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Review on Activity of Terpenoids from Mushroom

LI Zhao-kun'? ,WANG Feng-huan'* ,CHEN Bin** , JIANG Si-ping’
' Beijing Technology and Business University , Beijing 100048 ,China;” Tibet Plateau Institute of Biology ,Lhasa 850001 ,China

Abstract: Mushrooms have been valued as important sources of natural bio-active compounds for many centuries and
have been targeted as potential therapeutic agents. As important biologically active substances,terpenoids are the largest
family of natural products and widely distributed in nature. The phyotherapeutic efficiency of large quantities of terpe-
noids isolated from the mushrooms has been proved. This paper reviewed the commercial application and biological activ-

ities such as antitumor, antibacterial , anti-inflammatory and antioxidant activities of terpenoids from mushroom origin in

recent years.
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PP RZTR , 2 O S A RFE ISR =528 IR RZ =E 59 (1 ~ 24, W 1) G
WEY B RZMRZONFB B =0, BA H
ZE IR R 1 PSR T B BTN

Ganoderic acid A(3):R1=(=0),R2=(-OH),R3=(-OH),R4=(H) Ny—CH,0H
Ganoderic acid F(4):R1=R2=(=0),R3=(=0),R4=(-OAc})
Ganoderic acid H{5):R1=(=0),R2=(=0),R3=(=0),R4=(-OAc)

13,R=CH,OH
14,R=CHs

Lucidenic acid A(8) R=O,R2=B-OH,R3=H  AcO
Lucidenic acid B{9) R=0,R2=R3=H

Lucidenic acid C(10) R=R2=R3=B-OH

Lucidenic acid N(11) R=R2=B-OH,R3=H

Ganoderic acid T(12)

Ganoderic acid B(18),R1=R2=(-OH),R3=H Ganobunin?eta]s A(22)
Ganoderic acid y(15),R1=(=0),R2=(-OH),R3=(-OH),R4=H  Ganoderic acid D(19),R1=(=0),R2=(-OH),R3=H

Ganoderic acid E(16),R1=(-OH),R2=(-OH),R3=(=0),R4=H Ganoderic acid K(20),R1=R2=(-OH),R3=0Ac

17 R1=(-OH),R2=R3=(=0),R4=(-OH) Ganoderic acid AME1(21),R1=(-OH),R2=(=0),R3=H

Ganoboninketals C(24)
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Fig. 1 Terpenoids with anti-tumor activity from Ganoderma lucidum
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Table 1  Anti-tumor activity of terpenoids from Ganoderma lucidum

AL B S BN RE 27 3k
Compound Mechanism of anti-cancer action Reference
WG AR A T A DNA B, SO 2 D 0K 46 -3, [ A
4 - K
Ergosta-7 ,22-diene-23 ,3a,9a-triol (EGDT) (1) A LLC 3 i 7

EGDT activates apoptosis, promotes DNA fragmentation and
caspase-3 activation, and significantly decreases LLC growth

AR S 55 v, GNDT kil HCT-116 \HT-29 45 17 9 40 g 44
o S B B T2 K
Ganodermanontriol (GNDT) (2) GNDT inhibits the proliferation of HCT-116 and HT-29 colon 8

cancer cells in vitro ,and suppresses tumor growth in nude mice
T LA AN uPA (REGE KGR R IR 22

Ganoderic acid A,F and H (3,4,5) inhibit the cell proliferation, colony formation, adhesion , migration 9
and invasion of uPA of human breast cancer cells
FEAIK CDK4 (#3353 A ZLAR S8 40 A P () uPA

Ganoderic acid A,F and H (3,4,5) Down-regulate Cdk4 expression and the suppression of uPA of 9
human breast cancer cells

0 ML D TR A ML A AR

Ganoderic acid Me (6) inhibit the cell migration and invasion 10
|95 4
Ganoderic acid DM (7) A s A B A 11

inhibit the cell proliferation
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Compound Mechanism of anti-cancer action Reference

] PMA 75 506 PEF1 MMP-O 3 P4 RH 196 20 LA =

lucidenic acids A,B,C,N (8,9,10,11) Inhibit PMA induced and MMP-9 activity, prevent cell invasion 12
UERERE

