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Research progress on phenol compounds in Sanghuang
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Abstract: Sanghuang is a kind of precious and rare medical fungi containing various types of phenol compounds such as flavonoids,
styryl a-pyrones, phenylpropanoids, isocoumarins and other type of phenols. These phenol compounds in Sanghuang are usually
extracted by reflux, ultrasonication or other methods and purified by macroporous resin. The effective components and fractions from
Sanghuang have a broad spectrum of pharmacological properties such as antioxidant, antitumor, immunoregulation, etc. This paper

reviewed the structural types and characteristics, extraction and purification methods, as well as the pharmacological effects of phenol

compounds in Sanghuang in order to provide theoretical basis for its further exploitation and development.
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Table1 Flavonoids in Sanghuang

R AW (B NE (AR 12 F. &
WEAEE 5 FD, HANES 5 MRS AW, L
T2 25 DL 1o S8 P T 2R A A ) LR AR
MEN C-5. C-7. C-4', 23 Ptk &1
X 3 A EARE AR, HAE 7 Mk
B IE R AR C-3 BRI, B H
T ST R LR EE R, A9 R
EY A BUREE (B FS x-SR k2 o),
HAW N -FRPIE), — A A (B 1
C-6 5% C-8 Huft, HFA 2 Mtk &¥HA C-6. C-8
RO B R MM S, vaninii (Ljub.)
L.W. Zhou & Y. C. Dai. ‘K AKJZFLE KRB A ZFL
BRI S50 FH AR TR 3 R I T R OR FR U A
i P, DRI S o3 n] A 40 0 5% B 2 I P R AE
PERA -

KA 5 AR 7 KU TR
ey 1 B CiHuuOs  KREAE. B REE, BSFRK 6-8
2 JREXER CisHinOs  KRZILH. RLFRE, HWNFEE, MAELE 6,89
3 MR CisHOs KA. HiFE. BOFRE, WAELE  6-79-11
4 T-HREEXER CieH1Os  BHFRHK 8
5 BEER CiHuOs B FH 7
6 R A CHoOs  BLFH 8
7 FIEZBEE A CuHuOs B FRHE. FLRE 7-8
8 U A CoHisOs  BfiFE. BLRE. KKELH 7-8,12
9  HAZREE B CuHuOs B FRHE. FLRE 7-8
10 FHEHEH B CoHis0s B FR. KREARE 7,12
11 RHHEZEEN B CuHnOs  BHFH 8
12 phelligrin C CoHuO7 B, KREIE 7,13
CEAEEE 13 T-REECERER CiHuuOs  BIWFH, BLRE. KREAH 6-8,10
14 ZEHER CisHinOs  KARZEILH. s 6-7
15 ZER%R CisHuuO7  BL R 8
16  phelligrin D CxHisO7 B 7
17 phelligrin E CoHuOs B FH 7
S 18 FEIER CieHinOs  BH5RH 8
19 F¥E CisH100s MW, MAREAE. BEFE 9
20 HEFR CisHio0s ~ #ORHK 8,14
i 21 RE# CiHinO7  KOREILH. HDFmE 38
22 MEE CisHiO7 B, MARBILE 9
23 WER CiHinOs  BHFH 8
24 FRWE CisHioO7  /MLAAFH 15
S H 25 73-dihydroxy-5'-methoxyisoflavone ~ CigHi20s K AKRZFLHE 16
o A R 26 T CoHsO16 IR, MABILW. BE5FH 9
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Fig. 1 Structures of flavonoids in Sanghuang
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Table 2 Styryl a-pyrone compounds in Sanghuang

