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Melanogenesis Inhibitory and Antioxidant Activities of
Phellinus baumii Methanol Extract
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ABSTRACT : Phellinus baumii is a medicinal mushroom used in Asian countries for a long period of time. The purpose of this study
was to investigate the skin whitening activities of methanol extracts from fruiting bodies of P baumii. To evaluate the antioxidant activities
of the extract, polyphenol and flavonoid contents, and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity and
chelating activity on ferrous ions were studied. For assay of skin whitening activities, tyrosinase and DOPA inhibitory activities, and
tyrosinase and melanin synthesis inhibitory activities of B16/F10 melanoma cells treated with the methanol extract were investigated.
The total polyphenol content of P baumii methanol extract was 4.19. DPPH scavenging ability of R baumii methanol extract was
88.26% in 25 pg/mL concentration. We tested tyrosinase inhibitory activity and melanin contents in melanoma cells. The tyrosinase
activity was inhibited to 65.17% at the concentration of 125 pg/mL and melanin synthesis was inhibited to 57.61% at the
concentration of 25 pg/mL. Overall, the experimental results showed that £ baumii methanol extract had inhibitory activities of
tyrosinase and melanin synthesis by dose dependent manner in B16/F10 melanoma cells. Strong ultra-violet absorption spectra in the
range of 270~370 nm indicated that ethanol extract of P baumii could protect the skin from UV. Therefore, P baumii methanol
extract might be used for development of skin whitening, anti-UV and skin care agents.
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A 7lse AT 2eu £, @748, A9l Bl
ofsff &gkt Al FesiAl S = A A A=
7] gor FU st ndY, o, w35} 5ol 7% deo] &+
]:]

2 = Qltkal B arEo] it} (Yamakoshi et al, 2003). H<
Aol B2dikart FEsiAl AdEe A A Y
A[&k7] ARh A spAlel Tt B4lo] oA o &
A de] ol 8Ele dtsAlRE dlE SR, ERlE ol
o-EFIE, vlER C F°] o, AFe s
butylated hydroxyanisole (BHA)®} butylated hydroxyt-
oluene(BHT) 5°] oL} baA B4 507 olg E4S
tAlE] el AARISHAE FHlela Jgehs dt
ks 21531 QATH(Kang et al, 1996).

o sPEEel 9RE 75 2 e Al Ao
glol el FAIE do7)A] $al B, 55PEA]|, 5
AA, Bt T TG Ao At e RS o8
3 AzxH ol AVIE A SUnt. 53] oprloh A

o Sl Weld A4S AIShs nle gl 7]
o], F27h D 3o 3 52 dhgehs Euvt glof of



5 3P Al A 349745k itk (Aburjai and
Natsheh 2003). ZAY mEislAEe] AAle FE A
9T L 0183 AZR PRELT 2

o0it) ZNERE AR FET RS oleH
SRS ek AE xlEE ghom A o]gt
FAl= AIAIR 2t aL Q10 (Briganti et al., 2003). <72
vt 2pEAlEol| A vlul Bl gRatksl gyl Qlokal Bk
o ms] SpES] 22 HEE Aol B, 44, 4
518 4 ol glo oA WA w1 A 3
J]} S AT ZHAQ] 2320 HEDL glo] o]d] it
A A7 g ARl Avt (Kim et al., 2005).
RS WA (Phellinus baumii Pilat.)2 BARTRS] &
14-—|—H & WAl (Hymenochaetales), AWRFHIEH AR (H-
ymenochaetaceae), 12 (Phellmus)oﬂ 3= ‘ﬂ,‘/l‘]‘l‘%?
T Wi, TR, MR 59| Bl FE 2719
oA 2kt APAlE thdAiela 542 Holglom ﬂur
gollAle o] ofele- ekg&raloltt. ZEH Al ’“F
HALE o 5E get=o] v $=3 mAlo R oeA
Th(Park and Lee, 2003). Song 5(1998)= A Z-2xZ lﬂ
A} AAL BAZIEHA S E55% thAle] dRA €
o] HlszEle ZHHH?_ SAEHAE o83 W s
I = AFS T o Aok Basisick. 2EH
Zof| EEhs HAlY] FEEL2 A, 9, ol tiE Sl o
HA7 |55 XTI He= 237} sl=d o= 43
BBl 2Z-F7 (acidic heteroglucan)ol] 2]t A Z H 1% 0]
1TH(Tkekawa 5, 1968). ©]2lol = FZHAlSsol| Sr8l= WA
ol EFejElsolt EvtiieolE T3 22 40| 5ol
o] ksl Fate Erhar B 1E|o] TH(Ying et al., 1987).
Mo B ATelaE ARAENA AR F2EE
NEZE 71s7 AR 0]83 }7] 213 DPPH 2HZ 2745,
8912, 3 245018 APs Be) B8l s} ElEALo]
Al AAl, melanoma Ao M| FEIZAYORA] 2E-
melanoma M| Zujellx)e] dghd2l i A A Fo] mlula
o}, 21} A2 Aol B e e 21 2
318 Bt Hold
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Shim % (2003H PHol) wheh A3 IEHA A EA o &
ol] 80% HEE-S- o183l ARt FEB}] Al ARESISiTt.

