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ok 2 AqtellAE Al -%%%31 ksl 9l ghest &4 9 3t g JEa AREA ] Bk ATE skl

A FEE] A 2ol ZH(1,1-diphenyl-2- picrylhydrazyl. DPPH) &4 %7d (FSCs0) < g ot Elo] E (ethyl
acetate) 2 (2.94 ug/mL) oA 7} P 2 24 Jehla, FulE-oEy stehi S o] 83 Fe' -EDTA/H:0;
AlelA B8 E/32FAF (reactive oxygen species, ROS) 01] EHEP AEMA FZ B0 A FEE ool
HO|E 2£(0.0072 pug/mL) oA 7Hg & 835 Weboh FE3A1Q) rose- bengali 209 A AE o] 4ed
of oigt oA ﬁ 45 SAENE W =5 ~ 50 ug/mL) oA 50 % ollebs FEEH dEokHolE +8 BF

s

FEOEHOR MX WS avE YeRh Ele]2A o]0 & A3 E.i}(lcso S S 49 50 % ot
F2=(Cs = 6.34 ug/mL) oA -3 G35 Yehlglon, defig o]z &4 Al E3H(ICs) = oldoMiEHeIE
B3] (ICs = 14.08 ug/mL)elA & &7} ‘)rE‘r‘ka‘r TLC, HPLC % LC/ESI-MSE o]43} 43R FEE ethyl
acetate ¥-82] FAE-S B33 1L hispidin F+EAQ! interfungin AS 133t} o442 AuEL A 55

10

o] ROSel tfakstel AEEtE EFo K AAA, 53] Blek Ao el wEH 9NN FAFAZA 482 5 o
53] AR F2 0 odobHolE BHS S, s @ vw 7154 H4E 2AEAY S8 FAe
shelatgiet,

Abstract: In this study, the antioxidative effect, antibacterial, inhibitory effects on tyrosinase, inhibitory effects on
elastase and component analysis of Phellinus linteus (P. linteus) extracts were investigated. The ethyl acetate frac-
tion of P. linteus extracts (2.94 ug/mlL) showed the highest free radical (1.,1-diphenyl-2-picrylhydrazyl, DPPH)
scavenging activity (FSCs). Reactive oxygen species (ROS) scavenging activity (OSCso) of P. linteus extracts on
ROS generated in Fe"" -EDTA/H,0; system was investigated using the luminol-dependent chemiluminescence assay.
The ethyl acetate fraction (0.0072 ug/mL) showed the most prominent ROS scavenging activity. The protective ef-
fects of extract/fractions of P. linteus extracts on the rose-bengal sensitized photohemolysis of human erythrocytes
were investigated. The P. linteus extracts showed cellular membrane protective effects in a concentration dependent
manner (5 ~ 50 yg/mL). The inhibitory effect (ICs) on tyrosinase of P. linteus extract was the highest at 50 %
ethanol extract (6.34 ug/mL), and the inhibitory effect (ICs)) on elastase of P. linteus was the highest at ethyl ace-
tate fraction (14.08 ug/mL). TLC, HPLC chromatogram and LC/ESI-MS of the ethyl acetate fraction obtained from
P. linteus extracts were identified interfungin A (PL RPT-1a). These results indicate that extract/fractions of P.
Iinteus can function as antioxidants in biological systems, particularly skin exposed to UV radiation by scavenging
ROS, and protect cellular membranes against ROS. Extract/fractions of P. linteus can be applicable to new cosme-
ceuticals for antioxidant, antiaging, antiwrinkle and whitening.
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IR 3b= A Y] wesfol] whe I of e ¥s)
& Wahy dolo g A YH ey 18 loF 1}
= AT A 21e ol o] Frbel e sl
ahe 914 Q912 thekdt FH A 245 T 53] v
A eFEe AAFRNA 2L e oE obrenh &}
Q)& UVC (200~ 280 nm). UVB (280 ~ 320 nm),
UVA (320 ~ 400 nm) & = 2o] spgo] g-&rs
Frgo] okstar, AW Fo] Asirt. UVCy 3hgo]
Frol di719& F¥etA 38| wiitel UVBSE UVAZL
o] 215 A9l &S mXIth UVBE UVART s
< Yo7 = DNAC 48 do7|= AX7) vl$-
A

doHA R A Eelo] £gehis o] UVARTH 411 )
Ao

ollRt 3} H-EAE o7 @ ShAwE UVAE Faheo] 4
sted ¥joll Bt o zlo] FFete] 1) o] &S o]
ARt olel gt UVBSE UVAC] 957 g d ™ A

ko)

uf 3 HA EAbel] &gk A4 FFEFH type [ ¥R
7} type I HH-8-© 2 superoxide radical (O, ), hydroxyl
radical ( - OH), hydrogen peroxide (H:O»), singlet oxy-
gen (10,)59] A4k F(reactive oxygen species,
ROS)°e] A HETH16]. o213 ROS+= macrophagett
neutrophil®} 22 WA A7) =2 HE Hls i
AitE Fol= F&3 93s AR AMxtef 4bsha] A
E X (oxidative stress) & faste] Zepal 2 Aeps
gl 2xte] Ao vl mAabAE 9 Ad ol
8 A T AE AREEe Uitk E45 doA FEE
AAAIZ1aL debd A el Folehes T FeskE
FHZIAIZTH15].

