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Determination of constituents of aurantio-obtusin, emodin, rhubarb, and
physcion in Cassiae Semen by multi-components by single mark
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Abstract: Objective To establish a quantitative analysis of multi-components by single mark (QMSA) for determining the contents of four
anthraquinones (aurantio-obtusin, emodin, rhubarb, and physcion) from Cassiae Semen, and verify the feasibility of this method in quality
control. Methods The medicinal material of Cassiae Semen was used as the research object, emodin was used as reference, two kinds of
correction methods were used to establish the relative correction factor (fi) of aurantio-obtusin, emodin, and physcion. The amount of each
component was calculated, at the same time using the external standard method for determination of the three components, comparing the
difference between calculated values of QMSA and measured value to validate the feasibility and accuracy of QMSA. Results The relative
correction factors of aurantio-obtusin, emodin, and physcion were established, without significant difference between the calculated values by
QMSA and measured values. Conclusion The experimental QMSA method can accurately determine the contents of the four
anthraquinones in Cassiae Semen, and can be used in the multi-index evaluation in Cassiae Semen anthraquinones constituents.
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1.1 {38

Shimadzu LC-20AT 20 AH (i 2 &,
SIL-20A [ 5hiEFESS, SPD-20A il 3%, CTO-20A
FEIRAR, LC solution to il TAERN A (HARH A
A] Do Agilent 1260 = GBAH (Y, G1311C PYJT
%, G1329B #EFERE, G1316A HAE, G1362A K
Mg (L Agilengt 24 7)); BP211D HLF TR
({8 [ Sartouris I3 A MR A W] D5 Jig #e 25 KAX
RE-2000B (_FifE 7R A0 AXE%) D5 UPT-I-10T fiL%
RYNBAKHL A AR A PR 2D,

1.2 RASEH

KIEEFEE G5 110758-201013), Kz (it
5 110756-200110), Kuily (fit'5 110796-201017)
B0 E S 2 e TR, BRI R (LS
must-15042315) 18 5 DY )14 S R R A IR A
Al PR HPLC WA —iEAS I T 4y
AT 98% LA I LM A il (18 254 Ak 2 )
AIRATF]D, K ALK, Hpm e,
1.3 ##%t

6 LR B T 25464 1 2015 4F T sl A AE i b
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Table 1 Sample information

' FERA TR FERIUE 7
JU Y] Cassia obtusifolia  JSHFE2CAEERE  ARA
2 g o) JSRN K

3 JaEsEfEt Al 2kA i DY) 4RR
Y4 /NRW Cassiatora IS EtAVHZIRTES P SAR
J5 JskT et D) 14RRH
J6 JlEk et VAT P A

2 FiEE%ER
211 @& E ik Hh Wondasil Cig#F (250
mmX4.6 mm, 5pm); LL0.1%BERRKEFR (A -
LM (B A s, BEEEUENE: 0~10 min, 30%~
50% B; 10~30 min, 50% B; 30~65 min, 50%~
85% B; 65~70 min, 85%~15% B; 70~80 min,
15% B. ABURE 0.8 mL/min, Ky K 285 nm,
FEHE 30 C.
212 IRAXTIUEEHI i O S e E
KRBFE . KB, KR PRNE =, FEmE,
ToK LTE-BEIR T (2 0 1) JRAT I 3 1 B 5 B
W EE 1.64 mg/mL. K33 0.400 mg/mL. K
%y 1.29 mg/mL. K35 % HEK 1.26 mg/mL KK,
1R 25 0 OB Ao 0 DR 25 B B E R 5 25 T
% 1 mL ¥ %% 50 mL &, oK ORE-BER 4
B 21D REWHWREBERZIE, #Y, IRRS
X R
2.1.3 PRSI B AR G 4 50D
2510 g, RiEwoE, ERIEHEIVMY, R mAH
¥ 50 mL. FREJTE, INFAENT 2h, B8, HRRE
i, H RN ERR R, A, JE, R%E
I ELYEW 25 mL, Z&+, MR 30 mL, E/KE
HOINFAGKAAE 1 h, SEERAHEL, F =S e R4 4
W, BHR 30mL, A=/ R, FoARIE T,
PRI 2B IR 26 (2 0 1) IR AR, ¥
Bx25mL miith, HWmBERZIE, 5, g,
INELyew, BIfS.