Ganoderic acid T (12) NFEJEEH@%*%VEFH 13
inhibit the cell migration

26, 27-dihydroxy-5a-lanosta-7, 9 ( 11 ), 24-triene-3, 22-dione . e

(31 26 o Sacomoint 5,117, 25-senes, 22-diome I NADCP) H BESE(ES 14

(14) ’ ’ ’ ’ Lanosteroids increase activity of NAD(P)H quinone oxidase
il B-HREE e SRAG M N Ecad I B-HKEE 9 kG

. ) . . Inhibit transcriptional activity of B-catenin and the protein expres-

Ganodermanontriol (GNDT) (2) sion of cyclin D1 ,Cdk-4 and PCNA ,and increase protein expres- 8

sion of Ecadherin and B-catenin
- Xof A 96 I i 00 M R AT S A

Ganoderic acid v,€,6 (15,16,17) cytotoxic effect against Meth-A and LLC tumor cell lines 15
g 4 A =

Ganoderic acid B,D,K,AMI (18,19,20,21) X Hel.a ZHHLAT LA 16
cytotoxicity against HeLa cells
P IL-17E, TPM4-ALK, &8 1 K 2K 2,14-3-3, i 4k
il 2 77

Ganoderic acid B,D,K,AM1 (18,19,20,21) Induce the production of IL-17E, TPM4-ALK, ribonucleoprotein 16
K, ubiquitin 2, 14-3-3ba, peroxiredoxin 2, nucleobinding-1 and
reticulocalbin-1

) Xt HeLa Fl A549 4 34k E A
Ganoboninketals A-C(22,23,24) cytotoxicity against A549 and HeLa cell lines &
HF5 2 (Antrodia camphorate) 1 FLH B EH , (MDA-MB-231) HA # i 3& 4, ik 549 32 5

SRR 5 TS DR 2RI LT . R
TS E RS T I RS, AR R 2 Ay B A
) 225 Fifb &9, Hoh ik b G R E B B —
5 AR 5 b =l s AR A B . Yeh
C T 27 AR 2 T SR v 40 B 45 1) 1 b 2 B 4
ot =5 (26 ~ 28 .30 i1 32) F1 = Fh & A 65 L =l
(25.29 F131) (& 2) , i FH 2 ol firb 85 40 i %o 3 2 i
FAL B YIRS BRI G, & B = Fh 22 0 5 3
i ELAT A A # ELAE 2, b e 54 28 X E
AN (HT-29  HCT-116 F1 SW-480) F1 7L Mt i g

HooC,

HO

Methyl antcinate B(25 )R1=R2=(=0),R3=H,R4=CH3
Zhankuic acid A(29) R1=R2=(=0),R3=R4=H

Zhankuic acid C(31) R1=R3=(a-OH),R2=(=0)Ra=H  2+-{riene-21-oic acid (28)

3B, 15a-dihydroxy lanosta-7,9(11),

MDA-MB-231 £ 1 i i . mﬂ%?mfﬁm%
NIFSE T AR =5 B A8 20 2, 283 e ol IR )
HE2 2 AR U 9 /5 BRI op =0 (0 b S0 2
R SRR B0 B 1 R 22 £ 54 i R A R
SE L T ANE T 655 d 0 = A AR S5 9 25 AR 8 2

WY S A [, 30 2 R 55 TR 314 L o 3 T 2 66

L e TR A/ TR I B A ) 2
AR R 2 ) FE G TR 2R AR AR YR T Th R
TEEEM,

Dehydroeburicoic acid (26) R=H
15a-Acetyl-dehydrosulphurenic acid (27) R=(a-OAc)
Dehydrosulphurenic acid (30) R=(a-OH)

Sulphurenic acid (32)
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Fig. 2 Terpenoids with anti-tumor activity from Antrodia cinnamomea

EANE T ( Stereum hirsutum ) y= T — o fi 7 1
] S5 [l 5, 32 A 3% 7E — S i i S R Y
RAA b, B — ML Ge 25 e IR a) 3z A
Ma K 2511 % [ ] 22 v 43 25 15 31 = Fh hirsutane
TR IAL S Y (33 ~35, 1K 3) , 2 A T 1R 52 58

