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o] dAY(well being)®l MNERT o EZHolz FHY
(LOHAS, Lyfestyles of Health and Sustainability)ell th3gF #4lo] Zolx]HA
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2AY A AAlY YEE o] &S AFL Al IR v g 3
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= ¢4 9N 5 4F Zd3s {FE39(Cho 5, 2009, Willoughby, 1975). 1%
Ao e E < LPS (lipopolysaccharide)= =4 9%, A A #HE
T 2 gE 9gS o7 (Takeda 5, 2003). fAMEE LPS =
71 whgsta w59 ol A f A FFAY 95 s u
LPS A= oA EA TNF-a (tumor necrosis factor-a), IL
(interleukin)-18 2 IL-6, NO (nitric oxide)®} &< A IFA wi/iEdL &
HAIA o XHAQ AaE 2T 5+ JYHKim 5, 2009; Willeaume =,
1996). d¥rH ez NO= WAAZ7E 243H™ iINOS (inducible NO
synthase) 258 AE™ RE nlojgd 2 7AFE A Id &HE
ZEA i YA RH(Moncada &, 1991) #=3d NO9 AL EFE& FEAI7A
Ho A9 &Y, 1A do] 2 AAB &4 T& FEste AR &EA
A tH(McCartney-Francis %, 1993). TNF-q, [L-18 2 IL-69 Z& AEZ
cytokine®] &L ERKI1/2 (extracellular signal-regulated kinasel/2), p38
kinases (p38), JNK (c-Jun NH2-terminal kinase)$} #& MAPK
(mitogen-activated protein kinases)®} NF-kxB (nuclear factor kappa B)el £
3 23 g(Feng 5, 1999). NF-xBE W97 A3 vtdo AR FHAY
o] Fost 9&S dh(Anest 5, 2003). NF-kB7} &43}l5H NF-xB<}
Asts] 99 IkB-a (Inhibitory kappa B a)7} a5 WA NF-xB7} Al¥ 94F
oA Aoz Zo|7bA HY o]F TNF-a, IL-1B, IL-69 #& cytokine %
Ho] HA} A2 A & dth(Athman 5, 2004; Beinke &, 2004).

gt e AMEe] I RS AAPsE F8 AR T stUHEA AEAC EY
BEX5o e MioH R HIFo EAeE melanocyteol A T4 E ot
(Ando %, 2012; Steiberg, 2002). Wehd A& ofn| Akl d1}Ql tyrosing
7142  tyrosinase, TRP-1 (Tyrosinase related protein-1), TRP-2



(Tyrosinase related protein-2)°l 23] DOPA (3, 4-dihydroxy-phenylalanine)
E AA DOPA quinonel 2 A3IFHT EL ALY eumelanin® ZX A E o)
pheomelanin®] FAAE . MITF (microphthalmia-associated transcription
factor)= TRP-1, TRP-29] eumelanin §A S Zdd = $23%% 9482 =
Az G BRoH dd FAGo| Boste E4EY LIS 2dE o=
2 d#x AtHBentley %, 1994; Hemesath %5, 1998; Kim %, 2011;
Olivares &, 2009; Wu 5, 2000). @A arbutin, kojic acid, linoleic acidE& X
et B2 tyrosinase AMANZE R ET V)T FEFY v 8=
FHASA AFRHIL dou gAY PFFHANAE T A, AP
StAHA S99 EAE Agd I AlLFH 1 JdtH(Chun 5, 2002; Seo =,

2003). welA tAAo] e HAAMEES o83 7lTA AFE o] 2H
2 9o ulwWo] #A3 HAE A2AMZE FEHYF (Dendropanax morbifera)
o FEE9 FiE 2 wwWEAM(Park %, 2013), ©94] (Endarachne

binghamiae) F& €2 HAald AA 94 &3 (Jeon T, 2013), Al L0 4%FF
9] tyrosinase A& (Yang &, 2013), $+eFA] 174%F 2] methanol FEEZ
B tyrosinase@X A &3 (Seo, 2001)°] &3 B 7} U

AEES A2V A2 A= AAEE Ogg ARl o T
T8 AAEAM = JXAYLE S7H AT Axe wAgZHR Fss 2 o
EF d8d 259 44 o A Uthlee T, 2007). HEH O Z
5L dodE wolgt ¥HA P acmest AWE3 EAi(lipase)E 43

g Aoz AARtn Rdug FFse] =g fued

I

%
L IddEA g EBuk olyel Staphylococcus epidermidis, Staphylococcus
aureus T3 2 o] To] G A U
HAFE AAZRCE o 20,0004 Fo] ¢HA doen 1 F A&o=w JE
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Fed A2 oF 20009 Folth. 5U £x3e HAFE &F 992F ] 7155
AL o] T AguAle] 1000F oz & H ] dtHLee, 1990).
v A A (Elfvingia applanata)S BATF UTFEHAE EZx 3
E2xS AR FYUidME AR aFoy dopgles Fh
on dE, T, L2EH LY} T A AAHLE EXsta
o YA e dRtdor WA cr dHA oA HIE HA Fu
Az B HAY @M FgEAH] wzrayed A& stk (Park T,
1991). ¢f=]zr&o #3 dA7=Es d8AY FUEHUsui T 5, 1983), WY
%7 & #(Nishitoba T &, 1983)¢ &nlo]# = (Jeong &, 1999)°] w3k &7}
BauEoe Qo FAynjaA vAle] FoAE o FE= ergosterol L ergosta-7,
22-dien-3-one, ergosta-7, 22-dien-3B-ol & isoergosterol T3 T F7}
FgHH A= Aoz dHA dH(Miyazaki §, 1982). TH FH|EF H
A G329 A A 34 SYANFE 23 Fo T AW EFA
A A R seE, HElzAsts WEE Kol FUSE B =S4
sle Aoe® BuEo JvH(Kim &, 1994). webx e A4S Y ad
EE Ab&dta AT FFFAGIY I FH G EorlM e st FEF,
g, o] #e AvkAd AHEAHaF dE g2 A5 HA s o
o & didMe JIUrZE HAY FEEE £ol|7] st JuH|AY W
KRel I F me gl st Ao 3ol H& ddqtst €4S DPPH Ab#-2Hr
Z 2A8Y 4¥s s @Fd g8 dojyA He AREHE (J=F
)l EHRAJAE 98l RAW264.7 AMEFE o] &3 FdF5 @47 d5&
dodAl He T BFeE A 845 ByoeH Ve FEEFY o F
2 g4 F s IR v g &4 2437l @ mushroom

tyrosinase®t #abd Al E W tyrosinase A3] A, melanin B4 A AFL
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o. ol&4 w7

yi= =24 E9(Epidermis), A3 (Dermis), 3 =%%
tissue) 37/ FoE FEET ZIE M ugFE A ste FEoE A
FAAE FHEA e ke 2Ho)y ZI FAE FHEE A
ol7} o Hd FAE 01 ~ 03meolth ¥ Fo9gTL A WEES
B3 FE B39 7|FoR R IZRHY AT T FIAEdTd AegH9
AYE ol EH RFES A AGd dlld s vt=s 9%

S e  ZAAIFA A E(keratinocyte), HMAie  dA"E HIJAXE

wn
o
jon
(@}
o
=+
jab}
]
(¢}
@]
a
[47]
—h
o)
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(melanocyte), 9 < @Il @A E A EZ(langerhans cell), £24& 7
Aste 9&e ste HAAME(merkel cell) 7} EA (=3 R g s3]
2009). ¥9 & 71# vz R E ZHE Z(horny layer), ¥ H 2 (granular layer),
=% (spinous layer), 7]1# Z(basal layer)e 2 o]Fojx (=<,
2012).

A9 E B9 AFALF Ateld AAsL FAE 05 ~ mAEE B
79 10 ~ 40 He AFAHA ARG & 5 gt AgdE wdHF, @Y
A F 7HA Aae dAHE, AFolAE, vitAE 5oz FAH gl
g A¥ = AFRAEY ZAA g8 I AA s 9gE sta &Y



d3 #Ho] glow SIEFo X FFF(papillary layer)# ofAFE
A3 FAFZ(reticular layer) 2 & FEHAc},

e ARF S A9 2§, =4 Aol de FEo
d d¥, JFEH gdg g2 A3AEFg Fo9EL ALHIY

T, 894 B3V, duA ARVle, 945283 #A7 ARGEHE S,
n

=
oy
N,
e
o
2
1
ES

o Wiel dFL WAL BAF edezt A4, B4, B,
3 £39 Az U3

gRol @ Mol A4 TA Hu vk A Mol BB 2
EQe AHOR A W ANFA wuERth B2 Vet
of Holq @t Wowm el dolol mehH UV-A (320~400 nm),
UV-B (290~320 nm), UV-C (200~290 nm)Z FH#dT. 1 T A4
95%0] AFeE UV-AE 42323 3 %ws, UV-BE 9% 543 44
43, UV-Ce 9% 5§ §2AA0% 927} A7 4940 =2Hw

juitA
2,
g
Fnt
to
rix

Hr

E 9 A £ keratinocyted 4] melanin®] A S ZZAAI|A Hoz2H M
Zto g Q3% 7ust F27) T AFEHES TAAIA A
Melanine] & ¥ %9 MxE AA}E FRIAGEAN HE L9 did

