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B E BM A4 520840 €3 (HPLC) 45 4 B %, JF 2 5 Bl B R 046 32 6 AR &2 09—l 230k, A
iz%ﬁéé)ﬁ%#%dﬁ%éi%o Fiik KA HPLC i ARABCTF 25 &35 s B AR 3R R ) 3 1236 (4 5 S1~S12) 445 389
F5 LB I B AT AR B IR Ao e A 35N, RS 3T 12 BB M AT R E AT (CA) A 2R ST (PCA) . AERT-24E4 A5,
KR —m % 3R T T B AR *:tﬁy.\aplgemn 6-C-arabinoside-8-C-glucoside , 5+ 22 3 % | 4] % | 20-hydroxyecdysone #14-% , 5t 5
SP AT 4 RIATIREL . R 12 B4 A e AR ILE 4 0.828~0.998; EAFE T 1T A A Y, F45IA T 6 N4 L5
Tk Sy Y R T2\ T 5 Ky 3t #2 A W AEER (10 594 2% apigenin-6-C-arabinoside-8-C-glucoside 11 5% 4 F 22 & 13 53 A 403 & |
15 534 % 20-hydroxyecdysone, CA %R 7,4 S1~85.87.89~S11 A —%,S6 H—%,S8F=S12 A — £ ;PCALREF,
WA E R0 R Uk F A 89.430% ., — | %Rk 2 4 R R, I M AR | apigenin-6-C-arabinoside-8-C-glucoside | 5+ 22
& 43 % | 20-hydroxyecdysone #9 4% 5 %] % 0.017 4~0.269 4.,0.568 8~4.240 3,0.503 2~5.040 3.,0.024 0~0.132 0,2.551 3~
4.881 1 mg/g, 5 SMAnik Frml 45 R £ F A4t F E L (P>0.05), G5 AL AT #5269 HPLC & B #An—l £ 3%k, 7T A 54 3
B R Z M AR F IR

KER SR RSB N SRk RS SR ;R &k

Quality control of Sagina japonica by HPLC fingerprint combined with quantitative analysis of multi-
components by single-marker

LIU Junhong', LI Xue*,ZHANG Meiqin’, HU Han', BAI Chunmei’, LIU Chunhua®’, LI Yongjun® (1. Center for
Drug Inspection of Guizhou Medical Products Administration, Guiyang 550081, China;Z2. School of Pharmacy,
Guizhou Medical University, Guiyang 561113, China; 3. State Key Laboratory of Discovery and Utilization of
Functional Components in Traditional Chinese Medicine/Engineering Research Center of the Ministry of
Education for the Development and Application of Ethnic and Traditional Chinese Medicine/Guizhou Engineering
Technology Research Center for the Development and Application of Ethnic and Traditional Chinese Medicine,
Guiyang 561113, China)

ABSTRACT OBJECTIVE To establish the high-performance liquid chromatography (HPLC) fingerprint of Sagina japonica,
and to establish a quantitative analysis of multi-components by single-marker (QAMS) method for simultaneous determination of
six components in S. japonica, aiming to provide references for the quality control of this medicinal herb. METHODS HPLC
method was used to establish the fingerprints of 12 batches (No. S1-S12) of S. japonica according to Similarity Evaluation System
of Chromatographic Fingerprint of Traditional Chinese Medicine. The similarity evaluation and identification of common peaks
were conducted, followed by cluster analysis (CA) and principal component analysis (PCA) for 12 batches of samples. Using
vicenin-2 as internal reference, the contents of p-hydroxy cinnamic acid, apigenin-6-C-arabinoside-8-C-glucoside, isoorientin,
vitexin and 20-hydroxyecdysone were determined by QAMS method. The results were then compared with those obtained by the
external standard method. RESULTS The similarities of HPLC

ABEETE JNAEHY R LI (No. IR R LI 2024) -
01502-2) 5 50N 45 v P2 2645 1 Jmy vy P2 25 R 2 2 b 2 A T 5 A fingerprints for 12 batches of S. japonica ranged from 0.828-
(No.QZYY-2024-112) 0.998. A total of 17 common peaks were calibrated, and 6

