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Study on extraction and purification of triterpenoids
from inonotus obliquus and its anti-tumor activity

LI Xin* ,LI Yu-lu, TANG Ming-rui, WANG Liu-ting
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Abstract:In order to optimize extraction technglogy of Inonotus obliquus triterpenoids , and investigate its purification technol-
ogy by macroporous resin. This experiment with the content of total saponins as index, extract solvent, solid-liquid ratio, ex-
traction temperature ,extraction time and times were| selected as factors, the single-factor investigation and response surface
method were used to screen the extraction process of Inonotus obliquus triterpenoids. With sample concentration, sample vol-
ume, flow rate on sample PH;concentration and volume of eluent were selected was used to investigate purification technolo-
gy. The single-factor investigation was used to AB-8 macroporous resin purification process. The MTT test validates its anti-
gastric activity. The results showed that ethanol was used as the extraction solvent,90 Hz,ultrasonic for 30 min,the solvent ra-
tio was 1:15 and extraction was 82 °C for 2 h. The optimal purification process for Inonotus obliquus triterpenes: 1 mg/mlL for
sample loading,2 BV for sample loading, optimal pH =5 for sample loading,2 mL/min for optimum flow rate ,95% ethanol for
eluent, pH =5..using purified Inonotus obliquus triterpenes can significantly inhibit HeLa cell growth. The extraction and puri-
fication process is feasible. And lay the foundation for the development of Inonotus obliquus triterpenoids.
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THAARA FRAF] ) s FA2204B H+ K (R RER
TR AR AR A A ) s SHB-3 K 2 Fl B2 21
CHOMN AL A28 ) s TCL-16G & 2B LML (1 g2
SRR i3 ) s MCO-15AC CO, 553346 (=1
Hi AR P B2 %) 5 CKX41SF {8 % i i 8 ( OLYMPUS
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TRAL DU AU i ( Sigma 24 W) 0793 ) 5 — FH AL ( Sig-
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/3 F) H12020906 ) 5 HeLa fifi 40 f ( o E B2 e L i
YHMIBIFFEIT) o
2 FiEE%R
2.1 HMEALE=ZMHESENE
2.1.1 Rk ki

53 M IBGE EIOR BR T W bs Tl v, K A4
KA, A 0.3 mL 7 B[S — pK SRR VA A 1
mL FER,60 C/K¥# 20 min J5 , MR KIS H 2=
Ui, HUKBE R AE 25, 7857 72 1 I, AR JIITRE 9 23 I 21
fHOGT B, 7E 400 ~ 680 nm BN 4T 524 R K
o AERFWITE 547 nm AF F KWK o
2.1.2 SRR SRER 6 BL

Fi B FRBOG R 10. 0 mg, HTF A E 25T 50 mLL
A, RIS B EE N 0. 2 mg/mL (1) FFEUR R
FRUE S o
2.1.3 A A i Bk

PRIBUERS FLIA IR 0. 1 g, ' T 100 mL 55
R, IMATeR G T, /7 20 s [l i, RIASAE G i
o
2.1.4 L3Nz HE

HURE SV, MM 0.3 mL 5% & E-UK
B RR VAR 1 mL 3 RIS, TR 5 1457,60 CoKif
Jn#A 20 min, ¥ 7K 5 min, HUKEE R E 25 2 10 mL,
DIRNTINEE G 25 11 L8O B], 7E 547 nm b0 5 1% '
FE.
2.1.5 FECRBARE &4 H

FE % B B S5 3R IR 6 HE R A 0,0, 1,0. 2,

0.3.0.4.0.5 mL 23 5IhnA 10 mL B g4, &
WOCREAE . DASFEUR IR 1) B it R AL bR, RO RS Ry
PAFR, BRRERZE, A =0.083 7C-0.021 8, R’ =
0.999 8 (b, A AWOLEE, C 2 FFBICRBR bR i 1)
W)  HICRELR® =0.999 8, L5 KM, 762 ~ 10
pg/mL (BB P, SRR R B SO EH 2 I R
U ZMESC R, AT AT =l e a0 e
2.1.6 WHEEEE

KL RIS 2.4 .6 pg/mL iy =0 FFECR
TR HE S R, 00 R O AL R N A T 3 K
HESENAE 3 K, THEAS R E [BDRS % 5 FiT RSD #/h 1
2% , Ut AN ARG 5 B R
2.1.7 #EEMBERE

