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Physiological Activities of Phellinus ribis Extracts

Jae-Hwan Song, Hyun-Sook Lee, Jin-Kook Hwang, Tae-Young Chung,
Sung-Ryul Hong and Ki-Moon Park*

Faculty of Life Science and Technology, Sungkyunkwan University

Physiological activities of 40% ethanol extracts of Phellinus ribis were studied by employing several biological
and biochemical assays. The extracts of Phellinus ribis displayed nitrate-scavenging activities (NSA) at pH 1.2 as
with 64% NSA with 1.0 mg/mL of the extracts. They also had 91% 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging activities at the concentration of 1.0 mg/mL. Antioxidant activities of the extracts (at 0.5 mg/mL) on
the autoxidation of linoleic acid (p<0.001) were also observed.. The inhibitory effect of the extracts on angiotensin
converting enzyme was 11%. Cytotoxic effects of Phellinus ribis extracts against human caner cell lines were also
examined using MTT assay. The extracts (at 50 mg/mL) had severe growth inhibitory effects on AS549, Hela,
AGS, and SK-Hep-1, which were 8, 44, 76 and 42%, respectively. Ames test indicated that the extracts had no
mutating effects on Salmonella typhimurium TA98 and TA100.
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Zgde) 59 715 Jehlle EAAE 848N Tde &
AA Q. B8 Tricholoma lobayenseZ ¥ FZ3 T

A% Tcell BEERI 57 AEA 2 2738 35,
TNF-o. 37} 5ol w2 dd984 71 2 cytotoxicityE
Eb.o ], Phellinus linteus® Coriolus versicolor 522 5H
Z2%3t o}3A = natural killer cell? macrophageS &3}
AA RGBS 7L FENE tiste] =4E U
BlE Aoz dex] Qb 2 ol Coriolus versicolor
2ZHE 223 vl gAY S in vitroolA] recombinant
HIV-1 reverse transcriptase®] AEA= HIAFHAGO. =3t
9} B ] superoxide®t hydroxyl radical 5] E/g4k2
oja) 2Hdh= DNA &4 2 9, B, 1A%, A8 2
g 58 22 F e vAFY ISEEL Lentinus
edodes"” 2 Dictyophora indusiata'”, Pleurotus ostreatus’
o] A% FZE2| polyphenol &l we} free radical A7
&4, reducing power, ferrous ions2] chelating effects 5°]
1 o&R o7 Z7VS}AL, Coriolus versicolor & 8%2] H
A D Grifola frondosa" . ZHE] FET T thgA o
38t free radical AABAHE BIHA 28 Grifola
frondosa®) AEA FEEo] Y] BHEE angiotensin I-
converting enzyme A3i&/do] EAFE A SAT.

B =RAlE o dgoz A= #EE ' o
So] Ao 9B AMgEI oy 2 BAo] M YA
R S Phellinus ribis(R8 A BA) A Al

=D

T
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8-S i) dakst @4 2 AEEA, Sdded
4, angiotensin converting enzyme A3} |t 3 1A

$¢ Sasan,
HE W

A=

T Adol AR WAl 2807 ARSEAE 2 9o
v kgt e Aoz BHA Phellinus ribis(3H AA
WA, SHEADE 7zsle] ARSI 289 Axe A
AA 1005 = 03 & 2009 40% NPLFLL Hut
&t} 40°ColA] 48717 St FE3laL o3k F 50°ColA 100
g2 7 FF3IATE 5= A8 0.22 um membrane filter
(Adventec MFS, Inc., No. 25)%2 A|3k] —20°C o]3}ollA]
HastEA] ARk

gty

Nitrite AAEA: Kato 5199 o] e} 1 mM NaNO,
£ 1mLol] ANEEY 06mLe F7tsk 01N HCIE A}
|35td, pH 122 2% & 10mLE 3tk 37°CAlA 14]
ZF 3-A17) Wkg-lS 1 mL® #H3} 2% acetic acid 5 ml,
30% acetic acid® A3 Griess*¢F 04 mLE 713} &3
F A2olA 15% A7l O 520 nmollA B33 )
(Phamacia Biotech, Ultrospec 1000, Cambridge, England)Z
FHFEs &4skHd.

