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Abstract: The chemistry and the biological activities of the secondary metabolites from Hericium species are reviewed. Up to
dates, 83 bioactive compounds belonging to terpeniods, phenolics, fatty acids, steroids, alkaloids have been reported in the
mycelia and the fruiting bodies of Hericium species. These compounds show various bioactivities, such as antitumor,
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WS 8 Hericium Pers i RIGEENG 15 4
M, RS (2010) F (PEEHBEAZ ) F
Wk T 4 FhERE S W ABKE: mlEkE H.

alpestre Pers.. G0k # H cirrhatum (Pers.) Nikol.

[=Steccherinum cirrhatum (Pers.) Teng] J¥i %% 3k B
H coralloides (Scop.) Pers. [=H. caput-ursi (Fr.)
Corner= H. laciniatum (Leers) Banker=H. ramosum
(Bull.) Letell. 1. #%k & H. erinaceus (Bull.) Pers. [=H.
caput-medusae (Bull.) Pers. |. M3k 45 &R E AL S 1
BAHAREEE (BERAZHRR 2008), FHA
IR & A E A 25 FIAE, = [ 3 il K £
AYE) HRR: Ik 3, RTLAEARE
Lz, HIREE: THhTAE, Ak (5
HARENE) AL BRI, FIRHAAR,
LRETS, SR TIEEZ M .

PUAREE 22T 78 I M =k T (R0 1k e B A O
P B BRILRE . RIPME. BU. PUEE. PUA
AT . ASTNE 20 2 4 3K [H A A1 b S 4R
R AR 7 W) B 4K 2 G5 0 DA R 24 R A R AT T 45
w, DMEEESE.

1 MRSk B G R KL 25 AR A

DT (0 R 2 A FH R TR R Sk T UK
FACH T IRIRT ST 46 T 1990 4F, th/EEIL 75K

. Wk EaE T 2MEY, Birvibkit
RILT 83 MAFSEA NG E sy, ARG iRk
G R G TRITRFAEY . SRS
HEVERACE YD, X He i — 2 A S i 24
TEPEHEAT T IRN MBI T o DA S 11 v 23 B 45 21
EERIHERER (R D .
1.1 AWEER AL &4

M Sk T bt g i S A 5 P 2 DN TR 22 AR R gy
3%, Qian et al. (1990) MMk B B8 22 44 43 B
23] 2 AL 240 A Y0(5,6), Kawagishi et al.
(1992) MIZA I L2 K th BRI T 2 AR A
RKAE WA % N Erinapyrone A (1)F11 Erinapyrone B
(2), FHHRIE TIZHE X T Hela 40 2 (1) 5540 i
V(15 0.88mmol/L, 2 ¥ 1.76mmol/L) . Arnone
et al. (1994) KU ¥ —Mif = JCEI G5 K ALt
EA R & 0(5), FHRILZLEMEA &R E
FIPTAE 2L KPP BT PE . Wu et al. (2015) MRSk
P 22 A T oy B A B — &R 5 e i 2R AL S )
(1,2,4,6)FF K I EATHN I AE AR A KIENE, 2K
T B =k TR £E AR P B3 16 T TN, R — g S
(K 1.
1.2 BEHEY

Wy Ak B W AE M S TR 1 S AR RN B 22 4 b 1A
KIL, Okamtoto et al. (1993) MMk B 2244k A

HOH, 0

HOH,C~_ 2
OH \[R;”/
CH,OH

1 L&Y 1-6 &t

Fig. 1 Structure of compounds 1-6.
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®1 BRAETHEFINLEY (1-83)

Table 1 Compounds isolated from Hericium erinaceus (1-83)

T 27 R VI RIR WS I 2R

No. Chemical name Biological source Biological use References

M A A S

pyrones

1 Erinapyrone A B 224K Mycelium AL V5 14 Cytotoxicity Kawagishi et al. 1992
) A SR AR G
Suppress the growth of lettuce Wu et al. 2015

2 Erinapyrone B B 224K Mycelium ZM M5 M Cytotoxicity Kawagishi et al. 1992
) A SR AR S
Suppress the growth of lettuce Wu et al. 2015

