activity

Antioxidants
OH P —— o
inhibition I OH
OH HO
H,0, + Peroxidase OQ + 2H,0
OH HO

Pyrogallol Purpurogallin

hydroxyl radical scavenging activity

58

Antioxidants
e inhibition
Fe o ‘ .
ron i) e Utlraviolet Rays

. Hectromagnetic
+ —- @ @ - o quencies
Radiotion
O gn® e ®
M HYDROXYL RADICALS

Hydrogen Peroxide (= GH

:é—H

Lipid peroxidation assay

STEP 1 il STEP 2 I STEP3
------------ - oH
SN

Ho” N sy

+ 07T
MDA

zammonm>

Heat2-3trs  1BA
st 45-50°C
Standard

IOTmMON®>

N HO_N_Sh

TBA Reagent
N 5 OH
oSy
NS N
o oH |
Colored End Product Read at 5320m




@ DPPH &tz AA%

e FEE 4 AIAMES T

e 0.3 mM DPPH(el &) &<}

o EE SAWET g

© ABTS &tz A A5

e ABTS™ }t)Z+& 4.9 mM #34+-2-F(potassium persulfate) 5 mLS 14 mM ABTS 5 mL &
Aol H7tFo =z HAHAIZ

e sEHE HHNI FE=& L LENE 50 4LE A9 ABTS & 950 nLell H7Hg

o EEF 63 F oetE SAUERT e FFE(734 nmE Sk SCy AT

© superoxide &tz A A%s

e 3 mL HFSH(10 mM <¢I4HZE, pH 7.8; 130 mM methionine; 60 xM riboflavin; 0.5 mM
EDTA; 0.75 mM NBT)S FH|g

o TEHZ 3X3 FEE L WFEAE 05 mLE 99 ¥HSdo] HUIS & FFFo 683
EEHEFANEZT(EEE CuSOy)]

e U3 RS o A SANET I FF=060 nmE S8kl SCy 28

@ hydroxyl &tt1Z A A%

o L HE I3 FHE U HFgAES 1 mL ¥-3H(Q2.8 mM 2-deoxy-2-ribose; 20 mM
KH,PO,-KOH, pH 7.4; 0.1 mM FeCls; 0.1 mM EDTA; 1 mM HyO,; 0.1 mM ascorbic acid)
of A7}

o HFS-E 3 37ColA 1AZF A3 3 2.8% TCA 1 mLe 1% thiobarbituric acid(TBA) 1
mL # 7}

o FxA 158%F 0CA 7Fgstr W43 & FFE0G32 nmE FA4sta SC; 2R
[FA o) =% thiourea &2 mannitol

@ A A4 A &4

o BEZY 1 mL(EEEE Mg F25 F Ea4HE 01 mL; 0.5 mL 10% A =EAE
k) gk SF)E 70 mM FeSO, 0.05 mLe} &3+3+

e 2 mM ascobic acidE H7Fsted ¥b&& ZWAISEaL 37ColA 30 AT

e TCAE H7tslo Hbg& TEAIF

=210, 25, 50, 100, 250, 500 g/mL)ZE ollgk-go] 3]4%
1 mLe 25 mL 2t A5 £33 F 3083 e Ay
_‘%‘_

F=018 nm)E 4838kl SCy 28

o

o W3 E3tAo) 250 x«1 TBAGO mM NaOHZ 9= Hrlsta 1083+ 7143
o YA Z ASdox TBARSY &F#F% 532 nmE =43 & % JAZHoZ w3d

@ k33 A(Nitric Oxide) A A%

e BF-3-(10 mM sodium nitroprusside; PBS, pH 7.4; ¥ ==& 343 F&&5 9 da=
mLE 25C oA 150& *8]3F 3 sulfanilamide(20% ®W Z4Fe] 0.33%) 1 m
mLell A7}t

e 5% 3 napthylethylenediamine dihydrochloride(NED) 1 mLE ®¥+3&39 o] F7}8lal 25C
o A 30 &%t

o F3% 540 nmoll A ZA3ta SCs 24T

ok




A FAFsla=2(Hydrogen peroxide) A A%

o TEHE 343 FEFE W LFAES 50 mM H09F 1112 3 & ALoA 308 A
2] &

e 90 L ¥rSA SN 10 L HPLC grade W&H-&& &3tar 0.9 mL FOX AJek& F713
[FOX AJeHHPLC grade wg2o =<l 44 mM BHT : 1 mM xylenol orange + 2.56 mM
kA L A F = F(ammonium ferrous sulfate)S $/-3F 250 mM 34 (9:1, v/v)]

o B3 & A4 0% A

o TLHE 4% FE2E L HELES 05 mL AAFEH(200 mM, pH 6.6) 2 0.5 mL 3
/\P\}Ol ob:=H(11)4F ZHE(potassium hexacyanoferrate, 0.1%)% T3 F 3F-&4 20 A]
’ET

TCA(lO%) 0.5 mLE #A7}ste] Hl-S-S 283}
o B3 AZFY 1 mLel S/ 1 mLe} 0.01%
TERA S A2oA 1023 FA F g

—
NS
lj

A 3tA o] H(FeCly) 1 mLE H7HgF
2] 700 nmol| A =A 3

old

« Escherichia coli

«Salmonella enterica Enetriditis
«Salmonella enterica Typhimurium
e Staphlococcus aureus

« Vibrio parahaemolyticus
«Ralstonia solanacearum

In vitro antibacterial activity

l Extracts / Fraction

] Bio-converted products

QO A Als 2 75

o D-0be] &g FE2E5 &Y
ethyl acetate ¥ EF° =2 Y5 &
o AzxE 35

e FEE Y BIEY FrZAHES FAsy] A vt FFF AE] [Escherichia coli,
Salmonella  enterica,  -enetriditis,  -typhimurium,  Staphlococcus — aureus,  Vibrio
parahaemolyticus, Ralstonia solanacearum]




2=
HZ0 731;;?}} g R o A +3F 500 xL

* 7 g =2¥

o Ay FEFH oY H240G-8 mm) Ao s FE== % 2= 50 uLA FFAIZ

* FFNA F& H2AE HHXl Tl HXV\]?J % A EYHH = parafime 2 483

o 37COlA 18AIZE Hidd & H2=a FHY Y =27 SAY [z 4 Al8E
|, FHtizT 2Ef T4 T A

© HA 9AF=(minimum inhibitory concentration; MIC)

o 7z} fo At HAHA 5 mLell FEE 9 B8 ES 2-fold 95X FEE AT
<zt & 50 uLE HET

o} SA4staL, o] FAHA

o 37ColA 18AZF Wi & EFF=A 600 nmolX FFE=F
5}

Extracts / Fraction

Bio-converted products

L-TYROSINE oo-

+
NH:
HO : Tyrosmase

HO Tyrostnass m
+
HO NHz NH
L-DOPA ‘\F:;?’ L-DOPAQUINONE
Fas!
mcoo c-l m
ryre?

Slow L-DOPACHROME Lo CYCLODOPA

\ HO \
DHICA N coo™

HO

H
é ol mouse Tyrp1
ilver human TYR ?

~ @
s,s-locm COO—
(e}

H

HO

5,6-DHI

Tyrosina. sei \

/‘

@ Tyrosinase A &4
o N2 QIMMIESF &N (pH 6.8) 0.5 mL, 10 mM L-DOPA 71&d< 0.2 mL, 548 F=&
2 F9E 0.1 mLe] 4] mushroom tyrosinase(110 U/mL) 0.2 mLE #7}3t

3 10_%7‘_} g &3t 25T oA 287 HEgA1Z1 & AAE DOPA chromeg 475 nmoi A

Z2-Zprm=2Cm

e Tyrosinase G4 4L A5 &4 HIMTd FH79

Elo{t

FE AaER YEd




©
N
ul i
i
t;op
ofr

Extracts / Fraction

Bio-converted products

Elastase
Elastic L )

Tissue

Breakdown

Extracts / Fraction

Bio-converted products

Collagenase

: t :
A s e — SR s

Collagen Collagen fragments
R = Usually a neutral side chain

@ Elastase A &4

e Porcine pancreas elastase A3l &4 A 7]Z =24 N-succinyl-(L-Ala)3-p-nitoanilide &
Abg-3Fe] 37C oA 3077 3—p—n1toan1hde«] AT =4

e ¥ FEF % £8E 01 mLE Al & & 50 mM Tris-HCl &<4(pH8.6)o =
Q1 elastase®} pancreatic solution Type I(porcine Pancreas, 0.6 units/mL) €<} 0.05 mL-<
A7}

e 50 mM Tris-HCl -&<(pH.8.6) =<1 7] N-succinyl-(L-Ala)3-p-nitoanilide(1 mg/mL) 0.1
mLE A7lela 3027 ¥FSAA 410 nmoll A FF =S =Ag)

e Elastase oA &4 Al5&A9 A7t F3H79 §35 44EE UE

© Collagenase A &4

o M3 = 4 mM CaCl, & H7}3 100 mM Tris-HCl € (H7.5)0] 58 F&5& 9 23
& 0.1 mLe} 4-phenylazobenzyloxycarbonyl-pro-Leu-Gly-Pro-Arg (0.3 mg/mL)E ]
A 0.25 mLE H7Hg

o U35 A2 AIZI &, ethyl acetate 1.5 mLE H7}sta A5 HE 320 nmollA §FF=E =
=) &)

ol




G) A E FE2E Z BENES BYES A Ax i vitro % H7}
O z2F2E, £98 2 235 NE A Ax 95 55 45
SHA S &5 Wt (in vitro anti-inflammation effect)

Extracts fraction

@.
LPs e
C@@"oé%s — .

Bio-converted product fracti | I Bi ted prod ct fractiol Cell death

D AME Hjek

e RAW 264.7 AlZE DAEM HlA|(+ 10% FBS, 1% streptomycin-penicillin)ol] v ¥

o M7} 80% ©]’d 373t PBSE A|H % cell scraperg Ar&ahe] Althu] &

O LPS #g

* 100 uL(10.000 AEvel)2] AER5+2 96 well plates] 5

o CO, Hl%F7] QoA 447k B¢k 2 ek 3 3 50, 100, 200, 300, 300, 500 ug/mL %%
o zA¥Y 2 HFE 77t 2 ugml ¥E9] LPSE 10% FBS7} 85 DAEM Hj= e}
7 20 A7+ W okE

o HlF & 7} welld] 10 4L CCK-8 £9<& %

e 2 A7 T9F CO, uj7] QoA HISAI7

TG4 r =A%}

)

7V

< microplate readerg AF-&3ted 450 nmell A

© Macrophage A ZolAe 9% &% HE @ AZAE oA a3 =4
o LPSE ¥Zo] 455 RAW 2647 AZE B3 A E FZE9 RIES Ad & g

A5 9 Ax AE A aRE Bt
@ Nitric Oxideo] &%
e Cytokineoll &Jato] thAl£7} WA= nitrite s F4 3817
o o] R Griess A<Fe] diazo~]7} nitriteE T BEEA oz WS o] g3
o Bk A= 100 xLE 96 well plated] EF3 3 7)o FF] Griess A eFS o] A
29| o] FE oA 1083+ & A1zl % microplate readerE o3k 550 nmollA &
s} =

—_

93te] Griess WHg-& ©] &3

=

4

2

°
=
5.
=
D
O\T
Fl r

sodium nitriteE AF&3te] A2 EF A vt AHE3

@ Az AEFY FA: MIT

e MEF ol &4%) succinate-dehydrogenaseol] 2]3] MTT7} formazan®. 2 7% 35l=tl
A28 Aol "HFEAY MEVE £09 formazand] Aol £oEA He A ol &

o WA AEZZ 25 X 10%well& 96 well plate #F3FaL 37°C, 5% CO, v 7)ol A 12A13F
B wt e MEZE 5 mg/mLe] MITEY 10 L Z+ wellell ¥ a1 37°C, 5% CO, Hj
F71oNA 2-4A1ZF FF S




o M| F uwjddE wWExr DMSO 100 pLA o] formazans £33+ &, microplate

o)
reader2 550 nmoll A FF=E =AH

® Aol BT A

o A g T Z+ wello| A 4d FFHOoZHE IL-6 2 TNF-¢ o 32 Mou
ELISA kite} Mouse TNF-« ELISA kitE A} o F3EE SRS

o XFFAES HIF O E A AL

@ Total RNA % ¥ real-time RT-PCR

o [L-6

e TNF-«

e COX-2

¢ iNOS

ofo
ol
O

A

J= 2 285 s AR5 AP Az i3t a5 45

Formation and Elimination of Reactive Oxygen Species (ROS)

@ z=3E=,

0z — O3 — H:0; — OH- —» H:0
‘0:0° -_c_):g:' H:0:0:H "O:H H=(5_=H
Oxygen Superoxide Hydrogen Hydoxyl Water

a"m"\/perm“ \m/m{/

Superoxide

p
Catalase

Total Oxidative Stress Status in the Ejaculate

ROS physiological levels

[
Oxidative stress ROS lacking

Extracts / Fraction
Antioxidants

Bio-converted products

Hydroxyl radicals

Superoxide anion

T -
Hydrogen peroxide

o Z} B8 &o] dFAE W CAT 24 vX& FFE Alvhite] EA7EE AHE:
A3

e Eppendorf FH AEE FH7Iste A4ESFT 8N 2 AA 75 ¢L7F HA shH
AE A% 7128 25 pLE AR 3, 44 FERE ST tF A2 5

3l A= &9 900 xLE H7}He

se IL-6

e o] T 10 uLE st A=<= Eppendorf FHEZ &7 &g 1 mL H7lstar st

g3 & 16568 Ao wAS gL 520 nmolA 3= 4%
© dZAx 4 SOD &4 =A
Z

o 96-well plateol] A=} A o] Z+ &ujE Hrista, 37CoA 20837 X
450 nmol A &3 = A%

B8 =0l 9SAE W SOD A4 vAls & Alanhite] BA47IEE A

=
op

o
O
£

-

3 e




e Eppendorf B 31719} 2o szl ko] 2+ §ulE HAslsta, 7o) FHE dAste]
Ho1E Thg 340 nmollA 10& HH o= F 6W FR= 24T

@ oé%xﬂgz_ 1,]] GST A 524

o 7} E8Eo] dFAHE Wl GST &4 wA= &= Alavhite] E471EE AHEste] =

%

Of

>

e Eppendorf FHeo| 712 &4
3

2H
5
T

1 mLoll 22 A& 2 pLE H7IstAY, &4 BATA GST
control 2 «LZE H7}3k ARl AdolFE the 340 nmolA] 30x (Ao E F

Fe =A%

Q@ zF==, T8=

B16F10 murine melanoma cell fine

Extracts / Fraction

Bio-converted products

!

elanin MMd2F = -P
Ml-ﬂ% &) @:@@ﬂ@@"g

Tyrosinase 2iH|gHd

O "dad AHF A

e 2] AM|EZ3: B16F10 murine melanoma cell line

e 6-well platedll 2 x 10° cell/well 2 HF3 3 37C, 5% CO, HlF7]olA 24417t B+ )
OO]:‘:—:}

o H{XE AASY w52 =0 i AR wAT F 48AIZT T wiFE

e 11 3 wiXE AAT AIXE PBSE 29 AMAsta, 0.1% (w/v) Triton X-100S g3k 20
mM Tris (pH 7.58) 100ul & 2a. -80C ol A 30 &3AIZ

o A2 g3l ol Eo‘f?} %ol 20% TCAE H7bstd HAAZ % 12000 rpmol A 307 &<
44 EYsted AHES 95

e AHES 10% TCAE 23] A#3 3 ethanol : diethyl ether (3: 1, v/v) @ diethyl etherZ
A2 A2 g

e JHELS FTI/IHE ¥ 085 M KOHol|l dehsla 1583 719 3 @JzAA debd Ao
AH-&-gF
e microplate readerE ©]&3t4 405 nmollA FF=E SAHE

© Tyrosinase A &4
e PBSE 231 Al A s AlEZg3s] Ao A DOPAZF DOPAchromeo. 2 A3l AS 475 nm S35

o

o Hl2olo AF FH|3 100 4L 712 EH(0.1% L-DOPAE 3F#-3F 100 mM QI EFH
pH 6.0)9 50 xL mushroom tyrosinase(110 U/mL)E 37}t




o 10x7r g &8sl 37C oA 287 ¥H-gA11 & A H DOPA chromes 43
@ Tyrosinase Al &4 AlE 8§99 A7 FHVTY F3E 44AEE Y

6) WA= F25 9 DEAEY nn vivo %5 B}
O FA=EH &5
Propionibacterium acnes (1 x 107 CFU/mL) isotonic saline water =2 PBS 2%

/\ \
/ (b) | \
=

f"‘ i -

! e 4
Ry i\ i =

Propionibacterium acnes (1 x 107 CFU/mL) + =£E & 232

-

@ /\1345_‘:' 1:!1:41

e SD rats 7ol H=(intradermal injection) 3-& ICR "}~
© AEEHF HF
e Propionibacterium acnes 1 x 107 CFU/mL
o SAJUl=7 : isotonic saline water
FE2E 9 BYE AP A=EF AF 0E F TEEE Ao AWy $H HE
A3 AdA Hk-g
A =234 #ELight Microscopy) : #8] 109 & HEH21E ddste] formalin fixation, section %
staining(hematoxylina} eosin)
e AT T/ 4 ARPEQ3, 5 7, 109 ¥ =E
@ A=EHF AHEA
e 7 8 mm puchings st 22 wiaflS nAEiRol] HF 724 & vHeelol & 34
@ A FAH g
e western blot @ ELISAH O Z [gG #H A& A
e FACSE ©]&3} CD4+, CD8+ P o thal &3S ggt

o

@ ¥ds =

olN
ofr

Extracts / Fraction

Bio-converted products




e 571 SD rat(x]% 170-180 g)

2l 05 =2 1%(PBS &) 7}2}7]H(carrageenan) 0.1 =2 0.05 mL

=

o HF(edema)

() =+ saline )

o FAHE

=)

o)
=

o7t N8 F=¥ 0.1 mL& oo

oy western blot % ELISAH 2.2 JAK/STAT

st A%

5

T r= sERdolA a3

A

pathwayE 7 <t Thl, Th2 cell &

i
o
TK
T
Th
el

il

o

i

=
=

=
=

A

*x

ELISA¥Y © & cytokines} &+

i

.?_

H

—§_]__

=

=dol g AA 2 I

T°
o}

o
il

jol

=0
il =
od

I+

E]

ot XAl

il
=
nr
3
I+
E}

. rat, hairless(nude) mouse &2 E7]

=

5]
=

-

©

TR

oF

el

71 2A 3 et

N
,mo
N

= 10% =4

)
pul

g oH== vhH

A H=

=
-

4

P A= ds 2

A AFES
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==
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CEFEE

Aol =

)

i

)

o A

<

/\El

ds

fo] 10%°] 54 2w goo) 244

S|

¢ 12mm<e] biopsy punch® &

915

o

o

°]-&

=
=

animal clipper

=
=

55 S5
AEF (100 mg/kg A2 vH3 S, AQA A (¢ 12 mm)oll

243

S
S

Bl

=

o=

[¢]

bl 9]

AR

=
=

&} sunlamp

302 nm¢] UVBE %=

ke
T

o A9} A& 18] 500 mL/cm® FEFOF

71
° UVB Aol o) f ¢

[e13
=]

1,500 mL/cm? ZA}

5

N

fol ==

J|

iy

el

13] 30 uL (0.53mg/cm?# micro pipetteS ©] &3t 8

o

3], & 59,
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2. A ZZA A A A
1) A A ==

Collagen soluble fraction

c £ Clean the surface of the cuticles g 2 Dialyze 48 h against
g .% Cut in small pieces ~1,5 cm 2 s 0,02 M Na,HPO4
8 3 incubate 3 hours in cold water 2s
3 % wash several times, % @
: oo crush in blender o 2
9 ¢ £ &
£ 3 )
S g8
8 0,05 M Na,HPO, o9
pH=87-91,
24 h,4°C Obtained supernatant
3-4times is precipitated with 4M NaCl,
pH4.,5
centrifugation 15 min,
5000 g
Crushed tissue material is added . 3
s 10 a solution of CH,COOH 0,5M MEgr e s
?5: 3‘% canitalning S ED TA sand pepein centrifugation 1g min at 3000 g
o 2 (0,059/100g tissue)
5 8
R
©
I
]

Silkworm or
powder

0.1M NaOH - immersion for 48h at 4°C
Milling
Peptic digest - pepsin + 10mM HCI

y Centrifugation - 10,000xg for 20min at 4°C

A

. Crude COL
COL: collagen Supernatant 2M urea + 50mM NaCl
pH7.0
Low pressure liquid chromatography
DEAE-Sepharose
Buffer Solution - 0.04M Tris-HCI - pH 10.0 +
(BS) 0.05M NaCl + 2M urea at 4°C
Eluent solution - BS + 0.10M NaCl at 4°C
v Flow rate - 3 mL/min

Residue
(discarded fraction)

Pure COL

Dialysis
1.0M PBS for 16h at 4°C

Dialyzed
Pure COL

Freezing at -80°C
Lyophilization

Lyophillized
Pure COL

O Aduls e 9 O 438 E ) Hgeelse] 54 9@ m vitro 24

r X
O HN=zFA 2 F54d As 24

e human dermal fibroblasts CCD-986sk=S wjFA| Aol ZFeb4dl FHEelo| =2 FEosta MTT A

ks o] g3t ME AEEES ST

e CCD-986skE w3l UVA ZAF 3 matrix metaloproteinase-1(MMP-1)2] ®+
st =5 A& S SAT

© ZEHl type | A HF A

o ¥k CCD-986skell =&l Hetoles == i3 wiAE A7

o 24X 7 vk 3 XA procollagen type 1 c-peptideE ELISAZ A &3}
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To whom il may Concern,

GIMDES is an independent, non-profit, voluntary atocation establiished in ixtanbul in
2005,

Miszion of GIMDES i 1o promabe Halal in publsc in Turkey end abroad end teach pecple
what i Halal and Tayyib (heatthy] in terms of fzlam

Although most of the academie discourse on Halal and Haram concentrates on foods and
beverages, cosmetic products are also associated with debates on the hazardous effects
requlting from the consuemption of the products, the incertion of the debated ingradients
of GMO{Genctically Modified Organam] within the production precess, and the
unditclosed non-hatal ingredients.

Far this reason, GEMDES along with Dr. Hun Pya fhaun a3 & team 05 planning to wark jointly
to make “Halsl Raw material dictionery™ for Halal Cotmetics consumers and industry to
gree & heabth, legal and religiouts basis of raw materiais status from the perspective of
izlam in 3 more comprehenzhve manner

1F wous mead further information, please dan't hesitate Lo contact with us.

Best regards,

Dr. Hiseyin Karmi Birpikazer

GIBDES President

WHC Patron
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oX o oX oX oX

)

G) v 75 BA(n vitro) tyrosinase A &4
D tyrosinase SA| &4 714 (L-DOPA)
@ elastase A &4 712 [N-succinyl-(L-Ala)3-p-nitoanilide]




D) g 54
[ 1] Qurdg, sy

2] st tissue
1 | #(kudzu vine) Pueraria lobata root
2 | H=E(licorice) Glycyrrhiza uralensis leaf
3 | 7jE%(Sweet Wormwood) Artemisia annua leaf
4 74X|2F dried Adhesive Rehmannia) Rehmannia glutinosa root
5 | HLA0|/Z 7| M (mistletoe) Viscum album stem
6 | 2|3lLIF (Japanese pagoda tree) Sophora japonica flower(1| 2}
7 | 7| XHChinese Matrimony Vine ) Lycium chinense fruit
8 | EFZ0Of(Sevenlobed Yam) Discorea quinqueloba root
9 | ¥ 7(Gigantic angelica) Angelica gigas root
10 | Sf K| ZRt/S K] (jerusalem artichoke) Helianthus tuberosus root
11 | WE E(Boardleaf Liriope) Liriope platyphylla root
12 | ROtLE2(Chinese Flowering-quince) Chaenomeles sinensis fruit
13| 22t/ZCHTree Paeony) Paenia suffruticosa root(ZEt))
14 | 91 =2{|(Dandleion) Taraxacum platycarpum leaf
15 | Et5l(Japanese Mint) Mentha piperascens leaf
16 | 2= (Atractylodis Rhizoma) Atractylodes japonia flower
17 | HLER/MAE LR (Japanese maple) Acer tegmentosum stem
18 | L2 (White Mulberry) Morus alba leaf/fruit
19 | AFAH/E El(Lance Asiabell) Codonopsis lanceolata root
20 | AALLEE (Large Chinese Hawthorn) Crataegus pinnatifida fruit
21 | AM==8 (Japanese Cornellian Cherry) Cornus officinalis fruit
22 | M*{(Myanmar chive) Allium hookeri leaf/root
23| M& x(Japanese sweet flag) Acrus gramineus leaf
24 M(Artemisia) Artemisia princeps leaf
25| O 7| £Z(Asian celandine) Chelidonium majus var. asiaticum leaf/stem
26 | @7}bO( Acanthopanax) Acanthopanax sessiliflorus stem
27 | OjAl LR (Japanese Apricot) Prunus mume fruit(20§)
28 | 20| XHchinese magnolia vine) Schizandra chinensis fruit
29 %¢¢(corn) Zea mays tassel
30 Z(Yama-naruko-yuri) Polygonatum thunbergii root
31 QlE?.S(siberian motherwort) Leonurus sibiricus leaf
32| Q& 4k(Indian ginseng) Withania somnifera seed
33 | Xt&tLFZ (Japanese White Birch) Betula platyphylla var. japonica stem bark
34| CjL}5(Bamboo) Phyllostachys bambusoides leaf(Z )
35| 712 0|ZE(Great Burnet) Sanguisorba longifolia root(X|&)
36 | Z(Unishiu orange) Citrus unshiu fruit peel
37 | #&/4F(apanese atractylodes) Atractylodes ovata root
38 | MOK(Tall Gastrodia) Gastrodia elata root
39 | ¥E&(Cochinchinese Asparagus) Asparagus cochinchinensis root
40 | 3}h=EfE2|(Mongolian Snakegourd) Trichosanthes kirilowii root(M3}2)
41 | Cf 3| SFL} 2 (Star anise) Illicium verum fruit(Zrzh)
42 | E=(Common cattail) Typha orientalis pollen(Zz 2
43 | TkLE2(Chinese Juniper) Juniperus chinensis friut
44 | S ILA|LIE (Horned Holly) llex cornuta leaf/stem
45 | = 3}/Ql £ (Safflower) Carthamus tinctorius fruit(Z3} A
46 | &M 2 E /312 (Baikal Skullcap) Scutellaria baicalensis root
47 %U [( Membranous Milkvetch) Astragalus membranaceus root
48 | e LEZ2 (Amur Cork tree) Phellodendron amurense fruit(2HEd X}
49 | Z4HHL}2 (Machilus) Machilus thunbergii leaf
50 | ZtA} (Bombycis Excrementum) Bombyx mori shit




(2) & &4

O g=3=
[% 2] Fehling &9 Ago] |3t BratE 24
3 stixd 25 d5%EE ArxEE SuE Y
%l (kudzu vine) ¥ N N
Zt X (licorice) + C ;
NS5 25 (Sweet Wormwood) + " ;
HX|2(dried Adhesive Rehmannia) - + +
H A0/ 7| M (mistletoe) - ; -
3|3tLt 2 (Japanese pagoda tree) + - +
7| XHChinese Matrimony Vine ) +++ +++ 4+
CHEZ0Of(Sevenlobed Yam) - N :
& (Gigantic angelica) -+ N N
£l K| ZtX}/S5 EEX| jerusalem artichoke) + i+ N
o 2 = (Boardleaf Liriope) o+ rt R
DL (Chinese Flowering-quince) + ¥ +
D2t/ 5 EH(Tree Paeony) + i Tt
2l =2f(Dandleion) ++ i+ N
H5lJapanese Mint) ++ - n
B = (Atractylodis Rhizoma) - N
HLL2 /A7 E LR (Japanese maple) + ¥ N
212 (White Mulberry) 4+ - :
AbAH/E E(Lance Asiabell) - i -
APAFLER (Large Chinese Hawthorn) ++ 4 e
At=2 (Japanese Cornellian Cherry) ++ 4 F4+
AHK (Myanmar chive) ¥ N A
& (Japanese sweet flag) +H+ Tt A
25 (Artemisia) + + :
0 7| =5Z(Asian celandine) ¥ " "
2 7t (Acanthopanax) + i ;
Oj Al L} 2 (Japanese Apricot) + -— .
20| XHchinese magnolia vine) + 4+ +
===(corn) - _ N
£ % (Yama-naruko-yuri) + " o
Ol @ X (siberian motherwort) - - -
QI &= &f(Indian ginseng) + _ A
XHEfLER (Japanese White Birch) + ¥ +
Ci L= (Bamboo) + - _
12 0| Z(Great Burnet) ++ i+ n
= (Unishiu orange) + -— +
A= /M Z(Japanese atractylodes) + it +
HMOpTall Gastrodia) ¥ ; A
M &&(Cochinchinese Asparagus) + + n
s} =El2|(Mongolian Snakegourd) - _ i}
CH 2| 2Lt (Star anise) + _ n
HE=(Common cattail) F+ _ :
FLEZ (Chinese Juniper) + i :
S 2 THA| LR (Horned Holly) - N ;
23}/ Z(Safflower) - i ;
&M S F /2= (Baikal Skullcap) ++ _ N
2t7|(Membranous Milkvetch) + ¥ +
St 2 (Amur Cork tree) + R ,
SdhLFE(Machilus) + - :
ZAF (Bombycis Excrementum) - _ i