Nitrite scavenging activity (%) = 1—(AB+B) X100

A:1mM NaNO, o] A &&HE Hrkste] 1417 ]
o FBE

B: 1 mM NaNO, €8¢ F34=

C: AR AHAe §3%

1,1-Diphenyl-2-picrylhydrazyl(DPPH) radical®) A|A84:
Chu 5'"2] WRiel wet AuAl 589 T8 344
%4 02mLe 4X10* M DPPH(1,1-diphenyl-2-picrylhydrazyl)
€4 08mLE 713 1027F S8, 4204 1087 W
A F 525nmolM FHEE S

DPPH radicals scavenging activity (%) =
/\1 g 53
(1 -

EESE=Uheh

Linoleic acid AFEAks} A BA: Kiharu 59¢] 9e
A 3ted 99.5% ethanol 2mL & ethanolZ 3418t 2.5%
linoleic acid 205 mL 1A7} ©1% aeration*]Z] 0.05M phos-
phate buffer(pH 7.0) 4mLol| AHZ]e% HZ AR AP
A7 & 2552 FAvbeled 10mLE 2AsPen, 70°C
aol|A 2477 Bt wESAIZ Y 2, A7 7HE e
HEgd 0.1 mLE 3 3te] 75% ethanol 9.7 mLE 23, 30%
ammonium thiocyanate 0.1mL % 3.5% HCl- 0.02 M fer-
rous chloride E3H&9 0.1 mLE x#H 2 A7lele] AFo)A
3RZE HESAIZL 5 500 nmoll A B EE =A ek

Superoxide dismutase(SOD) FAREA: Cuvetteol] A58
50~150 uLE A 713tal, 5mM  xanthine (Sigma. x-7375)
5ul, 10mM EDTA 5ul, 2mM nitroblue tetrazolium
5ul, 50mM phosphate buffer(pH7.8) 430 L, xanthine
oxidase(50 unit) 5 uLE H7F8l] 500 uLE® 243 T 560 nm
oA 6027 2= WsE Sk 285 control O.D
ol Alggde] oF ODFE v FAE RIULE 3o
Ro| 1.6~247} H=% A8% 4 w58 A"

SOD like activity (unit/g) =

( 1

Ro] 2¢ w9} sample ¥ (mL)

) X B]ATH]4=X 1000

Angiotensin converting enzyme(ACE) Xsl&4
Cushman3} Cheung®2] ®hgol w2} 0.3M NaCl - 0.1 M
sodium borate buffer(pH 8.3)Z £3d 12.5mM HHL(Hip-
Hip-Leu, Sigma 4884) 7|& 100 Lol A& 5ulLE A7k
sodium borate buffer 45 pLE 713 & 37°ColiA 587+ wk-g-
AlZth WS- ¥ rabbit lung acetone powder(Sigma 1.0756)
2 AZ3F ACE 150 uLE 7Felal thA] 37°C, 1A1ZE WhEA]
7l & 05N HCl 250 uLE Hrlbslte] whe-g AR A HT)
o] £-dlo) ethyl acetate 1.5mLE ¥ 187+ £33 & A4
204 1,000x< g2 107 AAEE3I 45d 1mLE F
SF3L 140°CoNA 20837 AZRAIA 1M NaCl 3mLE 7fate]
S3iA17l & 228 mmollA FREE FHee SAAHLE &

sk,

Bs: ARA7MS FRE
Eb: W A4 ¥ AR W74 A9 F9

MEZ=L

oA 4MAE A549(lung carcinoma; KCLB 10185), HeLa
(cervix uterine denocarcinoma; KCLB 10002), AGS(stomach
adenocarcinoma; KCLB 21739), SK-Hep-1(liver adenocar-
cinoma; KCLB 30052)% 3=+ A|XF28(KCLB)o|A £
wol 10% fetal bovine serum(FBS) ¢} 1% penicillin =
streptomycin®] X 3HEl RPMI-164091A4] st WAEZ
E9] cytotoxicity:= Carmichael 5] HHo] wlg} MTT
assay = 2138 &b 9t} 2 5%X10* celiwell TEZE 96 well
plate®] 5 & 37°C, 5% CO, incubatorolA 16A17F vl
S, A e ARS-E wiAE AASEL WA 180 pLet WA
FEE 20uLE H7bste] ThA] 2442F vRFERATE g 2
B & mAE AASL 05mgmL %52 MTTA RS well
T 200 LA H53 the 447 & MTT Alefo| 23 H uj
A& A AL, dimethyl sulfoxide 100 uLE 73t % Soren-
son’s buffer(0.1 M NaCl - 0.1 M glycine, pH 10.5) 20uLZ
At} oA 587 WA AFIAL ELISA microplate
reader(Bio-tec, ELx800, USA)E ©]-&, 540 nmolA SFEE
S48kt
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Cytotoxicity(%) =
[E7e FAE - Assele Fe
EES TSN

