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Abstract: The correlation between the content of crude polysaccharides and mycelial biomass of
Isaria tenuipes, Cordyceps militaris, Isaria cicadae and Beauveria bassiana were analysed and
antioxidant ability and anti-tumor activity of mycelial crude polysaccharides were evaluated. The
results of liquid fermentation show that the mycelial crude polysaccharide content of Isaria
cicadae MF12 and MF13 and Cordyceps militaris MF27 and MF1 are more than 40mg/g and
significantly higher than that of other strains. The mycelial biomass of Isaria cicadae MF11 and
MF13 and Cordyceps militaris MF27 are more than 12g/L and significantly higher than that of
other strains. Correlation analysis shows that there is no significant correlation between mycelial
biomass and crude polysaccharide content of 10 experimental strains. Antioxidant activity in
vitro of Cordyceps militaris MF27 and MF1 and Beauveria bassiana MF10 mycelial crude
polysaccharides are excellent, with ECso of less than 0.9mg/mL. The mycelial crude
polysaccharides of Cordyceps militaris MF1, MF28 and MF27 and Beauveria bassiana MF10 can
effectively inhibit the proliferation of HepG-2 cells in vitro, with ICso of less than 1.5mg/mL,
suggesting that Cordyceps militaris MF27 and MF1 and Beauveria bassiana MF10 have a good
development and application potential.
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sKIkSE 2013). MERE X 2. RE A
W SEE YT, BoA FE BE SR E A
BEZI A GRERFAAR 2008; #
FREE 20105 PR 2019), ZFHKE

EIER 1447



RiE F /AMASEXERRZESENEYEETN

Research paper

PIVE RFE R, TREWMEFET (L
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A TIRREIR, o sl DAY 2 AATIE
AR R . TR IR AR IR 2 K B R
A 38 TR AR O I R 7 R R ) £ K R TR 22
i, DM RE RS IRAF R AR A, s 4
e B FH 42 7K 55 TR 53 ) A TR R B R e B A
Hirsutella sinensis A1 Ww IF i . & &=
Paecilomyces hepiali 8 A4 K T ¥ B 224K
B0 24 T R = i (GRIRT5 45 20145 X%
4% 2018).

FEIER 2T, B IR A 7= AR A
HERAL T2, 4k B 2 B R
A2 RMB AN EE . TP E Ak L
FAZTRWI L, 75 5175 R S iE i kA (7K
JRNEE 2013). [ 2 JRIE — b i WAREAE,

*1 EHRER
Table 1 Information of experimental strains

HRAERERERALE 4, WTERALE
3, (X T BRMEER (ET75% 2019). &
HE P EE ZMEEEY R, 2R
EEMMIR e —, BAPUNE . R %IE ).
PO RN [ I B S5 D Rk (B 2 85 A 2= ) BH
2019). Jayakumar et al. (2014) KPA&HE
LR 22K Z B CME-1 7ER AR AT LU B 3R
JEAM B16-F10 HIIEH . AT @ XS 4 Fh
HEAE O FL A TR 22 AR 2 0 R AR A A
Vs AT I 8 4B, BRI 0T TR PR 1)
i 108 A1 B2 5 LAl o

1 MR5 7%
1.1 #H

1.1.1 FEARFIAAM : ASHF 5T DL 4 Fh H B AH O
HHE R AR, VY5 B WK 1.HepG-2:

173 TR S PR PR SR L

GenBank BF %

Number of Species Source and location of strains GenBank accession

strains number

MF7 I T A WLz A B R L MG559659
Isaria tenuipes Fenghuang Mountain, Yunhe County, Zhejiang Province

MF9 S RET PR TR A WL AN 7K T R B L MG559660
I. tenuipes Nanming Mountain, Lishui City, Zhejiang Province

MF14 2 R TR A WL KT H 2z 1 MG559661
I. tenuipes Baiyun Mountain, Lishui City, Zhejiang Province

MF1 0 e e A TR R, AR MF377346
Cordyceps militaris Laboratory, Fujian Province

MF27 i R ARSI AT IO AR, AR MF379055
C. militaris Laboratory, Fujian Province

MF28 LI WA T HBEREARAR, LR MF379054
C. militaris Junyu Edible Fungus Technology Co., Ltd., Shandong Province

