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Antioxidant effect of ethanol extract from Poria cocos depending on cultivation methods
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ABSTRACT

Objectives : Poria cocos Wolf has been widely used in Korean medicine as a medicinal fungus, In this study, we
investigated that comparative anti—oxidant effects of ethanol extract from wild Poria cocos (WP) and plastic
bag—-cultivated Poria cocos (PBP).

Methods : Total polyphenol and flavonoid contents in WP and PBP extract were monitored, And DPPH, ABTS, hydroxyl
(- OH) free radical scavenging capacity, reducing power and xanthine oxidase inhibition activities of them were
determined at 5, 1, 0.5 mg/ml concentrations,

Results : Higher total polyphenol contents were found in the PBP extract (52.07+0.6 mg/TAEg) than in the WP
extract (28.44+0.26 mg/TAEg). The flavonoid contents in WP and PBP extract were 17.29+0.30 mg/ RUEg,
21.36+0.40 mg/ RUEg, respectively. Also, DPPH, ABTS and - OH free radical scavenging capacity of PBP extract
in treated concentrations (5, 1, 0.5 mg/ml) significantly increased compared to those of WP—treated group. In particular,
DPPH, ABTS free radical scavenging capacity and reducing power of PBP extract at 5 mg/ml concentration were
similar to positive control (BHA or vit. C). Xanthine oxidase (XO) inhibition rate in both extract increased dose
dependently, But it was significantly increased in PBP—treated group, only at 5 mg/ml, compared to those of
WP—treated group. Then, their inhibition rate by PBP was similar to positive control (BHA).

Conclusions : These results suggest that PBP extract is superior to WP extract in anti—oxidant capacity thus PBP
can be applied in variable antioxidative products as a substitute for WP,

Key words : Anti—oxidant, wild Poria cocos, plastic bag—cultivated Foria cocos, free radical scavenging capacity,
total polyphenols
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I.A &

5% (Poria cocos Wolf)& 2U-5-9] Hejo] 7] 4st= It
H| 24 ZH(Polyporaceae) ] Moz, A7zbo| weh WEgn
Ausgos REY 24T Po TS e AL 2
Alojgt gtk BEo sastE 4R 2A4E, 2714 2
u|EFe] gald e e glom, JERE AYZE, ok
g, AL 5O BH O Yo Y] AHgE Fop e
FAE, FEF, TS S Bt H2 AUt Ho
A z@g oFElgRoBL p-glucan L triterpene,
pachymaran 5] it} ?0]5 % p—glucand} triterpene
WA 2AAY T A 57)5, FAeE, Ft, FE5, FHkel
#H2 59| ZFrt BuEo|Yo Y By Fof geEe] g
pachyman< f—1,3—glucan®|A] —1,65X|E 7[X&= L&A}
ttgR 0|1, pachymarane pachyman®] f—1,3—glucan®]
A p-1,68A% 7HAA ¢ Bgrpgoz'’ pachyman
AA) FEF 42 gAT F27F ¥k pachymaran©] =
W e g g vetint”?

E& (Hoelen)E &8 (Poria cocos Wolf)2] vpZZ& A|A
gt AR AL BHFE oHE AAY AAE Hs) Av
AXEd], Feng''e Bado] 7Adel Baju]o] QJFEHo
599 YREY oty Busigot, b Zds 59
AQIY L FFH 4L 7HAE o= ok 59 fFEET
Ue BYS FYite] SR gon, 8 A7 F
o] S2AFo 2 A3 7HF 9] 4 So] 2T Yt?,

Az F VeudBxSolgATA &L NLEA
=, WiF Aito] 7Hset o] Wo] g2 HgHo =
55 g 9 229 Sl T=&e] F Aolztar Bushglt),

AAY AP FA ] B oHRAE = TZTHAANA &
Ak Aba T AR FEEAQA 4T (reactive oxygen
species, ROS)2. 2 A% ==t AWollA Z+E F4tst a4t
FAEL 4R olF Aot AT ZF A el &)
ohe] AT A E O] oA At 4tst o s il
23, A4S DNA &894 5 AA W Bd Az&4t
& gont?,

