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Study on the purification technology of total triterpenoid extracts from Inonotus obliquus and their anti-
tumor activity in vitro
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ABSTRACT OBJECTIVE To optimite the purification technology of total triterpenoid extracts from Inonotus obliquus, and to
investigate the anti-tumor activity of its purified products. METHODS Using inotodiol as control, the method was established for
the content determination of total triterpenoid in /. obliquus. The type of macroporous adsorption resin, sample volume, sample
concentration, sample flow rate, eluent volume, eluent dosage and elution flow rate were selected by single factor experiments.
The purification technology of the crude extract was determined and verified. The effects of total triterpenoid purified from 1
obliquus on the proliferation, migration and apoptosis of human cervical cancer HeLa cells were detected by cell proliferation test,
migration test, flow cytometry and AO/EB kit. RESULTS The best purification technology of total triterpenoid crude extracts from
1. obliquus was as follows: AB-8 macroporous adsorption resin was used; mass concentration of the sample solution was 2.0
mg/mL; sample volume was 140 mL, and the flow rate was 1.0 mL/min; the impurity was removed with 50% ethanol 40 mL,
then eluted with 95% ethanol 160 mL, at the elution flow rate of 3.0 mL/min. After purification, mass concentration of total
triterpenoid from . obliquus increased from 34.36% to 73.39%. The total triterpenoid of /. obliquus could inhibit the proliferation of
HeLa cells, and the 50% inhibitory concentration was 184.20 pwg/mL. Compared with control group, the purified products could
significantly inhibit the migration and promote the apoptosis of HeLa cells(P<<0.05 or P<<0.01). CONCLUSIONS The purification

technology of total triterpenoids extracts from /. obliquus is
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successfully optimited. The purified product could inhibit the

proliferation and migration of HeLa cells and induce their
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2.2.1 XMRSEWRAIECH] RS PR IBOREAR LA X IR
min, INJG7K 2B ) o 9k B A7 0.16 mg/mL 4% B i
a3

2.2.2 MR TECH RS PRIURERS FL TR 25 41 8
K5 g, # B2 TR Jr A L, Y2 VR T8 % 50 mL,
HIFE

2.2.3 KM R REC2.2.27 0 R AR A A 50
pL, B 10 mL 2248, 100 °C R /KB 78T, A 0.2
L 7 C 1 A9 7 T - DK I TR 7 W (B i ¥R 82 0.05 g/mL)
H10.8 mL {5 5842 , #£27, 70 °CF /KPR IR S 15 min,
RARER, MR OBEEZR 25 mL, IFF I 550-7] Il
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JE N 3.20~17.60 pg/mL s K5 % B F A2 14 AR 1R il
I RSD 43514 0.719% . 1.27% .0.89% (n="6) ; F-34 [l g %
97.82% ,RSD 4 2.35% (n=6) , ZELLERIMFE(h
2 M) RLE

2.25  HEARALDA S SRR S RS AR
“2.17 T T MERE LB IR Y K 2 mg, FHTEK 2
B O B 28 2 10 mL, 4%42.2.3" 50 R J7 ek Ab S I 2
WEOGRE AR 5 A3 B d TR B, R TS AS HEAE 1L
L R R G AN 34.36%
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FHAR, 43 5 22 BLZEHER I, &I AKERRFL TR 2 =il
FLAR 7 W 20 mL G I A 7K, J5T B vk B o0 2.0 mg/mL,
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PR I e G R A BNy B R S . oK
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P& 24 h 4% FRJT D S R B R 4%
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m, TR =Vie/[V(co—c.)] X 100% , 2 H ¢o co e 73R
PHERE FL A B0 =108 P Ao VR B 1A o R AR AT
Je TR B, VRV 43 531 R e BRI (MEe L AT e =R 4
V) B SRTI (L) ARFR  m Ry KL B AR A o
S50 R, AB-8 AL AR i ) i 5 5k 0 I 23R e
1 AT R T X-5 BURFLIR I i . 27 6508, i
28356 AB-8 UL A4 A 2l AL MERE L IS =0
Rl REIZEE K FL R 4% B X HE 48 7L B = 5 IR B
FEHT R RN