* B—AEE R ARLOW, Bt BRACTT T RIRTH) 2 common peaks were identified. Specifically, peak 5 was
il E-mail: liujunhong84517@126.com

#IBIEIER HUR LI, W, BFFE T 2 RS T o o .
2 TR 250 R R BT 255 . E-mail : liyongjun026@126. peak 10 as apigenin-6-C-arabinoside-8-C-glucoside, peak 11 as
com isoorientin, peak 13 as vitexin, and peak 15 as 20-

identified as vicenin-2, peak 7 as p-hydroxycinnamic acid,
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hydroxyecdysone. The results of CA showed that S1-S5, S7 and S9-S11 were clustered into one category, S6 was clustered into

one category, and S8 and S12 were clustered into one category. The results of PCA revealed that the accumulative contribution rate

of the four main components was 89.430%. The content ranges measured by QAMS method for p-hydroxy cinnamic acid, apigenin-
6-C-arabinoside-8-C-glucoside, isoorientin, vitexin and 20-hydroxyecdysone were 0.017 4-0.269 4, 0.568 8-4.240 3, 0.503 2-5.040

3, 0.024 0-0.132 0 and 2.551 3-4.881 1 mg/g, respectively. There was no significant difference in the contents of components
measured between QAMS method and the external standard method (P>0.05). CONCLUSIONS The established HPLC fingerprint
and QAMS method can be used for quality evaluation and quality control of S. japonica.

KEYWORDS Sagina japonica; fingerprint; quantitative analysis of multi-components by single-marker; quality control; quality

evaluation; HPLC method

BRI RHE ) W 5L Sagina japonica (Sw.)
Ohwi 4= %E, H2 Iy se A& K FE(Aa B RE 2570 g )1
(A AR (BN FE2 (5 48 )b A e 3k, B
AT AE R BES T I R RO RER DAL, F TR T
JidRs RS2 TR RN R e AR BF T R
B, R Il R rp o A RN R
ALY B RAFEIBOE BRI, B
WHELZ AR T 2003 47 AR5 M A4 Hh 24544 L RO 254 ot
TR E, R R USSR T 2019 4R R S 4 Hh 25 R % 24
RO ARE (55 W0 )™ (B BT 45 1 S5 o o B 5 1
T, BT, A SR A BT A A AR T e R
I R AR (335 (HPLC ) 1 5 25 44 v 1 2 T R e
ES o YN RO EPOR S

TS ROy e AR A T A, BB
JUAS A2 1A 0% 4 000w A 4 T PE p v 24 ot A0 45
HPLC 48 S BIE AR S — R il 25 64 B i i A 80 15, B
A5y B Re e I R AL, AT LA
HEAA LMl s e T 24k 2 B A3 B R S R B 1, LA
A AL PR LA R A A U 2 AN R] LA 00T
M 25 R AR BT i, 3 T AR /D E A AR RN R 9%
SCPE R 25 R PR A T RS A R, — I 23 (quanti-
tative analysis of multi-components by single-marker,
QAMS) 2 1 AG 3 ARG L R, ANAURT T[] 26 A 4k
2 I TR 5, 3 P FH AN [R1 S B Ak 27 i o3 ) (] st
D E" T, AS BFGE 400 EE ST 12 03 A B 2 A Y
HPLC 5 80 #3% , 3f- 147 R 250 H7 (cluster analysis, CA)
A1 3 A 53 43 A (principal component analysis, PCA ) , DA
VPG i B 20 b 1 A A B o s At [, 2 (] )
FE R Il B 2 SR 7 -2 6] R R TR B TR | apigenin-6-C-
arabinoside-8-C-glucoside , 5+ 2f % 2 | 4 ¥ & | 20-
hydroxyecdysone 75 & [1) QAMS ¥ , 5 7£ W% 25 1 1) Jit
RS,

1 ##
1.1 FEEE

AW A B EAL 8 A LC-2040C A HPLC ¢
( H 7% Shimadzu /2> F] ) , UltiMate 3000 74 125 50 i A €81
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% . Multifuge X3R % =5 # ¥ 75 25 .0 ML ( 32 [E Thermo
Fisher Scientific 23 &) ) , EL204 #Y 6, F K5 (Fii -+ Mettler
Toledo /A 7l ) , WP-UP-1V -10 A 4l /K WL (R AR IR 45 /R B
HOREARAT]D
1.2 EFZEHH5IRF