++++ very high, +++ high, ++ intermediate, + low, -: negative




[3£ 3] Molisch” s Algol &3 &3ls 4
I SRR 25 d=F== = i
# (kudzu vine) + -
Zt X (licorice) + -
70545 (Sweet Wormwood) + +
7-|X|2F dried Adhesive Rehmannia) - +
HLAO| /= 7| M (mistletoe) - -
3|3}Lt R (Japanese pagoda tree) + -
77| Xt(Chinese Matrimony Vine ) +++ +++
CrEZ0RSevenlobed Yam) - -
& (Gigantic angelica) ++ -
EH K| 4 R/ S EEX| (jerusalem artichoke) + ++
i 2 = (Boardleaf Liriope) +++ +4++
D2 (Chinese Flowering-quince) + +
D2t/ EEHTree Paeony) + +
0l =d|(Dandleion) ++ ++
8t5t(Japanese Mint) ++ ++
B = (Atractylodis Rhizoma) - -
HLLZ/AMAELHZ (Japanese maple) + +
ELIE(White Mulberry) ++ -
AFAb/E El(Lance Asiabell) - -
A AtLER (Large Chinese Hawthorn) ++ ++
At=2(Japanese Cornellian Cherry) +4+ ++++
A X (Myanmar chive) + -
M A I (Japanese sweet flag) +4++ ++
M(Artemisia) + +
O 7| £ E(Asian celandine) + +
Q7tm|( Acanthopanax) + +
O Al L} E (Japanese Apricot) + ++
20| X}(chinese magnolia vine) + +++
%%#(corn) - -
Z(Yama-naruko-yuri) + +
QIEZF_(siberian motherwort) - -
Q| = #k(Indian ginseng) + -
KpEFLER (Japanese White Birch) + +
CHLFS(Bamboo) + -
212 0|Z(Great Burnet) ++ ++
=2 (Unishiu orange) + ++
A=/ F(Japanese atractylodes) + ++
M OKTall Gastrodia) + +
H 25 (Cochinchinese Asparagus) + +
St=Ef2[(Mongolian Snakegourd) - -
CH 3| BkLEE (Star anise) + -
HE=(Common cattail) ++ -
kLS (Chinese Juniper) + +
S 2 TLA|ILIR (Horned Holly) - +
=23}/l & (Safflower) - +
=M S = /2h=(Baikal Skullcap) ++ -
Zt7|(Membranous Milkvetch) + +
SHEH L2 (Amur Cork tree) + -
S 42 (Machilus) + +
ZAt (Bombycis Excrementum) + -
++++: very high, +++ high, ++ intermediate, +: low, -: negative




Q@ ¢ZLREol=
[& 4] Dragendroff’ s Al gl 2|3 & 2ol= £

2 s 35 4355S EFEEE Siz B
# (kudzu vine) S+ it i
Zt = (licorice) +++ . t
7§ =45 (Sweet Wormwood) +++ ++ i+
74X|2F dried Adhesive Rehmannia) ++++ + f++
HLAO| /= 7| M (mistletoe) ++++ ++++ +++
3|3tLt R (Japanese pagoda tree) + +H++ +
77| Xt(Chinese Matrimony Vine ) ++ + 44+ .
EFE0Of(Sevenlobed Yam) 444 S 44 .
& (Gigantic angelica) ++ +4+4+ +
2} X| ZH K}/ EHX| jerusalem  artichoke) ++ + T
42 5 (Boardleaf Liriope) + - e+
D2 (Chinese Flowering-quince) - + St
D2t/ EEHTree Paeony) - . ;
0| =2{|(Dandleion) + + T+
H5t(Japanese Mint) ++ ++ ++
i = (Atractylodis Rhizoma) - ¥ +
HLL2/A7{E L2 (Japanese maple) + — o
LR (White Mulberry) ++ e+t F++
AbAt/E El(Lance Asiabell) ++ ++ +
AFAPLE2 (Large Chinese Hawthorn) + - +
A£=2 (Japanese Cornellian Cherry) + - +
X (Myanmar chive) + - +
M (Japanese sweet flag) + ++ +
AA(Artemisia) + ++ i
Ol 7| 5Z(Asian celandine) + +4+++ i
27+I|( Acanthopanax) ++ - e+
O A LI (Japanese Apricot) ++ NRRE P
20| X}(chinese magnolia vine) + 4 I
%##(corn) + +++ ++
Z=(Yama-naruko-yuri) + - ++
QIE_’F_(siberian motherwort) + 4+ ++
Q& pr(Indian ginseng) ++ o +
ApEFLER (Japanese White Birch) - - +
CH Lt = (Bamboo) + ++ =t
712 0| Z(Great Burnet) + - ¥
= (Unishiu orange) + + e+
A =/LZF(Japanese atractylodes) + + i+
M OKTall Gastrodia) + ¥ —+
H 25 (Cochinchinese Asparagus) - - F+
Sh=Ef2[(Mongolian Snakegourd) + ++ e
CH 3| BFLEE (Star anise) + + +
HE=(Common cattail) ++ +++ +
akLHE2(Chinese Juniper) e+t + +
S2JHA|LFR (Horned Holly) + " "
=3}/ & (Safflower) + + +
£ 3 E /512 (Baikal Skullcap) - e N
Zt7|(Membranous Milkvetch) +4+ +++ +
LR (Amur Cork tree) ++++ ++++ +
Z8H 2 (Machilus) + + +
”Af (Bombycis Excrementum) + + +

++++: very high, +++ high, ++ intermediate, + low, -: negative




[ 5] Mayer’ s Al &) &3 &

T SUHAE =5

%l (kudzu vine)

2t X (licorice)

AA

7548 (Sweet Wormwood)

A X|2H(dried Adhesive Rehmannia)

7{2 40|/ 7| M (mistletoe)

3|3tLt 2 (Japanese pagoda tree)

7| Xt(Chinese Matrimony Vine )

CHE 0O (Sevenlobed Yam)

&4 (Gigantic angelica)

o X| ZE XF/55 EHX | (jerusalem  artichoke)

o4 2 = (Boardleaf Liriope)

DIt (Chinese Flowering-quince)

B2t/ ECHTree Paeony)

0l = 2f|(Dandleion)

8t5l(Japanese Mint)

=

i = (Atractylodis Rhizoma)

HLE /A E LR (Japanese maple)

ELIZ(White Mulberry)

A&t/ E(Lance Asiabell)

APAFLER (Large Chinese Hawthorn)

At4=R(apanese Cornellian Cherry)

AHK (Myanmar chive)

A A (Japanese sweet flag)

£ (Artemisia)

Of 7| 5E(Asian celandine)

2 7t1|(Acanthopanax)

Oj A LtE (Japanese Apricot)

Q0| Xt(chinese magnolia vine)

Z==(corn)

= % (Yama-naruko-yuri)

ol @ X (siberian motherwort)

QI = A (Indian ginseng)

KHEHLEZ (Japanese White Birch)

CH L2 (Bamboo)

212 0| Z(Great Burnet)

=2 (Unishiu orange)

A= /4 F(Japanese atractylodes)

HOKTall Gastrodia)

H-&-&(Cochinchinese Asparagus)

Sl=Ef2[(Mongolian Snakegourd)

Ci 2| 2L} (Star anise)

B =(Common cattail)

2k} (Chinese Juniper)

D Z7FAILIRE (Horned Holly)

=3}/l E (Safflower)

=M S = /2= (Baikal Skullcap)

2t 7|(Membranous Milkvetch)

S LR (Amur Cork tree)

Z L2 (Machilus)

ZtA} (Bombycis Excrementum)

. positive, -: negative




[ 6] Wagner’ s Aol 23t dZZol= B
I sAAte 2= EEEET TrEEE it By
# (kudzu vine) + 4+ +++
Zt X (licorice) - R ++
7§ 5% (Sweet Wormwood) + + i+
7-IX|2F dried Adhesive Rehmannia) + + T+
AR &0|/=7|H(mistletoe) + + e+
3|3}Lt R (Japanese pagoda tree) - ++ T+
77| XHChinese Matrimony Vine ) + o +
EFE 0O} Sevenlobed Yam) + ++ T+
& (Gigantic angelica) + + e+
EH K| 4 R/ S EEX| (jerusalem artichoke) + + ++
o4 2 =5 (Boardleaf Liriope) + - +
D2 (Chinese Flowering-quince) - + ++
D2t/ EEHTree Paeony) + ++++ ++
2l =2{|(Dandleion) + + e+
Ht&t(Japanese Mint) + + 4
i = (Atractylodis Rhizoma) - - ++
HLL2 /A E LR (Japanese maple) — n "
212 (White Mulberry) - ++ Tt
AbAH/E B (Lance Asiabell) + + 4
AAFLER (Large Chinese Hawthorn) - + i+
A£=2 (Japanese Cornellian Cherry) - - —+
A& XH(Myanmar chive) - - ++
M A I (Japanese sweet flag) + +H+ o
M(Artemisia) - + g
0§ 7| 5E(Asian celandine) + ++ f+
Q7th|( Acanthopanax) + - F++
Of Al LI2 (Japanese Apricot) + N o
20| X}(chinese magnolia vine) + ++ T+
%%#(corn) + + e+
Z(Yama-naruko-yuri) + - r+
QIEZF_(siberian motherwort) - - i+
QI & ¢H(Indian ginseng) + ++ 4
KFAFLER (Japanese White Birch) + i
CHLFS(Bamboo) - + +++
{12 0| Z(Great Burnet) - n T
= (Unishiu orange) - - i+
A =/LZF(Japanese atractylodes) + - e+
FOH(Tall Gastrodia) ++ . f++
A 25 (Cochinchinese Asparagus) - - e+
St=Ef2[(Mongolian Snakegourd) - + ++
CH3|BFL}S (Star anise) + + 4
HE=(Common cattail) + ++ T+
akLt2(Chinese Juniper) + + e+t
S 2 JLA|LFZE (Horned Holly) + +++ ++
=23}/ Z(Safflower) + - e+
=M o B /2= (Baikal Skullcap) + ++++ ++
ZHE L2 (Amur Cork tree) + + i+
2 8LER (Machilus) + . =+
E AL (Bombycis Excrementum) + 4+ T+

++++ very high, +++ high, ++ intermediate, +: low, - negative




Q@ SgHRxol=

[ 7] Alkaline Aol 9]¢ ZFelRio]= 24

LN
e ] Je=EE TTEEE AT B
# (kudzu vine) + +
Z X (licorice) + +

70545 (Sweet Wormwood)

71X|2F dried Adhesive Rehmannia)

HLAO| /= 7| M (mistletoe)

3|3tLt R (Japanese pagoda tree)

77| Xt(Chinese Matrimony Vine )

CHE 0} (Sevenlobed Yam)

&1 (Gigantic angelica)

2} X| 2t K}/ EHX| jerusalem  artichoke)

o 2 = (Boardleaf Liriope)

D2 (Chinese Flowering-quince)

D2t/ EEHTree Paeony)

0| =2{|(Dandleion)

8t5t(Japanese Mint)

i = (Atractylodis Rhizoma)

HL2/AMT{ELLE (Japanese maple)

ELIE(White Mulberry)

At&t/EHE (Lance Asiabell)

MAFLER (Large Chinese Hawthorn)

A=2 (Japanese Cornellian Cherry)

& X (Myanmar chive)

M (Japanese sweet flag)

AA(Artemisia)

ol [+ [+ [+ [+ |||+ ||+ |+ ]+ ]+

I R I R e IR I o [ S R (o IR B [P R [ R o [ o 8

O 7| S E(Asian celandine)

Q7Fm( Acanthopanax)

Oj A Lt2 (Japanese Apricot)

20| X}(chinese magnolia vine)

%##(corn)

Z(Yama-naruko-yuri)

++ [+ [+ |+

+ |+ |+ |+ ]+

QIE_’F_(siberian motherwort)

Ql = ¢t(Indian ginseng)

ApEFLER (Japanese White Birch)

Ci L2 (Bamboo)

212 0|Z(Great Burnet)

Z(Unishiu orange)

A&/ F(Japanese atractylodes)

M OKTall Gastrodia)

M & &(Cochinchinese Asparagus)

Sh=Ef2[(Mongolian Snakegourd)

CH 2| SFLE2 (Star anise)

HE=(Common cattail)

2kLE(Chinese Juniper)

S 2 7LA|ILH R (Horned Holly)

=23}/l & (Safflower)

£ S E /512 (Baikal Skullcap)

%F7| Membranous Milkvetch)

2l L2 (Amur Cork tree)

S HHLEE (Machilus)

o o o T o I I I I I [ I [ [PV B [V S

ZtAt (Bombycis Excrementum)

[+ [+ [+ [+ |||+ |+

e e I o I R o I o I o R B S B R R o [ o o o e o B e B R o R e o e N A A A A A R R R R A R R R A R

+: positive, -: negative




U SUAE =5

# (kudzu vine)

Z X (licorice)

70545 (Sweet Wormwood)

71X|2F dried Adhesive Rehmannia)

HLAO| /= 7| M (mistletoe)

3|3tLt R (Japanese pagoda tree)

77| Xt(Chinese Matrimony Vine )

CHE 0} (Sevenlobed Yam)

&1 (Gigantic angelica)

2} X| 2t K}/ EHX| jerusalem  artichoke)

o 2 = (Boardleaf Liriope)

D2 (Chinese Flowering-quince)

D2t/ EEHTree Paeony)

0| =2{|(Dandleion)

8t5t(Japanese Mint)

i = (Atractylodis Rhizoma)

HL2/AMT{ELLE (Japanese maple)

ELIE(White Mulberry)

At&t/EHE (Lance Asiabell)

MAFLER (Large Chinese Hawthorn)

A=2 (Japanese Cornellian Cherry)

& X (Myanmar chive)

M (Japanese sweet flag)

AA(Artemisia)

O 7| S E(Asian celandine)

Q7Fm( Acanthopanax)

Oj A Lt2 (Japanese Apricot)

20| X}(chinese magnolia vine)

%##(corn)

Z(Yama-naruko-yuri)

QIE_’F_(siberian motherwort)

Ql = ¢t(Indian ginseng)

ApEFLER (Japanese White Birch)

Ci L2 (Bamboo)

212 0|Z(Great Burnet)

Z(Unishiu orange)

A&/ F(Japanese atractylodes)

M OKTall Gastrodia)

M & &(Cochinchinese Asparagus)

Sh=Ef2[(Mongolian Snakegourd)

CH 2| SFLE2 (Star anise)

HE=(Common cattail)

2kLE(Chinese Juniper)

S 2 7LA|ILH R (Horned Holly)

=23}/l & (Safflower)

£ S E /512 (Baikal Skullcap)

%F7| Membranous Milkvetch)

2l L2 (Amur Cork tree)

S HHLEE (Machilus)

ZtAt (Bombycis Excrementum)

+: positive, -: negative

oz| Az
1| 1z

B I I I IR e I I o I IR I I o I R
MHO

i3
+ |+

I I I I I [ I (o I

[+ [+ [+ [+ ][+ [+ [+ ]|+ |+]|+]|+]|+]|+

+ [+ [+ |

I e I o I R [ [ o I o I T R I [ I [T R (8

[+ [+ [+ |+

N I IR R R R R R R R R R R R R R R R R R R R R R R R A R R R A R R R A A R A RS

+ [+ [+ |+




© ®d
[ 9] d3bd A Fe o3 ghd 4
I SAAre 8= EEEET CEEET Sitw By
# (kudzu vine) ++ + +
Z X (licorice) ++ + +
70545 (Sweet Wormwood) + + +
71X|2F dried Adhesive Rehmannia) + - -
72 A0 /2 7| M(mistletoe) ++ + +
3|3tLt R (Japanese pagoda tree) ++ ++ +
77| Xt(Chinese Matrimony Vine ) + + -
CHEOp(Sevenlobed Yam) - + +
&1 (Gigantic angelica) - + +
Sf K| 2Rt/ S EFX| (jerusalem artichoke) + + +
42 5 (Boardleaf Liriope) + + +
L tLEE (Chinese Flowering-quince) ++ + +
D et/ 5 (Tree Paeony) ++ ++ ++
0| =2{|(Dandleion) + + +
8t5t(Japanese Mint) + ++ +
i = (Atractylodis Rhizoma) + + +
HLIR/AMHAELIR(Japanese maple) + ++ +
ELIE(White Mulberry) + + +
AbAt/E El(Lance Asiabell) - - +
APAFLER (Large Chinese Hawthorn) - +
A=2 (Japanese Cornellian Cherry) ++ ++ ++
& X (Myanmar chive) + + +
M (Japanese sweet flag) - - +
AA(Artemisia) ++ ++ +
Ofl 7| 5E (Asian celandine) + + +
Q7tm( Acanthopanax) ++ ++ +
O & L} Z (Japanese Apricot) + + +
20| X}(chinese magnolia vine) + + +
%##(corn) - - +
Z(Yama-naruko-yuri) - - +
QIE_’F_(siberian motherwort) - - +
Ql = ¢t(Indian ginseng) + + +
ApEFLER (Japanese White Birch) + + +
CH L2 (Bamboo) + + +
212 0|Z(Great Burnet) ++ ++ ++
Z(Unishiu orange) ++ ++ +
A&/ F(Japanese atractylodes) - - +
M OKTall Gastrodia) + + +
H 25 (Cochinchinese Asparagus) - +
Sh=Ef2[(Mongolian Snakegourd) - - +
CH 3| BFLEE (Star anise) + + +
HE=(Common cattail) + - +
2kLE(Chinese Juniper) - + +
S 2 7LA|ILH R (Horned Holly) ++ ++ +
=23}/l & (Safflower) + + +
=M S 2 /5= (Baikal Skullcap) + ++ +
%F7| Membranous Milkvetch) + + +
S LE2 (Amur Cork tree) + + -
S 42 (Machilus) ++ ++ +
ZtAt (Bombycis Excrementum) ++ ++ +

++: high, +: low, -: negative




(3) &4tst 55 ©AUn vitro)

(D DPPH free radical A4 &4 (%)

[ 10] DPPH assay= ©|&3 WrFEE, d5FE= 2 4 igd ey it &4
e SFFEE ITFES QA By
Fl(kudzu vine) 0 0 0
Zt = (licorice) 0 0 0
7} =4 (Sweet Wormwood) 232 0 56
71X|Z2H(dried Adhesive Rehmannia) 304 44 452
712 40| /= 7| 2l (mistletoe) 0 60.1 494
3|3}Lt R (Japanese pagoda tree) 0 58.3 0
77| X}(Chinese Matrimony Vine ) 0 0 0
CHE 0O (Sevenlobed Yam) 0 50.6 554
&1l (Gigantic angelica) 0 0 327
Ef K| 2 Rt/ S EHX| (jerusalem artichoke) 0 0 0
G4 2 Z (Boardleaf Liriope) 75.6 54.2 0
D tLE2 (Chinese Flowering-quince) 54 0 0
D2t/ S CHTree Paeony) 0 0 0
ol = (Dandleion) 0 0 0
8t} (Japanese Mint) 0 0 0
B = (Atractylodis Rhizoma) 67.3 0 0
HLLZ/AMAE LR (Japanese maple) 0 0 0
212 (White Mulberry) 0 0 0
A&t/ El(Lance Asiabell) 452 0 0
A AtLER (Large Chinese Hawthorn) 0 0 19
A=8 (Japanese Cornellian Cherry) 0 0 0
A X (Myanmar chive) 0 0 464
M A (Japanese sweet flag) 13.7 9.5 22
£ (Artemisia) 0 0 0
O 7| EZ(Asian celandine) 0 0 0
2 7} (Acanthopanax) 0 0 375
O M LI ZE (Japanese Apricot) 0 0 36.3
20| X}(chinese magnolia vine) 0 0 66.1
2 2=2=(corn) 0 26.8 94
=2 Z(Yama-naruko-yuri) 0 75.6 0
ol & X (siberian motherwort) 29.8 29.8 85.1
Ql = #t(Indian ginseng) 357 0 804
AEFLER (Japanese White Birch) 0 0 804
CHLIS(Bamboo) 0 0 0
712 0| Z(Great Burnet) 0 0 0
=2 (Unishiu orange) 0 0 333
E=/4F(Japanese atractylodes) 0 0 80.4
HORTall Gastrodia) 70.8 3.6 0
X 25 (Cochinchinese Asparagus) 393 542 69.6
St=Ef2[(Mongolian Snakegourd) 76.2 0 58.9
CH 3| SFLIS(Star anise) 0 0 0
HE=(Common cattail) 0 0 0
BkLFZ (Chinese Juniper) 0 0 0
S 2 7IA|LI R (Horned Holly) 0 0 0
=3}/ & (Safflower) 0 0 0
=M S = /2h=(Baikal Skullcap) 0 8.9 98.8
zt7|(Membranous Milkvetch) 75.6 804 0
St L2 (Amur Cork tree) 0 0 0
ZHILFE (Machilus) 0 0 0
ZrAt (Bombycis Excrementum) 0 0 0




@ ABTS free radical M)A &4 (%)

[ 11] ABTS assayE ©| &3 WFF2E, € Ak Ak}
S sie 5= x5 xz 2 o
# (kudzu vine) 0 56.7 4
Z X (licorice) 0 7.1 22.7
70545 (Sweet Wormwood) 0 116 16
74X|2F dried Adhesive Rehmannia) 10.8 121 8.4
712 40|/ 7| M (mistletoe) 332 45 124
3|3tLt R (Japanese pagoda tree) 14 9 4
77| Xt(Chinese Matrimony Vine ) 16.1 4 27.2
CHEOp(Sevenlobed Yam) 18.7 22.7 5.3
&1 (Gigantic angelica) 94.5 21 47
Sf K| 2Rt/ S EFX| (jerusalem artichoke) 354 15.3 47
i 2 = (Boardleaf Liriope) 63.6 8.7 29
D2 (Chinese Flowering-quince) 0.8 0 11
D2t/ EEHTree Paeony) 2.6 13 96.6
Dl =g (Dandleion) 6.6 5.5 98.9
8t5t(Japanese Mint) 6.6 45 174
i = (Atractylodis Rhizoma) 6.9 6.9 2.1
HLIR/AMHAELIR(Japanese maple) 6.6 47 1.6
ELIE(White Mulberry) 0 8.7 2.9
AbAt/E El(Lance Asiabell) 20.1 52.8 6.3
APAFLER (Large Chinese Hawthorn) 10 13 7.7
A=2 (Japanese Cornellian Cherry) 21 0.3 2.6
& X (Myanmar chive) 839 15.3 433
M (Japanese sweet flag) 24 0 3.7
M(Artemisia) 29 2.6 2.6
O 7| =S Z(Asian celandine) 734 32 32
Q7Fm( Acanthopanax) 2.6 21 4.2
O & L} Z (Japanese Apricot) 3.2 6.9 7.7
20| X}(chinese magnolia vine) 327 8.7 17.9
%#—#—(corn) 34 116 8.4
Z(Yama-naruko-yuri) 10.3 84.7 8.7
QIE_’F_(siberian motherwort) 6.1 0.3 9
Ql = ¢t(Indian ginseng) 45 0.3 8.2
ApEFLER (Japanese White Birch) 21 7.9 8.2
Ci L2 (Bamboo) 5.8 13 185
212 0|Z(Great Burnet) 5 29 96.3
Z(Unishiu orange) 11 111 13.7
A&/ F(Japanese atractylodes) 98.7 1.6 34
M OKTall Gastrodia) 5 8.4 7.4
H 25 (Cochinchinese Asparagus) 5 0.8 327
Sh=Ef2[(Mongolian Snakegourd) 26 7.1 7.9
CH 3| BFLEE (Star anise) 0 0 113
HE=(Common cattail) 0 9.5 38.8
2kLE(Chinese Juniper) 45 1.6 211
S 2 7LA|ILH R (Horned Holly) 47 23 4.5
=23}/l & (Safflower) 10 29 8.4
=M S 2 /52 (Baikal Skullcap) 74.4 0 21
27| (Membranous Milkvetch) 5 0.5 11.9
S LE2 (Amur Cork tree) 4 3.7 6.3
S 42 (Machilus) 3.2 35.1 4.5
ZtAt (Bombycis Excrementum) 25.6 2.6 7.9




(4) &+ &5 EAUn vitro)
O ¥4 Escherichia coil
[ 12] O==38b ol ot o gt W5FEE, 45555 2 b Widd o] g+84
I sanE B8 JS=EE CEE SAE S
Fl(kudzu vine) - - 14 x 13
Zt = (licorice) - - 15x 14
7} 4 (Sweet Wormwood) - - 11 x 10
{1X|2H(dried Adhesive Rehmannia) - - 13 x 12
7{ 2 40| /2 7| M (mistletoe) - - 13x13
2|3tLt R (Japanese pagoda tree) - - 11 x 10
77| X}(Chinese Matrimony Vine ) - - 10 x 10
EtZ 0FSevenlobed Yam) - - 13 x 12
&t (Gigantic angelica) - - 12 x 13
Sj K| 2 Xt/ S EFX| (jerusalem artichoke) - - 10 x 10
B4 2 Z (Boardleaf Liriope) - - 12 x 12
DL (Chinese Flowering-quince) - - 13 x11
D2t/ S CHTree Paeony) - - 12 x 1.2
0| =2{|(Dandleion) - - 10 x 10
8t5l(Japanese Mint) - - 10x 10
i = (Atractylodis Rhizoma) - - 10 x 1.1
HLLZ/AMAE LR (Japanese maple) - - 09 x 0.9
ELIZ(White Mulberry) - 11 x 1.2 12 x 12
AbAH/E El(Lance Asiabell) - - 10 x 1.0
APAFLER (Large Chinese Hawthorn) 13 x 14 14 x 1.3 11 x10
A=8 (Japanese Cornellian Cherry) 15 x 15 15x 16 14 x 15
& X (Myanmar chive) 13 x 13 - 12 x 12
M A (Japanese sweet flag) - - 11 x 10
£ (Artemisia) - - 11x11
O 7| EZ(Asian celandine) - - 10 x 10
2 7t1|(Acanthopanax) - - 11x12
O M LI (Japanese Apricot) 15 x 15 16 x 16 13 x14
20| X}(chinese magnolia vine) 15x 13 13 x 14 14 x 15
2 =2=(corn) - - 12 x11
=2 Z(Yama-naruko-yuri) - 11 x11
ol & X (siberian motherwort) - - 11 x11
Ql = ¢t(Indian ginseng) - - 11x11
AEFLER (Japanese White Birch) - - 14 x 13
CH L2 (Bamboo) - - 15 x 13
712 0|Z(Great Burnet) - - 12 x11
Z(Unishiu orange) - - 14 x 13
E=/4F(Japanese atractylodes) - - 13 x 14
M OKTall Gastrodia) - - 12 x13
X 25 (Cochinchinese Asparagus) - - 14 x 14
Sh=EfE2[(Mongolian Snakegourd) - - 14 x 14
CH 3| SFLFE(Star anise) - - 13 x13
HE=(Common cattail) - - -
SkLFZ (Chinese Juniper) - - 12 x 1.2
S 2 7FA|LH R (Horned Holly) - - 1.0 x 09
=3}/ & (Safflower) - - 10 x 1.0
=M S 2 /5= (Baikal Skullcap) - - 11 x 09
zt7|(Membranous Milkvetch) - - 10x 10
St LEZ (Amur Cork tree) - - 09 x 0.9
ZHILFE (Machilus) - - 11x10
ZAt (Bombycis Excrementum) - - -
e Ampicillip 13 x 15 Spec;tinorr.wycin 0.8 x 0.8
Kanamycin 15x 11 Timentin 11 x 11




