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Simultaneous determination of nine constituents in Jieyu Capsules by QAMS
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ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of oxypaeoniflorin, albiflorin, paeoniflorin, benzoylpaeoniflorin, saikosa-
ponin a, saikosaponin d, danshensu, salvianolic acid B and tanshinone I A in Jieyu Capsules (Salviae miltiorrhi-
zae Radix et Rhizoma, Bupleuri Radix, Acori tatarinowii Rhizoma, etc.). METHODS The analysis of 70%
methanol extract of this drug was performed on a 30 “C thermostatic Agilent Extend-C 4column (250 mmx4. 6 mm,
5 pm), with the mobile phase comprising of acetonitrile —0. 1% phosphoric acid flowing at 0.9 mL/minin a
gradient elution manner, and the detection wavelengths were set at 210, 230, 280 nm. Paeoniflorin was used as an
internal standard to calculate the relative correction factors of the other eight constituents, after which the content
determination was made. RESULTS Nine constituents showed good linear relationships within their own ranges
(r=0.999 1), whose average recoveries were 96. 97% —100. 18% with the RSDs of 0. 60% —1. 51% . The results
obtained by QAMS approximated those obtained by external standard method. CONCLUSION This stable and
reliable method can be used for the quality control of Jieyu Capsules.
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AT OEART BHRTE ., WA, By
& DIRZE | EWE L ROWIREE . W KR SRR
ARAGTARIT T S AR AR AL K AT R 2
W, BN P A 8 K EY, IR HLOG I W Ak
BEVERCN P WA A PG TT R IR T AR AE B A8 W
BAREIRARITRL, AR

oS5 Ty R & Lo B2, W AR bR
Tz TR R T, (A AE
FEXT R AN E . IMAE B SR . — T2
FHF B & B RIAEAE YRR sRBOC R, il
E 1 FPRRE S A . IS IR U S A R, R
Z R E A A R E A b 1 AR
OYANERE | X BRSO R A R R R
CRE T, B, ARSEE R HIZ i R
I fir AR e e Th A AR AT 251 . ATENER . AT
T, ORPEBEATA | R o, HEH 4, JH
ZE . PHRR B, IS, WEA R, UM
R 248 br B PR
1 #e

Agilent 1200 T AR £33 Y (3% Agilent YN
Al); LC-2010 By AH @35 ( H AR S HEA ) ;
AB135-S BRI TRV [ MpRei -+ R 24088 (1)
HIRAFE]; KQ-250DB BRIy P i ve oy (B
R A AR FRA ) .

ATEFE (110736-201842, 4EFE 97.4% ) . S&iH
B a (110777-201711, ZEEE91. 1% ) . 4R d
( 110778-201711, #i & 95.8% ). F} Wy 2 B
(111562-201716, 46 B 94.1% ). £+ = W 1,
(110766-201721, 4l 99.5% ) X} R 5h¥0y [ oh
B REM T bE; AT 25 XTI (39011-
91-1, 4l 98.0% ) W[ RS S B YR A R
N AT NEREE (39011-90-0, 4 97.0% ) |
RHEEAT 2577 (38642-49-8, #iiJF 98.0% ) . J}=
£ (76822-21-4, 4liJ¥ 98.0% ) XIS E i
A AEYFRHCARR A E AR (HARIE 0.5 g,
#5 171215, 180629, 190123) Mg [ H ik £ 24
KW EERL, CNER A2, BEiR . W B 5
Mrati
2 FEEER
2.1 &% Agilent Extend C B354 (250 mmx
4.6 mm, 5 um); WENMHLN (A) -0. 1% B
(B), BEREEVEME (0~12.0 min, 15.0% A; 12.0~
29.0 min, 15.0% ~ 36.0% A; 29.0 ~ 37.0 min,
36.0% ~ 51.0% A; 37.0 ~ 56.0 min, 51.0% ~