MF11 R R A WL T R AR T4 MG559662
I. cicadae Xiadongfang Village, Lishui City, Zhejiang Province

MF12 iR TR A WL KT R AR 54 MG559663
I. cicadae Xiadongfang Village, Lishui City, Zhejiang Province

MF13 g AR TR £ WK T R A5 MG559664
I. cicadae Xiadongfang Village, Lishui City, Zhejiang Province

MF10 Bk A B HRANTY SIENE P MG559665

Beauveria bassiana

Baiyun Mountain, Lishui City, Zhejiang Province
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JH- e 4 1L, D) 3% AR B R A A TR
NG
1.1.2 W55 fG4RiiE FBS (MUZ=H); RPMI
1640 £5 75 (Gibco A ] ); U FH BB e R
MTT (Sigma A F]); ABTS. /K. Puisifi
B BRBR . KBS o E = b ali
1.2 HLFEMENE
1.2.1 PDB JINE 577 3L: 200g B4 % . 20g i
EiBE. sg RE AR, 2g MREE. 1.5g BilZ —
S, 10mg VB, 1L7K, pH H%.
1.2.2 KR4 0F: W FAVE LI 4 Fh b FAE ¢
B, XHBEMAN 0.7cm BIFTFLas e 4
T 100mL [ PDB IN'E 35 77 4, B TR AL 25°C .
#EH 160r/min FEPRIBEEHT R 13d, BB
3INER.
1.2.3 AEWEDNE: X 4 P HOE 5 T HE H
2R R AT e S, WA E T
WA 60O CHTEIEE, MEFICHHLZ
(LSSRICig
1.3 HHAZPEIRE
1.3.1 RiFR %M B R 4 Fh HOEOAH O B
I8 1.2.2 TR HT R R, fe iR A R R i e
WCEE TR 224k, FZEIRKIGYE 3 1, THAE+
60°CHET25 H
1.3.2 2 ZHEHEE: 2 IR A 55 (2018)
W75k, FHREMIE . AR YLK 4
A O BT B 22 T BB iR R, 1k 100 H B,
FEWORLEE 100:1 N\ 85% £ B 75 $2 L 2h,
BDELTEE , FEORHEE 30:0 NN K3 K,
BT 98°C/KIE 2h, K YEMIR T IR A A4k 7k
TR 13, IMAT /K ZEERBEZE 80%, 4T
R ¥E 24h, B Sevage EREH, /K
FENT 48h, AT RIS Z 8.
1.4 W2 EZES RN

ZIEXIFEEE (20200 (177 V50 ) 6 2
PEVRUETR R, bR Eh 2R v] 3R A3 (B A 77 72
Y=5.4088X+0.0258, R®=0.9973. [t il ¥k F Y

1.0mg/mL FIFH 2 BERE VW, R 2R -t
BRVENIE 490nm FIROGAE, MK =1 H T R T
HEeisHZiEesE ORESE 2018),
1.5 L AHEZERENAR
1.5.1 FEamAbEE: YERIFRE 20mg B 2R £
B, AT 10mL £ B /KECE K 2mg/mL i H
T 2 AR 2R, R BT KK AR IR
Rk A 0.3, 0.5, 0.8 1mg/mL HiHi £ 4k
FH 2 B -
1.5.2 ABTS H HILTERRBE/INE: 2/ Miller
et al. (1993) W75k, JFfEME. RS
7.0mmol/L ABTS ¥ A1 2.45mmol/L i it IR
Wi, BT 25CHEBEIRIE 12-16h 153
ABTS™ REVR . % ABTS™REVH B 2 G AE 75 U
K 734nm 4k 0.70+0.023, i#F—H7E 30°C 4%
P RERIE 30min BIATIRTS ABTS' AWM. &
HU 10pL ¥RFEN 0.3. 0.5, 0.8, 1. 2mg/mL
1) B TR 22 A4 2 BBV TR 75uL ABTS' AR
W, I 96 fLtkHr, MRS 25°C
WEYEHCE 20min, T 734nm K AR 2 ROk
o BMKRERE 3 AMEE, e P,
AT ALt EIERZE.

