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HE:BH AIRHMNELAEREFAREF HHBF 5-0- FEEMTREF KRR XEKRERABG—0 %F
(QAMS) % . FiE  &iE42 A &A)4F BDS Hypersil™ C 4 (250 mm X 4. 6 mm, 5 wm) , %3548 4 THE — 0. 05% B 82 K 7 i (B FL2EBL)
A 1.0 mL/ min, 4Rk K A 225 nm, HIR A 30 C,HAHFH 10 nL A 2534 Ak, i L4 4 Fr o dd st B/ T
(RCF), % 31 vA QAMS il & 4%, il it QAMS ZAn P47 569 Pearson 240(r) B R THRMA LR L& SRS AT RES A
J£5.58~55.81 pg/ mL.18.78 ~ 187. 83 wg/ mL.7.39~73.91 pg/ mL.4. 78 ~47. 81 wg/ mL.4. 99 ~49. 98 g/ mL & B A 5% @ 2
ZEXZRRIF(r>0.9997,n=6); &M A 0.15~0.63 pg/ mL; 5 FE AR TR R RSD 340 T 4.0%;F 3 mife
HCFEA 97.52% ~99. 22% ,RSD A 0.72% ~2. 14%(n = 6) S RFEF 5 - 0 — FRA M T KRB AFE AR X EARFIZEABI AT
% 2369 RCF %% % 0.491,0.491,0. 796,0. 946, B Fh 7y ik Lik 4 #8549 r 39 2 0. 997 4518 & 569 QAMS 3T AL AR &
R F A R R
KER: 2 AR E;— M S % AR ERT; 545

Simultaneous Determination of Five Active Components in Jinshen Huashi Capsules by QAMS
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Abstract: Objective (QAMS) method for

simultaneous determination of prim - O - glucosylcimifugin, paeoniflorin, 5 - O - methylvisammioside, costunolide and

To establish a quantitative analysis of multi - components by single - marker
dehydrocostus lactone in Jinshen Huashi Capsules. Methods The chromatographic column was BDS Hypersil™ C, column
(250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.05 % phosphoric acid aqueous solution (gradient elution), the
flow rate was 1.0 mL / min,the detection wavelength was 225 nm,the column temperature was 30 °C,and the injection volume
was 10 pL. Paeoniflorin was used as the internal standard to calculate the relative correction factor (RCF) of the other four
components, and the content was determined by QAMS method. The reliability of the results was verified by the pearson correlation
cofficient (r) between QAMS method and the external standard method. Results
were 5.58 — 55.81 pg / mL,18.78 — 187.83 pg / mL,7.39 - 73.91 pg / mL,4.78 - 47.81 pg / mL,4.99 - 49.98 pg / mL,
respectively (r = 0.999 7,n = 6),and the limit of detection was 0.15 - 0.63 pg / mL;the RSDs of precision, stability, and

The linear range of the above five components

repeatability test results were all lower than 4.0%; the average recovery rate was 97.52% - 99.22%, with RSDs of 0.72% -
2.14% (n = 6). The RCFs of prim — O - glucosylcimifugin,5 - O
relative to paeoniflorin were 0.491,0.491,0. 796 and 0. 946,respectively. The r of the above four components by the two methods were

- methylvisammioside, costunolide and dehydrocostus lactone

all = 0.997. Conclusion The established QAMS method can provide reference for the quality control of Jinshen Huashi Capsules.
Key words: Jinshen Huashi Capsule; quantitative analysis multi — components by single — marker;relative correction factor; multi —

component ; quantitative determination
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Fisher 22 7)) ; Agilent 1260 7 55 20 AH €A 15 (32 [ Agi-
lent A 1] ) ; MS205DU ZUKS % Hi - (M RE D FE R 24X
28 B A PR F) LR EE 4 0. 01 mg) ; AKBZ — RODI - 50
TR S5 = T Al KL (AR S ART 7K ik 38 1% £ A B
ST s WE — S00EHT AU 45 48 8 75 L (77 % 6
TR ARAFD

