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ABSTRACT: AIM To establish a quantitative analysis of multi-components by single marker (QAMS) method
for the simultaneous determination of agarotetrol, calycosin7-0-f-D-glucopyranoside, ononin, calycosin, formonon-
etin, costunolide, dehydrocostus lactone, myrislignan and dehydrodiisoeugenol in Jiuwei Chenxiang Capsules
(Aquilariae lignum Resinatum, Choerospondiatis Fructus, Astragali Radix, etc.). METHODS  The analysis of
methanol extract of this drug was performed on a 30 “C thermostatic Agilent Zorbax SB-C 4 column (250 mm x
4.6 mm, 5 pm) , with the mobile phase comprising of [ acetonitrile-methanol (9 : 1) ] —0. 1% formic acid flow-
ing at 1.0 mL/min in a gradient elution manner, and the detection wavelengths were set at 225, 254, 270 nm.
Costunolide was used as an internal standard to calculate the relative correction factors of the other eight constitu-
ents, after which the content determination was made. RESULTS Nine constituents showed good linear relation-
ships within their own ranges (7>0.999 0), whose average recoveries were 96. 95% -100. 12% with the RSDs of
0.73% —-1.51% . CONCLUSION This simple, accurate and reproducible method can be used for the quality con-
trol of Jiuwei Chenxiang Capsules.

KEY WORDS: Jiuwei Chenxiang Capsules; chemical constituents; quantitative analysis of multi-components by
single-marker ( QAMS)
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Frvups, B EEE AR AT BRR
WO AR 35.0~51.0 min 7E 225 nm I
2 U N 2 N = W N S - R
51.0~75.0 min 7£ 270 nm I K A0 PR 55 A g
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2. calycosin7-0-B-D-glucopyranoside 3. ononin 4. calycosin 5. formononetin 6. costunolide 7. dehydrocostus lactone

8. myrislignan 9. dehydrodiisoeugenol

1 &% HPLC &itE

Fig.1 HPLC chromatograms of various constituents

2.5 ZMXFZER KB “2.17 TR
WA Ea, WEHIAL 20 R mR 2200 6 MRA b (V) B TN, S5 1, w4 A TE
PRUERI A ~F, 16 “2.47 TOFEAF TN & AUBENEE R R,
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Tab.1 Linear relationships of various constituents

SE o VAR OB ARAR (X)), I TRAR A

% Sy VIR (pge-mL™") r
WA U Y=6.297 1x10°X-766. 8 1.39~27.80 0.999 6
B v A A Y=7.613 0x10°X+989. 2 2.17~43.40 0.999 3
TEREAETT Y=5.067 3x10°X-991. 3 1.26~25.20 0.999 7
Lyl Y=4.146 4x10°X+206. 4 0.89~17.80 0.999 4
TERRIER Y=1.121 9x10°X-580. 3 3.66~73.20 0.999 8
REFE NN Y=4.691 1x10°X+917. 5 14.27~285. 40 0.999 6
FENRF N Y=5.962 1x10°X~-1 046. 2 8. 48~169. 60 0.999 3
RS2 ANE R Y=9.240 9x10°X-499. 9 2.36~47.20 0.999 5
RE R TEW Y=4.552 9x10°X+816. 8 0.69~13.80 0.999 1
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2.6 AEE R R EWIRE — W, AE
“2.47 WATESAT T FEFEIE 6 v, AR T Y
Be, BRSFEMEAGM T, SWAET, BERA
B, SRR . KTFERNER, KEAARAFNIE, R
AR, KA 5 T &M HF RSD 430l
0.92% . 0.75% . 1.21% . 1.18% . 0.64% . 0.56% .
0.53% . 0.87% . 1.33% , FHWULZAEHE LI,
2.7 EAMRXE WA, & “2.27 T
AT 6 R W, AE <2.47 T
TR N UEREI A, AR DT URE . B S A
EINETT . TUAAAETT . BRI PUANIEER . KRHE
BN, ZEARENE., WEEARIER, &8 "
THB &A= RSD 209 1.31% . 1.46% .
0.79% . 1.63% . 1.24% . 1.16% . 1.07% .
1.55% . 0.83% , RIZHEEEHERL,

2.8 MR MiXE BRESEE, % “2.27 W
kAL IE W, F 0. 2.4, 6, 12, 18 h
TE “2.47 W55 T SRR, WA 0 A
Be, BRSFEMEAM T, ST, BRRE
B, tSARAER . KERNEE, KEARFTNEE, W
AR, LA SR T HWEASEER RSD 45
Bk 0.86% . 0.79% . 1.15% . 1.20% . 0.68% .
0.53% . 0.57% . 0.85% . 1.31% , W Hti 5