A
9] EIdAZR EAs. F=2 AA9 FF EAH AL sl =
P& RE}D obY, HY7), FHelE 53} 2 AL FHELL AAGE
g8s g3t ady AW, 9FA o 8202 FHEE A melanin©]
AQEH AAFAEL ALDHI IF AT FHFHo FALIIAS

doglw oz A3 7v, F2AE FEAIA B melanine EI 7]A
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%9 melanocytes} E#E MAAEZWE melanosomedl A A ETA H Y
tyrosine® 8 &93le] & 29 eumelanin® 3, %A 9] pheomelanin® 2
A ET. eumelanin® A A AL tyrosinased] 23] tyrosine®] DOPA(S,
4-dihydroxy phenylalanin)& A A dopaquinonel.Z 2}3}5 3l dopaquinone
2 ALHOZ endocycle 1B E FAH leucodopachromel.Z HtT},
leucodopachrome< dopaquinone® 2] &% &z go=z A3ls o] DOPA
9} dopachrome®.® =1 DOPAE tHA] tyrosinased] 93] AF3}5 of
dopaquinone2 A 3tA ®Ht}l. o]olA dopachrome2 CO2 o]&utgo] o3
DHI (5, 6-dihydroxyindole)® ™ tyrosinaseo] <3| wWZA Ak3lE o]
indole-5, 6-quinone°] ®©T. I8 EAS FFHolH} AUt e B
carboxylated intermediate¢]l DHICA (5, 6-dihyduoxyinkole carboxylic
acid)7}  ¥FEo]xw  DHICA  oxidase®?] 28L&  Wol  indole-5,
6-quinone-2-carboxylic acid’} ¥W ©]% eumelanin®] FAHct. A
pheomelanin< dopaquinone®] cysteine®| Y glutathione® #Z& SH 33&
S W} 5-cysteinyldopa®t 1, 4- benzothiazinylalanine 32 73 A=

£ pheomelanin® ¥4 3dtAl " }(Jimenez-Cervantes 5, 1994). (Fig. 1)



Tyrosinase Tyrosinase
(Monophenolase) (Diphenolase)

mcoop—u E mcooH E COOH HO. COOH
mZ Glutath|0ne HO He

Tyrosine L-DOPA Dopaqumone Cysteme
HaN
COOH
—002 : Cysteinyldopa
: i :: j : :: “COCH COOH l
Dopachrome Leukodopachrome Ho.

TnySIna%l Tautomeraﬂ
NH2
N
0. HO. Oxidase 0. ‘ S
I:U :(:\’j\ A" 1,4-Benzothiazinylalanine
o N COOH COOH

Indole-5,6-quinone DHICA Indole-5, G—qumone— l
¢ carboxylic acid

|—> Eumelanin <—, Pheomelanin
| Mixed—melanin S—

Fig. 1. The melanogenic pathway

Tyrosinase:x ¢ 20| melanin AA ] AQojA wl$ F23 9ad& 31
N 2™ melanosome WAl tyrosine® 4F3lA]A DOPAE ¥H=+ tyrosine
hydroxylase$} DOPAE 2t3 Al A dopaquinones W=+ DOPA oxidase®
A g3l AEd FFAE A=Y key enzymel 2 ZAHE-3Y. ulh)
A tyrosinase®] A JA= IHE WA melanin A AFAHES 27
Ao AT & JorE F8F FriHoE AAFHL dv. AA7A

19 melanin FFAY AFAH L gAsE vWAEZE arbutin, kojic acid
53 2L tyrosinase 84 AsA, & 4AF (reactive oxygen species)
S AASE ascorbic acid ¥ XA, coenzyme Q10 o] ¥ Eg3ar) 9=

oz dHA Jdov AR AAAY, AF HHAH T TARZ AEHA &



A ATE FT AEHT ok oA @ BARL AN A H
e ALERFH vddFsl 2us Y glor  =AzRE

delphimidin C-2-3, 3'-di-O-gallate, procyanidin B-2-3, 3’-digallate % ©]

A,
Rl

=225 ¥ formononetin, glabrene, glabridin, glabrol S°¢] A%y Z 5 g
oxyresveratol 5 ©] tyrosinase® AL A= EZE 2id ¥ Ao
(Woo &, 2009; NO &, 1999).
AL Z9F Bd&d AZdEHo i E=(53] TEFDH 79 #
7hEREd AT H Jdon Eupga duteg AQE Hale] vFo] AT
ot o], 44, A4, 72
AR SGAo] 33 ¥XH
G E2EQ HAE2HE AAME ATt A EHIF AREH(HAE D
s, 2013). AAE sFd 1 ~ 2g A= BHHTE 7]20] FolAH EH| Fo

Oﬁ
&‘ﬂ
g
7
>
Ay
N
i)
1
i
i
=
I
N
>
2
_%
e

28 Fol JAHAEFT 5, 2009). HAA ¥gZ A% A EH 9 Frte=
=23 243 #AAE 7FA(Chy, 1995) A AFHo HA7F AAEH
AY AR IR 7} wjEo] HA ol Ao AAH A=Fo] @A

A frh dE=ge F2 AE7l BAsHE BYVAMe] wHGFH 4
!



o 4dFE 2 F Jdr JRHATFEE IgFEYTF
Staphylococcus aureus (S. aureus), Staphylococcus epidermidis (S.
epidermidis), Streptococcus pyogens, Mycrococcus luteus, Corynebacterium
xerosis, Propionibacterium acnes (P. acnes) 7} €At I SATTES
Escherichia coli®t Pseudomonas aeruginosa’} Ao AT FZE Yeastol
Candida albicans (C. albicans)®} Malassezia furfur (M. furfur)?} £A3x2
E3] =g YAde2ZE P oacnes7t €A JtH(Sohn, 2006; Melish,
1982).

Propionibacterium acnes (P. acnes)= 8% 714 do=24 A
03 ~ 13m x 1 ~ 10 oltt. 4L TALE BAH Y3 dd2
WESy gdAoln VAE HiES st AdtH(Petty 5, 2006, Burton %,
2004, °o|E¥ &, 2003). P. acnest =& F URAFTEA 2 U9 I
Aol EA3HH P. acnesel YA AAE XEEE] Ei(lipase)7t M E &
HE A& AFAHoRE 223 st FAHbE FIATIH 2T
g8 do7)A ArhKoreck 5, 2003; Brown %, 1998; Kim, 1995).

Staphylococcus aureus (S. aureus)t= I1HYAe 7|4 SAFTo=Z &
7ol 05 ~ 15m AEY FFH4Y ol EFAHA LEF0]

TEE oFE AUtk BAT A %P EE =, IR, A=y 3T
oA EAg HEHQ FFTOE enterotoxin (FFoll I3 FEL)S A

ot 4359 9@y b ATH] 4 Fo2 IR FAE T

o

2011, #35.4, 2004).
Staphylococcus epidermidis (S. epidermidis)= 1@ %A9 s7|AHo=R

T2 Ry B Tl FFsH AWIE nAERAM q=EF R

_11_



=

54 HEAEE dFAT= BAA TFol FEAREY 1), 4, A
2, 78 FxE SN EH g F SR FE 2 A5 HdTe
2 g7 % (A &<, 2011; Kearney 5, 1999).

Streptococcus pyogenst 3ts4 AE FoE v TS AZY
< 73 glen M A gs Adfste Mudd ddoz &
Atk #E Al erythrogenic E49t A Tl g3 wIA =4 A B,
C 5471 A9, o] @2 fibronectin FEAE T3 AXZ o7 (AA

41, 2008).

off
=
rr
Ho
of
o,
9
%0,
2

Pseudomonas aeruginosa (=

3
Aol AR Age] A4 NABAE 2EA £ B BEY A% 5

o AAHoz EAsE WAAERAM AW, WFH, FEEA, AEAA] 244
Zol Ad ¢ §9 WEHL F7) e @A T FHo] o|FiATHA

441, 2008).

Malassezia furfur (M. furfur)e W40l % AXLAL oA A
2 A4 A7 BT TaEY A4 4l 75 ~ 80%A EH @
H(Janik 5, 2008; Ahn, 1998). o] o2 ot IR A3 FA7 2o

53 5, H2v 59 FFo FAste o) T4 & A5 vlE, 4FH7, A

o

F, AFAHNFYE, MalasseziaR'¢H, ot EY HFF F2 L I3RIAE ¢4
A A Ed <%, 2011; Gupta 5, 2004; Gemmer 5, 2002). Malassezia®'d <
o A5 FE Ao sty MHEAAE #FHY AFHY AFE 737, F
XE A AR A=EFdE SAH 248 ¢ AR FEE 5, 1998

Faergemann, 1997).
i dodtA gFE BEstE 7159 e Aol ofvz EEH, 313HA
A AFL2RE BHIsE 7|50 Jom F&F oy 7|2 A w A
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2. 715838 3=

1) 71548359 49

sHgEe olde 2o FAvE A (cosmeticos)ol A A E AT
AM et EEQ 9uQl 7t 2(chaos)e] We} JEQ IR zolA fHE
AoR AA de AASL zg2 “ 2 Atk 7, ¢ F 2R
AR E, 2004). FUtdA = FAE FFEFS
AR 19999 SHFEFH(1999. 9. 7. HE A6025%) %
6. 27. & E A1686%)°] AAHJL 2000 7€ 19FH A PeA HU
o mEkA SRER A FF A2z 139 SAEY ZdA Bd &7
& PHoz & o] AYstm Yk ¢ FFE 7 o) FL AAE
24, vgste] WiEge bt §25 WA HIANIIAY IF, iy A%
S fA B T8 8t AA el AL HE EFoEA AA A i F

4

B
o
=
i

158G FEL dJ2 ¢ I A (Cosmedica)” EE 7 Z2WFEAH
(Cosmeceutical) " T2 E#A7|= steH ZavygZdold golz 3%
2 duste Z2WHY(Cosmetic)d BE vldt= WY Z Medical)ol
Fax wEold Azolelxn mFe ZE]av(Kligman)BHArlh At Ao

2 FE AL ¢ Z2WE Yo gEs dujde ¢ FduigyHA
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ol

(Pamaceutical) "¢ @4dolgt & 5 dv(els, 2010). 52 7 71
FES Boke 7l SEEY FYde ITAeLEY TR FUH
of A= AW Mde T JFAo] Q= AT Abde] HFe
BHE AAsA FAANA JF o F R x=3E AAANINAY BA, A
g 2oz ARHAAY AA Y B, A 55 WA AW AEH
Ao 2 QAo g 2go] ¢33 FFFS TIH(HIA, 2005).