R Wil (mglg) LU it (mglg) Bt
AB-S 2141 9347 1917 8954
X5 1785 719 L6l 9022
DI0I 1967 85,88 1541 7836
AB-$X-S 1.864 8139 1633 8758
DI0IX-S 1804 .71 1577 8741
AB-$:DI0! 203 8884 1.568 7.0
AB-$X-54D10I 1884 8225 1634 86.74

2.3.3 WAL B M i 2] R B AR R I AL B S Y
AB-8 BRI AFLIL A A 5 g (R, N IR , B H IS4
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W A, 7N 00 52 s Y Hh RS L R G 1) i, I
ARG O N B R, 2 i W S B 2R (BT D) . B 1 &
N FE W BE 5 h S W B A O e 2R R R
93.48% , ¢ W] AB-8 1 K ALK A A Xof A4 FL AL =il
FLAG 308 10 W B 1 BB, FE W BFE 5 b B 3 AR K 1) 0
T,

2.3.4  BIAWL &AL R BRI AL B Y
AB-8 B AL W FiE R 25 g, FAT 70, Wk A (2.0
emX 30 em, A&7 H R 2:11) , H 2.0 mg/mL [ HEHS FL7H
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mg/mL ) AR FL IR — R H2 ) ARV YRR W i 3 1Y)
S, SRR, IR R IR 43 98.61%
96.55% .95.63% .94.74% .89.38% . 74.69% . 65.82% , 7] i,
R RE £ DRRH 2 P V5 W1 JB At R 3 0.5~2.0 mg/mL
B, 0 BRI KT 90% , %5 B A = R A RN AR | e 23k
FF BT VR B 2.0 mg/mL.
2.3.6  FREULEAT AW W 2.3.47 50 R JF
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B, ERERF R 140 mL, % 28 AN[R]) L AE#E % (1.0,2.0,
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DA L BRE WBHRLRIS 5B 50% 19 £ B 40 mLBRZR,
T 95% 14 2,12 160 mL PAAS [ 370 8 328 17 R 0, % %%
1.0.2.0.3.0.4.0 mL/min [ 03 X8 B 32 1 52w . 45 51
R, bR R Y VR A 53 ) Ry 84.67% . 87.49% |
92.29%.70.12%, A] YL 437 34 24 3.0 mL/min i, 6 8 fe
15, BE PR R 3.0 mL/min,

2.3.10 4l TR FRELR]—HEHERS LR R =i
Py 3 4y, ¥ M AR Al AL T2 A kA T 2liAk , B H AB-
8 AU AL B i, T AE VR BT S Vi JiE 2.0 mg/mL, LA
{RFLA 140 mL, 1A% 3 3 & 1.0 mL/min; Y& B8 B 56
50% (1) £ E 40 mL BRZ% , 171 95% 11 L 160 mL e,
PRI R 3.0 mL/min, % 424l Ak 1 5 HERE L B B il
IR 0 o AU =i B A (R 2), K2R, 5
AT L, S =0 B 2 B T SRS R =
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e fd — ___ A
Y Rimg GRRWNN%  img | B-WREAN  VHE% RS

1 280.00 3436 90.69 7258
2 280.00 3436 9445 7412 73.39 105
3 280.00 34.36 96.22 7347

24 HBTLE B =AY RSN BE TR R R
2.4.1 MRS A EI R RS PR LA A
g fb Wi fe , B EP A, 0 H R I R E ¥ A L
RPMI 1640 4 it 4 45 7 B 1 22— FF SR ) AR R A B0
0.1%, I HEIRS) , 220.22 wm SLFLIE ML 38 , BNASHER
VS, TR 1 mg/mL .

2.4.2  PHYEXT BRI RS B R BUIUENE

B EPAE T HE 2,417 U J5 i B R B 2 v
R M 0.4 mg/mL,

2.4.3  AEIATESCE HeLa 44 3 kG VS, 2 —
JHe DU 152 -0.25% R £k 22 0 B RS, iEA T 4 i T4
P B AR 2 1 X 10° Ay /mL ., K4 350 T 96 FLA
F3L 100 L, K535 25 20 Mk L 80% B B AT (i FH . 556
TE T BZH U2 FIMERE FL IR R = 2 o BRI
s VA YRR SRR X B2 s, 19 A% LU AR RSl 5 8 146
FEWEE | SR R T A0 MK 2 80% LA 1Y 96 FLAR 1, 15
I 48 h, MW 6 N Lo SR MTT 4 (8 3230
490 nm AL FYCEEFE | THEARHERE FL AL =ik 2i k)
U4 X HeLa 4 M A F B4 ) e B2 (1Cs0) 43 51 4
184.20,20.10 pg/mL, 7T UL ME#E £L 7 S =il 21 1k ) X
HeLa 4l B A7 —& r9A IR

