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ABSTRACT : Novel Phellinus linteus HN1009K (HK1009) has been characterized on speedy mycelial growth and yearly artificial
cultivation. In this study, antioxidant and anti-inflammatory activities of ethanol extract from mycelium and fruiting body of P.
linteus HN1009K (HK1009) were compared to those of P linteus (PL, Korea Sangwhang) and P baumii (PB, Jangsu Sanghwang) as
controls. HK1009 extract showed higher DPPH free radical scavenging activity in both mycelial and fruiting body samples than
those of PL and PB. However, in xanthine oxidase assay, antioxidant effect was highly measured on mycelial samples of PL and
HK1009. Mycelial extract of HK1009 induced high inhibitory effect on LPS-induced nitric oxide (NO) production in RAW264.7
cells comparing to PL and PB without toxicity on the cells. The results suggest that P linteus HN1009K possesses superior
antioxidant activity and anti-inflammatory effects.
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M = TUeA= AF7HA] 850] A= Ao AR Uk

(Choi et al., 1996). HRZZHARI P, linteus= *F8H A0

EARSHA (Phellinus linteus) S E-73H5 02 - 2w B3 o A FEEANAME 96.7%2] vilg- 73
H =M A7} (Hymenochaetaceae). 212 AE (Phellinus)©ll A3} 29k X R|&- (Tkekawa et al., 1968)°] L AHA AA|
&3 AR O 2t (stipe)’| Sl T2 thAAYL] 2} Zog W AFAtl ot FES W] AlRkete] 3
AAE P ISHARE AAIZCE 485l GobH, 28, WA B (Chung et al, 1993; Kim et al,
1996; Lee et al., 1996)% Fe|&A] A7} Ehils]| zIs)=] o]
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vich, 1989). °|& B4 AHAEL AUellA] EU§lo] A=
At 3 FA SHANA AdolA o]F kS0
AR o IAH T2 JFHR o R AYA| 2Ad| &
Fe Fol HZo B2 FAPY Ha e WSV
& Y =S 4o F Qe AR HAEATH(Vi-
dela and Fermandez, 1988).

FHZ 7129 A7l BaH Phellinus =01 B3k AL
o] A58 MEw Yot 3 WY FREI S
Phellinus sp. KACC 93057P7} 7', 1% uf lom
(Kang, 2010) ©| = A1) Fed S o} p
linteus HN1009K= SR A} v, F12 570]
7129 P linteust T2 A2 JYEPITHKim et al.,
2012). P, linteus HK1009% Y&l TS e & 1d
ofujel] ZHEA| At 7hsate] EAZIEH AL thRHAEAH
o] 71di=aL v}, 53], Phellinus sp. KACC93057P (P,
linteus HN1009K)2] TAR 256 251 G229 sty-
rylpyronesZ|'5-2] Phellinins A13} A27} 2] AA|=o] 3}
A 2% 8157 vl dch(Lee et al., 2009).

311, NO, HNO2, ONOO%} 7+-8- A& 2 (reactive ni-
trogen species, RNS)= @55he Al tHAAME 557 2

2 WY MEZEe] HAdkg-o 2 Q3| o A=, o]
] 4944 (ROS)E o] AAET (Brune et al, 2003;
Delanty and Dichter, 1998). W&} A5HES-0] A|&EH
ROSS} RNS7} FefstA| /g slo] g=-21Q1 frat WMol

f 5 9o,

B AP ME P linteus HN1009KS] 343k} &7 RAW
264.7 cellol] et LS G945 =) dutsrlolA Al
2 P linteusC$EH, 1238}, P baumii(PFE8, A5
) S vl o 1 AE B sk vlolt)

M=z 3 S8

SAEF Y * F&

P, linteus HN1009K2] AF2A| (HKO09F)= WE-Aufol| 2]
A BH3F oW P baumii AHAA| (PBF)} P linteus A+
AA(PLF)= AEMs A sgoA st okfist
o ARSI MAEZ 10 g& & 100 mlo] Wil S5 A
Lol A& 2,500 rpmellA] 33 - olekE 400 mIE 37}
st ogkE =BT AdEEFEAS IHTEEST]
oA ofele-S FUANA AESHE UXES B A A}
L3190, FARIAE= PDAYA] A A AL A
A A3t 120 ml9] YGM(1% malt extract, 0.4% glu-
cose, 0.4 % yeast extract/D.W. 1L) HAjR]o] HF3laL
259 B9t A 30 P linteuss 7] =01 10
AFt F7HH o2 vttt Widd o 2 HE TAAIE
3late] xS 10gS wESFet] 4719 ARA A=) W
Holl 3} oghe 55 FE 10 mg/mlE 3|45} A}
231t AL P linteus HN1009K 2 F55-S HK

