Journal of Mushrooms a3 m 22 ax

2 SXH{dl 2f B Hl A} H A (Grifola frondosa)2| 2| &Y

ZI=E %,
Hoo

Ml
R LA P e

Physiological activitive of Grifola frondosa by log cultivation

and bottle cultivation

Jong-Bong Kim* and Hye-Young Seo

Department of medical life Science, Catholic University of Daegu, Gyungsan 712-702, Korea

ABSTRACT: This research was carried out to determine the differences of physiological activites between Crifola frondosa of log
cultivation(LC) and Crifola frondosa of bottle cultivation(BC). Total flavonoids content, total phenolics content, electron donating
ability(EDA), nitrite-scavenging ability(NSA), SOD-like activity and inhibitory effect of Xanthine oxidase were examined. The
highest value of total flavonoid content is 5.96+0.81 mg/g in water extract from Crifola frondosa of log cultivation at 40°C (LC-
W40) but, one of total phenolics compound is 44.53+0.89 mg/g in water extract from Grifola frondosa of bottle cultivation at
40°... (BC-W40). The EDA using DPPH of BC-W40 extract showed the highest value of 97.14+0.71%. Nitrite-scavenging ability
was 62.55°%e0.36% in extract from Crifola frondosa of BC-W40 at pH 1.2. The value was SOD-like activity showed the highest
value of 18.95°@1.39% in extract from LC-W40. Xanthine oxidase inhibitory activity was the highest value of 54.31+£0.40% in
extract from Crifola frondosa BC-W40, and dependent on concentrations. These results showed that a the antioxidant effects of
Grifola frondosa is excellent. However, physiological activities of Crifola frondosa were not depend on caltivation method regulary,
and were different according to kind of solvents, concentraitions and physialogical factors examined such as EDA, SOD-like

activity and NSA.
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Z23E sl 710l Utk Barstel.
QXA (Grifola frondosa)ol = RAZHE £3+ 3kt

A8 (Kodama et al., 2005; Wu etal., 2006; Kim et al.,
2011), HIV 9AZ-g32 3738} (Talpur et al, 2002;
Park ef al, 2007) &= 2D ZH2HEZA3} (Lee et al,
2007)%5 <olx @4ts} 71 (Mau et al., 2002)°] Ath=
Zlo] we Kt

FAHAL WIFEE, FHgo|HA T ol &abm
FEUErE HIE 7, T, 5Y] T FE Sy 34
sk= AFHE7]AH AL (Shen and Royse, 2002)0.2 R84
7Ex| el & Bkt gFo] Fojutty,

1981 LEofA QA QJAFAu] 7]<0] 7gE o}
g A AMAFSZE 4000=0]7F0] A= ATh (Lee
et al., 2013). QA AFA ] Bgol= WAl 7+
- A& 42 JEAA 12 8l § ol ol 29
HAS A7 = dEAE el Atk 5= 14
HioF o] Al 2 Al A 2712 oW Ale] 2713
frAFsth.

7 % 4 8AEE AR He Bt o 2olvt
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om opHHAIEME FEdHe] B It &
(Kim et al., 2012)°] vj§- =0}, E3] QlZA w7} =] &
= TolwAle Hgey, ikl 5 (Lee e al,
2011)°] Houehar BTt

B AFoxe olet THEte] =alEAEd WAl
QA oAl 717E-E- LA QLA ALe] ik
shso] AEldde v A3t Aude mE 7lE
/g9l Aol & wha) Al skt
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M= 3 SE

NENE W £
B o] AR WANSE A=A LAAY AR

2|
£ A7% TN B ot s JYE
A71EdelA Aulgt Flolct. ARAIZ WA, LEA]6)
A A ol A7 A 20819] FF52} 80% e
A7yste] 33 W FEETh SRS FEAR
ZgtT0)| Al59t AR 20uh9] FEhe dEreS ¥
33 WHE SFEESAT. FEEES filter paper® o3}
3l % rotary evaporator® A EE3IAIL o5 FHAAZ
st A B2 ARSI, ZF Agrit) satodl] uE
A2 B7] 98 FolEEE 50 ug/ml, 100 ug/ml, 300
pg/ml, 500 pg/ml, 1000 ug/ml 5 5252 A9

