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Study on Optimize Extraction Process of Total Triterpenoids from Sporoderm-broken Spores of
Ganoderma Lucidum and Its Anti-cancer Effect in Vitro

LI Kang, NA Kun, WANG Xingya*(Zhejiang Chinese Medicine University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To optimize extraction process of sporoderm-broken spores of Ganoderma lucidum triterpenoids
and evaluate anti-cancer effect of total triterpenoids from spoderm-broken spores of Ganoderma lucidum in vitro. METHODS
Orthogonal test was used to optimize the extraction process of triterpenoids and cell viability was detected by MTT assay.
Besides, the apoptosis rate of cells was detected by flow cytometry. RESULTS The optimum extraction conditions were as
follows: ethanol concentration: 95%, the ratio of liquid to material ratio: 60 : 1, temperature: 85 C, time: 2 h, frequency: 2.
According to this condition, the content of triterpenoids of Ganoderma lucidum was up to 6.45%. The ICs, values of triterpenoids
of Ganoderma lucidum on human colon cancer HCT116 cells, human lung cell line A549 cells and human breast cancer
MDA-MB-231 cells were 1.29, 1.68, 3.81 mg-mL™", respectively. Compared with the control group, apoptosis of HCT116 cells
treated with a various concentration of total triterpenoids of Ganoderma lucidum (0.64, 1.6, 4.0, 10 mg-mL’l) at 36 h was
significantly induced. CONCLUSION The extraction process is feasible, which can improve extraction efficiency. The MTT data
indicates that triterpenoids of Ganoderma lucidum has anti-proliferation activity of human colorectal cancer, human breast cancer
and huaman lung cancer cells in vitro, and the results show that triterpenoids of Ganoderma lucidum can significantly induce
apoptosis of HCT116 cells.

KEY WORDS: sporoderm-broken spores of Ganoderma lucidum; total triterpenoids; anti-cancer activity; apoptosis

REBMIHAZIAWHRLZRBAZHEE ARN, REZWAGEHMRY. SEm % ki

(Ganoderma lucidum Karst) -1, B A H 45 1718
it Hi R 2 A A A Rk o 1
m P T R 2 T B U S R B A R
FEYN I TCIE e At B DI 8 I A R R 1y

X R Z g8 =PRI . =R a2
RZMF R —REEREMEACE Y. AR 0

EE&WHE: HEKARFAEEGIH (81473397)
YEZ @ 25, T, kA Tel: 17826818453
18668093229 E-mail: xywang@zxmu.edu.cn

o EBACRL 252 2017 4E 9 H 55 34 555 9 )

E-mail: 1258398689@qq.com

FFEEIZGEAE . (R, W OB RE R 24 R
=i AR T B R v T gk — B T R
REZMT I HAEERE L.

B ORI, =S BN R T, 1E
HEFI(50 'C 45 kHz)s6 A TRl R 2 1kridk
IR, @ KBLFE M R Z =M1 & &N

BIEMEE: EXNW, &, W, BIRR Tek

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

-1219.



3.55%. Bribz A, HHFRN G, i
MAEFE I ARAEZERE 18 22 MPa. FHUR B
50 ‘C RIS [A] 2 h 26 4F T 0 i BE R 2 A7k 1
ZREHEATIRL, PAFHIRE S =i S E RN
17.6%7 . X BRI AR 26 R 2 =k & B
BOKMIEEMm, SR BTG AR A B R, BR
FABONE R, RIGE R A A B R
BRI AR s R R AT IEAS AL, AT 3RS
PR T 224, S H AT HRE e A R o k2
) R B R . DL AR N PREUA T, KRR R 2
7R A =i R T2 S AR AT R A AT
)25 A 7 A LA

AR RCR Y IE A2 AR50 v 5 R 28 =l Y B
T2 Rt T thfk, R 3-4,5- - F L
Me-2)-2, 5 2Rk DU G R YR R (MTT) ik s A 00 JH %o
N4l HCT116 40f0. Al AS49 40, AL
e MDA-MB-231 4if R puiisava e, itk
— BT R RE R 2 R R A — s R KR
1 X5

UV59S0 BUEAM AT W73 6 FE vh (i ks 2% L
AU BEAE R A ) DK-450B 18 i KA (LS
SEIGAY B PR A T]): SB-5200DT 48 A iE VN L(T
BB Z R AT A BR A 5]); XS105 204 KF
I1SO 9001 HL R (HFRF -84 2 [E BT PR A 7))
SHB-II{EH /K Z HEA % . R1001-VN Jefk 7&Kk
X~ WB-2000 7K 4R IR T 5 A R A \]);
HO51 B AR T #HL(STE2 LABOGENE 2 #)); Hgbr
1 (£ Bio-tech A F]); 4HfudsFRFE. HiFECEEHE
Thermo A #]); easyCyte 6 it =\ 4 B 4 (12 [H
Millipore A ).