ABTS [ HHEETEFR 2 (%)=[1—(A tes-A w)/A 2:]x100

Forb A e NS INAS TR R R 22 Bl v A
RIIAE, Aue WAL B F7KE ABTS T
YRR 2 BIOGAE, A DA E B TR EARA
IR P HH 22 B VA R R RO BB
1.5.3 2 H HIEIEBREE I E : K HE Smirnoff
& Cumbes (1989) W7k, FFFEMIZEL. 7E
96 FLAR IR E A 0.3.0.5.0.8.1.2mg/mL
(PR 2 BV TR 75uL, I NAH R AR ) S A
% (8.8mmol/L H,0,, 9mmol/L Fe**, 9mmol/L
IKMR- L EEERD 4% 15uL, BT 37°CIEIR
N 30min, BT 510nm KA E TR OGE
Ao PA 15pL 258 T /K B AR IR H,0,
IR E W ACAE N Al Ao BEAIR
FE&E 3 N PAT, RFIME. 4R 1.5.2 25X
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THEAN [R5 1R B 22 A4 22 BT 7 ) el R 1)
TR
1.6 EZAHEZHEXTATEE HepG-2 4HARAYIE
SEHIFER
1.6.1 FEamALIE: YERPRE 20mg W2 AMH 2
PHA T 10mL & 10% FBS [ RPMI-1640 155
T, A 2mg/mL R 2 B8, 1L 0.22um
YRR ERTE,  FE R A A 58 A B IR0
WIRFEREN 0.3, 0.5, 0.8. 1mg/mL HZ
A
1.6.2 4% SRR % (2018) M,
5 F 4 10% FBS HIZH 5 7205 HepG-2 4 iy
HATR IR, BT R R R E e
KA.
1.6.3 MTT JEAG I e 200 D 10 7 471 38 5 400 1
ER: ZIRXIEL (20200 W77k, 1A
WM 2.5mg/mL I FRBERE X 50 A K 4
Mt BT, BOELTE, IR TR
R 2x10% AN /mL 20 B B . 40 Pl B R
2R 100uL/FLIARE N R 96 FLIR, A% H
JoW PBS JEAS, BT 5% CO,. 37°CHIZNE:
FEAE R ETR I B KL 48h, E B4 EE,
AR FH 53 HIINN 100pL AS [R] 4R FE 1) B 22 444
Z¥E (0.3, 0.5. 0.8. 1. 2mg/mL), X}
LN SE s TR, FAAMAAE 4l
e sedt, MARE 4 ME, BT 5%
CO,. 37°CLM NIEF: 24h. RGN EE
&, BALEMA 5mg/mL ] MTT ¥ 20uL,
SEARTFRAL 180uL, FREFE 4h 52X I,
LA A 200uL, BT 37°CHR
1R 5] 15min, TEJ K 570nm AL 5E OB 1E
A B DL A U 2 4 A 1S R

I BEAT V5 2R (%)=(ODymat-OD+121) / (ODssesn-ODes141)x 100%
1.7 HHXM D

KFH SPSS 23.0 #4347 Pearson AHIME
i, MHORREL R BOK, MHCHEMEE. Y R
KT 0.6, P<0.05 F/nA wFEMIME.
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1.8 GitF N

Z B X fe 25 (2018) f 5, SR SPSS
23.0 BAFGEERE AT BT, AR
2H 18] L 358K F one-way ANOVA £, P<0.05
FoREREER, P<0.01 FRAWMBEER.
KA GraphPad Prism 8 #4115 ECso H
CEHUE B RMIRE) Al 1Cso CEEMHI R
[RIHR LD 6

2 X554
2.1 XEBEMES

ARHEFERT 4 Fofr i HRH 5C B B B 2 AR AR )
T IR, R IAS [F] d R AR ) R 2 R
K HEE A MF13 F1 MF11 B 2 W8 KT
17g/L, Wi 35 & 1 HoAth HUEC B 5 i i 5 MF27
WeAmE T 12g/L, BFEETHAL R
B, U WEEE R/ MF13. MF11 Al gy
MF27 A K& T OIS (] 1),

= PRI Isaria tenuipes
=3 It ¥ Cordyceps militaris
==Y AR H I Isaria cicadae
25 Ek#1 18 Beauveria bassiana

