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Abstract: The inhibitory effects of EtOAc fraction and ethanolic extracts of Sanghuangporus
baumii basidiomata on the proliferation of tumour cells were detected by CCK-8 method. The
results showed that the EtOAc fraction exhibits good inhibitory activities against NCI-H1299,
SGC-7901, HepG2, MDA-MB-231 and HelLa cells after 48 h treatment, while the ethanolic
extract shows good inhibitory activity against NCI-H1299 cell. The major chemical constituents
of the extracts were analyzed by using ultra-performance liquid chromatography-quadrupole
time-of-flight mass spectrometry (UPLC-Q-TOF-MS) in the negative ion mode. In total,
26 phenolic compounds and 12 fatty acids were identified, and the main phenolic compounds
were hispidin and its derivatives. The phenolic components with higher content in EtOAc fraction
were mainly composed of hispidin, hispolon, davallialactone, osmundacetone, phelligridins C and
D, and pinillidine.
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4 L (NCI-H1299) 1A i 240 e (HepG2) 4 B
AW N S A i (HeLa) ) B H B B2 B
EW4iif%E . DMEM #5555 . RPMI-1640. Jii
A-MLVE . WL, R RS . PBS Al CCK-8 il 7
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¥ A0 ML (HepG 2) . FL M98 40 i (MDA-MB-231)
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Fig. 1  Cytotoxic activities of ethyl acetate fraction (BM1) and ethanolic extracts (BM2) from
Sanghuangporus baumii basidiomata against five kinds of cancer cells (n=3).
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Table 1 Identification of compounds from Sanghuangporus baumii extracts by UPLC-QTOF-MS
e RERE SrET TR FRIERE &y FAETRL
No. tR (min) Molecular ~ Molecular Fragmentation Compounds Parts

ion (m/z) formula (m/z)
1 092,172 975.178 5 Cs5,H3,09 243.034 9 Isophelligridimer A BM1, BM2
2 2.33 279.011 8 C2HgOg 191.041 0 Coumaric acid BM1, BM2
3 3.89 247.025 2 C,HgO4 189.083 6 7-acetoxycoumarin-3-carboxylic acid BM1, BM2
4 5.19 327.967 0 Ci7H;sNOg  243.0222 Phaeolschidin E BM1
5 591 288.996 1 C3HgOg 245.0100 Phelligridin J BM1, BM2
6 6.25 245.045 2 C13H;(Os 159.046 7 Hispidin BM1
7 6.38 219.1333 CpH 0, 133.061 2 Hispolon BM1, BM2
8 6.77 377.065 7 C,H 1404 133.025 8 Inoscavin E BM2
9 7.70 975.146 5 Cs,H3,05 243.028 6 Phelligridimer A BM1
10 8.81 463.108 5 Cy5Hy009 243.028 6 Davallialactone BM1, BM2
11 9.88 177.057 8 CioH;005 133.028 2 Osmundacetone BM1, BM2
12 11.23 379.047 9 CyoH 1,04 243.025 4 Isophelligridin D BM1, BM2
13 12.06 363.051 8 CyH 2,04 227.128 5 Isophelligridin C BM1
14 12.70 623.082 2 C33H0013 243.025 4 Phelligridin 1 BM1
15 13.96 611.1239 C33H4015 245.0452 SCHEMBL8859595 BMI
16 14.23 545.112°5 C;30H2601 245.042 0 Phaeolschidin A BM1
17 14.69 489.074 1 Cy6H1501 243.028 6 Hypholomine B BM1, BM2
18 14.96 503.094 8 Cy7H,00 245.048 4 SCHEMBLS8676491 BMI1
19 15.69 517.113 5 CysH»,04 245.042 0 Pinillidine BM1
20 16.40 473.042 0 Cy6H 309 243.025 4 Hypholomine A BM1
21 16.67 461.082 3 C,sHi 509 245.038 8 Inoscavin A BM1, BM2
22 17.18 379.042 8 CyH 1,08 245.0452 Phelligridin D BM1, BM2
23 19.32 363.047 9 CyH 1,04 159.043 1 Phelligridin C BM1, BM2
24 19.96 419.0357 Cy3H 605 243.028 6 Inoscavin C BM1, BM2
25 20.94 621.076 8 C33Hi3043 243.028 6 Phelligridin H BM1
26 21.93 751.5316 C39H25016 243.034 9 Phellinstatin BM1, BM2
27 27.20 297.149 4 CoH330, 183.011 7 Nonadecanoic acid BM1, BM2
28 29.16 311.167 1 Cy0H400, 183.008 9 Arachic acid BM1, BM2
29 31.23 325.179 4 C,1Hy 0, 183.008 9 Heneicosanoic acid BM1, BM2
30 33.49 339.198 8 CyHy40, 183.008 9 Docosanoic acid BM1, BM2
31 40.05 279.230 5 CsH3,0, 183.0117 Linoleic acid BM1
32 42.76 255.2306 Ci6H3,0, 183.008 9 Palmitic acid BMI
33 43.77 281.244 3 CisH34,0, 183.0117 Oleic acid BM1
34 44.53 355316 6 CyHyy0O5 183.008 9 Hydroxy-docosanoic acid BM1
35 46.96 369.3352 Cy3Hy605 183.008 9 Hydroxy-tricosanoic acid BM1
36 49.11 383.3527 Cy4Hyg04 183.006 1 Hydroxy-tetracosanoic acid BM1
37 51.38 397.370 1 Cy5H500; 183.008 9 Hydroxy-pentacosanoic acid BM1
38 53.82 411.3819 Cy6Hs,04 183.008 9 Hydroxy-hexacosanoic acid BM1