3 Erinapyrone C B 224K Mycelium VUG ME Anti-bacteria activity Arnone et al. 1994

4 Herierin Il B 224K Mycelium F A AR A K v Qian et al. 1990
Suppress the growth of lettuce Wu et al. 2015

5 Herierin IV T 224Kk Mycelium Qian et al. 1990

6 B 2248 Mycelium ) A AR AR K s T Wu et al. 2015
Suppress the growth of lettuce

WG

phenols

7 B 2248 Mycelium PUETEYE Anti-bacterial activity Okamtoto et al. 1993

8 2248 Mycelium PUE VG4 Anti-bacterial activity Okamtoto et al. 1993

9 B 2248 Mycelium PUBETEPE Anti-bacterial activity Okamtoto et al. 1993
R AR S AR AR 1
Suppress the growth of lettuce Wu et al. 2015

10 Hericenal A B 2248 Mycelium ¥ 1fr A V% EP0902002, 1999
Hypoglycemic activity

11 Hericenal B T 224Kk Mycelium R I Vi EP0902002, 1999
Hypoglycemic activity

12 Hericenal C B 2248 Mycelium R IfiL 45 95 M Hypoglycemic activity  EP0902002, 1999

13 Hericene A B 424K Mycelium 41 G Arnone et al. 1994
Cytotoxicity
¥ K7 kB(NF-KB) 13 1 Lietal. 2014
Nuclear factor kappa B(NF-kB)
inhibitory activity

14 Hericene B 224K Mycelium FZ A ¥ kB(NF-kB) ] 7% P Arnone et al. 1994

Nuclear factor kappa B(NF-kB)

inhibitory activity

Lietal. 2014

2
s
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15 Hericene C

16 Hericenone C

17 Hericenone D

18 Hericenone E

19 Hericenone |

20 Hericene D

21 Hericene D

2R I KR e 2R AL
Benzofurans

22 Erinaceolactone A
23 Erinaceolactone B
24 Erinaceolactone C
25 Hericenone A

26 Erinacerin B

27 Hericenone |

28 Hericenone J

B 224K Mycelium

FSEAA Fruiting body

FSEAA Fruiting body

FSEAA Fruiting body

TS24 Fruiting body

T-SZ4K Fruiting body
FSEAK Fruiting body

B 224K Mycelium

B 224K Mycelium

B 224K Mycelium

T-SE4R Fruiting body
TSE4R Fruiting body
FSE4A Fruiting body
TS24k Fruiting body

W% kB(NF-kB)H 1 3% 1

Nuclear factor kappa B(NF-kB)

inhibitory activity

R A KR FiE
Stimulators of nerve growth factor
(NGF)-synthesis

AT kB(NF-kB)HI 13 P
Nuclear factor B(NF-kB)
inhibitory activity

R A KR FiE
Stimulators of nerve growth factor
(NGF)-synthesis

AL V5 14 Cytotoxicity

KT kB(NF-kB) il 15 P
B(NF-kB)

kappa

Nuclear factor
inhibitory activity

TR BEA 2 AR KR T
Stimulators of nerve growth factor
(NGF)-synthesis

20 1 7535 M Cytotoxicity

%K 7 kB(NF-kB) 3% 4
B(NF-KB)

kappa

Nuclear factor kappa
inhibitory activity

M35 M Cytotoxicity
% K F kB(NF-KkB) il i 14
Nuclear factor kappa B(NF-kB)

inhibitory activity

) A S AR AR I 1
Suppress the growth of lettuce
) A S AR AR A
Suppress the growth of lettuce
1) AR S AR AR I
Suppress the growth of lettuce

4 i 5595 P Cytotoxicity

4k
Arnone et al. 1994
Liet al. 2014

Kawagishi et al. 1991

Liet al. 2014

Kawagishi et al.1991

Ma et al. 2010
Liet al. 2014

Kawagishi et al. 1991

Maetal. 2010
Liet al. 2014

Ma et al. 2010
Lietal. 2014

Kobayashi et al. 2014

Kobayashi et al. 2014

Kobayashi et al. 2014

Kawagishi et a/.1990
Yaoita et al. 2005
Ueda et al. 2008
Ueda et al. 2008
Rk
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&5 A&
Chromones