=
L==N

[ pagunacty]
Biomass of mycelium (g/L)

1 HEELFEYE DEFRERRARR
WA EEREE (P<0.05) . K2 [F

Fig. 1 The mycelial biomass of experimental strains.
Different lowercase characters suggest significant
difference in mycelial biomass of different strains
(P<0.05). Fig. 2 is the same.
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2.2 HAKRHEZREESENT
Z W R B R — M R R,

AT T 4 Bl HURAE OC LB B 22 O
ZHES R 4 P BN OC R B 22 O 2 0
SEBE, WAT 25mg/g. Hr, dkER
4 MF12. MF13 Al U 5 MF27. MF1 [ 22
HHZRESEEES T HMRER, HX
T 40mg/g, FHHWEEIR L MF12. MF13 Fl
I B MF27. MFL B 22 0/ 2 08 & B RE
(K 2),

== A IR AL Isaria tenuipes

=3 U L% Cordyceps militaris
WEETR A Isaria cicadae
FRAUHTETE Beauveria bassiana

A
%
Polysaccharide content of mycelium (mg/g)

R

Strains

B2 hERLKHEHZESE
Fig. 2 The crude polysaccharide content of mycelium

of experimental strains.

2.3 EEYIESAZESENEXES T
N TR 2 AR Y E A 2 0
BRIRAR, LIt DXt 4 Fh HROEAH O B H
22 R AR SR 20 S R AT A S T
T A G 73 AT I B B 22 AR AR ) 2 S
ZHE SRR RIR N 0.268, /N 0.6, P K
T 0.05, ULHHRW 2 ARAEY R SHEE SRR
FREMXE (B 3.
2.4 WLEESREEIMIENEELER
2.4.1 FHMHEFRICR: FHBEEMSE

®
&b MF12
£ 4500] ©
[}
S MF13
< MF1 MF27 °
EE; 8 40.001 MF14 MF11
[ (-0 o
g = MF10
® & 35.00]
23 MF9
:.; MF7
+ 30.001 MmFr28
Q =]
€
o
(@]

8.00 10.00 12.00 14.00 16.00 18.00 20.00
[GEALNEXY/E
Biomass of mycelium (g/L)
E 3 RafEESHESEIENEX S
Fig. 3 Correlation analysis between mycelial biomass
and crude polysaccharide content.

i RNGEFERR, R H AR, &
AT, MEfEFEAYIRER (Zhang et al.
2016). AWFFHEH Fenton SNl H H B
2 RR 2R HIRIERREE ST, RN
ZRHUKMEERES PR H B2 NI A A )
i, £E 510nm PEAEAA B RIRISE (i iREs
2018). AHRII, HUEAIETEY) T AT B R
H A BT, I E RO T e A
RIS R BE /7 (Smirnoff & Cumbes 1989) ., St
B LA VC FENBHPEXT IR, $RIT T 4 P HUEAE G
U B 22 AR 2 BEHE B ST RRAE 1. &5
BRI VC K ECsofH N 0.368mg/mL, 4 FfHy
BAAH G LB R 22 AR 2 B Y ECso 1H MR E 1
Ay IoNEE L MF27 (0.73mg/mL). ERAIE
B MF10 (0.741mg/mL). HF H 5 MF1

(0.782mg/mL)- FEHAI MF13 (1.032mg/mL).
YHEIFE BRI MF14(1.14mg/mL) B FE LAY MF12

(1.389mg/mL)- BfiFE A MF11(1.396mg/mL)-
I % MF28 (1.418mg/mL). ZHEEE R 1 MF7

(1.418mg/mL)- 4HHER T MF9 (>2.0mg/mL),
Hrp MF27. MF10 #1 MF1 [ ECso {3/ T
0.8mg/mL, FR/NIHHE MF27. MF1 FIERHI
HETE MF10 B 220 2 B 72 B 2R