24t S W] A% dEdd FAY FAEAI
butylated hydroxytoluene (BHT), butylated hydroxyanisole
(BHA)®| B o8 el AT 7Aooz AZH7H &
of da] AMSEI YA A3} W IorEAY g B
E50] HEXHA AAFASA ] et S0l worRA
2R g3t ATE BEE DAY Foloh . mekA B A7
A= AL B FE2ET i BAte] 7Hedt vid s A
oz Auje By FEE9 A a5S vlas Rz gt

=

I A= 2 ed
1. A=

1) Alek 2 7(7]
Folin & Ciocalteau’ s phenol reagent, tannic acid, rutin
L—ascorbic

hydrate, 1,1-diphenyl—2-picrylhydrazyl,

acid, potassium persulfate, thiobarbituric acid, 2,2—azino—
bis (8—ethylbenzthiazoline—6—sulfonic acid, diammonium
salt (Sigma), diethylene glycol, sodium carbonate (Junsei),
UV/VIS spectrophotometer (Lambda35, Perkin Elmer),
vortex mixer (G—560, Scientific industries), water bath
(WB—11, Daihan scientific), iron(I) sulfate (FeSos -
7H20),EDTA, NaOH(GenerayBiotech), trichloroaceticacid,
phosphoricacid, potassiumferricyanide(Duksan)< AR5}

.

2) A=

& Aol A7t B (Poria cocos Wolf)2 A4 £33
(FEAL, wild Poria cocos : WP} o S'Wo] 7ugt vy
B2 oz AulE EFH(plastic bag—cultivated Poria cocos
; PBP)S HAAAFAHF2Fs2FHUANA ATk on,
A FE REEE AWNS AAstA ARE AMSIAT

st AHE EY (WP, PBP)S A&, Hxs}o]
ZF A& 1 kg@d LIU(V/V)HIERE F33 E& 8T &)
10 L2 Y3 %%7] (KSNP Bl 130-240L, A7 A4t4)
2 100CelA 12A17F g7 353t o] AFdS FaY
Zdj7]o] AT (FERE, No, 2)& o83t At o5, &
¢ 3|A H%7] (N-1100, Eyela)2 ¥23l1 52 A=A
T Az 2Ustd 2552 AHESHE AL, WPe PBPY =58
2 747+ 0,23%, 0,38%% T,

2) & Hs & 59
% vl T Folin—Denisy] ™ol &3] ZH3HAT,

Z, 70 343 10 mg/mle] ZF AJRE 500 ul®t Folin
& Ciocalteau’ s phenol reagent (Sigma) 500 ulE &35}
o Z E33t § A2oA 3BT ¥-SA17]AL, 10% NasCos
(sodiumcarbonate, Junsei)500ulE F7}sle] FE3] E3HA]
0 5 A2oA 1AZE BESAIFT, EE2FRP IS tannic
acid (Sigma)E FZFEZ=Z 3o AP UV/VIS
Spectrophotometer (Lambda35, Perkin Elmer)2 3%
760 nmol| A &35t

w

)& E2HL0|E 32 &
% ZetRwolE ¥ 4L Jia 27E WPse] 43}
Aot FEARE 10 mg/mle] FE2 FR; 345t
diethylene glycol (Junsei) 2 ml, 0.1 N NaOH (Generay
Biotech) 0.2 mlE H7}ste] 4204 1A17F 5 W84,
EZAAZAL rutin hydrate (Sigma)E FZEZE 319
AP I FFE 420 nmoll A EAsHTH

B\

4) DPPH (1,1—diphenyl—2—picrylhydrazyl) free radical
A2AHEE =4

DPPH (1,1-diphenyl—2—picrylhydrazyl) free radical
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2784 2742 Blois W™ gol g3t DPPH (1,1-
diphenyl—2-picrylhydrazyl, Sigma)x ofgt2o] 343}
0.4 mM FEZ A§SAT SEES 34T 2 A2 1 mish
DPPH 50 ul® 10%7F vortex mixer (G—560, Scientific
industries) 2 Zggt 3 A2 A 3087 Agste] vk
F 992 517 nmold FHEE St

