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Antioxidant and Anti-Inflammatory Activities of Methanol
and Hot Water Extracts of Pholiota nameko Fruiting Bodies

Trung Kien Nguyen, Do Bin Shin, Su Min Lee, Kyung Hoan Im, Tae Soo Lee and U Youn Lee*

Division of Life Sciences, College of Life Sciences and Bioengineering, Incheon National University, Incheon 406-772 Korea

ABSTRACT : Pholiota nameko is an edible mushroom belonged to Family Strophariaceae of Agaricales, Basidiomycota. The purpose
of this study was to investigate the antioxidant and anti-inflammatory activities for the methanol and hot water extracts prepared
from fruiting bodies of Pholiota nameko. Besides measuring for 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity,
a reducing power and a chelating activity on ferrous ions were also measured to evaluate the antioxidant activity for those extracts.
To measure the anti-inflammatory activities for the extracts, nitric oxide(NO) production from lipopolysaccharide treated RAW 264.7
macrophage cells and carrageenan-induced acute hind paw edema of rats were investigated. The results showed that those extracts
has a excellent chelating activity on the ferrous ions compared with positive controls. And it also turned out that extracts had a good
DPPH activity and a reducing power. The NO production in LPS-treated RAW 264.7 macrophage cells were decreasing as we
increased concentration of those mushroom extracts. Significant reduction of paw edema were also observed at 2~6 h after we
treated methanol and hot-water extracts at the 50 mg/kg concentration to the rats which are induced acute hind paw edema by
carrageenan treatment. The experimental results suggested that methanol and hot-water extracts of Pholiota nameko fruiting bodies
might be used for potential source of antioxidant and anti-inflammatory agents.
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2 E491 lipopolysa-ccharideZ *|2]3}] RAW 264.7 Al
FollA No9| Aol GAlE= EXE AR B3t in
vivo F=A@0Xe BAle] AFEA St BFo]
T HEAQ] carrageenans TARSH EF oM A B9

JeERe) that AR asien.
M= 3 S

A=

Ao ALk Al 2] A A= o|pkE QIHAFH oA
ALAEE AR elste] 1dEta “HAITT 2 DNA &
37 o] 4L e 3 Aol AlLgSAn). T AdAl=
45°CE] A7)0\ A 48A7F B ARAF)AL vk 3 —70°C
o x5 a1 Hyketo] Ao ARSIt

MEo| & 9l Bp|

Shim 5(2003)2] Whel w2} 74z3 ghiAl xR o] £
S 80% HEkE B G5E o83 RS FEsle] A%
o A3t

Al
=

ok
i

=
S
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mLe] =2 g3t 7} Gl F=9, Folin-Ciocalteau 4|2}
2 10% NaCO&HS 217t 1 mLA 2[Rl|= 713} Ths- 220
A ARE B & 700 nmellA SRS AT Gallic
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Z ZTHH s0)=F Moreno 5(2000)2] HhHe| uwel
1 mg/mL 59| A5 K0l 10% aluminum nitrate 0.1 mL,
1 M potassium acetate 0.1 mL 2 ethanol 4.3 mLE 2}
2 7hete] EFFSiaL Aol X 4023t WA’ g 415 nm
oA FREE SASAN. 415 nmellA FBE & 54
Ak Querceting TFEER 3l AL BT Ao
2HE F2E9 F Fopeols S S48

M=l 2k

AF ] XML RAW 264.7 Al Bl Dulbeccos
modified Eagles medium (DMEM)¥} RPMI-1640= 717} 7]
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AIZE Bt HjFEt AT, Bl ¢85 & ASAS AASKA 2+
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DMSOZ =4 microplate reader (SpectraMax 340PC, Cali-
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Table 1. Phenol and flavonoid contents of the methanol and hot water extracts obtained from fruiting bodies of Pholiota

nameko. Values expressed as mean £SD (n = 3).

Sapmles Yeild Phenolic content Flavonoids content

P % (w/w) (ngGAEs /mgextract) (ugQEs"/mgextract)
Pholiota nameko Methanol extract 20.8 1.0040.002 1.00+0.002
Pholiota nameko Hot-water extract 22.1 1.32+0.23 0.53+0.006

‘GAE, Gallic acid; "QE, Quercetin
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Zet o= SlghE-2 WAl HIg| A&l vk EAst
= Ao=E B8t (Leong and Shui, 2002). Choi &
(2008)2 RPNl A1EA| o) EjHE et et e
o|l= S 712t 67.40% 6.31 ug/mg O 2 Hars)| B A
Al vl & 2polE YERRICH o= AMRE F2&
ufje] Zpo] = Qlal Rt ArE ALEE AT
HNESM 24

oh Al A9 F25E0] RAW 264.73F NIT3T3 A2
o] AEE]| oE FEFE vIX=A] ol r] fJal sl
ZE-3 625, 125, 25, 50, 100 pg/mL 5 TR 5= A2}
1 HiSF Foll MTT WO E Alxe] AEES ZARBITH
AF AT} RAW 26477} NIT3T3 AEL] A28 AFEQ]
625 pg/mL M WEET G 55 BT 90% o AE
o] ERIFEAT, 50 pg/mle] FEAME oF HE= BF
50% od &S A0 = veRdth. whebx shHAe] Her
=7 G FEES BT B0 v 3o RlHlen,
223t =7 Z71eel el T 95X 02 RAW 26477
NIT3T3 AlE2] YEE-L 7HAsh= 743 RITHFig. 1).