B4R 1451
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Free s (R 2).
2.4.2 ABTS H HHIETGRRAUR : ABTS I T/K 2R
W RIE SR ABTS', FEIK 734nm T~ B A &K
WSl (T akss: 2018). HLEALIEMEY R fE
fie i3t ABTS™ H FHASIA 5 5N ABTS, FEUA RN
AR, WOBE TR (RTHESE 2019). U
VCAERXSIR, BRER T 4 b BAH G L1 1 22
FZHixt ABTS H HFEMIERREES) (GR 3). 45
FRILVC 1) ECso {E N 0.290mg/mL, 4 Ff thEE
FHOC 1A B 22 AR 2 BB (1Y) ECso (H KR S
UONIH B EL MF1 (0.537mg/mL). i & MF27
(0.61mg/mL). %L MF28 (0.847mg/mL).
BRI MF10 (0.851mg/mL). R #y
MF11 ( 0.996mg/mL ) . I ¥ & #1 MF13
(1.01mg/mL) 4% SR MF12 (1.42mg/mL)+

* 2 RERERZAASTENEBmEAEREE

MR MF9 (>2.0mg/mL). ZHHIFE &
#1 MF14 (>2.0mg/mL). ZHHHER AL MF7
(>2.0mg/mL), FHrh MF1. MF27. MF28 All
MF10 ff] ECso 3517V T 0.9mg/mL, o 1
FUERTE A5 P B 22 A4 M 2 BB X ABTS [ Hh 2
THBRCR B . T EiR P L St gk K
HFY g ER R R BR 0 1A TR R R TR 22 AR 2
BA R HHra b E .
2.5 22 {810 % PEH AT & HepG-2 LRARIESE
HE

SRR — D 4 Fh HURLAE OC B TR B 22 4
FH 2 BEARAMIH] HepG-2 20 IG5 1% M 4T
FEA,  ARIAS IR AR SS ) H B 22 R K
HIHEE R A MF7. MF9 Al MF14 B 24488 £
PR SR E ZE, HX S HepG-2 4RAEAYT I1Cso

Table 2 Scavenging ability of mycelial crude polysaccharides of experimental strains on hydroxyl free radical

FES Bk  BRAHHREFBRE ECso (mg/mL)
Species Strain  Scavenging rate of hydroxyl radical (mg/mL)
0.3 0.5 0.8 1 2
[iEREa; VC 44.44+1.96 56.66:0.91** 82.20+0.72** 92.99+0.64** 96.22+0.58** 0.368
Positive control
2 A TR A MF7  7.13+0.61  10.53+2.33 35.2142.89**  43.29+4.72*  57.34+3.87** 1.418
Isaria tenuipes MF9  3.25+0.92  11.58+2.89 13.4745.17 23.96+1.25*%  43.1049.64** >2.0
MF14 27.12+3.27 36.47+1.95** 46.61+2.21** 51.86+0.13*  55.42+0.93 1.14
o £ MF1  18.55+6.38 35.59+3.70** 50.80+1.43** 58.60%6.02 79.81+1.12**  0.782
Cordyceps militaris 157 211243.00 31.86+1.84** 52.87+3.96** 69.03+1.31** 79.26+1.82** 0.73
MF28 22.25+3.27 34.00£3.08** 54.66+4.18** 62.86+2.46%* 78.79+2.04** 1.418
o SR A MF11 13.59+2.82 23.54+1.49%* 36.53+1.91** 46.36£2.23** 55.84+153** 1.396
I. cicadae MF12 28.45:1.19 40.91+1.26** 46.14+3.02** 49.07+2.35 50.36+0.49 1.389
MF13 16.51#2.75 31.98+0.63** 41.49+0.36** 49.80+2.08** 57.37+1.17** 1.032
RIEAEE MF10 17.02+0.59 32.90+1.86** 56.87+2.20** 67.28+2.06** 77.71+2.36** 0.741

Beauveria bassiana

VE: BRT—IREEML, *P<0.05, **P<0.01

Note: Compared to the previous concentration, *P<0.05, **P<0.01.
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EIIKT 2mg/mL; IR MF11 F1 MF13
X HepG-2 AHffLA — & I FEANHIIEH, ICso
B35/ F 1.6mg/mL; tf LB MF1. MF28. MF27
FIERTE B MF10 22K Z X HepG-2

