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The biological and antioxidative activity of Phellinus linteus extracts from gradient ethanol concentra-
tions were examined. The phenol contents of Phellinus linteus (28.36 mg/100 m/) was higher in the
80% ethanol extracts than other extracts. Electron donation ability on DPPH of 80% and 90% eth-
anol extracts (94.12% and 94.14% inhibition) from Phellinus linteus were the highest. The antioxidant
activity against water soluble materials of Phellinus linteus ethanol extracts showed totally high inhi-
bition rates above 80%, especially in 80% and 90% ethanol extracts, they showed each 94.12% inhi-
bition and 94.14% inhibition. The inhibition against ABTS [2,2azinobis(3-ethylbenzothiazoline-6-
sulfonic acid)] radical decolorization of 80% ethanol extracts was the highest as 96.2%. The antioxi-
dant protection factor (PF) against lipid soluble materials was the highest in 80% ethanol extracts as
1.69 PF, and TBARS of 80% and 90% ethanol extracts were lower as 1.15x 100 uM and 1.21 x 100
uM than control (1.95 x 100 pM). Angiotensin converting enzyme and xanthine oxidase inhibitory
activity of 80% ethanol extracts from Phellinus linteus was higher as 95.10%, 85.07% than other
extracts. The results to analized of simple phenolic compounds of Phellinus linteus ethanol extrets
with HPLC showed that they were procatecuic acid, caffeic acid and coumaric acid.

Key words: Biological activities, Phellinus linteus, xanthine oxidase, angiotensin converting enzyme, antioxidant

M

HorLs)o N 2)E9] 7)5e JUL
ot 7154 Sulde] 23 715 aela
7

Al dnk AFo2HE P
38 vepie 7154
ATk

s = AAAY F53ke Aol ohgt free
radical?} ¥HSEo=H EA vlENIRS} g opn|at T &
Ag Hast Y, §A AF AHE AF E= YA sk
EHo2 AgET Rl tocopherol® L-ascorbic acid7}
A hsiAZ HaE3 e, 2L F tocopherole FFAJ o]

s}, Y
HEEe) B ATt Bel A9
al

AAE

A=

*Corresponding author
Phone: 82-54-530-5262; Fax: 82-54-530-5269
E-mail: wscha@sangju.ac.kr

298

EoU dEO 2= AL AT Womb shAo] vt
the @3o] AUth sPdEolv 4, QJokE Foll Bol AREHE
4 #4kslAl 2= BHA(Butylated hydroxyanisole), BHT
(Butylated hydroxytoluene), PG(Propyl gallate), TBHQ(Tertiary
butylhydroquinone) 59¢] oL}, 0]52 AFFE IFEE
FAY Aoz 7 HgiFe] FEEAY G S veie
Aoz UHA ok 53 BHTE 98 A7 232 530 4
FEEY 74l microsomal enzyme activityE: Z7PAIZITHR=
o] HAAHA, o]E A G FitsAle] EdAde st
o] =%ho] A7IEe] dAolls L AMEFo] WAL T A|FH
Ay, olof] ma} Fatsl Bt wOHA BHskaL AAEL
2187|194 A s ANdetara) she B2 A7t 7)
o) &0l o]RoA| AL UTP. FA7EA] LKl A ks EFE
tocopherol, flavonoid, nordihydroguaiacol, gossypol, sesamol,
oryzanol ¥ vitamin C% vitamin E 5-& & & U
YIS (Phellinus linteusye F-FEHOZ AT HlEHAl
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WER SN (Phellinus isniarius), ZRAEN (Phellinus robustus),
HEAEHN (Phellinus nigricans), S BEZMX(Phellinus pini)
3} Phellinus conchaius, Phellinus densus, Phellinus hatigii 5
o] o}, ojFoA ERANZHAL Feto] wjg 978 B
Moz e el Ha ok