2ehd g A= 105

& % |HlE &g &3
= Zo)dw k] =4-& Folin-DenisS &S} Swain 5
(1959)-4 el we} S35t &, & Al —71‘%%
WEkS 1mgmLe] FEE &8k 2 guf ¥
Fohn—Clocalteau Alek gl 10% NaCO;g-‘ﬂ]] S 22 1 mLA =
2|2 71 o A2ollA 1AIZE W] £ UV/VIS Spectro-
meter (Optizen pop, Korea)E ©]-83l 700 nmol|X E=5
S35} Gallic acid (Sigma Co., Ltd., St. Louis, MO,
USA)E 0~100 pg/mLe] F=Z A|Z3 & A5} 5ds %
HoR FAsle] B 5 FEE o83l 25 &
el e Z S

Mz 2f
Aldof A8 AF 2] B16/F10 melanoma cell#} NIH3T3 cell
2 3k AlEF=28) (e g el M EURIgEo™ o] S AR
ool DMEM HIRI9} RPMI-164081 RIS 2¥2} 7 | Eafj =] = &}
& 10% FBS, 100 U/mL penicillin *2 100 pg/mL streptomycins- 37+
Bl ZABIHL, 37°C, 5% CO, 28] vk oA wiekst At

HI 4‘; =4

TEHA FEE9] B16/F10 melanoma®} NIH3T3
7\1]401] 3t =48 Mosmann®] B (1983)9)] we} =285}
At Ag7el =Dt AEFTE RPMI- 1640HHX]7} )
96 plate well®ll 2 x 10°cell/mLe] == 23131 244171 vl
et 5, i) AFAE AAS L AREFHA FEES
0.625, 12.5, 25, 50, 100 ug/mL F==2 A2 vl Z]o]| 200 uL
F7rsted 48417t Bt vl ATt vl ks 3 S-S A
AslaL Z42+e] wellell MTT-8H (5 mg/mL in PBS) 10 pLA-S
FA7FlaL, Al 37°C, 5% CO,2] vl 710l A] 4AIZE B2t %
3l MTTE A7t MTTS] 3Hdl) 28l ZFz-2] welldl]
A9 Bepde] formazan 2782 150 uLe] DMSOZ =4
microplate reader (SpectraMax 340PC, California, USA)E ©|
831 540 nmollA S3=E SISk

DPPH ZIC|E 271 & &3

2,2-diphenyl-1-picrylhydrazyl (DPPH) 2|z A7 &
432 Blois(1958)9] W oz ZA3IGTH AEE vE
2 o HF F57} 25, 250, 500, 1,000 1,500 pug/mLO] =]
EF Aedsled 96 well plated]l 2t AR5 100 uLE U3
1. 5A]°| 0.3 mM DPPH 100 uLE 4 #Eko] 200 L7}t
HEE 3T Aol 1087 WESAIZ] £ microplate
reader (SpectraMax 340PC, California, USA)E ©]-&3]
540 nm 3PgellM FBEE S48t DPPH 2t 2 47
Ao Alg g Hray) TR Alely S % 2}
o2 WEE R Lep)ic,

