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Chemical Constituents of Stationary Cultured Mycelia of
Inonotus obliquus*'

Yu-Soo Shin*? - Minoru Terazawa** - Nam-Seok Cho***

2 o

B A= A4 AX) %3 Inonotus obliquus®] TAHA ZA RS BA8IHeH, [ obliquus®) 783 Aeu)
&et FAH o AEZAE vlastdnt. 1 obliquus 1] AR Mg TAHIY Aaksls B RS BAE A
@2)E &322 lanosterol(1), inotodiol(2), trametenolic acid(3), 3A8,22,25-trihydroxy-lanosta-8-ene(6),
36 22-dihydroxy-lanosta-8,24-diene(A), 3 A-hydroxy-lanosta-8,24-dien-21-al(B) & methyl trametenolate

C)o] =AY, AR GG TAA 7} Aakshs 313HE e v s, 35 38E 2 lanosterol(1)ol
Jl, ergosterol(7)#} ergosterol peroxide(8) YA &u]<F, lanosterol(1)€] C- 21><]§¥§}i}€ﬁr C-22X&3}3}
B Ao N dojFe & F UKth

ABSTRACT

Seven compounds were isolated from stationary cultured mycelia of Inonotus obliquus, of which several
of them showed certain antitumor activities. Seven compounds were identified as lanosterol(1), inotodiol(2),
trametenolic acid(3), 38,2225trihydroxy-lanosta-8-ene(6), 3 422-dihydroxy-lanosta-824-diene(A), 3 g-hydroxy-
lanosta-824-dien-21-al(B) and methyl trametenolate(C), respectively. The precursor compound of sclerotium
obtained from shaking-cultured and stationary-cultured mycelia of Inonotus obliquus is lanosterol. Ergosterol
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and ergosterol peroxide were obtained by shaking-culture, and the substituted compounds of C-21 and C-22

of lanosterol were obtained by stationary culture.

Keywords: Inonotus obliquus, lanosterol type triterpene, antitumor, shaking-culture, stationary-culture
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Inonotus obliquus #¥8F& &) HIV-1 4 AFF
of wj$ AHHelele AFZAFH(Mizuno 1996)7F &
BAHA T L FES Q77 LA o]FoA
3 9lt}. 256 carcinosarcoma % MCF-7 human
mammary adenocarcinoma®l] o 78 getE A7}
I obliquus®] mhexane F2AE 71&d €
triterpenoids A48 w&olele AT A RIHAU
th(Kahlos %, 1984b: Kahlos %, 1986; Kahlos &,
1987: Kahlos 5, 1989). B/ Aol o] HA
o] #HL 16417, 17TH7)13HE RIztFo R ARt
o] $tth(Kahlos & Hiltunen, 1983). 8 A{F-Aju]
ol oM o] HAS A%, HEE, AP £
A89] 7N AHE-8la Urh(Saar, 1991).
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1.Lanosterol 2.inotodiol 3.Trametenolic acid

I obliquus T 2RE] 3% A triterpene, 34
hydroxy-8,24-dien-lanosta-21,23-lactone(4),
21,24-cyclopenta-lanosta-3 8,21,25-triol-8-ene(5), 34,
22.25-trihydroxy-lanosta-8-ene(6)3 71A8gE la-
nosterol(1), inotodiol(2), trametenolic acid (3)&
T EE AM A9 lanosterol typed] BEES EANE
B sl chKahlos 5, 1984a: Shin §, 2000a: Shin
%, 2001a: Shin %, 2001b). & RHAEuF &
o] FAAZRE AT7A SFE2 lanosterol(1), er-
gosterol(7), ergosterol peroxide(8), glucositol(9), 34,
22-dihydroxy-lanosta-7.9(11), 24-triene(10), ses-
quiterpene®] 5-(2"-etene-6,6'~dimethyl-cyclohexa)-
3-methyl-pentanol(11) o] E1=31cKFig. 1) (Shin
%, 2001c: Shin %, 2002). 2283 ] gt lanosterol
typed] S§EF C-210 X34 FERT C-2240
Y AFEo] T YGEAE AL Y-S B

—oH
o CH:OH
9
6 &)\/CHon
OH

11

10

4.3p-Hydroxy-8,24-dien-lanosta-21,23-lactone

5.21,24-Cyciopenta-lanosta-38,21,25-triol-8-ene  6.38,22,25-Trihydroxy-lanosta-8-ene
7.Ergosterol 8.Ergosterol peroxide 9.Glucositol 10.38,22-Dihydroxy-lanosta-7,9(11),24-triene
11.5-(2"-etene-6',6"-dimethyl-cyclohexa)-3-methyl-pentanol

Fig. 1. Structures of isolated compounds from the sclerotium and liquid-cultured mycelia of /. obliquus.
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E AFoM = AH X4 I obliquus®) TA
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Inonotus obliguus NP-1& A&, 4TS 2744
potato dextrose agar (PDA) ®ix]oA §x]&}go
o, o} 2 detel Aohulatac.