TR CEE T4, KRR (TR R
A A5 VKBS TR (g p Al R R BR A A, 5
20131018, 4r#fral); Ry e it 7 alm A R
AF, 5 20140126, filhal); 7GRS
Itk 23R A R A F s b5 20131015, Z#ral);
TP A(ZEE Sigma AF], it : RBNF5902,
IRTAl): AKOREBAIK o S5 IBRE E T E  ( E
Zidh S b, fbS: GV26-XLXP, 4fif%:
94.9%); R ZWEEM TR (R 2 IS RHEA R 514F
AT, S 20150901); PO H I A 5 e Eh (3 [
aMRECO A7, #it5: 20160301); PBS 2l (1L
A ARR DGR AF], #5: 20160715);
AN LIS (WL R R A G BR A F], #it5

- 1220 Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

20161220); 0.25%fERFELS: 1699720)F1 DMEM
B gREEHL S 1776585)¥ M H 3£ FE Gibeo 22 F];
MTT(3E AMRESCO, #lt5: 298-93-1); Annexin
V-FITC/PI JHT- A& (2 E BD A+, #its:
6033840).

HCT116. A549. MDA-MB-231 413k 5 T
ATCC, HHFTLH R 25 R4 ae E AR S0 0 = ¥ TR IR
1%, 1% 10% FBS ) DMEM £3:7, HHE T
37 °C, S%MIFINR R H) CO, B TR 377

2 G
2.1 ERREEME R T2
21,1 RS RS SRR IR BE R Z TR

25¢g, BTHEHIMMS, MA 95%EE 25 mL,
FREL, 85 C/KMEIMIEEL 1 Ik, BK2h, A,
WNEFE, duE, R .
2.1.2 B ERENEVEREY K% FREGT
BURERN R 6.10 mg, B 25 mL BitaEiid, H
T CEEERS, 13 0.244 mg-mL ™" HI55 BUR R IR
AR

B KRS A I o = A 2 B8 S 3 R I o) |
MV 0.5 mL, B TR IERE R, KIBFHERE
), WAEER, AN 0.2 mL B AR5
B 5% A B -UKBE BRI VRN 0.8 mL /& AR, ol %
FEBT 60 C/ARMEAXN 15 min, JKKAHEE
M, FIUKESRR 5 mL, #2257, BEATHIEZ AR
SRRV, UV MGE, K 55 SR T R I VA
400~800 nm FEATHHE, W BRI KL,
2.1.3  ArdEmhZ gl RS R BT SO R R
iAW 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7mL & T
TR EIERE T, % “2.1.27 W FMTE, fERK
MR AT K Ak 0 TR Y B Y DA ' JBE Stk P8 A s v
Mgk, KAFEIEFE.
214 TR EL AUBRKEEES. FERI
K . & 3 MR SR B IR R, 1%
“2.1.27 TR 7, MEWOBEME, AT 6 ik,
iH5H RSD 1H.

FaE M E 8 R B IR EH 0.4 mL,
% “2.1.27 WURMI5E, 60, 0.5, 1.0, 1.5, 2.0,
2.5, 3.0, 4.0, 5.0 hFATHIM, 75 RSDH, #
SH Sh It tt.

HEWEER. REWRIE — R 2 T
WRE S, 4% “2.1.17 TUR i & Bl s 6 1, K
BREAER AW 0.4 mL, 4% “2.1.27 BWFHIT

HE LR 2524 2017 4E 9 H 55 34 555 9




%, R, B RN TR SR AR R R 2 A
—WE A E, 115 RSD .

DIFE IR 52 3R L O R =i & &=
el L, o R R R R S B =R
80%, 100%, 120%IINFFEUR I I w W, &
T 9 R R B RE T, IREHA, #2127
TR 7%, R AT, THE P R

MG “2.1.37 T Ll il otk 26 [ )= 7 FE vt
AR S RS R C. BRE R Z R
MEMEEMTEANR: RS E%)=(CXNX
V)AX100%, C N =HEHKEmgmL™), N N
MREAEEL v S E AR FA(mL), 4 SRR R
Z B i & (mg).