AR Ao ME AN S A AR etz
¥} 71eF A4k 9 dAbslEo] YA EAIRE 4behA] &
ol tixstr] S8l A Well= W71 724 super-
oxide dismutase (SOD), catalase, glutathione perox-
idase, glutathione reductase 52 Akl a A9} ) vi-
tamin E, vitamin C, glutathione, ubiquinone 53} #Z-2
datsl=4o]l EAET Teu v oheke 47
QRl7 A HEFstar o 4hshz AEH A 23 A
o7 w2y oql7] wlio] A o] Atsld ~EFAS)
ks wojre] Earddo] dolut &Y SUke)
o gks} gro] wgstA Hnk wheba SPAAAE A

ietaldgeta] =), Al 378 Al 4 %, 2011

8k 4= Q)= 3}ehE(free radical scavenger) H #AES}
B AGA 247 22 dAsHAE AREsithd =3
9 ks oW o e AoltH7,13-16]. 53] ¥4 &
AF3kA| Q1 butylhydroxytoluene (BHT) 9} butylhydrox-
yanisole (BHA) 2] §-2hgo|u} o] HuEwA] 54
o] AL gli= Aol kst AFZHE] Q] SAtsiA|E
Nataiat sz mgo] o] Fox| 3 QUTH17].

& Aol &ohe dxt F AMAAE sk
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SUFHEHAl el 43 Phellinus 43 Inonotus %
o] AAAZFE polyphenol 3}g-E<! phelligridimer
ATl4], phelligridin G[5], phelligridins C ~ F[6], da-
vallialactone[7], inonoblin A ~ C[8], interfungin A ~
Cl9] Fol w2 ¥ L A Z ¥ phellinsin A[10],
phellinusfurans A, B[1117} B35 31° ™ hispidin A
KT} hispidin 524171 B dAksta o] Hrhal Bl
I sleH2].

b 2 AFoA s A dAEAE Frof sE
AR A A7 Al FEES Alxste] o=
FEE(EZ 1Y) 9] e A e
F Faslks, 10,2 fEE AE
t Yo7t 71sA sae] YRR Efo]ZA o] = A
a &7, depaEol= A& avE SHTFoEHA it
s} @ w3} s A AAEA S8 Ve E A

2.1. 717] A Alek

(4+)-a-Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, FulE, dlu3, SHEAZ AFE-E
rose-bengal, A ol 2AGA O] AFEE 1.1-di-
phenyl-2-picrylhydrazyl (DPPH) radical< Sigma Che-
mical Co. (USA) A T-9]ske] AHg-8l3ltt. 71E} FeCls



AR 5

N FE=

m{\i

- 6H,0+= Junsei Chemical Co. (Japan) #l%-&, H:O.t=
Dae Jung Chemical & Metals (Korea) A= AFE-3}3)
o}, 2bE-E- N A Fel] AFHE-El NapHPO;, - 12H,0, NaHoPO,
- 2H,0, NaCl, 18] 3L trizma base, HCl, ol&+&(EtOH),
HEHE (MeOH), clgotHo] E(EtOAc) & ZH& &
= A 5F AYE ARSIt UV-visible spec-
trophotometer+= Varian (Australia)®] Cary 50, A&
Fgo] AFE3F Spectronic 20D Milton Roy Co.
(USA) A=, 3}shd37]+= Berthold (Germany) 2] 6-
channel LB9505 LTE, pH meter+= Istek (Korea) #|3&
= AREsiglon, A RS 918 HPLCE
Shimadzu (Japan)AFe] A|#2 AME3Iith LC/ESI-
MS (Applied Biosystems, USA) = Aty 544
HsryEr)71del A kit AwA o] ARE-g
thin layer chromatography (TLC)+ aluminum sheet
silica gel 60 Fosy (0.2 mm)Z Merck (USA) A +¢3}F
QAL AT A] ARE-SE A= 2010 75 Al
A H]lste] Addef ARg-sith