DPPH 2ftiZ 24 24 (%) =
S45)] x 100

(-G =7t



106 oA - A=NI - 0|5 - FYA)] - o]8|S:
F50|2 MHs
502 AAT AP Yena 5 (2002)2] WH| =81
Fegettt. 1 dEe HAFEES] ksl Adil ¢
| Fe*ol-0] AA= 1] o) ferrozine-Fe** BAIE A
2| o= A 11 7180 2 o] St Azte] Rl
EFHA =5 1 mLoll 2mM9] ferrous chloride (FeClL4H,0),
5 mM ferrozine= ZF2} 100 uL A 718lal S350 4L 9
3 SRTE YT AT 1081t el = § uvy
VIS-spectrophoto-meter (Optizen POP, Korea)E ©|-8-5}]
562 nmol| A §hEole] FALE ZAste] Ag Fet
7R FEE RS WESE FASt] F50e9
AAGTOZ JeRI o™ BHTS} tocopherold g T2+
°2 ALg-eiaitt

o o o
A

Yot

E|2AILOMY &Y Malls 53

E]ZAUolA] B4 AsiA1E2 Ishihara 5(1991)2] RS
HEalo] ATt =, 50%2] DMSO®]| 25~1500 pg/mLe]
FE2 91 Z47te] FEE 60uLlell 0.1 M9 sodium phosphate
buffer(pH 65y 120uL H7BIH. 31U/MmLY]  mushroom
tyrosinase (Sigma Co., USA)H 60 WLE 22 ¥ 1.5 mM] tyrosine
(Sigma Co, USA) &S 60 uL. H7} 5 37°CollA 108-7H A7)
o} Wkgo] B4t T microplate reader (SpectraMiax 340PC,
California, USAYE- 0|83} 475nm&] dolA FB=5 =4
31tk Blanks A8 41 0.1 M2] sodium phosphate buffer(pH
65)5 A8t AIUE=-S Lascorbic acid (Sigma Co,, USA)
2} kojic acid (Sigma Co, USAYS A3t} EIZA oA A3
T (%) thre] Aol miet Alksiaick

EI2AO A A8 (%) = [(Ass = Ay Aua] X 100

DOPA Mzt X s £F
£ ARE dehd 87gelA DOPAS] 1lsls vl
k= g ZAUe el gk 845 A3) sk a34E Wt
o= AIEC.2 Masuda 5-(2005)2] WS- W] aiaial
o). 50%<] DMSOC F57} 125~1500 pg/mL H =5 =20 2+
Z¥e] 55 60 uLell 0.1 M| sodium phosphate buffer (pH
6.8)E 120 uL 713t} Mushroom tyrosinase (31 U/mL)<H
60 uLE B2 F 2.5mM®] 34-dihydroxy-L-phenylalanine(L-
DOPA, Sigma Co., USA) & 60 uLS 38713+ 3 37°Coll A 105
ZF 'R Whg-0] 3 £ microplate reader (SpectraMax
340PC, California, USA)E- ©1-8319] 475 nm®] g0l A) F5
TE 8199 FA AlEd o2 0.1 M2] sodium phosphate
buffer (pH 6.5)F AFE3IATE Wtz L-arscobic acid®t
kojic acidE- AH8-3}$t}F. DOPA oxidation inhibition (%)< tF

=9 2el] whe} A8k

DOPA }\L]—il— (,:)_I'“Xi % é@ (%) = [100 - (Asample/Acontrol)X HX)]

B16/F10 melanoma M| ZLH E|2A|L{O}N| &M =H
AZE E|ZA oA 24 S8R Pawelk 5 (1978)7%
Pomerantz 5 (1963)2] WH-S W3 sle] ARESISH El=
AlUolA] el #4492 melanoma AIEZ Wldl] EA)8k=
ElZA oA 847} ZHsle] A= DOPA quinone?
H2H-S- 0] 83] HhHo T}, B16/F10 melanoma A|3EE 6 well
plate®l] well & 5 x 10°cells/2 mLe] %2 DMEM Bl x| &
T3}l 37°C] 5% CO, Y7 1ol 5AIRE 2t ul ket £ 2t
Zte] FEHEE S AeREAl 252 iR A
BT} 72417 B2t 37°C, 5% CO, 2] Wi7lolA ik &
Triton X-100(PBSl| 1%% 3]4]) 1 mLE F7kslal 53¢ X
% 3000 rpm O 2 5E7H A4 HEjate] A& FHEC] 1IN
NaOH 100 uLe} 10% DMSO -8 200 uLE 718l 60°C
ol A A7 B3t B3AHTE SAHE TR vhilE 77
10 mM L-DOPA7} 37} 0.1 M potassium phosphate buffer
(pH 6.8)= T3¢ &, 37°C 327104 20 B vl et 5,
microplate reader (SpectraMax 340PC, California, USA)E ©|
B3] 405 nm 3OA FH=S S Al B2
Ao A 273 (%) Th-2] 2ol wiet AlLtekit
E|ZAUobAl 4 (%) = [(A