RIL, A G 33 X A i 4L AS49 4 it RN
AL HepG2 4 g 58 4 HA I 7% 4

HetBFLTE (Inonotus obliquus ) =41 FLH & 25 FH K
W, F B TR W = H AR E DL K
ARICEB R X . MBS FLTE S A 505, 6
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Hirsutenols A(33) Hirsutenols B(34) Hirsutenols C(35)
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Fig. 3  Sesquiterpenes with anti-tumor activity from Stereum hirsutum

{54 s 8 = 5 S 2 R R4 4. Chen HP 25707 I\
MEAGFL A o3 B A5 21 = Ao i 25 e A it 2k &
Py, MTT S28 W H A 1 Rk A 45 1 98 240 L SW480
B 5 A 6 P, Nakata T %[2'] MHERE
FLEE 43 B8 3 BTN B A1 = AN B 010 B 5 e 7
=AY (36 ~42, &1 4) 38 /N B ik B BeE
S RS 22 I H oh B AL A W 37 B B R A
Flo XUARSE 75 2015 4F IAERE FL 1 2 B 15 3] —
FhHTI) =9 inonotusol H(41) ,i%AL4 WXt B i
21 g BGC-823 4y HAT PeF 1k i 40 B 3% 7 . Liu C
2 MR LI 4 B AR B Z R 2R AL S, Horp
Ae Ay (42) Xof 111 36 iz R 40 i KB, A I8 200 T
Bel-7402 J AS49 EA 451

Inotodiol (38) R1=CH3,R2=0H

Inonotsuoxides A(36) Inonotsuoxides B(37)

Trametenolic acid (39) R1=COOH,R2=H
Lanosterol (40) R1=CH3,R2=H

413 ( Flammulina velutipes ) & H7 [E FI H 45 &
AR S VGL Y, BA R e B E SR a2 FH
{E. Wang YQ 45 I HIRAR & B 455 B 2244, 73
BT 2 Z M AL MR A5 w21k 5 4 (43 ~ 51, K]
5) , Hor 4 B 5 1) (43 ~ 46) X A FLIRIE
i MCF-7 | B 41 SGC7901 \HepG2 \A549 H.A
R

M H-J& 7 Wi 4% ( Pleurotus cornucopiae ) i 7=
HAC, Wang SJ 45 ) rh 73 2915 2 TR A% 2F ik 25k &
W) (52 ~56,F6),Hr 52 ~54 %] Hela 4 )i B.F 5
PEAET o AR AR A I A s v 3 g 4 B PR A
il (55.56) , "E A% HepG2 Al Hela 4 1A 55 410
HvERT

Inonotusol G(42)

Inonotusol H(41)

B4 #HEFLENRMEEE=EXLEY

Fig. 4 Terpenoids with anti-tumor activity from Inonotus obliquus

Enokipodins F(43) Enokipodins G(44) Enokipodins H(45) Enokipodins 1(46)

2,5-cuparadiene
-1,4-dione (48)

Enokipodins B(49) Enokipodins D{50)

Enokipodins J(47)

Enokipodins C(51)
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Fig. 5 Sesquiterpenes with anti-tumor activity from Flammulina velutipes
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0 4 HO™ N\ ¢ Vo
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i leurospiroketal B(53, leurospiroketal C(54
pleurospiroketal A(52) pleurosp (53)  pleurosp 34)  1.(65,75)6.7-dihydroxy-3-(hydroxymethyl) 1-(6S,75)-6,7-dihydroxy-3,6-

-6-methyl-4,5,6,7-tetrahydrobenzofuran-2-yl) dimethyl-4,5,6,7-tetrahydrobenzo
-3-methylbutan-1-one(55) furan-2-yl)-3-methylbutan-1-one(56)
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Fig. 6  Sesquiterpenes with anti-tumor activity from Pleurotus cornucopiae

BT B W RAPUR IO R E R, R 2 M T,
A AT R S SR TR i A S

OMe

5
“,H H
Fomitoside K (58) 25-methoxyporicoic acid A (59) Neosarcodonin O (60) 11-O-acetylcyathatriol (61)