Z=
tod sk | AAL Aot AEA A s
40°Ce] 2712 AlE A FASE 2081 3T
Wel 80% oleas 7hste] 6A17H4 33] Wk 5
AFE sIRon, 3 FEES dRYHS
et Alg 20000l BEahs 80%
60°C TE7gelA 3A17F &<t 33] W
=7 Aol & gellHe SetEeo|=9 &
al7] Q& =3 erES = ARSI
Kzt FEEL filter paperZ 33 U
rotatory vacuum evaporator® HEES & FAAZXE}
of FELE AxUOH, o]F FEERE IHste] &
AES 93t Al EE AE-EIA T
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2 0.1ml°o]l 10% aluminum nitrate 0.1 mi2}F 1M
potassium acetate 0.1 ml Z2]3Z 80% oll&+S 4.7 mIE 7}
ate] 25C oA 4087F REEAIT] F 415 nmol| A FH=S
2439tk Querceting ©]€3}o] Folin-Denis (AOAC,
2005) ¥Hell ot ST dFFERE A E F
ZA]E Folin-Ciocalteu's phenol regent 0.2 mlE H7}, &
ek ¥ Na,CO, X384 s E3sIint. o37)d] SH745

£ 7}8Fo] Hkg-A171 & spectrophotometerES ARE-Sl] &
FLE 2459t JFS tannic acidE ©|-&3st] S
5 ST FFFHeRNY 7 FEE 3E
H= sigE S A=l

HXIB0is

A AlFEE2] DPPH(1.1-diphenyl-2-picrylhydrazyl)
of digh AxlFesel st Fiksl &2 Blois (1958)
HhHol| 2]3te] 2431t Al 2 mlE ethanolol] 0.2 mM
o] F== 341¢t $ DPPH 1 mlg 7Iste] 37°CellA] 304
ZF RESAIATE WA 517 nm Z2719] spectrophotometer
FEE ST ol WEEE ANtst AAy

=
5o =Z 3t

o -

SOD #AIEE S 53

Marklund & Marklund (1975)2] ®H el w2} hydrogen
peroxide= A7 = RES-S FHullst= pyrogallol®] 43
S 75kl SOD A o2 et d4F
To] AlE 02mLel pH 85Z R4S tris-HCl buffer
2.6 mL2} 7.2mM pyrogallol 0.2 mLE Z7Fste] 25°CollA
07+ WHE- &, IN HCI 0.1 mLE 7131 wk3-& HAAA

—_—

Hhg-ol 2 AkslE pyrogallol®] 42 spectrophotometer
ARSI 420 nmollX FEEE St FEAE F
ok FA7HE] FRES AolE MRS (%)2 sk
F FE52] SOD #AH3 &32 Yepdiich.
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Kato et al., (1987)°] el w2t 1 mMe] NaNO, &
oM 2mLo] I FE A|EE FH7}laL, o7]e] 0.IN
HCI (pH 1.2)3} 0.2 M citrate bufferE AR&-5}o] W3-8
Aol pHE 7247} 1.2, 3.0, 6.0 2 243 & Whg-goo]
S 10mLE o] 37°Colld 1A17F &9t whg &
1 mL FH3A. A719] 2% acetic acidE 5 mLE 7}
B}aL, griess reagent(A:B=1:1, A; 1% sulfanilic acid in
30% acetic acid, B; 1% naphthylamine in 30% acetic
acid) 0.4 mL 7}ele] Egala Aeoln] 1587 Wk
% spectrophotometerE AHE-3l] 520 nmol|A] S3=E
Zqslel A 7Sk RATTE Alole] FHE Aol
WE-2 o) ANt} ol daky 27502 VERgT,