71 A QR AL 100 g8 50 % oI 2 L
AAZ o et 50 %

NAE FEES A FEHF F 0Ty *g—ﬂrvs;— A3}
7 918 BAre A2l F o dobAlElol 2R FE ¥
92 44 FHHe AP Aok ﬂl%O}A%lEilOE
28 F QL AR S ol g3 B AAA
1 F Qe oh2eE AU E AP Agaoan obF

odotEo]E +8 7Hg+
YUy, 4 h B2 29 sty
{8 5 9% KOH-MeOH &%
o= F3} @Xéf&v}. S AN & SRTFE AL G Y
011%<>MIE1101EE FE3taL o]

LAl

2.3. MEHA FEE9| et gt £X

2.3.1. DPPHHE o|Zst K}%’r 2oz a~q 2

w3h, 58] 9 este] el = E A grldo] 9
A EdE LA Qlrt LE}BW DPPHE o|&3}to] A3t
WA FE=9 A g A E Sl A
A e ekgof 23211 0.2 mM DPPHE 1 mL
of olgtg 1 mLE ket o 59 F55 1 mL

& A7kete] 412 o A2elA 10 min F9F WA F

9

Pzt 9 e

spectrophotometer 2 517 nmolx] EF3 =S =43}
I 84 AVE ARE YA P2 =
(contro) 0.2 &ta1 A|BE WS A2 A3 (experi-
ment) 02 3o} TR Ao <& DPPHS &4 Asf&S
YeR ek 274 &4S DPPHY] 5571 50 % 4
=4 "3 A 59 5% (free radical scavenging activ-

ity, FSCsp, pg/mlL) = ¥%7]8}F53
(AExpen'menL - ABIank)
Inhibition (%) = {1 - [ 1} %100
AContml

232 Zi|s waHe 0|28 Fe* -EDTA/H:0, Aol 2L
OIAM SIS AU EM(EEHIES)

Fe’"-EDTA/H,0, A= 72+ ROS (0",

I H0.) 5 A7 Holu e 22

- OH 19

& o] F&Le

S-2Jo] 712 & hydroxyl radical ( + OH) ZAef Qo] A]
FQ3t s gt} wEpA] o] HEg-E o] 83| ROSe
st ksl s S S 4 5’\}% | Edakre] S
srol Ao E A4 23 = 9lvh Fe'-EDTA/

‘?—Uliﬂr ROS A}o]
= D]—gi 1 oL /\ oh;]_
A S glehg S48 Fre TR 178 mL
= Yol vkt %594 ?%%?Jr 2.5 mM EDTA 40 uL
2 5 mM FeCls - 6H,0 10 uL= 718t % 35 mM 7]
80 uLE ¥ D}% o ﬁow ﬂﬁ“ﬂLWH cell
holderel] FHE Y&t} =
mM HZOZ 40 /JL—E‘ —6‘1 al
At}h i ZE7+(control) = A5
3, A (blank) & AlE73 2310] gLt H0.8
FeCl; - 6H0= 3718HA] 92 A= &gl sfshag
7] 6-channel LB9505 LTY] 7+ A4 A8 Hof B3}
o] Adzre 2ozt A2 QS st sfshigo s
4% A& o A7 2ol YERla, EAkA

[o

Aol SRTE ¥

2ABA ) A7) Fshage] Al7)7F 50 % A
F 3t A 59 X (reactive oxygen species scavenging

activity, OSCso, ug/mL) % %7|8F3Ath

(Control®] cpm - Sample®] cpm)

Inhibition (%) = x 100
(Control®] cpm - Blank®] cpm)
2.4. PhotohemolysistiE 0|88t MZEES 21t £H
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2.4.1. o1 EFol
Y= A7 A

HZz=

d YUEFE Aqct AE SA
glotdo]l M7k Aol ¥ $, 3,000 rpme.E 5
min & At st Aol S st e
3 A= 09 % saline phosphate buffer (pH 7.4,
Na,HPO, - 12H,0 9.6 mM, NaH,PO, - 2H,O 1.6 mM)
2 At} YAl st Ao My 2 A A
o} 33] AHEsto] A, EElst 485= 4 T W3
of BatstaA ARESRGlal, Ee AYS AE 512 h o]
ylell Batict 289 4 S5 el upet
SR A AL AT HEFNL 700 nmell
1 OD.7F 060310 O]Uﬂ

cells/mLo] At}

6—1 o] u]

g7
b |
A

o
hu
P

Y4t = 15 x 107

242 MEHM FE=E2| H2E 2N 1t
AT el 35 mLE dto|E A Al #(No. 9820) ol
ge % NS A7) FEES srEE 47

50 ulLA Zd7¥stodct, kaellA] 30 min E<?F #lE] 2wl
QkAZ1 F 3744 rose-bengal (12 uM) 05 mLE 7}3}
11 32}8 5 (Whatman laboratory sealing film, UK) 0. %
AFE w2 5 15 min B<F FFAF FFSITH