Xof 8 PR 1R X R A (5 WP23092506 , 46 2
98% ) W H VU )11 45 4k v &5 A= W R A B &) 5 1 R
HE A (L5 M-023-171216 , 413 989% ) W) [ JCARF 25 A=
YR A FRA F] s 4R 77 -2 apigenin-6-C-arabinoside-8-
C-glucoside . 77 2F % | 20-hydroxyecdysone X} iR iy 1) 4
AU [ AT B el miAs , 20 AR T 98% ; HIEE |
IR Ay a4l K Rtk

12 B ARG B RUCT SN B I 4, Dt R
BER 2 24525 Bt 25 AR ) 5 A 20 24 80 2 X R AR F9E
E YA TR A W 5 S, japonica (Sw.) Ohwi [
S, BARERIER L,

x1 FHEAMER

I g0 b5 5 8

sl 20031205 SMASHHTEEK 87 2030920 MBI
) 20230920 SMEEEM TR s 2004045 BB AETK
83 20230920 SMAE M L 89 20040506 B EHALE
s4 20030920 SMEETAAR 810 20040506 EMB RIS B
) 2003090 mEHFETHRER sl 20040506 mREBIMETSTL
s6 20030920 SMEETTEERK s12 20040809 MG EREMEKE

2 HAEEER
2.1 IEQEEA R R FESIRBISH
2.1.1 X BRI I A

3 A R IBOGS B AR T -2 R R R TR TR | S
i H K HIF &K | apigenin-6-C-arabinoside-8-C-glucoside |
20-hydroxyecdysone i 5 , F 70% H P i 5 il 1ol okt 12
e BE 43124 1.009 4.1.166 2.1.029 0,1.025 1.,1.146 6.,
1.012 3 mg/mL (5 — X RE S IV &5 2 SRS 2% e
IR B IR 45 2 200, 106.2 860,823 0803 420
pL, & T [F— 20 mL 20, 1] 70% W EER B E 25,
TR AT, il BT £ Wk BE 4351 2 0.111 0,0.006 2., 0.147 1,
0.004 2.0.176 6.0.173 1 mg/mL A4 IE & % B 5 V7 W,
#=H.
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2.1.2 Pk nddil e

BRI 25 MR R G =50 1 g W& E, BT
100 mL HLFEHETE I 3 K5 % A 709% H B 25 mL, FRE
i, A A0 B 30 ming UGS FERRE Bui ] 70%
PR D T s 50, i, DB T VRO T B0
B, L 12 000 r/min B0 10 min, BUEER AT
2.1.3 ik

A BF5EF ] ACE Excel Cis-PFP {4,354 (4.6 mm X
250 mm, 5 pm) , DA HBE(A)-0.1% B2 7 W (B) M it 50
FHIEFTBR e (0~5 min, 95%B—80%B; 5~ 15 min,
80%B—70%B; 15~35 min, 70%B—65%B ; 35~45 min,
65%B—60%B ; 45~55 min, 60%B—30%B ; 55~60 min,
309%B—5%B) ; A A 0.8 mL/min; & 3% K 4 230 nmy;
VEREE N 10 WL B A 40 °C,

2.1.4 K%

W HRC“2.1.27 0 A S R (G 55 S1) 3l i, %
“2.1.37T0 N AR AL HEAE 6 IR, L5 S (MR
T2, TR Ry 2 R | THRAE 4% A WRRE X O B B[] 1Y)
RSD ¥~ K F 0.67% . A X i 11 A2 () RSD ¥ A K F
1.63%(n=06) , Ry kG % R AT
2.1.5 HEEME

FREGR I R 25 MR R (5 S1 il &, 3L 6 107, 40 3]
F242.1.27 WU J7 il A AR S v U, 42,137 0 i
SRAFHERENE . LSS5I 2 IR A5 25 T I8 AR
XA B B[] 7 RSD 4R KT 1.57% AR X W [T B RSD
PIAKT 2.38%(n=6) , R ZITEELE MR
2.1.6  FRE kAL