Xanthine oxidase X5l &

Stirpe and Corte (1969)2] el w2} xanthine oxidase
A3l &4 SA3ATh = A1E 0.1 mLe} 0.1 M potassium
phosphate buffer(pH 7.5) 0.6 mLoll xanthine 2 mM< =
2l 7189 0.2 mLE H7FskATE. od7]4] xanthine oxidase
(02U/mL) 0.1 mLE 7Fetd 25°CollA 1537 wh3-AI71
¥ IN HCI 1 mLE 7}slo] Whg-& AAAA W&ol Fof
YA E uric acidE spectrophotometerE ©]-8-3F%] 292 nm
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Fig. 1. Extraction yield from Grifola frondosa
LC: Grifola frondosa by logs cultivation

BC: Grifola frondosa by bottle cultivation
LC-W40: Water extraction at 40°C

LC-E40: 80% ethanol extraction at 40°C
BC-W40: Water extraction at 40°C

BC-E40: 80% ethanol extraction at 40°C

A=A AAHA(LC)F HAu AAHA(BC)S =3
80% oEES 8z &3 A3 E FEE(BC-W40)
ANA 31.71%, 80% &S FZ& (BC-E40)°14 20.48%
Aok A=A JAHAAA = E FEE (LC-W40)olA]
30.21%, 80% o&re FZE(LC-E40)°A 24.63%Ath

FE A FE2 EY HEo] B, FF 227 =5
= ¢ =4 Yepdoe 7129 43 (Lee et al., 2006)}
ANHA 2o AgHe dAsIeH, 7+ FE22AE

2 vlus) Hoks w) =) QA Bk WA o
A AN =gl B =7 Uit ool A3t <Al
HAE =& 8HR sl 2 A H B2 FEE% 895
g & e Aow Ay,

d

& EC|H=n & &t

Az sdEde & F4 ol 270 ©]/d¢] phenolic
hydrokyl(OH)71& 71 22t thARHE: 5 shuz dHaks),
et 5 okt oFelehs 2498 JERATE (Yoshizawa er
al, 1987). =8 ZepRi-o|t C-C,-CEIER Zas)s
9] 4F O kaempferol, rutin, quercetin 5°] AL -
zo| wet ekt A4S Jebd (Hertong e al,
1992). EetH=o|E=e A|H 9| 4bs}, Sgabae] 4 Bl

Lo|E sletE eEt =X
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Table 1. Contents of tatal phenolic in Grifola frondosa extracts

Extract Polyphenols (mg/g)
LC-W40 39.31£0.63
LC-E40 17.394+0.37
BC-W40 44.531+0.89
BC-E40 16.194+0.22

* The abbreviations of introductory remarks are the same as in Fig.1.
All values are mean+ SD of triplicate determinations.

Table 2. Contents of tatal Flavonoids from Grifola frondosa.

Extract Flavonoids (mg/g)
LC-W40 5.96+0.81
LC-E40 3.60+0.80
BC-W40 1.73+0.08
BC-E40 2.74%0.06

* The abbreviations of introductory remarks are the same as in Fig.1.
All values are meantSD of triplicate determinations.

A 2EYAE Y 9EE FoEA =3hiH], &
9 AGES 5 B2 FokilA &85 Tt (Hwang et
al, 2011).

LCs}t BC sIAHAlFEEo] ofd Egfslsst Sohn
wol=E A% Ay ZdHEe] 49 BC-W40014
44.53+£0.89 mg/go 2 7P =kor tsS =2 LC-W40

=]

Jo

1). ZepR o] =9] 79 LC-W409IA 5.96+0.81 mg/g2-
2 7P¢ wol skl AL 2 Tt LC-E400]] o]ofA]
HEA A el Fetr o] = 3haFo] B ul A
A Bt Y50] EJYTH (Table 2). &M 2= EFZ0A
ShaFo] =tk olEst YWY FEsEy FetEx
ol= ke ASAl (Kim ef al, 2008)ETF Sete
FFol, TAWMA, HoMAlE Ko} =9t} (Hong er al,
2012).