) X100

=M A
Maron® Ames?] W@ wel A|go] F Z7 wE
Salmonella  typhimurium TA98(KCTC 2053) 2 TA100
(KCTC 2054)°] ¥l S golry] S5t Ead
micro tubed]] A|EE 25, 50, 100uLH ¥ F S9 mix
500 uL, @3 100 uLE F7Fsl 37°C water bathollA] 205
7+ A A3AT. N F 0.5mM histidine + biotino] 2
¥ top agar 2mL%| F7}F5}3l minimal glucose agar platesll
F&sto] 37°ColA 48417 ¥ F- revertant colony5=7}F
spontaneous colony®] FET}F 28] o]4to]d Zdwo]Ado] )
= ZoE 35}
g1t & g
ghitsiaty
Nitrite AJAE4d: Nitrosamine 34 YAEZQ) nitrite AA
24& A A5 b9 Fig. 13 Zo] pH 1.2 278
A AR 7B, Y YA FFE 0.1 mg/mL °)E F
ZolHe 16~22% HEQ) nitrite A AZAS LEFHOH, 0.5
mg/mLAXE 42.8+1.8%, 28T 1mg/ml ] A 640+
1L6%E Hol g% oz Zrhshe A8S veldoh &
SR A Fol| ARRE T & vitamin C(Vit. C) 2 vitamin
E(vit. )¢} $4 3FskAIQ] butylated hydroxytoluene (BHT)
& UERZOE 0.1mgml $E2 H7F5ted nitrite A AEA
S ZAS A3 zbzh 992403, 672116, 984+0.1%E T
d FEolM AZEAHQU 220+22%E AHes de &
AYE & F A8tk 2, di2EeE AMEE A 2R
7] =3 9 £, oA, rls 59 48 FE2E®
9] A% MHFEE 10 mg/mLAAM nitrited] A4 (pH 1.2)
o] 20~100% TELE, ¥ AFo) AR B IR
£E59 1 mg/mL FZolA 64%2] nitrite AATAHL =&
9 84E Bl oz PAHTE Gray 50 B3

%
g ™

Ay

Scavenging activity (%)
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Fig. 1. Scavenging activity of nitrite (pH 1.2, ll ) and DPPH

radicals (CJ) of 40% ethanol extracts of Phellinus ribis.
The values are mean * standard deviation of 4 replications.

3} 7ol nitriter= OF1F-9} wHg-sle] WAEZAQ] nitrosoamine
& Y5k HAo] pH7t R E WS EIT wepA7] o
ol pH 12904 nitrite AAZEE vepd A WA F
229 79 in vivoll A E nitrite A|A E3p7F 7]t}

DPPH radicals AAEAY: X557} 718194 0.1 mg/
mLeME 28.140.5%, 0.50 mg/mLolXE 62.5+0.3%, 18]
T 1mg/mL A8 A 91.3+0.8%2 %L DPPH radical 17
248 veieon, vx 9EHe2 FUt sIthFg D).
Radicals AAEAR AA] sitsl S84 FA=A7] v 2
o) AR ALEE Y= Vit C 2 Vit. E, BHTY A
A4S 0.1 mg/mL FolA 543 43} 954100, 92.6+
0.0, 49.6£0.7%% 54 =9 Za JAMAH FEES] 281
+0.5%EcF e 848 Yehldth. Cheung 5000 B3t
Lentinus edodes®] 3% & FZEEA Smg/mlL 7} Al
DPPH®| radical #|7] &AJo] 94.9%= veht} R A=A
FEE9 ImgmLolA e A7t fARIATH ol¢h e
radicals A AL Kang 50| Bg viAl A F2
& ol &A)3= flavonoids @ 7|E} phenolVd EZo|| 2]%k
Zrgo g Aksld AAEZA free radicaldl HAE Foisl] 4
otE AAlshs avt gy AWM EATgS Bl
7 UAT

Linoleic acid AF5AFsE AA|#A: Linoleic acid®] =A-s4F
glo] A= G 0.1 mgmLe] AR H7F Al p<0.05 FF
oM, 23 05 2 1.0mg/mLAME p<0.001 FFNA F
og A Azt Aol YEgThFe 2). &, B A
A F2E 059 1.0mg/mLE H7HE linoleic acid §4¢)
70°C, 24A7F BEg & OD. 32 7+ 0.072+£0.007, 0.096+
00012 HA F23kA0 vit. E9F A 2kslA¢) BHTS}
HAEE dbelE-g Bt o2 3 linoleic acid®l A-F
st A &4 dA FEE o) EA3= polyphenol ol
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Fig. 2. Antioxidant effects of 40% ethanol extracts (mg/mL) of
Phellinus ribis on the autoxidation rate of the linoleic acid store
at 70°C.

