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[Abstract] Objective: To optimize the extraction and purification of total saponin from Trillium tschonoskii Maxim.
and compare its anti-inflammatory activities before and after purification. Methods: The extraction rate of total saponin was
used as the index to optimize the extraction process by the orthogonal test. The optimized purification process was
determined by static and dynamic adsorption and desorption tests by macroporous adsorption resin technology. The anti-
inflammatory activity of purified total saponin was tested to verify the rationality of the purification process. Results: The optimal
extraction conditions were obtained as follows: ethanol volume fraction of 70%, the solid-to-liquid ratio of 1: 10, and extraction
twice by heating reflux, 1.5 h for each time. The optimized purification process was obtained. To be specific, 0.1 g'mL ' sample
solution was loaded on the HPD400 macroporous adsorption resin with the loading volume of the crude drug (g):resin (mL)
of 1:2 at the flow rate of 1 BV+h ', followed by elution and purification with 2 BV of water and 3 BV of 20% ethanol in
sequence. The 70% ethanol eluate (5 BV) was collected, concentrated, and dried to obtain the total saponin of T tschonoskii
at a yield of 7.42%. The mass fraction of total saponin was 34.29%. The total saponin showed a significant inhibitory effect
on LPS-induced nitric oxide (NO) release from RAW264.7 cells at mass concentrations of 5.00 and 1.00 pg-mL ', with an
IC,, value of 3.79 pg-mL". The IC,, value of its ethanol extract was 20.68 wg-mL ', indicating that the purification process

achieved the enrichment of medicinal components. Conclusion: The extraction and purification process was stable and
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feasible, and the obtained total saponin of 7. tschonoskii possessed superior anti-inflammatory activity to the ethanol extract.

[Keywords] Trillium tschonoskii Maxim. ; steroid saponin; macroporous resin; anti-inflammatory; RAW264. 7 cells

JE S ¥ Trillium tschonoskii Maxim. X 44 3k Tii—
Mgk, FILL. WLLSE, AASGRHER R R,
v XA Y R AL PN AR <) S N
H-b2y” Z2—0, MERF DT HRAR AR ZE A2, Hik
H, M, A/, BAEEZA . ISk . 1
RYUF . MESR, EBRLEHK. BRITHG .
PRZERESS | o I G R 3 )5 i iE 0, i R
THZRABNST, WEARETT . R
M WSS AR O e 2 R L B AR AT 2Rk
g¢, BLAE R R S SO I B A,
HrpEERH . fWis 2 HIT-3-0-a-L-Mk iR 250
H-(14)-[O-a-L-HE I T ZE B 3 -(1—2)]-0-B-D- L i
M BETT (PRRG) FIHBE 1 VIR T 21T,
Hoa2 Hrp & S8 m . SR Bz h e R B,
P v 2 B A k™, BUR TR AT P
REAER, AR e, ik, AR5
5 7 M AE I 5w 4R 3 B i R T RS SR
SRy I i SRR AT R IR AR 2 ROT N IR 55 -

1

1.1 U4

Ultimate 3000 %! =5 &4 W AH €4 3% {X . Multiskan
Go BRI HR AL [FER R B (R E) ARRAF
N-1100 4 EYELA Jig % 78 &AL (1 % B A FR
85 H]) 5 HEP-100x60 Y 5 A wE AL (HRS B T 4R T 43
AL 2846 TA RS 7)) 5 DET-50 U 25 38 5 GE RS i HL
QR T RIS 25 HLM A FR/A R ) s BT125D B4 7
Iy Z—HL TR, BSA224S-CW I Jj 5p 2 —HL, Tk
- (FEZFIHTRLAAER A PR A F] ) 5 98-1-B L -7
REME (RET R ESARAF) . JULABO
SW22 BUE R KB HR G 2% (LSRR ARG RAF])
HWSY21-KP6 I B i K i (b 50K KA AR
#vE]); DHG-9070A AU e i 5 X T 14l (bt
M A R R A A BR A ) 5 1530 B s A B0 L
CHASCE DAL A FRZA R ) 5 LDZX-50L-1 157 5K
FEZRS Ky (BRI aHEm) ) 3111 8CO,
MR FR4H (55 Thermo 23 7] ) 5 CKX41 KIYE~# {8
B RME (Olympus A F]); MB100-2A AL fL AR [E
RIRG & (BN BUSZAES AT FRA A .