AR, H 1G5 {4/ T 1.5mg/mL.
LR, RS MFL. MF28. MF27 FIER
M EERE MF10 W2 Z R ARIN R A R
U (A e 0 B TE R R ) (3R 4D

=3 MERELZFHEZHEX ABTS B RERERREE

Table 3 Scavenging ability of mycelial crude polysaccharides of experimental strains on ABTS free radical

ik Wtk ABTS B BTG BR R ECso (mg/mL)
Species Strain  Scavenging rate of ABTS radical (mg/mL)
0.3 0.5 0.8 1 2
HEReapiict VC 52.54+2.17 75.89+0.77** 94.96+0.06** 95.91+0.02 97.97+0.03*  0.290
Positive control
4 I T 1 MF9  9.76%1.93  14.76+1.13*  23.074#2.16%* 26.47+1.83 41.97+4.20%*  >2.0
Isaria tenuipes MF7  9.91+1.94  13.41+0.48 18.57+#1.67*  22.30%2.79 36.05+4.70%*  >2.0
MF14 14.46+2.37 21.61#1.99*  30.60%5.15** 31.68%2.59 41.08+2.28** >2.0
B o 2 MF1  29.91#2.92 47.46%4.51** 62.69+2.93** 72.77+#3.63** 87.72+0.94** (0.537
Cordyceps militaris ~ MF27 ~ 28.73+1.56 37.23+1.05** 66.40+1.41** 68.95+1.51 80.13+1.46** 0.61
MF28  23.41#2.15 35.34%2.92** 46.01+2.30*%* 58.844.14** 71.21+3.36** 0.847
Y o= B0 MF11 17.1120.88 30.89+0.89** 45.49+1.06** 54.86+4.53** 65.35+2.95** 0.996
I. cicadae MF12 11.36#2.55 19.48+1.22** 28.53#3.07** 47.95+0.97** 57.43+2.78** 1.42
MF13  20.87+6.52 36.85+5.66** 47.22+1.53*  49.85%5.41 63.34+3.92** 1.01
BRI R MF10 25.83#1.67 31.76%1.21*  48.2442.73** 55724#2.38** 72.60+3.75** 0.851

Beauveria bassiana

W S —IREMEL, *P<0.05, **P<0.01

Note: Compared to the previous concentration, *P<0.05, **P<0.01.

® 4 EL IR S PERSMNEIRTRE HepG-2 HRREIEIETE

Table 4 The activity of HepG-2 cell proliferation was inhibited by mycelial crude polysaccharide in

vitro

ICso (mg/mL)

U] (L7 S ORI e
Species Strain  Cell inhibition rate (mg/mL)
0.3 0.5

4 s A MF7  6.18+0.70  13.49+1.45%*

Isaria tenuipes MF9 9.9610.26 13.04+0.73**
MF14 3.08+0.30  11.3240.51**

U R B MF1  26.05+1.81 30.18+1.21**

Cordyceps militaris MF27 3.72+1.31 6.36+1.39*
MF28 4.60+0.32  12.16+0.36**

Y o= B 0] MF11 4.15+0.85  10.03+0.04**

I. cicadae MF12 12.38+0.39 21.25#1.57**
MF13  5.61+2.52  12.84+2.92*

BRI R MF10 8.01#3.17  19.86+0.80**

Beauveria bassiana

0.8 1 2

19.91+0.65**  28.36+1.28**  35.84+0.58** >2.0
20.37+£0.64**  25.71+0.40** 31.98+1.13** >2.0
13.84+0.33**  20.86+0.84** 37.87+0.82** >2.0
48.94+1.20** 54.05+2.12** 68.46+0.47**  0.909
14.52+0.96** 35.12+1.05** 66.99+0.72** 1.458
28.70+£0.51**  56.96+0.59**  60.62+0.33** 1.279
16.61+£0.90**  44.61+0.34** 55.54+1.61** 1573
26.15£0.22**  31.50+£1.07** 46.67+1.59** >2.0
25.59+1.45**  38.87+3.49** 57.64+4.06** 1.531
30.06+0.52**  44.97+1.06** 78.36+0.32** 1.101