BRIl — O e S (G 5 S 1), 4 BiAE = 0 e
0.2.4.8.12.24 hif#%“2.1.3" I T (o 1% 4 - g RE I 2
L5506 Ol 2 BRI | 153045 45 SR A W AR G B B[R] 1)
RSD ¥ A KT 1.97% . AH XF i [ 1) RSD 4 A8 KT
2.46% (n="6) , 3 IIZ AL it V75 VA 7 35 T 24 h AR
EME R
2.1.7  FREUEIEE ST A VR DA SARLEE T

B2 HEBR W S 25 WA R L 23 e 2. 1.27 T 5 i1
AU R, $5 2. 1.3 T T i A AR R BT, RN
] LR S I 25 44 (9 HPLC [, 5 A 2012 Fi {25 (i

RECEITEAR U R0 ) o W45 STAESL Y HPLC &
WS IR, 15 B I E] % 5858 0.2 min, 82 s IE
J HEAT Mark W DT IE , A i 12 41638 0 25 24 b4 114 HPLC 45
SCPTE A IR P RO 1) o S5 AT, 12 R i e 24
MR e 17 A AT 0 SE I S TR Gk R VY
HPLC & (& 2) #E 47 Fxt, JeggIA i 6 NI g, Hirp 5
SR YRR -2 T U N R REETR | 10 506 api-
genin-6-C-arabinoside-8-C-glucoside , 11 5 Iy 55 2F &L

TEZED; 2026 455 37 H5E I

£ 13505 HH A K | 15516 4 20-hydroxyecdysone., #F
12 b8 1l 50 24 b4 119 HPLC 458 8] 33 A6 BE RT3 R 17
AALLE S0 BT, £5 S1~S12 R & B9 AL 43 51 4 0.993
0.980. 0.995. 0.958. 0.998. 0.828. 0.994. 0.986., 0.998
0.982.0.991.0.997, X 12 {LEE G256, 45 11 HERYAH
UK T 0.9,/ 1HE/NT 0.9, $ /R B I 5 25 b 1Ak 2% 1%,
oy HAT e ) — B

960
880
800
7207
6407
560
4801
4001
320
240
160
80
OZ

mAU

0 4 8 12 16 20 24‘ 28 32 36 40 44 48 5‘2 56 60
t/min

E1 12#tFEZAHE HPLC IS8 B fnxt B ELE R
250 7
2004

= 150
<
g 1001

504

&ﬁ%?&mﬁﬁ%mﬁgimw@meWMmmwc-

glucoside; 11: SF#ZFHEZ ;1341913 ; 15: 20-hydroxyecdysone.,
B2 E&XRBRMAERNHPLCE

2.1.8 CA

DL 12 L7 Ik B 2001 Y 17 AN A W A 0 i FEOM AR
T A SPSS 27.0 #44, R R4 el £, LAV J7 BREGHE B
e AL A R R AT IR AT . AR (J&13) R,
MO R ECHE B R T 10 B, 12 LB I B 25 b 58y 32K,
Horr S1~85.S7.89~S11 Rl —2,S6 H—, S8 F
S1I2HK—2%,

TR
0 E‘) 1,0 1'5 2‘0 2.5
S3
S9
S11
S1
S2
S10
S5
S7
S4
S6
S8
S12 I

B3 12#tRMEELME CAE
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2.19 PCA

W 12 HE Al B2 1Y 17 A A 0 0 W T RS A
SPSS 27.0 #AF#EF T PCA , LA WA R AEE > | R EUR
751 44> LT IR IR AR M AR Y 9.254 . 2.860
1.670.1.419, Rit7J5 22 Tk %435 89.430% , R WIHIT 41> F
A3 T AR R Gl B 1) BE AR AR KA S0 RS ) R 4y
fFE . #E—Babr kK, A3 5 (4R T-2) 19,10
(apigenin-6-C-arabinoside-8-C-glucoside) . 11 ( 53 2 %
%) .15(20-hydroxyecdysone ) X} Fh{ 53 1 BTRRECA , HA7
U 256 2 oy 2 BTRRER A, FeA 0 8 L 13 (13RI ) % 32 1
I3 3 BRI, HAG I 6 X 3 A0 4 TRkE K .
22 FEEHHMRSHSENE
2.2.1 NP HR A S A I TR R