A o)A ] X 100

control control

B16/F10 melanoma MZLHS| HEHH MM oK &X

AlE Hepd AT Z782 Cho 5(2005)2] WS
W&l ARSI, B16/F10 melanoma M5 24 well
platecl] 4 x 10°cells/well®] ¥|=5 DMEM HIX|Z 3|45}
of £Fslo] 24417k wiFsle] S g F- 0.4 uMe] a-
melanocyte stimulating hormone (MSH, Sigma Co., USA)
ZF 0.5mM2] 3-isobutyl-1-methylxanthine (IBMX, Sigma Co,
USA)7} &718 viR]ell AR E- 10, 25, 50, 100 pg/mLe] ==
H2]slal 72h B2 37°C2] 5% CO, W7 1ol A] vkt ok
A tIET-0 2= SHE (Arbutin, Sigma Co., USAYS- AFS-315]
t}. 1% Triton X-100 (Sigma Co,, USA)°] 3 PBSollA] 547F
ZIE; % 3000 rppm 02 5% A4 Felate] A2 pelletel] 1N
NaOH 100 pLe} 10% DMSO -8 200 uLE #7181 60°CollA
AR F2F 83lA171A1, enzyme linked immunosorbent assay
microplate reader (SpectraMax 340PC, California, USAYE ©]&-
&1 405 nme| N FB =S SASIT. Zepd A4
A (%= Tl Aol wiet Attt

R A A (%) = (A= A/ Al X 100

sample.
xelM erE &8

AREAA F2EC] AN Frae] 23S Kimv)
Ryu(2012)] HPHS- AMESIATE F50EHA F25-5 100 pg/
mL E|%5 ethanolol] 3498+ - UV/VIS Spectrophoto-meter
(Optizen POP, Korea)= )= ©|-8-51] 200 nm~400 nme] UV 313
N =S S sl



2 3
£ Eoli= & £H

ZYollE SEES Y S RS AU AlA
A|A Aslel o3t MEEGE WRshe S ok A0E
deA dolx] FksEa) SR wlwe]| Fagh s
3}l JtHRocha-Guzman et al., 2009). A==REH A A A
X HERES o83l FE3 EH T Eguls IR
42 mg/ge 7153l Yim 5(2009)°] HAgh 2w o] 244
Aol ZelslE T 5.1 mg/gt ARSI

A

HEZEH &4

AR EH Al 2R 9] =289 B16/F10 melanoma
AZEL} NIT3T3 AlEel] F54E YehlleA] gotr 7] i
AEAEFHA FEE-2 10, 100, 1,000, 2,000 pg/mL 52]
thoksl =w g AXo] Helsk Hjok o] MTT PRS- o]
g3to] Maze] AEE-S ZARIT 4827}, B16/F10 me-
lanoma A|EZe] BEEL AFEQ 10 ug/mLe] FZEEA
100% ©’F AE3FAL 100 pg/mLe] F=oIX = 69.0% o1
AESR= 202 YERITE NIT3T3 A2 73-90lle 10 ug/
mLol A 2500 97.0% ol WEFIHIL 100 pg/mLe)] 5
TolXE 61.0% BESR= AR LR AeIEH AL wek
& FEEY Ao o Ao g St gk A5RE
WA Hgke FZEZ A3t BI6/FI0 melanomas}
NIT3T3 A|E8] BEEL A 57t F715l =
OJEA 0 7 TAdhes 7498 Baith(Fig. 1, Fig. 2).