1.2 X%

G S AR (f ol T 28— N R BE B, #5430
202205121202205122202309141202309142202309143);
Xof B 25 SR B ke R (L5 R 111525 - 202313, 5 i
99.8%),5 - 0 — H BEAEHT FORBEH (HIL5- R 111523 -
201811, & #& 97.4%) , ~j 25 11 (it 5 4 110736 -
202246, & 1 96.7%) , Ft R & 1 (L5 111522 -
201913, & 1t 94. 6%) , K& N R (L5 111524 -
202312, F 1 99. 6%) , YW T v [ £ b 24 il A A 5
B R &5 42 B S CHAT ORTE VB BB
FIAR (BRI ) Wk 5 A B CI ) L Sy it oy o s 236 A 0 A
UEBE 2508 PO AR A S R 3 A 4 1 B AR RE s I 6
T, AR 4R A 2, K o Ak oK
2 FHESER
2.1 fitsH

0,135+ 2 AR R 4R BDS Hypersil™ C g £ (250 mm x
4.6 mm,5 pm) ;i SHAH : ZIE(A) = 0. 05% Wi i K 1%
W (B) REEVEL(0 ~ 12 min i 13%A — 25%A, 12 ~ 20 min
I 25%A — 65%A , 20 ~ 40 min I 65%A — 78%A , 40 ~
41 min i 78%A — 13%A ,41 ~ 48 min I} 13%A ) 5 i 14
1.0 mL / min; ¥ 3 K 2 225 nm; #5230 °C; HERE R .
10 Lo
2.2 BREHE

TR GOk Bt V25 VA < SO JRR 3% X R 14, 75 mg, H

WRRAE , B S0 mL AR PR IRAT 254 .5 - 0 -
FH AR Hr K B R A R R R T 4 DY R X iR
il 24. 28 mg.18. 79 mg.12. 00 mg. 12. 52 mg, K B E
G125 mLAS D i P s e, RS ()32 280 W A
45 kHz, FIE)ACFE S5 min, I EEE 2, A5 2 —X] 1R
A A3 ) B 10. 0 mL . 10. 0 mL.5. 0 mL.5. 0 mL,
5.0 mL, % 50 mL 25 s ff rbr , i F st 2, ol BB sk
S35 4 55. 81,187. 83,73.91,47. 81,49. 98 pg/ mL iR
BT B

P SV 20 KRR S NS R TR &), BN
1.0 g, KPR , B 100 mL H-ZE = ff 3 4, A
25 mlL, FRE B, 48 75 AL B 60 min, HUH O, FRFR
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2.3 FEEER
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1. Prim = O - glucosylcimifugin = 2. Paeoniflorin = 3.5 = O - methylvisammioside 4. Costunolide 5. Dehydrocostus lactone
A. Blank reference solution B. Mixed reference solution C. Test solution D — F. Negative reference solution (lacking Saposhnikoviae Radix,Paeoniae
Radix Alba, Aucklandiae Radix,respectively)

Fig.1 HPLC chromatograms
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W1,2,4,6,8,10 mL, 7% 10 mL A& G, i B
25805 T SR IR B R HE St VA VR o A R R DG e,
2. VT (% SR HERE I S , T SR 0 T AR o AR A o3
JR e RE (X, wg / mL) AR AR AR T AR (Y ) S AR b itk
FEMEINH AR WK 1,

F1 LHEXRRKENRERZLER(n=06)
Tab.1 Results of linear relationship and limit of detection inves-

tigation (n = 6)

SERE il R

KA
(pg/mb)  (pg/ml)

BE7# r

HFikEH 5=03.799X +4.4319 0,999 5.58~55.81  0.19
GERS Y=11.664X,+10.387  0.9997 18.78~187.83 (.63
5-0-FAENFMAES £ =03.84X+5.6356 0.998 7.39~73.91 0.2

