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The Recent Advances on Chemical Compounds of Phellinus Genus

DING Yun-yun,SHI Chao,LI Ning "
School of Pharmacy ,Anhui Medical University ,Hefer 230032 , China

Abstract: Fungi in Phellinus genus, which belongs to the family Hymenochaetaceae, were used widely as medicinal
mushroom. Phellinus fungus is recognized internationally as the highest efficient fungus in the field of biological cancer
therapy , has aroused wide concern of scholars worldwidely. These fungi contian various kinds of chemical compounds , and
the main compounds are terpenoids and pyranones. In addition;there are polysaccharides, steroidal compounds, fla-
vonoids , furan derivatives , chlorinated metabolites and other species. So far, phytochemical studies have shown nearly 300

compounds. At present,the research on the fungi mainly concentrated on Sanghuang. This paper reviewed and summa-

rized the chemical components since 2009 ;to provide the theoretical basis for the use of Phellinus.
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R B Z W Y E AR TP R 2R 24
PSRRI L, 202 B0 2 S v R U VR Y
FEAYTEEY BT, 1968 4, H A% Ikekawa
S B BLE] P linteus T-S2AR 2208 HA OB /E R .
UTAEA , 6T 20 40 8 Al Ak A 45 40 %8 5 7 1 () T
FAA TR, ZE B LR 2N £, £
BRI AANE RIS CH B A R S A,
R Z B %4 N FE B (153) ((1-6) Fl(1—
2)

2015 4F, Liu 25 A P. ribis SR K29 v 43
Bl fk B K B Ve B-D-Hi R ¥ PRG (1), PRG X}
PC12 2 HA B35 Rl 48 3216 Pk, 9 BL7E 10 ~
150 pwg/mL i Bl 26 B i ok Ji AR Ak . Yang 2577 F°
2009 4E M P. igniarius S5 B 7K 424 Hh A5 21 B A
A2 W% PISPL (2) , WIARSME Y M55 3R B PIS-

P18/ IS BRI bk L4 400 B 38 78, 200 g/ mlL Sy fefd:
WeRE . BTN P baumii TSR ZHEBEAT T
RAIFSE 155 6 ~34—214) PBF2-PBFT ; Horf g-
D-#j 0% PBF3 HAT i S AL 1 M PBFS (3) 2
EEWEFNE A HE 4 12 5 (9 BE IR L 41 ; PBF6 (4) Sl —
T SR A, 4544 A B-1,3-Glep il B-1,6-Glep ## 1: 2
FRIEE IR HE A A, Yan AL S5 )5 WP, linteus
R 22 AR B P FR U HP 43 B 58 B g F 2 PL-N1
(5) 1 PL-AL1(6) , {4 S 470 Jib 3 5 56 3¢ B, PL-NT fig
gl HepG2 40 g i) 2k K 3 H 7650 ~ 200 pg/mL
T A7 A e B AR M, (A T A4 T S 56 2 B
PL-A11 T A% 1 2%, JF EL7E 100 ~ 200 pg/kg
TR A7 7E W BE AR B . 2016 4F, A 18 M 5
Phellinus sp. 1 7785 1 BAG YU E W VERH G 2 5
SHP-1(7)" | )P pini H45- 5] e 1% 154 3 G0 93 J7 114
Z05 PPE(8) M (1),

—[3)-B-D-Glep-(1—3)-B-D-Glep-(1 —3 - B-D-Glep-(1 Jy—
6
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Fig. 1 Chemical structures of the polysaccharides from Phellinus genus

1.2 mE3E

WAL G Y EAFAET AR T B R BLF
ZMRIE PRI o AT TR AL R B
e B E SAL G W J2 B AF el A0 =k, LI ke b
R

1.2.1 4%
B BAL BB 0 T T 46 LR A
B, DA% 22 U (onone ) | 1ML T %t 475 Y ( drimene ) Fil
LA AR RS (tremulane ) JE 22, Hoh 55 32
AHHEERER 14 D E AR
ST AN P igniarius PRI T 9 I~ H