1009, P linteus 3 =5 PL, 183l P baumii 3
FZEES PBOE HASI] Agol] A8

Hx30is 55

AR5 Blois(1958)2] Wil w2} DPPH free ra-
dical 2AH O Z ZSH3IG T}, P linteus HN1009K, P lin-
teus, 183l P baumii®] A 2 AAAZHE F=31
AZES FHREFE 20 mg/mlE 591 TR 75 s 3718}
I (HF FE 200 pg/ml) EhEel =<1 0.3 M DPPH &
o 750 ul, Z12]3L acetate buffer 675 plE 419 vortexd}3
o g2 FEAE UAl 75 ule] FRFE AUkl
A2 A PFEIR 2027t BEEAIZ] ¥ 517 nmol| A 5
T5 A3, AT T v Ao oA A=
sHt.

ARE T (%) = (270 T2 - ukge) F35)/
x| 85 x 100

Xanthine oxidase Ml 2S5

Noro 5(1983)2] Wl wle} 71224 XanthineS ARE
3} Xanthine oxidase & 432 S350}, AASPHA o
A&} ARA NN 23 Z47Fe] FEE 75 pl (100 pg/
ml)°ll 1,365 ul®] phosphate buffer(pH 7.4)& H7}ste] 2+
e F 9= =748 cuvetted] xanthine 8- (174 pg/
ml)S 30 ul ¥, xanthine oxidase €< (250 mUnit/ml)
30 WE 7RI dizrtdle AlE Uil SRS 27
B3tk F3=2] AlolE 295 nmollA 387 S0,
A A v o] ARSIt

A= (%) = ((HZTe] T8 = —vheo] E3 = /tix
9] F335%) x 100

&I ZE M (Nitrate oxidation assay)

RAW264.7 M3EZE 96 well plate (4x10°7] /well)oll 200 pl
A BZF310] 37°C, 5% CO, 27104 24417F vkt & =}
AA o} TAR O] FEES 2 ZF 100 pg/ml=E H7FT
HE 3 37°C, 5% CO,Z700A 3083t vl 3 LpS
(Lipopolysaccharide)& 0.1 pg/ml F=7} H =5 75t
A5S TEATIAL 1847F ¥ NO assays AAISHATE. vl
FAIZ AEE Ao 2 welloll A A2 100 ul®] 96
well plate®l] €71 Greiss reagent [Griess reagen A (0.1%
NEDHC 4-8), griess reagent B (5% H,PO,, 1% Sulfa-
nilamide E3FGN)E 47 L1vleR EFE FFH
SIS}, 2ol WES- & microplate readerS A8-5}<]
540 nmollA] FBEE =43kl 1 ZHS NaNO, = AH&3}
o] HE T (standard) £94E B3} FEGH(ONER)S &
& % FEgee] 24 o)) o Aohgk(y = ax + b

X

), x' = (y - b) / a, x= NO A7 uM), yE I =4




=27

o= Alrtate] Lt

MEMEZEE™ (MTT saasy)

FE2E2] MEFAL Green 5(1983)2] W w2} 3-
3(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium
bromide (MTT)Z AF&-3t] Z=ASFATE. RAW264.7 cell®]
Ul 73719 dasEAd L8 sl B 7=
=& A= 348t 200 pg/mle] F== H7FSIAT v
&3 AE HjA|o] MTT(-20°C, 2 mg/ml) &2 wellv}c}
50 ul¥ Yol AIXE7} formazans FAJSEE 4A7F B2k
ot A7 273004 A wi AT, 42Xt F a1 <]
AT AE H33] 25 AASKL DMSOE 150 pl 2t well
of] YL shakerol|A] 303 o Z-23] formazans 591 &
Microplate readerll 4] 540 nmZ S3=E 4319t} 2
= ME AES (Viability, %) = (Blaia S5k / (=
T FIE) x 10002 AAtsIat.