BCile BEA 6 we/mU RE A R 2. 1.47 5
PR 10 min JE —K, B AE 60 min, SLER 45
HRSD K 0.47% /NF 2% , =wEWWiAE 1 h NEaE
P RATS
201.8 EFAMHEH

53 i B AR 6 A, D WO B AR AR A
G AR R E K 0. 644 mg,RSD 4 0.57% , /)h
T2% Kk Em R R AT
2.1.9 wRELE

3 AE B R ICEL v BEAE A 9 1, A il A
6.0.6.06.0.6.5.6.5.6.5.7.0.7.0.7.0 mg
SRR HR S, A A U, DU WO R IR 3 Il i
F 5 RSD {H, iKIRZER RSD B/NTF 2% , DSR4
U, Wt I A
2.2 HEILE=MENRINIZMR

PR FLIR T TR 40 H i, FREL 1. 00 kg HEHE
FLERRY , 4% — 2 B L A SR EUA 71,90 Hz #8745 30
min Ji5 , — & BT InE RN AL, SRR .
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B2 h BRIk, SR B O R I, =l B B
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FRECS 3 S5 T AERES LA, 20 I AR LG R
1:5.1:10.1:10 .1: 15 ,1: 20 1: 25 1: 30 [ T /K 2.1
VW ,90 Hz 7 30 min, 70 “C KA 5T [l
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2.2.2.1 e h PG AR SR B A R
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hnken {31530, EHL A IFE] B 25K 1 . C iRESL
ANHEZE R A A, ARBCR (% ) AR AE, 7|<ﬁﬁ3
BRI 3 7K P 1 i 1 T8 53 B % S H AR,
R IKCE A B RA-1,0 0+ 1 A g i, 38 2 e
JOF T A A A 31—k [l H 5 e, I kiﬂ%ﬂﬁﬁ%’%ﬁ
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Table 1  response surface experimental’scheme and results
o) A Hﬂl‘l"ﬂ B é’f(ﬁ Flﬁ . C Bz L T/%HXK
No. A Time B Drug-liquid ratio G Temperature L. Extraction percentage

(min) (g/mL) (%) (%)
1 0 0 0 12.25
2 1 0 1 11.62
3 0 1 -1 11.21
4 1 1 0 11.28
5 0 -1 1 11.62
6 0 1 1 12.01
7 1 0 -1 10.99
8 0 0 0 12.45
9 1 0 1 11.32
10 0 -1 -1 11.95
11 0 0 0 12.38
12 0 0 0 12.34
13 1 -1 0 10. 87
14 -1 -1 0 11.23
15 1 0 -1 10.99
16 -1 1 0 11.12
17 0 0 0 12.45

2.2.2.2 JiZESH
DAHERS FLTE =5 S IR L (% ) S e W AR, >R
Design-Expert 7. 5 #4456 BT 453 9 808 2647 019 23 Hr

SEEE 7R L $REEER (% ) =12.374 + 0. 0134-
0.00625B +0.179C +0. 134B +0.075AC +0.283BC-
0.8584%-0.391B%-0.286C* , 555 W32 2,
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Table 2 Analysis of variance table
EL S I e ¥y . . e
Source of variation Quadratic sum Free degree Mean square Conspicuousness
i Model 5.104 452 9 0.567 161 27.920 32 0.000 1
A-A B} [a] A-A Time 0.001 25 1 0.001 25 0.061 535 0.8112 -
C-C & JE C-C Temperature 0.255 613 1 0.255 613 12.583 34 0.009 4
AB 0.067 6 1 0.067 6 3.327 824 0.1109 -
AC 0.0225 1 0.022 5 1.107 634 0.327.6 -
BC 0.319 225 1 0.319 225 15.714 86 0.005 4
A2 3.101 444 1 3.101 444 152.678 4 <.0.000°1
B2 0.642 887 1 0.642 887 31.648 13 0.000 8
Cc2 0.343 802 1 0.343 802 16.924 76 0.004 5
5% 2 Residual 0.142 195 7 0.020 314 - - -
S Missing fitting 0.114 075 3 0.038 025 5.408 962 0.068 3 -
4lii 2% Pure error 0.028 12 4 0.007 03 - - -
J 22 Total deviation 5.246 647 16 - - - -