AU (Phellinus linteusye) A ¢ FE2EL 137
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284S oke Zo® ¢A Yok Chang 59 1789 7
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96.7%°] °)E2+ ALZ HIIPoH, olydl aFL F=E
acidic heteroglucan®l] 9]t A= °H€4Xﬂ Utk o9} o] &
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AleF @ AYAR]. ABTS[2,2azinobis(3-ethylbenzothiazoline-
6-sulfonic acid)], BHT, yeast extract, beef extract, pyruvic
acid, B-carotene, H,0,, linoleic acid, tween 40, o,o-diphenyl-
B-picrylhydrazyl(DPPH), XOase, xanthine, ACE, hippuryl-L-
histidyl-L-leucine(HHL), hippuric acid < SigmarHUSA)S]
EGAIRS AMEsi e, AlRe] HE &eld AM-g HPLCE
Waters 2690 separtions Module} 2487 UV detectors AM8-3}
Hal, o]FHOoE ARRSL acetonitile J. T. BakerAle] HPLCH
& Agaild.

A7) AA. o) APl A8-R AU (Phellinus linteus)
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100m7t 2 wW7kA) 71, 55 F GAsial 2407 B
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Phenol H{HE AF. AE 1 m/iE 95% ethanol 1 mio} 557

Table 1. HPLC eluent condition (v/v,%) for separating phenols

Time (min) Acetonitile Formic acid (pH 3.0)

0 10 90

5 10 90

35 50 50

40 10 90

45 10 90
4 SmiE A7FIEL 1N Folin-ciocalteu reagent 0.5 miE 3
Z HoiFar, SEZE WA &, Na,Co, | miE7Ig ¥, 4%
725 nmollA IA)1ZE ool &4 3l gallic acidE °]%§} &

FHeE 4E SR

HPLC £4. E3 &2 protocatecuic acid, caffeic ac1d
chlorogenic acid, coumaric acid, rosemarinic acids & &
mekZol] S3jA1A AN, AIFE 02 um filter2 2m1~§—
A3l 2 F SE FYste BN B4 21e
columne Xterra(RP-18, 250 x 4.6 mm, Waters(USA)S 242
T 30°CE A8k ARSI, o] 54kl acetonitiledt formic
acid(pH 3.0)) 24L& Table 13} 2+& ZA0E AL}
&0 15mi/minE IR, HAE7= Water 2487 UV detector
5 ARSI 306 nmoll AT ST

ACE A&}, ACE Aslg3} 242 Cushman 529 W
HoZ et &, w7 03 M NaCle $Hidhz 01 M
potassium phosphate buffer(pH 8.3)° 7121 HHL 2.5 mM=
=01 o} 0.15ml, ACE(0.25unit/m/, Sigmar}) 0.1 mi} z+ 3
AR & 0.1miE EFEeY, d2Te FEAE Y
ZRF 0.1 mE @7}6}@1 37°CelM 3087 WESAIZIAL, IN
HCl 025m/ 712 ¥+8-& XA § 3m/9] ethylacetateE
A7t Bthylacetate Z- 225 E £niE F/AIZ] 2Kl 2
m/® S$RTE Ul F%&% hippuric acidE  spectro-
photometerE AM&-8te] F2% 280 nmolld 233 F thS 4

o we} A& WS T

W79 hippuric acid 434 %
] x 100
th79] hippuric acid A4/3 %

Stirpe$} Corte]
F3te 43I Th &, W= 0.1 M potassium
phosphate buffer(pH 7.5)*1 xanthine 2 mMZ <! 71?“ o 3
mpl| E29 0.1 me} FEEY 03mE Wil gi2Tole 32
£ oA FRFE 03 m/ 7SR 37mellA 307 jEEA
713 20% TCA 1miE 718t 98-8 FEAY the d4lE
gate] TRAS AAG F 93l Fo) AAHE uric acidE F
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x 100
Control O.D.