@ O34 Vibrio parahaemolyticus

[ 13] O238b ol oJst AgujEg|edo g WFFEE, €5F2E 4 A7 MYy J+84
I sanE B8 JS=EE CEE e
Fl(kudzu vine) - - Nl 11
Zt = (licorice) - - 12 x 11
7} 4 (Sweet Wormwood) - - 11 x 1.1
{1X|2H(dried Adhesive Rehmannia) - - 13x13
7{ 2 40| /2 7| M (mistletoe) - - 13x13
2|3tLt R (Japanese pagoda tree) - - 11 x 11
77| X}(Chinese Matrimony Vine ) - - 13 x12
EtZ 0FSevenlobed Yam) - - 14 x 14
&t (Gigantic angelica) - - 12 x 11
Sj K| 2 Xt/ S EFX| (jerusalem artichoke) - - 10x 11
B4 2 Z (Boardleaf Liriope) - - 12 x 12
DL (Chinese Flowering-quince) - - 10x 11
D2t/ S CHTree Paeony) - - 11 x 1.1
0| =2{|(Dandleion) - - 12x13
8t5l(Japanese Mint) - - 12 x13
i = (Atractylodis Rhizoma) - - 11 x 11
HLLZ/AMAE LR (Japanese maple) - - 11x11
ELIZ(White Mulberry) - 11 x 1.1 14 x 14
ApAt/E El(Lance Asiabell) - - 12 x 12
APAFLER (Large Chinese Hawthorn) 12 x 12 11x11 11 x11
A=8 (Japanese Cornellian Cherry) 12 x 1.2 12x11 13 x13
& X (Myanmar chive) - - 12 x 12
M A (Japanese sweet flag) - - 12 x 12
£ (Artemisia) - - 10 x 1.0
O 7| EZ(Asian celandine) - - 12 x 12
2 7t1|(Acanthopanax) - - 11x11
O M LI (Japanese Apricot) 13x13 11 x 11 12x13
20| X}(chinese magnolia vine) 13 x 14 11x11 14 x 15
2 =2=(corn) - - 12 x12
=2 Z(Yama-naruko-yuri) - 11 x10
ol & X (siberian motherwort) - - 13 x 12
Ql = ¢t(Indian ginseng) - - 11 x 12
AEFLER (Japanese White Birch) - - 13 x 14
CH L2 (Bamboo) - - 14 x 16
712 0|Z(Great Burnet) - - 13 x11
Z(Unishiu orange) - - 11 x 12
E=/4F(Japanese atractylodes) - - 12 x 11
M OKTall Gastrodia) - - 12 x 12
X 25 (Cochinchinese Asparagus) - - 12x12
Sh=EfE2[(Mongolian Snakegourd) - - 13 x 15
CH 3| SFLFE(Star anise) - - 13 x13
HE=(Common cattail) - - 09 x 1.0
SkLFZ (Chinese Juniper) - - 15x 14
S 2 7FA|LH R (Horned Holly) - - 12 x 11
=3}/ & (Safflower) - - 14 x 14
=M S 2 /5= (Baikal Skullcap) - - 11 x 11
zt7|(Membranous Milkvetch) - - 15x 14
St LEZ (Amur Cork tree) - - 12 x 12
ZHILFE (Machilus) - - 11 x 11
ZAt (Bombycis Excrementum) - - 10 x 1.0
e Ampicillip 13 x 14 Spec;tinorr.wycin 0.8 x 0.8
Kanamycin 12 x 1.1 Timentin 11 x 11




Q@ ¥ Listeria monocytogens
[ 14] ) 23spabg o] o s eolitol

T SHAH 25

Fl(kudzu vine)

FAES (Iicorice)

7} 554 (Sweet Wormwood)

7-|X|9F dried Adhesive Rehmannia)

{2 4H0|/= 7| M (mistletoe)

0.9

x 0.9

3|3}Lt R (Japanese pagoda tree)

77| X}(Chinese Matrimony Vine )

CHE0f(Sevenlobed Yam)

0.8

0.9

& (Gigantic angelica)

0.9

0.9

2 X| ZtX}/55 EFX| (jerusalem  artichoke)

2 2 5 (Boardleaf Liriope)

0.9

x 0.8

L 1tLHE (Chinese Flowering-quince)

D2t/ S CHTree Paeony)

0.9

x 0.7

0l =2{|(Dandleion)

8t5l(Japanese Mint)

0.8

Bl = (Atractylodis Rhizoma)

0.9

x 0.8
x 0.7

HLL2 /A EL}E (Japanese maple)

ELIE (White Mulberry)

1.0

1.0

AtAH/E E(Lance Asiabell)

0.8

0.9

ArAFLER (Large Chinese Hawthorn)

0.9

1.0

A==9 (Japanese Cornellian Cherry)

1.0

&K (Myanmar chive)

0.75

0.70

1.0

1.0

M &2 (Japanese sweet flag)

0.8

0.9

£ (Artemisia)

0.8

X
X
X
x 1.0
X
X
X

0.8

1.0

1.0

Ol 7| S E(Asian celandine)

Q7}m( Acanthopanax)

Oj AL} (Japanese Apricot)

1.0

11

11

13

20| X}(chinese magnolia vine)

0.8

X
x 0.8

1.0

1.0

%##kmm

Z(Yama-naruko-yuri)

QlE_j.S(siberian motherwort)

QI &= M(Indian ginseng)

XHE LR (Japanese White Birch)

1.0

1.0

CHLIS(Bamboo)

1.0

1.0

712 0|Z(Great Burnet)

=2 (Unishiu orange)

&= /4F (Japanese atractylodes)

HOpTall Gastrodia)

A 23 (Cochinchinese Asparagus)

Sl=Ef2[(Mongolian Snakegourd)

CH 3| SFLFE(Star anise)

H=(Common cattail)

BkL}FZ (Chinese Juniper)

1.0

0.8

S 2 TLA|LIR (Horned Holly)

=3}/ & (Safflower)

0.9

0.9

&M o = /513 (Baikal Skullcap)

%F7|(Membranous Milkvetch)

0.9

0.9

2 LR (Amur Cork tree)

S HILFE (Machilus)

ZrAt (Bombycis Excrementum)

Ampicillin

Spectinomycin

11 x 11

YYYET

Kanamycin

11 x 11

Timentin




@ AHFA Staphylococcus aureus

[¥ 15] H2=agibiel & 2247 ddd dd WFFEE, 455F5EF 2 it widdy g+484
S SARte B2 dSFEE ITFES A By
Fl(kudzu vine) - - 14 x 15
7*"‘<(Iicorice) - - 15x 15
7} 554 (Sweet Wormwood) - - 16 x 1.7
7-|X|9F dried Adhesive Rehmannia) - - 15x 15
7{ 40| /2 7| M (mistletoe) - - 17 x 1.7
3|3}Lt R (Japanese pagoda tree) - - 14 x 14
77| X}(Chinese Matrimony Vine ) - - 14 x13
CHZ0RSevenlobed Yam) - - 16 x 16
& (Gigantic angelica) - - 13 x13
Ef K| 2 Xt/ S EEX| (jerusalem artichoke) - - 14 x 14
B4 2 Z (Boardleaf Liriope) - - 13 x 14
D2 (Chinese Flowering-quince) - - 14 x 14
D2t/ S CHTree Paeony) - - 15x 15
0l =d|(Dandleion) - - 13 x 14
8t5l(Japanese Mint) - - 13 x 12
B = (Atractylodis Rhizoma) - - 12 x 1.2
HLLE /A ELLZ (Japanese maple) - - 13 x 1.3
ELIE (White Mulberry) - 09 x 1.0 15x 15
A4t/ El(Lance Asiabell) - - 14 x 14
ArAFLER (Large Chinese Hawthorn) 13 x 13 12 x 12 13 x12
A==9 (Japanese Cornellian Cherry) 12 x 13 11 x 12 14 x 14
A X (Myanmar chive) 10 x 1.0 - 14 x 15
M A (Japanese sweet flag) - - 15 x 15
£ (Artemisia) - - 13x12
O 7| EZ(Asian celandine) - - 16 x 16
2 7} (Acanthopanax) - - 14 x 14
O M LI (Japanese Apricot) 15x 16 11x12 15x 15
20| X}(chinese magnolia vine) 15x 14 11x11 15x 15
%—’,‘——’.‘—(corn) - - 13 x13
Z(Yama-naruko-yuri) - - 10 x 1.0
QlE_j.S(siberian motherwort) - - 11 x11
Ol = #k(Indian ginseng) - - 12x11
AEFLER (Japanese White Birch) - - 13 x 12
CHLIS(Bamboo) - - 13 x 12
712 0|Z(Great Burnet) - - 11x11
=2 (Unishiu orange) - - 14 x 14
AE /A F(Japanese atractylodes) - - 13 x 13
HOpTall Gastrodia) - - 12 x 1.2
X 2 -5 (Cochinchinese Asparagus) - - 13 x14
Sl=Ef2[(Mongolian Snakegourd) - - 13 x14
CH 3| SFLFE(Star anise) - - 14 x 14
HE=(Common cattail) - - 0.9 x 09
BkL}FZ (Chinese Juniper) - - 13 x13
S 2 TLA|LIR (Horned Holly) - - 11x11
=3}/ & (Safflower) - - 14 x 14
=M S = /2h=(Baikal Skullcap) - - 13 x 12
2t7|(Membranous Milkvetch) - - 12x13
St L2 (Amur Cork tree) - - 1.1 x 10
S HFLFE (Machilus) - - 09 x 0.9
ZrAt (Bombycis Excrementum) - - -
e Ampicillip 13 x 15 Spec.tinon'.\ycin 0.8 x 0.8
Kanamycin 15x 11 Timentin 11 x 11




® 134X Propionibacterium acnes

[ 16] 2=z g4y ol o3 =gl gt YF-F2E, d5F2E 4 it ogd e 24
S SARte B2 dSFEE ITFES SAE By
Fl(kudzu vine) - - 26 x 2.7
7*"‘<(Iicorice) - - 15x 15
7} 545 (Sweet Wormwood) - - 24 x 23
7-|X|9F dried Adhesive Rehmannia) - - 20 x 2.1
712 AH0|/2 7| M (mistletoe) - - -
3|3}Lt R (Japanese pagoda tree) - - 16 x 19
77| X}(Chinese Matrimony Vine ) - - 15x 15
CHZ0RSevenlobed Yam) - - -
& (Gigantic angelica) - -
Ef K| 2 Xt/ S EEX| (jerusalem artichoke) - - -
B4 2 Z (Boardleaf Liriope) - - -
D2 (Chinese Flowering-quince) - - -
D2t/ S CHTree Paeony) - 16 x 1.5 -
0l =d|(Dandleion) - - 15x 15
8t5l(Japanese Mint) - - 22 x 24
B = (Atractylodis Rhizoma) - - 16 x 19
HLLE /A ELLZ (Japanese maple) - - 21 x 22
ELIE (White Mulberry) - 15x 14 14 x 15
A4t/ El(Lance Asiabell) 31 x 3.2 - 15x 15
ArAFLER (Large Chinese Hawthorn) - 12 x 12 14 x 15
A==9 (Japanese Cornellian Cherry) 15x 14 15 x 15 15x 15
A X (Myanmar chive) - - 15x 16
M A (Japanese sweet flag) - - -
£ (Artemisia) - - 22 x 25
O 7| EZ(Asian celandine) - - 15x 19
2 7} (Acanthopanax) 1.7 x 1.6 - -
O M LI (Japanese Apricot) 23 x 2.2 14 x 1.7
20| X}(chinese magnolia vine) - 15x 15 16 x 16
%—’,‘——’.‘—(corn) - - 28 x 2.9

Z(Yama-naruko-yuri) - - -
QlE_j.S(siberian motherwort) - 29 x 2.7 18 x 1.6
Ol = #k(Indian ginseng) 28 x 3.0 20 x 1.8 21 x 2.3
AEFLER (Japanese White Birch) - - 1.8 x 1.8
CHLIS(Bamboo) - - 17 x 1.8
712 0|Z(Great Burnet) 32 x 30 34 x 35 29 x 25
=2 (Unishiu orange) - - 20 x 2.2
AE /A F(Japanese atractylodes) 27 x 2.8 - 21 x 22
HOpTall Gastrodia) 19 x 21 - 19 x 21
X 2 -5 (Cochinchinese Asparagus) - - 20 x 2.2
Sl=Ef2[(Mongolian Snakegourd) - - 20 x 2.0
CH 3| SFLFE(Star anise) - - 21 x 2.3
HE=(Common cattail) - - -
BkL}FZ (Chinese Juniper) - - -
S 2 TLA|LIR (Horned Holly) - - -
=3}/ & (Safflower) - - -
=M S = /2h=(Baikal Skullcap) - 15 x 15 -
2t7|(Membranous Milkvetch) 24 x 2.3 - -
SHEH L2 (Amur Cork tree) 19 x 19 - -
S HFLFE (Machilus) 25 x 26 - 16 x 1.9
ZrAt (Bombycis Excrementum) - - -

e Ampicillip - Spec.tinon'.\ycin -

Kanamycin 3.1 x 3.0 Timentin -




(G) v g% =A(n vitro) tyrosinase A A
D tyrosinase A &4: 714 (L-DOPA)

[% 20] Y5355, 95355 9 47 wg9(0.2 mg/mL)9| tyrosinase &A1 24(%)
I sanE B8 TEETE CEE e
Fl(kudzu vine) 91.0 95.0 88.0
Zt = (licorice) 904 92.6 0
7} 4 (Sweet Wormwood) 85.3 95.9 0
{1X|2H(dried Adhesive Rehmannia) 914 95.6 89.3
7{ 2 40| /2 7| M (mistletoe) 0 93.8 0
2|3tLt R (Japanese pagoda tree) 88.1 94.3 78.6
77| X}(Chinese Matrimony Vine ) 96.3 92.3 933
EtZ 0FSevenlobed Yam) 61.5 60.0 80.0
&t (Gigantic angelica) 70.6 81.8 0
Sj K| 2 Xt/ S EFX| (jerusalem artichoke) 0 90.9 70.0
B4 2 Z (Boardleaf Liriope) 76.2 0 875
DL (Chinese Flowering-quince) 76.2 90.0 250
D2t/ S CHTree Paeony) 79.2 85.7 57.1
0| =2{|(Dandleion) 91.7 941 75.0
8t5l(Japanese Mint) 91.1 90.0 90.3
i = (Atractylodis Rhizoma) 50.0 0 25.0
HLLZ/AMAE LR (Japanese maple) 85.7 88.2 0
ELIZ(White Mulberry) 95.2 90.5 0
AbAH/E El(Lance Asiabell) 68.8 0 66.7
APAFLER (Large Chinese Hawthorn) 77.3 77.8 85.0
A=8 (Japanese Cornellian Cherry) 934 0 0
& X (Myanmar chive) 0 0 80.0
M A (Japanese sweet flag) 0 333 0
£ (Artemisia) 0 87.5 90.3
O 7| EZ(Asian celandine) 0 97.2 0
2 7t1|(Acanthopanax) 90.7 974 0
O M LI (Japanese Apricot) 97.2 99.0 0
20| X}(chinese magnolia vine) 95.8 98.3 50.0
2 2=2=(corn) 91.5 97.3 0
=2 Z(Yama-naruko-yuri) 92.6 97.3 0
ol & X (siberian motherwort) 87.3 96.9 0
Ql = ¢t(Indian ginseng) 82.8 96.9 0
AEFLER (Japanese White Birch) 77.3 97.7 0
CH L2 (Bamboo) 87.2 97.6 0
712 0|Z(Great Burnet) 89.1 97.1 76.9
Z(Unishiu orange) 84.4 974 0
E=/4F(Japanese atractylodes) 90.0 97.1 0
M OKTall Gastrodia) 87.8 97.0 70.0
X 25 (Cochinchinese Asparagus) 79.2 97.5 0
Sh=EfE2[(Mongolian Snakegourd) 84.4 98.2 0
CH 3| SFLFE(Star anise) 929 96.6 0
HE=(Common cattail) 89.1 97.1 0
SkLFZ (Chinese Juniper) 82.1 97.2 0
S 2 7FA|LH R (Horned Holly) 91.1 97.7 0
=3}/ & (Safflower) 73.7 974 0
=M S 2 /5= (Baikal Skullcap) 73.7 97.3 57.1
zt7|(Membranous Milkvetch) 82.8 97.7 40.0
St LEZ (Amur Cork tree) 80.8 97.8 0
ZHILFE (Machilus) 90.9 97.0 0
ZAt (Bombycis Excrementum) 79.2 97.3 0
QML= Kojic acid 50uM 78.3 92.6 89.7
SMI|EF assay  buffer 0 0 0




@ elastase JA &4: 71& [N-succinyl-(L-Ala)3-p-nitoanilide]

[£ 21] Y5525, €555 E 2 b 0.2 mg/mL)2] elastasee] H#| &23(0OD 410nm)
S sAxte B2 STFEE ITFEES A By
# (kudzu vine) 0.007 0.008 0
Zt X (licorice) 0.012 0.006 0.015
70545 (Sweet Wormwood) 0.002 0.007 0.022
7AX|ZH(dried Adhesive Rehmannia) 0.011 0.007 0.012
712 4H0|/2 7| M (mistletoe) 0.013 0.001 0.007
3|3}Lt R (Japanese pagoda tree) 0.005 0.017 0.009
77| Xt(Chinese Matrimony Vine ) 0.012 0.008 0.003
CHZ0RSevenlobed Yam) 0.012 0 0.011
&1l (Gigantic angelica) 0.010 0.007 0.019
Ef K| & Rt/ S EFX| (jerusalem artichoke) 0.015 0 0.007
i 2 = (Boardleaf Liriope) 0.001 0.008 0.011
D2 (Chinese Flowering-quince) 0.006 0.008 0.004
D2t/ EEHTree Paeony) 0.008 0.007 0.009
0= g (Dandleion) 0.011 0.009 0.009
8t5}(Japanese Mint) 0.011 0.007 0.006
B = (Atractylodis Rhizoma) 0.012 0.006 0.007
L2 /AMAELIR(Japanese maple) 0.032 0.010 0.007
2 LHE(White Mulberry) 0.054 0.015 0.008
AbAb/E El(Lance Asiabell) 0.011 0.007 0.009
ArAtLER (Large Chinese Hawthorn) 0.010 0.023 0
A2 (Japanese Cornellian Cherry) 0.006 0.000 0.005
A X (Myanmar chive) 0.011 0.007 0.009
M (Japanese sweet flag) 0.008 0.016 0.007
25 (Artemisia) 0.013 0.012 0.016
Ol 7| 5E(Asian celandine) 0.007 0.001 0.008
2 7} (Acanthopanax) 0.005 0 0.007
O & L} Z (Japanese Apricot) 0 0 0.009
20| X}(chinese magnolia vine) 0.013 0.030 0.006
24=2=(corn) 0.011 0 0.008
=2 Z(Yama-naruko-yuri) 0.006 0.007 0.011
ol & X (siberian motherwort) 0 0 0.008
Q| = #k(Indian ginseng) 0 0.035 0.009
ApEFLER (Japanese White Birch) 0.002 0 0.009
CHLIS-(Bamboo) 0.002 0 0.119
212 0|Z(Great Burnet) 0 0 0.005
= (Unishiu orange) 0.012 0 0.007
A&/ F(Japanese atractylodes) 0 0 0.008
HOpTall Gastrodia) 0.003 0 0.007
H 25 (Cochinchinese Asparagus) 0 0 0.006
Sl=Ef2[(Mongolian Snakegourd) 0.001 0.013 0.008
CH 3| 2L (Star anise) 0.002 0 0.014
HE=(Common cattail) 0 0 0.007
gkLFE (Chinese Juniper) 0 0 0.007
S 2 TLA|LI R (Horned Holly) 0.009 0 0.009
=23}/l & (Safflower) 0 0 0.007
=M S = /2h=(Baikal Skullcap) 0 0.008 0.008
Zt7|(Membranous Milkvetch) 0 0.033 0.045
SHEH L2 (Amur Cork tree) 0 0.003 0.008
SHILFE (Machilus) 0 0 0.009
ZrAt (Bombycis Excrementum) 0 0.003 0.153
YT assay  buffer \ 00 \ 0 \ 0
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@ UPLC-Triple-TOF-MS
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Acetate Fractions, from
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Abstract: Identification of medicinal plants and naturally derived compounds as new natural
antioxidant and antibacterial sources for topical acne treatment has long been important. To determine
anti-Propionibacterium acnes activity and in vitro antioxidant activities, Sanguisorba officinalis L. root
(SOR) was extracted with cold water (CWE), hot water (HWE), and methanol (ME), and each
extract was fractionated successively with hexane, ethyl acetate (EA), and butanol to determine
whether the activities could be attributed to the total phenolic, flavonoid, terpenoid, and condensed
tannin contents. Pearson’s correlation coefficients were analyzed between the respective variables.
The SOR CWE, HWE, ME, and their respective EA fractions showed anti-P. acnes activity based on the
paper disc diffusion method on agar plates, minimum inhibitory concentration (MIC), and minimal
bactericidal concentration (MBC). The MIC against P. acnes had a moderate (+) correlation with
the total phenolic content, but not with the other measures. The 2,2-diphenyl-1-picrylhydrazyl
(DPPH) scavenging capacity (SC) had a strong (-) correlation with the total phenolic content
and a moderate (-) correlation with the total flavonoid content. The total antioxidant capacity
had a strong (+) correlation with the condensed tannin content. Linoleic acid peroxidation
inhibition had a strong (-) correlation with the total phenolic content. To elucidate the major
active phytochemicals in the CWE-EA, HWE-EA, and ME-EA fractions, high performance liquid
chromatography-ultraviolet (HPLC-UV) and ultra high performance liquid chromatography coupled
with hybrid triple quadrupole time-of-flight mass spectrometry (UHPLC-QTOF-MS) were performed.
The HPLC-UV analysis showed the presence of nine compounds in common (arjunic acid and/or
euscaphic acid, gallic acid, kaempferol, caffeic acid, ferulic acid, tannic acid, and coumarin, quercetin).
The UHPLC-QTOF-MS analysis showed the presence of nine compounds in common (gallic acid;
caffeic acid; umbelliferone; arjunic acid, euscaphic acid, and/or tormentic acid; pomolic acid;
rosamultic acid; and benzoic acid). When standards of the identified phytochemicals were tested
against the same bacterium, quercetin, coumarin, and euscaphic acid showed antibacterial activity
against P. acnes.

Keywords: Sanguisorba officinalis L. root; cold water extract; hot water extract; methanol extract;
ethyl acetate fraction; anti-Propionibacterium acnes activity; in vitro antioxidant activities

Molecules 2018, 23, 3001; d0i:10.3390/molecules23113001 www.mdpi.com/journal/molecules




g HES  H+FEZCWEO| SZUX & FSFEEHWES| SZUX 5
50 g 0.2916 g 04673 g

O YFFEE 9 dFFEEY £ E(fraction) A=

o WFERZE 4 5354 dAFY ES HU3 3, BYAFE o] &dte] FAo] g
FE812 n-g2k, HolAH Ol E, FE-e 9 E& AHUE st 74 Y&
FEo 9=

o Hx] BAFo| n-daS ZF5e FeFow Wy 2 533 & F£23 FZ8ujo F
02 UHEE WA gt. FEEME BEdtn 42 q9S g e e w
o dolAHo|E9} HetE&S AR Yo 72t &3+

o o] FELUE Fe oA Ze ko g HUEIAT F& 2 B3 FAY NS S

Extract with
Extract with hot water
cold water
. Extraction with | €vaporation Hexane
: ; evaporation ey :
Extraction with p Hexane n-hexane concentration action
n-hexane concentration fraction
Extraction with evaporation Ethy| acetate Extraction with m Ethyl ac_etate
ethyl acetate | concentration. fraction ethyl acetate | concentration fraction
Extraction with | evaporation Butanol Extraction with | evaporation Butanol
Y . e —— .
n-butanol concentration fraction n-butanol concentration fraction

Water Water
fraction fraction

(28 1] AFY WeFss 2 957225 &4 29 2gAHY 585

= 3 7]
QO IEFAHQE) P TFFETGD)l g d+F S AL I 4 (paper disk
diffusion method), & 4~ A|& =(minimum inhibitoryconcentration, MIC) 2
# A2+ s =(minimum bactericidal concentration, MBC)E Al-&3la] 3713152
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(23 2] Af WFFEECWE) 2 Y5325 odoiAHolE B E(CWE-EA2 o=
&+ (Propionibacterium acnes)oll gt FH&FS FAs A FHAux &2 H(paper
disc agar diffusion method)elt}. 19 (A)= CWE 10 mg/disk A&+, FA8FQ), =
FFEAEY Q)Y =gl gk AASS B Aoty 28 B SFFAHETFD
2 CWE 1 mg/disk A 2]7(2), 3 mg/disk *&]7(3), 5 mg/disk *&]7(4)2] A=Fol
g AAES #FFG Alelty. a9 (O FFFAE7HD ¥ CWE-EA 1 mg/disk A&+
(2), 3 mg/disk *€]7+(3), 5 mg/disk #2742 A=EF g JAZS AZ3 AR

(28 3] A dFFEFEHWE) 2 d5FE2E9 dEolMHolE B EHWE-EA2 o=
&+t (Propionibacterium acnes)oll Wt FHEFS A Ao FHAu= i H(paper
disc agar diffusion method)elth. 18 (A)= HWE 10 mg/disk =271, FA&7Q2), &
FFEAE TR A=Fdol g dASS B Aot 28 B SFHFAEFD
2 HWE 1 mg/disk #2]7+2), 3 mg/disk #2]7+(3), 5 mg/disk #2]7:4)e] AE=Fto] o
g JAZS #E Adoelth a9 (O FFFA8 71 9 HWE-EA 1 mg/disk A&+
(2), 3 mg/disk %2]73), 5 mg/disk 274 A=FFd that A S FEA3 AL

(3




n-hexane
fraction

ethyl acetate
fraction

n-butanol
fraction

water
fraction

(28 4] A7 WFFE=CWEE d+-F2EHWEY n-F4Hn-hexane), o€ olAE| o] E
(ethyl acetate), n-F&-<=2(n-butano) ¥ & EIES YA FHI|A| 4P H(paper disc
agar diffusion method)oll 2J3] A=F+F A3 vlw

23 A5EZZ(CWE)Q PO E £ E(CWEEA)]

[# 3] AF dFF2E 2 JdEolbHolE BRI ES] Zaveydtgglg oy ok
HAIAF=MIC) 2 FH2AFF5=MBO)

FTEE MIC(pg/mL) MBC(ug/mL)
............... deFES(CWE) 120 2300
..... O ZOtMEHOIE 2=l=(CWEEA) 156 312
e B EEEWAWE) 625 1250
OJ £l OF M| Efj O| E £ [ E(HWE-EA) 156 312




O WFF=E 9 BEY 784 47 0 HA2AAFE=MIO 2 HA44+5=MBO)

o [3 3lo e nie} Zo], 2uoYutg gl oIy ol tid WFFF
Lol EH o E B Eo MIC e 1250 pg/mL 2 156 xg/mLE =A%

o [3 3]o] YERH ule} o], ZEa o UutE g R oAU e WrFEE 9
ol EH o E EEEo MBC #& 2500 xg/mL @ 312 xg/mLE ZAHEHIS

e [19 5] YFFZE 2 oHolAHoE B3 E MC % MBC %54 F24
TS A=

ru{n;gm{u

Control

CWE-EA fraction

Control 156 pg/ml 312 pg/ml

A=) 5]

© %—’F—’F%% 2 B9 E9 FHEA AT - AALYAIFEMIO) ¢ FHAa4HFE=MBO)
Zol, zgy e yite g% oAy zo 3 d-F=E H
F2 625 pg/mL 2 156 pg/mLZ SH = AL

o}
ol golAlH o2 ¥
o [ 3o vhehd wle}

3]

o], 2y oyuteele HIAze I WEFEE o
dgolAElo]E B8 2] MBC e 1250 wg/mL % 312 pg/mlLE ZA UL
o [1% 5] UFFEE 2 JEohiEo]E BEE MIC 2 MBC =4 224 84 7%