244 MITRESCES  SCHGBE N AL BN ZH FHERS
U =0 P R A, o R A I A 2% i
A ML F10.5% BT AHY RPMI1640 55 32 55 | 245 20 40 it fin
A%100,150,200 pg/mL B (5 20 pg/mL B
XTREZGHIEEHE) 2% Fa A= 1003 11 0.5% LAY RPMI1640 £5
ek, B EE 1R 35 AL, SR I e 0 AU 43 i SR 4%
7% 0 h 148 h R AIEE (& 3) , { FH Image J V1.53¢ %X
Pt A A2 % |, 3508 ] GraphPad 8.0.2 X E 1748
AT T VORI DL x + 5 3o, 241 18] Hu R B A
R 72500 AR LU LSD ko 4521 s, Xt
HEZH VA2 AR FL TR =i 0% P v R AL i 4 e
TR R4y Bk (43.04+£1.60)% . (12.64+0.40)% .
(26.99+0.73)% . (16.32 +0.34)% . (9.78 + 0.41)% ,RSD
IR 3.11% . 3.17% .2.72% . 2.07% 4.22%(n=3) , 7] W,
21 3 % 23 Bt 5 R L P = 4l Ak R v B T
M REAR . SX BRALAH L, 25 25 W 29 20 i AL 5 8
FIEML(P<0.01),
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A XFRRZE B.JitsiZH CHABTLR R iR DABTLR R =i bonl it BB FL IR i w )

B3 MARFLE R =G5S HeLa 48 A8 XIJR 8 25 A9 5200 ( x40)

2.45 AIMIPATISESS  (1)RH Annexin V -FITC it =)
TR G A TA I o #e“2.4.47 W0 F 4 a2y, 85
7748 h, AR, PBS 1 1k , 144, 2 18 Annexin V -
FITC Jit PR TG 500 G 1 B 5, SR i = 4 A
SPTANML R R TR (R 3 K 4) . HXTIRAAAR I,
2 2 2R AN R A R BT R TR e 2 TR (P<<0.01) .
(2)RJH AO/EB iR @A TA I . #%22.4.47 50U F 43
N2, K% 48 h, WU A, PBS T BE , 1A 5 20 i A
LX10°A~LAIN , 2 B8 AO/EB IR 7 & 156 B 44 L SR FH 2%
St WA B SR Y (25 5 ([ 5, SR €0k T 5 106 200 w7 3
PR T2 L, A AT 65 Sy B R T4 ) | i Image J V

=]

a3 AnnexinV-FITC AO/EB(n=3)
RERCRe  BERTRe O WERTR% RSD%

R4 099 215 758+021 283

PRI B IR =4L 129 921" 10.07£034 345

PERAUA B = a4 180 19.14 2129£0.79° 30

PR B iR R4l 428 6095 66.81+2.24" 335

I 397 86.76° 5610+ 144 256

a: SXT IR AL, P<<0.05;b: SXF FESAR L, P<<0.01

L53c A AT 9 e e B A TR A TR (R 3) .
SXRAFA LY, & 25 4H 4R E TR B E T E (P<
0.058% P<<0.01),

Q1-UL(0.06%) O1-UR(2.“|§'%)‘ Q1-UL(1.90%) .76%) Q1-UL(1.68%) Q1-UR(9.21%)
10° R 10° 10° 4
< i . < 4 <
e . . . < T
210 — 2l ; d
0 1 : N 01 L o '
Q1-LL(96.80%) * . 'Q1-LR(0.99%) O1-LL(7.37%) - 5. Q1-LR(3.97%) Q1-LL(87.82%) Q1-LR(1.29%)
T T T T — T T T T T T T
0 10* 10° 0 10* 10° 0 10* 10°
FITC-A FITC-A FITC-A
AR B.UEAZH C.MERE AL A S = AT f
Q1-UL(3.19%) Q1-UR(19.14%) Q1-UL(5.98%) Q1-UR(60.95%)

10°

QILLTS8T%) - Q1-LR(1.80%)