84.0%A; 56.0~65.0 min, 84.0% ~12.0%A); &
MK 230 nm (0~29.0 min, FALATZGH . A2y
WEEF . ATZ5H . R EEAT254F) . 210 nm
(29.0~37.0 min, SEHIRTFF a, SEHRAF )17,
280 nm (37.0~65.0 min, F}&%E | FIHEHR B, J}
ZEA )5 ARBE 0.9 mL/min; FEiR30 C;
HEFEE 10 pl,
2.2 B & KERIEAATAT, A
GNBRTT . AT, R BEATZ AT, SR RRAT a
SR A, PFER . FHWIR B, PSR, A
pndm A, 70% HYEEAG B RE 1 mL 43 5% 0.278
1.252, 2.344. 0.198. 0.152. 0.118, 0.176,
3.102, 0.356 mg R B B4 U, HG 2 I LGS
i, 70% HEER RS, EIAS (45 Lo BT i ik B 430
13.9, 62.6, 117.2, 9.9, 7.6, 5.9, 8.8, 155.1,
17.8 pg/ml) .
2.3 BES:ERHNE KHERBASNEY
1.0 g, F%MA 70% H B 25 mL, FREFHE, &
7 (250 W, 40 kHz) $2H 60 min, HUii, %=
iR, 70% FEEAN LK A B, 0. 45 pum fALIE
it ug, BpAE,
2.4 MIBEAEREREE HBKELTT T2 5%
WA AT, 2580 PESRYAYERE S, 42 <2.37
WUR ikl e, R,
2.5 FEFEK
2.5.1 LEtkFEE O Al BITERE
EATRGE B, 7 2. 17 TGS T R E
GERULIE 1, fUb T, AR i I LA TR
WEFEXTFR, DBEEYRT 1.5, HEISIENEEE S L
SR T 4 500, BTETCTHE,
2.5.2 ZMEXRRFEE KEWHR “2.27 W
FWGE B, 70% FF I AR 20 £ R R T 20 6 4
LARIRI A~F, 16 “2.17 WA 550 F sEREm
FEo LUETH UM AR (V) , o ik B A AR A
(X) #EAFEISA, S50, A4 FE4s AL
RN R RAT
2.5.3 FHXPARCIER FIE A& “2.5.27
TN ARER A~F, 78 “2.17 Wil T gkke
Mg, UATZYEE RS, THE AL 8 Al /XA
IEHT, 53R 2,
2.5.4 KiEERE  WE -l B Ew, &
“2.17 WAGESRAE R FEREIE 6 Yk, WIS A LA
2517 ATHNBRTT . AT RHBEAT T S
B a, R A, FISE HHBEKR B, P,
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1 &% HPLC &itE