H3¢ 2 nf 0, B AU AR Ty 22 T R WL F (B N
27.920,p /NF 0.01 BB AT G242 S, AU
p o~ 0. 0683, Ui BH S UL A i 3%, S0 iR 22 /N TE 5
FEIAEZH H A&, A* B* C* BC,C IR iR
WOCR G (. 3, X B EUCREE i i K E o APB
C* \BC.C LA . i W] 52 56 PR 28 0o R B0 1 5% i B
LM, WA W O7 B, H R ] A e 2C B
RN
2.2.2.3 BFSIE:

Rk Ee A4 A B AT SR R bR Ee A AR A
HEFT S5, (R, 55 SR S PREe A i R B e AR 45
P IE R B ] A 27 by 259 LG R 1210, R R 82 C
B, Zead 3 IREE SC 5, SE RS B (SR R E-YE h
12.39% , 5P FIE 12. 41% B9AH X iR 22 /N F
2%, it WA AL 5 SR R R, e I AR A
R R S g o T AT o

*®3 WIERELER

Table 3  Verification test results

BK Tl
PRI Extraction Average RSD
Extraction times percentage value (%)
(%) (%)
1 12.38
2 12.45 12.39 1.28
3 12.35

2.3 HMBILEAZIEMNAXIZMR
2.3.1 K IUE AR RS 69 it 45

WAL PR 5 A AB-8 Fl1 D101 PO Fp R FL G 2%
5.0 g THIEEEE D =, 430 A 30 mL 2l 5E
JoT e B AR FL AT — B R R, B TR AR
T LA 100 rpm #2375 12 h, 5853 W B2k 8 005 U6
W = VR BE o TR B X e R W B 2
TR B3

Vg W2 56 0 A AR i i A L B B 1 = AR D,
A 30 mL oK OB, B TR R, FE =R T LA 100
rpm FE R 12 h A7, o ik, 0 DR rh =
il B VR B, 2 2T 55 PRI ARS IR e =1 %) it U %

S55445 AB-8 14 WL [ 5 A i R AR R 5 D-101
FIFFL NG , 7T G2 AB-8 T8 S FL AR S 1 b 14 15 Mt
e FL TR = 5 2 W B AR PR AR AL, PRt i 4 AB-8 UK
FLI A 4tifh =i .
2.3.2  KIUMAE# AR M- HER 3h 5w 45

2% FR B Ab B (%) AB-8 IR 5.0 g, BT
100 mL HEIENE T, A 30 mL =i 30% £ BEA
B THIRT, ZIRAMT 120 rpm 475, B 1h I
SEVRR P B =G B EE , LIRS RE AR BR , RARCFLAY
B B B S AR A, 2 il R A R B Bl 2 ith Ze e A
ME AR FL I =B B e S h i TP A
5 B4 14. 89 mg/g,

1 E 22 W BRHARLRT A R AL A & T 100 mL = £
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A, A TEK B8 30 mL, B FRER, EER T
120 rpm 423 , 45 30 min J5E WSGAE, I TR AR
Hh = VR B, DARS TR] A B AR A | i 3 S G AR A
B 2SS g sh Jr2Fih 2k I E 1 5 h i
WAk B P47, iR R 75.49% o
2.3.3  KILKAE 31 AR M-MR 3 1 5w
2.3.3.1 LA MEEE

FREUHERS FL B ML =15 0. 02.0. 04 0. 06 0. 08 .
0.1 g ¥, %A 100 mL30% Z BV, Bl i I BE ik
JE40.2.0.4.0.6.0.8 .1 mg/mL (AR, FREHE 1
BV, B 1 mL/min, AR . BRI
1€ 1 mg/mL B, AL R B I B 2558 155
2.3.3.2  LFABIRIERE

FRICHE 48 FL B =ik R 0. 1 g, % A 100
mL30% &, BERE W, Be s L FEVR B2 1 mg/mL (1%
Wio FRERRIAH0.51.0.1.52.0.2.53.0BV,pH
=5, BRI 1 mL/min, AR R Y ERER
UM 2 BV B}, W B8 -5, 4 85.31% .
2.3.3.3  _I#E PH Wikt