Vol. 30

T = a5 SR FU 8 B L I B T e 169

A4 SV AR B BAS 2 s (+ ) -(3S,6R,TR) -
tremulane-6,11 ,12-triol (9) . ( +)-(3S,6R,73,10S)-
tremulane-10,11, 12-triol (10) . ( + )-(3S, 6R, 7R,
10S) -tremulane-6,11 ,12-triol (11) . (-)-(2S,3S,6S,
7S,9R ) -tremul-1 (10 )-ene- 11, 12, 14-triol (12)
( +)-(2S,3R,6S,7S) -tremul-1 (10 ) -ene-2, 12-diol
(13) .(-)-(2S,35,6S5,7S) - tremul-1(10) -ene4 , 11,
12-triol (14) . (-)-( 2R, 3S, 6S, 7S, 9R ) -tremul-1
(10) -ene-11,12, 14-triol (15) . (-)-(2S5,35,6S,78S,
9S) -tremul-1 (10 ) -ene-11, 12, 15-triol (16 ) ., ( + )-
(1R,6S,78S) -tremul-2-ene-12 (11) - lactone (17) . Fll
3 A E Y I e M A B 3S,9R, 108-3- 58 K-
11,12-0-5: P9 & i, i e 475 (18) (35, 9R, 10S-3, 11,
12- = FE LI 10 LA (19) 35,45 ,9R,105-11, 12,
14- =2 B D beks (20) o 020 i 1A A1 52 56 3R 1k
12 16 17 118 FLATBA W i &F gk i & YR
E10° M [ 4 9l B A5 35. 7% . 45. 4% . 46. 6% .
32. 1% WEFSKRA, Jaok, I P. igniarius Y5} B 15 3]
L A8 1 ¥ o B 4% 2 5 eudesm-18, 6a, 11-triol
(21) "R 3 AN B 12-hydroxy-a-cadinol (22)
3a, 12-dihydroxy-8-cadinol (23) ,3a, 6a-dihydroxy=spi-
roax-4-ene(24) """ ARANIZB R A ) 21 HA
AR AR B AR HT, H 1G5 {28 04657 M |
EC5fE4 0. 14 uM b5 ¥ 22 A1 23 HA7 & oK 114
(IVER , 78 3 x 10*M B 4351 EAT 11.0% 7. 0% (¥ EF
SR, 2013 4F, Jeon %L AP, linteus 411 5325 F] 1
A KRS 5 N TR atractylenolide 1(25) %4k &
VIREAE I 45 e A HT-29 19 4E K, I B
R PR, B ICs, A 149. 9 wg/mL, Huang
25202t Pdingeus’ T 22K FR A 2 WEH U ifE
AFWT9E 78 2013 4R 53 B 2 3 AN A 21 phellilins
A-C(26 ~28) ,'EA11E30 wM ¥ 2 2 B Gl 1Y
P i e A9 £ G S 1 TR AR A 9 M 5
2016 AR s3I 3 AN F Y 2 B 22 RUAG s 2R AT A=
¥y phellinulins A-C (29 ~31), H ' phellinulin A 7£
40 uM i B2 iF B 2 BB AR 4R AE . 2017
4F, Shirahate 252 i )\ P. linteus T-SZ i H 4> 85 5] 3
AW 22 F AR 2k (<) -trans-y-monocyclfarnesol
(32) . ( + ) -y-ionylideneacetic acid (33) | phellidene
E(34) , Hrh 34 b & W, SUBiG e e B i 3
LB Wy BB 30 ] 2 R bk R B 1Y AR G, U H 2
EY 32 175 M s®, MIC 4 5.9 pg/mL, Zheng
SELHE 2012 AE N P. vaninii AR ESE S SRR 2200