MX}Z0{& (Electron donating ability)

DPPHHE-2 AW Ag-2tc)del] 93l ghd}l g4 A%
2 g8xm "8k o, ascorbate, tocopherol,
polyhydroxy &= soHEel] ofa] FelEle] Lo Aol
gAlE= Aot itsl Edeo dxlyesoz dEA
Tt (Mitsuda et al., 1966; Kim et al., 1995; Aoshima
et al, 2004.). DPPHE ©|&3ld LCS BC F2&9] A
Ao S8A S ZAs Axt LCoA F=o wel W40
10.22~96.33%, E40-2 1.61~93.43%% LFEFSTH. BColA
= W40 10.29~97.14%, E40 11.63~93.97%= LtebsEo
™ BC-W40 F=olAE dAgoidido] ZA =R &t
(Table 3).

EE7b SUIstel wel ARgelgde] SHES &
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Table 3. Electron donating ability of extracts from Grifola frondosa.

Extract ug/ml 50 100 300 500 1,000 2,000
Vt-C 52.80+1.17 64.85+0.71 68.88+0.35 70.861+0.32 73.281+0.67 75.5710.21
LC-W40 10.22+0.79 15.52+1.18 43.35+2.01 63.92+2.64 78.72+0.99 96.33+0.49
LC-E40 1.61£1.12 11.65+0.47 34.77+0.54 51.55+2.37 86.44+0.81 93.43+0.63
BC-W40 - 10.29+1.47 50.41+2.52 71.41%+0.51 94.69+0.86 97.1410.71
BC-E40 11.63+2.36 18.91+1.22 41.13+2.00 56.95+0.58 87.86+1.01 93.97+0.34
* The abbreviations of introductory remarks are the same as in Fig.1.
All values are mean = SD of triplicate determinations.
Table 4. Superoxide dismutase(SOD)-like activity in Grifola frondosa extracts.
Extrat ug/mlL 50 100 300 500 1,000
Vt-C 81.00+1.55 88.89+1.12 92.29+0.31 95.34+0.62 97.49+0.31
LC-W40 1.93+1.32 6.1410.30 8.95+1.39 12.46+0.80 18.95+1.39
LC-E40 2.82+1.33 4.76+1.06 7.0510.81 10.76 £0.31 15.87+£0.53
BC-W40 0.68£0.59 2.71£0.78 6.94+0.29 13.20+1.02 19.12+0.29
BC-E40 2.07£1.37 5.53+1.08 8.12+0.60 13.13+0.79 18.65t1.79

* The abbreviations of introductory remarks are the same as in Fig.1.
All values are mean = SD of triplicate determinations.

Ao BC-W40°] 2,000 pg/ml FE0497.1440.71%
2 7P w=e gA4=7F vERET ti&7Ql Vitamin-
C(Vt-C)2] AAFo &AL 52.80~75.57%= 300 ug/mlo]
3le] FLoAE BC-W40HTE o A4S HolA|w
500 pg/mlo]de] FroA= &40 W Ao = ey
T, o]dollAl B upel o] AEAjujel W] wE
ARgAgAol & 2ol= $ATH 28 FolHAl EF
F259] 76.94% (Yoon et al., 2006) HeZFE5E2] o
AHA, EAHAL T7FEEHAIEE] 30~60%K T 3
29S dERl QAmAle] ditskso] SFsithe

& 5 A,

N
o rlo

SOD F7AHEH (Superoxide dismutase - like activity)

giksl g4 F9] 3Rl superoxide dismutase(SOD)
= AEANS #3813 superoxide anion radical(0,)E 3
AR (H)0,)2 A3 7= 98-S Zul3le] peroxidase
1} catalased] ]3] Fallgt EEALe} AFAEALZ HEE o
b AR REE AEAE Boshs 715 she sz
A A AT} (Pryor, 1986). SOD FAAEA S SODS}
AR 8 ko] QA W] superoxideE A|ATOZE
A st ot AkstE Agoflo] WojadE 7RIt (kitani
et al., 2002).