29 Hericenone F
30 Hericenone G
31 Hericenone H
32 3-hydroxyhericenone F
VR A

alkaloids

33 Hericirine

34 Hericerin

35 Hericenone B
36 Erinacerin A
37 Eriacerin C
38 Eriacerin D
39 Eriacerin E
40 Eriacerin F
41 Eriacerin G
42 Eriacerin H
43 Eriacerin |

TS24 Fruiting body

TS24 Fruiting body

TS24 Fruiting body

F 54K Fruiting body

T-SZ4A Fruiting body

FSEAA Fruiting body

FSEAA Fruiting body

T-SZ4K Fruiting body

e

2244 Mycelium

i

224K Mycelium

224K Mycelium

B

B 2244 Mycelium

B

B 2244 Mycelium

e

B 2244 Mycelium

B

224K Mycelium

B

(T = Ya S G PR RN R
Stimulators of nerve growth factor
(NGF)-synthesis

(e = Ya S N PR RN R
Stimulators of nerve growth factor
(NGF)-synthesis
(T2 Ya o N PR RN R
Stimulators of nerve growth factor
(NGF)-synthesis

PR J5it A 2 4 ) 75037 12
Endoplasmic reticulum stress-

suppressive activity

Ltk

Anti-inflammatory activity
HfEs & AR

Pollen tube growth suppressive
activity

4N A EE G M Cytotoxicity

] 2 R I A A 3
a-Glucosidase inhibitory activity
] 2 R I A A 3
a-Glucosidase inhibitory activity
] 2 R A ) 0 K
a-Glucosidase inhibitory activity
] 2 A A1) 0 12K
a-Glucosidase inhibitory activity
] 2 A A1 0
a-Glucosidase inhibitory activity
] 2 A ) 5 1
a-Glucosidase inhibitory activity
] 2 I A A

a-Glucosidase inhibitory activity

4k

Kawagishi et al. 1993

Kawagishi et al. 1993

Kawagishi et al. 1993

Ueda et al. 2008

Liet al. 2014

Kimura et al. 1991

Kawagishi et al. 1990
Yaoita et al. 2005

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

~

g
e

=
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44 EriacerinJ

45 Eriacerin K

46 Eriacerin L

MM R G

fatty acid

a7

HMEERIEY

sterols

48 Erinarol A

49 Erinarol B

50 Erinarol C

51 Erinarol D

52 Erinarol E

53 Erinarol F

54

55

56

57

58

T E Y

diterpenes

59 Cyatha-3,12-diene
60 Cyatha-3(18),12-diene
61 Erinacol

62 11-O-acetylcyathin A;
63 Erinacine A

224K Mycelium

e

224K Mycelium

B

224K Mycelium

e

FSEAK Fruiting body

F-524K Fruiting body

TS24k Fruiting body

TS24 Fruiting body
TS24 Fruiting body

TS24 Fruiting body
FSE4A Fruiting body
FSZ4A Fruiting body
FSZ4A Fruiting body
FSZ4A Fruiting body
FSZ4K Fruiting body
T-SE4A Fruiting body

B 224K Mycelium
B 224K Mycelium
B 224K Mycelium
B 2248 Mycelium
B 2248 Mycelium

] 2 R A ) 0 1
a-Glucosidase inhibitory activity
] 2 A A1) 0
a-Glucosidase inhibitory activity
] 2 A A1) 0 1

a-Glucosidase inhibitory activity

AL V5 14 Cytotoxicity

AL V5 14 Cytotoxicity

PPAR o, vy W3NG 1

PPAR a, y transactivational effect
AL 595 14 Cytotoxicity

PPAR a, v BN 1t

PPAR a, y transactivational effect

2 0 2 9
Cytotoxicity
41 AL E 5 M Cytotoxicity
AL V5 14 Cytotoxicity

R e 2 TR A A 1

Stimulators of nerve growth factor

(NGF)-synthesis
L MRSA 35 1% Anti-MRSA activity

S|

Wang et al. 2015

Wang et al. 2015

Wang et al. 2015

Kawagishi et al. 1990

Lietal. 2014

Liet al. 2014

Liet al. 2014
Lietal. 2014

Li et al. 2014
Liet al. 2014
Li et al. 2014
Li et al. 2014
Li et al. 2014

Liet al. 2014

Liet al. 2014

Kenmoku et al. 2001
Kenmoku et al. 2001
Kenmoku et al. 2004
Kenmoku et al. 2004
Kawagishi et al. 1994