Fig.1 HPLC chromatograms of various constituents

T1 BERDEEXR
Tab.1 Linear relationships of various constituents
% Ry r LMV (pgomL™")
RIS ER ) Y=1.490 2x10°X-767. 2 0.999 5 1.39~27. 80
ISESIAT R Y=7.344 5x10°X+1 078.3 0.999 1 6.26~125.20
AjEY Y=5.909 7x10°X+789. 6 0.999 5 11. 72~234. 40
< AT 2451 Y=1.377 6x10°X-755.9 0.999 3 0.99~19. 80
SEHH AT a Y=9.711 6x10°X+117. 5 0.999 7 0.76~15.20
Se A d Y=8.073 0x10°X-828. 2 0.999 6 0.59~11. 80
&% Y=1.128 6x10°X-1 152.8 0.999 1 0.88~17. 60
FHE R B Y=6.677 0x10°X-222. 1 0.999 4 15.51~310.20
SIS, Y=1.837 4x10°X+781.9 0.999 2 1.78~35.60
2 BERHSHEMNKREETF
Tab.2 Relative correction factors of various constituents
bR AHXS AL E R 7 ( AFRATZ 1)
- E=RIAS SRS ATYNERTT O RHBPSATE SeRtFa R d B E BB B,
F 0.386 4 0.8262 0.4318 0.601 3 0.730 1 0.5235  0.8853 0.3126
E 0.392 1 0.791 9 0.429 4 0.601 1 0.723 5 0.5097  0.878 1 0.316 9
D 0.398 4 0.814 0 0.429 0 0. 609 5 0.735 8 0.5295  0.889 4 0.323 7
C 0.399 6 0. 808 2 0.433 5 0.602 6 0.738 8 0.5373  0.8869 0.327 5
B 0.398 3 0.795 4 0.427 3 0.6156 0.738 6 0.5197  0.8843 0.319 3
A 0.3959 0.808 0 0.429 7 0. 606 0 0.730 4 0.5251  0.8854 0.3222
FHE 0.395 1 0.807 3 0.430 1 0. 606 0 0.7329 0.524 1 0.884 9 0.320 4
RSD/% 1.27 1.55 0.51 0.94 0.82 1.77 0.43 1.65
I M L RSD 43 il O 0.81% ., 0.77% . 1.65% .  BRiY. ~J25H . RHEEAT 25, SR a. 24
0.93% . 1.02% . 1.17% . 1.09% . 0.57% . 0.70% , B d, PPSE. FTH®R B, W, $46 &
TG B AT, RSD 4 % & 1.44% . 0.56% . 1.36% . 1.60% .
2.5.5 WEEMEIXE HBE—MARSNEY, 0 0.75% . 1.88% . 0.83% ., 1.26% . 1.19%, % W
“2.37 BRIk 6 b s TR, E <2.17 ZEEEYERLE
TEREAPE R HRE , WA, AN 2,506 REtEIRE HRUE AR, T o,
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2.4, 8, 12, 24 h 7 “2.17 TR(RES1F T Bhpt
WsE, MFFEAATE | AT NTEH . AT K
HBEAT 25 . Sellgif a, SeWigir d. P2 £.
FHBER B, PSR, WEHEFL RSD 40514 0.77% |
0.68% . 1.61% . 0.89% . 0.92% . 1.19% . 1.10% .
0.55% , 0.71% , KWL 24 h WERETEREF,

2.5.7 FEEMCRRLS  BUS A R AR A
iR, MR N, BEAN, FRECO 1, BHY
0.5¢, K% W Hxh fE S W (E AL AT AT
0.178 mg/mL, A725 M1 0. 832 mg/mL, 7525 F
1.654 mg/mlL, ZRHBEATZIE 0. 118 mg/mL, SEH1E
1 a0.092 mg/mL, SEH1T d 0.068 mg/mL, F}Z
% 0. 112 mg/mL, FHHER B 2. 046 mg/mL, FHSHA,
0.226 mg/mL) 0.5, 1.0, 1.5 mL 4% 3 i (4 %I4H
T 50% . 100% | 150% K°F), # “2.37 TR

e o IS, 1R <2, 17 WA Tk
FEISE, THRRIEER, 9558, AT AT INER
HLOATAH ., R BEAT R, SR o, SEHE
Td, 2R FHHR B, P, SRR
Gy M h 97.46% . 98.96% . 99.80% . 98.09%
97.61% ., 96.97% . 98.48% . 100.18% , 97.98% , RSD
gk 1.03% ., 0.72% ., 0.68% . 1.29% . 1.51% .
1.32% ., 0.95% ., 0.60% . 1.11%,

2.6 AAXMNBRIERFHaEES R

2.6.1 &%, AiGH: ASLEEET Agilent 1200
BB LC-2010 BY 4%, DA M Agilent Extend
C,s. Agilent Eclipse Plus C, Hypersil ODS C
Agilent Eclipse XDB C 434 (250 mmx4. 6 mm,
5 wm) XAHXSRIER TR, S8R ULER 3, W
¥ W

R3 AEMLE. BiEEXERIERFREZM

Tab.3 Effects of different instruments and columns on relative correction factors