BM1: ZROERZERY; BM2: LB B
BM1: Ethyl acetate extracts; BM2: Ethanolic extracts.
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Fig. 2

The base peak ion (BPI) of the ethyl acetate (BMI1) and ethanolic extracts (BM2) from

Sanghuangporus baumii fruiting bodies at the negative mode.

BOF 5. HHIERTTE] 5.91 min, 2 F &N
m/z 288.996 1 [M-H], —Af%EFI&% m/z 578.997 3
[M-H]", 43F Ci3HeOs, HApFEFRE 1 41
FHERF 1 4 FRAE AR m/z 245.010 0
[M-H-CO,] . m/z 217.009 5 [M-H-CO,-CO]", EFi%4k
SRR AEVE R BT m/iz 201.0198, 189.0217
161.025 6. 133.028 2, £ Wang et al. (2007)/1
i, 550 phelligridin J.

Wy 6. HIEHHE] 6.25 min, 2T B TIEN
mlz 245.045 2 [M-H], HH 2 5105k m/iz
491.094 1, 43 F2 C13H,00s, H MS/MS i+
B R 2 1 43 FRRIEA 1 401 N R AR
F BT m/z 217.057 3 [M-H-CO] #l m/z 201.047 3
[M-H-CO,]", ##F— 25 24 fif ™ £ itk e 1] 310 7R e
mlz 159.046 7 [M-H-C3H203]’\ m/z 135.047 1
[M-H-CsH,05], &M RMmAAENE 3, 2%
Khushbaktova et al. (1996)AI3E , %5 A hispidin.

HO

HO

miz135.0471 i
miz 159.046 7
B3 {LE4 hispidin UL B E

Fig. 3 The MS fragmentation pathway of hispidin.