H HERE FL DR — 5 R B I B 2 1 mg/ mD
AU, AR 2 BV A HCL Al NaOH it &, pH
BN 4.5.6.7.8 MHER A, JHE A 1 mL/min, I
LW . pH XTI BT 2 5200, pH = SN R %
K, H23E — pH {H .
2.3.3.4 LRI

H HERE FL AR — 5 PR U BC Ak 2R 1 mg/ mL

B, pH =5, PAARR R 2 BV, FAERE R 0.5,
1.0.1.5.2.0.2.5 mL/min Y237 H . Fidkh 2
mL/min B, W% {238 3 B = 0 83.12%
2.3.3.5 PRI EE R

W HERE FL B — 5 SR L e B 1 mg/mL
FIVEW, pH =5, BAERFR 2 BV, BRI N 2.0
mL/min, #E47_FAE SR 5 pH =5, PRI I R 2. 0
mL/min, Z,BEH & K 50% 60% 70% 80% 90% %
95% £ TR AEAT VR, Ve IR R 7 BV I Uit
o LR BETE 95% HHEMOR K, N 75.94% o
2.3.3.6  VEBIRARE) L

BRI 95% TG WO S VR T E A TR
VeI N 2. 0 mL/min, pH =5, % 1 BV IR —1K,
VEMLARF A 20 BV 3t e 8 1R /=7 , 08 BH R i =
A TRk W Rk, T AR ST BV IR, i 5E v B A
15 A A B R R = B 2Bl A ok DR v L
BEES BV YR
2.3.3.7 TR PH (it

Bekl pH 4 4.5 .6 .7 .8 1 95% B WA vk
J R, PRI A 2. 0 mL/min, PEBERAKRFL R 5 BV,
VEWE W Y pH (N 5 OB, R R AE o, Tk F)
13.87% , 5 =G WA G 1) pH EAHIT
2.3.4 BiEZE

ik P R Ak R Al Ak T2,
PEATIGUESEEG , 5 = Wk B IR AR e R

T4 WIEKWER(n=3)
Table 4  Verification test results(n =3)

o 1 ) . e

0esM s Average value(% )
% B} 28 Adsorption rate (%) 83.25 84.56 83.78 83.86
i Z R Desorption rate (% ) 73.36 73.78 73.93 73.69
= 1§ 4l Triterpene purity (% ) 52.34 51.12 52.46 51.97

4 AIAT, =R IIESE R 45 5 - I B 3
h 83.86% , fift W R V- {E K 73. 69% , 15 5] =5 1)
LA N 51.97%
2.4 HBFLE=TEMEIMAMEZIEER
2.4.1 ‘mpaiEAbFedE ik

MR R G R A K B — e B,
0.25% BREGHAL 1 ~5 min, 2 1 7H 4k, I HI & 10%
IMiE A DMEM 8532 S B2 40 . 11505 H 58 e 5%

FE R AR ML E K 5.0 x 10°/mL, 4% 0. 1 mL /4|,
HERRT 96 FLAMIMR L, T 37 °C,5% CO, Z&A1F T
Iro

2.4.2  fmfe s K& )

2.4 17 IR AR, THERP S 4 24 h i
—I MTT et BEREC4 AN ALAMLEST MTT
@, ESE 12 KM9 Ko a4 RN MTT
Jefs OD 490 A ALhR , SC 5 i 18] R AL b, 224 Hh
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MR AR I ZR . S5 R AT M A M A5 55 24 h FF iR
PEASTECAE R, 3] 96 h FEALL FRE 9-F 51,9
KRZIGET B8 T, HeLa 40 S 5 Kk F| T
U AR G E AR EAE T I PR e B A A R
72 h Ry A R A T A

2.4.3 AR

R 20 LU B 355 5 72 h S5, N0 W AR AT 8 5
HE W25 25 21 43 o0 IE ) vk FE 20,50 ,100 pg/mlL,
FHA TS RE L AN BE P X BR 2. BHYEZ5% M 5 -
Fu, ¥ &E A 50 wg/mL,

2.4.4 MMT %

PRI A B R B S5 Y ) 434 T 96 fLk
FLAH AR A RIAE 3 000 A4~/1L, Bl AR 5 T IRAE
HEESR 24 h 3R 24 h S G A, S E TR AR
Ltk SR AE R 48 h, (24 h kb2h) Jin 2l ) i [a]