el F5 WEMAIR LR B SCHR
SR e 27 bisnoryangonin Ci3Hio0s  KARZEFLH 17
28 hispidin CisHiOs MM F3E. B55HK 7-8
29 phelligridins B CisHnO7  KAREFLH 18
30  phellibaumin D CoHis0y B FH. BLZHE 7-8
31 phellibaumin E CauH2O9  REHFH 8
32 interfungin A CosHa000  EFAELI 19-20
33 baumin CoHnOu HWFHE, BORE 7,21
34 inonoblins C CosHis09  KARZEALH 17
35  phelliigniarin C CauHis0s  KARZILH 22
36  davallialactone CosH009  KARZLH 17,23
37  pbaumin CaH2o010  KARZFLH 24
38 phelligridin L CosHisOo  RHE" 25
P& ke e 39  phellifuropyranone A CaHu07  HEARZEIE 26
40  phelliigniarin B CasH20s K AKREFLH 22
41 phelligridins F CoeH209 WM 53 . KARZILE 7,27-28
42 inoscavin B CoaaHOs B 53 7
43 inoscavin C CuHi70s B FH 7
44 inoscavin A CsHis09 M. HEARZIE. KRELHE  7,1929
45  phellibaumin A CHinO7 REFH. B RE 7-8,30
46  inoscavin D CaHigOs B FH 7
47  inonotusin B CHis0s  HEFILH 31
48  phellibaumin B CoHis0s  BIWFH, DR 7-8
A T 49 3,14"bihispidinyl CosHisO0 AR EFLE", BLRE™ 32-33
50  phelligridin LA CosHisO10 - E 53" 33-34
51  squarrosidine CoH2O9  AARZFLE" 35
52 3,3"“methylene-bis[6-(3,4-dihydroxystyryl)- CorH2O10 FHEAILH 36
4-hydroxy-2H-pyran-2-one]
53 pinillidine CosHnO1  AARZEILE" REARLE™ 32,35
54 hypholomine A CaHis09 B 53 7
55 hypholomine B CoHisO10 H# 5. HEAREE. KRELE 7,19,29,32
56  phellinstain CioHx01s #LFE. HEARZEIE 8,37

57  phelligridimer A

CHnOx MWRH., BLRH. KKELH 7-8,38

*RBENIZMIRI IR 2208 ROV ZIR KRG, R IH

*-obtained from mycelium of the species **-obtained from fermentation filtrate of the species, same as belows
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Fig. 2 Structures of styryl a-pyrones in Sanghuang

*3 RATHWERELUEY
Table3 Phenylpropanoid compounds in Sanghuang

g3l e EMAFR Y KI5 SCHR
HEEHR 58 HER CoHeO2 KA JZ LB 6
59 RHELE CoHsO4 KARZALE 10
60 FEST Ci0HsO4 KAJZFLEE 39
61 A& AN CoHeO4 KARZFLH 16
62  8-hydroxyl-5-O-B-D-glucopyranosylpsoralen ~ Ci7His010  ‘KARZFLE P 3 10,40
KWK 63 WIHER CoHsOs4 Pt B RS RE KRRALE 7-8,28
64  ZEEIR CisHisOo  FWFiE 41

VN IEEES 65  phelliusin A CisHiaOs  FARZ L™ 42




FEH 2023FE58 H£54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

* 2983 »

Ry
RZI;J

HO 0
63

cﬁ;lj !
OH
. HO
Rs o OH
S8R, = m = 0
59R,= OH R; HO O .
60 R, = OH R,= OCH;R; OH
61R,=H,R,=R;=0H 62
B3 RBEPEARLUESYRNLZLEN
Fig. 3 Structures of phenylpropanoids in Sanghuang
x4 REPHSBEIZLNUEY
Table 4 TIsocoumarin compounds in Sanghuang
i) Rl /B 7 V5 SCHR
66 phelligridin A Ci13HsOs KARZFLH 18
67 phelligridin J Ci13HeOs L Y N NN 7,23,27
68 phelligridin C C20H1207 Vbt KRELH. #EARZEAHE  7,26-2743
69 phelligridin D C20H120s8 M. KRELH. #EAREAHE  7,26-2743
70 phelligridin E C2sH14010 KARIZFLEE 27
71 phelligridin G C3:His012 RWARELE . KREFLHE 26,44
72 phelligridin I C33H20013 T RE. KRETFLE 7,23
73 phelliibaumin C C33H20013 B LT 3 8
74 phelligridin H C33His013 KAREFLH 23
0 0] R
HO ™ ‘
HO 0
66 R=CH;
67 R=COOH