DPPH 2iC|E 2{&d

AERZH Al A 32E2] DPPH radical 2484
%783 23E Fig. 30 VERAATE A E3HAL vleks
F2E9] DPPH &AL 25 ng/mLe] S FEoA
88.3%2 = YehY 549 s=o] YU O E ALgSt
tocopherol©]u} BHTS] 94.8% & 91.0%2} vll$- fA1SE &
s Bock &gk B A A, AREAle 55
2 100 pg/mLe] F=oAA 88.3%] £AEEE YEI Xu
5(2007)°] TLE =AM B1H Hypsizigus mamoreus
A G4E5<] DPPH 2l 248 33.3%0) ¥
3l 55.0% = UERETh webx] Al A 5
<59 DPPH &AE/4L o] Hilg tE 2840
HJ3]| =2 218 2Rl = stk

502 MHs

AIEHA FE2E20 5012 AASS A4F3 24
FREHA v F2EL AU T8 B4 Al
|2 ZHgehs Holeg Hul aulxog AAS = A
o2 UERITH(Fig. 4). MIgkE 552 63~1,000 ug/mL
Fro] BE WA gl tochopherol#t BHT
o BlajA] Hole- AATo] EUTh. 63 pg/mLY FolA

[of

}§:

W

AAFHA ve 2] weld 44 AsAE 107

AdUIZT2] tocopherol@} BHTZ| 22} 76.0%2F 66.9%%]
Aol B3] ARZHA gk FE2E2] ol AATS
309%% ER} RAdUIERT Hu Be Ao vehdth
(Fig. 3). & ARolA Uehd <215 Ao Hol2 A A%
< Xu 5(2007)°] 3lFo] ARA| 4FEES 100 ug/mL
F5o] AFoA B3k 359%2] Hol AATH FA

140

Viability(2%)
o 2]
o (=]
g

0 10 100 1000 2000

Concentration (ngfmL)

Fig. 1. In vitro cytotoxicity” of methanol extract obtained from
fruiting bodies of Phellinus baumii against B16/F10 melanoma
cell’, *Cytotoxicity was measured after 24 hours of incubation.
"Concentration of cells was 2 x 10’ cells/mL
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Fig. 2. In vitro cytotoxicity’ of methanol extract obtained from
fruiting bodies of P baumii against NIH-3T3", ‘Cytotoxicity was
measured after 24 hours of incubation. "Concentration of cells
was 2 x 10° cells/mL
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Fig. 3. DPPH scavenging activities of methanol extract obtained

from fruiting bodies of P baumii. Values are expressed as means 2
SD (n=3). TOC, a-tocopherol; BHT, butylated hydroxytoluene.
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Fig. 4. Chelating activities on ferrous ions of methanol extract
obtained from fruiting bodies of P baumii. Values are expressed
as means+SD (n=3). TOC, a-tocopherol; BHT, butylated
hydroxytoluene.

O} Lee 5(2007)°] Hypsizigus mamoreus AH3A| 2] S5
=5 5mg/mlL F=olA2] 756% dol2 |75l HlsiA
S A AAeeriEAlel dnslkavhs Blal ool
S wlel gzl B2} A Sl ek,

E|ZA|LtotH] &M Malls £H

AFAENAY P EAE S5 fsle] A&
HA HehE F5=0] Wapd el 18 e g Agel=
Faslth ElZAIVeh
Aol 714E L-ERZAS o83}
FEHA ek FE5E2 FE YEH O Eo|2ZAY
opAle] B4 ARSI AIEHA 252 A
ZT0 2 0]-83} kojic acid®} ascorbic acidll BISH 25 g/
mL2] B2 FEolA ElZA U] B4 Al avh= 26.2%
2 kojic acid®] 60.6%2} ascorbic acid®] 40.1%l HI3} w8
O} 1,500 pg/mLe] IFERA AARIEHA FEE9]
ZAYoHA| Al &= 95.0%= FFUIZET2! kojic acid®]
98.7%%} ascorbic acid2] 99.5%01 FALSIAl LFERAA] EJ2A]
oA 8 A gy} ke sxe] F2EAAM Hoe 1
FrollA =30th(Fig. 5). ¥ A% AF= Nam 5(2010)9]
Cordyceps militaris AFA| 9] B5F5E F5 5,000 ug/mL
M) AalE 71.0%SF Ahn 5 (2011) ©] B3 Salicornia
bigelovii ©] ethylaceate +&= &% 2,000 pg/mLe] #3l5
152% BT} Fobx] xS Ale] viehs F55-2 Wepd
P Fedske El2AUolAY] 848 7] DAl A
stof Wepd o] e aidehs aapt 2 2o g AleH)

DOPA £t5} oM 53

ARIEHA We-g 50| depd 34 2 @A A
BYE 7EE] 98kd L-DOPA 418l AAlS-S AR
A3}, 25 ug/mLe] AFEolA FdHETS] kojic acidh
ascorbic acidol] HI3)) Ak8} AA50] YA Ugkou) 11w

3385388

-
§
NS

S
.