Ao 154 HFEFS o= AE el 4§ AL P E: R

als
Y,
f

2) 7164 A EIY TF

SEivEt SFEAE L 20139 SHAAE AETES T 62429 €9o2 A
ddid] 86% S/t e ZulsdE FAMNAL 72 9721de® AdYy
vl 11.9%, 94¥ T 114% F7H98. T2 1x 41229902 Al oy
175% Z713 v 9L 12 64399202 A3y 34% 2423t %
FFEY NFAA FRE FE AN ASHALH HFE B4 FY
of &7 2013d FIFAE 2012d ZAAS o] F 3u) o)F FIb
EE AoZ oA

EN
EF g2 44E AT 232 2480 3R F AdEES V238



AEFF7E 4% 51809 U (B6.7%)2E 19E AXsn FEE AFFT 1=
222799 (153%)22 291E AP 20139 7|54 FE AAHS 2%
56389 9oz HAAhH 193% Z7Hgon Al Fkge) 71 & 3
< BEEFHLR 57.1% S/ FEMAC] 36% F7HAh WA A A}
9 2 wwe Adie 47 54%, 10.7% #AE Aoz eyt 200949
H|Fo] 222% S7tHoem AWd S7HE E3 40.1%

)
=
El
>
J
o
Jo
ofl

N
off
>~
—‘°.L

sFE AANAEY =92 71E Y AL didelud s
Fo] 2000d 7€ 1€ sFER el AFHEA 7l sEE AAE AFEHA
ok A FokFE hAA A wEI 2014Q V1TA FFE A 2 23 &
F& AHEE EdVIeA SFF FF 656317((B15%), FEAMNL FF
1,1427(9.6%), A F51,06071(84%), VW F&5 85871(6.8%)°| o}
7154 FE S/t H2 9 dddEY Fat 7 s o F,
59 7% S A #EAIHE 2R YZ(needs)7t Bt d Aol
g o drlsd AF SAA v, FEAL, AYHdAE S 37HA

F v5dtd 27kA 7l Hd AFE AL FUHE 2
toole HY, FF5, AAxG AFe 44 2 vE2s RS
=3 | “HE ATl M2 ELE B oY Mz
FEORLE o] AHET F Qlo] vl AU EOA ZAFLa JedH U
° o HTH(AF o FFHAA, 2014 A &, 2012).
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ot
Lo
Lo
r‘.‘(_q
e

d Ade] BAPAR wet B A7 APHIL glon o
2 AR o2 487 AdHa o & drvsEs dad 9
Aol 714 3= tyrosinased] AL AAetE EFEH, FxFZE, 4T

& &, LGI106W, tyrosinased ¥ dL YA|sl= malasoly, @

A1%g s HERIC 2 1 FEA, coenzyme Q10, BHE WekwFol 7t

023

Lo

2k

O

o
r
o,
RO

)

8 9, deolxz¥dd, AA2G (Ascorbic Acid
-Glucoside) 5°] HFEHoIt}. o] I Z} AdlA EFF o= Jidd

2= melanin swiching agent®l MS-135, A¥4F = A
Qd EgER &5 FEEY FAREE ol &% JEZFFo EL-1& HEd
T HAREQ BUFo o-dAQd AAE o] AFFstL Yk HIZ
A=A AR =M= thyramine °]-8% ZaEAs AL B9 EHolZAY
olA A3 EHE MEL 43S AE At AR v AAE NEA
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Table 1. List of functional cosmetic ingredients

A 573 H] 3
dEE (A DE) |Tyrosinas@A A 3
Tyrosinas&4 A3, QA EAL 4| I, &4F,
&A= (TAYER)
= "
—ethoxv—-vi = }
PRI SNC  jMmmce 434, AR EEE BH | B
) H ==3 _ . .
T geE  [#E4% KazinolF EED:
dabd g4 3d FAA 2d oA, .
AEZelEL-1 | oo ;LZE A A haan
S FEE
dE oS
AA-2G HE}ICOHA 3 _
IeHCE g 5 44% 98
AT &8 22 FEA
FA = L}T. °r .] s ] Pola
Tyrosine®} TyrosinasZ &< 43
dgt&E Tyrosinas® & o A B 3 <
BFUurFEE FEAE Hud s ot
A Wl FEE JIFTFEE, 9=
- 3to]E,  kojyl caffeate, HJE}I
C-PMG, ZAFEE, dI3UF F&
=
E

=7

7R EE VIE R AERHA

ZojokZotd A A A)2015-153)



GFEAEEZRE wAIA LAE BAS LA e dFEAAE FHY B
S AFRE A APH T Yo}, 2 A3} ellagic acid E flavonoid A E
9] 33 E o]9olE cinnamaldehyde, p-hydroxy benzoic acid, p-anicic
acid 3% Ao 9d&o] Feyg 1 gt} o5 IJIFEEL tyrosinaseA & &
4 BEk oty 23tk AL FaEIHRS A FAas &4 5o Ashd
TEHoE NI EE Ueds ez Addd =
(Atractylodis rhizoma) Z4% ¥ selina® 2 & &3 ny33dE 7)o
AE% 971 dHKim 5, 2005).

F 2o+ tyrosinase?t #HH HA o] B3 X HA g Afo]
E YoM Eold fAxe od A FEE vz AYg A7V FF
13
TRP-2 2 HAAQIAQ] MITF (microphthalmia-associated transcription
factor)& ZAst= &A o] &9 AAHL AHHFATF 5, 2005).

271 AR g9 LHA Aol dEeS AJFTAE IUHIEE AA
= AZAE oozttt ol FAFol ZF AMAERA Ad FH o
A2HAEY 7FA] AH[7F gdige] e AR A HAv. 53 Fx oA

BHANKE F2ozH 3} (&Y s AgRorzE &®I| T 9

>
e
rl
N
Y

ok
.,.,
>
o(r
o

At 2FoAx E3 TRP-1 (tyrosinase related protein-1,

1o

Fo
N
A
1y
X

N
N
N

o
2,
o
t
2
ol
ok
=
ot
A
fz
)
2
in'd
=
ok
o
[\]
[a)
—
>
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3. Zvm 2 3u A

Fig. 2. Image of Elfvingia applanata (EA)

373 (Polyporaceae) ZHUB| A4 (Elfvingia applanata)

5ol Elfvingia applanata (Per.) Karste 7] &%

To2 $9
UM es A58 o2 axoly Aoldle Yo AAstn &, T4,
L2E#H Ao T A AAZRSE

Txsta gt
B 5 ~ 50cm F7 5 ~ 15cmE "ld AAste 60cmel
H oy B 99y ot 2t ¥

mde 7Nz 99 9%
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Bt B2} PALe] FEol Y ABAT AWM FF A2
wadl g AT A EdE Adee 5He HAo|m HLa 2ol

X
A
flo
ol
olgh
i
&
o
£
=
e
M
ol
H1
12
oo
T
WX,

A 91 methylganoderic A, P, ganoderic acid F, G, H, I(Nishitoba T %,
1989)e] EZHUL friedelin, alnusenone, ergosta-7, 22-dien—-3-one,
ergosta-7, 22-dien-3B-ol, fried oolean-5-en-3-one, ergosterol % palmitic
acid(Protiva J %5, 1980)7} £ &t}

ZnAd HAE o] &3 A3 ATE AFHEH Jun] A4 AT A
FAAY AHEA YTy BAF Ha(HALE, 1999), UHIZY #A
TEEZS Futolrd A TI(YF T, 1999), FpH] A4 WA FALA 9
o &% ATEHHAE F, 2013), A ZUH AN HAFEEY FF
F AL (AT T, 1994) FTol Rixo vt dHEAHQ] Ted FTIA
#d A7 ZHAEE Sarcoma 180 T FE ool HAF FFTIEAES

Yetd Aer HiudHo o 649%9 FTIFAMES HEHAL A7)

_21_



HEHQA b HFE D-glucoseTHs A= B-glucan (Fl1-1b-1) &
2 98 A (Miyazaki 5, 1982).

mebd mAEQ HAMAE HAsFFe] daEAY AYdds 1 5
A U HAE o] 8F AF AFEE FHolHA F
24 (7ZAS, 2012), A7HHA HEE FEE9 3t
3t 2 mMEIH(FE T, 2013), FFAESHA A g FATe] o] shHA
FTI(HE, 2012), FEHA T =FTHol BAN EFF
£ FEF BH(o]EHE, 2012), HAFY =g FH A A AF(

BEZA A 2urt o
£ dAFeME FynZdduAe] mztsHozE AEstn JAT FFEA
Holth FFn§ EofllAe AFE mHg Aoz Jun] A4 BAY FF
Jel 2ol et gAetn 754 FFLA AT 2 SFEFFE A 7)o
A ks, dd s, v, F 59 AYEHs Hristo vleA g