AABRAE Y= 14.437X,+6.925  0.9999 4.78~47.81 (.16
FARFRAR L=12.275K+3.34 0.9998  4.99~49.98  0.15

RO B 25 5« 43 A 2% e 2. 2 300 T YRS ) B
RIS B A5 U, T 2. 1 T (i 2 (- BRI 22, LA
fEMEHE 30 1A UERE R OV EAG I PR 25 SR L2 1,

H PN H () 2 U - B 2. 2 T TR A 0 BRI
TR T, 4% 2. 1 TR (85 SRR SL IR R A2 6 1K, LA M
L3 dBER TR SRR 0 SR g I AR o 25 SR TR R
T AT 5 - 0 - HIE4E T R BE T R B IR N 5
AT NEE H NI E W 1 FRLA RSD 43 310 0. 73%,
1.07%,0. 53%,0. 33%,0. 48%(n = 6) ; H [a]3 % W i £
B RSD 43 50 K 1.17%, 2. 45%, 3. 06%, 1. 81%, 1. 79%
(n=3), RN E R4

R M B0 - B 2.2 TR HE S W (HE S
202309143 )i &, 70 5 TE R FiE 0,3,6,8,10,24 h,
Fi2 2. 1000 F €035 2 AR R I 2 , T 3% 6 T A &5 SR T kR
FAF AT 5 - 0 - HIRZERT IR B ORI N R
I SR F R N TR 04 1T ARG RSD 435 R 1. 56%, 1. 32%,
0.79%,0. 15%,0. 24%(n = 6) , F& B HEIR 5 A W e =5 i
JiCE 24 h NFEATRE

VR  BURE A (L5554 202309143) 25 1.0 ¢,
RGBT 45 600, 442 2. 2300 F Jr vk il & ik i s T, 1
Fi 2. VI T (3% S5 R RE DN 5, 10 S0 i BT
B G R TR E A AT 5 - 0 - H ILZE T PR E |
AREFIENER  EEARTRANERAE Y & &5 5028 0. 473,
1.761,0. 660,0.481,0. 671 mg/ g, RSD 43 %4 1. 89%,
1.63%,1.23%,0. 82%,0. 75%(n = 6) . F W Jy itk E 2 P
47,

A il R B A A A (S
202309143 )& &, 23 WA 2. 2300 F FHRR AT AT 254
5 -0 - YRR EE T R FRNEL L EATREN
fik 2 BB ST 449 1. 0,1, 0,0. 5,0. 5,0. 5 mL, 2. 275

5 A B SV T, PR 2. 1 T (L S R
FE O SRR IE TSI IR 45 8 IR 5 Fh R
B 2 AR (81 R 3 301 A 97. 52% , 98. 34%, 98. 20%
99.22%,98.42% , RSD 43 5|} 1. 21%, 2. 14%, 1. 85%,
0.82%,0.72%(n=6).
2.4 QAMS JEMIEST

AEG AL IE - (RCF) TH3 : A 52 R H 22 s OE
TRB T RCE, 440 2. 3T R4t o RFFEE 5 P4 64>
Jo e i P D TR AR A B it R FR A RCEF = £,/ f, =
(C;1A)1(C.1A) =(CxA) T (C xA), 5 IAT 254
(S) A ABRYITFREFRRER 7 (A) 5 - 0 - HIEGEHTRT K
BT (B) ARFEEHNEE(C)  EEAARF RN (D) RCF,
SRS 53 3R AR A5 R B A3 1) 48 A GE PR F
AHNC 53 500 Ry PN 40 ey g T AR o £ VAR T, AR €433
SRAREIN B A P e T RRURT BT S MR B L A5 SR L 2.