{215 phellinene acids A 1 B(35 ~36) . ( = )-
(2E,4E) -y-ionylideneacetic acid (37) . ( +)-(2E,
4E ) -30-hydroxy-y-ionylideneacetic acid (38) . ( * )-
(2S,4E ) 4'-hydroxy-gionylideneacetic acid (39 ), H
35 f136 EHiIL A, He 2220 I\ P. wberculo-
sus BEFEW) R e 5 0 B B 7 -1 1Y phellinuins A-G
(40 ~46) .1 A>T 0 1Y I Uk B s 84 4% 21 % drimene
(19) F1 1 /4~ illudin BIfE 052265 phellinuin J
(47) ,7E 2015 4= X\ Phellinus_sp. W53 5 20 2 458
it phellinuins H-1(48 ~49) F1.5 NE 1 B JC 52
i (50 ~54) 7 AL A YT ~ 54) Xt TRl iR 4
Rk (HL-60 , SMMC-721, A-549 , MCFE-7 , SW480)
BA R A RETEME (1C5, > 40 wmol)) (1812) .
1.2.2 =3

2011 4% Jang A5 VP pini T SLH R 3B
dehydroabietic acid”( 55 ) #1 8, 14-labdadien-13-ol
(56 ), - HLaok > il 28 4k & W RE 08 1 1l L Wik 400 i
RAW 264. 71 NO (174 (1 3) .
1.2.3 =3

=R G YT Z LB B T I K
2 ELFE DURA = RN AR =, R LLE B e A Y
W=ifEZ

Liu 88\ P. gilous 5K 7085 5 A4S =ik 2k
W) : gilvsin A-D (57 ~ 60 ) F1 24-methylenelanost-
8-ene-3B,22-diol (61) ) ,57-60 3k 4 A Y-
B A =i, O AL YUk BEAE 50 ~ 150 uM i B A
Wi MR VR T, TR VA gk — 2D S R IE X 5 A
T W 45 H A W RS 7 I . Wang 452 7€ 2009
2N P. igniarius SRR B R 4 ASHT0 B b
HI =7l igniaren A-D (62 ~ 65) F1 2 1~ B HI 00 =1
59 57,6 MG YR IR RFEEE B NO 4 B i
THPE,ICs, (M) {H 43 %1 &y > 100,47. 89 + 0. 21,
48.28 £0.26 91.74 +£3.04 >100, 2016 &, A {550
417 M P. igniarius  SEAR A4 BB 3o HE AR
BE-2-1 (66) Fl 3-35 He A A bg-3-45-2-1 (67 ) , 4451
TG VETR e S g R WAL 5 4 67 XA PE 11 il 241 it
NOMO-1 FIibk Ly 40 i = TMD8 H A7 il 2 Y 1 FE 41
HIVE T, IC, {43 %M 0. 7955 uM i 3. 876 pM,
2016 4F, Feng L2310 M P, rhabarbarinus T S24K 4y
BRI 3 ANHTH T 1 e 8 = phellibarin A-C(68 ~
70) AT 60 ~ 61,63 ~ 65,57 .59, LG
69 70 57 .59 REfME N HI F W40 g NO |9 7= A= 1Cs,
{5054 22.3.20.2 .19.3 22.3 puM, 1L &4 69 ~
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70 .63 ~ 65 57 X%F 1 FR A b R 40 B Bk ( HL-60),
SMMC-721,A-549 ,MCF-7 ,SW-480) 7 Fjl H! A4S [R] A i
E"Jéﬂiﬂ@%ﬁ'@,lcsoﬁ <40 lJvMo 2011 ﬁz,%ﬁﬁiu

MRIREF A= P. baumii H 35 2 A~ =526 59

acetylodollactone (71) FI ¥ fif /R fE-24-45-1 e, 2, 3B~
=RE(72) (K 4) .
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Fig.2 Chemical structures of the sesquiterpenes from Phellinus genus

