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Abstract: To elucidate the bioactive chemical components of Grifola frondosa and their
antioxidant and tumor cell inhibition effects, the present study analyzed the main chemical
components of ethanol extracts of Grifola frondosa extracted with various polar solvents, as well
as their scavenging abilities to 1,1-diphenyl-2-picrylhydrazyl  (DPPH), 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), and hydroxyl radicals. The inhibitory effects on
human hepatocellular carcinoma cells (HepG2), human lung adenocarcinoma cells (A549) were also
investigated. The results showed that ethyl acetate extract and n-butanol extract had the highest
antioxidant activity, and the mass fractions of total phenols and flavonoids were significantly
positively correlated with antioxidant activity (P<0.05). The petroleum ether extract and ethyl acetate
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extract showed the best inhibitory effect on tumor cells, and the mass fractions of triterpenoids and

sterols showed a highly significant positive correlation with tumor cell inhibition (P<0.01). Ultrahigh

performance liquid chromatography-mass spectrometry (UPLC-MS) identified a total of 15

compounds from the ethanol extracts of Grifola frondosa, among which apigenin and epicatechin

might be the main chemical components responsible for the antioxidant activity of Grifola frondosa,

while the steroid compounds exhibiting inhibitory effects on tumor cells might be ergosterol and

ergosterol endoperoxide. The results could provide a theoretical basis for the further development of

Grifola frondosa as the functional food.

Keywords: Grifola frondosa, different polar solvents, chemical components, antioxidant activity,

tumor cell inhibition effect
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Fig. 1 DPPH radical scavenging capacity of various polar

solvent extracts from Grifola frondosa

R2 IHELREREBRFERNDREALTEE ICs
Table 2 Antioxidant activity ICs, of various polar solvent
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Fig. 2 ABTS radical scavenging capacity of various polar
solvent extracts from Grifola frondosa
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F 3 T PR A 5 3 IEAH G (P<0.01) , S ABTS H 3%
R E LMK (P<0.05); B &8RS
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Fig. 6 Toxicity test of various polar solvent extracts from
Grifola frondosa on HEK293 cells
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Table 3 Pearson’s correlation coefficients between antioxidant and antitumor activities and the mass fractions of

polysaccharides, total phenolic, triterpenes, sterols, and flavonoids in various polar solvent extracts from Grifola

frondosa

DPPH H HZEIERRZR | ABTS H HIEERRER | A hIEERRR

ZHETUR I EL 0.044 -0.203
AT T 43 H 0.977" 0.791°
B vie -0.138 0.192
B BT R 24 0.120 0.379
il e 0.624° 0.215

T o RN AR 3 A G (P<0.01) 5% 7m k35 AH ¢ (P<0.05) .

2.5 TRITE 70% ZERAR BV L F B 4 4 17

KT 1311 B9 635 R BT 454 %5 GF70 #4746
S84 4T, 3t 5 HMDB MassBank |, Lipid Maps |
mzCloud B4 B, AR S DL AR G SCHRHR 18 A9 — 2
G T RO AT R AR R R B T RME Y T T
X e 15 AMME G W A FE 7 A4S B 2 Ak
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A T 2% 55 NN VL L 3R b B gl Ak S Al
98% MK ILAEHR Y H BT &8 W 4 0.075 mg/mL I,
X DPPH I ABTS F H1 3% ¥ bk % 1T 15 95% LA 1191,
A BAE S BT VE A5 0 b i ) g M o A AU Ak

A549 AAfEAMNEIE | HepG2 4Ll %

0.037 -0.897" -0.921"
0.977" -0.101 -0.168
-0.135 0.930™ 0.970™
0.121 0.982" 0.999™
0.630" -0.535 -0.648"

T 2Z ] A DG, ILAS R W i B S B Ak
TR A SR DL AR A IR R R R A
AESRBUATE Y. RILERBEA 2SO v
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X DPPH 1 ABTS H H FE T B 52 i (1% SC 1K 2 HE 44
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EH @ FE5H R 3 AR [ h g
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x4 RBTE 70% 2 EERE W E UPLC-MS 5 #7
Table 4 UPLC-MS analysis of 70% ethanol extracts from Grifola frondosa

st a]/ e | AR MS/MS : " ;
g | RV e | IO 10 el AFR | BESR | 4%
min T BETWER
1 138  [M] 199.98 0.01 158.96.128.95 CpHy0, T hilR =31l
2 1.57  [M-HJ 145.05 1.00 126.99.,101.06 .83.10 CeH 00,4 7 iR
3 224  [M+HJ 233.09 3.39 215.30.,175.00 CpHpNO5  ZE0ERR I i)
. 145.03.143.05.,119.05 . . .
4 3.61  [M+H] 255.06 1.70 107.01..101.04 CisH O,  5,7- I 5
5 525  [M+H-H,0]" 377.13 0.91 ?g?éz AN CuHn0,  FETERR U
6 539  [M+HJ 233.15 243 191.12.140.07 ,105.07 CisHy0,  HrlNfE i
7 6.11  [M-HJ 285.16 1.72 133.03 CisH, 0y  ARBRZE H
8 6.71  [M-HJ 253.05 0.38 198.87.180.91 .136.87 CisHO,  BWEHIT SEHE i
9 7.06  [M-HJ 269.05 0.24 151.01.117.04.107.02 CisH0s  FFRR HE i
10 9.07  [M-HJ 283.06 1.52 268.03 CiHp0s  KEHE LS
11 1171  [M-HJ] 799.47 1.81 637.43.,475.37 CoHn0n  ASRAF [HES
12 1231  [M-HJ 289.07 0.42 138.86.115.62.55.44 CsH0s  RILER vl
. 427.32.411.28 .355.26 e I
13 1279  [M] 428.33 2.31 SN 1 CxHuO; MR iR
14 1319  [M+HJ" 397.33 0.34 379.33.311.23.83.08 CysHL0 Bl 55 s
15 13.50  [M-HJ 299.16 3.61 273.19.,137.06 CpHyuO; 2SR 544

il fieb 92 4 BT PR B VE T . VR R 22 R S AT A,
AL A S X i T2 40 ) 0 S VR FE R o g
Jif 5% HepG2 HelLa ,A549 MCF -7 40 il i 1Cs, 43 %
M 56.5.70.6 .112.7.75.2 wmol/L. =24 PeE#F 57 %
B, ol S A 22 S B 5,8 o 1) o AU 2 L R 4 B ik
JEEVE A 32 B2 i (RS
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