HDUIE 7 (AR ~TE )

s it AT ATAWEETE AR SR e SR d PEBR SImmB SIS,
Agilent 1200 Agilent Extend C ¢ 0.394 7 0. 806 9 0.4313 0. 605 2 0.734 4 0.5219 0.8867 0.318 5
Agilent Eclipse Plus C g 0.398 3 0.809 7 0.434 9 0.608 1 0.738 7 0.5256 0.8921 0.321 4
Agilent Eclipse XDB Cj;3 0.395 9 0. 809 2 0.434 6 0.607 9 0.738 2 0.5264 0.8905 0.319 1
Hypersil ODS C 0.3925 0.804 3 0.429 8 0.604 8 0.7345 0.5207 0.887 1 0.317 6
HE LC-2010  Agilent Extend Cig 0.390 3 0.802 9 0.428 6 0. 600 4 0.7327 0.5186 0.8813 0.312 1
Agilent Eclipse Plus C g 0.391 1 0.804 3 0.429 9 0.602 8 0.733 1 0.5201 0.8796 0.314 9
Agilent Eclipse XDB Cj3  0.392 3 0.805 5 0.437 5 0.602 5 0.740 5 0.5197 0.8815 0.3127
Hypersil ODS C g 0.3852 0.798 9 0.425 6 0.601 2 0.725 4 0.5139 0.878 6 0.304 6
FEHIE — 0.3925 0.805 2 0.4315 0.604 1 0.734 17 0.5209 0.884 7 0.3151
RSD/% — 1.01 0.44 0.90 0.48 0. 64 0.76 0.58 1. 69
2.6.2 FEIR ARIEALEAE 25, 30, 35 CXHAH i,
XPRIE A T2, 45 R ULk 4, WA IO R
x4 AREERNHEEIEEFHI0E
Tab.4 Effects of different column temperatures on relative correction factors
P~ ARXIREIE B ( ARAT 2 1)
AT AT AR A EEAT 21 SEE e SeREH d HEE M S,
25 0.391 8 0.793 6 0.419 5 0.619 2 0.742 8 0.5150 0.890 7 0.316 5
30 0.387 3 0. 806 4 0.4235 0. 605 1 0.7355 0.522 4 0.8829 0.327 8
35 0.3950 0.812 2 0.4310 0.601 6 0.731 4 0.508 6 0.886 5 0.3216
TFH(E 0.391 4 0.804 1 0.424 7 0. 608 6 0.736 6 0.5153 0. 886 7 0.3220
RSD/% 0.99 1.18 1.37 1.53 0.78 1.34 0.44 1.76
2.6.3 B E ALEEEEPGE 0.8, W,

0.9, 1.0 mL/min X ARXAZIE 5 A2 0, 4558 W
5, ARIEIICH R,

2.6.4 ORFIETERL  ASIH LU X R B 8] i
PR @G, JFH 4 “2.6.17 WUF &, &
EAEXT B R, SRR 6, W] 2

2.7 H&AHEFMNE BIHAAM, & <2.37
TR kAT & 3 etk i s, #E “2.17
AT S T AR, 430k A MR ik i — il 22
VAT AR, S55HR0EE T, vH 2 Rk
ZERAHIT (RSD<2% )
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Tab.5 Effects of different volumetric flow rates on relative correction factors