The values are mean *standard deviation of 4 replications.
Significantly different from control at *p<0.05 and ***p<0.001 by
Student’s t-test.
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Table 1. Superoxide dismutase like activity and angiotensin
converting enzyme inhibition rate of 40% ethanol extracts of
Phellinus ribis"

Attribute Phellinus ribis extracts
SOD like activity 53081 unit/g
ACE inhibition rate 120+ 1.5%

"Value is expressed as mean*tstandard deviation of triplicate
measurements.

g0z werEch 23, 0.1 mgmL ©]3te] A FIRolA
= WhE 12717 o] & FA43] Ak dohubr] AlFrste &
AsA Boke FAEske] synergic E95 71 £ vit. C
o % TF9 oFs kEE S vehien, 0.01 mg/mLel
v ksl a3UF Ao vhehA] et

SOD fAREA: Ay JANA FEE2 SOD FAEES
530+ 81 unit/g® = EFGTHTable 1). SOD= superoxide®
e} g SAAHCEZM superoxide”t sk 4
Z Aoy w3 E AT & U= Bholw, o9 fARgH
28-S she SOD AR EZ2E XA &322 F2 phy-
tocheminaldl &3l= E&o|th Pak 5992 Amillariella
mellea(CE A D Daedalea dickinsii(B| 2] ZWA), Fomi-
tella fraxinea(®}7A ZA Aol FEE 25t SOD &4
o] 7t} sl o, Lee M WAEENE SVMIE
WAl 250 o O] QA A S 7R 7]
2o " FAHA FEFE 4] polyphenol g Ty
A ol ©3] SOD ARl vehd Aox dAdteEh
dtd oz WAl F2ELS FAHY SOD FAMEA g%
10°~10* unitd ths 2 SOD fFARdS e AT,

ACE Xsligy

A A FE2E9 ACEAS] T4 Table 13 7ol
120+£1.5%% JEpT HARE ©]83 ACE A&
Choi 590] Grifola frondosa 5 10%2] AAAE A}&3to]
% &vjol wel ACE Ai&4e& 88 A3 Grifola
frondosa®] cold waterFZEE°] 58.7%2 AL UL
o, ACE AdE84¢ vehlle B8 F2 AE-A2] peptide
EA =2 hexapeptideZ FAH UL st H o
AR F2E9 7S ACE AsigAde 71E] 98zl Youm
T Wagh WFo] & Aot Chung 50 B
339 52900 sl Aol A Eee & F UAUTh

MEZEY

Human #2] Ao tigh de JAHA FE2E AL
=48 AP Ay o3 ZoFg. 3). &, HPAEF
A5499] 79 AR Az vt AlZFae] st
E ATE Bolut 100 mg/mL FEAME 16%2 W-$ B
vert FigAlzel tigk F24 A g7 AY gle AL
2 yepgth Agg AEFQ Hela® % 5Smg/ml ©]3}
9] FroAE A&l 16% ©|stE PO, 50 mg/mLol
AE 45%2 7V 100 mgmLe] T A Aole £
38 Z4 AEo] 50 mgymLEt AT A MESF
ol AGSY A% 0.1mg/mL ©]3te] FEolMe oF 3% =

r o
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Fig. 3. Dose-response effects of 40% ethanol extracts of
Phellinus ribis on the cytotoxicity of human cells.

