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i E BHM Z2irz-reitdeFmsld, St AT RPN GERX R, ik BORR by 2t fe i+, A 75%
TEEAER W& 104 Bet 20 8238, RA kA &g Enl 2 A AP 25 &35 35 5 B g A BRI & 6 (2012 82) Y2441 10
PR 2L R IS, R AT AR IR A SRIA . R R — S 20 &kl P 5 AP =3k 235 £ % (mus-
saendoside H . mussaendoside U .mussaglaoside C.mussaendoside G .mussaendoside O) #94-% . vAv9 A ALAR B & AT AR 45 0> RAL A
FRETSRELFOITFRPAER SFEFREARESNERITELLEATR, ER IORET2HELF LA LA EAS,
FINT H P 54, 5 %) 4 mussaendoside H(3 5% ) ;mussaendoside U(7 5% ) .mussaglaoside C(8 5% ) .mussaendoside G(9 54 ) |
mussaendoside O (11 5% ) ; 10 #LAf 5% 69 480 E % 0.940~0.991, mussaendoside H mussaendoside U . mussaglaoside C .mussaendo-
side G ,mussaendoside O #-F 35 4-% 4 %] # 0.01~0.05,0.10~0.21,0.10~0.18 ,0.03~0.08 ,0.20~0.40 mg/g, 104t Er+ 2 E 2
BT - M ARAR R R T P o) RUBR AR BB (ALT) | R A RUBR 44 28 (AST) &S AT 2 0 F I 95 3RS B F o (TNF-) L G 28 i8S
# 6(IL-6) \IL-1B 4% (P<<0.05 & P<<0.01) . & A %4 @R 5 ALT.AST.TNF-a IL-6 . IL-1B 4-& &9 X B L £ 7] 4 0.602~
0.757.0.585~0.833.0.593~0.795.0.618~0.820..0.607~0.804, X B & H A R 69 4R K A 11.9.8 5%, i 10 E2et 2L B 24
A4 A840 , mussaendoside H ,mussaendoside U mussaglaoside C .mussaendoside G .mussaendoside O #)-F3)4&F R —; 10 WA H I A
— E 89 AT 4% 47 4E |, mussaendoside O .mussaendoside G .mussaglaoside C 7T 4& % 3 £ 225 2 i o
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Study on the fingerprint of total saponins from Mussaenda pubescens and the spectrum-effect relationship
of its hepatoprotective activity

ZHANG Ying"*, LUO Jinrong"*,ZHANG Yunyun'’, CHEN Feng'*, HE Fei"*, LI Jia" *(1. Guangxi Institute of
Chinese Medicine & Pharmaceutical Science, Nanning 530022, China; 2. Guangxi Key Laboratory of the
Quality Standard of Traditional Chinese Medicine, Nanning 530022, China)

ABSTRACT OBJECTIVE To establish the fingerprint of total saponins from Mussaenda pubescens, and to study the spectrum-
effect relationship of its hepatoprotective activityy METHODS Ten batches of total saponins from M. pubescens from different
origins were prepared using 75% ethanol as solvent. High-performance liquid chromatography (HPLC) and the Similarity
Evaluation System for Traditional Chinese Medicine Chromatographic Fingerprints (2012 edition) were used to draw the
fingerprints of 10 batches of total saponins from M. pubescens. The similarity evaluation and identification of common peaks were
conducted. The same HPLC method was adopted to determine the contents of five triterpenoid saponins (mussaendoside H,
mussaendoside U, mussaglaoside C, mussaendoside G and mussaendoside O). The hepatoprotective effect of total saponins from
M. pubescens was investigated by establishing carbon tetrachloride-induced acute liver injury model mice, and the spectrum-effect
relationship was studied by using grey correlation analysis. RESULTS There were 11 common peaks in 10 batches of total saponins
from M. pubescens, 5 of which were identified, i.e. mussaendoside H (peak 3), mussaendoside U (peak 7), mussaglaoside C
(peak 8), mussaendoside G (peak 9) and mussaendoside O (peak 11); the similarities of 10 batches of samples ranged 0.940-
0.991. Average contents of mussaendoside H, mussaendoside U, mussaglaoside C, mussaendoside G, mussaendoside O were 0.01-
0.05, 0.10-0.21, 0.10-0.18, 0.03-0.08, 0.20-0.40 mg/g, respectively. Ten batches of total saponins from M. pubescens could generally