}01‘
o
)
S
—_
&
ol
1o,
ox
Ak
mﬂ
oX,

_22_



1. Aok & 717

Dulbecco’s modified eagle’s medium (DMEM)3  Phosphate-Buffered
Saline (PBS), RPMI 1640 medium, fetal bovine serum (FBS), penicillin,
streptomycin, Low Serum Growth Supplement+= Gibco/BRL
(Eggenstein-Leopoldshafen, Germany)ollAl #4332 MTT (CellTiter 96®
Non-Radioactive Cell Proliferation Assay, (3-(4, 5-Dimethylthiazol-2-y1)-2,
5-Diphenyltetrazolium Bromide), Griess reagent system< Promega
(Madison, WI, USA)ollA T3t} Lipopolysaccaride (LPS)$} 2propanol,
dimethyl sulfoxide (DMSQO), a-MSH, L-DOPA, arbutin, 1, 1-diphenyl-2-
picrylhydrazyl (DPPH), Folin-Ciocalteu reagent< Sigma Chemical Co. (St.
Lousi, MO, USA)el| A sl H A Real-time PCRE $3] Applied
BiosystemsAtol A1 &) 8l+= Tagman Gene Expression AssayE TY3to
Az dEdE A3 ¥ . p-ERK, ERK, p-JNK, JNK, p-p38, p38, IkB-q,
actin antibodies= Cell Signaling Technology, Inc. (MA, USA)ol| A T4
t}. Real-time PCR2 ABI7500 Applied Biosystems (Foaster city, CA,
USA)E AF£3t9 3 ELISA plate reader (Infinite® 200 PRO NanoQuant):
Tecan (Mannedorf, Switzerland), @& 9AE47] (Odyssey Fc) LI-COR

Biosciences (Lincoln, NE, USA)S Ab&3t4t}.
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2. A8 Ax

AgolA +H8 ARE T ARAZAN FLskel WA AR A
E APRAATE 95wl A BAL Wol g

32 S 300 miol JFuE] 2 BA A& 300 g& ¥ 2 AR 30 &
T 23] FET A& -80TAA T2 DRAAA EEE 4t o &

1) DPPH &#dZ £A a3 (34H3))

AuuldAd WA 2229 DPPH 02 24 &% 28% 98 controld]
E FE2EY 408 APTdE AEASE =¥ (0001, 001, 005, 1, 5, 10
mg/mD=Z 100 pl® Z+z} 6704 spotting At} Controla*# A @& Z4Z+
60 UM DPPHEZ *7}3}3 blankelE 60 uM DPPHTHAl EtOHEZ Y3 ¢F 3%

AE EE59 42 T A4 3087 WAS 540 nmolAl microplate

1) Alxu]
PAAEZ ALA RAW 2647 AIXLE A EZF23Y(KCLB; Seoul, Korea)
o7 BE Eoutol ALLEIHTE. 5% CO; 37C incubator Z7AsIAA 10%
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FBS, penicillin-streptomycin®] 3% RPMI-1640 ®jA]o] #jYslsdom 10
cm dishell 2 & wio} 3o}

2) MTT-assay ¥4

A Az &g AIAAEZY vEIZ=ol @5h aad 93 Y
formazan A EE Hate MTTEHU S vB o= st WY E o|&de 534
BotAtd AsAEE st AEELS DMEM #iA A 2 x
10°/welld Bx2 de a9 0, 0.01, 005 0.1, 1 mg/mle FE2 JZyn|d
A HASE At 24x2 2k WG H 5 mg/mle] FEE v Fat7]
A MTTEAE Hrbsta thA] 30% &< wiEstdoh. MTT-formazan A
AEL DMSOE 7o zx £33t} formazane 4& &3] HS 96-well
plated] loading3 3% 540 nmol & = 48 SAToEA AAHAY

3) 94stA 4 (Nitric Oxide) 59 53
Nitric Oxide= F3EZ, 384 A=, Ad79 5% 22 AT o
g AAAY Folurgo FER AR o3 FAstET. E£3 dF
yhgo] dojits o Fdste AXE AHEETH NOY 712 L-¢71d2 L-
ANEEUT] dAstEd AR Weted ole WEA HAE ojitst AL, ofdAY,
doz W} gl Al (Griess reagent:05%2] Addolnl= 25%
o] QA B 05%9 YZdod@elnl) L ofFANE R 318 gt HE Ao
olxEE FAHL o]AL ALY w9 dX Tt A EELS DMEMHY
AAA 2 x 10%/welle] BE2 BF3Hch 1A 59 Zue|dy Mxle 2
A FH LPSE FH7bstel 24A3F 5% widd F AE AFFAS wA

96-well plateo] loadingdt ¥ 100 pl® 28] AL H7lsln O EFES
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EvE (MD, US.AE 540 nmol A

X
FRsgth QP2 FEE bANGY EEADRRE AWSGr

4) mRNA 2¢3d=
a5 FEHA HAE AEF A ALS 93] pro-inflammatory cytokine<

21|84 =4 o]#l g cytokines (TNF-a, IL-18, IL-6)9] 23S 4

Aae So St
@ RNAFZ

Total RNAE TRIzol Al%& o]&slte] FE3nt. WA vjge Alxd
Uu gy mAS A Y3 | LPSE AF3 F 2447 wjg3 A ZE PBS
2 238 A& b& PBS 1 m¥g 7H8] A& 233 & dAEHE 3t f4
PBSE vlg oL vlgto] 38 M EE TRIzol (invitrogen, USA) €95 1 ml ¥
X AEE £3A21 F 100 pl9) chloroform & A& 7tstz F A H 2 4
o]F H 15000 rpmoll A 2027 94 et @ 99 FFHE HIo 2
% 2-propanol® 1:12 &S I 15000 rpmolA 1027 ¥4 E&g3dte] ¢4

FEAe MY T2 HHE 80% ethanolZ 23] A1 IAES AXAIA

TRIzolZ2 F&3% RNAT MML-V (Moloney murine leukemia virus)
reverse transcriptase®] protocolS AlE3t9] cDNAZ TFASAT. IAAL ub

£& 93t total RNA (1 mg)dl 05 mg of oligo-(dT)& 21 70°C oA 10
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B7F WA AT 1 T 1X single strand buffer, 0.5 mM DTT, 500 mM
dNTPs, 200 Unit MMLV reverse transcriptases J7}sta 42°Coll A 1A 7+
¢k w3 AT mRNAS 23S AHFHo=Z R3] 3 AF TF &
A eSS =359 €49 cDNA 1 ml, TagMan Universal PCR Master

Mix 10 ml (applied bio systems), Tagman gene (20X)- 1 ul& ¥ 3 DEPC
water2 HF EEFS 20yl 2F 1S PCR A2 vh-g A AT
PCR Z7& 92°CollA 30%, 60°CollA 45x%, 1 Zof 72°ColA 30x%E

A0cycleZ staAt. RAF FF FA wrgd 29 TagMan gene
http://bioinfo.appliedbiosystems.com/genomic-products/gene—expression.html

AN Azl FE F AGHAT o8 gened T 2ok

Table 2. Tagman gene—specific probes

gene name assay ID reporter dye
TNF Mm00443258_m1 FAM
IL-B Mm01336189_m1 FAM
IL-6 Mm00446190_m1 FAM
Hprtl Mm00446968_m1 VIC-limited

5) Immunoblot 4]

AU AR A e sd= FHE #olsr] 9 &) Western blots o] &3]
AN8E A3 AT H2TL 158, 308 ¥l F 625 mM Tris-HCI

(pH 6.8), 2% SDS, 5% B-mercaptoethanol, 2 mM phenyl-methylsulfonyl

fluoride, protease inhibitors (completeTM, Roche, Manngeim, Germany), 1
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mM NasVOs;, 50 mM NaF3# 10 mM EDTA (ethylenediaminetetraacetic
acid)& Fote ¢FAE AHEst AEE EINAT AE EHAE
15000 x g2 4TelA 30 £3F 44 £t diAT 230 Jes A5d
WS Ao AFe dWE 20 nge 10% SDS-PAGEC 7] 45417
PVDF (polyvinylidene difluoride) membrane (BIO-RAD, Richmond, CA,
USA)eZ &Zth. 283 membrane® blocking< 5% BSA (bovine serum
albumin)e] ¥ TTBS (0.1% Tween 20 + TBS) &g 204 243t

o AAE oL 1z At WAzl & 2% A2 horseradish

01

ruN

peroxidase—conjugated anti-rabbit or anti-mouse IgGE HHSA]7]22 ECL
(enranced chemiluminescence) detection reagents (Millipore, MA, USA)E

Agstel B BAAEE FAsYo

5. MM g3} 7}

1) Tyrosinase &4 A A

Tyrosinase @44 &4 Martinez & Esparza (1998)¢] S AL&3}
F}. 96 Well Microplated] 0.IM KPB (K.HPO, 0.87 g, KH.PO, 0.68 g in 3.
DW 100 ml, pH 8.0) 50 ul®< Blank, Control, ¥ ZE4 <l KOJIC Acid
of AR AN HAFEEY ARAS A 747 409 Welld] ¥3 7] d 4]
tyrosine (3 mg/10ml in 3. DW)< 50 ulE 7}5tdth. 2 % Blank Wellol 40
ule] 32 FF4, Control Wellol 20 ul®] 3z S/, MR Wellol Z+z)
0.001, 0.01, 0.05, 0.1, 0.2, 0.5 1 mg/ml 22 FHA|Z A& 20 yl& L3 20
pl (1 unit/ul in KPB)9] tyrosinase® 718t 37ColA 10&87F ¥w-sA 7 &
Ice BatholA #H8S FXAHAT. W ©L ELISA (enzyme-linked
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immunosorbent assay) Reader® 490 mmollA OD# S =343} tyrosinase &
A& (%) AALSHA T

Tyrosinase JA&(%) =

blank Al @A A& FF=
Ao A de FHE
ARANNA A FHE

QW

2) AlxF 2 AlX wF

B16F10 (KCLB 8008, Mouse Melanoma)= 3= Al¥F 23 (Korean Cell
Lines Bank)olA ol A&t AEe 10% FBS9 1% FAA
(Gentamycin)E 7}3F DMEM HiA| & AR89 3 5% COs Incubatorol] A 37T
= " gttt