ABTS radical cation decolorization®] &%. ABTS radical
cation decolorization®] Z74-& Pellegrin S2Y2] ®io] oJ3) =
A8tk &, TmM ABTSS 140mM K,S,0,2 5mi:88
2 Ao of F2o 14~16A17F HAAZ &, o]F absolute
ethanol%} 1:88 BI&E 430] 734 nmellA 2T E3% 3t
o] 0.7+0.0027} FE= 2A3s ABTS solutions AR&-staTh.
A58 509t ABTS solution 1miE 30% &< #e &
2.5%7F incubationdl] 734 nmol|lA] EFEE A sle] ol
Aol of3) Asfe-S A

Inhibition rate (%) = (1 S—a‘-“M'B) % 100

" Control O.D.

Antioxidant Protection Factor(PF) &%, PF= Andarwulan
3} Shetty2]® whdo =z ZA3IHTE 10mge] B-carotenes 50
m/2] chloroformof] 50 & [ miZ evaporatord 7]of Wil
40°C water bathollX] chloroforme 374171 % 20 W linoleic
acid, 184 u/ Tween 403} 50 m/ H,0,5 718k emulsion T
37, 5m/2 emulsionoll A58 100 wWe EFE] vortex®
& Aol H 50°ColA 3087 ¥k AlA WZHAITL TR, 470
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Thiobarbituric acid reactive substances(TBARS)S-74.
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linoleic acid®} 1% Tween 402.2 emulsion® TFEL emulsion
08m/st AR 02miE 4L ¥ 50°C water bathollX 1047+
HEeA)ZT) ¥hS 2wkl 1 mpl TBA regent 2 miE 713IaL
1557 boilingdt Th 1087 W7zl & 1583 1,000 rpm
(vision, VS-5500N)°.2 AR elsle] Aol 1087+ WA &
AEAE 532molM FHEE = B, TBARS#HS &
BE FAx00154F Iml HSEEFES] M AR

o

FAlsH.

o2
[«0
o
32
lo

AN F22E9 HEY YT
phenolic hydroxyl”1& 71x]7] wj&ei]

¢

Table 2. Phenol compound profiles separated from Phellinus linteus

A AFshe 4ES 7Y, I8 £ T A7
T e ZoE ¢8R ol FEE e dsA 3t
e g ZARING. 4EHA 259 HiE e
Fig. 13} 7+o] 80% oflghollr 28.36 mg/100 miS 2. 7Fg Bol
Ugon, & F&EME 4.02 mg/100 mSZ Vebgth

HPLC £4. HPLCE °]&s3l Ag] &4 dojshz 559
=<l
courmaric acid, rosemarinic acidE Xelsld A& Fof o]t
HE &4 /5 #30S 98] IF 527 retention timeS W]
el A 298§ A3} Table 294 o] B FEES A
93 RE FEE\A protocatecuic acid 7} 7P B e
JeER e caffeic acid’7t ThHaoZ HEF AT coumaric
acide ANTHE 60%ANAFE HFETio] &2 100%7H A
A Zadhe AFES et €5 FEEXME 559 =
o] YehA] sttt

B8 &3 <A el ACEE reninel] &)5Hd A=
decapeptide?! angiotensin [25-E] C-2] dipeptide(His-Leu)
£ 7 REA o EZN FEE dAFEAES vEHE
angiotensin [HE A3t 27&te] €dRlo] =L it ol2i%h
ACE®] A ZM = AEA} peptideS3 21 FEAIE, *Htea)
o EA3h= catechin} ®H9] rutinZ22 polyphenol EE5°]
gEAoR Al UTk® oo HgWA &I JuEY
IS AWE A7, Fig 28 o] AAFoZ 50% oo &
FE BIeW I F 80% AEE FEEONM 95.1%F 7P
=24 ekt

YAEY H3} XOasew AN FH tirle] Hodsts 2

2 xanthine & hypoxanthine® 2% uric acid® A 3H

protocatecuic acid, caffeic acid, chlorogenic acid,

3500
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Concentration of phenotics (mg/g)

0.00 .
2% % % 0% €%

Concentration of ethanol (%)

oo 10% 4% % 8% 100%

Fig 1. Phenol contents of water and ethanol extract from Phellinus
linteus extract.

