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ABSTRACT: The fractions obtained from the mycelia and their culture broth of Agrocybe cyvlindracea and Phell-
inus igniarius were tested for the antioxidation activities. In electron donating ability test, strong activities more
than 70% were observed in ethyl acetate and hutanol fractions of A. cylindracea mycelium, butanol fraction of 4.
cylindracea culture broth, diethyl ether fraction of B igniarius myceliom, and diethyl ether and ethyl acetate frac-

tions

of P igniarfus culture broth, Lipid peroxidation inhibition was observed in diethyl ether, butanol and water

fractions of A. cylindracea mycelinm, and water fraction of A. ¢ylindracea culture broth. In xanthine oxidase activity
test, fractions obtained from the mycelium and culture broth of A. eylindracea induced the decrease in uric acid
production. Activities of 50~60% of nitrite scavenging ability were observed in diethyl ether fraction of A. cyfin-
dracea mycelium, ethyl acetate and water fractions of A. cylindracea culture broth, diethyl ether fraction of P ign-
iarius mycelium, and diethy] ether; chloroform, butanel and water fractions of P igniarius culture broth. In melanin
biosynthesis inhibition activity measurement, water fraction of A. cylindraced mycelium and butanol fraction of P
igniarius mycelium showed twice higher activities than control. From these results, the fungi of P ignierius and

A. eylindracea had strong antioxidant activities.
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AA G 4= 9= EEE FAE de EEHe] Yo,
1008478 #48 A7t e, B8] w2 |97
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3, A AREEHOIA AL e F4EEA F tocopherol
e o a3zt H| A B (Cort, 1974)0]3, butylated
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2E ¥ IEHE Hojd a3t} FARAE &
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0.1%, agar 1.5%) HE3ted 28+£1°CollA 747 W%
3 & #A] 7HPERIEE 5 mm cork borer2 A Thale]
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23 v EpoIHAlLE 8U7t lEujeksiict. o] Ay
&< homogenizer(Nissei AN-11, Japan)= w23} 3
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Liguid cultured mycelium

[‘Ex tract with methanal

Methano! extract

+Add distilled water
sExtract with diethyl ether

Fr. Diethyl ether Aqueous phase
+Extract with chinroform
F Fr. Chloraform Anueous phase

wExtract with ethyl acelate

=

Aguecus phase

Fig. 1. Fractionation of liquid culured mycelium of Agrocybe
cylindracea and Phellinus igniarius,
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Fig. 2. Fractionation of culture broth of Agrocybe cylindracea
and Phellinus igniarius.
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Eob A9 ohE 520 nmel M S3 =8 248t 4
AFATE 100 - (AR AH7e] SFEAIR RE/)FE
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&l 7k AE 0.1 mel K. P buffer 0.4 mi} 7hgA
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sodium dodecyl sulfate(SDS) .2 mi, 20% acetate buf-
fer(pH3.5) 1.5m{ ¥ 0.8% thiobarbituric acid(TBA)YE
A 15miE 71l 95°CellM [AIZE E9F WREAl7| A AR
o= Yrisigict. A4 2] TBA reactive substance
£ n-butanol : pyridine(15 : 1, v/v) EFgg oz oldr|A
7 532 nmell A FE 50 HElE &%k Agsisinh
ksl Ae] ghepe TEHA G vt w1 mgd
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Xanthine oxidase2| 88T X

Xanthine oxidase 24 Z42 Stirpes}d Della(1969)2]
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. S, hikiniensis NRRL B-10495 Papavizas’ VDYA
agar AFABIA] (V-8 juice 200 m/, glucose 2 g, yeast exiract
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EpSlG, WEAEHA Y AXFT dEEAT A
cylindraceast VI8t oS VBRI, A S
259 diethyl ether 3-8} ethyl acetate ¥-& oA 7
Zy 78.7%, 53.4%4] Edol Vel i, widte] diethyl
ether 3-8, ethyl acetate ¥ 3} butanol E&ei|*] z}Hzt
82.6%, 71.2%, 69.4%=2 Z4RA=H P igniariusol A
= TAA FE5F Bop s ddola] 2k F8e] Be] 2
= o F£L 702 yeyton, AHFHoR vy, 5
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Table 1. Electron donating abilities of various fractions obtained
from Agrocybe cylindracea and Phellinus igniarius.