Kawagishi et al. 2006

~

2

v
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64

65

66

67

68

69

70

71

72

73

74

75

76
77

Erinacine B

Erinacine C

Erinacine D

Erinacine E

Erinacine F

Erinacine G

Erinacine H

Erinacine |

Erinacine J

Erinacine K

Erinacine P

224K Mycelium

l#

224K Mycelium

e

224K Mycelium

l#

224K Mycelium

224 Mycelium

#

B 2218 Mycelium

#

B 2248 Mycelium

#

B 224K Mycelium

B 2244 Mycelium
B 2244 Mycelium

l# l#

224K Mycelium

l#

224K Mycelium

l#

B 2248 Mycelium
B 2248 Mycelium

fredE 22 R 5 A AT
Stimulators of nerve growth factor
(NGF)-synthesis

et 22 R 5 A AT
Stimulators of nerve growth factor
(NGF)-synthesis

FT MRSA J 1

Anti-MRSA activity

fredE 22 R 5 AT
Stimulators of nerve growth factor
(NGF)-synthesis

PR PR 1A S 1
Stimulators of nerve growth factor
(NGF)-synthesis

K B A A R

Kappa opioid receptor agonist

HT MRSA JE % Anti-MRSA activity
PR 22 PR 1A
Stimulators of nerve growth factor
(NGF)-synthesis
BR[N] AR K
Stimulators of nerve growth factor
(NGF)-synthesis

K B 52 AR Bl 7 A

Kappa opioid receptor agonist

K BT S AR BN R

Kappa opioid receptor agonist

fredE 22 R 5 AT
Stimulators of nerve growth factor
(NGF)-synthesis

fredE 22 R A AT
Stimulators of nerve growth factor
(NGF)-synthesis

HU MRSA J 1

Anti-MRSA activity

T MRSA 7514 Anti-MRSA activity

4k

Kawagishi et al. 994

Kawagishi et al. 1994

Kawagishi, et al. 2006

Kawagishi et al. 1996

Kawagishi et al. 1996

Saito et al. 1998

Kawagishi et al. 2006

Kawagishi et al. 1996

Kawagishi et al .1996

Saito et al. 1998

Saito et al. 1998

Saito et a/ .1998

Lee et al. 2000

Lee et al. 2000

Kawagishi et al. 2006

Kawagishi et al. 2006
Kenmoku et al. 2000

ok

[CEUE
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78 Erinacine Q T 224Kk Mycelium
79 Erinacine R T 224Kk Mycelium
80 T 224Kk Mycelium
81 B 2248 Mycelium
82 B 2248 Mycelium
83 B 224K Mycelium

gk
Kenmoku et al. 2002
Ma et al. 2008
et 22 R A AT JP8073486 1996
Stimulators of nerve growth factor
(NGF)-synthesis
TR AR A PR 1A S 1
Stimulators of nerve growth factor
(NGF)-synthesis
PR BEMEE PR 1A S 1
Stimulators of nerve growth factor
(NGF)-synthesis
PR BEM A2 PR 1A A 1
Stimulators of nerve growth factor

(NGF)-synthesis

JP8073486 1996

JP7070168 1995

JP7070168 1995

KO3 NMEAPEIEERAEY(7, 8, 9); Kurzet
al. (1999) WML F B 22k R BL 3 AN B A RE I
Pl s M Wy 2840 &) Hericenal A (10), Hericenal B
(11), Hericenal C (12) 3 H i BX I & F] — Il