B3RS




© FA=EHF A4S 7 AfF IFFEECVEY E5FZE(HWEY JdEolAE #8
E AE 4 95 32etE 3¢ 3(Thin layer chromatography; TLC)
O x Sl

HWE

Control 62511g/ml 1250 pg/ml

Control

g4 6] AfFY dFFE==HWE) 2 oA H | EMHWE-EA)S] A E=F

(Propionibacterium acnes)°| t3t HAJA5=MIC) ¥ HA2a4#5=MBOZS &<ls)
7] Y5t AR o] F2Y A4 FFE &g AR

o
f

caffeic acid, ferulic acid, quercetin, kaempferol R¢ Zt3 H]<=3F bandS

_l (

A

Pl * &suq‘g 71

—d—

—3-
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CWE HWE CWE HWE CWE HWE

Starting point —




(28 7] AR Y+FZSECWE) olgolAH o] E(ethyl acetate) 3 E2 silica gel 60
glass plateo] HXA|star T&8n] ethyl acetate, n-hexane, chloroform, acetic
acid(40:30:30:2, v/viviv) 2 Z7Rsta UV 33 254 nm (A), 366 nm (B) 2 34k A3z go]

M (002 BHEYS

® 2ol= YA M) ek F=5ME)
Q FEFE THF
(£ 4] AfERE dgs 22 58 F3F
XN HES HEt=FES(ME)S| SHAX F2&
50 g 35 ¢g

o« EHEFEE AT B AN F, BYJEE o] Gt FHo| BE FZ§)
n-sla, olgolAElelE, Heke 8 B A EFstel 27 £ F2HAS
o« A Booio] n-d4e ZR4 EFOR Wu 2 EFY T £33 2E8ve T

Extract with
methanol

h 4
Extraction with | eévaporation Hexane
n-hexane concentration fraction
, V
Extraction with | €vaporation Ethyl acetate
ethyl acetate concentration fraction

l

Extraction with | evaporation Butanol

(1" 8]l vgEFEE2 &9 34 M=
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@ @823, AH#9 Uﬂ%—%—ir%“ EL Oﬂgohﬂﬂlolé T8E =8 AT BFolA oA
5 5 oldopAlElclE 8 E 5 mg/disk Al FolA 7 AHE &

2

(28 9] AF WeELF==ME 2 F=
(Propionibacterium acnes)®| ™3d+ FFZHES 2243 93 Hau)x 2 (paper disc
agar diffusion method)elth. 18 A+ wWEE A7) 2 ME 1 mg/disk A2 7(2), 3
mg/disk A 2]7(3), 5 mg/disk T4l A=F gt AASS FEG Azlojt. I
d B Hge A1 3 ME-EA 1 mg/disk A 27+2), 3 mg/disk A7), 5
mg/disk &4 =S ta JATL BE3I AR

HeEFE2=ME 9 3 EME-EA9 248 243

@ [ 5lo Yepd wpe}l o], z2a e Udtg gl ofay 2o i mugsFEE 2 94"
oAHIo|E E&E2] MIC 32 312 pg/mL % 156 pxg/mLE S EH A2

© MICE Aelel $=RT 1 o] wxo afigstes A@ae] vk 100 «L 2 A
Ao =Eshe] #-& wid & plate AollA #AEEE= FZY(colony) FE A FH ASSt
R

© ojn FAFAAE FEY F7F 100% AAEHAA = BAE UElE FE2E5 AZHUFES
MBCZ ZAslx [ 5] 2 [’ 1019} 2] 2A A=

@ [3 5l YR vie} o], 23 uUute| gl ofayxd g WeeFEE 9 odd"
oLAH o] E B8 Eo] MBC a2 312 xg/mL ¥ 156 xg/mLE SHEHAS
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e g ol =Zy e o

TE= MIC(ug/mL) MBC(ug/mL)
............... MetazEaME) 332
Ol EIOLMIHIO|E &=l =(ME-EA) 156 156

Control

ME-EA fraction
Control

(28 10] Ao w&

TMC) 2 HAA2AFEEMBOE 3913ty 95te uAuA ] 22y 4 5= 3
gk ARzl

—%—% =(ME)e| =5+

= (Propionibacterium acnes)©l| o g+

ook

Fl e B4 717 ol delAElo]E

E P3Eo 4¥ 24

S|
Hl= 3 ZwlE 783 (Thin layer chromatography; TLC)

'@@

FASEHF G S 7H cd"olAlEolE & &E& silica gel 60 glass plate(20 x 20 cm
Merck, DarDarmstadt, Germany)& °]§3ste] FEEXE/ dEAH =12, vIv) £ &)

stod sk UV A Z(254 nm 2 366 nm 33 2 Ak A~z go] WA o oE
olAlElolE REE3 FFE ZH(caffeic acid, gallic acid, kaempferol, kojic acid, ferulic
acid, quercetin)a}¢] R 3k= vlnste] B33

e XTE

2Rl caffeic acid, gallic acid, kojic acid, kaempferol Ry k3% H]$=%F bandE &<
T })\M% [———7—131:: 11]

S




E: Kaempferol H : Caffeic acid I: Gallic acid  J: Kojic acid

(29 11] AF2 WeHEFESEME)S of Yol H o] E(ethyl acetate) ¥ ES silica gel 60
glass plated] H=A|slx &3+8w] chloroform / ethyl ether (1:2, v/v) & 7|8t UV 3}
7 254 nm (A), 366 nm (B) & &4 2~ go] WAy (O)o= 4%

10 High performance liquid chromatography(HPLC)

O WFFEE 4 EFFEY ddoAHE E8=

e HPLC WO 2 A dFFEEY dEoMHolE &8& FolA FF=2 %49 retention
time2 W3t 259 hydroxycinnamic acids(caffeic acid, ferulic acid) 2= 2%9]
flavonols(quercetin, kaempfero)S &2l (18 12]

o dHolAHo|E B EE F caffeic acid, ferulic acid, quercetin, kaempferol 5& X3}

o3 wxe EZo] AEHUoW 15 ferulic acid o] 7 =3k
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(29 12] A9 d+-FE=(CWE), @5F=EHWE), HaEFEE5MES o dolAH o]
E(ethyl acetate) #3 &S HPLC-DADZ #2413+ Zo|t}. (1) gallic acid, (2) caffeic
acid, (3) ferulic acid, (4) coumarin, (5) quercetin, (6) kaempferol, (7) euscaphic acid,
(UD) CWE-EAA U= X3k £4, (U2) ME-EAOA BHeuA] 23 =4

@ UPLC-Triple-TOF-MS

[3E 6] Afrel WerEe, dFEe, MEESFEE2 JdYotAHE E38&9 MS &4

Score  Molecular Expected / Found Error RT

Sample Compound name (%) weight Formula (m/2) (ppm) (min)
Kaempferol 85 287.06 CisH100¢  287.0550 / 287.0637 04 0.70

Gallic acid 92 171.03 C/HeOs  171.0288 / 171.0287 -0.8 0.89

Coumarin 71 147.04 CoHeO,  147.0441 / 147.0439 -0.8 1.01

CWE-EA Quercetin 85 303.05 CisH1007  303.0499 / 303.0500 0.1 1.02
Caffeic acid 91 181.05 CoHsO,  181.0495 / 181.0494 -0.9 1.13

Trans-ferulic acid 81 195.07 CioH1004 195.0652 / 195.0651 -0.5 1.29

Euscaphic acid 97 489.36 C3oH430s5  489.3575 / 489.3574 -0.2 3.92

Gallic acid 61 171.03 C/HsOs  171.0288 / 171.0288 -0.1 0.92

Quercetin 87 303.05 CisH1007  303.0499 / 303.0498 -04 1.02

HWE-EA Trans-ferulic acid 84 195.07 Ci0H1004  195.0652 / 195.0650 -0.7 1.30
Caffeic acid 92 181.05 CoHsO,  181.0495 / 181.0496 0.6 1.15

Euscaphic acid 64 489.36 C30H4s0s  489.3575 / 489.3577 0.5 3.89

Kaempferol 85 287.06 CisH100¢  287.0550 / 287.0551 04 3.90

Gallic acid 55 171.03 C/HsOs  171.0288 / 171.0290 10 0.88

Caffeic acid 96 181.05 CoHsO,  181.0495 / 181.0496 04 1.07

ME-EA Kaempferol 81 287.06 CisH100s  287.0550 / 287.0548 -0.7 2.25
Coumarin 84 147.04 CoHeO,  147.0441 / 147.0442 11 2.27

Euscaphic acid 74 489.36 C30HasOs  489.3575 / 489.3574 -0.1 3.85
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[ 13] UHPLC-Triple-TOF-MS&
kaempferol, (c) gallic acid, (d) caffeic acid, (e) quercetin, (f) coumarin, (g) euscaphic
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Mass/Charge. Da
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(3 1] &5 Erj Faefe] MIC 274

SLIE Foj L=y OD 600 nm

50 mg/ml 0.038
25 mg/ml 0.091
12.5 mg/ml 0.906
6.25 mg/ml 1.775
3.125 mg/ml 3.235
e =z 3.184
UM [ EF 0.026
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(& 2] &3tx Tadel MIC 24

S HRE OD 600 nm
50 mg/ml 0.032
25 mg/ml 0.057
12.5 mg/ml 0.487
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27| He| ded HE| 55 OD 600 nm

50 mg/ml 0.041
25 mg/ml 0.213
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6.25 mg/ml 2.957
3.125 mg/ml 3.225
N B 3.184
OFM CE 0.026
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o Wty AL ©] x=3}r] sl « -MSH(melanocyte stimulating hormone)E T+ 3¢
Azl A2+

© 71dol M AFH W EelZAUA Al &4 A
e L-DOPA¢®} L-tyrosine= Z+ZF 100 mM potassium phosphate buffer(pH 6.8)Z =o]3l E}o]
ZAYA = 333 UmLE /‘P%f?}?i%

e 30 xL° 10 mM L-DOPA =& L-tyrosine¥} #=H=Z s|MH 7 58 ANEes T F
=g z4ske 70 uLE 3 7}0}@—
o W42 37CelA 30 #3F RESAIZ ¥ 490 nmollA FFE=E SAHSL A3 HlE&s o
w3 Zo| ALt As
o EFO|ZAIUA] AAE(%) = [1-{B-O/(A-D)}}] x 100 ; A= &AT HI7bE d-g8d B &
A A BV B H7HE 89, Ce= AT H7ME d8-89 DE 849 A7 &
T AVIEA 2 dEE&4 9 490 nmoll A Y F3E F<
(% 2] YFFss 2 2557259 A gol2AUA A w5 IG5 (xg/ml)
5| ICso (pg/mL) .
dT-FES ETTE= Kojic acid
..... L-DOPA 3802 383
L-tyrosine 314.2 274.3 46.1

rlo

o 4343, L-DOPAE 7122 AHg3le Wl YFFEE2 500 xg/mL s=oA 100% Efol
EAGA A @4 UERR L, [Coo 385.9 wg/mlE SAHUS (28 1 D 2]




e 3 L-tyrosines 7|H2 AHEIS vl WFFEE2 500 xg/mLolA 100% Eho] A UHA)
A FAE Yl 1, G 314.2 pg/mLE SAHFAS (28 2 D #2]
e vl T)Z<! kojic acid= L-DOPAE 71AZ AE3S w] IC52 349 pg/mLzZ SAHEHA
i, L-tyrosineS 7122 AFE3S w) [Cso 46.1 xg/mLE ZSAHEHIYLS

Cold water extract

Inhibition (%)

100 200 300 400 500

(28 1] L-DOPAE 71d =2 AHg3le o dAS dgFa=
Efo] ZAUA] £33 (%)e JAsts Ae YErAH. 2

Cold water extract

Inhibition (%)

100 200 300 400 500

[29 2] L-tyrosines 71d=Z AMg3S of 1A=

A 2 H(100~500 yg/mL)E B
RErl 2AUA E2BANS oA AL YETh 2 4L 39 wue) B

BA
s

o 4343, L-DOPAE 712 =2 AHgde vl ¥FFEE2 500 xg/mL s=oA 100% Efol
ZAYA JA A4S YR, [Cy 3859 wg/mlE SAEAS (28 1 2 %2]




Hot water extract

Inhibition (%)

100 200 300 400 500

Concentration (ug/mL}

#(100~500 pg/mL)E BA

(719 3] L-DOPAE 7|d=2 AgAe W AAG dFFE=E F
b S4%2 39 wh&o Bt

‘]
ERo] ZA WAl £33 (%)e JAsts Ae YErAH. 2

Hot water extract

Inhibition (%)

100 200 300 400 500
Concentration (ua/mL)

(23 4] L-tyrosines 7122 AMEAE w AAF d-F5E F5H100~500 pg/mL=E H
AEo] ZAIUA EAEH (%S JASE AS eSS 72 442 3 &89 H+
&

© AP U golZAUA As| &4 =4 (Bioautography)
e L-DOPAZ 2mM potassium phosphate buffer(pH 6.8)F =o]i. E}o] ZA kA= 333 U/mL

g A48
e 7t FZE ¥ EIEES FZ¥EA00ug/ml~400ug/mh= =H3ste 10 pLE TLC

plate(Sigma-Aldrich, Silica gel C18 TLC Plate)ol] &33+

=72 & Kojic acid (10ug/ml~100ug/mD=S A}-&3F

7715 o] & sted Tyrosinase £4(333U/mD< TLC plateel] #AHE

Aol A 583 WA & L-dopa §ACmM)ES #F7]E o] &3t TLC plateol] &AM




A | % 37C 27elA 147F 98 % UV 365nmell Al shel g
o NEAN WFEFZEIN dFFEEAE kojic acide} L3 delo] ZAUA A4S
5

« YFFEE PHEL OIS 4T FEPOIEAUA BHL RYy, A5FEE RIABS

kojic acide} ZF FEE vlws] 73 FElo]ZAIUA S-S UERY
Kojic acid

10 g
25 g

50 pg

A AX|E cWE C: AX|= HWE
B : AX|= CWE-EA D : X & HWE-EA

100 pg

za Kojic acid, A W, Q5 FE=

pl)

B35S ALg3le] Bioautography

o l:lX‘i

5] T =
+ A5}

@ 1A% JY+F=2ECWE) 2 d-F22HWE)Q] Al 54 (cytotoxicity)

@ A3 Hlf

e BI16F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)& o] &3+

o HjA]o= 10% fetal bovine serum(Gibco, USA)} penicillin-streptomycin(100 U/mD-S % 7}
staow, AA7It F< AZFE= 5% CO, viF7| oA vl sl

© Ax =4

o ik BF16F10 @Wal-n} A|ZE 96 well plateo] Z+zF 5 x 10* cells/well2 EF3t1 24

AZE R & 7 FEES OE‘ﬂéi B Aste] Helstar 24 ARF Wi g A=

PBS &85 A3 defwent Alxes SANETE AHES T Al =+ Cell Counting

Kit-8(CCK-8, Sigma-Aldrich, USA)¢} MTT(Sigma-Aldrich, USA)E o]&3t FF= 450

nmol| A S48 =

BE AT INESAS

BF16F10 #e}crl MZoA w5 WFrFE2E9 /H]E%*é% Izt A3, WEF=E

100, 200 ug/mL F=olA F7tstes Aol HAow &5

o Zag oy SA4tET?1 PBS A 2 7+(100%) ¢} X}Ol

BF16F10 "ztrt AZFoA deFE229 58 AlX *é%

g/ml(82.4%) F%=olA FA4NZF<U PBS A F(100%)H T} =&

oA Ade Aole UMe [2™ 7]

N

L =
A&
o,




© D

5 150 - & D;ﬂ‘
o - ¢cBC ¢S ¢ ¢ LI
E ab =3 E 2 = =

b aAB =

2 100 { A

=

)

o 50 -

2

-

©

o 0 T T T T T T T

Control 100 200 400 600 800 1000

Concentration(pg/ml)

(28 6] AAF WFFE2ES 552H000~1000 xgmL)ZE delzul M EZS BI6F100] A g
d & ZHY AESHL YEhY
S 150
= B [ CCK
£ AB b b b b ©  mmowTT
S & i 2 B =T = Ar [0
S 100 - i
=
£
N
o
E
)
0 U T T T T T T T
Control 100 200 400 600 800 1000
Concentration(pg/ml)
H(100~1,000 xgmb)E Hetzvl Hl3Z5 B16F100] =]

-
0 % 299 AEEHE Yoy

© AAF Y5FFEE(CWE) 2 d5FZFEHWE) A AlZY Fdelo]ZAvolA 4 Ay
(DOPA staining)

e BI6F10 M X2 1 x 10° cells/mL 52 24 well s 100 »18 BEF3le] Hj k7)ol A
24 N WA F, SAHETEA PBS &4 A, FANETEA o -MSH(melanocyte
stimulating hormone) ©= *]2](200 nM), Hlnl A FZA] «-MSH + Y+3+EE100 4
g/mL) -8 A9} «o-MSH + %‘—’F%%%QOO pg/ml) W88 A3t

o 7k Nm A stal 48 AR wjFE F PBS 4o 23] MHS}a 4% paraformaldehyde®
TN S0l 23 PBSE&Y oz A3

e 10 mM L-DOPA=Z Asta &2k Fof #2g

o)




o AE

o -MSH ©= A 2]® BI6F10 A ZA L-DOPA @Ao] ZalA yeld [19

7B]
o Bt YWEHFEEH deFEE°] Agd BI6F10 AlZoA & PBS Aeld FL3tA A4
o] of&tA Yt 1d 7A, C, D]

Control




©® A% WFF=F2(CWE) 9 d+FF==HWE Az A2 of "@epbd  3FH(melanin
content)

@ "epd A

e BI6F10 AZE 5 x 10* cells/mL =2 24 well wjFztol] 100 »18 EF3to] v F7] oA
24 NZF BAF T SAYETEA PBS &9 A, FAHHETEA o -MSH(melanocyte
stimulating hormone) ©% A1 uM), ¥l HFEZA «-MSH + kojic acid(00
M/mL) B4 X8 2@ o-MSH + ¥43FZE(100 xg/ml) B4 g9l o-MSH + 443
Z2(100 xg/ml) ¥E& AYsge

© 7t A Aefshal 48 Az Wi F IN NaOH 200 nL& Aeistel 1 212k <k 60C 2
Sz AT debde 9313 ARl F 490 nmolX FHEE SS9
BE ]

AR AP e 3RS 73S
o A A} BI6F10 AlZolA Hebd ke PBS &9 AgFolA 89.7%= UEhHow o
-MSH ©@= A G4 105.1%% Z7std s (19 7]
I3y o -MSH + kojic acid W& T4 Aehd AFE &2 72.3%= 748 A 2
235
¢-MSH + W4FEE ¥& AHoFolA= depd AP LS 835%= A4 A 43
A
o-MSH + €4F25 ¥8 AYFoAE depd AFAHELS 722%2 194 A 43
o kojic acid¢} A4Sl

[ ]
-~

oo

150+

] s
#E

1004 T

Hi
HitH

[
(=]
1

Relative melanin contents (%)

o

(1" 9] dAF Y+ E 442 100 pgml w52 Haen AEZF
B16F109] #g]gt & =43 wephd shaFolt). = HE PBS £ A& BI6F10 A E(S
Al Z7), «-MSH(melanocyte stimulating hormone) * €] B16F10 AlXZ(FAANZT), «
-MSH + kojic acid *1&] B16F10 M, o-MSH + W3FZ&E A2 BI6F10 AlE H ¢
-MSH + €3%+& A& BI6F10 AlZolth. 7|5 *&= PBS &9 AT {4 U=
Zko](* P < 0.05, ** P < 0.0DE UEtHH, #= o -MSH AT 794 A= Zol# P
< 0.05, ## P < 0.01, ### P < 0.00DE YERH

Ay
e
i
yE
2
ol
A

L




i

® AAF FEE 9 dHoEolE B8 ES Ax Y v &4 A3

@ Az vje

e BI6F10 A|3(ATCC, CRL-6475, mouse melanoma celDe] A5 #®ixZ+= DMEM High
Glucose(Gibco, USA)-& ©]-&3F9aL, iAo+ 10% fetal bovine serum(FBS; Gibco, USA)<}
penicillin & streptomycin(100 U/mD< 78t o, A7t &k AxF= 37° C,
5% CO; vl 7oA wl &3+

e BI6F10 MZE 1 x 10° cells/well =52 6 well vjFao] 1 ml & EF31o] Hj 7] o) A]
24 AN A3 3, SAUETEA PBS &9 7'4131 FdH=TZA4  « -MSH(melanocyte
stimulating hormone) ©%= A&l M), ®¥lx HEFEZA o-MSH + kojic acid(500 x
M/mL) ¥& A2l «-MSH + ¥+F55 HE& A2t o-MSH + 5355 ¥& A
St =

d

[ 3] A F2E 2 BYE Ay 9 34 2 ¥4 d=7 Ag=
a-MSH (1 pM) -+ + P+ +
Kojic acid (500 puM) S A e
CWE(ug/ml) - b - b - b0 i -
HWE(ug/ml) - b - b - b - E 100
© RT-gPCR

o Alzoxe] m¥l 5 HFsr] A Hebd FA4 #ABe i fAA s AA s
of mRNA & A=E A%

e Microphthalmia-associated transcription factor(MITF), Tyrosinase, Tyrosinase related

protein 1(TRP-1), Tyrosinase related protein 2(TRP-2), 1€]il housekeeping 7 %}<1

GAPDHE A=A g+

[ 3] 2 o2 2 2527 £8=0] Agd AEE 37° C, 5% CO; v 7ol A

24A17F v ¥ 3 AMlEZe] RNAiso Plus(Takara, Japan) 7|EE o] &3l RNAE F&5%

cDNA &HAle SuPrimeScript RT Premix(GenetBio. Korea)E o] &3le] A3l ow, qPCRE

HS Prime gPCR Premix with UDG(GenetBio, Korea)E o]&3le] 433t

e Tagman probe(Bioneer, Korea)= FAM3} BHQl& o] &3l A2+t

e MX3000p (Agilent, USA)E °]-&3}o] Real-time PCRS 33+

o YA Hed FAo BAEHE tyrosinases] FAHS FHXIA 1% MITF 29 mRNA
A WSS d5F3E EF FAETH sYstA 22y 76.4% 1813 83.4% %
A7 As GJATHIH 8A]

e [-tyrosine¥} L-DOPAE &gl dahd Ao 2 HHo=z #
o] mRNA Td& WTFFZE 46.8%F ET-FF= 64.8% A&

t= tyrosinase 7 &k

kojic acid(53.4%)¢} &
A3t FoldS FlHIH 8B]

e TRP19] A%, WFFZE= 65.7% EFF2E 70.8% TAAIA kojic acid(44.9%)E o =2
AAss FlHTH 8Cl
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(3 4] A FE2= 2 29 Ad @ 24 2 A d=7 Ad=E

Gene Primer Sequences (5'—3")
g-Forward CTA TGG CTA TGC TCA CTC TTA ACT C
MITE g-Reverse CTC GAG AGT GCG TGT TCA TAC C

RT-Reverse GAC AGG AGT TGC TGA TGG TAA GG
Tagman probe [FAM]TAAGTTTGAGGAGCAGAGCAGGGC[BHQ1]

g-Forward GGG ATT GGA GAG ATG CAG AAA ACT
tyrosinase g-Reverse TCT GCC AGG AGG AGA AGA AGG
RT-Reverse GTT TCT AAA GCT GAA ATT GGC AGT TCT AT
Tagman probe [FAM]TACTTGGGAGGTCGTCACCCTGAA[BHQ1]
g-Forward GCT TGG AGG TCC GTG TAT TTG AC
TRP-1 g-Reverse TCG AAC AGC AGG GTC ATA TTT TCC
RT-Reverse GTT ATG TCC AAT AGG TGC GTT TTC C
Tagman probe [FAM]JAGTGGAAGGTTACAGTGCTCCCAC[BHQ1]
g-Forward CCA TCT GTT GTG GCT GGA AAG AG
TRP-2 g-Reverse GCA CAC GTC ACA CTC GTT CTT C
RT-Reverse TTA AGG TTG GCA GTT TCT CAT TAT TTC TG
Tagman probe [FAMJATGAGTCCTTTGCGTTGCCCTACT[BHQ1]
g-Forward GGG TGT GAA CCA CGA GAA ATA TGA
GAPDH g-Reverse GGT CAT GAG CCC TTC CAC AAT G

RT-Reverse AAG GCC ATG CCA GTG AGC TTC
Tagman probe [FAM]JATTGTCAGCAATGCATCCTGCACCIBHQ1]

© Western blot

o HjF7]o A 72 AZF wFX] Sk 3 PBSE 33] A&, RIPA(Thermo, USA) &8-S ALg3}o] A
Z amAS == 3 &5z aald 100 4ge AH&3ke] Western blotS 43 3¢

g4 2+ beta-Actin, MITF(3F)276, TRP1(3F388), TRP2(B-7), Tyrosinase (0.N.596), p-ERK
1/2, ERK 1/2(C-9), p-p38 (E-1), p38 alpha/beta (A-12), p-JNK (G-7), INK (D-2) (Santa
Cruz biotechnolohy, Inc. USA)E A&

Azure c280(azure biosystems. USA) Chemidocs AF-&3te] ©@alza-S- 8kQlgk

AAAF, dpd FA ol #AH = tyrosinased] S XA 7= MITF @2 o] 2d
mRNA @3 28] o-MSH + kojic acid ¥ &= g7} 7}7:} =90 m(128.2%) BEF=
o] 120.2%=% =olzl ¥l GFFE2E2 T43%=E 4AE AT 1H 8A]

L-tyrosines} L-DOPAE ®3ste] Held Ao HHH o= #Fost= tyrosinase T2
B2 WaEFEEo] 1306.7%%E =ofxl ¥ d9FEE2 HB.5%E TAAA  kojic
acid(95.6%)¢} L3 A TS SAH1H 8B]

TRP19] A%, WF=E0] 183.9%= =olx HiH d-FE&E 119.8%= AaAlA kojic
acid(124.6%)3 L3 JA5= SAHIH 8C]

TRP29] A%, WFEE°] 126.5%= kojic acid(126.7)<} &L s1A
= 110.8%=Z °F 10% FAaAA GAeS &QsH 1Y 8D]

o
T
=

=

11_1_.

o

Hir

ob2l

W A5FE




(A) MITF (B) Tyrosinase

— d
3 £
= 3
2 r =
o < O =
Q = o %
o E [l
T & [=
3 £
&
©°
-t
S = = &
S g 10 .g 5
£ = ©
5 = o =
g = - €
':.;; o 504 v Q
o © E o
04
MITF S fon e S B0 Tyr W TR
B-actin s 0 s e B-actin w0 s e e
a-MSH (200 nM) - + + + i+ a-MSH (200 nM) « + + + +
Kojic acid (500 pM) - - + - - Kojic acid (500 yM) - - + - M
CWE (ug/ml) - - - 100 - CWE (pg/ml) - a 2 100 .
HWE (pg/mi) - - - - 100 HWE (pg/ml) = - . - 100
(C) TRP-1 (D) TRP-2
£ 1 = 120 - c
= c £
% 120 % i
X = 1o ¥ = be
U 5 80 U g 80 o
a = b B & e ab
o &' 60 ab T E
E 40 ab s LI N a
E 204 a g 20 |
o o |
200+ 150+

1004

Western blot
Control of %

g g
Western blot
Control of %

g 8

0- o
TRP-1 e BE WS LD TRP-2
B-actin s % s e B-actin w5 s e e
a-MSH (200 nM) - + + + + o-MSH (200 nM) - + + + +
Kojic acid (500 pM) - - + - - Kojic acid (500 pM) - - + - -
CWE (pg/ml) - - - 100 - CWE (pg/ml) - - - 100 -
HWE (pg/ml) - - - - 100 HWE (pg/ml) = . 3 - 100

2y

(29 10] A d+-FE= drFEE 44E 100 pgml w52 defent AEzF
BI16F100] A2k ¥ =A% mRNA A grolth. H=H¥ PBS &9 * g BI6F10
M EZ(SAA N ZET), o -MSH(melanocyte stimulating hormone) *2] B16F10 A|3Z(FA
=), o-MSH + kojic acid A &] B16F10 A3, o« -MSH + W43&E& * <] B16F10
M 2 ¢-MSH + 4F2E A8 BI6F10 Al o]t}

- 100 -




(2) 2ol& HIAM BrFEs B dFFE=2 FEel2A YA 4 3 v e
O 58 4%

QO L&)