WAy 7. HUERHE] 6.38 min, 43R FUEN
m/z219.133 3[M-H] ", 43> F2 C,H,0,4, H:MS/MS
M FIgRZ: 1 PR BRI A
m/z 177.123 2 [M—H—CszO]’\ m/z 161.045 7 [M-H-
CH, 0], ih—L 3@ A A m/z 133.061 2.,
109.029 3, z% Liao et al. (2021)A9#iE , #EM%
843N hispolon,,

Ay 8: HUEE] 6.77 min, 23185 T4 m/z
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377.065 7 [M-H], 433 CyH,0,, HMS/MS H
FEARE T miz 361.097 5 [M-H-OH] . m/z 257.044 5
[M-H-C;H,0,] . m/z243.031 8 [M-H-CsH;0,]", #
— LB AR A miz 133.025 8 (CsH50,),
£ Zhang et al. (2017)A0HGE, HENNZ NS> A
inoscavin E,

B 9: HUERTE] 7.70 min, T B FUE R
m/z 975.146 5 [M-H] , 4 F iU CsHyOy, H
MS/MS Fiik &R E 1 50 HBR(CO,)™
HEWER m/z 931.157 2, BEEFAAIRZEE 1 AF
hispidin 1 2 43 hispidin F=A4E#E A m/z 731.117 0.,
487.058 3, #—H02 1 43F hispidin j=AERFE
WER m/z 243.028 6, BP#fENIZE T H 4 70T
hispidin B ML, S0 Wang et al. (2005)A94H)
B, JFE5A et 4858 A phelligridimer A,

Wy 10 HUERHE] 8.81min, 431 TN
m/z 463.108 5 [M-H] ", 7 F 2L CosHy09, M550
T8 m/z927.197 2 [2M-H], HMS/MS iz
fif =R m/z 405.065 9 [M-H-C3H¢O] . m/z
379.086 6 [M-H-C;H,0-CO] . m/z 335.089 3 [M-H-
C3H40-CO-CO,] . miz 259.055 8 [M-H-C;HgO4] -
m/z 243.028 6 [M-H-C,H,0,] ", hispidin £}:#%iF
— B A R R ML RR R m/z 217.048 7
159.043 1, 135.043 8.108.019 1, =% Hwang et al.
(2015)A9HE , HEMZY TR davallialactone.,

WA 11 HIERTE] 9.88 min, 4T B TN
m/z 177.057 8 M-H], 43F3 CioH,00;, H: MS/MS
FER A TETHRZE | D TRIEFERE m/iz
161.023 0 [M-H-OH] ", ‘K% 1 43+ LR ok
FFIERE A m/z 133.028 2 [M-H-C,H;0], S Zan
et al. (2011)HE, %55E W51 H osmundacetone,
TEPRY R e o

A2 HIERHE] 11.23 min, 4T B 7N
m/z 379.0479 [M-H] ", /¥ CyH 205, MS/MS
g AR R B om/z 363.047 9 [M-H-OHJ .
269.048 6 [M-H-C4H40,] . 243.025 4 [M-H-C;H,0;] ,

968 HHMFHR

FERZ R HE R A m/z 217.051 7, 159.045 7,
135.041 4, 254 HIERTR]Z ] Mo et al. (2004)F)
I, HEMIZ R 4> 4 phelligridin D 5 44 {&
(isophelligridin D),

By 13 HIERFR] 12.06 min, 43155 1%
A miz 363.051 8 [M-H], 43T CyH,0;, H:
MS/MS i KRB AW R m/z 347.047 1, i
— BRI AL 1 A FRHEE(CHLO ) AR
R omlz 227.125 8, YRS EHRIAERHERR R miz
117.032 3 (CsHsO"), #i4iE Mo er al. (2004)4iiA
FrLEA HIgRE], #EMA phelligridin C SFAA{A
(isophelligridin C).