3 SR MR 3 T Rt R 5 A VR A
20 uL, FENWBAHERES, WE, SR 1.
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E1 x8RME (A) RRATHS (B) HPLC BiEE
Fig. 1 HPLC of reference substance (A) and Cassiae
Semen sample (B)

2.1.4 ZMECRFL I “2.1.27 TP IRA
VW 8+ 124 15, 18, 20, 25 uL, F Bikai stk
WE, DX IR IR (OO AR SR, 1§
A (YD) AR, HEAT RN, #5461 RDA
i o WA XIS IE AR, o LAMERELE 3 F0 10
HERG MR E R, 2R N 2.

2.1.5 K REEREG  HU “2.1.27 TR RS I
Wi, ESEHERE 6 YK, BER 20 L, 3P0 & K
VETRIAR V5 IL RSD, 45 ARl 2. K&,
KHEHY . KHE R RSD 20514 0.51%- 0.23%.
0.15%- 0.23%, KRS R

2.1.6 EEMRE IS FEAE “2.1.37 il 6
AR SR, R, 158 O3 () B 2 %
H.RSD, R RIIR. KK, K. KK
R 35 U o Foor oA 0.120% . 0.034% .
0.168%-0.028%, RSD 43 %14 2.45%.4.16% 1.39%
3.65%, RATNEHEE M R,

R2 AMBERENSLERAER

Table 2 Linear relationship of four kinds of anthraquinones

Xof FEL (5] )= 5 72 r LRV /mg JE 5 fi/ng Kl B /ng
RS Y=8 885 X+5.819 3 0.999 9 0.262 4~0.820 0 3.936 1312
N E Y=5455 X—1.335 0.999 9 0.032 0~0.200 0 13.910 4.636
PN Y=2817.2 X—3.5273 0.999 9 0.103 2~0.645 0 23.040 7.680
KB Y=4334.9 X+4.404 3 0.999 9 0.100 8~0.630 0 12.800 4267

2.1.7 RoEthikee  BCC2.1.37 TP R SR
ST 00 20 4. 8. 120 24, 36 h HEREHT, 4
S SR A5 14y e T BRI B L RSD, - 45 SR B v
BHZE. KB, KEmy . K H i RSD 407 N
0.52%- 0.97%. 0.50%. 4.39%, 2&HIFE WAL
36 h WARIE -

2.1.8 OFEMEISCERAES RS EUR E #. K
TR KIS KT 2 R R Sl S
MR AT SRR R R, KR, KSR
T FE 0.582. 0.175. 0.842. 0.180 mg FIM I,
BUI5 FEGN 6 4, BHY 0.5 g, 0B IDA BRI 1
mL, FZME RIS OTVE, IMNTEE 46 mL il
FRER, E FIRVBAR R A NE, VAR
W L H RSD, 45 RT3, KBTE . KB
KB K DA [ 530 101.5%. 100.8%-
98.9%- 102.9%, RSD 73 %4 1.67%- 3.60%- 1.71%-
1.39%, KA TE LRI B 4.

2.1.9 M YRS 20 05 S0 BN A AKORH B R A
FEMEAEAL £0.05% HEAR L +5 C R EAR
£ £0.05 mL/min BEATIE R, A OGEAT A AR
Ao AT [ — b B 7 4 P sy (i S H RSD. &5
BB T BT o i 4y BUE ) RSD )<
5% R IEH AR I .