1}

5) ABTS radical A7 &M =X

ABTS Radical 2784e Ven den berg®59] urie
o|-g35te] 2P FA YRTE-E L—ascorbic acid (Sigma)
£ AFE3HY T 2.45 mM potassium persulfate (Sigma)©ll
100 ml %42 348 & 7 mM ABTS (2,2—azino—bis
(3—ethylbenzthiazoline—6—sulfonic acid) diammonium
salt, Sigma)E 3 X% potassium persulfate?} £33t &
A28 oA 16A17F WAA|A ABTS+E A/ AH T 16
A7t % 734 nmoA FFE o] 0.7+0.057F HE=E ogt
Lo 3|4ste] TrE ABTS AJ2F 1 ml¢t 22t 5 mg/ml, 1
mg/ml, 0.5 mg/ml ¥=9 57 FEE 0.05 mlE g3}
o 30C ¥}24=% (WB-11, Daihan scientific)o] 20& Ht
SAZI & 734 nmolA FFEE SHTAL FY dxEe

2 L—ascorbic acid (Sigma)E& A3}t

6) Hydroxyl radical ( - OH) A& =

- OH £A%4 %32 Halliwell & $-§3o] 243t
S ¥ 2T BHAE AMESHAH 2 5= 9d A&
200 wfoll 10 mM iron(1) sulfate (FeSos - 7TH20) 200 ul,
10 mM EDTA (Generay) 200u¢,10 mM 2—deoxy—D-ribose
200 w0, 10 mM H202 200 wE 7}sto] £33 & 242
37CAA 1A Bt WA 1AIZE & 2.8% TCA
(trichloroacetic acid, Duksan) 1 ml, 1% TBA (thiobarbituric
acid, Sigma) 1 mlE 7}ste] F24=F 100C, 1087 &+
T 3435 YZA7 T 520 nmollA A3k

A

02

7) Reducing power (St42) =

Reducing power (3¢8) 32 Z 5= ¥ A8 0.1 ml
o 0.2 M ¢1A4F &+ (phosphoric acid, Duksan, pH 6.8)
0.25 mle} 1% potassium ferricyanide (KsFe(CN)s,
Duksan)0,25ml& &§ate], 242 50CAA 2087 vt
SAHT, 0.25 mle 10% TCA (trichloroacetic acid,
Duksan)& 7}t 3000 rpmellA 1087+ fAEHE
B35l dojz AEHS FstaL 0.1% ferric chloride (Fecls)
0.05mlE YolA TGS FEAIZ] T, 700 nmolA
FH=E EHs5tar

-~

8) Xanthine oxidase (XO) XMsHEN =X

Xanthine oxidase 42 Rajagopalan’”#& #us}
o =A3}gck 0.1 M potassium phosphate &= (pH
7.5)9] xanthine 2 mM& =¢1 7]&H 1 mlo] XO (0.25
U/ml) 100 ul®t =¥ A& 100 ulE A7}, izl
EANEY YAl 2RSS 100 ulS H7Kste 37CoA 587
HHS-A171 &, 20% trichloroacetic acid (TCA) 1 mlE A7}

ZFEEY A 2y 109

3t Hk3-& FZAIFTE 3,500 rpmol|A] 1587 YA &3}
3 NS H3le] A E uric acid® FFE=E 292 nmol
A EAst ot

9) EAIx2|

2 Z3ol FBAAElE IBM SPSS Statistics 22
(Statistical package for the social sciences, SPSS Inc.,
Chicago)E AF&3to] A&} Student's t—test2H £
FE2E9Y 27 Zolg EATEHY, &4 22 B TAH +
9JA4-L Duncan’ s multiple range testE AR&3to] AEs}
A G25EL 0,05 o]5t= AT

o
i3
i
T
38
o

E< 10 mg/ml BEZ 3] F ZT]vE
T e 243 An g EXHe 2 ujE 2
o] 2 Zalv| TS 52.07+0.6 mg/TAEg, & Z

3

BxHoz AQujE B 2EE 2 ET¥E o] Ad
A 2o vlg] {23 %o ¥ ZetHolt e
ESEHT $2 7S YEY ith(Table 1).
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Table 1. The total polyphenol and total flavonoid contents of
ethanol extract from wild Poria cocos (WP) and plastic
bag-cultivated Poria cocos (PBP)

Total polyphenols Total flavonoids
(mg/TAEg)” (mg/RUEg)”
WP 28.44+0,26 21.36+0.40
PBP 52.07+0.6 17.29+0.30

The data were expressed as the mean * SD. (n=3). Significant
differences between WP vs PBP are indicated ; *p¢0.05, ***p<0.001.
1) Tannic acid equivalents, 2) Rutin equivalents.