Fractions” Electron donating abilities (%Y

BHT 93,70
Mycelinm
ACME 38.88
ACMC 23.84
ACMA 76.68
ACMB 83.14
ACMD 24.54
Culture Broth
ACBE 65.97
ACBC 3532
ACBA 45,10
ACEBB 73.56
ACBD =<
Mycelium
PIME 78.68
PIMC 25.51
PIMA 53.40
PIMB 3405
PIMD 2533
Culture Broth
PIBE 82.64
PIBC 6.00
PIBA 71.20
PIBB 69.44
PIBD 4463

"BHT : Positive control, ACME : Diethyl ether fraction of A. cylin-
dracea mycelium, ACMC : Chloroform fraction of A. cylindracea
mycelinm, ACMA : Ethyl acetate fraction of 4. eylindracea myce-
lium, ACMB ; Butanal fraction of A. eylindracea mycelium, ACMD :
Distilled water fraction of A. cvlindracea mycelium, ACBE : Digthyl
cther fraction of A, cviindracea culture broth, ACBC : Chloroform
fraction of A. cylindracea culture broth, ACBA : Ethyl acetate frac-
tion of A. eviindracea cultare broth, ACBB : Butanol fraction of A.
eviindracea culture broth, ACBD : Distilled water fraction of A.
cylindrucea culture broth, PIME : Diethyl ether fraction of B igni-
arins mycelium, PIMC : Chloroform fraction of P igniarius myce-
lium, PIMA : Ethyl acetate fraction of P igniarius mycelium, PIMB :
Butanol fraction of P ignigrius mycelium, PIMD : Distlled water
fraction of P igniarius mycelium, PIBE : Diethyl ether fraction of £
igniarius culture broth, PIBC : Chloroform fraction of P igniarius
culture broth, PIBA. : Ethyl acetate fraction of P igmicerius culture
broth, PIBB : Butanol fraction of P igniarius culture broth, FIBD :
Distilled water fraction of £ igniarius culture broth. Each sample was
tested at a concentration of 1000 gg/mi.

The values are mean of 3 replications.

“~ : not determined,

44 B5elr 22 24E YEpITHTable 1.

o] 5(1997)e] #ztel =L A A Ganoderma luci-
dum(SBA A, Agaricus bisporus(R1BW A, Lentinus
edodes(E31 0144 2] diethyl ether ¥-% &3 butanol
Y B dAEdsE 4T 2, G lucidum®]| di-
ethyl ether B8 Zol|A] 95.09%, A. bisporus®| diethyl
ether B850l 33.77%, L edodes®| diethyl ether &
HEM 38.35%2 23S B, butanol EEEA
B ET 95% olde] A7E vehlizlens Wil A
A2 Az} FolF Toddhe A4S Bl S AR
A7l A

A A of Al FAE 2 el thzto] H
Ageeg wEE 4 e 1 F4E vehE A
o o7 g F dvha AdErnt

XEzZHtE 3o oM Fut

Z B3 Ee] el E A4 oA AEA e Table
2 9} 7o}, B AatslR A ek v s & 1,
A. cvlindracea @AF) FEE2] diethyl ether ¥8 3}

Table 2. Inhibitive effect of tractions on the lipid peroxidation

o Malondialdehyde”  Inhibitory
Fractions . . c
(nmoles/mg proteins) activity (%)
Control 3.260+0.282 14.00
Ascorbic acid” 1.8220.089** 42.27
Mycelium
ACME 2.545L0.167+* 2193
ACMC 4.0960,127%* =
ACMA 3.952+0.220% -
ACMB 2,854 0.667* 12.45
ACMD 26491 0.604** 24.26
Culture Broth
ACBE 3.4900.533 -
ACBC 3.6981£0.163 -
ACBA 3.342+£0.398 -
ACBB 3.334+£0.517 -
ACBD 2.836+0.624 13.00
Mycelium
PIME 3.822+0.584% -
PIMC 3.610£0.655 -
PIMA 4397+ 0357+ -
PIMB 3.390L0.424 -
PIMD 3.295+0.354 -
Culture Broth
PIBE 3.93110.369%% -
PIBC 3.733L0.252%* -
PIBA 4.068+0.388* -
PIBB 3815+ 0.719 -
PIBD 347910254 -

‘Symbols are the same as Table 1.