3) Axe AESE FAS ¥ MTT-assay

Doyle et al.(1993)9] WH& o]&3sta] thad Zo] A, daxe=w
W% BI6F10 MEE 4 x 10* cel/mlZ DMEM ®jA] A& thd 96
Well Microplatedl 0.2 ml/well® #F3le 5% CO, ZZolA 37TCTE 24A|17H
Hl] et et
283 B16F109 0.06, 0.12, 0.25, 0.5, 1 mg/mle 2 3143t A3t 1
T 24A7F B Mg F idAS A AR 25% Formazan £ 50 ul¥ &
Zk welldl EF38t 4A)3F FF ¥HeAA AAT v 100 pl¢) DMSOE 7t
3l Formazan ZAAS &3A/AHA ELISA reader2 540 mollA TZ =
(Optical Density: OD)E& A3l MEAAEE(%)S AL AT.
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Absorbance of sample — blank
A F9-(0 —
M EABEE(%) Absorbance of control —blank > 100

4) Melanin 873 oA #F

Melanin 4 9 A &7 Hosei et al.(1985)9] WHE& WE3 A&
27 6cm Petri Dishol 1 x 10° Cell/Well2 AXE EF3t] 24A17F w3t
T IZEAY BAFEES s=EE Al HHdEzEE=E KOJIC
acid® 0.12 mg/ml& 7}3ked 397 wjFatAch ZF 27 2 x 10° Cell/Well2
A3} Lysis Buffer (6 mm EDTA, 0.1 M PBS(pH 6.8), 0.1% Triton
X-10002 AEE &alstitt. 94 Bt 2 AlE A= dAZSE A
2% ¥ 10% DMSO7F #7H2 IN NaOH &40 90TA 147+ £33t
406mol A FF =5 A3

5) Al ¥4 tyrosinase activity &3

B16F10 A1 Z 6 well plateo] 3 x 10* cells/well2 A XS BF3he] 2447
59 AEE A3 A7 FHol KOJIC acidZ 0.12 mg/miz Zunu) a3 #A
S Hx4E 003, 006, 012, 0.25 mg/ml M2 E sz 143 Hol a-MSH
100 nMo] HA AHMHE g Hell 72A17F Ft M EFE sttt PBSE 23]

it

Al &4 33 RIPA (Radioimmunoprecipitation assay) protein lysis buffer<
AYE 3 Fo] 4ToA 30% F<¢ incubation 3Gtk 2 Fo] 4TAA

13000 rpme.= 30% ¢ AHAEIE S o] & A

ol

quts 7HA L
tyrosinase activity® 7339t @@ 48 Bradford AHHS 53 5%
mZ ELISAE FA & stz Y3 Sl d & o] 834 L-DOPAE AHIE 3}

o] 540 nm EF == A XY tyrosinase activityS d 3l At
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6. ¥dAA 7}

1) A8 &5

AN FEES 7FY T4 dxd MAE #FE KCTC
(Korean Collection for Type Cultures) =% ATCC (America Type Culture
Collection)® HE ®% wrol Nutrient Agar (NA, Difco, USA) E+ Brain
Heart Infusion Agar (BHIA, Difco, USA), Potato Dextrose Agar (PDA,
Difco, USA) HF3tHoh. 2 % Ald2 37T, T 25TolA #A9 =&
o] BY AHAE=E wgs F godH AP AE3HS T Propionibacterium
acnesE A YrMx  FFe S WA HgEHed
Propionibacterium acnes® ®l¥S #3te d714 39X (Anaerobic pouch,

Difco, USA)E A}-&-31% tH(Table 3).

Table 3. List of microorganisms used for antimicrobial test

ALE T AH-&-8)) A
Escherichia coli (KCTC2571) Nutrient Agar
Staphylococcus aureus (KCTC1916) Nutrient Agar
Staphylococcus epidermidis (ATCC 12228) Nutrient Agar

Propionibacterium acne (ATCC 29399) Brain Heart Infusion Agar

Pseudomonas aeruginosa (KCTC2513) Nutrient Agar
Candida albicans (ATCC10231) Potato Dextrose Agar
Aspergillus brasiliensis (ATCC16404) Potato Dextrose Agar
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2) A2A8FE =AY (Minimum Inhibition Concentration: MIC)

7Ee ATe 37149 AAM A FF ko] 37T NG g7 oA 1843t HY
¥t #AE 338t PBS (pH 7002 23] AFS 5 dF 1 mlg A
Ao =& stal 37Co) 6AZMEE stAT o #FE dT T AF 60
mm ¥F parper disco]l JIUuEY HAFEFES 200, 400, 800, 1600, 3200,
6400 uyg/mle.2 FA3std T4 A7l 3 petridishE HFo & ¥EY HY
< 93 37ColA incubatore] 18A17F wW&E s I F  discFH

inhibition = 2 & 303 xu AN AL FPsH

7. SAAE

B AYox d& A thsjd e A + EFHA (mean + SD)E UE
ylew AT 719 FYAHES AR A3t SPSS (180, Statistical
Package for Social Science Inc., Chicago, IL, USA) 4 #7]x Z219&
g&3o] dYHFEA (One way ANOVA)S AAEAL FoAo] e F
£ p<0.05 &4 Duncan’s multiple range testZ 2 A3} t}.

_32_



1. v dd Bl S5 A8 &

2 4 Az AE9 SAAZT 4393 PP RS Ao FELS

o 23 o 376%9 F5&S R

Ay

El

H]

Table 4. Lyophilize yield of Elfvingia applanata (EA)

AxAN 2% (g) s2Ax NEH () F5&(%)

300.0 11.275 3.76
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2. Zvu|dg WA s a3

DPPHE A& A4S Y& vlu3 AdAS free radicalZ2A F4HstA|, B3k
Z ofvlF{ Fo 43 o] Ao] @AFH=H oA TIFF HALARZY
H FAASEA S FAstE Bol ol&H Uk JHEY HA FEE A
59 i3 a5E AFE7] 95k DPPH #dZ &A% S S84 1
A3 0.001 mg/ml FZ=NA 10.6+6.4%, 0.01 mg/ml F=lA] 31.3+5.9%, 0.05
mg/ml FXEo)A 47.3£3.7%, 1 mg/ml FE| A 68.3+8.1%, 5 mg/ml §%
81.6£5.3%, 10 mg/ml FZA 849+34%¢ AAH Aol J& AL FUFT
T ANeH HAHoZ Fo4 UA v gEFH R FAsF A} YERT
(Table 5, Fig. 3).
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Table 5. DPPH radical scavenging capacity of Elfvingia applanata
(EA) extract

(A)
0.001 0.01 0.05 1 5 10
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)
EA
(inhibitio 10.6164 31.3+59 47.3+3.7 68.318.1 81.6+5.3 84.9+34
n %)

Extracts dissolved in ethanol was added to the reaction mixture
containing DPPH radical at specific concentrations. After 30min of
incubation at room temperature, the absorbance was measured at 517 nm
respectively. Data represent the meantS.D. of triplicate determinations from

three separate experiments.
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B)

100 - o

%% Inhibition of DPPH radical
tn
=
|

0.001 0.01 0.05 1 S 10

EA (mg/ml)

Fig 3. The DPPH radical scavenging activity of aqueous extract of

Elfvingia applanata (EA). Different letters are significantly different at

p<0.05 by Duncan’s multiple range test.
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3. Avulda WY a3 5

1) AIXAEL A= 9

ojw FFEojY T2 BN FEF B AW FEE A A4
AAzACZA AL dirte] 43 ZAMS| Hofok ghrh it
HZA HA FE20] A BAEE 9T FEAE HAEH] 984 RAW
2647 2 A Ee] JIYH|AR HA FEES At AE MTT WHo=
BEES FAA

ZuH| 24 WAL 001 mg/ml F=olX 9850+4.81%, 0.05 mg/ml 5=l

o
o2 N
N
&
rir
'me

A 99.19+2.97%, 01 mg/ml FEAA 9821+4.17%%, 1 mg/ml FZol A
99.42+4.13%¢] AEES BIow Ax 4o F&FS FA &Yt (Table 6,
Fig. 4).
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Table 6. Cell viability of Elfvingia applanata (EA) extract in Raw
264.7 cells
(A)

0 0.01 0.05 0.1 1
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)

EA

(% of control) 100+3.72 98.50+4.81  99.192297 9821+4.17 99.42+4.13

RAW 264.7 cells were incubated for 24 hrs in the presence or absence of
Elfvingia applanata (EA) at indicated dose. Cell viability was evaluated by
MTT assay as described in materials and methods. Data represent the

meantS.D. of triplicate determinations from three separate experiments.
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B)
120% -

NS
100% - 1 T T

80% -

60% -

40%

Cell viability (%o of control)

20% -

0%

0 0.01 0.05 0.1 1

EA (mg/ml)

Fig. 4. Effect of Elfvingia applanata (EA) on cell viability in RAW
2647 cells. NS : nonsignificant.
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2) LPSE §X=% NO AA Al a3
Nitric oxide (NO)& &2 #8&A4E 713 AA WA EAZH NO synthase
(NOS)ell 9&] L-arginee 275 AAET. NOE= AAAD, a9 ot ¢
AEAY Bt Aost=d 53 HAAE7 LPSE A=42 o iNOS
7} 2@ o] NOE AAHA €tk o]g2A A4d NOv EFuES mAsts
toha G A glol LPSE fFXE8 NOAAtel JojA e dAd wAl

‘6‘]—.‘2_
==

ol

=

Fuudd wMAFEES A AT TodME 001 mg/ml FEA
26.86:05%, 0.05 mg/ml F=NA  227402%, 01 mg/ml F=IA
1554:05%, 1 mg/ml F=4 826:02%% uetyew LPSE %% NO
AAFE dFE TE dEHoz odAlste JIUnZY BAFEEC RAW
264.7 AIXAAM LPS o3 f=9 NO9 A& AdEe &s3th(Table 7,