2. DPPH Free Radical &2A&A

Hd A He 2 Qe 5 &1 AL 58 =589
Fatst &A4S H7iek] $18 DPPH 2oz 27452 533t
CFEEY ¥EE 5 mg/ml, 1 mg/ml, 0.5 mg/mlZ
g A HdB Ao R AujE 5y FEEL A4

FEEO BF 5k YEHor JrIstgloeH, s=d
Id8AHeE Aud 55 F=EE504E 42 88.83+0.56%,
82.20+1.53%, 79.04+0.13%°]Q1, AAA B &5
NA= A 5= H=2 242 85,86+ 1,28%, 76.27+0,13%,
57.83+0.45%=2 H|dBAHOE AujdE Y FE&E0 ZE
A FEoA AAL B FEERT 274 0] A4
Bttt B3 B AR Qe EF 552 1 mg/ml,
0.5 mg/mle] FZoA AAAA B &5l B3 Fo5tA
Aol 4o, Smg/mloAe FAHETS BHASH

[}

A e
ol oxt LU

T
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FAE 2A84E B Ack(Figure 1).
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Figure 1. DPPH free radical scavenging activities of ethanol extract
from wild Poria cocos (WP) and plastic bag-cultivated Poria cocos
(PBP).

The data were expressed as the mean + SD (n=3). Significant
differences between WP vs PBP are indicated ; *p{0.05. **p¢0.001.

3. ABTS radical
AAA By 22823 ujdE oz AujE £ 228

< 5 mg/ml, 1 mg/ml, 0.5 mg/ml A= A1}, ABTS &
AGGZ HdeAR R Qe B FE2ET A4 £
- s=Z
+

o
27 &4

FEE0| BF 5k oEFHO R FUISA L, HEdEAH
e £ FE2ES AT oA 2AEA ] 76.61
0.25%, 25.95+1.28%, 16,45+0,10% A cF, QA 28 =
229 HYsE ¥ 2ATHL 92.37+0.27%, 37.20+0.40%,
22.57+0.50%%2 5 mg/ml, 1 mg/ml, 0.5 mg/mle] A
FEAA HEFAYORE AQujE BEF FEEEY FoFo
2 3 ZA4 =Yk (Figure 2),
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Figure 2. ABTS radical scavenging activities of ethanol extract from
wild Poria cocos (WP) and plastic bag—cultivated Poria cocos
(PBP).

The data were expressed as the mean + SD (n=3). Significant
differences between WP vs PBP are indicated ; *p{0.05. **p<0.001.

4, Hydroxyl radical ( - OH) 2A&A &3
Hd S AR Quje B8 557 A4 53
5 mg/ml, 1 mg/ml, 0.5 mg/mle& 2|3} hydroxyl

radical (- OH) £AZYE ST 23, vdSAHez A
g 5y F2EE2 2 AY =4 50.40%0.86%,
43.69+0.95%, 19.72+0.48%% & JE&H o7 Z7}51¢]
I, AAA By 2222 23.87+1,78%, 13.83+0,43%,
12.83£0.50%22 S7Ige 24, vdeAHor Quld 5
FEE0] A4 BF FE2E H8) ZE A =4 &
5 A aAZA o] E}ch(Figure 3).
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Figure 3. Hydroxyl radical scavenging activities of ethanol extract
from wild Poria cocos (WP) and plastic bag—cultivated Poria cocos
(PBP).

The data were expressed as the mean = SD (n=3). Significant

differences between WP vs PBP are indicated ; *p{0.05.
5. Reducing power (3g8) &
Hd Ao 2 Quljd 55 FE=1 AaA B ?iﬁ”"

oldelS 77 5 mg/ml, 1 mg/ml, 0.5 mg/mle A& &

oA 24T A3}, vdEAHo R Aujd BY 2259 &
Ago] Z+2+e] A2l =l A 84,.20+0.17%, 60.34+0.58%,
44,49+0.23%2 AA4 55 2E2E9] A 7= E YUY
ol 58.26+1.02%, 48.87+0.38%, 30.24+1.07%Xt} {2
314 =9tk 3 Azl BHA A Zof|l= 94,00+0,07%
o, HdExHoz Aujd B3P FEE 5 mg/ml A

39| gt 7H At cH(Figure 4).