Content (mg/g)
Phenol

DW 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Protocatecuic acid ND* 0.503 0.670 0.660 0.736 0.735 0.748 0.699 0.615 0.726 0.691
Caffeic acid ND 0.081 0.140 0.239 0.262 0.308 0.340 0.404 0.162 0.332 0.269
Chlorogenic acid ND ND ND ND ND ND ND ND ND ND ND
Courmaric acid ND ND ND ND ND ND 0.387 0.384 0.381 0.376 0.357
Rosemarinic acid ND ND ND ND ND ND ND ND ND ND ND

*N.D: Not detected
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Fig 2. Inhibition effect against angiotensin converting enzyme by
water and ethanol extracts from Phellinus linteus.
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Fig 3. Inhibition effect against xanthine oxidase by water and
ethanol extracts from Phellinus linteus.
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Fig 4. Antioxidative effect of water and ethanol extract from
Phellinus linteus against electron donating ability. ( ): Contents of
phenolic compounds of 0.5 m/ extracts.

G uric acidZt F7HEE Fdof| FAE Ad 5FE F
W= XS JO7|=" xanthine oxidase®] th3h AJ3HHAl =
EE9] A3 EHE AHE A3, Fig 33 720] F29E &
Tt wol A4E AHlgol =ol FoH, 80% cleEolA 7t
A 5 85.07%Y AsNEIrt ERT

&Ak8} &3} Hertong S0 AzfgoSo] Algol -5 o]
AUE flavonoids L phenolic] E& Bl dist dhitst =49l
2|2k 0}09\‘—4' olZgt BHEL free radicals AAF|AL Ab
A7) 5Eo| I =2 gaks) g4 9 A4 AALE uF
g o 2zl it &4 &L 7IoE ¢ Ax AA W
Ar= free radicald) 93t x3}S JA|G= FHEEE o8

Concentration of ethanol (%)

Fig 5. Inhibition effect of water and ethanol extract from Phellinus
linteus against ABTS radical cation decolorization.
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Fig 6. Antioxidative effect of water and ethanol extract from
Phellinus linteus against Antioxidant protection factor (PF).
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Fig 7. Antioxidative effect of water and ethanol extract from
Phellinus linteus against TBARS.
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sl8g FI8 4= 9= thiobarbituric acid reactive substances
(TBARS)®] S4-2 Fig. 73 720l 80, 90% olehg FEElA
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DPPH radical-71840] AAH oz 0%/ Ev B2 A&
< YEEI, 80% E 90%ANEEFEEANNE 27 94.12,
94.14%% 7 ®E& Ad&E HehAU2™, ABTS radical
cation decolorization®|A= 80% of&hE: FZEA 96.02%E
7V B AES HepIL AEAHER EH?‘L Eialeciacs
= antioxidant protection factor(PF)= 80% Oll§hE FEE9
A 1698 7P A e, TBARSE 80%, 90% olehe
FZ2EAA 1.15x 100 uM, 1.21 x 100 yMZ tHZ72] 1.95 x
100 uM 2} WA o} ABlEZIRIALE bindingshes s8] F
2 Ao eyt 28t Sk angiotensin converting
enzyme®} goutll FI3H= xanthine oxidase®] A3 &3}l =
80% olehe FEEM Z4zt 95.10, 85.07%= E2 A&
YeRITE w22 &3 J8hsle HPLCE 413 A
protocatecuic acid7} 71 2ol HAE&ESo™, o] cafferic
acid, coumaric aicd 7} £A|3h= A= Ve
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