ghitstg at

P. linteus HN1009K¥} 710l A AfulSaL Sl 78
(P. linteus 2 P. baumii)2] A 2 XA 9] g1kl
95 A7) $18ke] AAFEA5 (electron donating abi-
lity)Z} xanthine oxidase AN &S =35It DPPHY
AR SHTHE 2% FolX =29 free radicalS
AR S S4sket de] AMese W oE
A= g ¥ At 2jtjZ]] DPPHE DPPH-HZ A
7 DPPHO] A& Hzploj|a] =gk o & ulqt31 DPPH &
U] FREE B5e 23S 7hen mEgl, 2] Wt
Ee §8%0] ¥shke Fogh dxk] S} vHlglee Ao
2 A ATH(Kim et al.,, 2010). PB, PL 18] HK1009
o] #AH| FE= M AHA 55 Fars J5557
200 pg/mlE st AT 5S AR A3 A 7HA] A8
250 Frro] Mt Jakgodso] 4] SAEAS. 1
S HK1009 TAH| FZEE0] AalE 24%, AHLA F2&
o] 46%= F7lA AulSIaL A= P linteusSt P baumiiol
A =31 PR} PLA B BISle] =4 YERdTh(Fig. 1).

Xanthine oxidase= /32~ (ROS)E TAAT & E4F
hypoxanthineS xanthine®.Z 4F}A]7]31 T Lo}7} xan-
thine®] Q4F0 2 2HlE Znfsl= g4t} (Noro et al.,
1983). WEhA] xanthine oxidase®l] 2|3 Ak3}=]= xanthine,
= Q4ko] S Hlwgko = AR anE 4% A
+ Fig 29} 2o} AL FE5= A9 (200 pg/ml)<S 28), 441,
8ol BAete] BT A Fr g A3 Ay A 7Y
=5 25 24 3Ag sxollX DPPHAARE 0] 71
=& Aog Yehth ddolM= PBEXZ} 50%, PLEX
79%, HK1009EX 70%2] 318} &43-8 QAT 2v) 54
3 A2 oA SskE]o] PLEX®F HK1009EXOA] thzT-

S
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Fig. 1. DPPH radical scavenging activities of PB, PL and HK
1009. Acetate buffer and 200 pg/ml concentration of each com-
pound were mixed. After adding ethanolic DPPH solution
(300 uM), the absorbance at 517 nm was monitered. Results
are meanstS.D. of triplicate data.
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Fig. 2. Antioxidant effects of extracts of PB, PL and HK1009
in xanthine oxidase assay. The difference of the enzyme acti-
vity was calculated with reference at 295 nm for 3 min. Results
are meansS.D. of triplicate data.

o Bt 100%2] =2 SIS B0} 4ul, 8l
3|4k 7Apolle kst o] sk A Btk &
P. linteus fr2] HK1009EX$} PLEX+= HIS:eh &A18 H S
O™ P baumii -2 PBEX®l| HISl] thh =4 YERSTH
(Fig. 2).

Fig. 3% PL, PB 12|31l HK1009 A1 82] TA] (M)3} =}
A (FHRFE 9 F25S 7 10 pg/ml, 50 pg/ml, 100
pg/mle] Al 71A] F=2 8]493}] xanthine oxidase A3l &
¥} vl w3k Azjolt}, Mol s E5F 50 pg/ml, 100 pg/ml,
10 pg/ml &0 2 E7} o) FRolME FRoEAS
1At DPPHY] AAg 5= HHE A 714 A& &
T o M| FrRT 54 Agl a4 S E A

NO assays 4 ALES] 71} 7100 H9] F-0 2D it
ric oxide®] A2 S48h= WS E macrophage(th2}A]
)9 RAW264.7 A EFZ ALE-51o] =431}, Lipopoly-



246 733|gh - o9 - A7
e M PeM
=
g 100 Il PBF
£ st
2
z 60
®
~ 40t
-
o]
S 20|
X
S
g 0
100ug/ml 50ug/ml 10ug/ml
5
E
100 I HK 1009M
3 i
2 g [l HK1009F
P
= 60
©
© 40
c
3 20
3
= 0
C
T

100pg/ml 50pg/ml 10pg/ml

ook Y
100 | L Lo
80 }
60 }
w0l

20

Antioxidant activity (% control)