Tl TR R “2.1.17“2.1.27 T, il 75 B — X BE A I
BT TRA T RSB AR S T
2.2.2 Ak

38 S FR“2.1.37 T R,
223 LEMEEE

S RG 2 W B S R (709% FEE ) FN2.2.17 0 F
RGO B VR AR (S5 S1) , #7°2.2.27 iR
S AR E il SR ISR, 25 R (1 4) SR, Bk
T VA TR 5 TR A X L A Y R A ) £ P B Ak A A
1) €0 UG 45 I B 735 FEL 4R e e I 114 43 i3 JE 38 K F
1.5, FL28 [ 6 s T8 14, ud B i ik L s 1k
RAf,

5007
4504
4004 R

6

350
2 5
3004 . A AR

)
<< 2501 3
=)

2001

150 H

1003 L,J z bﬁw«wmm

501
0 st
T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55

t/min
1 kR 7 -2 2. % #2 3 A B R 5 3+ apigenin-6-C-arabinoside-8-C-
glucoside; 4: F2F H% ; 5: 413H 2 ;6 : 20-hydroxyecdysone.,
B4 BEEBRERZ HiXmERM=TABEFN
HPLCHE

224 HMXRFELE

R B IC“2.2. 1" T 45 B — 3% B 28 WA 1,
70% FP 2] i R AR A X IR T R, 426 2.2.27 T - o ik
SRR E e SRR, LA AU AR (V) X
TRt A I R M R A A (X, pg/mL) 42 b i T 28, 75
FILPERIE R 2,
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R2 FHEEAMPOTMRINELIEXRERER

s T r AR (pgml)
fFT2 =28 6434+1 097.0 09999 473~15141
TR AR =49 4020077 09999 0.55~1749
apigenin-0-C-arabinoside-8-C-glucoside ~ Y=25 733X -5 429.6 0.9999 117~12932
ReEE Y=354934+2 5713 09999 8.04~2575
% Y=32048Y—2 086.0 09999 032~1025

20-hydroxyecdysone V=11484X—4 3415 09999 6.33~20247

2.2.5 K EEIAK

W I2.2.17 J5UR HR A Xk R U R A 1%
“2.2.27 T (A GE AR IR LEVERE I E 6 U, IE SR IGE T A
SRR MER T2 M REE P EEIR 2R R HOF R
apigenin-6-C-arabinoside-8-C-glucoside , 20-hydroxyecdy-
sone W& T FLAY RSD A K TF 2.11% (n=06) , B4
R
2.2.6 HEMERAE

R U Ik R 245 B4 By K (G 5 S1) 3 &, 3L 6 ), %
“2.2. 17T J ¥ A Bl R, FE R 2.2.27 T A3
SR A HEREIN 2 , 90 55 0 1T FR T 4% 1 B % (external stan-
dard method, ESM) 115 FF il 4 R 77 -2 % ¥ JE A
1% . apigenin-6-C-arabinoside-8-C-glucoside , 57 2F 512 4t
#1125 . 20-hydroxyecdysone [ & & . 45 W, 25 7
MY RSD B AR K T 1.03% (n=6) , % W% Jr 1k &2 M
RAf,
2.2.7 FOEMERAE

W] — O S IR (G ' S 1), 20 il E 2 Tt B 0
0.2.4.8.12 .24 hif 45 “2.2.2" 00 F (5 13 S R R AR 22
IC SR T AR, S5 SR WK, 4ESR T -2 6 R R R
apigenin-6-C-arabinoside-8-C-glucoside , 7 21 & % | 415
% . 20-hydroxyecdysone I% [fi £ 1)) RSD #4148 K T 2.94%
(n=6) , 2Bz A5 7 W 7E 3 IR BCE 24 h N AR SE 1
(ST
2.2.8  JEEIT AR