- 1976 -

1.2 itzh

YRR AR VI (P, 5. DSTDC003001,
4lifF>98%) . PRRG (P2, #it%5: DSTDP005701, 4ii
JE>98%) . HEMEE AV (P3, #it%5: DSTDC002901,
SHRE>98%) W [ 1O )1 s i VR AR R A BR 2
Al EIEHEE. O (32 Fisher AH] )5 95% L BE
([ 25 4L AL 2A R A BR ARl ) 5 HPD300. HPD400,
HPD600 B R ALIM R AR (b i M 52 UM R4 LA
BN H )5 SP8251, SP700. SP70 KAFLWZF#AE (H
RZZZE2ENT]) s KO I AigK s Hoftial 72y
Jportral; —FAbE (NO) Kl & (i~
REDEARAGRAF); KA mE (#t5 .
2168090RP) . W iR 4k 2 »p W& (PBS, #t % :
02221008) . DMEM g bERE 7R3 (L5 . 8121475) .
0.25% R F B (Hit5 . 2276965) ¥y 1 3 [
Gibco Al ; NEZ B (LPS, it 5 . L2880, %[
Sigma/AF]); WEMEES (MTT, dbst sUICRHE AR
F]); TR (DMSO, i stk fbRlia
BN )5 HyClone SV30010 4 HEE (W) IRE
W (L Cytiva/AF]) .

SIE I 25 I AL R — )\ M A L
GAERE, Grp EB B R IR Y) B 22 Y 51 4
KA A B IE S R A Y HE S 5 Trillium tschonoskii
Maxim. f)THER AR ZE .

1.3 40

/I BUIE T L 40 il RAW264. 7 1 [ v [ B2 B
AN
2 HEEHEHR
2.1 FERYE AR B A I VR ST
2.1.1 k&M SESCER[16] 07 R A g A 1
YO, WS B9 U7k . Kromasil C,, 835 4
(250 mmx4. 6 mm, 5 pm), FahtH: 2 (A) -K
(B), BEEEVEME (0~26 min, 30%~40%A; 26~45 min,
40%~41%A) ; K P : 203 nm; MR : 30 C;
JE: 1.0mL-min '. SEGEA AL (HPLC) K
TSI
2.2 XMW g PRECEM RV
PRRG . H & EAT VIX RS aE &, K% AR,



2022 4F 10 A 5524 % 55103

FEBCHZS Mod Chin Med

Oct. 2022 Vol.24 No.10

. e

0 4.0

8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0
t/min

0 40 80 12.0 16.0 20.0 240 28.0 32.0 36.0 40.0 44.0
t/min

e ACRAXTEEA; B #ERYE; 1. EERTFVI; 2. PRRG; 3. B

BV

E1 =EEHEVI. PRRG. EEEFVIEEXBMMTRE
&K HPLC &

FH P TC B BT A MR EE 43 00 M 0,098 4. 0.587 0.
0.829 0 mg-mL 'fHIR A X ISR, & H .

2.1.3 XSS EI A 200 S I AR
FREUIE I FARZEM AR (1250 HifF) 0.5 g, K&K
., BS50 mLEEER T, A CBE25 mL, FRE R
L, I 30 min, B, FERRE TR, AN
SR, A, 110,22 wm AL IERE, BELIEW,
RIAS . 20000 5 T WSO 1 B 0 T 245 A (1) JE P ) B o
B 3BT R B AT 4. 97%, IR TR
YIRE S PRIUCIERS 0 B SE U AR (i 80 Hiffi)
15 mg, WM E, HEEZZ 10 mL RIFE E 5 R
SR IBC A A