Fig. 5).
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Table 7. Nitrc oxide production of Elfvingia applanata (EA) extract
in Raw 264.7 cells
(A)

Elfvingia applanata (EA) extract

0 0.01 0.05 0.1 1
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)

NOR 1.02+0.2 0.94+0.2 0.83+0.1 0.930.1 0.90£0.2

LPS 29.68+1.9 26.86+0.5 22.74+0.2 155405 8.26+0.2

RAW 2647 cells were pretreated with the indicated concentration of
Elfvingia applanata (EA) for 30 minutes before being incubated with LPS
(500 ng/ml) for 24 hours. The culture supernatant was subsequently
isolated and analyzed for LPS treated group. Data represent the mean+S.D.

of triplicate determinations from three separate experiments.
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B)

Nitric oxide (uM)
=t [ [
th = th

ot
=
1

f
e
d
[ ] Nor
c [] rps
b
5 u
a a a a a
0
0 0.01 0.05 0.1 1

EA (mg/ml)

Fig. 5. Effect of Elfvingia applanata (EA) on LPS-induced NO
production in RAW 264.7 cells. Different letters are significantly different

at p<0.05 by Duncan’s multiple range test.
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3) 9434 AolEFA AA A &3

gA4d3d JdMEE TNF-o, IL-18, IL-69% Z<2 pro-inflammatory
cytokine2 A4tstA fvh dFwiAEZe] AF AAHW B AGHS S
o7|8tA Ha oZX ZF AAAHE IIATE= ddel "k wEhA
TNF-q, IL-1B 3 IL-69 22 €5 "WHEZES A8t 228 4d9o4
ZtE A 2 AAAEY Nz =] E Bojrh

LPSZ #%3% TNF-q, IL-18 ¥ IL-6 Ao AN FUndd AFE
E9 oA a74Z #3387 93 Real-Time PCR (ABI-7500)& ©} &3t 4
T WMAERY FHA4 TEES SAFAT WA dAAHE FuAY HA
S vxEE A AY & F LPS 500ng/mDE A33te] 16A13F Holl Trizol=
£33 A A RNAE FE3to] cDNAZ 97AF AlA mRNAE A S 54

£

a, IL-1B, IL-6)E9] #AA &do] JAH= RS Aoy Fuyn| gy
| & 4 A (Table 8, Fig. 6).
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Table 8. Effect of Elfvingia applanata (EA) on LPS-induced TNF-a
(A), IL-6 (B), IL-1B (C) mRNA production in RAW 264.7 cells

LPS (500 ng/ml)

EA 0 0 0.01 0.05 0.1 1
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)
TNF-a 1+0.6 27916 232115 195+17 189+8 164£15
II.-6 1+0.2 10475177 9220+56 8450+368 6187160 5192122
IL-18 1.0+£0.2 5181+95 33151138  3283+188 32061211 1991184

Cells were pretreated with indicated dose of EA for 30 minutes before

being incubated with LPS (500 ng/ml) for 16 hours. Production of TNF-q,
IL-18, IL-6 mRNA was measured by Realtime-PCR. Data represent the

meantS.D. of triplicate determinations from three separate experiments.
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(B)
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©

6000

H
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[—]
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=
I

3000 -

Relative IL-1 p mRNA
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1000 -

. . 0.01 0.05 0.1 1 mg/ml

LPS (500 ng/ml)

Fig. 6. Effect of Elfvingia applanata (EA) on LPS-induced TNF-a
(A), IL-6 (B), IL-18 (C) mRNA production in RAW 264.7 cells.
Different letters are significantly different at p<0.05 by Duncan’s multiple

range test.
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4) LPSE =¥ 954 MAP kinase 353G 94

LPS+ MAP kinase® 843} AAAN ZEF FEFA cytokines &9 g}
Zru| A4 Aol MAP kinase &40 HXE 4FS ZRAs7ISE AEE
Axgstal LPSE A3 tiyAlEdA  ERK, JNK, p389 &3
(phosphorylation)® AEE 283 IkB-a9 £33 HAEE =AM A NF-xB
£ AFol gle e AXAA kB-ast Aol EAT) A &
AL JdE Als(ex LPS)7F EA8tH WA kB-avt 3151 NF-xB+
Aoz o]Fsle T cytokines AAHsIA Ao wElA NF-xkBe 42
[kB-a¢] &3 oE&stA A 2 A3 p-JNK, p-p388 4ol Tupu Ay

g 4 JAH(Fig. 7).
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LPS EA+LPS
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Fig. 7. Effects of Elfvingia applanata (EA) extract on the activation
of MAP kinase on LPS-stimulated of RAW 264.7 cells. RAW 264.7
cells were pretreated of EA for 30 minutes before being incubated with
LPS (500 ng/mL) for 15, 30 min. Equal amounts of protein (20 ng) were
separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and

immunoblotted with MAP kinease antibodies.
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SRR P EREE !

1) Tyrosinase A3 &4
Tyrosinase:= Y9} Zo] melanin Aol YojA wl$ F23 J&8 g2
2™ melanosome WAlA tyrosines 4F3FAlAH DOPAE WZ=+= tyrosine
hydroxylase®} DOPAE 4t3lA]#A dopaquinones W=+ DOPA oxidaseZA]
ZHgsle] dEhd FHAE A=Y key enzymel 2 FE3ch uwlElA
tyrosinase?] &4 9A= IFE Hol A melanin THA AFTAHAES &F4FH o
&

2 AT & Jomz F83 AUYoz AdAFHT k. o] wEo] i
244 HAFEE vd A a3E HrEs] Y938t tyrosinase 4 oA
A5 S HskAh

I A3} 0.001, 0.01, 0.05, 0.1, 0.2, 05, 1 mg/ml v =< Fn|dd Al
ZEJdA FF2 KOJIC acidB.th= A%t tyrosianse A JA| 2371 v
WA th(Fig. 8). X Table 9914 A& 3t}
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Table 9. Mushroom tyrosinase inhibition activities of FElfvingia

applanata (EA) extract

(A)
0.001 0.01 0.05 0.1 0.2 05 1
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)
EA
(inhibition | 35$0.9  49+12 11511 24111 380:09 525:09 66407
%)
KOJIC
cacid | og1.67 377436 517428 681+46 82837 971415 987409
(inhibition
%)

Data represent the mean+S.D. of triplicate determinations from three

separate experiments.
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Fig. 8. Tyrosinase inhibition activities of Elfvingia applanata (EA)

and reference. Different letters are significantly different at p<0.05 by

Duncan’s multiple range test.
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2) L& VA= 9F

BI6F10 Al X Aunjdd HAFEEE 006, 012, 025, 05, 1 mg/mle 2
zZtzy A 4% g3 22 AZgESEo] BFHUY.

Zu 2 MAFEEY AEZAELELS 006 mg/ml FEANAM 99:0.94%,
0.12 sxZolA 98+257%, 025 mg/ml FElX 99+248%= A EL=Ao] &%
HA YA 05 mg/ml FEANA 89£2.06%, 1 mg/ml & =AA 80£0.50% =
AEEAG] YEA 3 vH7]54d2 025 mg/mleldt FEAAM APt

A H(Table 10, Fig. 9).
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Table 10. Cell viability of Elfvingia applanata (EA) extract in
B16F10 cells

(A)
0 0.06 0.12 0.25 05 1
(mg/ml) (mg/ml) (mg/ml) (mg/ml) (mg/ml)  (mg/ml)
EA
(% of 100£1.6 99+0.94 98+2.57 99+2.48 89£2.06 80x0.50
control)

Cell viability was evaluated with the MTT assay. Data represent the

mean+S.D. of triplicate determinations from three separate experiments.
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(B)
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Fig. 9. Effect of Elfvingia applanata (EA) on cell viability in B16F10
cells. Different letters are significantly different at p<0.05 by Duncan’s

multiple range test.
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3) Agdd §A oA 5+

An 2y sAFEEY dadd FH4ZF S o-MSHE @502 AHe
g olFAE AR &L T 25 HAZ Xo|rt Wk FAuzER
KOJIC acid® Hd FolAE B Zart ddx Zu|dy sAFEELS
0.03 mg/ml =4 206+3%, 0.06 mg/ml F=N4 168+1%, 0.12 m
oA 15746%, 0.25 mg/ml FEolA 14012 eyt 2 23 = o4&
Ao "Hotd FAo] AHE AL BFE 5 I A KOJIC acid
0.12 mg/ml FXolA 139+1%%} JUn| A4 HAFESE 0.12 mg/ml FEA
157+6%E HlwstAA = IUH| A HAFEEC] 2 FaHE AE AFF

T A (Table 11, Fig. 10).
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Table 11. Melanin contents of Elfvingia applanata (EA) extract in
B16F10 cells

(A)
- a-MSH(100nM)
KOJIC FA
Con  a-MSH m(O)fﬂ) 0.03 0.06 0.12 0.25
& (mg/ml)  (mg/ml) (mg/ml) (mg/ml)
% of _
100+2 26312 139+1 20613 168+1 157+6 140+1
control

Cells were treated with several concentrations of EA, KOJIC 100 pg/ml

and a-MSH (100 nM) cultured for 72 hours. Data represent the meantS.D.

of triplicate determinations from three separate experiments.
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B)
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e
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Fig. 10. The effect of Elfvingia applanata (EA) on melanin contents
in melanoma cells. Different letters are significantly different at p<0.05

by Duncan’s multiple range test.
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4) A X4 tyrosinase A oA &7