PR B0 AR 00 i 53 5 i ) R Tl R 2 B R R (s
S1)0.5 g, WiEFRAE , AT 6 103 5 3 He 00 IR & o it S5 R
dn TR L1 Y LRI A GESR T -2 R R AR
apigenin-6-C-arabinoside-8-C-glucoside , 7% 21 & % | 415
% .20-hydroxyecdysone X Jf i , #“2.2. 175 T J7 vk il %
HEI SR, PR 2.2.27 T T 3% A AR, I
SBOMAE R S5 R R 4ER T -2 X R AR R R
apigenin-6-C-arabinoside-8-C-glucoside , 7 21 % % | 4151
& | 20-hydroxyecdysone [ V- 24 i A 2] Wi 2% 3 51| A
96.20% . 94.35% . 98.92% . 98.39% . 101.58% . 98.25%,
RSD 43}y 1.08% . 1.82% . 1.48% . 0.83% . 1.60% . 1.14%
(n=6) , RINZIT LN R4F
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2.2.9  AHXPREIE R

K % W HC“2.2.17 T T IR G 6 IR TR, 4 )
“2.2.27 T T (A 1% S FHERE 2.5.8.10.15.20 pL, ic &
BT B TR s DLAE R 752 NS, HHE H A i1y
A RE IR (f) « f= (4/C)/(AJC) , S CAICAy 5
FRERFFI 53 RN S (0 BTV B2, A0 453 IR 7
W4T NN S W Tr A . 45 S s, X R A RE R
apigenin-6-C-arabinoside-8-C-glucoside , 5 27 51 & | 413
# .20-hydroxyecdysone [ A0 X 45 1E K 7435124 1.604 0.,
0.8757.1.2520,1.110 0,0.402 5,RSD #I Ak F 0.89%,
2.2.10 M HMHEE L

A3 2% 22 AN [ R R (35,40 .45 °C) AN [A) 37 (0.8
1.0, 1.2 mL/min) . A [ s 8 ) HPLC {¥ (Shimadzu LC-
2040C %! . Thermo Fisher Scientific U3000 %Y ) FIAS 7] {7,
T4 (ACE Excel Cis-PFP, ACE C.s) % 35 I 5 23 AH X 4%
IER TR, G55 B AN S T 45 B RS I
PR 7 RSD 4K T 2.56% , Fe W% 75 1 i P PRS-
2.211 (ARSI E (5

SR FHRE RT3 B B[] 325 XoF A5 00 o, 43 6 47 €8 33 06 o
7 B2.2.17 TR IR AR RS IR, $2.2.27 T T
TSy BIERE 2.5.8.10,15.,20 pL, A4ERT-2 H
Z W), TF 56 ¥ 5L A M R | apigenin-6-C-arabinoside-8-
C-glucoside , 5 2F 5. & 41 3f] | 20-hydroxyecdysone 1}
AFXT O B B [E) o 255 7R, X 2 3 P A R | apigenin-6-
C-arabinoside-8-C-glucoside . 5 27 & 2 | 41 9] & | 20-
hydroxyecdysone 55 N Z: W) 4R 77 -2 (A X O B4 5[] 73
5ok 1,148, 1.542. 1.324,1.382. 1.651, RSD ¥J A~ Kk T
0.23% (n="6) , 7 B 0 12 A X4 B Bsf [10) 58 107 4% €6 3% 0 L
EECIE Y s
2.2.12  12HEBRAGF LR Y B B

B 12 R ol B 2 b 453 o, 43 A% 2. 2.1 7 I Tk
il ke 3 A R TR, 2 € 2.2.27 TR (4 i A5 R R RE N E
K ESM 18K i i 4 SR 77 -2 6 FR R R FE R | api-

genin-6-C-arabinoside-8-C-glucoside . #2F H & 41l % |
20-hydroxyecdysone [ &% it ; FELAGER T2-2 H N2, F)
FH QAMS VA THERE St h LA o3 19 35 1 o B
FTDNRE 23K, S5 R BCF- B . 32 F SPSS 27.0 Gei -4 4%+
PR 3 BT A A5 A T 0 ST AR e A I, A 8 K U =
0.05, Z5H (R 3) Wom, IR 5 it S s & o & i
ZR G L (P>0.05),
3 1tig
3.1 BIEXUSRINAEANER