reduce the contents of alanine aminotransferase (ALT) and
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E-mail : 13878195336@139.com correlation between the common peak areas and the contents of

aspartate aminotransferase (AST) in serum, and tumor

necrosis factor-a (TNF-a) , interleukin-6 (IL-6) and IL-1B in
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ALT, AST, TNF-«, IL-6 and IL-18 were 0.602-0.757, 0.585-0.833, 0.593-0.795, 0.618-0.820, 0.607-0.804, respectively; the

peaks with high correlation were peaks 11, 9 and 8 in order. CONCLUSIONS Ten batches of total saponins from M. pubescens

have similar components, and the average contents of mussaendoside H, mussaendoside U, mussaglaoside C, mussaendoside G

and mussaendoside O are different. The batches of samples have a certain degree of hepatoprotective effect; mussaendoside O,

mussaendoside G and mussaglaoside C may be its main active components.

KEYWORDS Mussaenda pubescens; total saponins; fingerprint; content determination; hepatoprotective activity; spectrum-

effect relationship

T MG AR PR O BEZS s B RHEY) it e ik
Mussaenda pubescens Ait. f. i THRZE R , H A 15 P
i IRITAIEY L N a7 B | o 7N (1N = AN SR L 7 iR
B, FEMTHRTBIEE AER R JNUHRE
AR B Jir R S AE . T2 B AT R A
BEVEHT, B2 1 7 o 24 1500 Cn = i fige g Jkes
G O 58 ™, BURHER 3R], EM &b FE T/
=il SRR Bl R TE RS A ML R S AT, DA
B OEE BRSE R U RY, Hi mussaendoside G mus-
saendoside U A & 1 AILIAE & 19 40, BAT — € 1
AT 48 1 PE"; mussaendoside O Sy M JIH B 52 4445 5t
5, AU 5542 R - kB A2 AR £ I BL AR (receptor activa-
tor of NF-kB ligand, RANKL ) 175 5 %) 5 &5 40 jg A= i, #00
il e Z2 W75 0B R0, AT i 2= A e [ Yy
THRRE R R - A0S L AR5 i K BRIl g L 4™ 5
mussaendoside U REAI | M IHGRRERH 2824 A , 7T A 917
S LIRS ESEAR L R
SR EA R E B BAR R0 55 1 AT A
AN, A B 5T T AR Y ot 4 o 2 BR T2
BT, 52 AR MR R A TR, ST I, AR5
PR H R RO 3% (HPLC ) 3, 37 AN [R] 77 b £ i 42
AE SR 48 SCEIE IE I 5 Hrp 5 b = 2 2
(mussaendoside H ., mussaendoside U, mussaglaoside C.,
mussaendoside G .mussaendoside O) fi¥) 7% i ; #LK FH DU &
Bk (CCL) B/ B A B DA B 8 4 DR 4 4R
F 856 W AD ICIR BE S Ak AT I ROC R 0P 5T, LA
SRR b R I A AR BRI S

1 ##
1.1 FENFE

ARG T FEZALES A4S Agilent 1260 % HPLC X
(€[ Agilent 2 F] ) \Multiskan GO 4= K 4> [ 81 2 1)
HEMFAR Y (55 [E Thermo Fisher Scientific 24 7] ) \DHG #!
TR R B AL ACRAT IR A R ) L XS-205 B F 1R
(#i1: Mettler Toledo /A &) ) \Milli-Q A A4l /K R 55 (3£ [H]
Millipore 23 7)) &5 .
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12 FEHmE5AHF

mussaendoside H. mussaendoside U. mussaglaoside
C.mussaendoside G ,mussaendoside O X B8 i (4[ & 4 K
T95.0%) B A SRy [ ] s D101 BUFL ARG A L
T A2 50 AR AR AR R A R 28 w5 B R OBUR T L (it 5
193200607 , KL% 1.5 mg) W 1 J7 378 254 AT BR2A 7 5
TN % R 7% % 1iff (alanine aminotransferase, ALT) i 5] & |
KA TR i %4 1 (aspartate aminotransferase, AST) a7
G0 F g R Y TR T 5 /N B R R AR
a (tumor necrosis factor-ac, TNF-a) | 1411 Jifi /- % 6 (inter-
leukin-6,, IL-6) \IL-1 M1k 5 22 W ) 7 (ELISA) 1351
& E R R ) B A RA F s O R kol
LRI EE, KR A