HOu.,
. X X

N
e}

(E)-5+(3,7-dimethylocta-2,6-dien-1-yl)-4-hydroxy-6-methoxy-2-
phenethylisoindolin-1-one(66)

RO

Agrocybins H (62) R=H

Agrocybins | (63) R=CHO Cucurbitane Hydroxyacid (65)

© o]
2]
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Fig. 7 Terpenoids with anti-tumor activity from other mushrooms
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Table 2 Terpenoids with anti-tumor activity from other mushrooms
G RIUEH AWy 27 3CHik
Terpenoid Mushroom Bioactivity Reference
o > g 9
Radianspene C (57) QTZ'#E . *Eﬂﬂlﬁﬁ(ﬁﬁ .. 25
Coprinus cinereus Anti-tumor activity
. SRR LR itz ROS-HARI L 1R Ty BEA B 14155 5 20
Fomitoside-K (58) AR N 26
Fomitopsis nigra TR
25-methoxyporicoic acid A (59) H:/‘)\ *ILHTEﬁ‘ﬁ .. 27
Poria cocos Anti-tumor activity
1. 5 S 1E iR 40 A AN
bax/bak YLK fif
SR AN T
Neosarcodonin O (60) S 1. lndu‘cing apoptosis of normal tumor cells and 28
11-0-acetylcyathatriol (61) Cyathus afficanus cells without bax/bak 29
cyathin (58) pae e 2. R LOR R
HCT116 418 H W
2. induction of mitochondria and autophagy-de-
pendent apoptosis in HCT116 cells.
Agrocybins H-1 (62,63 ) Iludosin I  A#i H k75 P Fh R s v 2

(64) Agrocybe salicacola Anti-tumor activity
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sty KL YT 2% 30k
Terpenoid Mushroom Bioactivity Reference
STHEIR I E RS it WISH, A 375 B 40 it 9% 2
Cucurbitane Hyd id (65) ;f § 'lj ML CAKI LI AS49 2L S8 31
veurbriane Hydroxyact ussuta Inhibit WISH, CAKI 1 and A549 cells prolifer-
ation
(E)-5-(3,7-dimethylocta-2 , 6-(]1611-1'— ekt %t AS49 1 Hela 41845 251 FE
yl ) 4-hydroxy-6-methoxy-2-phenethyli- o . .. . 32
. . Hericium erinaceus cytotoxicity against A549 and HeLa
soindolin-1-one (66 )
Monoterpenoids ( A-E) (67,68,69,70,  Ui%§ ] HeLa 1 HepG2 41 Jifg 7

71)

Pleurotus cornucopiae

Inhibition of HeLa and HepG2 cells

1.2 HiRAE

AL IE MU B A% A2 2R i I A ) i B B2 10
PEFRIT R 2 1 R AR A A R LRI 1 25 )

VRIS R 5 R B 2R IR . B R4 K

Hooc,

(12R)-11a,14a-epoxy-13a,14b,
15-trihydroxycyath-3-ene (77)

COORs

R{

butyl lucidenate P(84),R1=R2=0H,R3=0Ac,R4=0,R5=Bu

R4 butyl lucidenate Q(95),R1=0,R2=0H,R3=H,R4=0H,R5=Bu
methyl ganoderate J(96),R’ |
lucidenate N(97),R1=R2=0H,R3=H,R4=0,R5=Bu

HOOG,

H,R4=0H,R5=Me

acetyipolyporenic acid A(101)R=0CH3
(255)+}125-hydh

COORs Lucidenic acids A(84), R1=R3=0,R2=0H,R4=R5=H
Lucidenate A(85), R1=R3=0,R2=0H,R4=H,R5=Me
=R3=0,R4=0Ac,R5=H
=0,R4=0Ac,R5=Me
,R2=R3=0,R4=0Ac,R5=H
=R3=0,R4=0Ac,R5=Me