2.1.4 ZPELRZE H2. 1200 FIRA X IR
W, HWE BB, 2. 10, 12.5, 20, 25f%, M
il B R B ST B FRTR A R R A, DA R i
AR AR RR (X)) SERBUNHASR (V) ZdilbRiEh
4. EEIEAEV. PRRG. TR VIFYZ 2 1
J7 . Y,=45.358 0X+0.010 4 (=0.999 9) . Y,=
55.466 0X+0.018 4 (+=1.000 0) . Y,=65.624 0X+
0.0041 (+=1.0000), EHEEH VI, PRRG, HERE
A VI 43 51 78 0. 004 0~0. 098 4. 0.023 0~0.587 0,
0. 033 0~0. 829 0 mg-mL "SI LR BT

2.2 HlEAbre

F 1 SPSS 26. 0 1 GraphPad Prism 7 %4 % 54
AT T, SRR UL (k) R, RHA
K2R 7 2550 B ORI ¢ K2 36, P<0. 05 R/ 22 5+ A 42

-

2.3 fEIRTZ
2.3.1 {REUAFIMRE RS XA T
R, EIL50%. 75%. 95% LB R4 BUAH
R 12 10, $RECL he $EBUE 7N 50% 2B
75% & BE . 95% ) B U 4 G (80, 81+
0.88) %, (88.25£1.47) %. (85.31+0.44) %, %%
R 75% LB etk
2.3.2 EAEBT AR SCER[18] SRR E A
gh L i E AR BUAE R 75% LB, BEBUROR L
(A). $HUSE] (B) . 4&HUREL (C) fENRITZ
B SN E, DUSE A B R B AT R OR R % 538 b o
FREUHE RS 22504 (i 50 H ) 94y, H320 g,
ROV S5 3% 1~3, fgs Rl A, X JE i 5 5
ORI C>A>SB, HZEARMEZEB Y
ARFERZE, HE C KT R E R 5 S AR
R 2 RA G4 L (P<0.05). ZEH VL L4
Fe, BRI TS I T2 8 AB,C,, BI75% Z
B, WOREE 12 01, $EEC3 YK, AR 90 min, FE
WO X R A K, TR M e, o
FEWORLEE R 10 ¢ 15 Bl SEHCRE IS 0, RO
BEHTHE, (AARHR 2 YORNAREER 3 YR IR AiE 4 L iR A
BURBIMAN I &, H AR BB 03 2> T 3 Fe 1
i, EOR R BOR B0 R R 2 vk, BRI T2 A L
75% RO R, FWOREEE 10 0 1 AR IO
I, I ER SRR 2 K, AR 1L S he

R EREAEHFENIZETRBESKE

IR A B/min C/R
1 8:1 60 1
2 10 : 1 90 2
3 12:1 120 3
2.3.3 BIESCE LR R AR HU T L g 3k

TE S B, HE S 5 R A 4R UK 4 B 88.57%
87.72%. 89.44%, ¥J{H K 88.58%, 3Ht4hRi N
—5, BN T ERMRETT,

2.4 KAWPRAifLE LT L

2.4.1 PREURMEIA  HBUER FARZE 8K 100 g,
el T AT, GO UR R, R R 4 2 o RE
Bk, A2 E 0. 1 g-mL "B SE S HE UK
2.4.2 KALWIREISFiiE PRIV TAL B s 45 75
(HPD300. HPD400. HPD600. SP70. SP700.
SP8251) KALWZFHAESS2 g, B 100 mL HIEHEIE IR

- 1977 -



2022 4F 10 A 5524 % 55103

FEICHZS Mod Chin Med

Oct. 2022 Vol.24 No.10

R2 EREREHFRBRIZEXABEITER

R Tass A B C D FEIA/%
1 1 1 1 1 74.79
2 1 2 2 2 83.84
3 1 3 3 3 82.44
4 2 1 2 3 84.39
5 2 2 3 1 89.19
6 2 3 1 2 7451
7 3 1 3 2 88.91
8 3 2 1 3 82.53
9 3 3 2 1 89.37
K, 80.36 82.70 77.28 84.45
K, 82.70 85.19 85.87 82.42
K, 86.94 82.11 86.85 83.12
R 6.58 3.08 9.57 2.03