2.2. Uy

MYGImalt extract (0.5%) yeast extract (0.5%):
glucose (2%)) AR E ZA F, 121TCAA ¢t
A g o2, PDAMI R A w3t [ obliquus NP-1
T& Zzte] AR FF st 26T 7)ol
A1 270z A g3

[m]
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=

| Ee

HI

203 A F, A A Helslo
80CAIA AxAIA 97.1 g9 FAE AU Lo
A FAANE 95% dBLTLE AL2A 24 h E9F
53] &3t FEelINl Qoln JeYnLFSE
2491 golRt} AL FLFEE 491 g& M}
A7 (Wakogel B-10)0.2 EEsiglon g3t
A/N81= nhexane, mhexane:ethyl acetate (FtOAc)
(HEA, 4:1, v/v), EtOAcE £A48 02 AHg-8t9T).
Z} 7HERE vhA] Aty a2vtE g (tol-
uene:formic acid:ethyl formate (SGIII, 5:1:4, v/v))
2 TLC [(Wakogel B-10, A7)&v} toluene:formic
acid:ethyl formate (5:1:4, v/v), 244 50% HyS04)
o o3 S3E 1, 2, 3, 6, A, B 2 CE w3kt

g E=ZE=1

2.4. 717|124M

Gl 89+E 1.2,3, 6, A, BR 0y 7

ZEA L

1. Ry= H, Ro=H

2. Ry=H, R=OH
3. Ry=COOH, Ry=H
A. Ry=CH,0H, Ry=H
B. Ry=CHO,  Rjy=H
C. Ry= COOMe, Rp=H

Fig. 2. Structures of isolated compounds from
the stationary-cultured mycelia of |.
obliquus.

NMR (Brucker AMX-500, 'H: 500 MHz: “C: 125
MHz), 2x9(2D) NMRS 'H-'H COSY. 'H-"C
COSY, HMQC % HMBC%= Bruker AMX500('H:
500 MHz: °C: 125 MHz) & AHg-3te] Sa)at.om,
Field desorption-mass spectrometry (FD-MS) data
+ JEOL JMS-SX102A Mass SpectrometerZ, Elec-
tron ionization-mass spectrometry (EI-MS) % EI-
high resolution(HR)-MS 2#HE#}= JEOL JMS-
AX500 Mass Spectrometer A3l A} w=
AZetE 28 9)(TLC)E Wakogel B-102.8 483}
Aot

3. gy g na
AAFE FAAS HEA (411, vv)F282E

B 3138 1, 2, 3,6, A, B R C7} &gH A 717)
Ao AAZRE IAFE 1, 2, 3 2 6L lanosterol,
inotodiol, trametenolic acid, 38,22.25-trihydroxy-
lanosta-8-ene2 2 FA43IAHFig. 2).

3%E A, B 2 C= 'H-NMR# “C-NMR A¥E
ZHE lanosterol®] A= Ez}e}l wiwd Az} FE9
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Table 1. "*C-NMR spectral data (&) of com-
pounds A, B, and C

Compound Compound Compound
N B ol

1 356 356 354
2 278 279 279
3 789 789 80.7
4 389 389 378
5 504 504 505
6 191 191 192
7 292 292 288
8 1347 1347 1343
9 1343 1339 1341
10 371 371 369
1 208 208 208
12 265 265 263
13 443 443 442
14 495 494 495
15 306 306 324
16 297 296 303
17 453 453 475
18 168 168 160
19 182 182 208
20 555 554 505
21 604 2061 1760
22 268 268 270
23 257 257 259
24 1235 1235 1235
25 1324 1324 1323
26 257 256 257
27 177 177 176
28 154 154 165
29 278 278 288
30 242 242 242
COOCH;3 472

lanosterol type®] triterpene22 EARHU. 3¢
2 A% “C-NMRoIA & lanosterol®] C-2191X1¢] v
g7]e] AvBAZES}L EAEA] %, § 62.69
-CH,OHE YEhjie AvZAZEZ EAST. &
3, 'H-NMRAIAE & 3.71(m) ¢} AvZAZES &
AR, C-219A M Fa7) & M SEER 3Y
59t 33HE AS F3(Kahlos 5. 1984a: Kahlos
= 1987: Shin 5. 2000a)¥9} wimel 2J3) 34, 22-
dihydroxy-lanosta-8,24-diene2 2 &43lAct. 3t
2 B BC-NMROIA 9] lanosterol®) C-2191x}¢]
Wer)e] Au|BAZES} S84 &, & 206.1

o] -HC=0& Yl Av|ZAZET} eyt &
g 'H-NMRAAME & 8.9(m)el An|AAZES} &
Ast, C-219 AN HE7)7} F4tskE AR At
® g3 =8 M SREE BuEAT S39E