10 it £t £ AL 250 (45 S1~S10) K F ) P A [A]
DX, 28 ) P IR DX B 24 B 5T B v s W R A AR
Y 5E N B4 48 M. pubescens Ait. f. )T HEZEFIR . 10
fit Bt AL R E R LR 1.

1 10HEHEEAHFIKIBEER

&5 FEHK Flte W5 TR Rt
sl TAiHAL METH 86 MRS GRS
s i vt 2MMETH 87 FETEEL INERY]
83 FER R 2UETH S8 WS i 249 H
s FER R 202148 A 89 Bk i 149H
$5 A 248 A S10 LB LA

1.3 KIEENY

SPF itk A /NRL, R TR 18~20 g, I [ K VTR
AP ARAE BRA F) A P AT UE S oA SCXK (1) 2019-
0014, ABFFE sl S5 ) € Ol PR % AR X
B2y B L sh e PR 2 By i i, A Z FE Sy
2023030101,
2 AEEHER
21 EMEELEFNHE

B 10 4t £ 4 AL 25 M 45 100 g, Ry b, B (RIS B
W, DL 75% SIS RLR R 2 hx 2 0, A IR IO, 111
WA FIARIZE, K 28 B 30 mL; B Bk i, &
D101 B R AL AR , IR K (40% L BE . 95% Ik
Jit W B 95% LSRR A3, SO 351, RIAS R 4 46 4
B (R BB AT A T AE 25 320~385 g) .

thEZ s 2023 4E5 34 4245 22 3



2.2 IEYEEMET

K T HPLC 32 2257 10 4t 6 i G 46 A8 8 A o (9 4
gl
2.2.1  AIEEIF

LA Techmate Cis-ST(250 mm X 4.6 mm, 5.0 pm) A {8,
WA, CIE (A)-7K (B) Ay Ui 2 AHE 47466 B R I (0~25
min, 36%A; 25~50 min, 36%A—38%A; 50~60 min,
38%A—40%A; 60~70 min, 40%A—45%A) ; Wi H K
1 mL/min; FEi 2 25 °C 5 K A 265 nm; #EFERER
710 pL.
222 WWAHE

(1) TR A X B 5 W < R %% Pk B mussaendoside H.
mussaendoside U, mussaglaoside C. mussaendoside G.
mussaendoside O X H8 i 3d 12, il HH e il ol Joi o vk 3243+ J31)
733.02.53.40,68.28 ,40.96 ,88.17 wg/mL AR 4 %] HR &
VW, 75 o

(2) B VA T« I I 4 A S B B R G
B R 10 mg 2 HIE = ff b W2 A H B 25 mL, FR
1, M AR 40 min, B R E R, FRRPRE G H R 2
RH L FEAT, L 0.45 m TFLUB R g, BTG, RIS .
223 IREE

(1)K %% B - HUR] — it & ik 4 48 B B AT (G
S1), Mt OBy AR 29 10 mg WG HHRAE , #542.2.2(2) "I
7 A R AR, PR 2.2, 17 T (a3 S R S it
FE6 U, LA 1150 (U FRAE K HL S AR ) S 2 IR
THEAS 4 A WEAR X O B3 5] 1] A %o 08 7 ALY RSD 3%
INT2.0%(n=6) , KW 7 M5 B R AT

(2) FeE Mg - B[R] — it ik 4 46 B B AT (G
S1), M, UK AR 29 10 mg W HHRAE , #56°2.2.2(2) "I
J5 il ag A, 230 T A IR IE 0.2.4.8.12.,24
hiRp22.2. 1700 (5% 25 PFHERE AT, L 1150 g 2
U, THARAS A AT W AR T R B B[R] FIRE DG U4 TR ) RSD
BI/NT 1.0%(n=6) , RIS A RAE = IR N ICE 24 h
NS E P R AT