100pg/mi 50pg/ml 10ug/ml

Fig. 3. Antioxidant effects of M and F compound of PB, PL and HK1009 in xanthine oxidase assay. The difference of the
enzyme activity was calculated with reference at 295 nm for 3 min. Results are meansS.D. of triplicate data.

saccharide (LPS)E ¥°15H tool-like receptor 45 733}
o] T2 M|3E9]] activating signal= 531 inducible NO syn-
thase (iNOs)2] L&l FFS 0] NOE ). LPS
= Gram &A1) AlEHS Pk AECE AT
kel o 2 A& ATH(Yun et al, 1996). oJH AAH NO,
9} NEDHC, sulfanilamideE ¥F&-A17|H azo couplings: ©|
st o F A9l @ 727} 540 nme} 5olN Fohe)

8= #S 7RIT. IR o] ghs SAst] AL

25 O PB(EX)
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Fig. 4. Anti-inflammatory activity in macrophage cell (RAW
264.7) of ethanol extracts from Phellinus linteus HN1009K
(HK1009), P, linteus (PL) and P. baumii (PB). Results are means
1S.D. of triplicate data.

2 NO9 A4S A& 4= ATH(Kim et al., 2010).
RAW264.7 Aﬂi 0] &3 ASHHA TAKA =5 PB
(EX), PL(EX), HK1009(EX A)F29] NO assay 2= PB,
PL, HK1009 257 T% 9&Z 02 AN 200 pg/mlolA=
7~8 uM Xé_,i A5 A A7} 18 Ak (Fig. 4). ©19]
A gzl ALg= RAW264 THE 2] AFSA FAH] =
ZE) gt HAHARE MTT assay= Z/\]-o]-oili]— MTT

assay= M2 U} <] U]EE‘EE]OV } oA ERES B3l =84
120 O PBEX)
O PL(EX)
W HK1009(EX)
100 {
{ 80 i 1 T { %
: {
o 60
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Fig. 5. Cytotoxicity of macrophage cell (RAW 264.7) of ethanol
extracts from Phellinus linteus HN1009K (HK1009), P. linteus
(PL) and P. baumii (PB). Results are means+S.D. of triplicate
data.
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71431 MTT tetrazoliumS AR 9] B84 EZQ MTT
formazan (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetra-
zolium bromide) .2 33} = 8-S o]8sfo], Aolgle
A7t A7 formazan®] FEE SHFOE Aot Y=
AR FE AR S ot ol Al =4
(cell toxicity)o]U A5 (viability) S740l g o8&+
HHO|TH (Green et al., 1984). 394 A8 AA|$H RAW
264.7 A1 plateE AHE-8l] Z793F MTT assay 23}l A]
PB(EX), PL(EX), HK1009(EX) FZ5-9] Yix]g] o=
AlEze] AEF0] 70% oS FAE] ME 548 A9
7R oA S s Yeile ZoE s
Ath(Fig. 5).

S| (@)
b | L

HE s7tlA Auistar e Al Sl viste] o
ARGl whEan ARAA] DA 5] WRE P linteus
HN1009K (HK1009)7} 7= AT}, B A= HK10092]
TARA S} ApA] olehs 252 sl 2 gAsads
71&el AWiEAL U= P linteus (PL, Korea Sangwhang)
Z} P baumii (PB, Jangsu Sanghwang)E |72 3] H]
WEA STt HK1009E TAKISE A 58 25
PL¥} PBOl HIst] iksl o] =30 xanthine oxi-
dasel-2Jol| A= PL, HK1009, PB=O 2 H213) Eado] =
A UERITE RAW264.741 EZ 0]-83F ASIAl FAK 3
<+ PB(EX), PL(EX), HK1009(EX)AE-¢] NO assay 23}
+ PB, PL, HK1009 25 5% 9J&H o2 N 200 pg/ml
NME 7~8 WM FAEE AF A a7} HowTth RAW
264.7 A3l th3F MTT assay Z3}ol|A] PB(EX), PL(EX),
HK1009(EX) FEE2] HAA ) oAM= HE] BEF
o] 70% oS frAlste] ME F4do] Gl A= vty

ek,
aAel =
2 A7s FHFAET S 718971 (IPET) A5t §

7147REA1S (111163031SB010)°l] &J3}e] o] Fo) 7 Axte]
Yytolm o]ef] ZA=Hu T
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