100

n sFEF WP
g0
B o
g £0 :
< *
& B -
=4
oo 40
§ *
2 =@ k7
20
10
0
Smg/ml img/ml 0.5mg/ml BHA 0. lmg/ml

Foriacocos

Figure 4. Reducing power of ethanol extract from wild Poria
cocos (WP) and plastic bag—cultivated Poria cocos (PBP).
The data were expressed as the mean + SD (n=3). Significant
differences between WP vs PBP are indicated ; *p{0.05.
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6. Xanthine oxidase (XO) A3} &4 &A

HEEAHo 2 Aujd B 253 AL 51 =
2 Z}7} 5 mg/ml, 1 mg/ml, 0.5 mg/mle] =2 AT
xanthine oxidase (XO)9 AIHZAHLE &A% Zn
mg/mle] oA BidEAPer AujE 5P =
Asf&o] 69.17+0.19%02 7HF Egrom, oFAT
BHAS} fARE £=X& Eith HdSAHe= Aujd
FZ2E9 A2 5= 1 mg/ml, 0.5 mg/mloXE= 24,25+0.57%,
11.09+0.56%9 Asf&s AL, AL 5 2282 5
= 9 7ho] 35.34+0.19%, 20.02+0,.28%= et v]d
BAHLE AuE EF FEEL 5 mg/ml AFFEAAT
A B 255(64.48+0.38%)°0 v 2%t A&ol
4= Ach(Figure 5).
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Figure 5. Xanthine oxidase inhibition rate of ethanol extract from
wild Poria cocos (WP) and plastic bag—cultivated Poria cocos (PBP).
The data were expressed as the mean + SD (n=3). Significant
differences between WP vs PBP are indicated ; *p¢0.05.

Inhibition rate ()

Lmgfml (15mafml

EHA 01me/ml

v, x #

XA oA BAAEAZE(reactive oxygen species, ROS)
o] AAE|o] B &o] ZAEW AT &4fo] T o
Aol A BAxAF] Yoz AT Asky AEFHAE
AWl A X AzpAsE, S Z A Zd DNA 5 £422 9,
GBI, A 5 dodry rustge T, &
3t ROSZ <13 MMPs (matrix metalloproteinases) 2@ o]
SEEHEG? 9% go MMPse] B4o] F7hE A
o] Zehdl B2 % =542 2AANG mebA S4gaka
9] Y& AL MMPs 84E ZAA7|E Ba5E 7HA
FASA ATV FEAE FE FFAAAAREYD ogd
polyphenol& ¥ flavonoidF& ©]§ste] &dts] Y=L
%]\]:]_36,37).

5% (Poria cocos)& FIKBE, MBIEL, TEKEERD,
TREKIEHE, MrEad SO giF a%Ve 2tn glo] gz
wo] AREE I 9oy, FfollA AJatElE o] faFHTH
ol giRE T FYol &t qlk. fyEAE
1980 =R¢ AFAu7F AZr=E o] 1990t ol Aug o]
&g =HAAT, AFAE BFP ] AEAgo] BolA 1EH,

Thghe A AEAEE e Aol AT, wmakA

ZFEEY A 2y 111

2 do A ok 5 oate] AutE wEBEE o] §at
% Aoz AuE EIFS 242 o]8dte] A4t
Bagto] gatst 852 v watct.

AEA] BEee] 9 #EA IIELS phenolic
hydroxyl (- OH)7]|& 7}A 1 Q7] & oz EESH
2 Agtst, kst ok, Follo|= 5 tharat A Aol
ot gt Ze)uiso] 2H 229 SR i-o|=9} By

S ghepe) /b gatstee] A4S nX s 2E Qe &
G Qe B Ao & ZejdsT) et o= Rk
& 243 A%, Zeds ke udE gz Hujg
H