(3)H & M5 - B[R] — it it 4 48 B B AT (G
S1) Kyt , UK K 24 10 mg, 2L 6 {7 4% FRE , #%°2.2.2
(2) 7350 J5 P 5 B S R W, PR 2.2, 17 (A3 4%
PRERE ST, DL 11506 R 2 BRI | A5 45 AT DA A X
{4 B BsF 18R AR G e T B RSD 24/ TF 2.0% (n=6) , &
Wik E R E RS,
2.2.4  fROUENEMES 55007

(1) F& BUEE By 3 A A W A i < B 10 4L i
AR SR R OB R, 3 nl42.2.2(2) " IR J7 v
il 28 3 A VT, PR 2.2, 17 T % SRR S T
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ICSR A PR (5 B AT 2 @4 SR
AARLEEPHAN RS (2012 B VAT G IETT AT, L STHE i)
Kl 2 B Hebn e 1143 06 R P 8ok A4
BN BT8R SCE I (R) L SR ] 22 s RS TE 5 AR s I 1l 3% .
AR L,

5
i 3,46 11
120 -] \ 123 4ff M & 10 R

S10
S9

3 I PR - -
Eof oo ]
-
E1 10#tEMHE&EEEFHPLC BMNEE K ITRIEL
it

(2) FERT A P[] AR X e T R A 315« DA 11 5 i
J% BRI BT 10 R M4 40 A B R SRS s 3t
A7 WEAR XA B R 8] ) RSD 34/ F 1.0% (n=10) , #2751 10
A i ) BG4 ol R ) RS 5 AH VT 0 1T BRI RSD Ky
1.37%~2.61%(n=10) , $&7~ 10 HLFE T4 B0 19 & i 2=
AR,

(3)AALEE DA - SR 24 48 S KIS AR ARLEE DT
Hr 2248 (2012 J) )X 10 4L F -4 4 B B AT FE S EA T A0
WU . S50 s, SX IR SIS L, 104t Tt
G A B T RE i B AR RLE 43 51 4 0.991,0.986,0.989
0.989.0.960.0.980,0.978.0.940.0.991 ,0.957, #& 75 10 4t
T A A R AT AR S TR AR R

(4) ILAT WEFE N« LUTR A5 X6 R 1 YA €335 1 (%
“2.2.17 T T Rk SRR AT A B 2) S IR E
P35 (G 1) L B B (] SR SRRSO B R AIE , 24 A
B 5 14,3.7.8.9. 11 504K YK N mussaendoside

H.mussaendoside U, mussaglaoside C.mussaendoside G

100 |

mussaendoside O,

120 =
100 4
80 4

60

UmV

40 4

20

0

A A Ll T - A A A v Al A A L A A
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

3: mussaendoside H; 7: mussaendoside U; 8: mussaglaoside C;

9. mussaendoside G; 11 :mussaendoside O,

2 RBAEXEBEMARHHPLC &
2.3 HM=ZGEBRHERSHEENT
K H HPLC 47 40T o
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2.3.1 EREAM

G FR“2.2.17 51,
2.3.2 WWMH

(1) AN [m] Joi e e A9 9 45 % IRl Y8 TR < G 8 P B
mussaendoside H. mussaendoside U. mussaglaoside C.
mussaendoside G . mussaendoside O Xif Ff i idi & , il FF i
VA, R BT = e 40 A 201,121 995.40.,1 010.75,
502.05.2 000.90 wg/mL (TR A X HE G I & W . BT
IRVR G0 R S I A8 VST 5 mL 2 50 mL 25 b,
Wi B2 25 3 SR 5 43 S R VR B X TR AR 1.2 4.6
8.10 mL, FH HBEE 28 5 10 mL, 75N [) o vk B2 AR 65
Xof BRI