4 READRBEIREXUSVNLFLED

Fig. 4 Structures of isocoumarin in Sanghuang
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*5 REDHHEMEEUEY
Table 5 Other phenols compounds in Sanghuang

ki RS &R R KR Sk
B 75 4-CLIRIEHR CsHsO [ NFEIN N 45

76 4-LIEHERA CsHs02 MABILE" 45

77 JRLARRE C7He0s KRZALE . MM FE RDFRT 6-846

78 (E)-4-(HFEFEFRIE)-3 T Hs-2 B Ci0H1002 IILE S 47

79 (2)-4-(RHRAEHE)-3-T J-2- M CioHi02  BURE 8

80 4-(34-—FAHE)-2-THI CioHi03  HBLLE 48

81 osmundacetone C1oH1003 MR, REEE. KREE. 7-8,10,27,48

HELFLH

82 inonophenol A Ci2H1604 HELLE 48

83 inonophenol B CHuOs  HEFLE 48

84 hispolon CiHiOs MRS, RO KKRZIHE. 7-8,27,49-50

e NN

85 methyl-5-(3,4-dihydroxyphenyl)-3-hydroxypenta-2,4- Ci2H1205 HELLE 51
dienoate

86 JRLAKE C7He04 PR RHRE. KREILE 7-8,14,27,50

87 WETR C7HeOs 7L BT 7

88 THR CoH100s KARZALH 27,50

89 JR LA TR CsHs04 FHRR 8

ZIFHAREr 90 inotilone C12H1004 ELE 3 8

91  phelliigniarin A CisHuuO7  KAREFLH 22

92 {3,4,5-trihydroxy-2-[(2-methyl-4-oxopyran-3-yl)oxy]-3,4,5, CioH2O012  KAKZLH 17
6-tetrahydro-pyran-6-yl} methyl-3,4,5-trihydroxybenzoate

93  hispinine Ci2H1204 HEA L 52

94 inonophenol C CiHi0s  HIELFFLEA 48

95 3-[1-(3,4-dihydroxyphenyl)-3-oxobut-1-en-2-y1]-6-[2-(3,4- CusHnOs  kAKESLH 17
dihydroxyphenyl)vinyl]-2-hydroxy-pyran-4-one

96 [3-(3,4-dihydroxyphenyl)-6-[2-(3,4-dihydroxyphenyl) CosHuOy KR ZILH 17

vinyl]-1-hydroxy-8-0x0-3,3a,4,8-tetrahydrofuro[4,3-

cJoxepin-4-ylidene]acetic acid

97  inonotusin A CisH140¢ MBI 31

98 alterindazolin A CuHieN202  KARELE™ 53

e 99 BAER CisHeOs AR 26
100 JL%HE CisH1406 Pt 5 7
101 JLRREE TR CoHisO B 7

102 naphthalene B C14H120s KRB 54

103 5',8"-dihydroxy-5,8-dimethoxy-6,6'-dimethyl-7,3'- Ca4H1s0s e S 40

binaphthyl-1,4,1',4'-tetraoe

HIL G 70 28 2 4 R 1R LR SE A ARSI FE Gy “ B B0 “ 2y 7. BRI
2 REDEBAUSYIRNREIRS S A AT LA — SRR “ 27, ERERIE KL

TR EES K CETRARER BRI R EE M amRIe e, Fiz N
RRL, R 2 HOCIRE FE 5 /K CBEAF IR BT, “EpsR” BOuHERf. ELL “3l” B0 “Z 87 N H IR
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Fig.5 Structures of other phenol compounds in Sanghuang
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SR FH [l A B B I i 1) S 3 STk, fRA )
PEEURAE N CREARFA ST H 87%, $EEUREE 70 C,
BHAEL 12 26, HREUE 3.8h, SZERINFFIR WK
BIEER RN 14.36%, 500 B4 12 T )
A o AL S BTE N E AT SRR R I, R S iR
e 288 1 73 B AR R % IRV R P A = T > [ R
bl > B (8] > 2 Wi &5y B 77 2 S i R A

SR R T B, A BRI T 24 iR
f£80 C, LFEERETE 70%, WL 120, #2
B8 h, M2 T4 S0k A Hh B i (1 $ B ]
ik 15.5 mg/g iAo RAESSER A 2 BERNRVE SR S
Tt AN i) 77 e ot ol (1) SR 38 - SO R, BT 7R
70%Z 0, BHAREE 10100, $REUNE 1h, 458K
P S 88 1 i RlORI RS 5 IR SR (B2 S &R
BOKREm, Horp 2B e AR R o S &
i (29.86%), 1M L ZR I TF BOA R Sb 3
TERIK (4.05%).