OH
"“COOH ;
55 56

3. HEIEEEET XL EMEN
Fig.3 Chemical structures of the diterpenes from Phellinus

genus
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ZRAEEP R HE R BRL, T2
NAEMBEE RS Y. B, s L &
B SR 35 4:2009 45, Wang %[2‘9] M P. igniari-
us TR PR BE B AL AEELTALEY
(74) A 5e-7,22- " H-3-F0 (75) , OF AL &Y
74 175 F ISR EE Y NO A B HIE M, U H

LG 74 T PE W, 1C, {H M 37. 57 = 1. 38
pM P! Liu 4 ZSJM P. gilvus F SR T4 B 24k
Y75, 2011 4, PR ST Y NG R AL P.
baumii - SEAR R4 BE R S ARIL G & A B BE(T3) |

7475 FH A k4, 6,8 (14),22-PU J7-3-{ (76 )

2011 4, FREMFEEY N P. lonicerinus T4y B84k 4
Y173 .74 BB (TT) o 2011 4F RFEFHAE
P. igniarius WAL FEY) 53 25 B HE AR 74 .76 | T -
7,22- 0838, 5a, 60- = (78) , I H R AL G
78 7£ 1.0 x 10” mol/L Fit HA #i1 2 40 i (7 977 1, 5
2R A, R4 3R 90. 3% , 2012 4, Lee
ZEDYUN P linteus WARRE IR P43 B E 1 AN 4K
AW (22E 24R) -3 £ 8§ Je-7 , 22- 52, 30, 9
—BE(T9) F 14 AT IR G 73 .74 2 A
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Fig. 4 Chemical structures of the triterpenes from Phellinus genus

AL Y)-3-0-B-H A BT (80) (S, 6a-Fh4A-2 1
$4E-8(14),22-— 438, Ta-— [ (81) .S, 6a-3F
A-F A BE-8 (9) , 22- -7 -3B-1% (82) \Sa,
6a; 8a, Yo W H-F M 8 BE22-44-38, Ta- B
(83) 3p-FHL-F 1 1 be-7 , 22- Jd-6- (84) .38,
Sa- TR HE A BE-T, 22- 0 -6-1 (85)..38, Sa,
SR A BE-T, 22- 07 -6 (86) | 14055
B ibe4,7,9(11) ,22-14)7-3,6- (87 ) 2%
i be4,7,22-=4-3,6- T (88 ) | 2 £ i bt
22-" 438,50, 68-—=%(89) \3ﬁ,5a-_¥é%-6ﬁ-Eﬁ
AR A B BE-T,22- 0 (90 ) (22 A1 -7, 22-
1#528,3a,9a- =FE(91) , Hrh fk 44 73 .80 .81 83
87 ~90 X A s 4y sifp R 1 AT I
JEHIEAL AP 90 (036 PR B W 421G, (B 14. 6 = 4.
8 wM( 2015 4F, Yin\RH %" )\ P. igniarius AR K
FEYI e 2 D IR G 30, 17,19 ,20-
PU¥Rdt do-H 322 88475 (92) 3o, 120,17 ,20-4
It do-H I 2B K -8-45 (93) . 2011 4, K A=
X P. baumii WAL BT T RGBT, MR ER
R s 12 IR G (73,94 ~
104) , o 94 F195 ik &40 s M T 8535 h
HIaE 6 A EARL G (85,86,99,102,105,
106) (22F ,24R) -6B-Z 48 JL-F 11 117 ,22-— 1438,

- i5(94) | (22E,248)-6B-2 A FHe-77 1 155 -7 -4 -

3B Sa-%(95) . (24R) - A1 -T-M5-38,5a,60-=

BE(96) ((22E424R)-FEfA15-7,9(11) ,22-=45-38,
Se,60- =2 (97) . (22E,24R) -4 ff1 57, 22- " J-
3B,5a,6a- =L (98) | (22E,248) -3 ff1 §§-7,22-—
We-38,5a,60- = (99) | (22 ,248) - ff1 §§-7,22-
I3, 5a,60- = EE(100) SEIMESEEL(101) | (22E,