"The values are meantS.D. of 5 replications. Significantly different
from contraf group (*p <0.05, **p < 0.01}.

“Bach sample was tested at the concentration of [C000 pg/ml,
*Ascorbic acid : positive control.

e

— . no effect.
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butanol F&, EEE Ao ea] watslA]E oA &)
7]— A vl A cvlindracea W F8 2] -8 oMy 7ris
S JeERN Y. vaY] P oigniarius &*]‘/‘ﬂ FEE ¥
wjokel oAM= wileta)d Fake] 7hat= giich #t
A AL QA 22, 58 28 Anpiks ¢
A o] g MRy Sake) A H2A] A w8}
oA tgts] Eod a9ew dwA gxul(Plaa
and Witschin, 1976) A. cylindraceafiA] F3talxd &
AEAE & = U, e AgagEae] gy
ﬂcﬂ )J\.Q_ Ao /\1]7_]-5 1—4

qF 5(1998)2] M4l cthanol $222] Adaarsl A
oAM= Daedalea dickinsii B E. |4, Ammillarielia
mellea® 5 WA, Fomitella fraxinea(=F ®41)9]
ethanol FEFoA A ATle Whe-& A AHIck Y 12
MEREO M, A 5(1996)2] HENME Plenrotus ostreatus
=AY A9 ethanol 224 2 dzakE

Table 3. Inhibitory effect of fractions obtained for Agricybe
cylindracea and Phellinus igrioriuy aganist xanthine
oxidase activity

Uric acid” Thibi
Fractions® {umoles/mg . bitory .
protein/min) activity (%)
Control 1.774+0.033 100,00
Ascorbic acid'  1L.031+0.025%F 4189
Mycelium
ACME 1,328+ Q.029%* 25.14
ACMC 1,321+ 0057 2554
ACMA 2757 0.026%% =
ACMB 1.521£0,021%* 14.26
ACMD 1,287+ (.02 15 2745
Culture Broth
ACBE 176510028 0.51
ACBC 2.018£0.025%% -
ACBA 13144 0.038%= 25.93
ACBE 1.343L£ 0.030** 24.30
ACBD 1.443£0.023%* 18.66
Mycelium
PIME 1.743:L0.048 0.51
PIMC 25894 0.023%% -
PIMA 2.645+0.028%= -
PIMB 2.1484.0.024** -
PIMD 2.855£0.024* -
Culture Broth
PIBE 2.916=0.02y** -
PIBC 2.894-0.034** -
PIBA 3.406=0.048*+ -
FIBB 3.013=0.049%* -
PIBD 24281 0.044%* -

*Symbols are the same as Table 1,

"The values are mean = S.D. of 3 replications, Significantly different
from conirol group (¥p <003, **p<0.01).

“Bach sample was tested at the concentration of 1000 g/,
Ascorbic acid : positive contral.

“— : no effect.

Wheg olAsith B askln.

Xanthine oxidase 4T

7y BEEY xanthine oxidase?| &4 g A
= Table 334 o} FEvbreh vjws) Bod, A
eviindraceq T A 525 2] diethyl ether 83 chlo-
roform -8, butanol B3, &52 o]l uric acid
o] oka) 7v At T, Wik el diethyl ether 52235 ethyl
acetate B3 butanol 3, 23 AdfoME 7148}
v Ao Z2FAATE. P igniarius TAHF] FEE2
diethyl ether 28 eFke] 745 MR VYo« &
3} w2k oA = uric acid®] ko] flRith

A. cviindracea®] A FEE E vjdNE A
AN uric acid¥$d] FAE & F YA, FI
kg ]21 A Ao M2 Apete X st el
AeEA g8 TF 7HE S o5

OFEIMY AHEE
olZatd A 24 A A eylindracea TAH F
28 Frrel A 55.3%9] AAAHE

S=1 ey

E89 diethyl ether i

Table 4, Nitrite scavenging abilities of various fractions obtained
from Agrocybe cyvlindracea and Phellinus igniarius.