(2) BE AT 45 ) 2.2.2(2) "L,

2.3.3 JE¥ELE

(DZPER R AL H2.3.2(1) "R A i vk i
AR B % RV, 2 2.3 17 30U (833 2 (R R 43 O
IS TR LRI s o3 ) s T AR AR () L HE
Jo e VA R B AR A (X0 A T2 M 115, 753 mussaendoside
H .mussaendoside U, mussaglaoside C,mussaendoside G
mussaendoside O A [A1JH /#2535 Y=10 158.9X+254.3
(R*=0.999 5) . Y=15 616.4X+825.9(R*=0.999 6) . Y=
6 359.2X+1 033.4 (R°=0.999 8) . Y=18 062.9X+165.1
(R*=0.999 5) . Y=16 553.8X—528.7(R*=0.999 7), I
TR B3 A I 5 A B ) 2 M R 23 53 Ry 2.01~20.11
19.95~199.54, 10.11~101.08, 5.02~50.21, 20.01~
200.09 pg/mL,

(2) 45 %5 250« B[R] — TR & % IR 4 ¥4 YAk [mus-
saendoside H. mussaendoside U. mussaglaoside C. mus-
saendoside G ,mussaendoside O (1) it & ¥ £ 73 51l A 4.02
39.91.20.22.10.04,40.02 wg/mL,$#%“2.3.2(1) "I F J5 ik
A B, 452,317 IUR (% A PRI 2R 6 UG, 1%
WETH AR, 4558 2 /R, mussaendoside H . mussaendoside U,
mussaglaoside C . mussaendoside G . mussaendoside O 1%
T AR % RSD 43531 24 0.48% . 0.35% ,0.51% . 0.63% ,0.26%
(n=6) , KUK HE L BRI

(3) R PRI R AL B S TR (S ST,
#22.3.2(2) IR Jr vk A HE AR, 2301 T A TR
B 0.2.4.8,12.24 hisH$<2.3. 1730 F {6 1% S0 AL
Br, i s g AL . 45 2R WK, mussaendoside H ., mus-
saendoside U, mussaglaoside C. mussaendoside G. mus-
saendoside O W [ £ Y RSD 43 %l 4 0.58% ., 0.34% .
0.46%.0.72% .0.66% (n="6) , F WX I AL = IR T
JE 24 h NERETE R

(4) PR R A BB AR (S5 S,
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$£42.3.2(2) TR I7 V5 A7 ) A M A R 6 1, A%
“2.3.17IUR (i SR AR ST , I SR T AR S bR 12
i+ % mussaendoside H . mussaendoside U, mussaglaoside
C.mussaendoside G . mussaendoside O f¥) & &, 45 i
R RS F 340 5 (9 RSD 435 R 1.77% . 1.21%
1.93%.1.82%.1.36%(n="6) , KW 7k EE MR 4F.

(5) A DS A« A 3 PRI s ) R 4
6B B R (05 S1)5 mg, 316 43, i A 5 2L 0 AH
A (R 4% T3 o R L $22.3.2(2) "I Jy i A R
VAW, FEAE 2.3, 17 U (35 J AR RE 347, 10 s e T AR
Ft B A RIeR . 458 17K, mussaendoside H . mus-
saendoside U, mussaglaoside C. mussaendoside G. mus-
saendoside O F F ¥ Jin &£ [a] i >R 43 51~ 100.67% .
100.10% . 99.30%. 100.96% . 100.79%, RSD 43 jll 4
1.83%.1.78%.1.71% .1.25% . 1.53% (n=6) , & W J L
BIE LT
2.3.4  FESNE

W10t £ i AL BT RE AL  $5°2.3.2(2) "I R Ty
AT A B VA 3 1), FHR 2.3, 17 U (A3 A1
HERE AT 10 S U T BT 4 SR IE TR A5 WU & 1L 45
RUSFEER R BRI 2,
®2 IOHEMERZEFRSMH=EEFLERLINE

ENELR (mg/g,n=3)

%% mussaendosideH  mussaendoside U mussaglaoside C  mussaendoside G mussaendoside O
81 0.04 0.15 0.10 0.05 032

2 0.02 0.17 0.12 0.06 0.30
$3 0.03 0.19 0.18 0.05 0.28
4 0.03 0.21 0.16 0.08 0.33
§5 0.05 0.1 0.15 0.04 0.20
S6 0.01 0.16 0.18 0.03 027
§7 0.01 0.18 0.16 0.06 0.26
S8 0.03 0.10 0.18 0.04 0.1
9 0.01 0.12 0.13 0.05 031
S10 0.02 0.14 0.18 0.07 0.40