F2de) HQ3t FRA= UF-E AA Zek 50 cm x
20 cm x 25 cm =L719] AR qkell 20 W F35& =
stal, FFSCZHH 5 cm Al AT dgHo]
Z_ go]al A AlH B &GSu) FHEYo) TE ¢
%15 min &t FEAF slvk FERAPE 2§
(post-incubation) A7kl W2 HEG 2] vlaH T
min (A 2.% 700 nmolA] F-3 % (transmittance, %)=
- F8GlTt o] spelA] AT dEe] FF Rl
7 AdT £ Tof vty BE A8 20
T F24eA Wit sl FE552] F8del
A= G ANk A S8 E ?L e
2HE A1 50 %7F £8 = A7kl T35k
A A=

o 2+ (control) &

=
o
Sl
=
=t

Orﬂ

Ts0=

T50°] 31 min®. 2 2XPHY + 1 min

oJUZ EE 59 AgelA AEdol S ekA YEFS
t} Rose-bengals 7lsta #FAE o d2 H$-9)
@7]'6‘]'Z] 3 FEAME S B
|| A2 dojuA] ¢
33 HFE’T‘ET}C’% HtskA o el %f%g_
52 o] YeRSIT

ﬂJ

L

u

rose—bengal%

-

R
o)
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ietaldgeta] =), Al 378 Al 4 %, 2011
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. . Sample T
Relative protective effects = _Dabe T
Control Tt

2.5. E}O|ZA|H[O|= KMoiEd =3
Efo] Z A o] == Hebd A T L-Bfo]Z2lof
A 3.4-dihydroxy-L-phenyl ananine (DOPA)E 74
DOPA-quinone 2. & AFs}s]= #pgela] S arz 2
83}, meb EolzAulo] 20 As)ye vwey
= S48k v &3tk L-etol241 (0.3 mg/mL)
mL, potassium phosphate buffer (0.1 M, pH 6.8)
185 mL, A5 005 mLE &8s 5 37 T g3 ol
FANZ|AL, 475 nmellX FFEE S5
E‘rOlE/\l d]o] = ZioH%”% Efo] ZAYo]=2] &
50 % 71—/\}\]7]‘:_\:-]] Q3 ;\]Eg] RS
centration, ICso, pg/mlL) = ¥7]8FI T

% (inhibition con-

26. YeIAEIOI= XalEy =7

|44 FEA e A A o 28
matrix metalloproteinases (MMPs : collagenase, elas-
tase &) ol 2k A28 MERZ A g7t FAlo R
ZFFEar Qv wEbd MMPsel AsiEd S48 95
sk A Fobell Qlo] g FQsket Tris-Cl (pH 8.0)
0.12 Mell dzpxdo]= 7121 N-succinyl-(Ala)s-p-

=3

nitroanilide 1.0 mMe] &-3|¥ buffer 925 ulL& 37}k
25 CollA 10 mins?t v|2] A7 5 of7]e]

T

gkglo]= &HE 100 ul. H7HAF 0.0025 U/mL)

O O -
3ted 25 C FEAakelA 10 min B F-L ket £ 410
nmeld FFEE ST 2T ARga AR

Sdog AtgH SuiE 100 puL FH71ekt) Blanks
N-succinyl-(Ala)s-p-nitroanilide”} &% &8N o
21 0.12 M Tris-Cl buffer 1,300 uL.5 718kl on, F%
= AT sAEGl depaEol= AsEdS A
AHo]Z9] AL 50 % TAaA 7=t Fod A8 =
= (inhibition concentration, ICso, pg/mlL)Z= %713} th

Al
=

I-/\ X

M N

A

2.1.

oo

b

oot

7

m|0|-
J|>||

£=9

B

2.7.1. AR BEF

2 Aol ALgH dFE =52 AJAAR! Propio-
nibacterium acnes (P. acnes) ATCC69192} W]E++<1
Pityrosporum ovale (P. ovale) ATCC12078, =714 1
2 oFA Q1 Staphylococcus aureus (S. aureus)
ATCC6538, Escherichia coli (E. coli) ATCC23736% $F