Lucidenate E2(89),R1=0H,
Lucidenate Q(90),R1=0,R2=R3=0H,R4=H,R5=Me
20-hydroxylucidenic acid N(81),R1=R2=0H,R3=0,R4=R5=H

ergosterol peroxide(98)

cety! jicoi i -| 100 8,24(31 ]-d\ene-ZG—owc acld (102), R=COCH2COOCH3
a | eburicoic acid (LSM-HT) ( ) Lanostanoid (103),R=COCOHCH3CH2COOCH3

HO,

HO' e
HO— % H

Polyporenic acid B(106) hydroxypolyporenic acid C (107)

HOOC,

HO HSCS

E8 XEHEFH

Neosarcodonin C (108)

Yokl 255 BRI R S DI, RIS E A e
GLIE SRR A N 25 9)
ZHHE.

Cyathins E (74) Cyathins H (75)
CQOOH
Rzoowcow
H
o

o}

)J\o“‘“

; Cryptoporic acids N(80)
R40O Cryptoporic acids P(81)

TR, It R E 8™

Cyathin | (76)

HooC,

Cryptoporic acids Q(82) Pachymic acid (83)

“,

HOOC,

COOH

Neosarcodonin O(109) Sarcodonin A{110)

Fig. 8 Terpenoids with anti-inflammation activity from mushrooms
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6.1L-8) JHIRIRFE 7 ( TNF-a ) B 7 A5 I 51 A 2%
E2(PGE2) , T S8 5 i % A2 L YX 257
MK 5 B B B ( Pleurotus ) B 43 8515 51 Y
G AL A W 2 B AR 9 NO AR T M, %
LPS 55 B A% E W40 i RAW264. 7 77274 NO )1
[ 1C5 7 6.25 wmol/L, H 48515 B i £ 2
LA W T 26 Tkl 28 8k — 26 45 R 259, 4 Han
285 1280 S W ok B LT ( Cyathuss ) B B R AR = 4
5 T AL AW (T2 ~ 83, 18] 8) HEAT T /R4t

RIGTEVHAN , 45 R s, =M il e W HA T
B 25 A T A B R T . Wang ST 45 Al
HoJg B g P > B AR B PG R 2R AL S Y
(56 18) , FI IR Z Ml s (9 5 W 20 g 264. 7 AT
NO | 525, PGP RA —E /) NO il fig
7.

%3 R E B B BRI PR R RS
Yy, NZ T LURIGE il 26 1k 5 W 9 RALH A AL &
YIRS YR i SR ILIEL 8
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Table 3 Terpenoids with anti-inflammation activity from mushrooms

RAVELH Sl att? YEHIRLEE S 3CHR
Mushroom Terpenods Mechanism of action Reference
LR Eburicoic acid (67) A NO FZH M K 177 Ak
35
Antrodia camphorata dehydroeburicoic acid (73) Inhibition of NO and cytokines production
MR A Cyathins F,H (74,75) ,neosarcodonin  #iiii] NO y=/z 28
Cyathus africanus A 0 (60) ,11-O-acetylcyathatriol (61) Inhibition of NO production
‘o cyathin I (76), (12R)-11a,14a-epox- l
‘C\ﬁ;h%ﬁfB ‘B y-13a, 14b, 15-trihydroxycyath-3-ene ffﬂh%}{lt\lo thﬁ;o ducti 36
yathus africanus (77) . erinacine 1 (78) nhibition of production
N . Fomitellanols A(79) , ;
= | 1 ¥E
DZALEE A Cryploporic acids N (80). P (81),¢ il COX-1 7&f% 37

Inonotus obliquus A (82)
PUZFLHE B -
Inonotus obliquus B Pachymic acid (83)
REB .
Comoderma Lucidum Butyl lucidenate D2 (84)

Lucidenic acids (85 ~91) ,

ganoderic acids (3,4,7,93)

lucidenate P (94) ,butyl lucidenate D2
(84) ,butyl lucidenate Q (95), ergos-
terol peroxide (96) , methyl Ganoderate
J (97) ,butyl lucidenate N (98)