@3B SESAA

# g X 20170630

2A B AAEI(R) SHAH(R) BEBS(1062670)
B OB & 102017-0083421 (H4H S 1-1-2017-0630286-83)
ERQ HEH NS D &8 S TH2-2004-010555-1)
Oielg & S 5920 B2l S(9-2016-100061-5)

WA 2% HNEEHIALO coE

S0E S+ FEEE FEUECEERE IS 0IYE T M4 HY
NEE BES X8

W oan e

g0 o6y

= 51 2 %

<z QHLH ==

1762 @RE 92 A0 F4HCE E-HU2H MRS HA NHANE GREUSE
|o) Melcte = YUSLICH

LENN MR S B-EEREHUBEN SS68 SHA-SH 48, SRS
SENMEH NN 2H= T SN SFEH0H0 &LICH
#URNEE 0ERAS) - B4HE

37508 F4 HEN S HAME0 US FT, SA[SHIAHNES HEHI(IH) B
GIME H@EH00 &R 0|22 AS BNHAE JYE22 2§ + AsSUTH
s B 2 (paentgods) B > MHAAUEZE > HHE ABERY WH WS MY

4 SHASMUUST)BRE BHAHA = U 2H ERM IS, SRIJ B T2
A REINZ U ERHN EHE2E BRE YMAH T SRM IIHE AFES BF 2
HEIR - YaLlt

3RS 2 @GO 6l AFPCT NS (Z5 BURHL OIS S HS(ME)E 0|8

£ Ul SUSREE J20HA IFRIT S ARl 2USRUERH 2T

BHOI2HLEG 2 =00 8R&I00 SRS PERE = AaUlh

# M SN : bep: www kipo go k- BB 0 R-PCTDISRIE

HPHdApEI2 0 WEAHE DN, SR LURI2 6N 0|

¥ O=2RHYEY MRS A2 FAUUSIH FHIAFHEN A, SEH0 0ISNSANRN, FUETY
géﬂ:gﬁ"ﬁfﬂﬁ;mﬂ HYMW[MIHDMSNMPTOSEENE @GN 22 U240 FEA EEM

6B SRAAE /R0 BEAISX BHi= 0= Ol 20| 81010} 81, 01 FAVIE &
P EHYBEN CA HES WE + YsUO.
¢ S8 @8 10-2010-0000000, 4 E 5 % & & 40-2010-0000000

T EUR0 ARSBNINAL WS BAE MENOID BESH SAHE BE IR,
SHY MEZEN Ml AASHHA SHHIFSHHU S6E HIEN O SRS
HE:SHSEMFHNE > YSUCH

BOIEN &AL WAION 28 AIBI2 SEE CHLHAE & E8HA01 BHELICH
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@ 201F HHHA ) WFFEE D EFFEEY AFH W FEPO|ZAYolA 4 A

Q@ Alef

o B Ao ALgE FAE mushroom tyrosinase(Sigma-Aldrich Co., USA)E F+Y3te] AL
A=

o EfO]ZAUA T4 A Al 7122 L-DOPA®} L-tyrosines AH&-3 &

o Walhd AAS ¥ 337 93hA o -MSH(melanocyte stimulating hormone)E ¢ &}
Az A3

© 71d mE ANFH W el EAYA A &4 A

e L-DOPAS} L-tyrosine< Z+Z} 100 mM potassium phosphate buffer(pH 6.8)Z =o]il E}o]
EAYAE 333 UmLE AH&3H =

e 30 «L9 10 mM L-DOPA && L-tyrosine?} =5HE 3Ad Z} FE2E A5E HF
5 2dst 70 pLE b+

o HFgH2 37ColA 30 &3F ¥H3AZ & 490 nmollA FFE=E SASHL A Hlee o

23} o] Ausde

off

o ElO]ZAIYA] JAE(%) = [1-{B-O/(A-D)}] x 100 ; A= EA&T H7tE H-g8d B &
a8t ANE7F BE F7bE 9hgge, Ce AT A7kd wgge), DE Ehst AR B
T A7HEA &2 w89 490 nmol M o] FFE Y
[ 1] AF B5FEE @ E5F29 WA gol2AUA JAZA
7| & ICso (ug/mL)
= A== (CWE) ErF==(HWE) Kojic_acid
..... LDOPA 3330 3203
L-tyrosine 248.2 244.9 46.1

© A% A3, L-DOPAE 7|H=E AL S W WsGFEES 450 pg/ml X594 100% €
O] ZAIYUA A A4S YERI AL, 1C52 333.6 pg/mLE 4 =5

@ %—’Fﬁz—ﬁ% 79 500 pg/mL F=olA 100% Efe]ZAIVA A &4 YeERH AL, 1Cs

< 3247 pgmLlE SAHAS [O2¥€ 1 2 & 11

@ =3+ L-tyrosine 7142 A& v JFEFEELS 400 ug/mLOﬂ/H 100% E}o] Z AL}
A GA EAS e A, 1G5 2482 ngmLE =
d-FEE9 49 500 pg/mLolA 100% Elel=
244.9 pg/mLE ZAHAT [29 2 2 1]

@ A vln gz kojic acide= L-DOPAE 7|H=ZE ALEdS o Gy 349 ugmLz =
AE 3, L-tyrosines 71AZ AHES w [Cspe 46.1 pg/mLE =Y

8
Al

= A
LA “Xﬂ 24e YE AL, [Cso
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Cold water extract Hot water extract
100-

80+
60+

40+

Inhibition (%)
Inhibition (%)

20+

0 T T L) 1 T T ] L] 1
100 200 300 400 500 100 200 300 400 500

Concentration {ug/mL} Concentration {pg/mL}

(2" 1] L-DOPAE 71d = /\P e W AfF dFFeses % dFFE=9Y FE5E(100~500
bas

pgimbl) HA Blo]ZAIUA] &4 A (%)= YEFHIA L, A4S 3 wrEo] ¥
B
Cold water extract Hot water extract

100-
_ 804 -
X *
5 * §
= s
8 40- =
£ £

20+

e L] T T T 1 L L] T 1

100 200 300 400 500 100 200 300 400 500

Concentration (ug/mL} Concentration {pg/mi)

(2% 2] Ltyrosined 7142 Agae o Af W5FEE % 5522
(100~500 xg/mL) WA Efo]ZA YA &4 JALAE(% Z
whEo] Bgk

@ 20olF YA ) WrFEE(CWE) ¥ d-F=EHWE)9 Al 254 (cytotoxicity)

@ A=z Hjef

e BI16F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)& o] &3+

e X ol:= 10% fetal bovine serum(Gibco, USA)} penicillin-streptomycin(100 U/mD-& % 7}
stlom, A7z 5 AZFE= 5% COp v g7l A vl &t A+
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© AE 54

e k¥ BF16F10 Watwl AlZZ 96 well plateoll zHzF 5 x 10 cells/well2 233} 24
A WS & FEFEEe sEEE At Adsta 24 A i SFe s

e PBS 45 Ak el AXs SAUNEZRTE AMESIG T Alxd =+ Cell Counting
Kit-8(CCK-8, Sigma-Aldrich, USA)E ©]&3t F3F% 450 nmoll A FA A+

e XE AP REES A=

o MEEAL s & F4& o]&std 2A

=T Agso nm) X 100

off
o
2
oo

c AEZAA%) = A-AHE T Ao om [

o A3 A3}, BFI6F10 Wetier} MEojA T2 WFFEE 2 EFFE5Y Axs4LS &
% A7, WFFZELS 100 £g/mL(115.9%) =74 MEEAC] gl Aoz ZHH
Aes [29 3]

o GFFEEL 200 £gmL(106.2%) F=7kA ST PBS A ] 7493.3%)9F kol
oj o] gldls [1¥ 3]

Cytotoxicity Cytotoxicity
140- 1201
120+ *_-:f;* 1000 T - L be o =
S 1001 T ] = < 804
E - kK E 604 )
E 60- *k ok E wkk
a i & 40
20+ 20
0 L] L | L] L] L) Ll L} L] 0 L] L Ll L] L]
i i A R o"@@@&q‘*@@
QQ%\Q@Q@Q@Q@Q RV 0% » q?ﬂ?&‘)e
CWE concentration HWE concentration

(28" 3] A#F H5FEs 9 d5FE=S #53800-500 pgmb= Ae}wnp AEZF
B16F10°ﬂ At F S48 AlEZZAolt. 71 *= PBS &9 Aok FoA A=

—

@ L20]F YA WFFEE(CWE) ¥ E4+F=EHWE) A8 Az U "Hzid 3=
(melanin content)

O dad B

e BI6F10 A X E 5 x 10* cells/mL 52 24 well v] o] 100 18 BFste] nl o] o A
24 ANZF A & SAYETEZA PBS £ AP, FAWZETZA o -MSH(melanocyte
stimulating hormone) @& *2](100 nM), H¥ln. AHZF+2ZA4 «o-MSH + kojic acid(30

g/mL) BM& g @ o¢-MSH + W+F5E0G0 xg/ml) ¥E& A2t o-MSH + 5
=200 xgml) HE& A3+
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T Aglstar 48 AxF B kg
2azoA HREAIAY. depd S
BEE ANE Ages 3RHE #3513
o A3, BI6F10 A|EofA Hebd g&F2 PBS & A FoA 89.7%E YEFSOL, «

-MSH @5 AglFoA A e g 7133 5(105.1%)
o FEf|EAIUYA o] B WFFEEY A 7Ue} 22 o-MSH + 95328 o
& A FAA o E w2 depd 106, 9%l FAHEHUS
«-MSH + €555 HE& AgFoAxe dapd FFS 75.4%= Fo4d JA FH4sho
o -MSH + kojic acid W& A& 7(72.3%)} A "ebd A3 A &35 Uedd
< [29 4]

< 1IN NaOH 200 ,uLE Agste] 1 At &< 60C &
@3] ARl F 490 nmell M FREE SN
o

150 -

1004 -

50+

Relative melanin contents (%)

[ 4] A dF5FEE D @5FEE5S 50 pg/ml 52 Wl ul M2 BI6F100] A
g3 & A depd FEFolth. HEFE PBS §9 A8 BI6F19 ME(SAUEZT), «
-MSH(melanocyte stimulating hormone) ©@= *g] B16F19 AXZ(FAdNZ=T), «-MSH +
kojic acid ¥& A2 BI6F19 AlZM®athZT), o«-MSH + W35 HE *8] BI6F19
ME Z o-MSH + €555 W& #8 BI6F19 MXolth 7] *&= PBS &4 A g+
oko]l FoAd A= Aol(* P < 0.05 ** P < 0.0DE YEH, #= o-MSH A2+ 9
A A= Zol(H## P < 0.00DE YEY
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Q) F BYED) drFEE 2 39 FEOIEAYA &4 ¢ v T)E

O 3 BIHEDFEE

Q ANE  ZAZE STHTE AFSIE Az & 24712 2A B8 s

O F=

o BHES 100 TR W B IFE 47 vheta 24 AL B¢
o4JJr?<l(\X/hatman No. 2)& %3 & 1 o
Al 54 & Wsdz7(freeze dryer)

Hﬂ

@ 2 WrFEE 2 dFFE29 NPT W FEolEA YA &4 A F
o B Ao ALEH &4 E mushroom tyrosinase(Sigma-Aldrich Co., USA)E F3le] A&

o Elo] ZAUA T4 =A Al 7]F-& L-DOPA} L-tyrosines AF&3l32

o Wald AMAS ¢ A=F3H7] YA o -MSH(melanocyte stimulating hormone)E <
Azl A2t A=

© 71dol M AFH W EelZAUA Al &4 A

e L-DOPA¢®} L-tyrosine= Z+ZF 100 mM potassium phosphate buffer(pH 6.8)Z =o]3l E}o]
EAYAE 333 UmLE *}%3}%%

{

3}

e 30 «L9 10 mM L-DOPA Z-& L-tyrosine?} =58 E 39 Z} FZ2E5 AsE HAF ¥
TE 243t 70 uL*E* ! 7}0}@‘—

o WESAe 3TTOIA 30 H7F WL AZ F 490 nmolH FFEE =Haw A vEe o
=3 Zo] A4tstH S

o E}O]ZAIYA] FAIE&(%) = [1-{(B-O/A-D)}] x 100 ; A= E4&T H7lE Hwhg89, B= &
A9t NE7F BT H7bE whg89, C= AR F7HE w889, De 849 AR B
T AHAVMEA @& d-EE49] 490 nmoll A Y FFE Y

(3 2] & #eED) dgFEs 3 dFFE=2] A Bol2A WAl 9A F5: ICx

(ug/mL)
7|3 ICso (ug/ml) _ '
HAax=0 HEF=E5E Kojic acid
..... L-DOPA L ........803 L 3L 3
L-tyrosine 308.8 393.5 46.1

o 443, L-DOPAE 7|d= AHE3lS Wl WsFE=2 500 pg/mL s=0A 99.2% Efol
FAYA AA FAES YERR T, [Ce2 4031 wg/ml2E ZAFHAS (29 1 2 #2]
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o =3, L-tyrosinee 7142 ALY L W] YFEFEEL 450 wg/mLollA 100% EFo] ZA LA
AA A4S YE I, G2 308.8 pwg/mlE SAEHUS [OFH 2 & 2]
e Hlw th=T¢l kojic acidE L-DOPAZE 712 & AHEFHS W IC5S 349 pg/mLE ZAHHY
AL, L-tyrosines 71d =2 AHE3S o) Gy 46.1 pg/mLe SAHHA=

Cold water extract

Inhibition (%)

100 200 300 400 500

(29 1] L-DOPAE 7142 A80e o 22 B5F5E 55
DRAWA EARADE AT AL GERIRS, o SAge 30 el Bk

Cold water extract

Inhibition (%)

100 200 300 400 500

[2% 2] L-tyrosine& 71AE A& W 22 Y5F2E 28100500 pgmLZ # A
Efo] A WA 48 %)= AAste Zle YT 24 SA8L 39 Wb Fagt

e L-DOPAZ 7|A =& A}%ﬁw o %i?%%%—% 500 xg/mlL B=oA 98.1% Elo]|ZAL}A
Oh'ﬂ 24& e, G 3941 wg/mLZ z%ﬂm (2% 3 2 %2]

e =3}, L-tyrosines 71d = A}%g&% W I45FEEL 500 pg/mLolA 93.6% EFo] 2 AL
A QA d4ES U AL, 1Cp2 3935 wg/mLE %Xéﬂmj (19 4 2 72]
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Hot water extract

Inhibition (%)

100 200 300 400 500

[19 3] L-DOPAE 7|4d=E2 A8 & o 4 d5FE +
o T

H(100~500 xg/mL)Z HAEL
olZALA BLBAGKE AAsE RS e 2 24

At 3 bRl Hagk

Hot water extract
100+

80+
60+

40

Inhibition (%)

20+

U'-' '. L] 1 1
100 200 300 400 500

A

ol 2AUA E2BHONS oASE AL YBIT 24 SAZL 39 wEe] @

.

[19 4] L-tyrosines 7|1dZ2 AHE3& o 42 EFF5E 552000~500 xg/mbL)=E HA
_]

Q@ A WF==(CWE 2 dF==HWE)9 A== (cytotoxicity)

Q@ M= 8

e BI16F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)& o] &3+

e HjX]ol= 10% fetal bovine serum(Gibco, USA)¢} penicillin-streptomycin(100 U/mD-& % 7}
st o, A7z 5 AZF= 5% COp v F7]odl A vl et A+

© AlEZ =4

o HjkE BF16F10 @Wel-nl AZE 96 well plateo] 2+2zF 5 x 10* cells/well2 EF3t1 24

AL G & 4 FEES TEEE A5t Agsta 24 A vl e
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PBS &4 A3 dAetwrt MExs SAUERTE ALY Y. AE"U == Cell Counting
Kit-8(CCK-8, Sigma-Aldrich, USA)E °]&3te F3F% 450 nmolA SA A=

E2E AT 3EIFAS

MEZZAZLE a3 Z2 F2E& o] &dte] AASIAS - AE=SH%) = A-AH2 7 Ao am /
27 Agso nm) X 100

BF16F10 ®etw} AlZoA =¥ W-FEEY Axs8s A3 29, d5F=E
300 «gml(114.6%) FE=7MA MEFAHL =P < 0.00D [
BFI16F10 #z2tient AZFoA eI v58 AEZSA zﬂdf& A}, 100 u
g/mL@81.9%) T=7tA +4tx=72 PBS A FO33WET FEEo] i Fag oL
FoA e Zole Ao, 200 xgml(76.7%) FE=HE MEZSAo] YeElFESP <
0.05) [1¥ 6]

rlo

m[o o
!

Cytotoxicity

140 o
120+ ki
< 100+ = __ [
; 80+ e e K
g 604 sk
& 40-
20-
0 L] Ll T L] T L] L) Ll
S O S S S
D X PP PP LS
RV oY R q?Q NS @Q
5] A WHFEES 35H00~500 xg/mb)=Z H2tn}l MEZ3 BI6F100] A Eldk 3
Ak MaxmAgdoltt. 71& *&= PBS &4 AT FA4 A= Zol(* P < 0.059& Y
!
CytotoxXicity
100-
80- = Tk
E,“-? F st h
= 60- =
s
c 404
3
w
20-
0 L] Ll T L] T L] L) L]
Sl S R N R L
RV oY R q?“ S S ﬁ@

6 F=H(10~500 xg/mL)E Welenl AEF BI6F106] Hed &
Ag AE=Aolth 715 *= PBS 9 HeTeke] o4 i Hol(* P < 0.05)F 1}
]
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@ A YFFESECWE) 9 I5-F2EHWE) A8 A= W ®ahd 3=F(melanin content)

@ "Aehd A=

e BI6F10 M= 5 x 10" cellsimL %2 24 well #jgkto] 100 »18 EF3ko] H 97 ol A
24 ANZF 3 & SAETEA PBS &9 A, dHNEZTEZA o« -MSH(melanocyte
stimulating hormone) ©% A 2]/(100 nM), Hlx *2]F+ZA «-MSH + kojic acid(30 u«
gimlL) ¥& gl 2 o-MSH + YSFFE2E060 pxg/ml) BHE& e} o-MSH + &5
==060 pgml) BE& 3R

o 7+ A7 AElskal 48 Al ek ¥ IN NaOH 200 L& AEsted 1 A &<2F 60C &
egzo| ) MeAZT Webd e A S F 490 NN FREE ZAHAL

EE AE AEe 3WE Fh5A S

o AE A} BI6F10 Azl Hehd g5 PBS &9 g FolA 89.7%%F UEIGOH ¢
-MSH ©+% Az Tol| A 105.1%% Z718t9e (198 7]

e 124 ¢-MSH + WFEE W& A7 2 o«-MSH + dF355 ¥HE& Aol 2
gy S 116.0% 2 108.3%= A EF7F JERA S

o AT WFFEE Y AFFEEY FJEHOIEAUA FAHdE EFsta Hegd

EHE HolA ¥ AL 4 FE= AHUEE0G0 pgmL)7t mefste] 1Fk
HH

o o

e o
e b

(¢}
=
=

-

< 150- &
v *®
- * 3
5 +*

et

S 100 I

o 1T

£ x5

: ——

K

T g

g 50

@

=

-

s

© 0 '

o

& x@b oé-}b x & ; &
A
éa_‘,b & &
&
(18 7] 22 d32E 9 d9575F 442 50 pgnml $== Fetevt A ZF BI6F10
of Aelgt & ZFAHT Apd FFo|th H=HEH PBS &9 Az BI6F19 AlZ(SA4d=
), o« -MSH(melanocyte stimulating hormone) * ] B16F19 M Z(&FAd =), «-MSH +
kojic acid #g] B16F19 A3, o-MSH + W25 g BI6F19 Al 2 o¢-MSH + €
FFEE A8 BI6F19 Mxo|t} 7]1& *= PBS €9 A&l FolA = Aot P <
0.05, ** P < 0.01, *** P < 0.00D€ UelH™, #= «-MSH AT Fo48 e Aol
(### P < 0.00DE Jepd

rC
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(4) vz A WFFEE 9 dFFE2E2 FEo|ZAUA &4 9 v 75

O emz Enf FE=

Q AR A dujE FRTE AFST dx2A0 T EH7E2 ZA EH5EAS

O F=

o EES 10v] T WF 4 %—’F% 242y 7yskal 24 ARk
04421(Whatman No. 28 o #}3t 1
Al EAZ 3 Wedzxr](freeze dryer)

Hﬂ

(3 1] 2v# doj=7H

Y
QO0|At Hof AEF HFEFES(CWEO| sZHxZ  HAS-FESHWEHO| SHAAUZTH
20 g 469 g 572 g

@ vz ] YFEFEE D d5FEE9 NS W FEIEAYolA &4 A3

@ AleF

o B Ao Ab2¥ &4+ mushroom tyrosinase(Sigma-Aldrich Co., USA)E TFY3te] A&
3582

o EFO|ZAIUA &4 =4 A 712A-& L-DOPA$} L-tyrosineS AF8-319 <

o Wt S ¢ AF37] 9|4 o -MSH(melanocyte stimulating hormone)E ¢ 5}¢
Azl A2t A=

© 71d mE ANFEH W EolEZAUYA A &4 A

e L-DOPAS} L-tyrosine= Z+Z} 100 mM potassium phosphate buffer(pH 6.8)2 =o]il E}o]
ZAYA = 333 UmLE AF&3A =

® 30 xL2 10 mM L-DOPA && L-tyrosined} sz 3XMd Zt 25 ANE= HF
=5 -3 70 uLE M=

o Hhgole 37CelA 30 £ ¥HEAIZ F 490 nmellM FFEE S A wEs o
= o] A4kt

o Elo]ZA YAl A &%) = [1-{(B-O/(A-D)}] x 100 ; A= &
429t A E7F BF 247}9 &8, C&= A& F7he bk
T AVIE A 2 vEE4 9 490 nmell A Y F3E Fd

off

[ 2] 2v# do] WSS 2 dFFE5E9 HA gol2ZA YA 94 F%: Gy (u
g/mL)

d-FES ErFEE Kojic acid
..... L-DOPA o ADA L ABe 380
L-tyrosine 358.1 3714 46.1
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o 4943, L-DOPAE 712 A&qe W YFFEELE 500 ug/ml F=A 99.4% Efo]
ZAUA A B B, G2 4754 pg/mlE SIS [O2" 1 2 #2]
o &3 L-tyrosines 7142 AEAE W WEFEES 500 xg/mLolA 79.5% ERo] =AU
A A FAHES JERY AL, 1Coe 3581 pg/mlzZ YL (18 2 L #2]
o Hlmw T ET2l kojic acidE L-DOPAE 7]|A & A4S o [Cso 349 ygmlE =AY
31, L-tyrosineg 7|22 AHL3S o 1Coe 46.1 pg/mlLz Z=AFHYS

Cold water extract

Inhibition (%)

100 200 300 400 500

(722 1] L-DOPAS 7| & AL S w oux duf Yz
HAELO)| ZAUA] 234 (%)S AASE AL JEHYE. 2k AL 39 biEo
RiRdy

Cold water extract

100
80
60

40-

Inhibition (%)

20

0 : : : ;
100 200 300 400 500

(100~500 4 g/mL)

[19 2] L-tyrosines 7|22 AHL9<S of 20z du] Y43E2E 55
7 SRS 3 R

2 AE ZALA ELBHNE e AL R 2
Bk

e L-DOPAS 7|2 & ARHS o Ad5FF2EL 500 vg/ml HEolA 98.2% Elo] ZAA
9-]1Xﬂ %/Kg% ]/}E}'ljai, ICE,()% 473.6 Mg /mLi Z%F"]N\u [la 3 \:ﬂ _LZ]
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AR oA B4e BT

Inhibition (%)

o I3l L-tyrosines 7|22 AL S w FFE5E

2 500 pg/mL FXoA 78.9% Elol=

a1, ICs2 3814 ug/mLE SAHIIS [OH 4 9 %2

Hot water extract

(13 3] L-DOPAE

Ei 1y

100+

Inhibition (%)

100

2 MAMEZAA Ea
Bk

7142 AREHE W vk v
WA B ZA A B84 (%)<=

200 300 400 500

A52Z
AAsE AL UEAT

- RN=

Hot water extract

[2% 4] L-tyrosineS 7|22 AL w onjz du] I
(%)=

200 300 400 500

H(100~500 4« g/mL)
GRS 7t 247 39 who)

AAst= A=
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@ vz du] Y5-FZ=(CWE) ¥ d-FZ2=HWE)S] MEx54

@ A3 Hf

e BI16F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)& o] &3+

o HjA]o= 10% fetal bovine serum(Gibco, USA)} penicillin-streptomycin(100 U/mD-S % 7}
staow, A@7It F AZFE 5% CO, viF7| oA vl sl

O Az =4

o ok BF16F10 ®Welnl AZE 96 well plateo] Z+zF 5 x 10* cells/well2 EF3t1 24
AZE R & 2 FEES FEEHE 3|46t APstal 24 A vl sk =

e PBS &5 A3 detent Alxes SANETE AFES T Al 5= Cell Counting
Kit-8(CCK-8, Sigma-Aldrich, USA)E ©] &3ty 3% 450 nmolA SAH3A =

o BE AT INHESIA S

o NEZEAL e 22 F4S ol8ste AASNAS « MEFAHZ%) = A-AZF Ago o /
tHZT Agso nm) X 100

e BF16F10 Wetert AZoA s Y529 AEx=A
300 xg Iml(82.7%) H=7tA] PBS A g7 folde] flids

e BFI6F10 Wetirmt AZFoA dFFEEY =¥ AX
g/mL87.9%) F=7FA S4tx=7< PBS A 793.3%)<} vlaste] &L ik A
oy FoAd Jd= Aol AL, 300 g/ml(74.8% 2
P < 0.05 [18 6]

m

Cytotoxicity

100- -
o
80- miry =
:\; —
60
[
=
> 40
]
7]
20+
0 L L 1 1 1 L] L] L]
] O O O O
D° P PP PP
TS S S S S
(29 5] 2uA ] YEFE2ES 352HA0~500 pgmb)Z H@elnl HEZS BI6F100] A
g3 & =43 AExSAoT 71& *= PBS &9 AT FA e Zol(** P <

o

.05, *** P <0.00D)E e

- 114 -




Cytotoxicity
1001

604

40+

Survival (%)

204

‘éeﬁ’deg’épdf{§;$fi5§$f§§gég}$563‘§s$5

! I IdFFEES FEE10-500 ygmDE bt AEF BI6F100] A
g3t F A% AEZSAHolth 7|E *= PBS & AT frold e At P <
0.05% }ehd

(1

@ ovz vl Y5-F=2=(CWE) 2 453

O "depd A=

e BI6F10 MZ= 5 x 10" cellsimL %2 24 well #jkzto] 100 »18 EF3ko] uj ok7] ol A
24 NZF AT & SAUZRTEA PBS 89 AT, FAHNZETFEA4 o -MSH(melanocyte
stimulating hormone) ©% *2](100 nM), ®lx g F2A4 o-MSH + kojic acid(30 s
g/imL) W& g @ o-MSH + Y5FEE06G0 pg/ml) HE& Agdet o-MSH + 5%
=060 pgml) BE AR+

(HWE) 22| Al W dzbd o3

i

e 7 Al AT 48 A7t WjFF F IN NaOH 200 xLE Azsted 1 A7k 5 60C
efzo A WMeAAT Wahde S8 LA T 490 nmol A FREES SAAT
RE AR APE 302 YA

o A AT BI6F10 M XA Hahd ke PBS & 3 Fol|A] 89.7%%2 JUeERGoH o
-MSH &% g FolA 105.1%%2 Z7}st9S (28 7]

CDE GMSH ¢ FREE BE AT U o MSH + A5FEE WE AATAA B
gl FEFS 86.2% ¥ 954%= A a3t L}E}”Q
o on% Gule WrEERo] AFFEEN Hlwstel Wl FB P Tt o A

Aoz Ao
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(2" 7] vz dvf) YeFEE 3

<
< 150- .
£ ¥
*
@
gwo L
o 17T :%
£ 3t
f =
o
c -
2 50
@
s
b
)
0 0 L] L | L]
o
(= e O
& © F
& & 2
B &
23 &
&