S g% BEAE A B9 ok ARSI

2.1.2. HHX] 3 HHQUZE=ZA

P. acnes®] HloF A= Reinforced clostridial (RC) ®i
A} (Merck, Germany) & AH&-3t1.0 ™ P acnes= 4 C
oA RystdA Ag 72 h Heoll &3}t Ao, 7S
wjjok v x|oll HE3F 3 anaerobic jarellA Gaspack sys-
tem (Merck Anaerocult® Gaspack system, Germany)
S o] g3ste] WEale] 37 TollA 72 h &< 714 vk
it 3714 #F<91 S. aureus®t E. coli= Mueller-
Hinton 2] (Merck, Germany) & A8k o & A
37 C incubatorl A 24 h st A A3}
o}, w3k v 52l P ovales Pityrosporum iR (Malt
extract agar : 6 %, ox-bile : 2 %, tween 40 : 1 %,
glycerol mono-oleate : 025 %)E AFgsld o & 4
Lok 5 30 CollA 24 h &<t viekste] AFg-3QlT)

_J‘b‘]—

2.1.3. 2| A== (Minimum  Inhibitory Concentration:
MIC)

H A FE(MIC)+= $Hd
=3 o] AT =, 72
3t v %] 20 mLE petri disholl Y82, AlS+S 3
& uiA] 2ol 0.1 mL &8kl P acnesi= 37 CollA]
72 h 3. S, aureus®} E. colix=37 Tl 24 h 3, P
ovale™ 30 ColA] 48 h o] Seko 2 yas1olS |, 7t
7}e] 50 TAEA g FEE MICE A4kl

o=

B S E o) Gato] o

[e) =)0
BEIES 2 mLA g

2.8. A=A FE=2| hispidin F=H 24
28.1.TLC & HI:’LCE o|Zet MEHMA FE=2| Hispidin
FEH 24
AV Al oﬂE]o]—/\ﬂEﬂO]E B3I 100 % e =
o3 syringe filter (0.45 ym)& o333k & H]=4] TLC %
HPLCE o] &-3l3it}, ul54 TLC w4 ARg-g A7)
Gvll= 90 %. 70 % "EEol™, HPLC 242 0.1 %
formic acid &M%} 100 % acetonitriles ©]&3f 7]

7] $elHo® BA4351% o HPLC #8242 Table 1
of el gl ojn] Bud 35t 7

o=
& olg3o] salsck
2.9. EAIAE
BE AP 33 MRAAT FARAL 5 % FI%5

o)A Student’s t-testZ a3t

st w PR

313

Table 1. HPLC Conditions for Separation of Ethyl
Acetate Fraction from P. linteus

Condition of HPLC analysis

Shim-pack VP-ODS

Col
o (L : 250 mm, LD : 4.6 mm)
Detector SPD-M20A Diode array detector
Detection 380 nm
wavelength
Flow rate 0.5 mL/min
Injection volume 20 uL
0.1 % Formic acid in water : 100 %
Mobile phase Acetonitrile = 90 : 10 ~ 0 : 100
(gradient)

3. A % n#
3.1. A FE=9| it &Y
3.1.1. DPPHH2 O|Z%t A7 2tC|ZE A&

(+)- a -Tocopherol, flavonoids &2 &AHHAl+= &4
AR e A g Zel &) siAlE A= 24kt vt
Q1 ARESelA XA ittt AR 2
235t A& FA A DPPH: 3
i

SHE =]
WYE A iR Y e P
S

O:

¢
it

o o
g
)
)
s
o
o
g
o
P
G
_>'~1_‘
Jo
i)
O
N
10
E

21 (+)- a -tocopherol 9]

22 AAGY(FSCx) 574 23 50 % ollekE
F=E, oldotAEolE £, T8a o= el
A 742} 12,9 pg/ml, 2.94 pg/mL, 374 pg/mL= LFebs
om, HwEAR AM-S (+)- @ -tocopherol®] FSCspe
8.98 ug/mLE e AN FE5E F 53] o€
opAHO|E oA 2y etz A GAdo] vlu=4
2 A2-E (+)- @ -tocopherol.t} oF 3u) o <=3 &}
tz A8 HER o Figure 1).

3.1.2. F0ols E%Ft'g% 0|28 Fe* -EDTA/H.0, Hlofl
0.|}\-| -Illk_l- il‘A‘{(—l—O"AI‘gI—O)

Fu)xe Fe'"-EDTA/HOAINA AA® A4

Zoll ﬂoH sbstE|o] S5 AH S o]z Eilo] ¥

420 ~ 450 nmellA FskE A o2 d#A vk A

J. Soc. Cosmet. Scientists Korea, Vol. 37, No. 4, 2011
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—_
(%3]

—_
(=]
T

w
T

(FSCsy, pgimL)

Free radical scavenging activity

50% EtOH extract  EtOAcfraction  Aglyconfraction  (+)-a-Tocopherol

Figure 1. Free radical scavenging activities of extract/
fractions of P. linteus and reference.

e
(%]
T

=
T

{OSCsp, pg/mL)

o
w
T

ROS scavenging activity

= -

50% EtOH extract  EtOAc fraction Aglyconfraction L-Ascorbicacid

Figure 2. ROS scavenging activities of P, linteus extracts
and reference by luminol-dependent chemiluminescence
assay.