24R) 5o, 8a-if A FF A1 15-6, 22- —J5-38-IE (102) |
(22E ,24R) 50,811 & 1 §5-6,9 (11) ,22-=Jf-
3B-FE(103) (B N T (104) | 522 A A (105 ) |

(22E, 24R ) 24 JL-68-2, k-7 fA §-7, 22-— ¥&-
38,50-_ % (106 ) , 2016 4F Feng T I
rhabarbarinus F SCAK 3 B8 5 A E iR fL 573
75 .89 85 (22E,24R)-3 i1 £5-8 (9) ,22-—}&-38,

5a,66-—FE(107) , HEHRih, 2 f S b AU 5 Rk &
YIE R IL Z R R Y, AR P HIVEY ket
s A2 FEE (- S) o

1.4 iR

FIRT, W iZ )8 B h 2 L SRS & 15
A, FEE A E SR e -3 -

2011 48, S KA N KEREF A P, baumii T4y
B 15 AR A RIS (5,7,47- =5
AW EE,108) JLER K (37,4,5,7-lU%
FE A ,109) 7-H AN R #R (47, 5- 2R 3T
UL A0, 110 ) [ 7-FR 403 A Fk AR (47,5-
TR -V AR 111) AR R (S,
37,47 - =R AT - W A L AR R, 112) [ 7-H AR
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Fig.5 Chemical structures of the steroids from Phellinus genus

XEE (5,3, 4SBT AR R AR, 113) |
MABEZE(5,3,4"- = FI-7- W A SL B i e, 114 ) 5
T2 (S, 4/ R -7 P S LR 115 ) PP L 5% o 8
fii] A(116) SHHIESR B R A (117) H LR
i B(118) |5 I 4 38 5 # i B(119) 5 ¥ ¥ A
(120) SFEEEE A(121) (LA FE(5,7,4'-= 15t
TR AL, 122) , Hodr 116 #1117 . 119 1 118 2 X
RS S I R, R T R R ) 2
SHA 116 #1117 | 119 F1118 120 F1 121 X545 H
F NF-«B EAMHER (E6),
1.5 MR

TR EYETREZHIBOE, SH MR
B2, 2 HAP ARG R A RN EE. NZE

HE B 32 A memg e S, e E 2 N
R K MHE Mg ] ( hispidiing) - 28R 5 b g i 232 7

%,

Lee 25 X11Z 8 B W AT TIR ARIWFSE 2010 4E,
M P. baummi W73 AT EHT LG ) baumin (123) Fl
6 B H A4k & ¥ davallialactone ( 124 ), hispidin
(125) , hypholomine B (126 ), interfungins A (127) ,
inoscavin A (128) , phelligridin D / meshimakobnol B
(129) , 3x $& 4k & Wy B AT B AR TG 15 SO
Phellinus sp. 3532 0 B 34077 phellinin B phelli-
nin C'*/ L& phellinins Al Ho phellinin B &1k
&%) 6-[ (E)-2-(3,4-dihydroxyphenyl ) ethenyl ] 4-hy-
droxy-3-[ (2R ) 4-oxopentan-2-yl ] pyran-2-one (130) .
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Fig. 6 Chemical structures of the flavonoids from Phellinus genus