22 KRIERFItE

220 ZAERKIEE SRR A R R
FE RVHE T figs BOFRIMENE R B fse fios THE
N fs=(CoX ANCe X Ag)s FRM RS AR IR T4
AR Co=(CoX A)(fis X Ag)o P Cs S I8
SRR, A SRS, C oAb
WA RS, Aw A0 R 2 23 o i e e T AR,
Co RIS FRIRIE, A A I 2L 53 (0 3 Ve Ve 1]
o N IG5 S RAG— DN S I TRk S G R
TG TR Aso IERERTIT A NS AR5y
S ERNE 3.
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Table 3 fi/ using emodin as reference

LA s I3 A T KR fs

1&*—? E/HL f&(w‘a‘f}w)J,%:/)\ﬂlé: f)\ilim/kﬁ‘a%: fAm,%;mM/)\ﬁa%:
4 1.650 0.515 0.811
6 1.643 0.518 0.804
8 1.640 0.515 0.802

12 1.636 0.516 0.799
15 1.634 0.516 0.798
18 1.632 0.515 0.797
20 1.633 0.516 0.797
25 1.633 0.516 0.798
SFEME 1.638 0.516 0.801
RSD/% 0.36 0.18 0.56

222 brfEMEE TEARHEINZE Y=4 X+B T, X=
(Y—B)/A=Y/A—B/A, T B{HMH JiRzs5]iE,
TE A/B KT 100 I, B/4 v LAZIE AT, B
LA X=Y/A HEAT 5 W fus UL HARIR 4 2
FEE R (fs=A/Ay), BT LS B ek #E 55
RN E . Co=A/(AsX fis), As WS Y
R, A HABXT IR R . N T e T
S AR 2R TR A S5 B2. Ki
My K 3 F R AN T K38 AR R IE BT fis
39k 1.6291 0516+ 0.795.
223 fu EEPEHES EERTARSEGEN 3 R
¢ (BEELC20A (2 ) Hil Agilent 1260) AN (A1
#: (Kromasil Cig 250 mm X 4.6 mm, 5 pm; Wondasil Cig
250 mmX4.6 mm, 5 um; Diamonsil Cig 250 mm X 4.6
mm, 5um) X fis P50, 2550 0E 4,
2.3 QMSA JE#EFN & iElg R E 4L

QMSA V2t i U IR A 5 00— M mT LA AR
XA B AR 25 G (0% PRI B AIE, DA S AR DR (1 25 40
WOBCREIE R E AL R AR (2, by w1, o)
o . AN OR TR S A ey SIS s TR
WAL, T AT rs=tra/trs GNP rs N
FEXTOR B ISFIA], - g R A5 DU G508 BEOSH R BE IRFIR] S 2
NSRBI TA]D o AHIE 5T 53 79 2% AR OR BE (B AR
AN TR i FRSCRS FIAS [ it R B AT PR T . 45 2
W& 5.
2.4 QMSA JE5IMRENELS R ELEL

TSR SMRIE R W] - 5 i R 2R ke o3 ik
T2 Ay RS e, PR A7) QAMS ) 3
ATV, IR 2 PO kv S g AT g, DA
B UE QMSA V2 F T ¥R W - v BB SE 22 i bR i o3 5T

F4 TEXWE. FRENE. TRGIEER fi, BEZNE
Table 4 Effects of different laboratories, instuments, and

columns on fiy
D& Eit]
LZHER 1260

sz fompons f xomma ko

Wondasil 1.629 0.516 0.795
Kromasil 1.629 0.516 0.795
Diamonsil  1.656 0.517 0.807
Shimadzu LC-20AT (1) Wondasil ~ 1.598 0.507 0.785

Kromasil 1.620 0.507 0.789

Diamonsil ~ 1.670 0.518 0.815
Shimadzu LC-20AT (2) Wondasil 1.618 0.516 0.793
Kromasil 1.640 0.508 0.794
Diamonsil  1.640 0.529 0.803