LCS BC FEEEY SODHAREAS =43 A3
LC-W402] 18.95+1.39%, LC-E40 15.874+0.53%, BC-

W40 19.1240.29%, BC-E40 18.65%1.79% %2 &85
THE Aoz Yehd 272 97.4940.31%S} Vitamin
C (Vt-O)Z 1000 pg/mlZ 22332 w2l 97.49+0.31%
Hohs A33] Ygtth (Table 4). &0iut LEAu) (BC)<}
AN (LC) 52 Augel] meE SEe] xlole A4
FUATE 80F 2] MAIEC ek SOD A EAE o
7k 5.28% (Kong et al., 2004)H.th= =94},

OF&l&hed A7{8H (Nitrite scavenging ability)
Aoy opdAt e Aat sl g HAke 2hdA

o] EA)8= amineF2} WHS-3}] nitrosamine
AAFTE, ThEE9] nitrosamineS AW ol A diazoalkane
(CnHyn-Np) 2.2 wis}sto] djitolut thila H= A2
o] S ¢AsIE oz AR 9 ofy FgoA s i

oPIFSe| FUHES JTFS vA &

737 WARJAARZ FEAIE AL AT} (Bartsh et al, 1988).
ANHAFZES] oA aATE Aoldt 5=
pHolA 243 Az RE XA Vi-CHT}F Ygte
2 FZ2E9 LC-W403} BC-W40 oghe FEE9
LC-E403} BC-E40HTt} o}&Xd A2AFo] 93k
(Table 5). =3+ BC-E60S A|9|3 B FE=004
7t =455 oAl arEel] SRS LC S 9

EAu AR BC] HAjE] YA A L] oA Ak



LA} HA QANHA(Grifola frondosa)] BEE4 189

Table 5. Nitrite-scavenging ability of extracts from Grifola frondosa at pH 1.2.

Extract ug/mlL 50 100 300 500 1,000 2,000
Vt-C 21.16%+0.00 53.86+0.42 83.81+1.13 93.49+0.28 97.23+0.28 99.51+0.00
LC-W40 4.16%+0.60 6.08+£0.77 12.39+0.60 18.07+0.37 33.65+0.77 61.07+0.14
pH 1.2 LC-E40 1.41+0.14 1.49+0.25 3.07£0.38 3.57£0.52 7.791£1.93 3.93+£0.43
BC-W40 - 6.321+0.44 16.06£0.10 29.10+0.70 42491227 62.55+0.36
BC-E40 - 0.25+0.54 2.32+0.76 4.76+0.29 8.02t1.04 12.09+1.83
* The abbreviations of introductory remarks are the same as in Fig.1.
All values are mean = SD of triplicate determinations.
Table 6. Xanthine oxidase inhibition activites of extracts of the Grifola frondosa extracts.
ug/mL
Extract 50 100 300 500 1,000 2,000
Vt-C 1.96+0.94 10.71+0.69 15.08 £2.28 32.73+1.71 42.99+1.63 57.16+1.88
LC-W40 3.10+0.88 8.14£1.07 14.81£1.19 20.16+0.36 28.53+2.16 40.47 £1.07
LC-E40 3.89+0.82 9.75+0.43 13.50+0.54 25.43+0.43 32.73+1.28 40.01x2.75
BC-W40 2.55+0.88 9.69+1.84 22.45+2.70 32.65+2.04 38.61+£2.99 42.35£0.72
BC-E40 2.25+1.12 7.12£0.32 13.11+1.41 20.41+0.86 33.71+0.97 54.31+0.40

* The abbreviations of introductory remarks are the same as in Fig.1.