R3 EHEREHFRNIZEXZKEAESNER

e I 775 A1 07 FiE Pla
A 66.750 33.375 10.463
B 16.035 8.017 2,513
C 166.333 83.167 26.072 <0.05
D (%) 6.380 3.190

Ve AMERN2; F,, (12) =19

T, AR KE i B R IOR S0 mL (#5 = CRE
INACGE R BRI ENO0. 1 g-mL "), FHEEAK
BEZ 4% (25°C. 120 r-min ") LR 24 h il
AR B P, ugak, BB EZ E 100 mL, 15
W BRI RO, eI 3 R AT A, i
TRAT B 45 RS A A 4 7 A R o AN B e Sk 2
TR B 1% 5 80545 Jig 1t 5 901 o5 B 100 mL R
H, BANA 95% L FE 50 mL, TEMIRAE T IRIR
24 h, HEATRENCRT, B8, JEMEZRE 100 mL, 157
WS AR, I FE S B R R, TR LS
W RE ( f W RMEE RS R, SRR 4, LR ME
PRGBSI B AR, DASERS R [He A (DI A
LEA VPS8R, SP700 F1 HPDA0O UK i # 44 4
m . TR A% % i, E5 HPD400 BB 5 E 17
glifk,

A% 2R =W P xR %/ 100% (1)
2.4.3 DREEA EARRGEM S B &gkt
H ) HPD400 B K FLA AR 30 mL, 4351125 T 5 R (o g
(N 1.5em, &35cm, WISRRELZA1: 10)
B, 2 BILL1.0, 1.5, 2.0, 3.0, 4. 0BV h ik
T BME, Bl I, RO 1A 4,
JLREE 10 BV, £ ERE I P s s S S i

- 1978 -

R4 BREUSHIELEREEHFHRSRME,

BREREBEER
%
il MR e B
HPD300 79.53 94.30 75.00
HPD400 86.30 88.85 76.74
HPD600 68.10 94.56 64.39
SP70 79.92 91.79 73.36
SP700 86.09 90.44 77.93
SP8251 73.50 89.82 66.01

i, JRehlitmiigk. mE 2R, L1 BV-h R L
FE TR S I e, R R X, R
PEFE1 BV-h " AR . BERT DRERFCN 5 BV ET,
RIgT & A 25 15 g WU s B . DRI IR . 4ik
FUMZEAT, Pt R B AR 2 AR (12 2),
TR E N 0.1 g-mL ',

60
——40BV:h"! —=30BV-h"!
20BV-h! 1.5BV-h!
——1.0BV-h"!
< 40+
=
20+

4
VeliiA BBV
El2 TSRS

2.4.4 VEMLHEFNIAYE S HUCHPD400 ALK AL R AR
30 mL, 2T @igtEd, L1 BV-h " T EAE,
AR 150 mL 253 [ i BEE 0.1 g-mL ™' (£
25) o EREM SRS, IR K. 20% B
30% LFE . 40% SBEVEL, WA VEIBLI, Yk 71
M8 3 BV, #4551 6 BV 1 50%. 60%.
70% . 95% L BEDEATRE BEPRME, WAE VR W . B
FEARTCA LANG 8, 0 45 3 43 v SE i 6 8 4 1)
SRELEESE, AE3ERTM, SRt kEd
HTE 50%~70% LBEGEMEARAL, 3SR Gl i 1 e
RZ K 90% LL b, RS A, LL50% & K
60% LB AL B i A sy, A PRIE BB AT ISR, B
aifb T2 N ERESEEER , L 20% S BV it I 25 24
B, PR 70% VR, WSAE YRR

2.4.5 VEBERHAVERAR S B34 HPD400
RIRFLBIAE 30 mL, @ik, LI1BV-h ik i



2022 4F 10 A 5524 % 55103

FEBCHZS Mod Chin Med

Oct. 2022 Vol.24 No.10

50

m[ BV m4BV
40 m2 BV m5BV
. 3BV H6BV I
4%30'
s |
520r
= B i .