Melanin @Al tyrosinase’} Z2AHoz #Asgzm dHA e
melanoma M XA ZHGu] A WAlo] tyrosinased] A& AHAINE=EAE
gelsted Btk 1 23 0.03 mg/ml FXEA 135+0.01%, 0.06 mg/ml &%
o Al 129+0.01%, 0.12 mg/ml FZA 126+0.01%, 0.25 mg/ml F=oA
116£0.042 YEI%T melanin &3 HsHA IUR|Z2E BHAFEEAIAE

tyrosinase A AAE B F JAAAT FPHET KOJIC acidsh # 23}

o] tyrosinase A& FUniAYd HAFEE0] 2 FadeE RS AT

+ AU H(Table 12, Fig. 11).
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Table 12. In vitro tyrosinase inhibition activities of FElfvingia
applanata (EA) extract in B16F10 cells
(A)

- a-MSH(100nM)

KOJIC EA

Con  a-MSH m(oﬁl) 0.03 0.06 0.12 025
£ (mg/ml) (mg/ml) (mg/ml) (mg/ml)

% of control | 100£0.02 149+001 108+0.11 135001  129+0.01  126+0.01  116+0.04

Cells were treated with several concentrations of EA, KOJIC acid 120

pg/ml and a-MSH (100 nM) cultured for 72 hours. Data represent the

meantS.D. of triplicate determinations from three separate experiments.
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Fig. 11. Effect of Elfvingia applanata (EA) o-MSH induced
tyrosinase activity in melanoma cells. Different letters are significantly

different at p<0.05 by Duncan’s multiple range test.
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5. 9 ¥ FAdF A I &4

1) Staphylococcus aureus (S. aureus)©| W3 I E

NEAQ stsdoz IYndd sAFEES wiA 200, 400, 800, 1600,
3200, 6400 pg/ml o8 A3 AE W BEE FEIA clear zoneg FF3HAL
H TFe A4S AASAT. 200 pg/mid A FEAAAM FTEgo] #FH
RNe R oy s S F4E FFEA ol SUtste AeE U S
aureus o 3] 53 FF FAo] A= HoezE FAFHJA(Table 13,
Fig. 12).

1
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Table 13. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Staphylococcus aureus

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

S. aureus (KCTC1916) + + + + + +

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 12. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Staphylococcus aureus.
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2) Staphylococcus epidermidis (S. epidermidis)ol] W3 o<

o
&S Hjx el 200, 400, 800, 1600, 3200, 6400 ug/ml &2 AHE3}FS o =
FXA clear zones FA3sIR oW FFo S JASIH. 200 pg/ml
o] A FolA FTEAFo] AFHIE B9 of v S F4F I
= Aoz YEY S epidermidis @50 tisl] 53 I+ &
dol A+ AL E I (Table 14, Fig. 13).

[
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Table 14. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Staphylococcus epidermidis

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

S. epidermidis (ATCC

12228) K

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 13. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Staphylococcus epidermidis.
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3) Propionibacterium acnes (P. acnes)o| W3 I+ =

AL S dodle dEAY FFE IUNZAY HAFFES WA
200, 400, 800, 1600, 3200, 6400 pug/ml &2 A 3tF-S = 800, 1600, 3200,
6400 pg/ml FXlA clear zones FAAsF o™ TF9Y AFE A AT
800 pg/mle] FEANA FT@AFo] #AZHAS BT ol =7t Tt
& a8 o] Frtete ALE YEY P acnes #Fol O

ol A+ A= g1t (Table 15, Fig. 14).
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Table 15. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Propionibacterium acnes

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

P. acne (ATCC 29399) - — + + + +

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 14. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Propionibacterium acnes.
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4) Pseudomonas aeruginosa (P. aeruginosa)°l W3 =

ST AR AIRY B vABEdE ZEA EAH, AR &
Aste HABEEA IURZAAY HAFZES WAC 200, 400, 800, 1600,
3200, 6400 ug/ml o2 AsFRE = 800, 1600, 3200, 6400 ug/mle] & =i
A clear zones B3P TF FFS JAFAH 800 ug/mle] FE
A FEEA ol BEHNS B oldE =V TV E4E FEEA ) ST
= Ao UEt P aeruginosa 5ol We) % It T A= A
o2 gl qH(Table 16, Fig. 15).

_68_



Table 16. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Pseudomonas aeruginosa

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

P. aeruginosa (KCTC2513) - - + + + +

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 15. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Pseudomonas aeruginosa.
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5) Candida albicans (C. albicans)ol 4 394

Aol #Ho] e AToz2 IUnAY HAFEES WXl 200, 400,
800, 1600, 3200, 6400 ug/ml o2 AHZ3}HS @ 6400 pug/mle 315X A
clear zones FAstd FFY HAES JAFAY. C albicans EFA F

gAo] Jd&' Aoz AFHUHTable 17, Fig. 16).
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Table 17. The anti-bacterial effects of Elfvingia applanata (EA)
extract for Candida albicans

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

C. albicans (ATCC10231 - - - — - +

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 16. The anti-bacterial effects of Elfvingia applanata (EA)
extract for Candida albicans.
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6) Aspergillus brasiliensis (A. brasiliensis)ol] W3t o9

Zherd o] o] #Eo] e IAdLE2 IUnEY BAFEFES WA
200, 400, 800, 1600, 3200, 6400 ug/mi &2 AHEstH S o 6400 pug/mle 35
oA clear zonegs FAstH TFY AFES JAGAT olEH A

brasiliensis @5 & Aol Y& Aoz 2y cHTable 18, Fig. 17).
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Table 18. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Aspergillus brasiliensis

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

A brasiliensis

(ATCC16404)

Data represent the mean+S.D. of triplicate determinations from three

separate experiments.

Fig. 17. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Aspergillus brasiliensis.
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7) Escherichia coli (E. coli)°l W& 33

Fn| A HAFEES 8l Ao 200, 400, 800, 1600, 3200, 6400 ug/ml &
2 A3 9 S W 6400 pg/mle s ENA clear zoned FA ] FF9 A
FE AU OlEXR E coli T I 4] e A= FAFHJUG
(Table 19, Fig. 18).
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Table 19. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Escherichia coli

Concentration (ug/ml)

Name of Microorganisms
200 400 800 1600 3200 6400

E. coli (KCTC2571) - - - - - +

Data represent the meantS.D. of triplicate determinations from three

separate experiments.

Fig. 18. The anti-bacterial effects of Elfvingia applanata (EA)

extract for Escherichia coli.
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A2 HFEY 9B FEL Va Yk 2AE Ao FAS JosA @
1 Aol gt dRe]l T¥H YaAG AABAL 0§35 Az 3
FEol 1718 43 UtH(Aburjai T T, 2003). wehA] HE AAEZDS o] &
F SHFE ALY Fago] ¥ JERW oI AR MANAE
(@R8] 5, 2013) AHBHL A 54 249 40 AYH D Uk

2 ATt S B & chye A AAHeR BE
F ALY ZF g Bl dstel gasa v ad BAe A5 33
Fad A2 2 SHFE B Jlde] 222 Fua s, AF, U, 37
59 AYBYE Bk 7154 HYFE LAZAY BE ASH Bl @
Tt

QA OZ A9 Ao =&
weh 92 WRE T A7)

itht
o>

© WE g¥Fa EFeA 2 5

AAAQ w32 Qg HF AEY EXS E F Uk o] &Y F 9] H
Edo] g (Free radica)® €& Ja Iy dAHA F
gz e 4TS Fdste Aol JFE =gPAd =& &
3 £%& 943590, DPPHE Z 43 34sAl Marker24 Z-& B4
2 stE Fo BIEW =wMow Mzo] Wity dfA Uoh(Mark
5, 1997). ol W EYHHS o &t AdeS AT A} JIuUn|ER
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ge FEEL AFEAM 2A B4 %3 AE(2012) B EFHA FAA
g frAm e ojststed S4B ww, kst a3} AE-5-(2012) FolHA

=
2
AgARst FARA B FAAS

< JAAE EHEY dFEHEE FEAZIHKundu F, 2008). £ NO= %<&
e AS 7bd AA BAPAEAEN NO synthase (NOS)9 93] L-arginel =5
B AAET. NOt 244dg, @89 ol # AX vi/fd HARkSo #HAs=
o 53 tdAZe LPSE A=3F9H inducible NOS (INOS)7F 2@ FHo NOS
A etAl Bk (Lee &, 2000; Seo &, 2000; Chiou %, 2001; Seo &, 2001). ©] &

b

71t Aog 4EA A (Stuehr 5, 1991; McCartney-Francis %, 1993;
Weisz &, 1996). ol2|& Abdol 7|x3te & A7Z23F JIYH| B B 58
of AT AE& dFE FAE AASHZ] HAElA RAW 264.7 ti4] A Z
ZH 2 HA FE2ES Asta AE MTT Byes AELS A5
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o e A HAS 001 ~ 1 mg/ml EE XA 98% ©1/d9 AEES
FA40 e FA S wEAM o] E5(2012) FEHA F

=FTdol WA dFFEEY FET EHAAE 90%ol4, 4EF(2012) B

Nitric oxide (NO)& =2 #&A4E 7Hd A AL EAEZH NO synthase
(NOS)ell 93 L-argine2=5E AQEth NOE AZAY, &9 ot &
AZwAE ARG BAs=d 53] WAAEZ LPSE A=2 ¥ iNOS
7} ddEo] NOE AAsHA €t o|2A AAHE NOE E5v8S wWAste
A3g Fdn AHA o] LPSE FE% NOA oA Zuudyd WAl
259 a%E AT Az FuuZd MAE 001 mg/ml ~ 1
mg/ml =2 1A T A AT F A7l LPSE AHstAtt. A
S A AP FoME LPSE +E3 NO AAFHS YRE 5

gA43t" A AIEE TNF-a, IL-18, IL-69 #Z& pro-inflammatory
cytokineS AitstA Fvh AFSuiANEZC] FF AAHE A= AGHES
ob7|StAl Hi olEZA ZF QAAAET/ES oFA7IE dde] " wEA
TNF-q, IL-18 % IL-6% 2& 8% WHE2& JAst= & 2
ZtE W92 g B QAAAEEY A5 =gFo] E Aolth LPSE =% TNF-