DPPH 2lC|Z 27{EN

HHAl 2R $2522] DPPH radical 2484 =43¢
AE Fig. 20] VR, St8IA $55-2] DPPH &7
ZAE 00625 mg/mLe] B FEoA e} d4%
E50] 217t 8.67%, 10.56%% YR} FATIZTQ] BHT

623 125 Pe %
A Concentration (ngfmL) B

100 0 623 123 3 0 100
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Fig 1. In vitro cytotoxicity’ of various extracts from fruiting body of
Pholiota nameko againt NIH-3T3 cell line (A) and Raw 2647 cell
line (B). *Cytotoxicity was measured after treatments for 72 hours of
several mushroom extracts at different concentrations. "Cell concent-
rations were set at 5 x 10" cells/mL for the those extracts treatments. 1
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Fig. 2. Scavenging activities of various extracts from fruiting bodies
of Pholiota nameko against 1,1-diphenyl-2-picrylhyrdazyl. Values are
expressed as means £SD (n=3). BHT, butylated hydroxytoluene;
TOC, a-tocopherol.

L} tocopherol®] 89.24% 2 91.34% ©f| Hla| w5 Wko
th, 1 mg/mLe] TEEAAe AeEd d5FEs2 7}
7k 85.99%2F 86.10%°] %2 UL LATS UER
0.625 mg/mL %A BHTY tocopherol®] A~AE/d
7 Al 895 Bt B A9 A= Lee 5(2007a)
o] B3 Pleurotus citrinopileatus®] WA ZHAAE 3 E5+
o] 8l o]g3l =3 H2o| DPPH BHlZ AAEA0]
5mg/mL 2] FENXA 46.6~68.4%<1 A HISNA 17.7% ©]
A} olA] i Al F2-89] DPPH 2 A 84S oln] Hug
ke A8 Hlal Erhe 21e ER1E = AT

e s AR Ao Fet ool AAEC]
ferrozine-Fe2+2] EHAI7} B3] =t dejol 2kks)
of RS JsisArt. 2F A A veE: FEES
E5 FEEol Hlsl AW 2 =220 Asjel] vz 285
= Ho|2-2 ur} ErkHo B AASE 2102 LehdchFg,
3). MEkS F2E-2 025~1.0 mg/mL W2 FEollA 44
291 BHTS} tochopheroldl] HISIA] Eo]-2] #|AF0]
A JERITE. 1 mg/mLe] EEolA dulzzs] BHTS}H
tocopherol®| Z}Z} 68.059} 55.95%%1 A vlal ThAl vt
& FEES] Mol AATE 93.54%2 ViEht shAl wigk
252 E0] Hol AAFEI} ozt vla uig- 5
TR Ao LRIt (Fig. 3). 53] & AolM Yehd Bb
X2} Fol- A|7%5-E Tsai 5 (2006)T Mau 5 (2004)°] B3
St Agrocybe cylindraceat  Grif-ola frondosa BTTE%
20 mg/mL2] FEoIA] UERd Hol2- A AT 45.8%2} 87.5%
T12]31 Lee 5 (2007b)°] Hypsizigus mamoreus A3l A &
TR FEI BH smyml Fxolxe] Hole AAT
75.6%°1 HIsiA] A LA st Ale] @itstash= we
Fol, 3o] 3 vkl Hls) 93 205 Al Ert,
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el een 95 2EEd YN &
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Fig. 3. Chelating effect on ferrous ions of methanol and hot
water extracts prepared from fruiting bodies of Pholiota
nameko. Values are expressed as means +SD (n=3). BHT,
butylated hydroxytoluene; TOC, a-tocopherol.
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STollA Azl Blsl Al UERsTE 53], 6.0 mgy/
mLe] FEoA Weked 5 FEE9 g 747t
1213 1012 0.5 mg/mL FEoA A giz2Te] g1y
Ho} ke 7o 2 YERTE B3 g Ale] 552 A2
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X G. frondosa2] FIEE =5 5mg/mL =
22 0372 & AP AekEd E5-FEE9 4mg/ml F
Tolxe] 93 0859} 0.87 HTt Bl LT webA
ot Ale] Bhelede eduzartel Bls|A] ul-g- SEkA|RE &)
Al L] BhlEol] HIsiME =2 Ao Z eI

NO ‘4 Mol &2

NOw= EAdikre] dFo2 il $R83H98S 5
™ NOS (nitric oxide synthase)oll 23]l L-arginine S Z5-F]
QAT B AelA dF FIELRE ARSEE LPSE ©f
-851] RAW 2647 A1) NO Aol thigh oAl 25
o] a3E =43 A3, RAW 264.7 AR HIUSF 2T
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Fig. 4. Reducing power of different concentrations of methanol
and hot water extracts obtained from the fruiting bodies of
Pholiota nameko. Values are expressed as means £SD (n=3);
BHT, butylated hydroxytoluene; TOC, o.-Tocopherol.

Fig. 5. Inhibitory effects of methanol and hot water extracts
obtained from fruiting bodies of Pholiota nameko on LPS-
induced nitric oxide production in RAW 264.7 cells. Cells were
incubated for 24 hours with LPS (1 pg/mL) in the presence or
absence of indicated concentration of mushroom extracts. (A):
methanol extract; (B): hot water extract. Accumulated nitrites
in the culture media were determined by the Griess method.
The values represent means £SD of the three independent
experiments.
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739~ carrageenanol 9|3l =¥ S HEFo] 842 FAL
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SHA HehE: 555 5mg/kg TS AT B 82
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Fig. 6. Relieving effect of Pholiota nameko methanol extract
on the carrageenan-induced edema of hind paw of rats.
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Fig. 7. Relieving effect of Pholiota nameko hot water extract on
the carrageenan-induced edema of hind paw of rats.
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