£ %% (Kahlos ¥. 1984a; Kahlos 5, 1987: Shin
%, 2000a)3}e] Blae] <}s) 3B-hydroxy-lanosta-
8 24-dien-21-al 2 F8%T}. BFE Cx “C-NMR
ZEE lanosterol®] C-2191x19] wE7]9] AnjzA|
ZE7} EA8A &1, § 171.02] -COOMeE UrEd
e AZAZES} Jepgon, C-21 A9
trametenolic acid2H€] Wdstd sHFEZA, ¥4
(Kahlos %, 1984a: Kahlos %, 1987:; Shin .
2000a) 7] ®lnlel] ]3] methyl trametenolate® &
Astglch. sHE A, B 2 C9 PC-NMR data®
Table 19l FAI3ICH

I obliquus F#O.2RE MAHE dFEEAS &
HHAE AESI] oo Tl E SFEEY AAEF
A7AEE Fig. 3o FAIBIYC lanosterol(1) I
obliquus T o.2RE] WAEE SEES] H7A 3
FEolH, lanosterol(1)2 C-21914 4tstslo] 3
8.21-dihydroxy-lanosta-8,24-diene(A) o} A€},
8IRME AE A3lE|o] 3 fhydroxy-lanosta-8,24-dien-
21-al(B)7F BA €. 38 BE A5 trame-
tenolic acid(3)e] WA= i1, trametenolic acid?} C-
2114 e stsled methyl trametenolate(C)7} A
A"}, lanosterol(1)& C-22°14 At in-
otodiol(2)7} AA )51, inotodiol®] C-25914 435
o} 38.22,25-trihydroxy-lanosta-8-ene(6)o] A%
t},

o)de]l ®3¥ ] obliqguus®] T¥H(Kahlos %,
1984a: Shin %, 2000a: Shin %, 2001a; Shin %,
2001b) 2 AAMAGu G FAAMZRE @ FF
E(Shin &, 2001c: Shin %, 2002)3 HX e} A}
A9 22 E25EH 9% EES vwsd, A
A2l lanosterol(1)E T8, JARAGuF FALA 2
A FFAA 2R FEHJATL, FFEAE Y
EUlE ergosterol(7) 3 ergosterol peroxide(8)& A
Ak FAHAS FE2EEREE dedA] gyt
ady el o &) L EAE VYERIE lanos-
terol(1)} inotodiol(2), C-21 XI&3}§E 3, A, B,
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Fig. 3. Hypothesized biogenetic pathway of the isolated compounds from the stationary-cultured

mycelia of I. obliquus.

Table 2. Comparison of isolated compounds of the sclerotium, shaking- and stationary-cultured

mycelia of I. obliquus

Sclerotium

Shaking cultured

Stationary cultured
mycelium

mycelium

Lanosterol(1)

Inotodiol (2)

Trametenolic acid (3)

3 8 -hydroxy-824-dien-lanosta-21,23-lactone(4)
2124-cyclopenta-lanosta-3 8 ,21,25-triol-8-ene(5)
3,2225-trihydroxy-lanosta -8-ene(6)
ergosterol(7)

ergosterol peroxide(8)

3 8,22-dihydroxy-lanosta-7,9(11)24-triene(10)
3 8 21-dihydroxy-lanosta-8,24-diene(A)

3 8 -hydroxy-lanosta-824-dien-21-al(B)

methyl trametenolate(C)

QOO0OOX®=XOQOOOOO

RO OO X MNMN>XSXO
COOHRHXOXNHXOOO

C ¥ C-22 X&3IE 6o] 2 HAY} olejst A}
= [ obliquus 7°] F719} HZ&3PA, ergosterol(7),
ergosterol peroxide(8)E A4kl &F7)9 F&38)

2 @2 lanosterol(1)9] C-21 X)&#8gE3 C-22
X HES s AL G F Y Table 2).
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4. 4 €

Inonotus obliquus <] X% FAA 7} A4a}
= g BAstgen, olg HE S T R A
gkt A o] 2983 vjwstg el AR w3t
DA 255 lanosterol(1), inotodiol(2), trame-
tenolic acid(3), 38,22,25-trihydroxy-lanosta-8-ene(6).
38 ,22-dihydroxy-lanosta-8,24-diene(A), 3A-hydroxy-
lanosta-8,24-dien-21-al(B) ¥ methyl trameteno-
late(C)E el 2 FA3 A SAADuG TALA 8
7} Aitste seETe Bl o8, TEIFEL

lanosterol(1)©)Aa1, ergosterol{7)3} ergosterol pe- 9.

roxide(8)& HAAXNG wWFFE=2Z M, lanosterol(1)

9] C-21 X &3FEH C-22 XNP3FEL Ay
oz dojrl. ol3d A= I obliquus TOI

B EHG AN Fr)ke] HEFFol mEt e 4 10
ol Al A& & F AU
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