20%  30%  40%  50%  60%  70%  95%
VY-SR - SN - SN - S - SN - SN

B3 HEMEMIERESEFHEREEL

RS BRBBUERESETFRENYURZEE

=
BEIBEAR AL RHE /g BT BT U %
20% B 0.14 0.26
30% LM 0.27 1.28
40% 2. 0.37 3.83
50% B 0.65 13.19
60% % 0.29 9.11
70% B 0.12 3.71

TR, ERERAAZ (g) WHE (mL) HM1:2
REM S, 3 BV B 20% BRI, BREEge
Fi, WEE 70% SRR AL, dElkcdE 10 BV, PR
W1, 2, 3BV -h "W, srBORSERB T,
® 1BV (30mL) N 1My, e 104y, e
AW RE Y R AT A A, TSR, B
4RJHL, PRI IR S BV B4 ALEE Y B
HEAVE e 4, HILVER A HEE NS BV, A
LY FIEE AR, VEIR S E 3 BV h

m1 BV
m2 BV
3BV
4 BV
u 5BV
m6BV
m7 BV
m8 BV
9BV
m10BV

i E 3
VLR H/BY - h!
M4 RRERETEREERARORREEL

2.4.6 BIESCE KPR etk aife T
TR 105 50F S0 5, I B R 2 A (9 T i Sy
Bk 35.16%, WOE K 8. 04%, UEHiZaifb T. ke
AT, FRRET 50 kg 2 i R, 455 5 50 F

SIS AR — 3, 20% 2 BRI A LR
BAF LY, U6 RENS KA SGRR A A BR LB 4w A
JB 5 T0% £ P ot 305 107 JiE % 50 A P A1) o o 4 B0k
34.29%, YN T. 42%, B HRILR I B L5 T 558
BE T -8, BT EHLBRRMATITME, ik
2.5 JESRSE SRR BT R IE T

2.5.1 FEREIE BUEH EERY) (CT, YOR
38 10%, R H B o A 10. 10%) S g 4l
¥ (CH, RN 7.42%, KB FE058h
34.29%) , 53 RS B PRI LR 2 R PR S A,
DMSO ¥ i, Be il B V¢ B 100 mg-mL ' (1) i
W, TUKFE4 COAF (IR 10% IG5 i |
1% AT #Y DMEM % 75 1 7 1 AN (] 1) Jo o e B,
DMSO ZAR T HCAE L 0. 1%) -

2.5.2  MTT 364G DU 40 ff 76 1 B 04 K
RAW264. 7 41 it , % 4 Ml % FF 1x10°~/mL, %L
100 pL %P T 96 fLtRk 7 has RS, T
37 C. 5% CO, M EIRIEFRFA T FE 24 ho Fr 20 AN
BEJG, SELIN A 58 485 35 3 B i A A AN ] e vk
& (50.00. 25.00. 10.00, 5.00. 1.00. 0.50,
0.10, 0.05 wg'mL ") AYCHFICTZH 10 uL, 4
JE W E 3R AL, XRS5 4 B 5
5, MiEETHREA TSR 24 0, RAWEE, G
FIMAMTT 10 pL GEEYEIMA), B TR E
4h, WsEfLNREFREE, BALIMADMSO 150 pL, #i
¥ 10 min B R 45 &, BT EEPR (T, #E 570 nm %
KUSTREOLE (4) E, At (2) 14
TR,

YN HIATTE = (A /A sy ) X 100% (2)
YHLAFIE K >90% Rl A A oAl d 1, 18l 5 45
FW], CT47E 25.00~0. 05 pg-mL ' 5 4t iy 2 1% 3
24 h EHI B8, CH4L7ES. 00~0. 05 pg-mL ' 541
M85 3% 24 W IJCHH WREE, PR AL AT 23 i 7E TC A