4>

[e5]
B16F100] A elgt & SA3 Aepd FefFolvt. 2 FE PBS & 2] B16F19 A =(
At ZT), «-MSH(melanocyte stimulating hormone) * 2] B16F19 A E(FA =),
-MSH + kojic acid #2] B16F19 M|3X, «-MSH + W43F=E& A8 BI6F19 Al %
-MSH + 452+ A ¢ BI6F19 A Zolt}h. 7]& *+= PBS & A9 94
ZFol(* P < 0.05, ** P < 0.01, *** P < 0.00DE YeEFHH, #= o -MSH A+ F9
U= ZFol(H## P < 0.00DE e

F2E 4248 50 pugml ¥5E At AZ2F
3 o
=
a

e =

J

ox
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6G) #7174 Evl YFFEE 2 EFFEEY IEOEAUA 24 2 v 7F

O 71 d FE=

QD AE : 7 EulE SHFFE AFsn AxAZ & BHVE ZA B S

O F=

e =< 10¥) FF W A %i—’F% Zyz}y 7ystal 24 A Bt
OEIJJr?<l(\>(/haltmalr1 No. 2)& o] %3} a et
Al EAZ 3 Wedzxr](freeze dryer)

Hﬂ

(3 1] 7717 Q=7

%
T S0 A25 | BEESS(CWES| SEUZY | IAaxsS(HWHO| SAUxY
50 g 287 g 6.69 g

@ F717 vl BFEFEE D E5FEEY AES W FEOIEAYolA &4 A3

@ AleF

o B Ao ALEH &4 E mushroom tyrosinase(Sigma-Aldrich Co., USA)E F3le] A&
3582

o Elo] ZAUA T4 =A Al 7]F-& L-DOPA} L-tyrosines AF&3l32

o Wald AL ] A=3s}7] ¢4 « -MSH(melanocyte stimulating hormone)E T+ 3}¢]
Azl A2t A=

© 71dd mE ANFEH W ElEZAUYA A &4 A

e L-DOPA¢®} L-tyrosine= Z+ZF 100 mM potassium phosphate buffer(pH 6.8)Z =o]3l E}o]
ZAYA = 333 UmLE A}%é‘}%%

e 30 xL2] 10 mM L-DOPA && L-tyrosined} sz 3XMd Zt 25 ANEE HF 5
55 =43t 70 ,uLi =z 7]—o]-°d—
o WhEo L 37CoA 30 EIF RESAIZ 3 490 nmoll A FBEE st Al Hl&s o
=3 Zo] ALt =
o Elo]ZAYA]l A &%) = [1-{(B-O/(A-D)}] x 100 ; A= &4&T H7kE ¥hg8l B= &
A9k Alg7F B HU7ME w389, Ce AET H7HE w889, De 849 AE7 &
]

FAZMEA e W8l 490 ol A e FRE Fe

ot

[ 2] 7712 gl W5FEE 2 EFFE59Y HA gHolZAUA A % Gy (u
g/mL)

d-FE= %¢$%% Kojic acid
..... L-DOPA 3013 3833
L-tyrosine 295.5 3714 46.1

o AAAF, L-DOPAE 7[4d=E AL3S o WFFEE2 500 wg/ml F=4 100% El©]
FAUA A FAAE VERA T, [C5S 4754 pg/mLE ZAFAS (19 1 @ 72]
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o 3}, L-tyrosines 71242 AHRPE W WFFEEL 450 wg/mLolA 100% Elo] Z A Al
A7 S YEhR AL, 1G> 2955 wgml=E SAHEHIJS (19 2 2 %2]

o HlW =< kojic acid= L-DOPAE 7|d=E AFE3S of [Cso2 34.9 wg/mLE AL
i, L-tyrosines 7122 AHEHS W IC52 46.1 ng/mLE S+

Cold water extract

Inhibition (%)

0 : , . :
100 200 300 400 500

[22 1] L-DOPAE 71A & ALLLS w 772 |v) 3
WAER ZAA EAEH)E ClAlsE AL e

i1y

Cold water extract
100+

80+
60+

40-

Inhibition (%)

20+

100 200 300 400 500

[19 2] L-tyrosines 7| =E AME3ES W 7712 v Y5-F=F $5H(100~500 «g/mL)
2 HAEIZA YA E4284 %) dASHE A YEAY. 2 A3 39 wHE9
s

* L-DOPAE 7|A2 AEHe o IFFEEL 500 pg/ml sEolA 99.4% etol A LA
AA S-S UEHA L, ICs2 3453 pg/mL=E SAHHNS [17 3 E 2]

o £, L-tyrosineg 71AE ASHE W) AFFEEL 500 pgml FEIA 100% Elol=
AUA A Z4LS eI, ICp2 270.1 wg/mLE ZHHAS (18 4 9 F2]

- 118 —



Hot water extract

Inhibition (%)

100 200 300 400 500

[18 3] L-DOPAS 7A@ & ALL3S u] 772 Qo) F<==
HAE|ZEAUA E42Z8 %)< At AS HERRS
o

Hot water extract

Inhibition (%)

100 200 300 400 500

[18 4] L-tyrosines 71E=E AE3ES o #7712 du] E5-FF= F5EH000~500 xg/mL)
2 WA ZEAUA E4AZH %)< JAStE A YEMRATE 7 S8 32 39 RHE9
BT

Q@ T71& vl +FEE(CWE) ¥ d-F2E5HWE)9] Al 254 (cytotoxicity)

Q@ A= A

e BI6F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)S ol &3t =

e #jx]o= 10% fetal bovine serum(Gibco, USA)¢} penicillin-streptomycin(100 U/mD-& %7}
st o, A7 T AEZFE 5% CO, vl 7)ol A vl 3t =

© AE 54
o HjkH BF16F10 ®Wali-m} A|ZE 96 well plateo] Z+zF 5 x 10* cells/well2 EF3}a1 24
ANZE gt 3 72 FEES FEEHE 3|48t AHEstal 24 AR vl gskd s

;
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e PBS &S g3 Al AZTE SANERTE AHESAT AlZUE=E Cell Counting
Kit-8(CCK-8, Sigma-Aldrich, USA)E °]&3te F3F% 450 nmolA SA A=

o BE AT INHESIA =

e NEZAHLE b33 22 F24& ol &ste AASAS + AZFAH% = A-A2T Ao mm /
27 Agso nm) X 100

e BF16F10 "Welert MEAA w5d YFFEEY MEFAHAS A% A9, A=<
PBS A 2]7H93.3%%F ®mluste] AEEo] ta FAPoy WFEFEE2 300 u
g/mL(84.5%) s=7FA ool flls [13 5]

e BF16F10 ®e}temt AlZFoA AdFFEE] 52 AEFAHS FAI3 23, F4d=T
¢l PBS A 2]7493.3%)¢t Hlaste] AEEo] i Aot 500 «g/mL@83.1%) & =7}

A oA A= Aol glsle [I¥ 6]
Cytotoxicity
120-
100- = 1 =
? — e ke
S .
g o0 Fh Nk
5 40-
w
20-
0 L] L] L] L) 1 L] L L]
S O S S O O
P PP PP PP
¥ oY oF oF o &% ©
TS IS S S

(719 5] #71& 9v) 53258 5H00~500 xg/mbE HWel-ul A3 BI6F109] A
g T A AExFAdoltt. ZF A3 3W wHE9] FH3kS el 713 *&= PBS
= ZFo|(** P < 0.05, *** P <0.00DE YElH

Cytotoxicity

Survival (%)
[=1]
'?

40
20-
u L] L] L] 1 1 L] L] L] -
> O > & o
&7 oF Q@\@Q ‘_PQ@@QQ P i O?QQ
(29 6] #71A4 dv) €FFE5S $5H10~500 xg/mbE HWebenl A ZF BI6F100] A
g3 & ST Axs4de dehia 4 S 3 wEo] Fagrdd
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@ F71% duf YeFEE(CWE) ¥ d-F2=HWE) A8 A= o dagd

@ "Aehd A=

e BI6F10 M= 5 x 10" cellsimL %2 24 well #jgkto] 100 »18 EF3ko] H 97 ol A
24 ANZF A S & SAAUZERTEA PBS £ Ay, FHANETZA o -MSH(melanocyte
stimulating hormone) ©% A 2]/(100 nM), Hlx *2]F+ZA «-MSH + kojic acid(30 u«
g/mL) W& g @ o-MSH + Y5+5FZ2060 pxg/ml) HE Mgt o-MSH + 45
==00 xgml) ¥E& AgstA=

o Zt A& A3t 48 AIZF wlk3E 3 1IN NaOH 200 #LE Agste 1 At &
27z A dEAFHT. depds A3 &3iAzl F 490 nmollA FFEE
BEE AR Age 3wty T35 A=

o AHA, BI6FI0 Al x4 #Hehd 35F2 PBS & A FolA] 89.7%= UEoH o«
-MSH @5 A8 FolA 105.1%% Z7}8t8 s (138 7]

e T} o-MSH + YF5& HE& A7 % o-MSH + 5535 ¥E& A4 2
gy e 110.1% 2 123.6%= HWad 3 4 a3E UE 2ote

o oW Ao WFEFEE Y AFFEE=S 2§ FEIEAUA S E B35t A

i

KeN
gE5E00 pgmLET 155 M7l 98 A= AT

a9

150

T

100+ T

Lo
o
1

Relative melanin contents (%)

o

(2" 7] 77124 @] WFFE2E 9 @555 445 50 wgml 352 Hebent X
B16F100] & & =43 "Aapbd ek PBS 894 A2 tix&7, «-MSH(melanocyte
stimulating hormone) A& ™z, «-MSH + kojic acid *&] ®lal7, «-MSH + 4
FFEE AYT 2 o-MSH + @5FFE AgFolth 7] *& PBS &9 A+
2}l Fold = Aot P < 0.05, ** P < 0.01, *** P < 0.00DE YEMH, #= «
-MSH A g]7-¢} o4 A& zol@E#s P < 0.00DE HERd
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6) vl Fol=7] WFFEE 2 dFFEEL FEo|ZAUA &4 ¢ m9 JF

O HAv} Hol&7] FE2E

- AR Ak QolErE SRTE AFsta dx2AZ & E712 2A 25k

- F=

o BAES 10v] S Ws & IF5E 247 steta 24 A7 B9 FE3 F 9EW Fo
o] #}2)(Whatman No. 202 73t & I oHE 65+2C 7%} sFsted ALY F el
A BAZ & WE5AZXI(freeze dryen® 5AAXEY] HAF FEES 539

[ 1] A0} ol 27|25 H U5 2 95 522 5 53

LHAXXxDO o AHAXZXxDO O
K L £X=2(CWE)Q TFE=HWE)Q
Mot JolE7| HEs © =247 x 2 - =47 xat
o =211 o o =211 o
50 g 36 g 439 ¢

@ Hu} Gol&7] WFFEE 9 EFFEEY AET U FEo|ZA Yol 4 A

Q@ AloF

o B AFo] ALLH &4+ mushroom tyrosinase(Sigma-Aldrich Co., USA)E F3le] ALE-
St =

o ERO|ZAIUA &4 =4 Al 7]12A-& L-DOPA$} L-tyrosine2S AF&-3193 <

o Wty AAS ] AF37] a4 o -MSH(melanocyte stimulating hormone)E ¢ &4
Az A2t A=

© 71d mE ANFEH W EolEZAUYA A &4 A

e [-DOPA¢®} L-tyrosine2 Z}zF 100 mM potassium phosphate buffer(pH 6.8)2 =o]il E}o]
ZAYA = 333 UmLE AF&3A =

e 30 xL° 10 mM L-DOPA =& L-tyrosine¥} w2 s|MH 7 58 ANEcs T F
TE 2HEsY 70 yLE HI7ISHA S

o W3O 37CoA 30 B WA & 490 nmolA FHEES A3t A HLE ¢
=3 o] ALtstH S

o Elo] ZAIUA A E&(%) = [1-{B-O/A-D)}] x 100 ; A= &4% H7HE B384, B &
2ot AR 25 A7ME 98, Ce ARTE H7tE 98, D= 849 ARV B
]

T AVFEA 2 e8] 490 nmelA o] FRE @Y

[ 2] Hr} WolE7] Weraes R A7 A BolzAYAl A 55 1Cx (4

g/mL)

HWAax=g LS Kojic acid
..... L-DOPA 3907 30 s 3
L-tyrosine 322.2 299.5 46.1
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o YA, L-DOPAS 71A 2 ALHAE o WEFEELS 450 pg/ml s=A 100% Efol
ZAUA A BA4S JERA I, [Coe 3467 pg/mLE SAHEUS (238 1 2 F2]

« =3, Ltyrosine& 7142 AHGAE W PFFEEL 450 wg/mLAA 100% Erol ZALA
AA EAS JERH L, [Coe 3222 pg/mlZ ZAHAS (18 2 D #2]

o Hlmw T ET2l kojic acidE L-DOPAE 7]|A & A4S o [Cso 349 ygmlE =AY
31, L-tyrosineg 7|22 AHL3S o 1Coe 46.1 pg/mlLz Z=AFHYS

Cold water extract

Inhibition (%)

100 260 360 460 500
(% 1] L-DOPAZ 7142 A4S o vl golzr] W32 5=U(100-500 «gmL)
= WA ZAUA EATHONS AASE A UEhATh 2 ZHghe 3 wEo

SRR

Cold water extract
100+

80+
60+

40-

Inhibition (%)

20+

u L] 1 L L
100 200 300 400 500

(2% 2] L-tyrosine 7142 A8 w vt golE7] WrFEE SEWA00-500 u
gMDE WA ZAUA EABH®RE oAshe e Yeridth 24 3L 3w
uhEo] B gk

e L-DOPAE 7|4 = /‘}%2}}1% o dFFEES 450 pg/ml F=0A 100% Elo] 2 A LA
AA A4S YepA L, 1G-S 3515 wg/mlE SAHEHIIS (18 3 9 #2]

e 3l L-tyrosines 7]343 AEAE W AFFEEL 450 pg/mL F=olA 100% Elol=
AAl A e YErH AL, 1Csoe 2995 pgmLeE B HY S [1H 4 B #2]
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Hot water extract

Inhibition (%)

u L} 1 L 1
100 200 300 400 500

(13 3] L-DOPAE 7|d=E A4S w Hv} Qol&7] 4
2 WAEZAUA B2BH%)S AAsE AL YEATh 2 Sk 33w
%

Hot water extract
100 -
80

60+

40+

Inhibition (%)

20+

u L] L} L L]
100 200 300 400 500

(2% 4] L-tyrosineg 71AE AL ] Hup gol&r] d-32E »5=3(100~500 x
gmLE BAEt| 2AUA E2THE AAGE A Jehidt 2 24ge 3w
whE o) B F gk

@ v} Jol&7] WFFEECWE) € d-F2EHWEY Al X =4 (cytotoxicity)

Q@ A= wjF

e BI6F10 A|3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 wjx]Z+= RPMI 1640(Sigma,
USA)S ol &3t =

e #jx]o= 10% fetal bovine serum(Gibco, USA)¢} penicillin-streptomycin(100 U/mD-& %7}
st o, A7 T AEZFE 5% CO, vl 7)ol A vl 3t =
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© AE 54

e k¥ BF16F10 Watwl AlZZ 96 well plateoll zHzF 5 x 10 cells/well2 233} 24
AN st & 4 FEES FEEE 3Nt HEstal 24 AR vl el

e PBS 45 Ak el AXs SAUNEZRTE AMESIG T Alxd =+ Cell Counting
Kit-8(CCK-8, Sigma-Aldrich, USA)E °©]&3t &35 450 nmolA SH 3 A=

e BE AT WEIFAS

o Nx5AHLE g3 22 F24& o83t AANAS « AEZH%) = 1-H2T Ao mm /
27 Agso nm) X 100

e BFI6F10 Wetrl AZoA F5dH YFFEEY MESHS
PBS A 793.3%)¢t Hluwste] AEEo] oA FHAF o
g/mL(88.0%) & =7FA ool flds [19 5]

e BF16F10 Wetert AZFoA dFFEE9 58 AlZsA4S A3 23, SAN=ES
Q1 PBS A2 7+93.3%)9} Hlaulste] AEEo] i Aoy 500 «g/ml83.3%) F=7t
A T8 e AAole e [1F 6]

Cytotoxicity
120+

)
-
[=]
[=)
1

]

o
]
*

Survival rate (%
o
T

0 Ll 1 L L | 1 Ll Ll L

5 O S S =

&7 oF @q‘i@Q @Q@@QQ ‘PQQ"-‘@QQ

[27 5] Av} GolZ7] WYFFEES 552010~500 pg/mDE Wehevwl NEF BI6F109]

g & F4T AEEAeIt 24 SRS 3 o] HAgs YA Vs fe
PBS &9 AzFete] o4 e Zol(** P < 0.05, *** P <0.00DE JEhd

Cytotoxicity
120-
100+
80 *

Survival (%)
8

404
20-
o Ll L] L L) L) Rl Ll L)
2 S & o
& 3 @QQ'N@Q @Q@@QQ @Q@@QQ
[19 6] vl Hol&r] dFEsS ¥5H10~500 pgmb)E Weti-nt A5 B16F100
A2t & ST AESHS dehla 24 42 3W wkEo) F gk
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@ v} gol]£7] W4FEE(CWE) 2 dF-FE=HWE) A8 A=z i depd &

@ "Aehd A=

e BI6F10 M= 5 x 10" cellsimL %2 24 well #jgkto] 100 »18 EF3ko] H 97 ol A
24 ANZF 3 & SAETEA PBS &9 A, dHNEZTEZA o« -MSH(melanocyte
stimulating hormone) ©% A 2]/(100 nM), Hlx *2]F+ZA «-MSH + kojic acid(30 u«
gimlL) ¥& gl 2 o-MSH + YSFFE2E060 pxg/ml) BHE& e} o-MSH + &5
==00 xgml) ¥E& AgstA=

o Zt N8 AHglstal 48 AIXF wiFd ¥ IN NaOH 200 xLE A3t 1 At &
27z A dEAFHT. depds A3 &3iAzl F 490 nmollA FFEE
BEE AR Age 3wty T35 A=

o AHA, BI6FI0 Al x4 #Hehd 35F2 PBS & A FolA] 89.7%= UEoH o«
-MSH @5 A8 FolA 105.1%% Z7}8t8 s (138 7]

e T} o-MSH + YF5& HE& A7 % o-MSH + 5535 ¥E& A4 2
ghd FEFS 82.52% H 8l70%= HWotd I A aRE YEUA B

o Hul Yo|Fr|o] EFFEEC] WSFEE Hu} ¢ a3zl dWad &% 4 E34E U

2
Bigloy F A3t ol 8l

60C

=A%

NS
<

J
=

a9

oo

150

100+

Relative melanin contents (%)
(4]
(=]

o

(29 7] dr} Qol&7] WsFEE 9 d5F5% 474 50 pwgml 52 Hehent Az
B16F100] A& & =A3 wahd sk PBS &9 A8 WZF, o -MSH(melanocyte
stimulating hormone) A& iz, «-MSH + kojic acid & Blal+, o«-MSH + WYF5
== AYT % o-MSH + &55F5E Aotk 715 *& PBS & A9+ #9
4 A= Zol(* P € 0.05, ** P < 0.0DE YEIHH, #= o-MSH A2+ Fo4 A=
2kol(## P < 0.01 ¥ ### P < 0.00DE e
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&A AL [d7HE 8]

$9%

(1) 2ol& HHA

oty jAHE 3

—§‘_]_.

&
O 2ol& FHEHH) WFE=(CWE), €

(HWE), =

P
TFFEE

X
T

Tp

A

o

)

FE=9 oldotAE -l

~

o

No

H

2= 4

2229 oldolAE o E

~

AFEE9] cHoMEHCIE 2HE A8 in vivo

VWO OOO®

Nlo
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(D Lol= (A

(fraction) A=

by
g
=

Lo]F A7) ¥rFE=(CWE), €
L3

@
@

il

Felt =

N
o
iy

wK

n-34k, ool EoE, REke

)

o
B
:
e
el
o
iz

~

o

g
;Of

~

WA Foho Fol -4

oA E| o] ES} eSS Atz

o|J

)

= %2 Folin-Ciocalteau A]¢Fo] Alg9] F&=4 stt&Ed o3 3

—_—

5
o

ojp

il

)

tel A2

J]

=%

= 50 wpLol 10% Folin-Ciocalteau A]¢F 500 4LE

FA . gl 1M Na,COs; 8 400 «L &

J

5&3t WA

sk 765

o] &

=
=

UV/Visible Spectrophotometer(Libra S22, biochrom, UK)

o3
T

W &

}9doH, gallic acid EF=Al(standard curve)e] 3|72}

J|

g

#(mg GAE/g powder)

=
=

o XFE=ZZ gallic acid

o
=

s}
=

5o

st 5

H|

A

o]

o

Q5522 opHelE EHE > HeFEE > A5FEE-oYoliHo|E BB

> MRS FEE-odotAlH o

Z 2} B o] E(total flavonoids) ek

&

o
al

o
il

wK

o
Ay

@

A® €910 mg/mL) 20 Lol

h=
=

10% AI(NOs3)3#9H,O 20 «L

7}

o
9 7t B

go 7t FEE

TR

B
) .#O

A7V8kaL 5

=

=
=

Foy

3

e
L

4 uL

2 DW 112 «L

J

=
T

=
=

1 M CH,COOK

%

) &
e 415 nmollA FFEE

2 mg catechin equivalents(CE)/

A

g powderZ YEMJ A<

>

=8 E

E

> dFFEE-ol oAl E o]

P
TFIFE=E

WarFEE-ddotEolE £8= > 4

H &&= E - D op A Bl 0]

- 128 —



© % ®hd(total tannin) $+F =4

e Tannic acidE ZEFEZE EFJAS A4S T A wabA &d FqFe
AeFstAatt

o &t 32 Folin-Denisy &-83t9 A& 1 mLol 95% Methanol 9 mL& &% 3 %,
sodium carbonate ¥ ¥3}8< 1 mLe} 10% Folin-denis reagent 0.5 mLE % 7}5}<]
30 A20A HEZAIZI B 700 nmol A FEFEE SASAT

o Bl S gallic acidE o] &3te] FA3 mEIHoZRE &34

o S AR, YFFEE-oEoMHCIE £9=°] M B2 gde TS ¢ 7
AN dFFEE-ALoHA B E B & > dFF2E > WaSFE==-oldotAHe
Y= > WsFaes > EgsSFEE €22 Ueysts [ 1]

(% 1] AfF 52 2 28959 T ds, & S ¥ F 8d 3F
Total phenol Total flavonoid .
NE= (mg GAE/g dr (mg CE/g dr Total tannin
g g dry g g dry (%+RSD)
powder+RSD) powder+RSD)
H=FZE=(CWE) 59.0+0.57 2.7+0.16 1.69+0.058
dFE=HWE) 60.0+1.15 6.6+0.99 1.80+0.004
ml'ﬂ%-’,i%%(ME) 46.1+3.23 1.7+0.33 1.14+0.001
CWE-ethyl acetate
' 58.1+1.89 2.9+0.14 2.15+0.002
fraction
HWE-ethyl acetate
' 38.3+241 2.6+0.37 2.06+0.001
fraction
ME-ethyl acetate fraction 25.6+1.99 1.8+0.93 1.73+0.007

Q@ WTFFEE, dFF=E, EEFEE 9 4 FEE9 in vitro F4tss

@ DPPH &}t]Z(radical) 427 5 (scavanging capacity; SC) &4

e DPPH(1,1-diphenyl-2-picrylhydrazyD) 2@}z 4452 DPPHO| W3t 43 E34=
AR

e DPPH €9-& 100 mL o|g-&<] DPPH 1.5 x 10" M& %9 ¥ ZH9 E3tsty
Whatman filter paper No.2Z2 o 3#3le] A 23} =

e 96 well platedl] WrFEE, €5F2E, HHSFEE 9 7 FF2EY oEoMHE
B3ES 717 2o g 343t DPPH &3 &35 31 37C
Microplate ReaderE ©]-&3ta] 520 nmollA T3 =5 A9
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Al SCso (ug/mL)
................ deZE2CWE) o 2da
................ B EEHWE) T8
................ MEtErEaME) e
.......... CWE-ethyl acetate fraction . 1914 .
.......... HWE-ethyl acetate fraction . . ...3581 ..
ME-ethyl acetate fraction 52.46

DPPH &}tz 47

=

o 7+ N 89 SCy ZHe 12. 14 ngmML(B+F28), 758 ugm(EFF=5), 16.74
=

pgmMLME-E&F2E), 19.14 4 g/mL(YFF=E-ol  opAl B o]

(ML - opA ) = 818) 1212 52.46

(gL & 5 & E-ol oA Hl o] B 2982 ekt
FEEE

o witd g o] 14 ZA¥E Fu A2ASS BY

© DPPH &}t]Z(radical) 47 s (scavanging capacity; SC) =4

e DPPH(1,1-diphenyl-2-picrylhydrazyl) @&}tz 4452 DPPHO| W3t 43 G234

=35 E

e DPPH €& 100 mL olg-&ol DPPH 15 x 10 M& ¢ ¥ FF9 £35}]

Whatman filter paper No.2Z2 o 3}3}e] A 239 =
e 96 well plated] WFFEE, €§5F5E, WHEFEE

HQ%_Q_ 7L7L L.:v:uﬂi /]/\-10]‘0:] DPPH %._11‘1,]. =

Microplate Reader& ©]-&3to] 520 nmellA F3%=

1000

CWE HWE ME
__100 100+ __100
> 804 > 804 > 804
= = =
S 60 S 60 S 60
© © ©
§ 40 é 40 g 40
x x x
2 204 2 204 2 204
c | c
< < <,
10 100 1000 10 100 1000 10 100
Concentration (pg/mL) Concentration (pg/mi) Concentration (pg/mL)
o A== A== o O ==10
(29 1] A ¥-F2=CWE), d53==HWE) ¥ degE&F=E50MEe w54

Oz AA%

DPPH =}
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CWE-EA HWE-EA ME-EA

1004 100+

-

=

P
y

®
=
1

80 80

-
=3
I

60+ 60

'S
t=)
1

404 404

20

Antioxidant activity (%)
Antioxidant activity (%)
Antioxidant activity (%)

n
> o
1

0 0
10 100 1000 10 100 1000 10 100 1000

Concentration (pg/mL) Concentration (pg/mL) Concentration (pg/mL)

(29 2] A ‘@—’F—%%%(CWE), dFFE==HWE) 2 WEgEFESE=ME) 4249 o " otA
°|E £¥+F v%4¥ DPPH &tz A A%

-__a

r—{n:

© }AH3}4=A(Hydrogen peroxide) #| A%

e Img/ml 343 22 2L EIJES 50 mM H,0,9 L12 33 Fo] AL2o)4 30&
A2

e 90 L WHEAIEH} 10 ¢L HPLC grade W&-&& &8st 0.9 mL FOX Aleks F713h
FOX A]<¢F [HPLC grade W&t =<2 4.4 mM BHT : 1 mM xylenol orange + 2.56 mM
A A d o 2 F(ammonium ferrous sulfate)g /-3 250 mM 34k, (9:1, v/v)

BEd & Ao 08 A2

0

4% 580 nmoll A =A

dot X

1001

80+

60 X

40+

Inhibition (%)

20+

m
o
x
Jo
o
f
T
E gy
i

(CWE), d+5=&EHWE) 2 WaSF=&ME) Z+2he] o "otAlH]
o]E RIE ¥ i3l (Hydrogen peroxide) A A%

o A Zt FEEH} EI=9 AT a AA G4E g AF, ascorbic acid (2
mM)¢] 4L 100% 71F2 2 CWE 51.92%, HWE 84.37%, ME 21.87%, CWE-E 95.19%,
HWE-E 59.04%, ME-E 64.69%2] &S el

o 5 A}, YFFESE-AHAECE R Fo] 7MY &2 IsrA AA E4E 2

> MEEFEZE-o oM HIE £ E> dFFESE-HoMHE

= == X1
TE=E
FFEE D HESFEE o2 e [E 193]
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@ A& 3}4+3k(lipid peroxidation) <3 A 24

e =5 9 BIE 200 L& 70 mM FeSO, 100 xL <} =33t

e 2 mM ascobic acidE #7}sted W3S JWAIBFI 37C oA 308 1AIZE X2

e TCAE 100 pxL #H7}slo Hb-gS =35 A 7

o HF-S &35t 300 L TBAGO mM NaOH=Z =D& H7Fsta 80 € 30E3 71Eg

o AAET 3 FTHAA TBARS o &3F% 532 nmE =43 & % AAEHOZE £Hg

e AFE 4 FEE3 BI=Y T4 AA A4S &I A3, ascorbic acid
@mMe &AS 100% 7= 2 CWE 20.22%, HWE 26.52%, ME 27.60%, CWE-E 22.79%,
HWE-E 29.88%, ME-E 34.11%°] &S JEH

o ZA AF, vWgE-odotAHE Eg=E0] 7}

ON

P AR AA 2 E 2

AN EFFEE-AHMECIE BIYED HBESFEE> dFFFED
YeFEa-ddotbolE £8=) WFFE3E €22 Uess [1¥ 4]