BUR HL/ AEXFAL I B - ( IARATZ )
(mLemin™") AT AT INER T IR H AT 251 SRR 2 SeBARTEd &% FHEig B FISE,
0.8 0.392 5 0.805 6 0.426 9 0.601 3 0.7225 0.523 6 0.878 9 0.317 1
0.9 0.394 7 0.808 1 0.429 5 0. 605 1 0.734 6 0.524 8 0.885 7 0.319 8
1.0 0.397 1 0.807 4 0.434 7 0. 609 4 0.738 3 0.530 7 0.894 3 0.326 4
214 0.394 8 0.807 0 0.430 4 0. 605 3 0.731 8 0.526 4 0.886 3 0.3211
RSD/% 0.58 0.16 0.92 0. 67 1.13 0.72 0. 87 1.49
Fz6 ARMUFE., BIEEXTEXTR B B0
Tab. 6 Effects of different instruments and columns on relative retention time
o @ik _ AR PR B I ] ( NARAT 2 ) ]
AT AR T BRI SERT o SERT d FIBE FHRm B HESEI,
Agilent 1200 Agilent Extend C g 0. 660 2 0.798 4 1.1252 1.3772 1.4634 1.8261 2.0439 2.1984
Agilent Eclipse Plus C g 0.658 7 0.782 8 1.120 1 1.3736  1.4507 1.8168 2.0346  2.1979
Agilent Eclipse XDB C ¢ 0.663 9 0.800 9 1.125 8 1.3815  1.4653 1.8291 2.0476  2.2062
Hypersil ODS C 4 0.665 3 0.802 7 1.127 6 1.3964  1.4769 1.8312 2.0485  2.2079
9 102010  Agilent Extend Cq 0.654 6 0.779 7 1.119 2 1.3696  1.4682 1.8177 2.0394 2.1824
Agilent Eclipse Plus Cq 0.653 1 0.788 3 1.118 6 1.3612  1.4655 1.8201 2.0257 2.1819
Agilent Eclipse XDB C ¢ 0.658 2 0.795 4 1.126 4 1.3734  1.4502 1.8237 2.0456  2.2045
Hypersil ODS C 4 0.662 8 0.803 2 1.127 1 1.4038  1.4846 1.8404 2.0759  2.2042
THIE — 0.659 6 0.793 9 1.123 8 1.3796  1.4646 1.8256 2.0452  2.1979
RSD/% — 0. 66 1.16 0.34 1.02 0. 80 0.43  0.71 0. 47
x1T BRAESEENELER (mg/g, n=3)
Tab.7 Results of content determination of various constituents (mg/g, n=3)
o 171215 180629 190123
Stk —MZPE RSD/% HMrvk —MZPFE RSD/% SR —IZPE RSD/%
SERED 3.296 — — 2.969 — — 3.621 — —
AARAT 0. 359 0. 363 0.78 0.307 0.314 1.59 0.391 0.383 1.46
ISESTATERER 1.672 1.697 1.05 1. 506 1. 539 1.53 1.916 1. 871 1.68
R AT 251 0.232 0.227 1.54 0.242 0.238 1.18 0.199 0.204 1.75
ST a 0.183 0.185 0.77 0.210 0. 206 1.36 0. 166 0.169 1.27
e AT d 0. 134 0. 131 1. 60 0.114 0.112 1.25 0. 151 0. 147 1.90
FI&% 0.219 0.215 1.30 0.189 0.194 1.85 0.239 0.236 0. 89
FHE R B 4.125 4.075 0. 86 4.531 4.515 0.25 3.922 3. 966 0.79
P, 0.451 0.441 1.59 0. 389 0.391 0.36 0.475 0.470 0.75
3 itig FE . PR AT AR AT 251 bR
3.1 FalRa ik BAKRTD S FR0EM, 3.2 AsmdE AKLEEE T IAECNHE-
WHORBRK, MEZ,; S, A B, el KT HEEOK, RS TR AT 251

M, JeE . MR, SAEZY; HAT. E S
FRMLZNT, IORRAU " TWRTT 05, 3 AT
2, M IRIAERE, BB, Wik
2y, HwgRmEy, gy, e, HLER0
Tl BUIHAREI D, S5 2y e bn S LR
ZionE, AR fe. (EZRYEIN, ARSCIR VPR
HPISENR PSR FHRR B, FHZE,,
Fi2G e AR S 2 H o, SEWIH d, Mk
AN EE MO AT AT N ERTE . ATE
RN AT A R SE RS, IF LA IR G AR
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