JRL R A T R N A T R S S IR

2.5.3 Griess ¥ & NO ¥ BE HOW B4 K Y
RAW264. 7 4if }f ¥ 44 fl %5 B 1x10° 4~/mL, % fL
100 wL #F0 T 96 fLARH, 43 A2 4l . LPS 41 RISE
A, MARESNHEL, F37°C. 5% CO,MHEIE
R TR T 9% 24 h EANMOIGRE . SCE A A B 4
B 7 FE L af AR BT fE R EE R CH (5..00, 100,
0.50, 0.10, 0.05 pg-mL ") FICT (25.00. 10.00,

+ 1979 -



2022 4F 10 A 5524 % 55103

FEICHZS Mod Chin Med

Oct. 2022 Vol.24 No.10

150

mEm FEA REBEHFH FETRE A
2 00
T
s
% 50 H
0 P2 7 = e o =
& 50.00 25.00 10.00 5.00 1.00

%
iR ERE /ug - mL!

E5 FEHE CHINCT X RAW264.7 ZHBEEHBISME Geks, n=3)

5.00, 1.00, 0.50, 0.10, 0.05 pg-mL ") Z4i (=5
FIZH A LPS 2L A SEAARFRIG SR 5L ) 20 wL, SEERZLAN
LPSAMAZL TSR 1. 0 pg-mL ' LPS (=5 4L/
NERFUREFREL) 20 WL )38 24 ho 45 20 W B A0 A s
FE 5 LI W50 wL, 43 5 A B Griess 1 32t 51 il
Griess I 50 wL, & TREEARCT, 7F 540 nm i K
T AE, IELERTNO TR

HE 6 nIHl, Sas 4L, LPSHIAILRE i
JINNORYBS IR, Ui LPSIAS RAW264. 74 S fERR
RIS &I, 5 LPSHEAIIMILL, CTA{YAE2S pgrmL
(R BT X NO BRI B B A I ER (P<
0.000 1); CHZHFES. 00, 1.00 pg-mL 'fiJFHEHE F
BIXENO i 73 WA i 3 A E A (P<0. 000 1, P<
0.05) . FEHYE CT 15K K 38. 10%, ZE# 5 CH f5%
H7.42%, UM Rg Atk s, HPTRACE A B
Tt

15+

b
h
H
H
|_|

sk

sk ko

NO & /pmol - L™
W
T

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Q O NV O O QN D D
/3@”%{%&’ NN N R SIS
5%

MEH/ug - mL! FE Y /ug - mL ™!
W SA4 i, ¥P<0.01; 5 LPSAH L&, “P<0.05, ““P<
0.000 1,

El6 FEHE CHFCT LPS % SH RAW264.7 A

BRI NOMIEME (s, n=5)
- 1980 -

3 Wit

LPS 5 5 RAW264. 7 4l Jitd 7= A= Z B 5 JiE 20 it A
T, RLHMMTHESTR YRR, 92T
HYMRIMITLRIEGE . NO RSP RIEENiZ—, 55
I RAM e RN RAE TR RN, FEVH T 2 Fh A= PRI
Dy TR EEAEH, sk . AL s A g R N A
4 DL LPS % RAW264. 7 I 40 i 28 5 {5 5 B
FE 20 MBS SR W BRI A K i NO, - i) 9 9 0
I s 25 AT T 10, NO MBS By 28 4k T LA SR
W 250 ) AE F N Y58 55 . CH AT CT 0] 1| LPS
PR B NO BB, 76 1. 00~5. 00 pg-mL 254 i &
WeRE, CHALRIHIVEFH 2R ot mr g 24 ]
NO BB, HIC MH M 3.79 pg-mL ', 1 CT 41HY
IC, {64 20. 68 pg-mL ', HACR 54i{bHiAH LA B
27t

R IR 2tk T2tk fe b, 2% B3] 70% Ve
FROL S A A A, B SR R AR R Y 2 B
TR B 2 2 30%, {5 70% P68 07 B g 4 7 it
AR, HYCRRIME TR, SRR T 20%
CBEGRIZ% 5T

AW FEXTRAL I . 4tk T 24T T8 Rl
KRTERAE, WA T T2MRE .. i, 44
B, aifb A3 38| pY e R B B AT el R, TR .
CIECH

S i v () (i o R e o T L [R] J A ) E
REC P AL G H 2T B B AR L, AH ELER
B, ERYEAE S —FE R SR BA T R
Va9 A R i S o AN ARG 3 T RE IS B AT R DT B BT R
T, JFRIE A T Toll A AR 7= (% 3 #5598 A 3R
PR PEIC, 2tk T 2098, e sl it v i & J 4
iE

S 3k

[1] F&k,kiFz. BaMNERAEHARLAS(M] L7,
IR AL 8B R 8] ,2002:302.