501

[

(hdeTeRNy

104

Inhibition (%)

u 1 L] 1 ] 1 1
¢ & & & & &
& & 8 & ¥

(28 4] A Y5+FE2E5(CWE), 9552 2HWE) L WeLFZEME) Zt72] o oA |
olE B8= w54 A& H4ksHlipid peroxidation) A A%

@D 7+ F2EY odolAHE B8 E9 HAX U 43 &4 A3

Q@ A= ik

e BI16F10 M 2Z(ATCC, CRL-6475, mouse melanoma cel)e] A5 v x| 2= RPMI 1640(Sigma,
USA)& o] &3t a1, vl A oll= 10% fetal bovine serum(FBS; Gibco, USA)<} penicillin 2
streptomycin(100 U/mD& H7Istgon, Ag 77t 5k AlEF+= 5% CO, v 7] oA
v} 3k =

© A3 B =A Superoxide dismutase (SOD) &4 H7}

e vjokd BF16F10 @elwnl AMZE 96 well plateo] z+2z+ 5 x 10° cells/well& EF3ta 24
AZE e & 2 FE2E9 ﬂl%ohﬂﬂlol‘f T8 =00 xg/mDE Agsta 24M%He H
v} gt

e SOD Assay Kit-WST (Dojindo, Japan)E o] &3l A& 3213t

if

d
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e PBS A&l +7} 37.7%2] 7]&
SOD HAE 2035, 9P Bl AYAHIE LHEE]
FHNTE 14.]3].1%{4

e Y522E ofPolAHolE RS PES Mool s 21% Retor], A5rzEo
A obAHo|S ST E 3% B et SHHE SOD BHE ST

w
@)
w)
gt

o
rlo
wn
S
o
X
L

40 —

Inhibition (%)

20+

0 T
=
X

& &
(19 5] A WFFEFE(CWE-E) 2@ d4-F=EHWE-E) Z+219] o dolAHolE B3 &9
SOD &A=

© 3413 &% =3 : Catalase (CAT) g4 H7t
e Hjof¥ BF16F10 @elr} Al3ZE 96 well platedl] 2+2F 1 x 107 cells/well2 E-33}31 24

ot

AZE e & 74 FEE9 01]%0}‘1] HolE B EG0 xg/mhE A 8sta 2447HS ¢
Hl] k5t

e Catalase assay kit (BioAssay Systems, USA)E o] &3l A& eldt

e PBS A&7} 0.1633 U/L] 71& FAHEE Jeldon WyiFEE2| dEolAHoolE
B3 59 CAT 42 04933 UL, G552 oldotAHolE £3EL 0.2867 ULE

epd
e PBS AT tH] WFF2EY odotAEH o Ex 202.1%, ETF=EY o doAH o EE
75.6% %7 VERY ]9 Bl CAT A4S A%

0.6
*E&
—
~ 0.4
-é * ek
|
<
O 0.2+
o, v
0.0 T T
< G$ @3\

(2% 6] AF Y-FE=(CWE-E) 3 dFS=HWE-E) 24422] ddolAHolE £33 &9
CAT 24 =
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}2r3l &% =4 : Glutathione Peroxidase (GPx) &4 #H7}

Hjl &= BF16F10 @E‘r‘— ol 22 96 well plated] z+zF 1 x 107 cells/well2 HF3}a1 24
A ZE i FRE & 7 FEE9] odotMHolE E8E(G0 xgmDE At 24X3HE o
HH OFS l—

@)
ot

°

e Glutathione Peroxidase assay kit (BioAssay Systems, USA)E o]&3}o] &4]S &<21%)

e PBS A&7} 1274 ULl 71 & EAEE YEHHOH YsGFEE9 Aol HolE
B8 =9 GPx 842 1573 UL, @F=E9 ddolAHolE £8&2 165.6 ULE
e

e PBS Al thu] WFEE9] dEoAlHolExE 23.5%, E-FFE2] oHEoEIclEx

g
30.0% ¥ CAT &4 &g

200+
*
150
j S——
3
= 100-
a
O
50-
u L L
S <
& c§$;

(238 7] AfF W-F==(CWE-E) 2 €4F=EHWE-E) Z+2te] o dolrHolE &8 &9
GPx &4 &=

o2

© Zt FE2EY dYoiAEHlE E9E9 Al U J49F5 24 4

@ AM=Z we

e B16F10 A 3Z(ATCC, CRL-6475, mouse melanoma cel)®] A5 w] %] Z+= RPMI 1640(Sigma,
USA)S o] &3&tataL, uiAlell= 10% fetal bovine serum(FBS; Gibco, USA)%} penicillin %
streptomycin(100 U/mD-< H7lstdem, A&7 &< AZF+= 5% COp v 71l A
v} 8k =

o t}-g- 2 A M EZF(RAW 264.7 M3E)= Dulbecco’ s modified Eagle’ s medium(DMEM,
Hyclone Laboratories, USA)ell 10% FBS, 100 U/mL penicillin % 100 xg/mL
streptomycin(Gibco BRL, USA)& &8sl vjA & o] &3}a] 37C, 5% CO, v 7] ol A
v} st A=

© ME =4

e vjokd BF16F10 @etwnl AZE 96 well plateo] z+z+ 5 x 10* cells/well& EF3t1 24
ANZE R 3 2 FEE9] A HoAHCIE £9E5S wEEE 3t AP st 24
A Xt vl Fat =

e PBS &9& A Aeert AXes SANERTE AESA S
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A AHEE-L Cell Counting Kit-8(CCK-8, Sigma-
nmol| A S48+

-Aldrich, USA)E o] &3l &3 %= 450

o BE AT WESRI, AXF5AHLS U3 2 FAE ol &l AAHH =
ME=ZZ%) = A-AZTF Agso nm [ HET Agso nm) X 100
e BF16F10 ®elizul HxzoA w5 WaFEE 2 dFFEE9 ddolAH o E
B E MEZAHS A% A, IFFE2E2 50 £g/mL98.6%) =74 A ESA o]
Re Aoz =AHEHYS
o AFFEEL2 10 1g/mL(95.5%) F=7HA -4t Z7<1 PBS A 2] 7(98.8%)9 =}o] 2]
ool s (117 8]
Cytotoxicity Cytotoxicity
T 1007 — ki
.
E 60 E 60 .
g 40- = § 40
@« sl *EE pwxx W - REK K
U u L] L] L] L}

P L PP PP
TN S S S S

CWE-E concentration

S O
& o 5P QQ@ ®

S
» S# oF
i &

~§* »9
HWE-E concentration

(298 8] A7+ WEFE2E(CWE) 2 E5F==HWE) Z242te] o dolAHo|E 28 &F w54
,q] E/H 7ﬂJ/].

© ¥¢9% &3 =4 : Nitric oxideNO) A A H7}

e Hj k¥ BF16F10 “éf-ﬂrbzﬂ} MAEZE 96 well plateOH Ztzy 5 x 10° cells/well2 #F3}aL 24
A ZE w3 72 FEE9] odotAlHolE 8 &0 pg/mDet LPS2 xg/mb)<s
EAlO Aestal 2441 O wi S

o MAE NOO %L Griess NS o] &3to] AlZujdd Fo A= NO* FEH =
S A=

o Mg F5H 100 Lo} Griess A eF [2.5% (w/v) phosphoric acidel] &3]3 1% (w/v)

sulfani-lamide, 0.1% (w/v) naphyl-ethylenediamine] 100 «LE
% 540 nmoA FFEE SAHAS

plateoll A 10&-5<¢F Wk-8-A12]

=l

3l 96 well

e NO¢| F&=+& sodium nitriteNaNO»)E EFZ&H o= ARSto] A T8+
o LPSE &= A 2]7196.9%)9F vud u) YeFEa2 oEoEolE £8 =2 NO
AR FE 46.7%, AFFEE ANEoMAEHlE =2 NO A FE 335%=2 2 NO

(2]

19
Sa

S dAlste Aoz Yey AsEosx

g4 NO A4 oA &4S el
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NO assay

*

-
o
g

@
o
1

@
e

Nitric oxide production (%)

*#
40- 4
2 o - l
D L] L
> &P <&
A '\* (ﬁx‘o @rﬁf
REAEN L

(2" 9] LPS A= BFI6FI0 AxFolA Afe WeFE=-dEoMdHols £3&
(CWE-EA) 3 dFFEE-cddotAlElols &8 &=HWE-EA)°o] NO g mA= o
=3

® Fd= A" Alo] EFFSl(cytokines)e] L& oF =4 . JAAH-S(RT)-Real-time gPCR
e RAW 264.7 NIZZ DMEM HIA| =S o] &3t 5 x 10* cells/well2 243 & 24-well

plateoll HF3taL 24 A vjFe & 7 FEE9] o HolMHOlE E8&E(G0 1 g/mhet
LPS(2 ug/mL) A Agsta 1~3 AHE o w g

Hj X2 A A3 ¥ RNAiso Plus(Takara, Japan)& ©]&3e] RNAES —%%3}%1%

RT ®kg- 100 ng total RNAE oligo (dDg Z2te]™, dNTP (0.5 «M), 1 U RNase inhibitor,
M-MuLV reverse transcriptase (2 U)Z 42C oA 604, 70C oA 15& J%é}oq cDNA
B heis

gPCR ¥®Fg: Ing cDNAE SYBR Premix Ex Taq (Tli RNaseH Plus) (Takara, Japan)®. =
95C oAl b=, 60C A A 34x% WHS-3to] DNA SE3+

LPSE o5 A9 vud v WrFEE9 dYotAiEHolE £9&52] TNF-o A4 Fo]

T

IS 1AIZEA A= 87%, AR A= 80% = ZAA7a, @FFEE9] dYotAH o E
EY =2 W8 1AM 80%, 3ARAAM = 68%% FaAA dFFEe £8=°
2 INF-o A 24 ‘%E}‘z‘i%

e LPSE o= A2 Hud v WFFEE2 AHoHolE £8E9] IL-5 Ad o]
S 1AIZbo A= 41%2 4 83 3ATAE 111%2 S7H8 Wd 455559
ANEAEHOE B EL WhE 1A= 42%, SARAA = T6%= ZHaAlA
drFEE £8E°] TNF-¢ & mRI7HAIZ [L-p =3 52 A4 848 B
FATEAANA FHold & % e &
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TNF-alpha
40-

3 PBS
ko 0 LPS
;‘__ X B LPS + CWE-EA
& 301 % @ LPS + HWE-EA
= *
2
=
S 20
e
o
=
k]
& 101
ol s | o |
0h 1h 3h
Time (h)

(28 101 LPS A& RAW265.7 AEFANA A {9 WFFESE-ddolMHolE &
(CWE-EA) 2 dFFEE-ddolMdHol= B EHWE-EA°] TNF-o FZz @& n
A= 72y

IL-1beta
180007 pec .
= LPS
_ &3 LPS + CWE-EA
& @ LPS + HWE-EA * B =4
Z 40000+ o
z
€
]
3
a
]
2
£ 50004
?;
@
e T H‘_ e T
0h 1h 3h
Time (h)

(2% 1] LPS A2l RAW2657 MEZFoIA Afre] WsFEE-odopidol= £I%
(CWE-EA) ¥ dFFEE-ddotAH ol EYEHWE-EA°] IL-15 FxA ddeo]
A w3

©® Hdd=E FEE % 2= AT s=odA FdF &% 7}
O F449F e84 &4

e 5=71 BALB/c mouse(5F & 25-409)5 o] &3}o] X
7}e}7 W carrageenan) 0.1 mLS & BAo] FAS
O FEEH d5HL SEEDLAA 4F
o FlE Y FEE 2 EIE 100 4gS B HEIHH =T PBS)
e A FEEPY FF AVE0, 1, 4,7, 10 AHEE 1T
o AA, Ftehrid @5 HF IARE Fo Hdl @ 7F oF 3.280 F7FekH 10413 Foll+=
2.84 F7+3k
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o AT Ao)E 100% 7= 2 /|G BE HE 1047 & 89.1%= 7+
e WFFZ2E W3 HE NI T 87%= 7hebrd Wiy 13% Ao 1047 & Ao

25.1% 7+4&3t

e YrFZE BEIE B HT 1A F 89.1%=E Ziebrd divl 10.9% Ao 10413t
S Ao 24.0% AT

o dFFFE B AT N ¥ 84.9%= Ziebd div]l 15.1% 24 om 1041 &

o U5FE BIE W3 2.6%% Zheb7Id vl 17.4% A o™ 10413
5 Ao 25.9 7FaA
-+ Control
e = CWE
§ = CWE-EA
s --— HWE
E -2 HWE-EA
o - Wild-type
E
(29 12] 718 |de 2 =H BE
[ 3] 7+eb7] A58 B3 EYE A4S Ay
% Wild-type Control CWE CWE-EA HWE HWE-EA
O [ 317 37 317 .3l 37 317
AT 00T 870 TR 2 826
AT 935 848 Eae T gas T 73
R/ 0 DO v 624 T 826 BT 826 758
10H 31.7 89.1 74.9 76.0 77.6 74.1
Control
Oh 1h 4h 10h

(29 13] 7}eb7)1F 28] & control (PBS) *&] AMz
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X8 CWE

XS CWE-EA
Oh

U™

(2% 15] 7lEb7ld A & 9

X & HWE

Oh 1h

(29 16] 77 Id A8 &= <4
XS] HWE-EA
Oh
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S|

K3
>
Lo
o2
nf
ofy
>
o
f
(¢
N

(o]
M

@ WFAE F25 2 TS A & 2 A
O §FHE FELA AR A 2 A7 L
o Al A &= YA O Z serumS 3+ % ELISA kit(ThermoFisher, Invitrogen, USA)E

o] g3std AF WHel wef cytokme TEE AT
e TNF- ¢ (Cat : BMS607-3), IL-1(BMS6002), IL-6(BMS603-2), IL-10(BMS614), IL-12(BMS616)
o AFAN FAH WIEY 4= WA I)= INF-o 5= 7HE7d d5 HE AT &
117.5 pg/ml100%) & 7H4 %<& Z712 =2l wd W43ZE(31.8 pg/mDe 72.9%,
WosE B3E60.3 pg/m)e 48.7%, DFFEE(16.1 pg/m)e 86.3%, A5
23 2(13.4 pg/m)e 88.6% 7HAAA[1E 19]
e 2Z2E 4 RIE T 893 TNF-o¢ 28 A" Jegrd
o 12 ARG BE HF 142 FRE 0AAA 72 18% Aagor

BEFEES 4% 147 ol 38.6 pg/mlz 0417 tivl 9% S718tal 4AZHRE 24
e YrFE T2 7Y @5 HEH A IARMRY A 27% g T1E20]
o dFFEELS AT 1M 9 401 pg/mli 0417t tiH] 13.5% Z7F8tar 104 7koll =

g_ R
e A5FE RYBL HE 1A Fo) 368 pg/mlE Z&EA ZHAT, e AR Do
s o

10A17t = 36.0 pg/mle] E& F=7F #HEd
o [L-62 7IEb7Id @5 HF Al IAZE T 67.2 pg/mlE 2 TE5 B & 430
FEEEL 4N TAIZE 21.3, 20.3 pg/mlE =71 AsdHad 21]
e YFFE BYES HFT 1047 ¥ 464 pg/mlE £ 5% % HYgow dF4F2EL
TAZY] 12.7 pgiml 283 G5FE B EL 1047k 14.3 pg/mlE Hma v

e FHEF I&E st IL-102 7 d ©=HE Al TAZE $o] 151.8 pg/ml= Fs3 o
HE N T2E 1486 pg/mlE 5 22 B[ 22]

< TAZE Fo 110.8 pg/ml=E 71 & 55 UEH Y d5FEES
3

o WirEE BYE
AAZE Fofl 204.3 pg/mlE Zhebr|d @5 tiH] 35% & s&7F #EE
o AFFE HIELS HT 1047 T 2223 pg/mzZ AA ANgF M £ FEE
HYT 7Ed 9= gib] 46% =& w57 #AEFHo Hold ddE a5 HE3
e MH WYy T4 AYS BT AFsHE [L-129] AS, Jebd 9 E HEF AL &
5.3 pg/mlE 7M4 =2 FE5& e, 453252 A5 1A $F 184.7 pg/mlz

BH Z4astar 10413l 166.1 pg/ml2 s
A T TAZ7HA W3b7E §lar 10413k 105.3 pg/mlE IA 435

o
G5FE RYBE YSEE BUES fASA AT 1A FRE gAS F 1047

o AAHOR FZEL IL-100] Zasie BB Zad F 1040 27} Hokd dA
2 FAEAS fFrdes e BAY
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=3 4H

[ oH
CJ1H
B3 7H
N 10H

TNF alpha

Ll

150+
1004
5

(jw/Bd) uonesyuasuon eydje 4NI asnow

AU TNF-«

Sis

[ 19] ELISA kitE o] &

IL-1 beta

(jw/Bd) uonyesjuesuos ejeq || esnow

AW IL-1 5= A7

§_]__

(19 20] ELISA kitE o] &
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IL-6

OH

c

3 1H
E3 4H
By 7H
Bl 10H

80+
0
0
0

(jw/6d) uonesyuasuog 9-1 asnow

AW IL-6

§}

[ 21] ELISA kitE o] &

IL-10

250+

150+
1004
5

o
(=]
o~
(jw/6d) uonesuasuoy gL-J a@snow

g3y IL-10 5= A%

s

(19 22] ELISA kitE o] &
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400- IL-12

300+

200+ eigefg
deff

mouse IL-12 Concentration (pg/ml)

N
\
\
\
\
\
\
N
\
\
\
\
N
N
¥
\
\
\
\

5 defg deidelede g

1t 1ER

i.u : \

100- } s

1B N

1 e N

2 \

|E N
0 T
o°<9&

[ 23] ELISA kitE ©]&3 €AW IL-12 v = A3}

it
S
to
i
filo
2
AC)
_?ll‘
oft
(e
=2
R
1o
oo
2
Iy

5

o [CR v}-2(6F5)2] Al F&F(intradermal injection) =&
HA =7 PBY)

el A egkom 1043 el 25 Xl 24B]

e YFFE BYEY EFFEES AT F NN FES d3A7= AS #FFIHIY

g

« A5FE RYEL HF F 1AL o] $AE HolY FHF FY R Fi A44L
YebA[ 1™ 24E]
(A) P. acnes P. acnes + PBS (B) P. acnes P. acnes + CWE
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P. acnes + HWE

P. acnes

(D)
0
7h

P. acnes + CWE-EA

P. acnes

(©)

P. aches + HWE-EA

P. acnes

(E)

N
o

7h

—~

,_OL
=

_nﬁ
il

(29 24] P. acnes ¥l ¢

s3]
=

o g4 A

e ICR "h9-2:(65%)9]

o A d, W& FEFE 9 ethyl acetate ¥ ES vaseline 100 1ol Z+ A5 100 «gs

5 B7hg

=

of Eohe] T

7} FlelEael 7%

3

D

CTFA kA4

37he

3L

sk

[ 4] DRAIZE 3% #}

.M_m olH|lN|n|<

=3

g

<0

— I

) %

KO )

op| 7l 0

0| gy K| |0 O
| | OF| oo | U

= M| 2|5 x| T

; | 3| = | D

jolo ol| ol m

jojo| N ujo | 4

ar Klo | ofo

] o

Ar ~NO

ol

=r

oo

<0

pa—

L

Ea

5] DRAIZE 33 A=A A A

-
It

[

HWE-EA

HWE

CWE-EA

E

cw

Control

1
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e

HWE-EA

d AE Az

—_L
=

6] DRAIZE % =}

p
1

Iﬂ—/l —~

I |O

H K

= ]

Bd

T~

80 ~ | oF

mV_L_uo_c Kk

1 oR ol

=0 KH S 10

MO 0Oa _A._O |m =

Fo| =< | Bk 217" |olo

o) _ Ohor| __

Ko| o | wo o} TH | X

I+ H _ k| S

o | IrRo 40 g | 1o

Klo m i

Ik e

£

)

K{o

I+

ol

W

~NO

e

(0.5)

HWE

7

2
CWE-EA

]

2~H

CWE
T Al

3|
L=

fuw A
=

Control

105

7] DRAIZE 3| & =4 H Al 2=Hlllol] dlgh

8] ¥z B|2~E IR =

Hslst 97

-
st

[

od

iy

=

olo]| =

oF

SS9 IRtz A

sd,7A2(ER)2 Itsd

A

ol

10

it
-
st

[
[

.

&

| 2~

5 A

3

9] W% H2E I¥ A=

-
st

[

HWE-EA

HWE

CWE-EA
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5. A FebAl Al &A Y [A7H-E 8.9F]

D) E7HAE] 2 A vl S o] 83 T A HAZEA A LA A
O E7HAH] 2 ofF HlES ol &3 ZHal
@ Z+ Ze}419) Elastase A &4 A3¥
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5. A A2 A A A
D #HEl 2 oF Mg
O W@ 2FEE 4+ B

o NE B4S 33 0.00M NagHPO4pH 8.7~9.1) 8H-& 4T o A&t =tid &
5}

0

e 5mM EDTAE &3 0.5M CH;COOH(pH 2.5~3) & HRHo = &3)|AZ

e pepsin(50 mg / 1g &S L Aol A H7lstar 4T o4 24413 2+ 23] A st
o] #4& 33 W&

3000 goll Al 154 B3t A BT g 53t HSJUEF M 4L 4T A
ARA o2 Hrbste Fehas AAAR

e JAEL %5319 1M CHCOOH(PH 2.5~3) & &3] 417

A 6§90 0.02M NaHPOLpH 8.7-9.1) &-Aol thal 4C oA 2447

A

o Thild AHek & 20,gS SDS-PAGE 33+

170 kDa
130 kDa

< Collagena |
<— Collagenalll
100 kDa

70 kDa

(19 4] E7HA A 23 Z2Hi& SDS-PAGER

100 kDa
70 kDa

55 kDa

(1% 4] o7 vlsddA F=3 =2 Had Feple SDS PAGE=Z <13t 23}
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@ 7+ Z#49) Elastase 914 &4 A
e Porcine pancreas elastase # & 2
AFE3Ee] 37C ol A 3083t 3-p-nitoanilideo] WA HFS =A%

5)
A &AL 71" =24 N-succinyl-(L-Ala)3-p-nitoanilide &

Z+ Z44 100mgE A @ o] &7 & 50 mM Tris-HCl & <4(pH8.6)oll <1 elastase$}

pancreatic solution Type I(porcine Pancreas, 0.6 units/mL) &<} 0.05 mL< %7}

G =T 2 Ursolic acid 250 xge A&

mLE W71 T 308 WeAA 410 nmol A FREE ZAHY

1l o
N

- Asl 2SS e
F ZEAe 33.2%9] JA S

24e e

HAow, &g el 67.1%=

50 mM Tris-HCl €<4(pH.8.6)e =<1 7]& N-succinyl-(L-Ala)3-p-nitoanilide(1 mg/mL) 0.1

o u
Elastase A3 &4 A58He HIt+o FH/TY 3% 442eEE UEY
Ursolic acid (250 x@)-& 46.9%2] elastase A&l XS BHIow, B7AEE 114%E

o

o Aoz BIIAE FHHAS FEAAHY HAZSH & & I8a @2 A3
g o7 AG3lo o] HES S F glloy oF FHAL & FE9 19 »gE
BEAAL FHPo] THestA T, F BAF Fehalo] ohd LE A Fol BH
FeHdlo] =2 A3 A4S ety we =A S5 giAAE AEs

80- ﬁ%
g -
_E 60
E Sph— 4
£ 404 i
@

o *
-ﬁ 20+ x
[T
0 . T
> o o &
g \‘b& \"-*@ \‘5':?
S\G (:é\ Caa\ ﬁa\
58 Pl
L &
<<°<&
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6. 9T HF 24 L AE 9
D BB AF 4 24 A
OESE

OEEE
@ 4% 24
® 22 AZA

5 283 A [E7HE 89

Q) = F4AY AEFE 59| ICD A

(D ddL-MTIC System
@ ddL-Stellera Chamaejasme

(4) KFDA 7154 34& <l
O A= Y=E
@ KFDA ¢1Z4]

o
ofN

(5) F=E /Y #Ax] 2 Pilot

© Arish 43 2wz A3
© Ags 47
@ AYs AY 2 fE A7

a
b}

Extract

test Au] 7=
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6. @& A 24 B AF AT 283 A
(D &2 A5 A= 24 AL

O &4 F=

#HE FY AL AE H| 2

b DEbEEP| XOILLE, g2, =

1 | ddL-AC-Complex e Tel I = gtak o=
At SR

2 | ddL-Camellia Sinensis Leaf Extract =K} gtak o|=

3 | ddL-Magnolia Qﬁi;ialis Bark Extract :'CF_%FLP—'?— at2t ol=

4 | ddL-Centella Asiatica Extract HE stak o=

3= OI_|E

5 | ddL-MTIC System SUEMHEE, NURE, AR2E |
—|A|" EE'I_I-HHEI —*—E L E'l E OIéll-l

6 | ddL-NPC Complex e Te I, 2he szt o|=

7 | ddL-Portulaca Extract OpX| & stz ol=

8 | ddL-Stellera Chamaejasme Extract ez | = ICID X

9 | ddL-Poterium Officinate Root Extract pNESS

10 | ddL-Rehmannia Chinensis Root Extract | X| =t

11 | ddL-Schisandra Chinensis Fruit Extract | @0O|X}

12 | ddL-Lycium Chinense Fruit Extract T\ X}

13 | ddL-Gastrodia Elata Root Extract Aot
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@ 7] FEE] d4tA
A= O|F K| (=LH)
e ZeE gy
Zety e Hetge 24
XOjLte M=
=] s85E MH
=4 24 o5 HEE S H=j
=& M=
d= HMEE S 52 XY
=4 EIHHS =4S A
MEAHE dg5E ots
BE2S s8HE BY
Ek HEe, SESE SH S
OpX|ed 87| ol
e ER/%/E| NELE 8%
X5 X[2|4h HCy
WNETE ddHE Y
20|t £4, 3% 5 ZEXY
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(2 &2 A5 9=
@ $}43% : PURESH MISCELLA CLEANSING WATER *3} 115%

Z 33 B

1 | PURESH MISCELLA CLEANSING WATER CLEANSER
) PURESH PREGNA CARE ANTI STRETCHMARK BODY OIL (Pregna olL

Care Body Massage Oil)