FEEY 50 % olehE FEE] SN 2
2318k, 0SCx) S 025 ug/mL, olEolglo] &

0072 pg/mLO % Yo olzed 49
248bs2 0.24 pg/mL o2 VR v wEA R AL
-’F 4 @ }Eﬂr}ﬂ L-ascorbic acid< 1.5 yg/mL=%
o] Bi= &2 eA L-ascorbic

=5
S e S (Figure 2).

32. 10,22 REE ARt MEo| mtu|of CHEH MEE

5 57}

WA FETL 0 §3tol BYALLe ) op)H
L AL Sl O wEastes 497 geuyos
SgsT 2 REY BEol WE AL REENE

Table 20l VeRNSITE A>T A7 50 % o) ==t
A= N7 1y) S AERTBA 0] Z5= 97 vehd
= A Zr%%ﬂ 0 % ke FF&52 5. 10,
25, 50 ug/mLelA Z+2} 504, 66.0, 90.3, 117.3 min, °l|€
OMAEHIO|E -8 Tgh FAI s WA 445, 67.3,
87.6, 102.6 mino 2 YElS BluEAZ AR (+)-
@ -tocopherol<> 10, 50 pg/mLelA 22t 38.00 min,
7433 minO. % FY FEA AN FEE2 &0l

ietaldgeta] =), Al 378 Al 4 %, 2011

o
oX

f
rlo

g

Table 2. Cellular Protective Effects of Extract/Fraction
from P. Iinteus and Reference Compounds on the
Rose-bengal Sensitized Photohemolysis of Human Ery-

throcytes
s (Half time of hemolysis )
Concentration, 5 10 95 50
ug/mL

P. linteus extract
(50 % EtOH
extract)

50.4 66.0 90.3 117.3
(£ 1.76) (+ 0.60) (£ 0.57) (£ 0.49)

P. linteus extract 445 67.3 87.6 102.6
(EtOAc fraction) (% 3.25) (+ 2.25) (£ 1.25) (+ 1.85)

38.00 74.33
(£ 1.80) (£ 6.35)

(+)- @ -Tocopherol

Y Control, 15 = 31 + 1.0 min

[a) [#5) =
T T T
]
H

for erythrocyte

—
T

Relative protective effect

0 50 % EtOH extract EtOAc fraction (+)-a-Tocopherol
Figure 3. The relative protective effects of extract/ frac-
tion of P. linteus and (+)- @ -tocopherol at 50 ug/mL on
the rose-bengal sensitized photohemolysis of human er-
ythrocytes (Relative protective effect = sample 5 / con-
trol Tso).

oF 15 A% o 5

el tH(Figure 3).

3 AZRT FAo] 9l

rir

Ao7

3.3, EtO|ZA[H|0|= K olfetd

wald AT o] A F A9l Efo]ZA|o] ==
L-Efo] 22l 02 78 A& E = dehd §7d 7 ol A 34-
dihydroxy-L-phenylananine (DOPA)ZXE DOPA qui-
none® % AFs}l= = #7837} dihydroxyindole (DHI) Z4-E]
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Figure 4. The inhibitory effect of extract/fraction
obtained from P. linteus and reference compound on
tyrosinase.
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Figure 5. The inhibitory effects of extract/fraction
obtained from P. linteus and reference compound on
elastase.

Table 3. Minimum Inhibitory Concentration (MIC, w/v
%) of Extract/Fraction from P. linteus against Various

Bacteria
P. linteus P. linteus
Strains extract  extract (EtOAc Mei};yl Quercetin
(50 % EtOH) fraction)  oooon

E. coli - 0.50 0.13 0.06
P. ovale - 0.50 0.13 0.15
P. acnes 0.50 0.25 0.25 0.3

S. aureus 0.25 0.06 0.25 0.15

gram(+) @5 S. aureus®l] thdt AEHA F&E2] 50
% ANeHe FEEI odolMEo]E #E o] MICE 717}
0.25 %, 0.06 %°.% YeFg o™ MP (MIC = 0.25 %)
9} quercetin (MIC = 0.15 %)} B3RS o] 50 %