®2 EMKREERFITEER
Tab.2 Calculation results of RCF

FREREE _
RCF X RSD(%)
1 2 3 4 5 6
Lo 0484 0.489 0.500 0.490 0.492 0.489 0.491  I.11
L, 0.48 0.487 0.501 0.488 0.491 0.490 0.491  1.08

fis 0.794 0.798 0.808 0.809 0.805 0.766 0.796 2.02
fy,s 0.930 0.939 0.964 0.943 0.950 0.949 0.946 1.23

RCF it F 1 % 82 . B 2. 2 350 1R A 0 BE 5 5 W 3
LR /R B N R 3 L = o D o e 2 S N X
F45E BDS Hypersil™ CISET:(ZSO mm X 4.6 mm, 5 um) N
Agilent Eclipse Plus C g #¥ (250 mm X 4.6 mm, 5 pm) .
Sepax Amethyst C s — H A EFE (250 mm X 4. 6 mm,5 pm) ,
FEHR (25 °C .28 °C .30 °C .35 °C), i (0.9 mL/ min,
1.0 mL/ min. 1. 2 mL/ min)%f RCF AT 321 . 25 5 AN
[] i L€, 35 A DU S I, 2% B 3 RCF By RSD ¥/ T
3. 0% ; 2078 AT I A1 L 5 B 43 RCF 1Y RSD ¥/ T
2. 0%, 7 0335 HE e i i i 0 2ok, R TR A —
T Bl N Bl RCF it P R 3 L3R 3
2.5 BiRBo EigiEE s

B2, 2350 IRA N BRI RS &, 440 2. 1 30 F (g
ZRAFIEREDIE | SRR X B B[R] (RRT) 3 - 150 431 %
S ) 5 ASORORA (0,35 1 (Ultimate 3000 7 125 2% i A (5,3
5 Agilent 1260 7 /&5 280 AR (354 ) AN [R] €4 35 4F ([7]
2. 4T ) B LAATET AT (S) i N FR Y 4 R 43 19 RRT. 45
AR 5 N ERYI Y RRT 9 RSD ¥/NT 4. 0% , W {5
T AT AN 5 A A — 2 31 Bl N U8 2l B 6 45 B3 1 RRT
TG b 250, RS2 H AR o T I A TR LR 4
2.6 QAMS E/MRESENELRILE

WS HERE G, 42 2. 2 300 J7 2 i o8 A v L 4%
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F3 AEEIEHE AR GREX AR IE EFr0m
Tab.3 Effects of different chromatographic column,column tem-

perature and flow rate on the RCF

R4 FEMMEEREIEETEHNMR D G IERHET R E T E
(n=06)