The values are mean tstandard deviation of 6 replications.
Significantly different from control at *p<0.05, **p<0.01 and
*#¥p<0.001 by Student’s t-test.
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AR
Z2lo] A o] 5 mg/mLAME 24%, 50 mgmLAAE 76%
A AEZEAL AR &[T 7+ A EF SK-Hep-191 o
g NEEARE AZe AEF HeLaolA 249E B4

50 mg/mLAlA 42%2] F2] AE YEr
ok gAY A2 oFaARe] Ao #Ag AN
7Y Sk-Hep-19 th3t MTT assay 23 100 pg/mLe| 5
ToA FAHEY FRRIEEZ] AEX FAAAIHL
904%2 7P =03 Aasigod & dfelxs Al 9
AMA 225 Y FE7F SmgmL olFeR A
A AT thst MEEA o] oFeh

B2 AHgSt A3, 54 AR

o
Mo
off
o
QL
N
&

lo
>,

Hela @ AGS, SK-Hep-1¢} 5 54 4&8E &
o &) AAE ATE Qgsor & FAoE it

ooy

A AN Salmonella typhimurium TAS| Wjg &
guslel ol L AA8H HE9 7t 5431269
o Hls] gy GAWA FE2E9 HY TRt VMR
histidine positive revertant colony®] 7} 25 % 50, 10.0
ng/plate A2l Al 2+ 33.316.8, 36.3+6.9, 4551095 A4
B2 el FrRu 93 A ghste] Edwelde] §l
3L AR EddolE AAske AoR JETHFig. 4). Sal-
monella typhimurium TA1009) 735 AAEF Here] =7t
48.5+9.701aL, A FAWA FE= 25 B 5.0, 10.0 pe/plate
] Al 7HE 54.0+14.8, 48.011.6, 453+1.82 AIEA
gHt} 2.5 ug/plate 2] TF histidine positive revertant col-
ony #7F Ekon}t AAEA [ o ) o) St
A ek, 5.0 2 100 pg/plate XB S = AAEA
grc v Ueht 9 Ediioldo] gle AeE WIHA
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Fig. 4. Reverse mutation test of 40% ethanol extracts of
Phellinus ribis in Salmonella typhimurium TA 98 () and TA
100 (C).

The values are mean *standard deviation of 4 replications.
Significantly different from control at *p<0.05 and **p<0.01 by
Student’s t-test.

thFig. 4). Bae 52 FolHAl FEEE 0|8 6}04 44
ol 55 s A3 AEAA —M =Adol A
& EAFA gthal Bk od, Kim 5

|4 FEE0| #F w} %ﬁmlz*éﬂ 913% 2leud
AAE WA Fiel wEt EdHolA0 Aol7t LS &
F ok wepd, A

TA98 2 TA100°] i3] EAWo] &
2 A

FZ2EL Salmonella typhimurium
2 Aol gl Ao

ko

g’:

Phellinus ribis(8d] FAWA)E oAz A8 3t
g AAYE Xg AMEI Qo a2 EA4de] A FEA
AA Yo} 1XFOF 40% ethanol FZE] HHBAHE T
M A=
a3l 4ol o] nitrosamine®] YQIEZQ) nitrite A A
g8 pH 12914 0.5mg/mL ©l3} FEAE 50% )3},
Z8]53 1mg/mL *#] Al 64.011.6%2] AAZEES Jelde
, l-:l: _o,]}_z-l_g_i 257}.3].0:11;]_ DNA _4‘:/\]- U_l 01— E]—L—, 7]-
S, HEAAR Fo] ANEH FH3te] DPPH radicals
2] AL 0.5 mg/mLolA 62.5+0.3%, 1 mg/mL A& Al
91.310.8%% =7 YeERdT} 2.5% linoleic acid®] AHs-4t3}
o] WA= g4kt B4 AT A3 001 mgml X Al
p<0.05 F=9M, 05 E 1 mgmlodE p<0.001 FFA
F24 A AtEE JAIFY 2™, superoxide dismutase
AL 530481 unit/g Q. E VEbgTh 22, gl
#H = angiotensin converting enzyme A& AL 120+
1L5%2 L &Aol vekstith. Human 2 Ao Wik
MEEA AAd7 HIAFESL AS49¢] 29 100 mg/mL &
1:01]/\11: 16% % 1,}1:4_1,]. A _L}.T—_/Ho] U]OEO]_ o, x].%cﬂ— A-]]
X2l HeLa® A% 50 mg/mLolA 45%2] E»}— HgF AE
2l AGSOlAM = SmgmL @ Al 24%, 50 mg/mLo A &
76%, L&)5l 7kt A Z591 SK-Hep-12} 739 50 mg/mLoIA]
2%2] AEZ=AAE Jehile). Salmonella typhimurium TA98
2 TA1009) gt Edweldd Aldds "y JAHA F
A &R} histidine revertant colony <=7} 2

42 U

SES AAE

H o)A FrlekA] 4k, 259 HIMEEE FVMIARE
histidine revertant colony =7} Z7131X] ol E<dro] o]

pgict.
ARl =2

o] =& 200195 @shE
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