oehS FEERTE dHoAHO|E oA o] W& &
T2 S aureusd S JAE= A2 IS H]
5%l P. ovaledll st 3N FE2E ofdotAlE|o]
E 39 MICE 05 %= ¥ w240 MP (MIC = 1.3
%) 2} quercetin (MIC = 015 %) 3} B3RS w S+
e VERA kot thd+tel E. coliell th$t A3
WA FEES] odotAHOIE 3 9] MICE 05 %2
Z Yely MP (MIC = 0.13 %) £} quercetin (MIC =
0.06 %) Kt & S UERHOH 50 % olle
FEE Aol dHEES UeERA &t WH
AREE I Q= WAL At AlTE ﬁﬂﬁﬂ O® 020 ~
040 % =2 F% H2] elA A}& % ez
ekt E3] S ureus‘)ﬂ sk HA u Zﬂ - A 2 A
Asto] F3] 7|oE ek
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A B
R; values R¢ values
PL RPT- 1a 0.83
PLRPT-1 :
PL RPT-2 [ — Y] <
PLRPT-3 || 0.63 PLRPT- 1d || 0.65
PLRPT-1e (]| 053
PLRPT-4 || 046
PL RPT-5 039
PLRPT-6 || 0.19

Figure 6. TLC chromatogram of ethyl acetate fraction

from P, linteus. Eluent system : A : Methanol : Water
=9 :1 (v/v), B : Methanol : Water = 7 : 3 (v/v).
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Figure 7. Mass spectra of HPLC peak 3 (PL RPT-1a) in
positive mode (upper)
(LC-MS).

and negative mode (lower)

HPLC 4% 93t A8 & ARgaldvt 1 A} ey
A FE2E T odoAHolE 3o i3t Figure 69
TLC ZZntE138o)|A PL RPT-la peak 3 (25.18
%)3} LS 13k tH(data not shown).
AR FEE2 odotAHoE 39
R13t7] 9Jsted HPLC AdellA] dhago] =2 peak
(25.18 %)E LC/ESI-MSE o]g3to] #ate-S 2el
9t} HPLC peak 3 (PL RPT-1a)2] A#&e1S 3t
LC/ESI-MSE ©]§-gt &4 A7} positive ion model| 4]
Bxpo) & [M+H] "= m/z 465.1°], negative ion mode®]

= A=}
t:hoy

S oo o

Ol

P

A AL ol [M-HI & m/z 463014 vebgth ol&
Yun ‘5°] Bigh =tell M geld 4= AT 9]. et

A A FEE oldoAEHolE £E 9] TLC 4 PL
RPT-1la W+ hispidin =491 2= 4642] inter-
fungin A& AT

4.

4 E

= =

1) A FEE0 A #hod 2759 (FSC50)
=50 % etE FEEA 129 ug/mL, g oAl E o]

E EFo|M 294 pg/mlL, olFTE EFoM 374
pg/mLE & 2AGES el on o= vaEZQl

(+)- @ -tocopherol .t} B & A4S YeER) ST
2) A FE2E AL 2AZAH(0SCs) =
50 % oletE FE=, cldotAHlE #3, ol=8|& &+
8 7}7} 0.25 pg/ml., 0.0072 pg/mL, 0.24 ,ug/mL © 7 Hl
L-ascorbic acid 2.t} w|-§- & dilsksS el

=4l



3tk
3) 10,02 fEd AP FEE AP Fa
N FE2ELS ug/mLo SEHIA(5 ~ 50 ug/mL) oA

50 % olletE FEE, oldotAHolE 8 BF vk -
oEAow ME HIads vepllon, vlwEel
(+)- @ -tocopherol ®.t} oF 154) & M ERTHALS 1}
ER STt

) Al F=EE 9] Efo] ZAdlo] = A&l &g (1Cs)
250 % Mg FEEY AHotAE o E EFofA 7t
7t 634 pg/mL, 17.78 ug/mLO.Z YERg o™ HlwE2
Ql FRIRTE oF 120 o]/ Efo]ZAY|o] = A&l & o]
45& 7202 vEhgh
5) AEMA FEE ] Aol = A& (ICx) >
50 % olerE FE=, cldotAHlE X Z4zt
61.44 ug/mL, 14.08 yg/mL=Z UEREOow 53] ojdo}
Mgl E 82 n]wEA2l oleanolic acid¥} H|S=3F A
S veEpdsith

6) FIHA FE2E2 T8 SHYAH E coi, P
ovale, P. acnes, S. aureus®] tst o|olA|e|o]E &3
o] MICE 242} 050, 0.50, 0.25, 0.06 %= e o ™, &
8] S. aureuslM = 50 % olerE FEE odokAlH)
o|E Y oA mlg- & IS ERSITH

7) A FEE T odEoMEHIE #82 TLC
4 HPLC AZnFEI9olA peak 3 (PL RPT-la)<
LC/ESI-MS negative ion mode®lA [M-H] ©] m/z 463
© 2 yepstth webd PL RPT-1a2 hispidin 54121
A 4649] interfungin AYS IS

Er
-10

olge) AT Vo B ) FFWA FHEE G
3. 78 W v 754 AREA S5E S8 540l
Stk wekEn] FobHow ol BHE A BAE
el A W PEEAS B H B AL o] Foid
oF & o]tk

fal

Ho

=gl

1. G. H. Kim and H. K. Han, The effect of mushroom
extracts on carbon tetrachloride induced hepatotox-
icity in rats, J. Korean Soc, Food Sci. Nutr., 27, 326
(1998).