VE: SRi—REML, *P<0.05, **P<0.01

Note: Compared to the previous concentration, *P<0.05, **P<0.01.
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HERZ N EAHE, FHESRR
TN E RN S RS . SR, HATH
R HT I8 R EL, WA RGN
PRI, AR T R R SR T RN A
PRI, 56 AN [R]Fh S8 1 R B T kAT R} 22 1) o
TR B AN EE, REZHEIEN TR
HELF R — DN EER bR (TS 2017).
WEARGE R, 75 4 PP B SCE R, 1
BRI MF12. MF13 FIOfHE. MF27. MF1
[EAUSES e R T E A T N E Y NS DN
T a0mg/g. TH5E%% (2007) WFFEIRIER 2
TR AR R T 85 7% 1 B 22 AR A 0 B S5 ML 2 BB T AR
KM, AT 50 45 B R IR L R 22 4k
AESH 2 RS ERE BE MM,

O R B R R SRR (AR R, SR
XIS (2018) KIUHHE MF27 kR
Wb RS RN 332.74mg/L, IF H BB
ZHE. RIEE . T2 ARFN 7SR K 4 LA
MEESEYYT DPPH HHEHEARHBEEAAR
FHITERRAE ) (OB S5 2019 XIIR A 4%
2020). P, AHFFTE—2X) 4 Bl EAE G
FLE B 2O 2 B PR 3 2T ABTS H i
B brA R S AT IR, R I R
MF27. MF1 FIERF B R MF10 21K F £
PEXT 2 H HHIEA ABTS H FHIEM ECso fH I/
T 0.9mg/mL. KA EEF (2015) KL L EL
I 22 % FE %) DPPH H H 2. F2 B B2 A
M1 H 51 ECso {430 3.51, 7.01
19.90mg/mL. VE#EHSE (2014) B 5T K I A
fifi 755 T 22 Ak FL 2 BE X DPPH H HZEFI¥EH
i 2 1) ECso fH N 4.15mg/mL Al 1.31mg/mL.
X FEEE (20200 58 I e 80 B 22 fk &2
BT 2 E B FE A ABTS H HIJE M ECso 123 7
A 3.71mg/mL F1 2.83mg/mL. AHF 5T MF27.

1454 EHDSEIR

MF1 1 MF10 T# 22 {4 HH 22 Bl 2 3 B2 A
ABTS H HHZE[) ECso HI/NT FiRdf L, Ay
fife 85 D, i HR B TR 22 A2 22 W T ECso {EL, 2 HH I
HEL MF27. MF1 RIERFEEE R MF10 B 224k
M2 b BA R rsMia e

TR, HUREE 2 M 2 0 A BT
AR AU RRRE v 1, nRAS AR (2017) K
b R 22 0 RN 3% EORE 22 W 2 RE AE AR A1)
il Jil i 4 B AS49 I35 . Zhu et al. (2016)
A R B4 HUR R 22 A4 22 W L IR 1Y)
PRANTUIIR TS, B /N B R 40 A
S180 [13f%E . (R, ABFFEXS 4 P EAE R
T bR 22 AARH 22 BE AR AT e v R AT LU AR
SIS R 4 P B BLAE O A B 22 AR 22 B 1)
PO E A — B ZE . HAf, dfRE
MF1 B8 224480 22 Bt HepG-2 2 (1) 3k VE FH
B, H1Cs {89 0.909mg/mL, 1 H & MF28
1 MF27 B 22 40 2 BT HepG-2 4R AL 1Cso
4575 F 1.5mg/mL. [A]IF, BRA9 A {8 % MF10
B AR Z BN HepG-2 4RI 1Cso 1N
1.101mg/mL. H § X BRH A 18 5E ATF 7¢ 32 2
SRR TT I, TN A A A
SR P T T I LD (RERERSE 2020),
AT U S 56 =0 o 0 e R B ERFE LB MFL0
K R TR AR PR B0 = B 1 L
e 240 L %) 38 BE ) DA S AR PR T A s (Xl
Z5 2017). XA (2020) 7T K I
HE MF38 B 2218 Z FEXT HepG-2 4 1Cso
fE°N 3.23mg/mL, FHHHE MF1, MF28.
MF27 FIERTE (18 5 MF10 T 22 4450 22 B fe
A HepG-2 AMIIGHE . 25 1, 75 4 PP
AHE TR b B MF27. MFL FIBR A (A B
MF10 A e L A A R v 40 1) e 240 Ak 411 3
FEIAR o R R, MR MF27. MF1
FERAL AER MF10 PR 259 A1 R =
[ R FH H2 AR B 0 L il o
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