Kawagishi et al. (1991) MMk B TS24k Hh 4y B9 15
B 3 MW HBRIRKEN B KEY, wiA
Hericenone D (16), Hericenone E (17), Hericenone F
(18), FHRIZFM G A BRR B A K
K74 S M (33ug/mL); Maetal. (20100 A
Wk 1Stk rth B4R 3] T 2 AN IR KB
Iy 2540 &%) Hericenone | (19)F1 Hericene D (20),
IR T2 G NEE RN R EC109 Y
S B4, FE L et al. (2014) I
—ANE 0BG R R T kB I 1 1 D R T
FAAE W) Hericene D [IZAL AW 445 Ma et al.
(20100 Hymr & EE], FN WA 7E 13,

14, 15, 16, 17, 19 KL T kB MHNEE, UEW]
T ZRWEERIZE RGP RER %KW a
JIE 7 TR A B 1 5y 2R A 5 0 [0 A A M S T A 22 4k
KHL, Arnone et al. (1994) MMESL T H 224k 14k
B 3 A A RITR KBRS, TN
Hericene A (13), Hericene B (14), Hericene C (15), 3

http://journals-myco.im.ac.cn

#RIE T Hericene A (13) 155 Hela 4l RN AR TE
(E 2.

1.3 FKHKEIRE L EHD

Wu et al. (2015) MRSk & F 5244k 1 43 5545 2
T EA 5540 M R I R FE R R R A A )
Hericenone A (25), iT H1Z 32560 = XML B B 22
ORI T 3 AN EAG ) AR SRR AR R T I 2R I
BRI B 2% b A % Erinaceolactone A (22) ,
Erinaceolactone B (23), Erinaceolactone C (24) Jfil
b X 2 B R AT E T AE ) 28 BIAERT S
Yaoita et al. (2005) , Ueda et al. (2008) 4}
AR B SEAR ORI T 3 AN R AR I L I S
. &%) Erinacerin B (26), Hericenone | (27),
Hericenone J (28) (I 3) .
1.4 BREIRILEY

Kawagishi et al. (1993) M H. erinaceus ¥-5£
RT3 AN EA R HME LS KETEBOE
HWEARETRKENAERENLED
Hericenone F (29), Hericenone G (30), Hericenone
H (31); Ueda et al. (2008) MBSk i T~ sk o
I3 — AN B TR0 T R T Y i R
FuEmsz (Ha .
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| cl | | Cl | | Cl |
0 | 0 O 0 a | 0]
. I
CHO CH,0H
7 a
CHOD CHO CHO
oH OH OHC OH CHC OH
|
I COOH COOH COOH
OH OH OH
10 11 12
e e e e e P NV T W e
CHO CHO
OH OH
[s] ]
13 14
CHO CHO
OH QH
Of\gl/w °
~0 ) &
15 16
CHO CHO
QH OH
° O/\@/m ? 0%
-0 ] ~0 8]
17 18
e T N
CHO CHO
By o
O
e
0 0O

QaH

~0
21

2 L& 7-21 &
Fig. 2 Structure of compounds 7-21.
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HO HO
22 13

3 L&Y 22-28 5#
Fig. 3 Structure of compounds 22-28.

CHO
o~
o (v] o a

~0 0
29 30

Ty oy

4 L&Y 29-32 4ty
Fig. 4 Structure of compounds 29-32.
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37
OH
OH
\,, OH O\}_
HOOC Y HooC Bl
\( HO \\'_,\
0
]/‘\/Li/\/@ ,Co\r\;jj\_/m
OH
[T
_\—OH 0 MO _\_OH
0
CH
H,CO § OCH, YVJ\/tCE;/\ §—OCH,
0 HO
0
a5 a6

5 {L&4) 33-46 L5#

Fig. 5 Structure of compounds 33-46.