Inhibition COX-1

JMil ICAM-1, Cox-2 Fil iNOS ik

Inhibition of mRNA expression of ICAM-1, 38
COX-2 and iNOS

ik NO 77l Cox-2 FI INOS 23k

Inhibited NO production ; suppressed iNOS and 39
COX-2 expression

M) TPA i & 77 b
Suppressed TPA-induced edema

il NO F=2:Fl Cox-2 Fl iNOS 754
Inhibited NO production ; suppressed iNOS and 41
COX-2 expression

i TNF-a 4=

40

Ganoderic acid C1 (99) Inhibited TNF-a production 42
T a2 LA S . ik NO j=E
Laetiporus sulphureus acetyl eburicoic acid (LSM-H7) (100) Inhibition of NO production 4

3a-acetylpolyporenic acid A (101 ),

(25S)-( + )-12a-hydroxy-3a-methyl-
M L B carboxyacetate-24-methyllanosta-8 , 24 s o .

’ 1 -1 V& - I

Inonotus obliquus (31) -diene-26-oic acid (102 ) , Lanos- Al COX-1 7 Inhibited COX-1 activity a4

tanoid ( 103 ), Polyporenic acid C

(104)

I ] TPA 75 4 1Y 7 fi

Polyporenic acid A,B(105 ~106) Suppressed TPA-induced edema 4
KEE hydroxypolyporenic acid C (107),Pol- 4| NO y=4: 46
Poria cocos yporenic acid C (104) Inhibition of NO production
S R L it | i C RE
AL A 2 Neosarcodonin C (108) I TPA 5 K JRAE 47

sarcodon scabrosus

Suppressed TPA-induced inflammation
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RIEVEH (At YERIPLI 22 3k
Mushroom Terpenods Mechanism of action Reference
Neosarcodonin 0(109) , Pk TPA i35 & RIE 43
Sarcodonin A(110) Suppressed TPA-induced inflammation
A . o 9 NO 4
Stereum hirsutum Hirsutane type sesquiterpenoids (35) Inhibition of NO production 49
Ui 7 Monoterpenoids (67 ~71) il NO 7 71

Pleurotus cornucopiae

Inhibition of NO production

1.3 A

P 2R BRI LG A 1R, EUB SR A3
YitE I RE Y AR K R B . WTO Gt & PR,
JETE , VPGB BRI , I A, 1A% 1 5 s LA I s B 3k
PP IR AP R Tl — BB % B BT B 1k
W LA, IR T 2 I A A A e i L
AERFTE N R — ELEBCh Fad 6k [ AR IR I & A
ARAFPULA 25, 11 T I 08 T R R T A T B R Y
BRI,

Ghosh 2P ) = F0 3 F 14 42 £ 1 )8 ( Coltricia
cinnamomea ) , Onnia tomentosa . }§ %5 ( Polyporus um-
bellatus ) 11453 B 15 2 Z Pk 2540 G 9y, 38 23 310 4 Pl
S S BRI ELAT LAY BEROR . Ofodile LN 25152

23-Hvdroxveolossactone E(111)

Colossolactone E(112)

MJE H R KB B H Ganoderma colossum 432515 2|
B =AW, R TLC BB 78 253 I 2 HoAm
RTEPE, SRRV P WA G Y (111 ~ 112,
8) Colossolactone E F1 23-Hydroxycolossactone E X i
FZFAOAT R T AR B A I HIE ], Wang
YQ SR KRR & I 42 1, 4 B A B A 15 2 i
FAEY (40 ~48 18 5) , o fb G4 47 ~ 51 XAk
LR R S I HIAVE s b G 4 43 44 F1 45
X B AT — 2 iER . [ —ZHAFTE A 4
B, G Y Enokipodin C (49 ) 3 I B4 Y PL i
PP 7Y b 4 8 (0 BT ER T IR S 2 FAT B 1
AN A 5T E FL L5 8 (Lactarius ) T8 ¥ 524
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Fig. 9 Terpenoids with antibacterial activity from mushrooms