(2S,4R) -trans-7-( 3 , 4-dihydroxystyryl ) -3 , 4-dihydro-
2-hydroxy-2 ,4-dimethylpyrano [4,3-b] pyran-5 (2H)-
one(131) . (25,4S) -trans-7-(3 ,4-dihydroxystyryl ) -3 ,
4- dihydro-2-hydroxy-2 , 4-dimethylpyrano [ 4, 3-b | py-
ran-5 (2H) -one (132) IR 5% ; phellinin C 21L&
(2S,4R) -trans-7-( 3 , 4-dihydroxystyryl ) -3 , 4-dihydro-
2-methoxy-2 ,4-dimethylpyrano[ 4,3-b ] pyran<5(2H)-
one( 133) H1(2S,4S) -cis-7-( 3, 4-dihydroxystyryl )-3 ,
4-dihydro-2-methoxy-2 , 4-dimethylpyrano.[ 4,3-b | py-
ran-5(2H) -one (134 ) {1R 5 ¥ ; phellinins ‘A k&
¥ phellinins A1(135) 1 phellinins’ A2 (136) BYIR &
Y, Jeon ZESV N P. baummi - S2 4K 43 B 15 3 i
2 (137) .methyldavallialactone (138 ) #1 124 ~ 128,
Cho 2" £ 2011 4E4fE T — 3L &4 phellinsta-
tin(139) , ‘& 4 hispidin [ =R AAL5 4, B A BEF 1
PURTEHE, 1C5 [ 6.0 pM, 2011 4, g 45
Mo Pcbaummi v B5E3E) S A H hispidin 777 9y
phellibaumins A-E( 140 ~144) , DL X% 3 S E M-S
interfungin B (145 ) | phelligridin H (146 ) | phelligri-
dimer A(147) X EEAl 5 Y056 s 5 NF-kB B A7
HIER . 2015 4F, Suabjakyong 25 M P. igniarius
F1r B # 1k 45 ¥ inonoblin C (148) | inoscavin C
(149) .phelligridin C / meshimakobnol A (150) 129 |
145 3 s4l 5 W HA F R e i R XU PR . 2014
4, Kubo 5 A P. ribis th135] 2 A C AL AW
phelligridin F (151 ) , inoscavin B (152), 2016 4,
Kim %57 4\ P. igniarius TS0k 53 85 85 4

phelligridins E (153) 1l phelligridins G(154) , E1{1fE
{0 IV o 28 S PR ) 5 7 ICS, (M 0.7 ~ 8.1 uM,
Yeom 2550 S5k 44 125 F 126 BAT G M2 E
PRI 35 P , 1Cs, {B 23 5124 13. 1uM F1 0. 03 M.,
Hwang 2 4R35 1k 444 124 ~ 126 128 129 fighs i
TR (K 7).
1.6 B3

2012 4, SR RIE P ribis TS24 Y 4
AR Rk IR T A2 4 ribisins A-D (162 ~165) ,iX
Sefb & W EAE 1 ~ 30 uM S [ P B, BB 8 2
NGF 4> 1y PC12 41 g 28 2 fik (9 A= 4o [] 41,
Huang 455 A P. linteus 14385 BIH 5 15 VEY) IR in-
otilone (166) , 2014 4 Kubo %5 I\ P. ribis th 4385
H—ASBr kIR AL 5 ¥ phelliribsin A (167) ,iZ 465
Yy B2 AE 30 wM Xt PC12 EL AT 20 g 35 3 1 (
8).
1.7 SaR=%

HRiE P. badius 1] @ 3 Q15 75 4= drosophilin A
methyl ether(161) (£ 9)
1.8 Hfiik&w

IEHZFLEJE ks 43 8 3] — SR 55 04 7 PR AR ER
KAEY) 45 6-(3 ,4- TR EL) 4- 1883 ,5- 0 =
721 ( hispolon ,162) 4-(3,4- " F2 K H) 3-T -
2-Ti (163) | J5 LS (164) 5 LA W2 (165) mii ik
1% (166 ) | Fr FLfE (167 ) | = | % iRk X 2 B K 2 i
(168) A4-(4-F2IK 5L ) -3-T J5-2-1 (169 ) | i JLZE iR
R (170) AB2R —H R — T g (171) . K 4 %



174 FIRF=IIEIE 5T % Vol. 30

(172) ABRIEAEZBE(173) KR (174) XEFE HIEFER(175) | Ja] LA R (176) 102250

[o]

(0]
NF

125

B7 $tREAEBEESRUMERELSWEN
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