FEE0] AL 519 FE= vis) oy, SR
3

o

A AstE AN 7L B4 sz g A W
35 AA AT E 8- A

ABTS 2AZ4 £3H DPPH £2AZA &3 v3t
HHog ojn] YHE AF A2 AA =5 FF= &
o2 AEste] ABTS 2AZAS SATT & dFlA
DPPH % ABTS &£A84 SHA B =4 HdEAY
o2 AujE B FEEC| AL B FEE vl €4
o] A B4 =3It Hydroxyl radical& @/d4ita oz
% setd o= whgAdol v Zste] AA W nEA AEE
) wsht o W 5 wbg k] fclo] |k, makA
hydroxyl radical £A8/dE Fa AZT4E JAYHHS
AR A 7| 1 ABHE S 27 ske] FAs kg woht?,

gutd o 2 FASAl= A 4HE o] A =4 4sE
W2)3}=d|, reducing power: Fel o)A Fe?'z T YEHL
AT E T2 SA% Aoz Yol =345 JAks
o] Eop Y mgEAMoz AYuiE B FEEA
hydroxyl radical®} reducing power’} & S&F o2 =
7hetg e, AL 5 FE259 B BE 5= A
Al =& ol yetenz vdgAyes AujE Hg9
FASE A5l B B2 AoE AZdr, & APA veld
viel Zro] | vid B AW o2 AujE BT 9] 943 FAEEA]
< A4t B vl o35t dled E29 dEelA 7]
3 Aoz AlR"ch Masahiro 5% & Magnolia cortex

=2 FAE 242 HEdREd @Y magnolol,
honokiol®] 943t hydroxyl radical £#2Hg Sof 23t A
ojgta Hugk vf ik, EF, HEFAR R Aujdt HF
FEENA AATAsT F HE dFol #A YEHET.
AAF Aol Hs B9 3Aike A xolH, o] & A
W52 AAFOB0] £ & Kang 509 A7 Aet o
A&t

Xanthine oxidase (XO)& A WollA purin, pyrimidine,
heterocyclic compound®] tjAld] #A3= A2 gAKHE
¢l xanthine, hypoxanthine®|A] uric acid, Oy & ATt
o old FAE Oy = AW & E29Y A8 &4 Y
st =3} o, AEW AT 59 o] Ao, o] A A

OrOr’
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AEAE 2k FEAR 0| §HER 0|8 Hafsta A5 el
) o] eAslel sk st S0l Aaks 1
T R Aol X0 A4S B HdEA Mo Al

9 23 23BY AN BY F2E 2F S5 gzmos
% TR AT LA R Y By F
20| Ao BY 22 BRT ATl ETh ol 4
A0 ZAsHe A4 B49) hydroxyl7] o] 4 &
& Asse] AHBA Kfolel Aoz Az,

919 Aol 4, Aol AT B (QFEAD 2EEo| b
) A LAY At By F2Bo] AYHO
2 st GAo] Hold 0= Yehgonz, udg 4
W mEe il BAE BAE EE 7154 AEY 4%
24 ol Yol Ae] Bg 7bsAol A Ea & 4
o o]gE HUEAWE NEAL 7h Hael o A
HsdtA & Ao AZEHm, o2 AL thaks Gelo
Ao 4 A7k st Eojof & Roltt,

s

v.3a &
B dAFNAMe B (Poria cocos)d Aufje]| o2 g4t
3t &S &5 Yot AES AP Ay oLy 22
ZES 4o

L HgEA o Aug %
ol FaFol AAt B3
245 5et.

4

2. DPPH 9 ABTS radical &7 %52 Ag4 B8 &
B U BAYoR e By 2380 5 2 uE
ZoEHog FIHHI B3] v BAHOR Auj
By 2280 UL 27%0] s ¥ Ao

b},
3. - OH £7%& vgBxgos g 23
e

Hlsf Fo5HA =& 84S UEhith

4, EHE2 Adat %%‘ FEEN LAY R Aujd

Y FE2EY F & BEFAA sERYEH R FUtst
oL, Hl‘é%xl‘%ﬂi e 2 2z2o| gHAE}
gigo] £tk

5. Xanthine oxidase A3 AL A B8 F&2E7}
HdZAHe R fujd 5 FEEY F & 54
FrOEAH R ZILEHY FrolA BEEA
Hoz AujdE B S %—4 o082 =7 54
A,

ﬂﬂw

webA, glo) Anz mo} uldEAHoz AuH
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