Ay 14 HIERR] 12.70 min, 43155 104
H mlz 623.0822 [M-H]', A5 FBTI& miz
1247.130 7 [2M-H], 773N C33HpO0130 H
PITRER D 1 53+ COL 7AW m/z 579.090 8,
it — 25 2R 72 A R 1§ m/z 443.0358 [M-H-
CoHgO4] . m/z 419.035 7 [M-H-CoH,Os] ", 4k&:Z4f#%
FEAERE I miz 243.025 4 [M-H-Ca0H,05]",
BRSP4 m/z 217.015 5.159.040 5,135.046 2
WEF, 2 Wang er al. (2007)R9FRIE, HEM N
phelligridin I,

WA 15: HUERFR] 13.96 min, 43155 Tk
M om/z 611.1239 [M-H], /353K Cs3HyO1s0
MS/MS & v o F B - 0 L% 7 A R R miz
365.062 1, 245.0452, m/z 365.062 1 PF—H4k 5
1 53 FARIRHIR(CHsO R BIIE R m/z 257.044 5,
FEAZ i — 2 240 7= 4= hispidin A HLRIFE - m/z
201.057 5., 159.043 1, 135.041 4, HEMALEWRL
hispidin AEHAZAIRAA, 257 PubChem Hdia %,
Hem Ak &4 3-[(3,4-dihydroxyphenyl)-[6-[2-(3,4-
dihydroxyphenyl)ethenyl]-4-hydroxy-2-oxopyran-
3-yl]methyl]-6-[2-(3,4-dihydroxyphenyl)ethenyl]-4-
hydroxypyran-2-one(SCHEMBL8859595).

WA 16: HUERTE] 14.23 min, 4315 ik
A mlz 545.112 5 [M-H], 5 F2H CioHoO100
MS/MS i o B g AW R miz
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299.053 3., 245.042 0, T m/z299.053 3 #f—
kK% 2 4 F CH Ml CH, Zr5IAS8 R BT m/z
285.051 8, 271.0557., 245.0452, BRA% 2L
HEWER m/z 227.0720, 201.054 6., 159.043 1,
135.041 4, LEWEYHAEDLE 4, 28 Han er al.
(2013)f#fiE, HEMIAL-E PR phaeolschidin A

miz 285.113 9

e
7 miz 245.
miz 271.059 ]OHr ¢ "' OH

638
20

4 L&Y phaeolschidin A RIZZLEEM
Fig. 4 The MS fragmentation pathway of
phaeolschidin A.

Wy 17: HIERHE] 14. 69 min, 2> T8 7%
J m/z 489.074 1[M-H] ", 23T K CyeH 50100 H:
TR TP PR AR R A m/z 445.040 5 [M-H-CO,] .
mlz 403.0303 [M-H-C3H,0s] . m/z 335.051 8
[M-H-CsHo0,]", #t— 2 r= =R EW R mi/z
243.028 6 . 241.0584, H#EMiZH TN 2 - F
hispidin AT, S M8 Hwang et al. (2015)94R
i, %A hypholomine B,

BT 18 HIEETA] 14.96 min, 4B g
} m/z 503.094 8 [M-H]", —A%50F TR m/z
1007.176 0 [2M-H] ", 4313 Coy7H200100 HMS/MS
J ik o TR TR AR miz 257.044 5
245.048 4, W m/z 257.044 5. 245.048 4 HE—
HRE 1 4T CO, 7 545 3 213.0585
201.0459 . 185.057 1, #EMZ MR 2 4 F
hispidin B 1 43+ CH, 4B TR L, S B 4R 55
(Q019)AYHRIE , M Ay 3,3'-3F H FE XL {6-[2-(3,4-
TR E R & M KR 1-4- F2 3 -2H- il R -2- il )
(SCHEMBL8676491),

RSy 19: HUEHA] 15.69 min, 2375 FIgN

m/z 517113 5 [M-H], —f%5-F& R m/z 1 035228 9
2M-H], 53+ H CysHpOro MSMS i H 43
TE TR AR m/z 271.062 4, 245.0420,
WEFT m/z 271.062 4, 245.042 0 iF—2k 21 401
CO, P2 HWEFT miz 227.068 9, 201.054 6, HEd{L,
HWk 2 43 F hispidin Hi 1 50 F CoHy iEIE AL,
2 Kemami & Christian (2007)B9458E , 0K
pinillidine,