Ma K % B34 o A B 22 0 B E) =
i hirsutane A% 2% 28 A0 A 4, % ek 47 30 7 52
55, 25 R R Hh —Fhas 254k 54 33 (&1 3) Xtifi HH
SAPT ARG O A BRI AL B AT I B —
TRIVEFH S DX 2 80 B0 i o 5 AT B LA 55 114
FIVER . Yun BS 2805 B4 B 2 B 453 =
Fh =R A (33 ~ 35, 18 3) 4 Hipk AT
I 4 B = Rl X % I T B — <
Y, TIX Aty 2 2 A AT TR L A 22 T 4 0 €5 4 BK
P AR VD] ER TR A A A R A

MAES 2 T 43 B A5 2B cyathane AR ) il
Erinacine A (113) $FK A oF i F 40 76 Ak 43 25 (5 4 %
RE TR

1.4 S

JI A i A ML o P R A PR RE F R 4R
A i, 3 R A T AR AN L i, A T2 4
PRAN A2 S, I s R 0TS T eS| R b
PRI MU | BT R 2% T BR 235 AR MU A S50
e, BASURATE R T E 2 PR AR
FEREW M A /3748 AL B B, S Vi R R AR
PIRTERALIRS ™ o AE KB T A RS R 3
T EEA I GO B 5, tA DE
A FRIIHLER A S Y R A DA

Wang YQ %5 il FAOK & B 412, A rh 43
PEMEHE L 51 (44 ~ 50,181 5) ,DPPH H i
BRI R R W b 4 Fhib 51 (46 ~ 48) £ 4



Vol. 29

eI R B B RS A G W TR PERT ST 365

EATEE
Lignosus tigris J2 [ . b X — i 85 22 24 F LA
Kong BH 2 [99) 1 B Ry Lignosus tigris W% , F|
/

Ry
Ry

HO

Lanosrerol(114): R1 = CH3; R2 =H
3B-hydroxy-lanosta-8,24-
diene-21-al(115): R1 = CHO; R2=H
Inotodiol(116): R1 = CH3; R2 = OH

AR B IR A1 DPPH AB 4B B+ A 3L 5
SEH SRR BT R ALRE 1, & R IR )
o B OSSR AE Y .

"OH
"“mQH
0
.
1-((28,3aR,65,7R,7aS)-6,7-dihydroxy

-6-methyl-3-methyleneoctahydrobenzofuran
-2-yl)-3-methylbutan-1-one(118)

Trametenolic acid(117): R1 = COOH; R2=H

B 10 #EflatEanatEttnmsXieay

Fig. 10 Terpenoids with antioxidant activity from Inonotus obliquus

Inotolactones A(119)

Inotolactones B(120)

Sterenin E(121)

\

COOH HOOC

e

[e) N/_/_ o) N
OH O OH O
/Ci‘\ o OH /@iu\o OH
HO' | HO' | HO

o 0
COOH
oH O OCH,4 OH O CHO OH O OCH
HO i HO | HO | HO
OH O
0 el
|

CH,OH

Sterenin F(122)

HOOC}_}*
0
N
H

Sterenin G(123) Sterenin H(124)

OH
Hooc™ = /"
HO
o

Erinacerin D(128)

Sterenin K(125) Sterenin L(126) Sterenin M(127)
OH
OH - < OH HsCO ~
HOOC” X X gOOH HOOC $COOH NH
N N o] HO
HO \>'” HO ‘>—\ N
Erinacerin E(129) o) Erinacerin F(130) o) Erinacerin G(131) B o
OH OH oH
H3CO. = H,CO ~ HsCO P
o] N N
HO 0 Ho _on 0 o \_oH
Erinacerin H(132) © Erinacerin 1(133) 0 Erinacerin J(134) 0
OH fo) OH o
H3CO x Y-ocH, HyCO # —0CH,
N— N—
° e . e
H
© 0 Erinacerin L(136) HO be)
B 11 XBEEDEAKNDEETENERLED

Fig. 11

Ma K %5102 8 5 8 10 B 0 5k i 24k
%), DPPH 3 BRCER 45 R R W HA 55 i pr 4 4
BEJro Lu XS HER AL P oy B 15 210 4 Flibs
Ffe (114 ~ 117, 151 10) , DPPH 35 B 52 56 & W
P HA —E A LaE S .