2.1.5 RHERFE LIRS LE: BRI
BER Z T8 S (B 5 g)» 737000 20 f5 & 55%,
65%, 75 %, 85 %, 95 %L, 1% T ZHLRIERLE
=i, MEBIUEE, WELS =N ER. PAT 3
VORI, %% Z IR BT R 28 = BB HEHUCR IR

TBOREEG 25 82 . R B AR AU BE R Z A1 S 1 (B
35 8), 2B 30, 40, 50, 60, 70 f5E K] 85%
O, T ZMEIRBUA =05, 1% “2.1.47 R
EME S =G AR, AT 3 ikE, FBERLE
X R 2 =i R HCR IR o

PR 52 K BRI BE R Z T4 S {0
(B 5 2), 29T 55, 65, 75, 85, 95 C4MU4T,
o T 2B PR =G R I0E =, & “2.1.47
TR 77300 S =ns & i, SPAT 3 RS, B
PRI B S = s SRR (1) 5

PEHUIT [ 5 5% K 2RI BE R Z A0 FH; 4 1
(B 5 g), R LZBEIRIMHAL =k, 737452 H
1.0, 2.0, 3.0, 4.0 ho MHEBIIEGE, 1% “2.147
TR AN E S =ws & &, PAT 3 ke, B
PRI ()% A =5 P2 R 52

PEHUREE 52 KB PR HU BE R 29014 3 40
(B 5 g), & T 2MEIRIGL S =5, RISy
AT, 2, 3R FMEBIGER, 1% “2.147 TR
JHENE B =G A, SPAT 3 RS, B ERHREL
UEON R 2 = i B HCR 52
2.1.6 RFFKPFHERELELRE NTE5EE
WZ RN R Z i a =i BN, RS
KH 4 RER 3 AKX IEBOS FERA TR AL . Sy B
BRI T2 44%, LR =518 B AR, el
TR 2 (A)~ OEHEG(B) $REET E](C) $-EURE(D)
o EBACRL 252 2017 4E 9 H 55 34 555 9 )

NEENZE, EH LoBhIERL RTINS .
2.1.7 EEZREAKIERLE BRI S,
KGR Z B =GR,
2.2 R B TR s = T JRg 2N i % 4 1
Al

B4 T A K ) HCTL16 . A549 .
MDA-MB-231 il 0.25%J# & A lEHEiL, B0,
KBRS, BRI
NAFAL 5 X 10%mL ™" I4RIE R T 96 FLI, H
Bl 1B 2308, 96 FLAR AN — &[N 200 pL PBS,
HARBSLIMA 200 puL SR, BET COWE
N 5%, WRFER 37 CHIEEFRAE TR IR 24~48 ho )
TR, IONAS RV 1) R 20 B 7k A =
W, 23509 0.5, 1.0, 2.0, 4.0, 8.0 mgmL™"', %
fL 200 uL, AT 6 NEFL, RN % E 2 EX A
AR, HnA 200 pL gtk seds, F
FTIRE 3 IR AEFIFE SR A B 55 FRA0 N 4k 8255 7% 24 h,
T E B R RRES . B 20 pL
MTT W (5 mg:mL™), k&0 5 4 ho KIER;%,
ANCIR FEEEFRAL R A . AL 150 pL —H
FVH(DMSO), B TK#EREIK EHRY 10 min, LA
IR MTT-H B4 &, T2 hekEbsi b
490 nm  Ab N 5E - FLEYSEES B (OD)YHE,  AIE# %) IE
HMAZ1 OD (EAXTHR, FEMAR: AR (%)=4%
242l OD {H/IE% 40 OD {H X 100%, HHRZ &=
it HCT116. A549. MDA-MB-231 4 iU 84 £
POH RO . R 2 = AL 4 A TR
72 h. i#iE CompuSyn i, KGR ZHI e =
i 5 HCT116. A549. MDA-MB-231 ZHiffifEH 72 h
B 14D 2= B4 1 R B AEL(IC o) o
2.3 g A E R 2 S =1 HCT116 48
g AL