A 20 HUERTE] 16.40 min, 435k
m/z 473.042 0 [M-H] , 73T H CyH 15000 H
i PR A W miz 445.053 4 [M-H-COJ . m/z
429.062 2 [M-H-CO,] . m/z403.028 5 [M-H-C5H,O]
m/z 335.063 0 [M-H-CsHsO] ", L2477 A= Ak
WER m/z 243.025 4, HEMRZES4 1 43F hispidin
5 1 43 ¥ bisnoryangonin EETEA, S8 Yang
et al. (2020)/#1E, %5 A hypholomine A,

Ay 21 &) 16.67 min, 43155 T4
m/z 461.082 3 [M-H]", 7T H CysH 300, H
PTG R AR A miz 417.090 6 [M-H-CO,] . m/z
403.050 8 [M-H-C;H,O] . m/z 377.0578 [M-H-
CH Oy, H—224A AR m/z 245.038 8,
28 Hwang et al. (2015)4[GE , HEMIZ A5 M
inoscavin A,

A 22 HUEITE] 17.18 min, 4315k
M miz 379.042 8 [M-H] ", &5 T8 TN m/z
759.094 0 [2M-H] ", 43 ¥4 CyHi2050 MS/MS
B FETFRE 1 F COy PPERA miz
335.044 3, k31T R IEIR RS BERAE R
A m/z 245.045 2, FROERE ik — 207k miz
159.045 7, 135.043 8, Z:HE Mo et al. (2004)f4
i, HENALAYIM phelligridin D

Ay 23 HHIERTIA] 19.32 min, 3B T4
g m/z 363.047 9 [M-H]", 3 FR N CyHp010
MS/MS i FEFIER L 1 R4
MR m/z 227.125 8, BRAZ B i — L 2LRA5 2 iF
A mlz 159.043 1., 135.041 4, &% Mo et al.

EFER 969



BIE F /MERETSUMRIMINEINEREE S RELE RS O

MR

(2004)()4fE , HEMALA R phelligridin C.

W 24 HIERFR] 19.96 min, 2T B TIE
A miz419.035 7 [M-H] ", 233N Cy3H 6050 H:
OIS RN L L IR
ARYRER LR R m/z 377.069 7 [M-H-C,HsO] .
m/z 307.066 6 [M-H-CeHgO,] ", #F— 23 fi 7 A= 4%
HERE F m/z 243.028 6 [M-H-C¢H30,] , Z [ Yang
et al. (2020)[4fE , HEMIZS3 M inoscavin C.

LAY 25: HERTE] 20.94 min, Z>TE Tk
g mlz 621.076 8 [M-H], 7372 H Cy3His01s0
H TG A A m/z 577.103 5 [M-H-CO,] .
441.070 1 [M-H-CO,-C;H,05] . 377.061 8 [M-H-
C3H;05] . 243.028 6 [M-H-C3H,05-C;H;05] , &
B Wu et al. (2011) 4R IE , 003 B4 R
phelligridin H,

A3 26 TSR] 21.93 min, 43185 TIE K
m/z 751.531 6 [M-H-H,0], 733 H CsoHy50160
H g A miz 689.353 2 [M-H-H,0-
CO,] . 485.031 2 [M-H-H,0-C3H,,05] . 243.034 9
[M-H-H,0-CasH 50101, BERZ I — 20 24 77 LE B
m/z215.142 0, 159.043 1., 135.043 8, £ Cho
et al. Q01)JHIE, HEMZ 534 phellinstatin
W FaE K.