24 FRIPIERIEMN
2.4.1  ZREAECH]

A3 B 104t £ ik 4 8 B R AT E i, 1 0.5% FR P 4
S A Z PRV ROR RS, A5 T R Vi B Y 25 5 RCBSE PR T R
YRR 8 &, FH 0.5% 82 W LT 4 RN WO B L il
PR PR B 259
2.4.2  EW A8 S B/ U D B T8 A5 Rl AAE R
) 5E ]

B/ INERBENL R 23 2 BEAZE | PR R 2 (BB R
XLTG , 200 mg/kg"™) N [EHHE YR R I A 6 e A (]
S1~S10 41, 5 & 43 5 4y 104, 108, 102, 115,85, 125,
115.87,113,124 mg/kg, YA 24 T4 25 5 40 g/kg") , &
H10 2, 250 d /N B RV B A N 25 1 IR, i 22
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7d, 25 TR Z /)N R 15 SRR 0.59% FR I B2 4
FHNAI . R ZE)5 1 h, BRI R4 25 W) 20 /)N L
PAYRHEH 0.35%CCL- 1642 ¥ i 10 mL/kg LA il &bk
JFHA G548 (LI ALT \AST & B8543 (120 B 35 7
IR ), A5 2N BLELCRE B SRR A

RS, 4% 20/ BUAS £ 16 h, 3 HR BREUAL , LA 3 000
r/mim 25,0 10 min, 73 25 113 5 /)N BRBESUHEAL SE , J3 5 3L
IR AR A TR AT o UM i FH A (SR
Hrr ALT AST & it o BUORAF TR I 200 6
T FRER K AL 10% ZHZL5) 3K, T4 °CF LA 3 000 r/min
2540 10 min, IS foTFH B AR SR DU H TNF-oc  IL-
6. IL-13 i LG 4 7™ A 4 e iz 70 S e I 5
BB, SR SPSS 24.0 B4 %t Bdim A5 5o 14307, B
PLx £s KR, Z4LR EECR I SK R 05 225007, i — 20
PR L3R LSD- K56, A6 56 7K E e =0.05,

G50 (R3) R, 525 A4l He A BARLGL/N Rt i
ALT \AST & i FIF4L 4L TNF-a IL-6 | IL-18 7 b 34 i
ETHE (P<<0.01) ; SHORA iR, 45 25 4L/ N R ik

FRBRIA 8 PR, R 70 25 A1 it 7 XL (P<<0.05
P<<0.01),

%3 KANRMBHRALT . AST S EFBFHL B TNF-
a IL-6 . IL- 1B S EtkB (x +5,n=10)

Eibl ALT/(ULL) ASTI(UL) ~ TNF-o/(pgmg)  IL-6/(pg/mg) IL-1B/(pg/mg)
GLEE 633+2.73 B92£1329  6193£1355 1276363 1265234

A 149504 1281°  161.07£1200° 955012063  17.59£722 1806577
MAERTEA 305421326 1005312495 T3SILI8ST 14555543 15734430
Nl 10049+4764° 1575614990 81622261 16038310 16984605
24 5020%1484 1270848500 TSAMEITSE 1ST8£554 17514579
il 455041939 1374342035 6936+1345 14124655 1646+451
S44 497542105 4S4E113%  TAE9E1636°  15.98£521° 1587408
954 4007+9.68 9760+ 188 6651410220 1392603  1590+6.11°
S644 S34SEI6T0°  14794£551 800312000 1636%654 17331723
NEl SBEITSP 190112700 1961507 16232789 17591409
S84 402+886 1157243769 683912375 15014433 14984424
8941 023012095 1917156 83771984 1988+800 18031713