=)

i
(i)



a, IL-18 2 IL-6 A doiA FUnuZd HAFEEY A4 235 HF
3t7] 93] Real-Time PCR (ABI-7500)& o]&3te] 4% wi/iEd9 {HA
HH S SAsAT. WA dAAEd IuyHdyd
H LPSE A=3le 16A17F el Trizol2 £3A]
2 H9HA AlA mRNAE A3 S &4 v WS o] &sto SAH3IA
o 2 23 G353 AlEIIEY FAEA ddEe] 9A o
H O AFRE FTFH B B HAFEFES &
71 g+ Aok 2R AR HAFEE 93 g5ad
= NO ¥4 A FAE Z3S veidinh. 2R ZAHA FE2E8S dAAE
ol NO% d5#™ cytokined] A A & A7 JPSEE o] AAE
Ed2 LPSE #=8 g4 Afd axhxoez HY Aoz HAY LPSE
MAP kinaseE 843 AAA ZF €54 cytokines 4] . Jun| 24
HAlo] MAP kinase 273 "x= J&F& A7 98 AgE A AHs
3 LPSE A=3 g A Eo A ERK, JNK, p382] &4 3 (phosphorylation)¥
AEE 293 kB-ad &3 HEE ZAEAH. NF-kBE A=9] s AH
e AXAdA kB-ast A=l A} A A4 ND £ dE A
S(ex LPS)7F EA8lH WA kB-a7t 23H 32 NF-xkBE FHo=2 o] &3
T3t cytokine2 A4EstA v wElA NF-xBe &4 & IkB-a9
oj&EstA gk I 23 p-JNK, p—p389 o] FUH|AGFESEANA
T A& AT & A3 p-ERKE dizwrRo 98 ddsidxw
A& oS AaHE S I & AT kB-aE F7HE ] LPSY
o3 A5 AzAES dAGE AL FUT F Iy

Zun a4y HMAFEZEY melanin AY JAES P tyrosinase activity,

A

gHslo] m gyt gleA &9

mE

e
o o
2

Y
v
i

>
N
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cellular tyorisnase acitivty ZA3le] zhn|Z
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& A BI6F10 AXo] FUuZAYd HAFZFES 006, 012, 025 05, 1
mg/mlo 2 7zt EAe] glE FEAA A A IUuad wAFEFEY
AEFELL 025 mg/miolA 99:248% % AEEAo] #AHR FAT 05
mg/mlol A 89+2.06%, 1 mg/mlolA 80+050% = MEEAo] Ve FZ
#7548 025 mg/mloldt =AM H 33

datd g4dol 0.03, 0.06, 0.12, 025 mg/ml F=ANA FA A FAHE
AL FdxzTQd KOJIC acid® Hlwste] &3 4 o JuH| 24 B
FEEAA 71E wNagrt 2 248 KOJIC acid9t ®lwste] el A
T gEHor FUHE AL AT U B 4F ZAAE 9 F
(2012) A7HH A WEE FARHA ¥ dEzT Y KOJIC acid Bvh= ©

FaAGAT FE EHOE FrtE AL Fa ok

ald
e
i
)

An| 2 BAFEESY dgd F4FS o-MSHE 9528 A
H olFAZ AR ¥ L3 258 A= Aol7l Huh YAHUEEAES A
g TLAAeE B Fa7t IR IYHZY HAFEES sEEE As
Fe W s EHow dHepd FAo] AFHE AE #FTL 5 AN &
Ak FAUzFG vustdde @ AadHe AL #FE 5 )Y

Melanin #AolE tyrosinase’} 2B H o=z #AA3tn < A=
melanoma M XA JIUH|ZAAL #A o] tyrosinased 84S AMAIN=AE

g8t B, melanin FF3 H|EA I AL BAFEEAAME
tyrosinase A AAZHRE E & UAIAT Iz v 23to

A ades A A FEE] d ZastE A4S 9 F dATh
A9k @A arbutin, kojic acid® E3tE 2 tyrosinase A A7} o FH | E
#7154 FFEY v A852 FHASA AHEEIT gloy vR FA, AF
A, A T EAE AT G AHEH JdHChun T, 2002; Seo 5,

tyrosinase
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2003). ek QPAAdol L HAFEE o1& 7T AF el aFHIL
Aev(Park T, 2013), ZUHZZ HAFESE] o9 dtez ALE & Y&
2 g3t
olo] e} FURZAY BAFEEC] Bgd S Ade AL FUsAL
B FgAdol 71F F23 @A tyrosinased FAE7F FUn|Eg M F
B2 A mt ZaHeE AL 9T 5 A}qTH

HFEFEL UG ARE £F6d Azxse 540 WU wWEd HA=ERE
2ol H7l v} ol Awetr] A T2 FAFAAE FAH FFAE
AbgeteE S F, AEHE-15, olvE Y e ok, HEAdeEE S0l F=
AeEE AR A o]t (Yang 5, 2012; Lee %, 2012; Kim 5, 2010). = £ 9
A GG o 2g 2 FHNE AFFo EFHHoH AFFeo HHAME
e He FTE2AERS 2 3o AEF H W=7 7B Eo(Esposito ¥,
2003; Steinberg 5, 1999; Steinberg, 2002). stA| % SHAAULE A o] R E L T
Fo A=E& & 8% ol ¢dHE7|9 22 FA/EE 7, FFZEEoEA
o 7hsd, AT w2 53 22 0¥d £AE 22 tH(Esposito 5, 2003;
Vilaplana &, 2000; Cooper &, 1998; Bonnevie, 1940, Sarkany, 1960; Fisher,
1973). & A& Fsto] A3l A1&E dFE ¥7) T £3] AEH ggE
o F8 edde] 2 & Uth

A=gE T Fo dARAE AAYLY F7F, AV Ax HAZZ
Ztats 59 9922 dEA do shAw M AR A 9deEE Y EF
4 Agoz Aol o dojdrtn

7o AAs 7B AE doE WEARJ TF Escherichia coli (W

A, BT} Pseudomonas aeruginosa (ST, IFHEAT),

=
T

e
o

i)

)

o

=

45

Staphylococcus aureus (EE7FT1, 28 YA T), Staphylococcus epidermidis
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(FHEEYF77, T2FF¥ ), Candida albicans (&
brasiliensis (F%old, A)E ALEste Zn| g3
400, 800, 1600, 3200, 6400 ug/ml &2 A 23}of
WEAQ 5F S aureus9F A=F R E35A4 AREEE dFATE
HAAX #F2 S epidermidist= EE FXolA clear zoned AP oH o
Fo 43L& JASAT. 200 pg/mle] A FXolA FFFAo] BEHJYL B
9 ootdg FEVF 7 4E FE8A ol Friste AeE uEY S
S. epidermidis 9] 3] 53 Jo Ao J= Aoz oy
At d=F TAL dodl+= dEAHQ FF9A P oacnes, SETLE A%
Al AR vAEd e =24 SA6H AdHor EAste vAAEL P
aeruginosa+= 800, 1600, 3200, 6400 ug/ml & =NA] clear zoneS FA3}IS
H #F9 S dASFATE. 800 pg/mle) FEAA FEddo] BEHIS
Buk olvg vEV I @4E FT Aol FUkete AeE UEY P
acnes #Fo tal 3 dF Ao I Aoz FAHYY E. coli, C.
albicans 2 A. brasiliensisI M E LFE FEAAA FFZAHL JEUAY. o&

A AR 220 AA WRAZA AE A5Ae AeE Udd

2
=V
=S

Aspergillus

AFESES WA 200,

JE .E‘L l"EI

i)
N

=

HARE YRR FFBHE AN Jon Be AT} o] Qo 53 =%
o] WA, Rl FFFE, obtel FAHA, GAHA B L JBE F5EL P
acne Tl e FFHL WAL 0|59 (012)0] BRI HPow o WA

T T 22 B3¢ d7E= WHA $019%)0] = BAF 3289 ¥
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ABSTRACT

Bioactive compounds and functional cosmetic

ingredients of Elfvingia applanata

Lee, Myeong Sim
Department of Food & Nutrition
The Graduate School of

Sungshin Women’s University

Elfvingia applanata (EA) is widely distributed around the world,
inclduing in Korea. Recent studies have reported anti—cancer,
anti-diabetic activity, and is also known immuno-modulating effect
of EA, but other biological activities are unknown.

In this study, we identified biological activities of EA, such as
anti-inflammatory, antioxidant, whitening and antimicrobial effects.
Firstly, EA reduced the LPS-induced nitric oxide (NO) production in
the macrophage cell line RAW 264.7. Expression of TNF-a, IL-6,
IL-18 were reduced at the mRNA levels in a
concentration-dependent manner of FEA. DPPH free radical
scavenging activity of EA has also showed the antioxidant effects.
In comparison to untreated group, Melanin contents and tyrosinase

activity have been inhibited by EA in a dose-dependent manner.



Microorganisms (Escherichia coli, Staphylococcus aureus,
Staphylococcus epidermidis, Propionibacterium acne, Pseudomonas
aeruginosa, Candida albicans, Aspergillus brasiliensis) were treated
with water extract of EA and showed strong antimicrobial effect in
S. aureus, S. epidermidis.

These results indicated that antioxidant, whitening,
anti-inflmmatory, anti-microbial effects of EA and suggest its

applicability to functional cosmetic ingredients.
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