Fractions' Niwritc scavenging abilities (%Y
BHT® 96,20%
Mycelium
ACME 55.27
ACMC 23.66
ACMA 24.19
ACME 31.95
ACMD 2140
Cultare Broth
ACBE -
ACBC 26.12
ACBA 51.89
ACBB 31.23
ACBD 58.14
Mycelium
PIME 51.00
PIMC 3948
PIMA 39.36
PIMB 35.39
PIMD 37.21
Culturc Broth
PIBE 67.40
PIBC 64.87
PIBA -
FIBB 35.08
PIBD 34.23

“Symbals are the same as Tuble 1.

"Each sample was tested at the concentration of 1000 prg/mi,
“BHT : positive control.

~: not determined.

* The values are the mcan of 3 replications.
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o] Vehdy, vma] REEME 20~30%2] 4AF0]
22530} wgd oA X ethyl acetate TEH3 E5E
oA Z+zt 51.9%, 58.1%= /gl =A Jeldet.

38, P igniarius A $EE2] diethyl ether 38
A 51.0%2 BAde), ymA BEFME 35~40%)
T2 g4dot St wggel M= diethyl ether &
2. chloroform ¥-2, butanol &, 88 FH7llA
2z¢ 67.4% 64.9%, 55.1%, 542%% w2 &g U
W=t AukE o R p jgnjgring EEE0| A. cylindraceq
BB g ol@AANY AA%e TL Zlow 27y
21T} Table 4),

o] F(1997)2] WAF FEES] ohEity &A=
o)gk 4842, G lucidum®] diethyl ether 3ol 4
68.34%, butanol F=&EoNA 44.44%, A. bisporuse] di-
ethyl ether FZE0A] 4.76%, butanol F=2E14 43.39%,
L. edodes®] diethyl ether EE0lA 3.45%2] AaE
KT, butanol 22 EA 63.23%F UeplE 2o
H3Eo] gt} obaatgd e 7 A AVE 54 U
o 94 % o4 AFH =Y ¥F2 hemoglobin®!
A48 %) o] methemoglobing B-d3}ed methemoglobinia

Table 5. Inhibition activity of fractions against growth by
Streptomyces bikiniensis

Fractions’ Inhibition zone diameter (mm)®
Control 8
Hydroguinone” 22
Mycelium
ACME -
ACMC -
ACMA -
ACMB 11
ACMD 18
Culture Broth
ACBE 10
ACBC -
ACBA 10
ACBB 10
ACBD 9
Mycelium
PIME -
PIMC -
PIMA 9
PIMB 19
PIMD g
Culture Broth
PIBE -
PIBC 9
PIBA 10
FIBB 10
PIBD i1

“Each sample a Symbols are the same as Table 1.

"Each sample was tested at the concentration of 2000 ug/ml.
“Hydroguinone : positive control.

°~ : not detcrmined,

B3} ke 74E 5 S-S 4ol AoE i
e (Peter, 1973), & H#oiAe] A3E £ of, HA
& obdage] FAE U THAET A HHE
AS AT %S4 2 A g AYE GUE
4 9 e Ao A

Melanin Mg X3 g4 &3

Melanin 420 A8 &4 Wt 3= Table 58 2
t}. A. cvlindracea @AM & 82 88l 18 mm
A& 0] Hajste] Udebdy P igniarius TAM FEE
] hotanol E-FoIAE 19 mm AE] Asste] &4
o] A7 Ha) 2] o)de] AsiBA-E ERRICH
Ak © Z melanin A4 Aso] FFE vIRI= IS
2 AABHREL T4 BFY Fer FFHo] HI,
melanin AEA] As)B4HL 713 tyrosinase AsHAQ 4-
hydroxyanisole, 5-hydroxyindole 2 hydroquinone 53
7r2- &4 AafAlel vlsl vldE frefe Md dtEE
24 Mo g ACE AzpEct whEhA B A7
o195 A cylindracea®t P igniarius®) vFAM R wiSF
o 7k gEea] ) dapd AR HEHAE 7}
A= Aog AVRE GAFE ol &F 7 AFL
2410] At 7FsAlo] 7heE A o® AlgdE)

¥ =

W eSS (A, cylindracea)et TELAZHAP igni-
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