1.5 BEintE

o=/ 2 MR A <8 02 LU U B PR

cZ7k 7/ I A A £ )7 S P a1 VAR A

Terpenoids with hypoglycemic activity from mushrooms

Hm BRI Tl o= 7 20 R R, 8 5 0 218 20 ik o 4 280 4R 9
R RE VRN, DT D80 22 i 1 A 7k 2 AR AL, AR I

Ying YM 250 ) HEAE FL 1 % W b 43 B 5 2
3 K BE B =1 inotolactones A A1 B(119 ~ 120,
U1) IR H A 1) o~/ 0 R ol 1 400 ) 358 M (v T
BEA X e M AR ) o L X450 AR
LI B B0 4 B 2R 1k5 9 (114 ~ 117, &



366 KIRF=YIBE R 5T K

Vol. 29

1) Horp 3 Blfb 59 (115 ~ 117) BA o-H 4 B
it (4 A
Wang BT %2 )\ EP) 4 5 oh 43 B 759 51 9 Pk

HO'

(o]
Ganoderic acid a(137) Inonotusic acid(138)

HO—

\/o)

(+) Linzhilactone C(147) (-) Linzhilactone C(147)

Dehydrotrametenolic acid(148):
R=COOH

Dehydrotrametenolic acid methyl
ester(149): R=COOCH3

OAc

HO Spirolingzhine A(139)

OH (+) Linzhilactone A(145): R=CH2CH3
Inonotusol D(144)  (+) Linzhilactone B(146): R=H

AL &, b 7 #fe &9 (119 ~ 127,15 11)
sterenins E-H K-M EA7 AR o- R 1 B il 15 VE

(-) Linzhilactone A(145): R=CH2CH3
(-) Linzhilactone B(146): R=H

Dehydropachymic acid(150) Tumulosic acid(151)

The C-3 epimer of ganoderic acid T(152)

B 12 XRBEHTFEGEMEMEENELRLEY

Fig. 12 Terpenoids with other activities from mushrooms

W34k ( Hericium erinaceus ) NS4k J@ B , 2
—FhE 2G4 BB . Wang K 25020 PUAR Sk
Hr SRR 1L MRS 8, Horb A7 10 Fh (66, 5]
73128-136, (&1 11) FATHLIR 1Y o3 260 W T 1) 910 1
TR WA R b 2 WAL G 0 By s S 0 1y 2
R HEA ISR FE R
1.6 Hfidt

B b3 TR DLIE P, 53 A SRR — 2L R
ELE M 2R AL & Wi A7 B IR Bt SR AR R 9T A OR
[ Ganoderic acid T (12 152)  Me4&FL 5 w5 2510 &
)T BT HIV R 2R HLCL B, «,5,18,99,
137) | F B W)@ 1 2 B 6 e B =85 ) (O T
(138.,140) (RZ W HEB AL P AAL A H)
BUHESE (Astraeus peridis 1)°F T £ e 8 =% ) ' {2
PR 2T 200 0 1) 3 58 DURE B 6 7 P22 1R AT 1 R
(139) " 347 B DRI B 6 s A8V B O (R 2 A

HALE Y 145 ~147) AR 20 0 R (25 =il
KAl A ) 104 148 ~ 151) ) BT EE 1 S R I8 G
(MR AL T T 2 fE 5 4, 141 ~ 144) 2 2538 2 0
P

2w

V2 KA R ST A8 it g, B
PSR 20z 8, AR TR T 2 BT &
A, E R 25 FL il 28 A5 W i ok Ak A 77
P

I H- 2R (Pleuromutilin) J2& 8 - 1 49 i) H- J&
Pleurots mutilus FI Pleurots passeckerianus AR R
BERFE R —RUER R T RS
G, BRI R B T R IPE R B EER
(Tiamulin) 7K JE &b #K ( Valnemulin) | Fi fth ZEHK ( Re-
tapamulin)) o U H- 38 B AT A= W) W] AEAZ B A K



Vol. 29

eI R B B RS A G W TR PERT ST 367

S 1 200 B A A5 B, R 22 22 R B R
LIFAA TR o BRILZ MR & B2

HEZHRER =S, Wk 4,

®4 Bl XBEEEEEERCESYRES
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