FHME 1.633 0.515 0.797
RSD/% 1307 1354 1.173

FS5 QMSAEFFMM S BIGIERIEMN
Table 5 Positioning of components to be measured by QMSA

fids il

Vas B ik Vas Koy Rk Vag KEma/ ki

2 1260 Kromasil 048 1.36 1.50
Wondasil 0.47 141 1.57
Diamonsil 0.46 1.53 1.71
Shimadzu LC-20A (1) Kromasil 049 1.36 151
Wondasil 0.50 1.35 1.50
Diamonsil 0.48 1.44 1.59
Shimadzu LC-20A (2) Kromasil ~ 0.49 1.37 1.51
Wondasil 0.49 1.36 1.50
Diamonsil 0.47 1.44 1.60
Tl 048 140 1.5
RSD/% 2.63 425 4.58

P IHERTE . S5 RRET, 2 RO iR IAS I e B
T RBRER oy A B E 2R, RSD<5%, $#27R
AL TR R B E . SRR 6.
3 g
3.0 KA RYIE R

SR W e eV, 1E 200~400 nm
X 4 PR BT T . g5 R ORI T 2
R E - KBy K3 S i) r 284, 222, 225,
223 nm A ORI, LUK ZE. Ky, Kig %
FIESE 285 nm PIT ARSI, AL L5558
TEPE 285 nm 1E AR .
3.2 ASYRNIEE

ARSI IR K AN NS, K E B 15
PR AR, 16 R I G R S VR S T
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R6 IMRES QMSA ERIZNERBFHRERERS (n=3)

Table 6 Determination of anthraqinone contents from Cassiae Semen by external standard method and QMSA synchronously (n = 3)

‘ R PR A 2/ % K% K3 5 H /%
B KIE/%
bRk QMSA VL RSD/%  AMsik QMSA YL RSD/%  AMMwik QMSA YL RSD/%

J1 0.032 0.125 0.123 0.62 0.238 0.238 0.12 0.047 0.046 1.37
12 0.022 0.089 0.088 0.56 0.081 0.081 0.17 0.023 0.022 1.26
13 0.070 0.086 0.085 0.58 0.279 0.278 0.15 0.063 0.061 1.37
14 0.012 0.051 0.050 0.70 0.100 0.100 0.14 0.062 0.061 1.26
J5 0.032 0.121 0.120 0.47 0.168 0.168 0.13 0.028 0.028 0.50
J6 0.011 0.072 0.073 0.02 0.104 0.103 0.14 0.034 0.033 1.68

SV TR AR, PIIER K Z NS

MR- 284 T 3 AR B AT E

3.3 QMSA E#FN & iEEs) E L
H A 3 2 R A (i U i 7 vk

ik, ik, ik B GIREMEE S 3 Ry

o WRIGRIN 4 Bl B o 70 A [R) e B0

THEASCRI AN [] ity L8 135 A 1100 A 6T I T) £ B ARG B I

Z= 5, HRSD ¥J/NT 5%. PRIEAIH 5256 2 7 1)

15 U AEDRT IS [R] O B (B 465 6 D' 1% vk B o] A o

kg,

34 MELERSH
AT E T 6 LB 4 Bl RS i o3 1

S RIARE S 1 KT 0.08%I1M4T 4 #ik, K3

fy e KT 0.2%M04 2 fit. 74 ChEZy) 2010

PR R BH 0 5 T R B2 AN 2 ke W]

Wi b g ] 7 2 iR, A OGN

It A
AHWFFUR ] QMSA V4 R X e B 7 4

PR Loy AT T 05« 45 SRR RH QMSA 1l

SLIR 85 R 55 HM PRI e 45 SR oW 8 22 7, AT LSRGk

/DR B PR 2R L ORIy K 3 R RO I LT

WL fus Kt e T, SEBL B T 2

4 Bl sy e . SEUREEL ) QMSA VA el

T 20 BRI P e A TR T
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