[2] Rk, 2 EH. Kadsrgs g AM]. bR AR
T R pRAE,2011:92.

(3] TEMFRXXAABT. S E . F4MIM] X
s A A R, 2003 :453.

(4] (ABEVPEBLEHYRBE. 2B PEHILHIM]. LT
AR A iR, 1975:401.

[5] &R#td. LRAZABEHFHAIM]. TP ETHFER



2022 4F 10 A 5524 % 55103

FEBCHZS Mod Chin Med

Oct. 2022 Vol.24 No.10

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

#£,2005:150.
Faa AL, L&, SR EHRLFRRA LK
WSk dn 2R - 0 FE R[] B B 2R FF AR,
2021,33(1):89-93.

BRMOR 4R, SR de, P 5. B F T Ry
BHERAARER] L EERH,2016,27(2):
433-437.
VRN 5 -
2021,49(12):1-3.
FEBERS M, F . EBINFR,NSES
S [)]. vera AR F 54 ,2013,30(7):509-516.
Fl L REERER,F . EREHLE RS AL R
YER BB, 4 = A5 ,2017,39(2) : 71-78.

ONO M, TAKAMURA C, SUGITA F, et al. Two new

steroid glycosides and a new sesquiterpenoid glycoside

T LA RE[]] T e,

from the underground parts of Trillium kamischaticum|[]].
Chem Pharm Bull ( Tokyo ) ,2007,55(4) :551-556.
FU Y L, YU Z Y, TANG X M, et al. Pennogenin
glycosides with a spirostanol structure are strong platelet
agonists: Structural requirement for activity and mode of
platelet agonist synergism [J]. J Thromb Haemost, 2008, 6
(3):524-533.
TEIP,RIE, SR, F . et —H AR E s L3R
SRBEMHERLXMEAFR[I]. RRFHARTE I
&,2018,30(5) :832-839.
QIN X J, SUN D J, NI W, et al. Steroidal saponins with
antimicrobial activity from stems and leaves of Paris polyphylla
var. yunnanensis{,ﬂ. Steroids,2012,77(12):1242-1248.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

B, AT RAET,F. EhFEL L RASR
S EE AR R[] PR 25 ,2021,43(8) :2188-
2192.

B FBAR %, 4R i3, B0 P, 5 AR X HPLC 2%
%5 UPLC-LTQ-Orbitrap-MS AT [J1. F 2544,2017,
40(2):373-378.

MR IR A, RS AR AR S
B IRAR T 3 LR AWM E)] P E P A%
&,2017,42(6):1146-1151.

AR, EE kAL, E . v @A IERAE R
REEBFEGHRLF LM L2 EBERY,
2020,31(1) :49-51.

I, P MRS, F . KRR T 28 S AT
RAW264. 7 Evffa i i X o2 EagHal[)]. T BN
A% R 255 ,2020,37(10) : 1153-1156.
TEY,E—W, S8k, AR, T EFagh A5
R tn B0 % 25 ot 2 i AR AR R R AL BT A (], PR
25,2021,52(22) : 6890-6896.
FART,RE,EAMH,F. TR TORELGZHMA
R AR R ALE AR )] P E A&, 2020,45
(11):2586-2594.

Bk, KRB, FARMF. EASHPRHSTS
A2 d e b AT EHR)015FREES N
EAGIT e R[], ¥ B P % & ,2020,45(8) : 1745-
1755.

R, Kked, 7K, F. TRAREARAN(CPEY
BYFHEMAEATHEFE[]]. FEPHLE,
2020,45(10) :2425-2430.

(As B H#1: 2022-03-11 %%. FEX4%)

- 1981 -