b, XA RO AT RS AR, A
AR A WL 770 AT DASR IR HE S o 1350 40 2 i 2%
WA, MNFEEEBICONE BT A2 FLIE T8 1 SR
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FZELEAK (80 C) MIRFIFIEEL, SRR N
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Table 6 Conditions and results of refluxing method for extracting phenolic compounds from Sanghuang

FEHUERL FEHUEAT PR /%  SCHR
Bl & PR S B4 LIRS 87%, EFE 70 C, BHRREL 1026, FEHUETE 3.8 h 14.36 56
FRK A LR AR CIEFR RS 70%, E5FE 80 'C, BHEEL 1120, FEHUAE 8h 1.55 57
P B S2 PE T A SR e FEHUAT 70% L0, $EHUT E] 60 min, BRELL 11 100 13.99 58
LA BRI Sk 9.80
T AR i 5 29.86
L1 AR I A RS S S 8 4.05
Ll R I 7 AR SR e 5 3 10.39

KEWLSRE TR AR ORI % 60%, FEHUREE 90 °C, $RIUN A 4h, BHAELEL 130 5.12 59

T-HEHE A RAER (13). “ERIER (14). —&A
REZE (15,
22 BEREBCE

FIFHHEE S B S AER S IR IR F B ke
AT DAINIE 25864 A S v e, TR R P R A B
1 TR SR T i B R HAR I A
FHECFAL GL I [ SR EE, A S AR A [ B
B4R, 40~60 min B AT IA BB 4F ISR . Xf
TRER I RYR, HE AR — R 60%~
70%M1) LB o 8 75 DA A F 528 75 1S P a5
FEREMEmE, AR RRICEE — &N 50~

100 ‘C. BHELL 1 :25~1:50, WE 7. ELRE
WERID W SRR, SHEFEXRE W K
JR BRI (1)K /N LA > 8 P SR [] >
TR EG > 6 75 R T Felet],

FEEF R, B A AL AT DAAE y— Rl A AL B
FB . BRSOV R E T 30 CHRIM A S
PeACHH AL EE 30 min, FRHEAT [RIREREL, Frfs “ A7
PR N 4.41%. T BRI 60% . FER 55k K
TR AR, ARG — e, EETAR
B RIKBHIRE, 45RER, A ZRNR G
KX FHEBCR A R E M.

®7 BENHABRERRRTHEMRNFGRER

Table 7 Conditions and results of ultrasonic-assisted extraction for phenolic compounds from Sanghuang

FHRYA FRIK A PHCE/% ik
AN SISy ZIEIRE 60%, EREEE 150, UM TE 40 min 8.45 61
S E N T E ST 5E LI H 70.9%, FEFEETR] 47.8 min, HEF R 55.2 C 2.63 62
FOE S Sl EAA L LTEIREE 92%, #BAISTA] 60 min, KRELL 1:49.5 1.46 63
INSNIEVIE S KN IR EE 62%, RHBLL 132, MAEE 72C 1.15 12
LA S BT Sk IR 70%, RHBLL 133, HAER 64 C 0.43 9
KEIW T HFRR 794k IR EE 65%, RHBLL 170, HAERE 73 C 0.14 9
KR JZ TR &8 Fe BT 924k B A] 22 min, PUEIEC 1033, ZBEREE 67% 2.79 64

2.3 HAMEEFGE

TG FE A SE TR Y FH VRS VA VAR B S “ 3
i 7, L TR % 702 S B RN IR 26 4% BE IR H
1:1~1:5RE¥NE, £85~95 CT, ¥
PEFIR 1~5h, 53— EHIMAAK, FRliiE)
i, MANEBETFK, BET 213 —F 0 RIS
) (&S KE 25%~37%) . IR 1T,
il g AR R HLEORM B 2015, 7T A AR IR o

W SRR 2R R o AR B BT 7 RN EE 1 2 40,
FEHCIREE 80 C, FEHUNS[A] 40 min, SR EEI2E
o7 AR EL R AT IE 2.68%

TR B EIE AR 4 TR FH A A 7 AN 241 P 7 4
ZUFHIE, MHRECEH AR Tk . T AR ARl
P AR I R P SRR AN PR A S
HREE IR 2 o AR IR, R I S U I R B
Alik 28.66 mg/g, W& T RAN 2 MGk, SR
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