Tyrosinase inhibition(%)

......

P. linteus Kojic ocid Ascorbic acid

Concentration (pgfml)

Fig. 5. Tyrosinase inhibitory activity of methanol extract obtained
from fruiting bodies of P baumii. Values are expressed as means
+SD (n=3).
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Fig. 6. DOPA oxidation inhibitory activities of methanol
extract obtained from fruiting bodies of P baumii on B16/F10
melanoma cells. Values are expressed as means + SD (n = 3).

%1 1,500 pg/mLellA] FFREFHA F252 97.7%2] <
e B Z2F 98.9%9F 99.6%2] AATS Bl kojic
acid®} ascorbic acid®} AV 4H8) oAl 52 YERASITH
(Fig. 6). Wetx] A&l 282 Ave B 1F
SollA] E]ZAUokAl] AAlGT L-DOPA 4k} 2lA1E0]
o iz vissiAe A3s vehit. wetr] A<
AEHA e F2E52 dapd A4 4] 19419
ElZAolAe] 4941 B2 2819 L-DOPAS] 4F
3t = GAlske a3t 2 AR Addn

B16/F10 melanoma M|ZL{ E[ZA|LIOHN| &4 £
ElZAIUelAle] AafAl= PgEe] T8 v|d AdEe
sptE T Rok w4 el BEe HRH ] X8
o] AME-ETH(Yang et al, 2008). B16/F10 melanoma A3
o] A EHA vgke: FEE-5 A5 & 43¢ =
AlYelAle] Asiee AR A3}, Azl arbutin
2 10, 25, 50, 100 ug/mLolA SFE|ZAUolA|e] EAjo]
ZYZY, 12.7%, 17,7%, 22.0%, 58.4% 2.2 UERdar, A<+
AEHA HeeFE2E-2 28 FEolA Zkzb 48.4%,
52.7%, 74.9%, 81.9% 522 ER} AZIEHAl vk
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Fig. 7. Tyrosinase inhibitory activity of methanol extract obtained
from fruiting bodies of P baumii on B16/F10 melanoma cells.
Values are expressed as means + SD (n=3).

F259 melanoma A|ZWE] E]ZAIUolA] A3l |&Ado]
arbutin BT} 9=%F A5 81 &= Qo). ek A3l
SHA Hgke: 222 E|ZAUoHA] Aslle FEE2]
FE7F ST el w5 oEH o= AHaapt S
3= 210 2 UEePdTH(Fig, 7). Ko9t Kim (2010)2 AH5-2] o
Eh&355-8 B16 melanoma Al| 30| #2]ale] E]ZA[UOA]
2 Aslles A% A1} w5 gEHOE EEAUOH
o] ZAdo] A3l = o™ 200 ppmollA 47.0%2] A3l &=
veRdtka Bustgct meba] Al ves 5=
< BI6/F10 melanoma |30 228l E]ZAUolAle] &4
o] dAHNTE AT Al AFRIEHA FEE|
melanoma A|E&] Q) Hloj|l X BT E|2AUoA o] 43S
o2 Asfishhs AS vehd Zoz JdEo] o5
EA} 50 71E5h7] $Ii= B16/F10 melanoma A3
YellA wzhde] Aol #eddh= TRP- TRP-2 T2 9]
Uy dE F7 A7 28 A0 E AlSHT

B16/F10 melanoma M ZL{2| HalH MM X &H
ArZIEHA e F2E0] Alxu "Hepde] 34
A3l AH-E B215}17] 91814 B16/F10 melanoma A3
o] &3t Al Hahd A A&l avE st A
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Fig. 8. Inhibitory activity of methanol extract obtained from
fruiting bodies of P baumii on melanin production in B16/F10
melanoma cells. Values are expressed as means =+ SD (n = 3).
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