e AE K HCT 116 g0 dh T 6 LA,
I BE S5 0 N AS TR BE B R 2 8 =i (1.6, 4.0,
10.0 mg-mL™"), X B ALCINAS & 24590 1) 85 77 35 ) 1
48 ho I & 1 Al L 4E e, F PBS H &
A0 BT T B2 B H B4 12X Binding
Buffer H&, JFRBILAMMIKEN 1X10°%mL ™",
HL 100 pL #J% 1X Binding Buffer 405 (1 X
10° cells) & 2 mL fJ EP &, SRJEREEIIAN 5 uL
] Annexin V-FITC 1 5 pL B4 PIIE (PR, B
R . ZEiRQS C)EDLIFE 15 min. ASFEEMA
400 puL 1X Binding Buffer, 1 h 22 P 7€ 7 &M o A%

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9 - 1221



AT .
2.4 HAE T

Pl x + 5 £IR, KH SPSS 17.0 Feit- i ik
ITALFE, KR ¢ K I6 A1 ANOVA VE3EAT B 25 A I8,
PL P<0.05 NEA SR L.

3 F#R

3.0 EARRIEERIN T Z

3.1 brdEdhge AR RIS T VR AR I AR R IR
W KN 546 nm, 15 2B EIHTTFE: Y=37.475X-
0.038 878(r=0.999 5), Hw X AHFEIRER MW E
(mg-mLfl), Y NWOEEE. SRR, FFIERIRE
0.006 4~0.022 4 mg-mL~" &6 & B I .

3.2 JiiktEEER IR 2147 TUR ikt ATy
S, AR 3 AR ISR SR R T B A RAY
PG E RSD(n=6)43 %14 0.07%, 0.03%, 0.06%,
FOAA ARG 55 R s BE B VRS 8 1 RSD(n=9)
N 0.58%, FPHRELE 5 h W HLEREE . T
FRZBZMMNEEN 022%, £ RSDn=6)N
2.36%, VLHIZSLE ik E B R AT

PSSO B IR TR R 102.31%, H
RSD(n=9)4 2.83%, FKHIZITiEHWRFFEGEK.
3.13 HREEFER CEOREMEE. FEE RIS
AR T, R 29 S =6 SR R e 2
FHE: HOFRE RN 85%, FI8INRERE, &
SRR TE A TR, Rk 85% LR E
(n=5).

MR HEE . FEERBUSHI MR, &=
PR RCRBBIIN: MIEAIE RN 60 f5HT, FY
M EERE R, o =E FARECRIC I B8N, ik
FEBCELEE A 60 & 1(n=5).

PRHUEE %% BEAE PR IR W =,
PRI N M IREUR A ) 85 CHY,
T E R BEE, S =R RBCR IS B, Nt
1EHE 85 CHE IR FE (n=5).

PEHUS [R5 %% PG TRIUR AT AE K, B =
PR R —EW BT, (AR EEE] 3 h
Jei > TR OB I H], = s A SR ECR TERE B,
Rl IE$E 3 h(n=4).

FEHURE 52 BEA BRI 2, B =k
MR 2 — M EHES B 2 IREHRI3 X,
RS FEECR TG G N, AR5 R ) A
R, R 2 UON SRR IR EL (n=3)

3.14 BRI BRI R AT, LRk

FE PREGEEE . JREUETE . REHIX 4 AN RN
BMEEE BERIECR, WML A SR (%) B
FREUEE(C)s C #HUN FI(h). D Wkl E(mL-g ™)
NEBEREK, %t LoBhHELRE, ¥ HEAKT
EIWE 1, HAERWNE 2,

®1 HFHAFE

Tab.1 Factors and levels of recipe

R %
K T mkE REGRE WA WORHEL
(A)/% (B)/'C (C)h (D)/mL-g™"
1 75 75 2.0 501
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Tab. 2 Extraction results of orthogonal test of triterpenoids
from Ganoderma lucidum

FF5 A B (¢ D EE%
1 1 1 1 1 1.72
2 1 2 2 2 3.80
3 1 3 3 3 3.11
4 2 1 2 3 3.86
5 2 2 3 1 321
6 2 3 1 2 5.24
7 3 1 3 2 4.80
8 3 2 1 1 6.44
9 3 3 2 3 427

K 2.877 3.460 4.467 3.067
K> 4.103 4.483 3.977 4.613
K; 5.170 4.207 3.707 4.470
R 2.293 1.023 0.760 1.546
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