All values are mean + SD of triplicate determinations.

27%50] 27 =4t} o= Gray9} Dugan (Gray ef al,
1975)0] B33k A3} 74o] nitritets oF1F9F wE-g-aho]
AEZ2QI nitrosomines FAd3H= oA pHIT e
=2 HkgS w7 WK 22 pH 1.200A4 nitrite #7184 0]
OE pH e =8d AL 2 d3det= dX|&t
ATH TS BC-W402] FEE14 &) 62.55£0.36%
2 7P =94t Tl € FEE 1000 ppm3 pH
12 7oA e] o}kl 23815 72.61% (Yoon et al,
2006) Hrli= GA| e} o] FERE FEEC] 44.4%,
43.4% (Lee et al., 2005)2.t} E=4T}.

Xanthine oxidase X{3f| &4

AA W purine A FoIskE §491 Xanthine
oxidasei= xanthine %= hypoxanthine 255 uric acid
= @5, uric acid7} €7 Wol S7HE™E W 83
o2 Rl ZHd FAEo] F5E Yo7 TFS
Sk BNk ofue} A FtE o] AESkS fikst
St} (Storch and Ferber, 1988). w&}A Xanthine
oxidase®] A A= free radicale] WAL JAsIE=
ksl, ek, =3t 2 FHF T F8g aiolt
(Jung et al, 2011). AHAFZE2] LC9 BC FE&=
E2 FEEY vt TUESE =2 AdeS B
™ 2,000 pg/ml F=oA BC-E40°] 54.31+0.40%Z A
&0 71 =4 UERTE (Table 6). BC dAHAle] &
do] LCHET & 73S UepiAT. iz Vi-CF

o
N o

Q.
=

B ox

W3S W 300 pgml ©)’de] Ais T8 FEEC
T7F wold s E4do] oY 50 pg/mle] FEO)
LC =253 BC-W40, BC-E40 283 300 pg/mle]
BC-W40°] Vt-CH T} Xanthine oxidaseES S 202 A
A & 4 JS Aoz FAEH, o9 dAMAFE
EE9] Xanthine A3 WG H oMl &, H
Ee FEE 2000 pg/ml 94% ©1’del A (Lee et al,
2006) Hth= Skon}t 72+ 249 §%5EE (Lee and
Ann, 2002) Hoh= =904t}

& Q
B Aol A A S AR Ao we

BB Aol7t YEAS W) 5ol FaASIATH
F Fohiwols I, F E B, AT, ok

HaA%, SOD A, Xanthine oxidase A3l 5= &
Aoisint. & FThReo] B 40°C ol F2T
L) QAL 5.96+0.81 mg/go] 7P B} F )

SEFE 40°C EollA F=3 WA ALl 44.53+0.89
mg/ge] 74 =%ttt DPPHE ©]-&38lo] =43 HAA}z-o
T2 BC-W40 JAHA FEF2] 97.14£0.71%7F 7H8
=kt obAANAE S-S pH 1.2014 BC-W40 LAHHA
23k A9 62.55+036%7F 7PE =T P e
SOD A S LC-WA0ERE F%3 F259] 18.95
+1.39%Ath. LA 2] Xanthine A3 EZH= BC-W40



FEE 54.13+10.40%7F 7P =93 2 a3 T
HF ST ode] AfE2 o HH% Aol 53k uts)
7150l 9eS RAFATH 23 JAAle] ARS8 E
2 Ae) e wel A= &% e T, F
= 9 AxFF, SOD A= O}él 2T 52
2o A Ag QolEq uet %a&ﬂ.

aAMel =2

¥ ATE ORISR A el S ol Folge.

o QAL B $U71%9 oA FUAIRTE AT
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