Tab. 4 Relative retention time of chromatographic peaks of com-

AN P S Fors Fire S ponents to be tested under different instruments and chromato-
Gk A4 BDS 0.483 0.491 0.776 0.946 graphic columns(n = 6)
Agilent Eclipse ~ 0.490 0.481 0.796 0.928 KBRS &ifi Ts  Tus  Tus Ty
Sepax Amethyst ~ 0.492 0.487 0.820 0.939 Agilent 1260 & A)4¥ BDS 0.9416 1.4354 2.8472 2.9089
X 0.488 0.486 0.797 0.938 Agilent Eclipse  0.9329 1.3863 2.8361 2.9170
RSD(%) 0.97 1.03 2.76 0.97 Sepax Amethyst  0.9177 1.3386 2.6277 2.7102
e 25 °C 0.483 0.480 0.762 0.951 Ultimate 3000 &4 4F BDS 0.9458 1.4123 2.8669 2.9166
28 °C 0.492 0.467 0.781 0.967 Agilent Eclipse  0.9321 1.4005 2.8361 2.8839
30 °C 0.489 0.466 0.773 0.949 Sepax Amethyst  0.9179 1.3385 2.6551 2.7196
35 °C 0.476 0.479 0.754 0.955 X 0.9313 1.3853 2.77181 2.8427
X 0.485 0.473 0.768 0.956 RSD(%) .26 2.86 3.85 3.51
RSD(%) 1.46 159 1.55  0.85 2. DI €033 2% PR AR I G, 0 Sk g i B, 43 R
ksl 0.9 mL/ min 0.493 0.499 0.794 0.943 QAMS B 54MR TR &, IR H Excel B4 B P Fh
LOmL/min  0.495 0.487 0.797 0.952  Jrykyilis s FRHAN & REZ IR P55 R0 PR 1,
L2mlimin 0488 0.485 0.780 O0.947 i 4R RSD BUNT 1. 0% RITBIRITIE
N 0492 0-490 0700 094 ey b ity 5 5 OGP 805 5 RO B o S G
RSD(%) 0.74 1.55 1.15 0.48 Sy AR L R L S,
x5 AHAENERPSHEISENELER
Tab.5 Determination results of five components in samples by two groups of methods
53 HhE$ A% 5-0- FARAMRES AERAE FAKERNE
SMilmglg)  OAMS(mg/g)  RSD(%)  sMi(melg)  Ihr(mgle)  QAMS(mg/g)  RSD(%) Ihi(mg/e) — QAMS(mg/g)  RSD(%)  h(mglg) — QAMS(mg/g)  RSD(%)
202205121 0.453 0.452 0.16 1.741 0.653 0.652 0.10 0.462 0.463 0.15 0.673 0.672 0.11
202205122 0.462 0.4603 0.15 1775 0. 643 0. 642 0.10 0.482 0.483 0.14 0.690 0.691 0.10
202309141 0.476 0.475 0.15 1731 0.621 0.620 0.09 0.477 0.476 115 0.658 0.657 0.1
202309142 0.501 0.500 0.14 1.793 0.633 0.632 0.11 0.496 0.495 0. 14 0.632 0.631 0.10
202309143 0.473 0.472 0.15 1.761 0.658 0.659 0.12 0.481 0.480 0.15 0.671 0.672 0.11
r 0.999 0.999 0.997 0.999
3 it 0. 449 mg / g, KEFRMNBEERHET 0. 336 mg/ g, EAAK

QAMS 3% HA G I AR 73 B A% R A5 40 i, 15
NI ARASAEE (R 1Y RCF \RRT 2 45 2R ] S 9 OC B
AT, H AR BR8] i 4022 AR A P 2 Ok H
BBy B A B 22, X AL PR T QAMS 3 Y S P HIFE
il o 7E PR 6 T, B TR AR ) (38 25 0 HoAT R0 B
JE CREACL IR 7R B8 R HEAT B 6 B BR TR ILASER
G 2T JEWR ORGSR IS 40 s IR
FHH VLT AN [ B i AR B (0 1% A 58 53 7% %€ RCF
RRT iR FPE

AR FE O 700 R 5 A s 0 BT TN E L 2
KRS HEUHAE S 2% M i 22 AN R, N S
) ) AR TR 2R SR R 53 o e A ) PR B 5K, LA
G5 RV BB 0% M 1 Fe A% FR B2 B2, 200 A5 $L 3T 1 59
TR R R T 0.331 mg/ g, AT 25 HAFHIKT
1.232 mg/ g,5 - O — W 3 4 By ] oK i 5 A58 T
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TR W BE AL T 0. 465 mg / go A KI5 52 BR300 2
FEARRERUD BT IR A — & SR PR, 72 % 485 2
TR BRI | ZHRBEAE AL 5835 oA H0H EE L 1Y 52
D EAT LTS5 N 3,363 mg / o2, AR Y 45
FH 22 245 , 32X AT RE 55 A [ 50 18] 2456 1) A 50R 5T 12
Pl e il 50 T EAFAE 22 50 A K, Rttt — A g 17 %t
PR P 2R R P R R R A R

25 BRTIR AR ST T SRR 5 B
FEE PR B9 QAMS 12, AR E HU B, N E 45 R 0
W 25 5, ELRE IR 2, O R — 20 i pr 4 T
BRI RS %

S 2 X Hk
(1] =& 4 %% B84 E i ZJGF - 072 - 2018 & A 4L iR ik
EREARELS]

[2] #RIAF, IR FE . HPLC 2 2 KB E v A 53542 ()].