1.5 S,

X T Sk TR AR R AL S P B AR E B D
Kawagishi et al. (1990) . Kimuraetal (1991) Fl
Yaoita et al. (2005) 73l AE K B ¥ S R E T
LA Y0 i £ 1 1) Hericenone B (35), {14640 &

AR KT Hericerin (34), LA} Heriacerin A (36);
Kobayashi et al. (2012) 5Efif | 5% Hericerin (34)
MaEH RS MIEIE. Lietal. (2014) MAELE T
KA BAFE] T A0 INOS, COX-2 HHE
XY Hericirine (33), UiEH THELBEEPLA
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FERHEER . It H, AURBIZH Wang et al. (2015)
MR E PR X A L R H. erinaceus T 2244
oy B 45 BN — R A B AR 0 6 1 A 55
0 B v VE R A R AL S ) (34, 37-46), X
& B IR K TR B 22 A R I AE DR R AL S )
(Es) .
1.6 FERAER XL EYD

TENE Sk B B R BB A8 AR I T D 1R 28
YyJi 4k, Kawagishi et al. (1990) & MMk B+ 5E
PRI T — AN B A A B 1 T\ B BR AT
AWy a7 (B 6) , [FIIZAL 908 3R B H X 24
ek K WHHIMER , b5 Kuwahara et al. (1992)
FER T ZAMA P B R 250 e B 1 E
1.7 EEXLEY

EERGW R RS (Wang et al. 2014) ,
K B JEA R EH, R E 2= o E
RVBMEZgME B R R BN E R IR 7 4] #e

51

i
Chir .
RO =

sS4 .

S4 -

7 L& 1) 48-58 L4l
Fig. 7 Structure of compounds 48-58.
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S SL T ) S BRI A K. Lietal. (2014)
MG SK B - SR R A B AR B T — R AT N D R
KB 1 5§ 2 280 A W) (53-58) H 4R I T ¥ L &)
FA 2 it 755 1% (48, 49, 51, 52, 53)5 PPARa, y
BENE a8, 49) (B 7) .

6 &Y 47 E5H

Fig. 6 Structure of compound 47.

éH
OORl

R1RZ R3 R1 R2 R3
49 HS4H 52 S1HH
56 HS52H 53 53 H H
51 HE4 OH 54 54 H H
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8 L&) 59-83 54
Fig. 8 Structure of compounds 59-83.
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1.8 5L EY
H M 1994 4 Kawagishi et al. (1994) Mk

H. erinaceus B 224& K 7 —HK A 5-6-7 I
5 B B ik 2K A & W) Erinacine A (63),
Erinacine B (64), Erinacine C (65)J1#ki& T Z&
VIR AR R 2 AR KR & OS2 G, Sk i
) s RG22 3] T2 % (Shen et al.
2009). Hul, CeMkE o ERE 25 45
BB RS (59-83) (B 8), FHERILT #
KGR 10 22 A KR & BUE PE(Kawagishi
et al. 1994; Kawagishi et al. 1996; Kawagishi et al.
1996: Lee et al. 2000), Hifif FF 4 P bk <5 0 (0 4
BREEE (63, 65, 67, 75, 76) (Kawagishi et al.
2006), « Fi v A4 shETE (67, 70, 71) (Saito
et al. 1998), JFE5Em | H b EEMM GV 4G K
(Wright et al. 1999; Ward et al. 2004) KAEJFE
BORRRIHEN (Kenmoku et al. 2002).

2 TnERZE

H AT, M2k B 8 T I T R AR = P A A
S LRI, MK B 8 LT 1 S Ak | T 22 44
RIZ ARGy, BAENEREE R & S 144k
E TRIIR . WA B & . AP,
KA G, R Ros ThiE . RIFT B . B
MFE. RIFIE S Pl P, LA ZFIE
Y27 D RE Mk B ot 2E D A Bt N 245 i 7 TR AT
T R, ok BRI IR B EaTE
- T1697 B B AL RGO AEIRTT P RGP
i~ re TG O PR S5 07 Th A R s T R T
R (BRMESE 2011)

X T Sk TR S TRV PR IR AR R A T A
EAFAE— S ) @, gk B by iR E Y. B
5] 218 A 0 P 24 0 A Y R S, X PR ) 1 0 1k
A IRE BOR BT T B Ja B s b T B (i gk A
Z R KR T S P I R Ak A R T 24k
R R B T SRR R RS A R E A

http://journals-myco.im.ac.cn

B, (EASIR AT T s 0 10k TR Jos 01 1k TR 4
AR =T LA A R IR MKW H. erinaeus
AN T2 A TR R R E TR ARyt
DA RO TSk B R BRI R RR
HARmEME.
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