AR FE i AR TR R O 28 (Il 3t B ) (B
PR (CHEE A 309% . 50% . 70% . 90% H 5 ) Ke 3 IS} ]
(30.60.90 min) #4171 oA, 25 H &I, fiFH 709% H iz
7 AR 30 min I, (8 %I AP AR QB w1 R4
B/ o7 1 I K (S/F = e O 723 3 S I i i N
FEIE L T A €435 4 [ACE Excel Cis-PFP (4.6 mm X
250 mm, 5 wm) . Hedera ODS-2 (4.6 mm X250 mm, 5
wm) ] ARG 1K (210,230,254 ,310 nm) AR (35,40
45 °C) i (0.8.1.0,1.2 mL/min ) X {305 3 55 1 1) 5%
Wi, 45 5 % 3, % ] ACE Excel Co-PFP (a4, DL
0.8 mL/min #E47 P, K5I K 3% 2 4 230 nm, AR
il 7E 40 °C , Xof (LRSI ) 73 B RSOCR B
3.2 IEPRA ST RIIERE

VR R S A B S AR R TR
REEZRACEY), HAETTR B lhig Jr i i) 25 BT AL
R)ZE, AR T -2 HAAPUR P/ IR AN FI TS AR
A K RIS M, © 7 2 IR A 5 R Py S5 A5 2 56
JE™ ; apigenin-6-C-arabinoside-8-C-glucoside H-A5 T 4 1k
P, AT AR BV2 /INBE 5048 L e i SRBE R o, 11 200 i
I FR 1B SFRAEA BT X B R ™ 2 e
R I EP ™ 20-hydroxyecdysone™ “TEHL 5 BT
SRS T TR AT S 3R 6 Rl SR
B MR RE S TE M BB R DB & . BRI, AR
FFFEEREIX 6 Bl A3 A A Tl B 24 b ) ot e 4 T s o

®3 HEMEENEER(n=2,mg/g)

4 B (ESM) TR SENER apigenin-6-C-arabinoside-8-C-glucoside RURE % 20-hydroxyecdysone
ESM QAMS i ESM QAMS ESM QAMS ESM QAMS ESM QAMS

NI 27053 0.1392 01378 42298 42403 36384 35748 0.1039 0.1035 43635 43906
82 17282 0.0340 00336 24318 24379 15767 15833 0.0241 0.0240 36723 36952
S3 22003 0.0459 0.0454 24088 24148 23904 29024 0.0801 0.0798 35434 35655
S4 1.6899 00390 0.0386 26984 27051 25540 25646 0.1325 0.1320 35761 35984
S5 12663 00967 0.0958 1.5474 15513 16324 1639 1 0.0649 0.064 6 25356 25513
S6 0.2983 0.0632 0.0625 0.5674 0.568 8 0.5011 0.5032 0.0326 0.0325 27182 27955
NI 13613 00176 00174 1.8625 1.8670 20913 20998 0.086 1 0.0858 34284 34495
S8 31042 027122 0.2694 35430 35518 50195 50403 0.0384 0.0383 48509 48811
9 20508 0.1047 0.1036 26844 26910 25931 26039 0.0536 0.0534 33025 33432
S10 1.8622 0.108 6 0.1075 25486 25549 17610 17683 0.0632 0.0629 33635 33844
St 17563 01536 0.1520 26290 26355 23742 23841 0.0397 0.0396 29022 29202
S12 26057 01296 01283 40551 40651 33952 34093 0.1024 0.1020 42383 42047
P - 0971 0.988 0927 0.984 0937
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ABHFGE R QAMS 12100 5 T o B v R 2 R PRI TR
apigenin-6-C-arabinoside-8-C-glucoside , 7 21 B & | 415
% .20-hydroxyecdysone 1) & 1t , J- 5 ESM I e 45850 7
A, g5 B, R H QAMS EE IR 5 Fh s it &
094 0.017 4~0.269 4,0.568 8~4.240 3.0.503 2~
5.040 3.0.024 0~0.132 0.,2.551 3~4.881 1 mg/g, 5 ESM
MEss R ES TG L,

25 L RTik AW 5T BT # 57 1) HPLC 45 8 & 3% Fil
QAMS ¥, ] Ry ¥ ol B 245 0 114 Joit o TP AR 2 42 o i
%%,
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