3 | PURESH PREGNA CARE BODY CLEANSER CLEANSER
4 | PURESH PREGNA CARE BODY MOISTURIZER EMULSION
5 | PURESH PREGNA CARE FOAM CLEANSER CLEANSER
6 | PURESH PREGNA CARE HAIR SHAMPOO SHAMPOO
7 | PURESH PREGNA CARE INNER CLEANSER CLEANSER
8 | PURESH 2-LAYER BODY LOTION EMULSION
9 | PURESH ANTI WRINKLE TONER(H) TONER
10 | PURESH ANTI OXIDANT CONCENTRATION-IDEBENONE ESSENCE
11 | PURESH ANTI WRINKLE BIO CELL MASK MASK
12 | PURESH ANTI WRINKLE CREAM (H) CREAM
13 | PURESH ANTI WRINKLE CREAM (M) CREAM
14 | PURESH ANTI WRINKLE EMULSION EMULSION
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15 | PURESH ANTI WRINKLE ESSENCE ESSENCE
16 | PURESH ANTI WRINKLE EYE CREAM CREAM
17 | PURESH ANTI WRINKLE TONER(M) TONER
18 | PURESH CE FERULIC ESSENCE ESSENCE
19 | PURESH GOLD CREAM CREAM
20 | PURESH GOLD ESSENCE ESSENCE
21 | PURESH GOLD EYE CREAM CREAM
22 | PURESH MILD BABY CERAMIDE LOTION EMULSION
23 | PURESH MILD BABY SUN CREAM CREAM
24 | PURESH MOISTURING ESSENCE ESSENCE
25 | PURESH MOISTURIZING BIO CELL MASK MASK
26 | PURESH MOISTURIZING CREAM (H) CREAM
27 | PURESH MOISTURIZING CREAM (M) CREAM
28 | PURESH MOISTURIZING EMULSION EMULSION
29 | PURESH MOISTURIZING EYE CREAM CREAM
30 | PURESH MOISTURIZING TONER (H) TONER
31 | PURESH MOISTURIZING TONER (M) TONER
32 | PURESH MULTI BALM BALM
33 | PURESH OIL MIST MIST
34 | PURESH PURE VITAMIN C ESSENCE ESSENCE
35 | PURESH SKIN PEELING EMULSION EMULSION
36 | PURESH UV PROTECTOR SPF35 PA++ SUN CREAM
37 | PURESH UV PROTECTOR SPF40 PA++ SUN CREAM
38 | PURESH VITAMIN C CREAM CREAM
39 | PURESH VITAMIN C ESSENCE ESSENCE
40 | PURESH WHITENING BIO CELL MASK MASK
41 | PURESH WHITENING CREAM (H) CREAM
42 | PURESH WHITENING CREAM (M) CREAM
43 | PURESH WHITENING EMULSION EMULSION
44 | PURESH WHITENING TONER (H) TONER
45 | PURESH WHITENING TONER (M) TONER
46 | PURESH WHITENING EYE CREAM CREAM
47 | PURESH WHITENING ESSENCE ESSENCE
DESSERT TABLE H BIOLABEL MIST RECIPE PREMIUM (FOR DAY
48 MIST
TIME)
49 DESSERT TABLE H BIOLABEL MIST RECIPE PREMIUM (FOR NIGHT MIST
TIME)
50 | DESSERT TABLE H BIOLABEL ALL-IN-ONE MASK MISK
51 | DESSERT TABLE H BIOLABEL ANT-AGING EYE CREAM RECIPE CREAM
52 | DESSERT TABLE H BIOLABEL ANTI-AGING MASK MISK
53 | DESSERT TABLE H BIOLABEL BB CREAM RECIPE 1 CREAM
54 | DESSERT TABLE H BIOLABEL BB CREAM RECIPE I CREAM
55 | DESSERT TABLE H BIOLABEL CLEANSING RECIPE CLEANSER
56 | DESSERT TABLE H BIOLABEL CREAM RECIPE 1 CREAM
57 | DESSERT TABLE H BIOLABEL CREAM RECIPE II CREAM
58 | DESSERT TABLE H BIOLABEL LIP CARE BALM RECIPE BALM
59 | DESSERT TABLE H BIOLABEL LOTION RECIPE I EMULSION
60 | DESSERT TABLE H BIOLABEL LOTION RECIPE II EMULSION
61 | DESSERT TABLE H BIOLABEL MOISTURIZING MASK MASK
62 | DESSERT TABLE H BIOLABEL SHAMPOO RECIPE SHAMPOO
63 | DESSERT TABLE H BIOLABEL SOOTHING MASK MASK
64 | DESSERT TABLE H BIOLABEL SUN SCREEN RECIPE SUN CREAM
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65 | DESSERT TABLE H BIOLABEL SUPER SERUM RECIPE I ESSENCE
66 | DESSERT TABLE H BIOLABEL SUPER SERUM RECIPE 1II ESSENCE
67 | DESSERT TABLE H BIOLABEL TONER RECIPE 1 TONER
68 | DESSERT TABLE H BIOLABEL TONER RECIPE I TONER
69 | DESSERT TABLE H BIOLABEL WHITENING MASK MASK
70 | DESSERT TABLE H BIOLABEL MIST RECIPE(DRY SKIN TYPE) MIST
71 | DESSERT TABLE H BIOLABEL MIST RECIPE OILY SKIN TYPE). MIST
72 | JNH HALAL ANTI WRINKLE CREAM (H) CREAM
73 | JNH HALAL ANTI WRINKLE ESSENCE SKIN (H) TONER
74 | JNH HALAL ANTI WRINKLE EYE CREAM CREAM
75 | JNH HALAL ANTI WRINKLE SERUM ESSENCE
76 | JNH HALAL BRIGHTENING ESSENCE SKIN (H) TONER
77 | JNH HALAL BRIGHTENING CREAM (M) CREAM
78 | JNH HALAL BRIGHTENING SERUM ESSENCE
79 | JNH HALAL HYDRA CREMA (M) CREAM
80 | JNH HALAL HYDRA ESSENCE SKIN(H) TONER
81 | JNH HALAL HYDRA SERUM ESSENCE
82 | JNH HALAL ROYAL FACIAL FOAM ESSENCE
83 | FLODY SAFE GUARD BALANCING SHAMPOO SHAMPOO
84 | FLODY SAFE GUARD FRESH SHAMPOO SHAMPOO
85 | FLODY SAFE GUARD NOURISHING SHAMPOO SHAMPOO
86 | FLODY TRUE BERRY ANTI-WRINKLE MASK MASK
87 | FLODY TRUE FLOWER SOOTHING MASK MASK
88 | FLODY TRUE HERB PEELING MASK MASK
89 | FLODY TRUE LEMONIA BRIGHTENING MASK MASK
90 | FLODY TRUE NATURAL FRESH MASK MASK
91 | FLODY TRUE SWEET MOISTURE MASK MASK
92 | FLODY HAND CREAM CREAM
93 | PURESH ALOE SOOTHING GEL GEL
94 | PURESH ANTI OXIDANT CONCENTRATION -  ASTAXANTHIN ESSENCE
95 | PURESH ANTI OXIDANT CONCENTRATION - CO-ENZYME Q10 ESSENCE
96 | PURESH ANTIOXIDANT CONCENTRATION - PURE VITAMIN C ESSENCE
97 | PURESH ANTI OXIDANT CONCENTRATION -  RESVERATROL ESSENCE
98 | PURESH ANTI OXIDANT CONCENTRATION -  RETINOL ESSENCE
99 | PURESH ANTI POLLUTION BODY CLEANSER CLEANSER
100 | PURESH ANTI POLLUTION BODY MOISTURIZER LOTION
101 | PURESH ANTI POLLUTION CLEANSING FOAM CLEANSER
102 | PURESH ANTI POLLUTION CREAM CREAM
103 | PURESH ANTI POLLUTION ESSENCE ESSENCE
104 | PURESH ANTI POLLUTION HAIR SHAMPOO SHAMPOO
105 | PURESH ANTI POLLUTION MASK MASK
106 | PURESH ANTI POLLUTION MIST MIST
107 | PURESH ANTI POLLUTION MOISTURIZER EMULSION
108 | PURESH BODY MIST (EAU DE TOILETTE) PERFUME
109 | PURESH CENTELLA ASATICA 80 MIST MIST
110 | PURESH LUBRICANT GEL
111 | PURESH MAKEUP CLEANSING GEL CLEANSER
112 | PURESH MILD BABY DIAPER CREAM CREAM
113 | PURESH MILD BABY LOTION EMULSION
114 | PURESH MILD BABY SHAMPOO & BODYWASH CLEANSER
115 | PURESH MILD BUBBLE CLEANSER CLEANSER
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@ 21& 24 : ddL-AC-Complex %3 8%
1 DDLC DDL-AC-COMPLEX RAW MATERIAL
2 DDLC DDL-CAMELLIA SINENSIS LEAF EXTRACT RAW MATERIAL
3 DDLC DDL-MAGNOLIA OFFICIALIS BARK  EXTRACT RAW MATERIAL
4 DDLC DDL-CENTELLA ASIATICA EXTRACT RAW MATERIAL
5 DDLC DDL-MTIC SYSTEM RAW MATERIAL
6 DDLC DDL-MULTI-CORP SYSTEM RAW MATERIAL
7 DDLC DDL-NPC COMPLEX RAW MATERIAL
8 DDLC DDL-PORTULACA EXTRACT RAW MATERIAL

— 154 -




Q TE ASA
@ A AT

g —=r
_.nl"";"'

o,

oy

Rl
S,
7 ..a}

N
bl Maldl balgd
Falalew Tayyiben

Helal ve Tayyib Sertifika :
o] T g et Soladt B g ol S Bl 3 50 G g80alh Clatiadl daild o i algl 03
GIMBES Hatofen Tayyiben Products Research Institute of Tarkey Herehy certifies
that the products listed bebow have mer the Halol requiremenis in gocordance wich Ifam
GIMDES felah mienyctjul dan mengessoltian balvwse produk - prednk yamng
fertera @i bowah ind refalt mesmennihi persvoration Halal  menures hokeny Polam
Bu belge le apaprda belirilen Grintesin foam dinine gare Nelal ve Tayyih yardlar soffededs

GIMBES rarafindan srylommakiad,

#
2

O]

f 20 Date MHarth: 23 APRIL 2018 Bag il of ) Ceriifoute N a i
eadioal sy g 5: 23 APRIL 2020 500-754-04-1
Valid Until

Son Gecerlilik Tarihi

i ey ~:DAEDUCK LAB, CO., LTD.
Company Mame & Adress (305-500), TNH BUILDING, 125-11 TECHNO 2.R0, YUSEONG-GL
Firma Unvam & Adresi DAEIEON - KOREA

‘o Ny N
B, B, 5

gL Jaz(305-500], INH BUILDING, 1 25-11 TECHNO 2-RO, YUSEONG-GU

Muanufaciured st DAFIEON - KOREA
b ﬁﬁw yer é
sl slastt Certilieated Products are in Halal Certificate Supplements
Mame of Produetis) (8 Pages)
(iriin fsimileri
e
Packaging Logo g
Ambalaj Logosu
b i3 D, Majed ALHARTRI D Hierin KNOV] kOzER &
Signature £
Yetkili Imza -gp}jﬁ

\ HANAFT ot HANEALL ] SHAFIE g MALIKT [of
|
~ GRS, B I,
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Helal ve Tayyib Sertifika

Sl 3 Certificate No Sertifika No
ok Date (Tarth: 23 APRIL 2018 500-T54-04-18 Q

H Rackalt plei 223 APRIL 2020 Supplement:1/8
b_ Valid Limil
Son Gegertilik Tarihi
Lo sy i DAEDUCK LAR. CO., LTD.
Company Name & Adress (305-5007, INH BUILDING, 125-11 TECHNO 2-RO, YUSEONG-GL
Firma Oovam & Adresi DAETEON - KOREA
g s PURESH - " AA ) ji y
Name of Produte(s) pURESH ALOE SOGTHING GEL
Uriin lsimleri PURESH ANTI OXIDANT CONCENTRATION - ASTAXANTHIN

PURESH ANTI OXIDANT CONCENTRATION - CO-ENZYME Q10
PURESH ANTI OXIRDANT CONCENTRATION - PLURE VITAMIN C
PURESH ANTI OXTDANT CONCENTRATION - RESVERATROL
FURESH ANTI OXIDANT CONCENTRATION - RETINOL
PLIRESH ANTI POLLUTION BODY CLEANSER
PLURESH ANTI POLLUTION BODY MOISTURIZER
PURESH ANTI POLLUTION CLEANSING FOAM
PURESH ANTI POLLUTION CREAM
PURESH ANTI POLLUTION ESSENCE
PURESH ANTI POLLUTION HAIR SHAMPOO
PLIRESH ANTI POLLUTION MASK
PURESH ANTI POLLUTION MIST
PURESH ANTI FOLLUTION MOISTURIZER
PURESH BODY MIST (EAU DE TOILETTE)
PURESH CENTELLA ASATICA 80 MIST
PURESH LUBRICANT
PURESH MAKEUP CLEANSING GEL

PURESH MILD BABY DIAPER CREAM i é-l-ﬂm
PURESH MILD BABY LOTION chipln
PURESH MILD BABY SHAMPOO & yAsH Ambalaj Logasu
PURESH MILD BUBBLE CLEANSER I
£ 402 Dr. Majed ALHARIRE Dr: Hilewin K/ERY £ =
Signature n
Yetkili Inuen Wf

\%]1 HEANART o HANBALL SHAFT f MALIKD =
@5&:@,&1@\,@1 ﬁj\@@'

— 156 —




e 2271

Helal ve Tayyib Sertifika

gt A, Certificate No fSertifka No
.50 Date Tarih: 23 APRIL 2018 500-754-04.18 Q
dadial sgad 7y 4523 APRIL 2020 Supplemeni:2/8

Valld Uil

Son Gegerlilik Tarihi
agan sy e DAEDUCK LARB. CO,, LTD.
Company Name & Adress (305-500), INH BUILDING,125-11 TECHNO 2-RO, YUSEONG-GU
Firma (iwvam & Adresi DAEJEON - KOREA
y b gt PURES MARKED PRODLIC ‘Q
Name of Produte(s) pURESH MISCELLA CLEANSING WATER
Ordin lsimlert pURESH PREGNA CARE ANTI STRETCHMARK BODY OIL Prge (o Budy Vo 4

PLRESH PREGNA CARE BODY CLEANSER
PURESH PREGNA CARE BODY MOISTURIZER
PURESH PREGNA CARE FOAM CLEANSER
PURESH PREGNA CARE HAIR SHAMPOO Q
PURESH PREGNA CARE INNER CLEANSER
PURESH 2-LAYER BODY LOTION
PURESH ANTI WRINKLE TONER(H)
PURESH ANT] OXIDANT CONCENTRATION-IDEBENCNE d
PURESH ANTI WRINKLE Bi0 CELL MASK
PLIRESH ANTI WRINKLE CREAM (H)

PURESH ANTI WRINELE CREAM (M)
PURESH ANTI WRINKLE EMULSION
PURESH ANT| WRINELE ESSENCE
PURESH ANTI WRIMKLE EYE CREAM
PURESH ANTI WRINKLE TONERM)
PURESH CE FERULIC ESSENCE

PURESH GOLD CREAM .
PURESH GOLD ESSENCE R kot
PURESH GOLD EYE CREAM

PURESH MILD BABY CERAMIDE LOTION

b 507 D Mol ALARIRS D Tieyin K. 0K
Signature

Yetkili lmaea F}ﬂf’;

o e e e

)

' WANAFT pf  TANBALL of  SUAFL SALIKD ot
@é?}@;@@v@ @\'@?@
|
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Helal ve Tayyib Sertifika

gt B Certificare No Sertifika No
faDate MTarin: 23 APRIL 2018 7o 018
Al siglh 4223 APRIL 2020 Supplement:3/8
Validl Uniil
Saon Gegerlilik Tarihi
i e Lt DAEDUCK LARB, CO., LTD.

ﬁ Company Name & Adress {305-500), INH BUILDING. 125-11 TECHNG 2-R0O, YUSEONG-GU

&, 5

Firma Unvan & Adrest DAEJEON - KOREA
Sl s PURES ADEMARKED PRODUCTS
Name of Produte(s) PURESH MILD BABY SUN CREAM
Uriin Isimleri pRESH MOISTURING ESSENCE
PURESH MOISTURIZING BIO CELL MASK
PURESH MOISTURIZING CREAM (H)

g

PURESH MOISTURLZING CREAM (M)
PURESH MOISTURIZING EMULSION

ﬁ PURESH MOISTURIZING EYE CREAM
PURESH MOISTURIZING TONER (H)
PURESH MOISTURIZING TONER (M)
FURESH MULTI BALM
PURESH OIL MIST
PURESH PURE VITAMIN C ESSENCE
PURESH SKIN PEELING EMULSION
PLIRESH UV PROTECTOR SPF35 PA+++
PURESH UV PROTECTOR SPF40 PA++
PURESH VITAMIN C CREAM

b. PURESH VITAMIN C ESSENCE
PLURESH WHITENING BIO CELL MASK
PURESH WHITENING CREAM (H) A
PURESH WHITENING CREAM (M) F‘Hklgin:;;gn

Amhalaj Logosa

b i D, laed ALHARIRT De. Fillseyin K.

R __
HAXAFI HANBALY b SHAFT H‘ ", MALTKD pef F
o, BB EEITN

B, om, e,
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Do e e i\

Helal ve Tayyib Sertifika

Bagsd B Certificate No Seetlflka N
o a3 Duie Marih: 23 APRIL 2018 S00-T54-04-18 5 Q
Latial syt fu i 23 APRIL 2020 Supplement:4/8

Valid Unsil
Son Gegerlilik Tarihi
5,80 g s DAEDUCK LAB. CO., LTD.,
Company Name & Adress (305-500), INH BUILDING, 125-11 TECHNO 2-RD, YUSEONG-GU
Firma Onvam & Adrest DAETEON - KOREA
 chus sk PURESH TRADEN F PUCT
hama:ﬂ?“":l“'“{" PURESH WHITENING EMULSION
n lsimiert oy (RESH WHITENING TONER (H)
PURESH WHITENING TONER (M)
PURESH WHITENING EYE CREAM
PURESH WHITENING ESSENCE

PLON

P RS
Packaging Logo
Ambalsj Logose

fuch it D, Majed ALHARIRL Dir: Hilszyin K. B

Sigpature o
Vel tmen S

HANAFLpt HANBALIp]  SHAFN f SMALIKE b I.f' ‘
NN
ey
el

Qe e, s
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e 2471

b Algu
Falalen Tayyiben
Helal ve Tayyib Sertifika

iagash o iCertificate No Serfifika No

{0 Diate (Tarih: 23 APRIL 2018 00-754-04-18 Q

Tatal clgad ?ﬁﬂ APRIL 2020 Supplement:5/8
Valid Until

b Son Gegerlilik Tarihi
i i mge i DAEDUC K LAB. CO., LTD.
Company Name & Adress (305-500), INH BUILDING 1 25-11 TECHNO 2-RO, YUSEONG-GU
Firma Unvam & Adresi DAEJEON - KOREA
haiiad st DESSERT TABLE H ‘ i 'CT
”““ﬂ" Produte(s) peecke TABLE H BIOLABEL MIST RECTPE PREMIUM (FOR DAY TIME)
rin Isdmleri DESSERT TARLE H BIOLABEL MIST RECIPE PREMIUM (FOR NIGHT TIME)
DESSERT TABLE H BEOLABEL ALLIN.ONE MASE
DESSERT TABLE H BIOLABEL ANT-AGING EYE CREAM RECIPE
DESSERT TABLE H BIOLABEL ANTI- AGING MASK
DESSERT TABLE H BIOLABEL BB CREAM RECIFE 1
DESSERT TABLE H BR0OL AREL BRCREAM RECIPE I
DESSERT TABLE H BIOLABEL CLEANSING RECIPE
DESSERT TABLE H BIOLABEL CREAM RECIPE |
DESSERT TABLE H BHOLABEL CREAM RECIPE I
DESSERT TABLE H BIOLABEL LIP CARE BALM RECIPE
DESSERT TABLE K BIOLABEL LOTION RECIPE |
DESSERT TABLE H BIOLABEL LOTION RECTPE I
DESSERT TABLE H RIOLABEL MOISTURIZING MASk
DESSERT TABLE H BIOL ABEL SHAMPOO RECIRE
DESSERT TABLE H BHOLABEL SOOTHING MASK

DESSERT TABLE H BIOLABEL SUN SCREEN RECIFE
DESSERT TARLE H BIOLABEL SUPER SERUM RECIFE |

B, B, B, B,

DESSERT TABLE H BIOLABEL SUPER SERUM RECIRE 1

DESSERT TABLE H BHOLABEL TONER RECIPE ) Ao s
DESSERT TABLE H BHOLABEL TONER RECIPE 0l Backasive Loga
DESSERT TABLE H BIOLABEL WHITENING MASK Ambalaj Lognsu
DESSERT TABLE H BICHLABEL MIST RECIPEIDRYRIN YPE} -

ik bt T ajed ALFARIRS Dr. Hilseyin K. B

\tft%ﬁ:: é_& /Z,,j?

HANAF HANBALL SEIAFTN e
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Falalenw Tayylben

Helal ve Tayyib Sertifika

St o8 Cprtificate No Sertifika No
0 Date (Tarih: 23 APRIL 2018 500-T54-04-18

H Aadkal plgai = 23 APRIL 2020 Supplement:6/8

Valid Uniid
Son Gegertilik Tarihi
o ey e DAEDUCK LARB, CO., LTI
Company Name & Adress {305-500), INH BUILDING, 125-11 TECHND 2-R0, YUSEONG-GL
Firma (nvan & Adresi DAEJEON - KOREA
il plasals I TRADEMARKED PROD :

Name Of Pracule(s) INH HALAL ANTI WRINKLE CREAM (H)

JNH HALAL ANTI WRINKLE ESSENCE SKIN (H)
JNH HALAL ANTI WRINELE EYE CREAM

JNH HALAL ANTI WRINKLE SERUM

JNH HALAL BRIGHTENING ESSENCE SKEIN (H)
JNH HALAL BRIGHTENING CREAM (M)

JNH HALAL BRIGHTENMING SERLM

JNH HALAL HYDRA CREMA (M)

JNH HALAL HYDRA ESSENCE SKIN(H) E

JHH HALAL HYDRA SERUM
JNH HALAL ROYAL FACIAL FOAM

& D Wlaed ALFARIRY D, Hliexin K. R A
Signature

Yerkili lma =2, 577

HARAFT jof HANEALIL SEHAKIL et . MALIKD b 52
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e 10

Falalen Tayyiben
Helal ve Tayyib Sertifika

g B Certificae Mo Sertifika Ne
o B Date Marib: 23 APRIL 2018 S00-754-04-18
Satiall sigai 2523 APRIL 2020 Supplement:8/8
Valid Until 6
Son Gegerlllk Tarihi

A, ke 5t DAEDUCK LARB, CO., LTD.
Company Name & Adress (305-500), INH BUILDING.125-11 TECHNO 2-R0, YUSEONG-GU
Firma Onvan & Adresi DAEJEON - KOREA
Spiial stz FLODY TABLE H TRADEMARKED PRODUCTS
Name of Produte(s) FLODY SAFE GUARD BALANCING SHAMPOD
Criin Isimleri FLODY SAFE GUARD FRESH SHAMPOO
FLODY SAFE GUARD NOURISHING SHAMPOO
FLODY TRUE BERRY ANTI-WRINKLE MASK
FLODY TRUE FLOWER SOOTHING MASK
FLODY TRUE HERB PEELING MASK
FLODY TRUE LEMONIA BRIGHTENING MASK
FLODY TRUE NATURAL FRESH MASK
FLODY TRUE SWEET MOISTURE MASK
FLODY HAND CREAM

Rt
o

BN et
Packaging Lozo
Ambalaj Logosa

Ay D:?HAF.II.!.!‘IFII Die Hineyin ke B
Signature T
Vetkili Imea -;."}a?ﬁ

@O e \eune’
Qs o, o,

i

HANAF] HANBALL pf SIAFIL e MALIKD
-

SOV
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Helal ve Tayyib Sertifika

S Ab (Certificate No Sertifila No
fo 0 Date Tarih: 23 APRIL 2018 S00-754-04-18
dailal plgms 223 APRIL 2020 Supplement:7/8
Valid Limil

son Gegerlilik Tarihi
i gy at: DAEDUCK LAB. CO., LTD.
Company Name & Adress (305-500), INH BUILDING. 1 25-11 TECHNO 2-RO, YUSEONG-GU
Firma (evam & Adresi DAETEQN - KOREA
Zaild s DDLC TRADEMARKED PRODUCTS

Riame of Sraduicts) ppLC DDL-AC-COMPLEX

DRLE DDL-CAMELLIA SINENSIS LEAF EXTRACT

heLod

DDLC DDL-MAGNOLIA OFFICIALIS BARK EXTRACT
ODLC DDL-CENTELLA ASIATICA EXTRACT

EBDLC DDL-MTIC SYSTEM
DBLC DDL-MULTI-CORP SYSTEM
DDLC DDL-NPC COMPLEX

DDLC DDL-PORTULACA EXTRALT

i et
Packaging Logo
Amhbalaj Lognn

{8 s i Miajed ALELARIRI Die: Hilavin K. TER &

'e'tlsi:?l'IT :ll-':: %’ﬁ

Do e e

o

Sy
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HANAFT fof HANBALL jf SHAFI e MALIKI jof '
| G, Y rﬁ\ﬁ&.@‘
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@) T s EFEFEE 489 ICD A
@D ddL-MTIC System

Personal Core @8 Products Council
Commitied 10 Safety,
Croality & lneeweeption

March 12, 2018

In reference to the INCI application noted above, the International Cosmetic Ingredient Nomenclature Committes
{INC) has completed its review of your request. The INCI name assigned to the rade name identified in this
application i detailed on the attachment

Please note, the attachment lists information from your application as it appears in our data base and will be published
in the Internalional Cosmetlic Ingredient Diclionary and Handbook, the web-based Dictionary wiNG!, and the Council's
On-Line INFOBASE. If your application indicates the trade name is “not for publication,” it is nobed on the attachment
and the data will not be published.

It is important to carefully check the attachment for accuracy and respond to our office promptiy with any changes.
The INCI name assignment and related company information will be retained in our data base unless we are nofified
that the product is no longer manufactured. You will be contacted on an approximate annual basis to update the
current status of your company listings. This communication will include cnly trade names and addresses, therefore it
i& imperative that you maintain accurate records of all INCI name assignmants.

To petition for a change in an INCI name assignment, a request to the INC can be sent via email to my attention. The
petition should include the current INC1 name, trade name, application number, requested revision, and technical
rationale to support the petition, e.g., supporting compeosition information, and/or manufacturing details, and analytical
data where appropriate.

In addition, pleasa be advised that INCI names are continually reviewed by the INC for accuracy, and may be subject
to change when deemed necessary.

Should you have any questions, please don't hesitate to contact me for further information.

Sincerely,

(%rwu_"m Ao

Joanne M. Mikitakie

Director, Cosrmatic Chemistry
nikitakisj@personalcarecouncil org
Enclosure
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Page 2

Personal Care 88 Products Council
{_'."'"_- '5‘.:‘." ] &JIL"\
Chufity & Frenation

March 12, 2018

Application No. 2-01-2018-7405

Manufactured By:

Daeduck Lab Co., Lid.

125-11 Techno-2 ro, JNH Bldg, Yuseong-gu
Caejeon, 34024

KOREA (SOUTH)

Trade Name:
deL-MTIC System

Assigned INC| Name:
Water (and) Butylene Giycol (and) Bidens Filosa Extract (and) Ophiopogon Japonicus Root Extract {and) Prunus
Domestica Fruit Extract (and) Ptychopetalum Olacoides Bark/Roat Extract (and) Miacinamide
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@ ddL-Stellera Chamaejasme Extract

Personal Care 88 Products Council
Cormitied o Sofaby
Cucliy & neowation

February 28, 2018

In reterence to the INCI application nated above, the Intérnational Cosmetic Ingredient Nomenclatune Committée
{INC) has completed its review of your request. The INCI name assigned to the trade name identfied in this
application s detalled on the attachment

Flease note, the attachment lists infermation from your application as it appears in our data base and will be published
in the International Cosmetic Ingredien! Dictionary and Handbook, the web-based Dictionary wiNCI, and the Council's
On-Line INFOBASE. If your application indicates the trade name is "not for publication,” it is noted on the attachment
and the data will not be published,

It s important to carefully check the attachment for accuracy and respond to our office promptly with any changes
The INCI name assignment and related company information will be retained in our data base unless we ane notified
that the product is no longer manufactuted. You will be contacted on an approximate annual basis to update the
current status of your company listings. This communication will include only trade names and addresses; therefore it
Is imperati/e that you maintain accurate records of all INCI name assignments.

To petition for a change in an INCI name assignment, a request to the INC can be sent via emai to my attention. The
petition should include the current INCI name, trade name, application number, requested revision, and technical
rationale to support the petition, e.g., supporting composition information, andfor manufacturing details. and analytcal
data where appropriate.

In adddion, pleass be advised that INC| names are continually reviewed by the INC for sccuracy, and may be subject
to change when deemed necessary,

Should you have any gquestions, please don't hesitate to contact me for further information,

Sincerety,
%Mé-ﬁ

Joanne M. Nikitakis

Director, Cosmetic Chemistry
nikitakisj@personalcarecouncil org
Enclosure
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Coomrimed v Salety
Doy & st

Personal Care!l’rodu cts Council

February 28, 2018

Application No. 2-01-2018-7406

Manufactured By:

Daeduck Lab. Co., Lid

125-11 Techno-2 ro. JNH Bidg. Yuseong-gu
Dasjeon, 34024

KOREA (SOUTH)

Trade Name:
ddiL-Stellera Chamaejasme Extract

Assigned INCI Name:
Water (and) Butylene Glycol (and) Steflera Chamasjasme FlowerLealiStern Extract
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