BT 27-30: HiWERTE] S 27.20.29.16.31.23
33.49 min, ZrFEFUESHIR m/z 297.149 4.
311.167 1. 325.179 4. 339.198 8, /r F-HAHZE 14,
e X 2 1Ay R NR TR, RIS AR R A
1 o FRIEE= A ERE -, #2Pd Lipidomics
Gateway 4l 2, #E W B8 43 43 51 8+ Ju ke 2
(nonadecanoic acid). —.1%ifiR(arachic acid), —.
+ — %E B2 (heneicosanoic acid) . —  — %E BR
(docosanoic acid)

ALy 31-33: R A 40.05. 42.76 .
43.77 min, 4 F BTSSR miz 279.230 5.
255.230 6, 281.244 3, 7% Huang et al. (2020)f)
B, A AL 4390 A R (linoleic acid), A%

970 EMFR

HA R (palmitic acid). HIfR(oleic acid),

J7) 34-38 : IRy 44.53,46.96.49.11
51.38 , 53.82 min, 7> § & TR 5N miz
355316 6. 369.335 2, 383.352 7. 397.370 1.
4113819, - FEAMZE 14, HZak ik %
1 43 FK e R, £ Lipidomics Gateway %%
Pl HEMCDREARIIIR , RIREE-— - ke
(hydroxy-docosanoic acid) , F£ - — 1 = B R
(hydroxy-tricosanoic acid) . #% & - — 1 PO ¢ iR
(hydroxy-tetracosanoic acid) . F%3&-— 1 FLEE IR
(hydroxy-pentacosanoic acid) . F3E-— T 7NbElR
(hydroxy-hexacosanoic acid).

3 W

CRTT A2 W U H ST A
RS, JTCHAEARTHIX ISR i R
REYMZ—, TEHA . HHE)Z N TR
LGP, AR I, BR2ZMSEh,
S AR R R A BT R T
ABFFERHA] CCK-8 VX R AE IR BT 9UA L
MR g2 ) AN LT B ) B AR S e g 1 1
HETPHANY, BRI RR CFRZEGR 3% 5 Fp A
I AN G B e R B R RV E A, e
MDA-MB-231, HelLa ZH¥5e raiil /= FARR 4L
58, HICs 45N 127.24 pg/mL . 138.23 pug/mL,
HE B —E AR BRI, T L) Bk
L —E BT NCI-H1299 21 i S8 7% 24 g 4 ol
YEH, TCsfHi} 239.50 pg/mL. FEMCIERH F, R
1 UPLC-Q-TOF-MS £ AN 2R LBRA B I 2.
RO B AT MR, AR BB IR TR
Sy rh A R LR RS 2 B A, HEDI R
T RARAN ) e A LA S T 1 gy, e R
B U T AR A = 1Y AR 43 £ 4% osmundacetone |
hispidin, hispolon. pinillidine., davallialactone .
phelligridins C 1 D, 3,3’-MF H 3L [6-[2-(3,4-—
FROR L) M ik - 4- L 2H- ML g -2 ) . W9
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P& hispidin, hispolon F1 osmundacetone 3
P R AP ge Fnde s Ak id 4, phelligridins
C 1 D LI R 4rryPe A 4 (Suabjakyong
et al. 2015), {54 davallialactone I H 3R FU A
Préafl . G AR LGS 2 R A Db P, [R) iy
RIZAE Y IRLF LA Inonotus spp. I 5& B A
Sanghuangporus spp.f) F 215 VE R /T (Noh et al.
2011), L&Y 3,3-0H LR [6-[2-(3,4- —FERK
HE) M HE - 4- R L -2 H-HE g -2 ) %k AT 9 40
HepG 2 HFHR I RAFRYMEIER, 1Cs (5N
2.3 pg/mL, HOJiERAMEMET, 2IH—%
R E A G R (M AR S5 2019), =TI I 26 1
3 T RE S BUARE  B F SK LR SR A IO A
IR ) BE YRRy o LTS B R B T
BUR e Y L e i 16 & ) £ 4% phelligridin J |
osmundacetone, hypholomine B, phelligridin D
LSRR, X e 5 PR B R4 P A AL
R

BB AETT S A BORI L], AT
S Sy IR A S AR I T ) e A e
P53 UPLC-Q-TOF-MS %578 ks, ik ikt
fa A, A R S S 4 ] B 24 R0 o B
RS
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