J&,96 fUMR AL 10% RFRAY MTT 359 , 154 F
— MU EZ A X BRFL, AR E 4 h 5, 57 LI
W, BN 150 L DMSO ¥, o4 T 58 Jin 78 3 Hh
2 S I, KRR IR 2812 735 10 min, 5 fif
FHBGEEE BRI T 486 nm A 22 96 FLAR 1YL
{H(OD) ,HE =K., 4ifiERKMEIFE% = (1-0D 45
2540/0D [FIHEXTRRZ) x100% . 441 OD fH s 225
HXTHEZH OD {H.,
2.4.5 %itFHE
FI AT B it A SPSS 22,0 5k {4k 47 Ab B, BT A
Bl o ek, i w2 s Ron, 24 HCECR
J5 25081, P <0.05 FoRA gl # 25 .
2.4.6 st F s Hela i & 20 it % vh
A5 25 %) B JeE HeLa fifed 20 Mo 050 2R 14 52 i)
W#ES5,

&S5 XtEE Hela PEAMRMHE RPN« £SD,n=3)

Table 5 Effect on inhibition rate of HeLa tumor cells in gastric cancer( x =SD,n =3)

. 24 h 48 h
w5 W . - . —
o Potency 0D K A 0 ) % oD {H )
Group (pg/mL) 0D, value Cell inhibition rate 0D value Cell inhibition rate
(%) (%) (%) (%)
[ #4 %) BB 2 Negative control group - 2.423'+0.214 0 2.875 +0.135 0
5-Fu 50 0.457+0.2374 81.14 0.415 £0.065% 85.57
SEIG4H experimental group 20 1.749 £0.254 5% 27.80 1.653 £0.046%% 42.50
SIS 2H experimental group 50 1.478 £0.1152% 39.00 1.360 +0.251 4% 52.70
S experimental group 100 0.838 +0.477%* 58.41 0.801 £0.0524# 66. 14

TE: A SBMEX IR LR, P <0. 0154, 5 F X IR ZE LA, P <0.01,

Note: A , Compared with the negative €ontrol group p <0.01 ;#, Compared with the positive control group,P <0.01.

M 5 AIAL, SR SPSS Zr #r 4 th 451 . 5 FIHE
X HR 21 A 45 02H 20,50 100 we/mL OD {8 B i
T B M B A TRPEXT RR A1 (P <0.01) , 5 FHPE
2520 A BEAUZ 20 .50.,100 wg/mL OD {8 B i &5
TS IR (P <0.00) , RIARERRS FL I =il 24 Jox
X} Hela Jibded 20 i BEREME D VB, HL 2 23500
WA RS9, — M2 25905 Hela 41 1 A4 1
KU TR, BAE IR AR i 3k s
3 it

XoF T ARERE FL TA =il 2H 53 B S B, A5 48 1 2 T
2R L SR, AR IBCRAR , X T A SCR I 7
Tl B D AR, 5 4 11 il 37 EB A B BB A R 4
W, I HERAER B, A Sege b, 48 U R 2 h
AR ECR I - FHAS B 5, AT BB RO 4 =il oK
BRI R T o A B Al AR R S HY AB-
8 HUR AL g ali A Ve RETE4F , AT RS2 PR S A 1k A {8

MR o AR SEER FH 30% LB AR s 7 1A
Je PR R AR FL T =B 5 7K PP A RE AT, I A ik
JE BT, Al ASE IR o Tk T A TR 1
BT LA AR LR =i . SR AiL s AOMERR FL T
AT AMARSS MTT 185, 40 i 1 57 i #e vh 42 2
AR TE, LLBT R40 75 Qe e L g 45 R, ROR
MTT 3L E P22 (B T7 kA o] DU B A SR
EZIE R o8

TEA R | MEAR FL T =0 1) S SBOR 4010 7 4k
P/ it el SR TR WA E )i IR A B Wi
UERH TR AL =B A UM PR o DR A
FLE = 1 4 B2 A0 R AT 01 58 B A T 20 i
{8 SEHBHEAIT K 1 R AT LA 24 v e
FLIR G IRAIF A, Sy Tl A A ™ B9 et . g+
i PR 25 i, by itk — 20 IF R R A Al
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