2. H. D. Lee, Korean medicinal mushroom pictorial
book, Kyohaksa, 576.

3. J. M. Sung, Y. B. Ryu, and D. R. Cha, Mushroom,
Kyohak press, 593.

<1>_,l
24
_‘?{_’{
=)
oX
Mz
o
>

317

4. Y. Wang, S. J. Wang, S. Y. MO, S. Li, Y. C. Yang,
J. G. Shi, and Phelligridimer A, A highly oxy-
genated and unsaturated 26-membered macrocyclic
metabolite with antioxidant activity from the fun-
gus Phellinus igniarius, Org. Lett, T7(21), 4733
(2005).

5.Y. Wang, S. Y. Mo, S. J. Wang, S. Li, Y. C. Yang,
and J. G. Shi, A unique highly oxygenated pyr-
anol4,3-c1[2]benzopyran-1,6-dione derivative with
antioxidant and cytotoxic activities from the fungus
Phellinus igniarius, Org. Lett., 7(9), 1675 (2005).

6. S. Mo, S. Wang, G. Zhou, Y. Yang, Y. Li, X. Chen,
and J. Shi, Phelligridins CF':
anol4,3-c][2]benzopyran-1,6-dione and furol3,2-c]

cytotoxic pyr-

pyran-4one derivatives from the fungus Phellinus
Igniarius, J. Nat. Prod.,, 67(5), 823 (2004).

7. 1. K. Lee and B. S. Yun, Hispidin analogs from the
mushroom [nonotus xeranticus and their free radi-
cal scavenging activity, Bioorg. Med. Chem. Lett.,
16(9), 2376 (2006).

8. I. K. Lee, Y. S. Kim, Y. W. Jang, J. Y. Jung, and
B. S. Yun, New ntioxidant polyphenols from the
medicinal mushroom Inonotus obliquus, Bioorg.
Med. Chem. Lett., 17(24), 6678 (2007).

9. I. K. Lee and B. S. Yun, Highly oxygenated and
unsaturated metabolites providing a diversity of
hispidin class antioxidants in the medicinal mush-
room Inonotus and Phellinus, Bioorg. Med. Chem.,
15(10), 3309 (2007).

10. E. H. Hwang, J. R. Kim, T. S. Jeong, S. Lee, M. C.
Rho, and S. U. Kim, Phellinsin A from Phellinus sp.
PL3 exhibits antioxidant activities, FPlanta Med.,
72(6), 572 (2006).

11. B. S. Min, B. S. Yun, H. K. Lee, H. J. Jung, H. A.
Jung, and J. S. Choi, Two novel furan derivatives
from Phellinus linteus with anti-complement activ-
ity, Bioorg. Med. Chem. Lett., 16(12), 3255 (2006).

12. S. J. Kim and I. J. Kang, Evaluation of the anti-
oxidant activity of the fruiting body of Phellinus
Iinteus using the on-line HPLC-DPPH method, J.
Korean Soc. Appl Biol. Chem., 52(5), 472 (2009).

13. H. Muramatsu, K. Kogawa, M. Tanaka, K. Oku-
mura, K. Koike, T. Kuga, and Y. Niitsu, Superoxide

J. Soc. Cosmet. Scientists Korea, Vol. 37, No. 4, 2011



o
o
oX
rlo

318 Aot B
isolation of active ingredients, J. Soc. Cosmet.
line is a factor defining invasiveness and cell mo- Scientists korea, 35(2), 159 (2009).
tility, Cancer Res., 55, 6210 (1995). 16. S. N. Park, Skin aging and antioxidant, J. Soc.
14. 1. H. Park, S. K. Chung, K. B. Lee, Y. C. Yoo, S. Cosmet. Scientists Korea, 23(3), 75 (1997).

dismutase in SAS human tongue carcinoma cell

K. Kim, G. S. Kim, and K. S. Song, An antioxidant 17. R. Kahl and H. Kappus, Toxicology of the synthetic

hispidin from the mycelial cultures of Phellinus lin-
teus, Arch. Pharm. Res., 27(6), 615 (2004).
. S. N. Park, Antibacterial and antioxidative activ-

ities of Quercus acutissima carruth leaf extracts and

ietaldgeta] =), Al 378 Al 4 %, 2011

antioxidants BHA and BHT in comparison with the
natural antioxidant vitamin E, Z. Lebensm. Unters.
Forsch, 196(4), 329 (1993).