0 10° 10°
FITC-A

D. HERE LB B =ik

Q1-LL(28.78%) Q1-LR(4.28%)
0 10" 10°
FITC-A
E. HEE FL I B =l = 77 a2l

B4 HABFLE R =054 3T HeLa 40888 T N0 A9 =X 40 fa
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B.JiF12H

C. MR FL R = I il

D HERFLILEL =0 o 0] i 4

E.MEREFLIRLE =il w0 2L

El5 HABFLEE =HEX HeLa 4880 TR M0HY S B E (x30)

3 itig

H ke FL B =il 7 26 AT Bt LA AL B AR i
alifb o FE", RS SRR N R AR S
IR TiiE T AB-8 7 D101 AU X-5 7 3 R A /N K AL
W BEARS i o A 3 X L B AT AT RE ) A TR AR Ik
JH AB-8 B AL B A AT HERE FL I B =i alifk . &
if BRI R S T Y SRSl AL T2k : AB-8 YR
FLURZ BT RR , _E AR T i B R 2.0 mg/mL, ERAARF
140 mL, FARE7 3y 1.0 mL/min; Ve 8 50% 19 2,
P 40 mL B 2%, 75 95% 9 2L 160 mL PEMG , 16 15 37t 3
A1 3.0 mL/min,

ZEF RTINSO G A B, =G R R L BT
JIIEE 1 A R R A =2 — , X PR 40 i Hep G2 ' B0
4] HeLa , 2 {0 20080 40 i AS75 . B J 40 g AGS (LRI
A T47D B HA RAFAIIHRIZCR , HorhXf HeLa 40111
TSR e o PRI AR 5256 2R FH HeLa 4 A Ry (44052
AT G, WL B HERE L TR S =i 2l Ak ) i B e 0%
P, 253 R HERE LR = ik 4l 4k 4 T 9 ] HeLa 40
JH 38 58 FE AL | 4 LR T, 32 AR 0 b e A i g 1)
T

L5 LT AT HENT T MRS LIRS s SR
alifb T2, Halifb Wy nl J ) HeLa 40 i3858 AL F5 , fiE i
HPT, HRIAE S T BARMLE AN SR, T —2
s LR A
S22k
[1] ROSALIK K, TARNEY C, HAN J. Human papilloma
virus vaccination[J]. Viruses,2021,13(6):1091.

BT, 2R R, A5 R I R A AR B I I A

[11]

[12]

[2]

EZE G 2022 4F45 33 44 181

[J]. FIFH 3, 2021,21(2) : 45-49.
MA Y, ZHOU K H, FAN J, et al. Traditional Chinese
medicine: potential approaches from modern dynamical
complexity theories[J]. Front Med, 2016,10(1) :28-32.
XU Q H, BAUER R, HENDRY B M, et al. The quest for
modernisation of traditional Chinese medicine[J]. BMC
Complement Altern Med, 2013, 13:132.
WA e R A E A SRR AL
T A 09 F 7 2E e 0. [ 24 55, 2020, 31 (19) « 2426-
2432.
BIE , LM, 5 PSR ZR 567 h B
FA). R K2R (E24RR) , 2016, 35(2) : 289-291.
WE N, 2K T EZSR 2GR A AR B[],
Pr2#4t,2011,30(4) :515-518.
WERSE, ). KRR FLTR B 2 B IO S it JEE (0], 224
T ,2021,29(3):202-207.
$K I, ZHANG Y. HERE FL T Y H 2R A R 8GR A 0],
[ PR e rh 22k, 2019(6) - 655-659.
WANG Y, GUO L, LIU C, et al. Isolation of potential o-
glucosidase inhibitor from /lnonotus obliquus by com-
bining ultrafiltration-liquid chromatography and consecu-
tive high-speed countercurrent chromatography [J]. Anal
Methods,2021,13(7):918-924.
5 XN E M, B AR, A RALR Rl Al 75 B B B
TZFFELI]. FPEE2Y,2019,50(9) : 2087-2093.
PRI, SR S, A5 RAL IR Al AL AR AL SR Bk 8 =
il T2 FE [0 LR Al R 2724, 2021, 43(5) - 1178-
1187.

(ks F 499:2022-03-23 &[] H 45 : 2022-08-25)

(S AR IR )

China Pharmacy 2022 Vol. 33 No. 18 + 2203 -