81041 051016408 156951251 OLI3EI86)  1434£811C 1794849

a: 5 A4, P<0.01;b: SAEIL R, P<0.01;c: ST
Lt , P<<0.05,

25 EMEELREEFRIPERANESXESHT

SR R A SCBRFE Ak, LA i 005/ Bl v
o ALT (AST & s MIF4121H TNF-o IL-6 . IL-1B &
BEFEA, DL MG A0 S8 7 HE SURIE Y 1142 A g
BN T R A, B B2 Kl p 9 0.5, 154 A Wi T 7
& AR OCERE . S5 (3R 4) R, £ Ay g0
T FH 5 ALT . AST . TNF-ou . IL-6  IL-1B & 2 () G HE B 43
5114 0.602~0.757 ., 0.585~0.833.,0.593~0.795, 0.6 18~
0.820.0.607~0.804, 1 BE ¥ R IR IR F 11.9.8 5
U 5 2% AT WX 1 IR FEAR A TTRR R/ NAS — 7R R 42

TEZED; 2023455 34 45 221

A6 S B JHEOR A 2 8 e AN [] 53 I [R) S B0 1Y
11,98 WX i il 43 ( Bl mussaendoside O , mussaendo-
side G .mussaglaoside C) ] BEJ& T 4 A6 &L e H & HE i
PRIV B 222253008055

F4 EMHEHRBEFEYUEILTSHBESHRIPAY

FERRHI KB B
HEBIES  ALTAR AST 1 TNFa it 67 L&
| 0.602 0622 0.601 0.687 0630
2 0.646 0637 059 0618 0612
3 0622 0.757 0.676 0.758 0.765
4 0610 0.585 0.623 0,635 0607
5 0.668 0611 0.689 0.717 0679
6 0,651 0717 0,658 0.742 0642
7 0.639 0.697 0.723 0.792 0691
8 0.690 0833 0.722 0.779 0792
9 0.691 0.806 0.754 0820 0.804
10 0.735 0672 0.644 0,654 0710
1l 0.757 0.789 0.795 0.804 0.733
3 iTit

AWEGE S B G SCHR™ S T B A e R R
HPLC 88U B3, T i 22 B 584 R R 207 ki RS %
JE M RRE TR AR PR A SRR B A TR
PR AR SRR A 1 Al O 2 R — O A
TEESAK, L HIEG XS X, H5IA T H A5
A A5 0%, 43 ) g mussaendoside O (11 5 15 ) | mus-
saendoside G (9 50§ ) . mussaglaoside C (8 5 1% ) . mus-
saendoside U(7 514§ ) ;mussaendoside H(3 51§ ), & &
W 45 % o, 10 4it & b 4 48 8 2 AR P, mus-
saendoside H. mussaendoside U, mussaglaoside C. mus-
saendoside G . mussaendoside O [ - ¥ & & 4 5l A
0.01~0.05, 0.10~0.21, 0.10~0.18, 0.03~0.08, 0.20~
0.40 mg/g.

IM¥E ALT \AST 7 g2 PEAS I 0 0 F 184, 4
JFF 200 e o 30 A A 05 B, A0 & A 4, KB W ALT
AST %5 2 B 23907 125 1 0K , TS BUR A A B2 i
T ) A O R T W AR AR Y T AR
AL S AR SZ R R BFSE B, s R A AR I
i 4 PR 1 5 1 g, b TNF-o IL-6 IL-1B % JIF
M 240 L 1 471 i i PR 200 L S, S A ARRE PR
PRI , AS B 58 LAY H ALT \AST 2t FlIF2H 21 TNF-
o IL-1B . IL-6 5 N AR WAL T e A B e
BIFRYER . iR s, £t B A —En
JEGRAE AT, BT B i 30 ] /s B PR 7 B RS TR Dl
CCL T B 2T 5 o ASBIFTE E— 20 2R FH R €8 G Tk
JE AT 6 A A S R R VR B IE ROC R
17 TV S50 ER T, Rt e BB T R R 2
Z R0 2L R R 2
saendoside G .mussaglaoside C 7 §EJ& H: FE 25808 o

, Fi P mussaendoside O . mus-
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SUEIE A& S BT — BT, S 22 R AR 1041t
Ff & H, mussaendoside H, mussaendoside U, mussaglao-
side C .mussaendoside G .mussaendoside O AY~F-14 & & A
— 5 LOEAE LA — € I R4 /E HT  mussaendoside O
mussaendoside G, mussaglaoside C 1] E & H: 32 % 25 54
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