WAE18 hNFR M R Af

2.9 peAFEbbcRRIE  BUSA EEEI IR
i A, BE, REEFRE 13, B3 0.5 g, 4
SIREE A B (7 0. 186 mg/mL {17 1Y
i, 0.248 mg/mL & & 5 ¥ W % 4 B 17,
0.142 mg/mL%W\j%ﬁ:\ 0. 108 mg/mL EE R,
0. 446 mg/mL TSHIAER | 1.972 mg/mL AKFFELHHEE
1. 154 mg/mL EEARFNEE. 0.272 mg/ml K 55
ARHIEZE | 0.098 mg/mL K& 53 THFE) 0.5, 1.0,
L5mL, %34y, #i “2.27 TNkl s A s
W, T8 “2.47 T g% 5 T R, 115 ik
RoOGER, UVIEMEE, B S R T
AT, BRSEE, AR, AFERNER, XA
AEABE, WEEARIER, XA -5 TEHB M
FE ] e 3 0 5k 98.38% . 99.26% . 96.95% |
97.55% . 99.77% . 100.12% . 98.67% . 97.99% .
98.06% , RSD 4+ Jll b 1.12% . 0.73% . 1.22% .
1.51% . 0.82% . 0.91% . 1.33% . 1.06% . 1.36% .
2.10 ABxAEEFHE OB “2.57 BUNIRAR
WEVEA~F, 78 “2.47 Wi F T abkemE,
DIARTFFRNBE N AR, THEHAD 8 Flst o i A X A
IEHF, 8RR 2,
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Tab.2 Relative correction factors of various constituents

EREEN AR TE DA ( AR AR F2 DI TR )

WA DURURE ERRENAEART  OWET EEREE O R LEAAFENER REEARR LA RTEBH
F 0.758 0 0. 605 2 0.945 5 1.124 5 0.413 0 0.790 7 0.509 5 1.040 6
E 0.7356 0. 601 2 0.924 4 1.1276 0.417 5 0.782 6 0. 506 6 1.017 7
D 0.747 2 0.617 6 0.929 8 1.129 6 0.418 7 0.790 6 0. 506 2 1.034 7
o 0.749 4 0.628 1 0.923 1 1.143 3 0.413 9 0.799 8 0.5115 1.027 3
B 0.747 0 0.612 1 0.934 9 1.123 1 0.4229 0.779 8 0.507 1 1.011 1
A 0.744 7 0.617 2 0.923 7 1.133 8 0.416 5 0.789 5 0.507 9 1.0359

FHIE 0.747 0 0.613 6 0.930 2 1.130 3 0.417 1 0.788 8 0.508 1 1.027 9

RSD/% 0.97 1.57 0.94 0. 66 0. 86 0. 89 0. 40 1.12

2,11 wARE R
2,111 U8, ikt AL HLE T Aglent
1260 A Waters 2695 H {4 i 4, DA M Agilent g

AT TCH A2 (RSD<2.0% ) .
2,12 &%l DR (REBRNER) R
TR “2. 1117 T AYES . AT 8 Ff

Zorbax SB-C; (250 mmx4.6 mm, 5 pm) ., Kromasil
C (250 mmx4.6 mm, 5 pm) ., Waters Symmetry
C,e (250 mmx4.6 mm, 5 um) (3% XHHGAS IE
s, 2520 W 3, wl J03JC B 52
(RSD<2.0% ) ,

2.11.2 AR ASCE B T AR 25, 28, 30,
32, 35 °C) XPAHXSMIE TR, 45 R 4,
1132

BT AR O B ], S5 AR L3R 5, mT R34 o
I (RSD<2.0% ) .

2.13 HRAAE0E 3G, WHN
=Y, ¥ oc2.27 WUR rkml Al ain i, &
736y, fF “2.4" WAk &a T~ remE, 15
THE, SRNEe, WH—I LIRS RS
SMREEET, AXFRIRZE (RAD) #<2.0%
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Tab.3 Effects of different instruments and columns on relative correction factors

A RLIE N (PR AR FE N BR)

N . T e — p——
fd (L YL %’%ﬁgjﬂ AT BRI SR EAAE N i;ﬁ ff;%’f
Agilent 1260  Agilent Zorbax SB-Cjs  0.752 3 0.6119 0.9476 1.1357  0.4216 0.772'5 0.5153 1.033 1
Kromasil C g 0.746 8 0.608 3 0.9289 1.1294  0.4247 0.783 3 0.518 7 1.030 7
Waters Symmetry C g 0.743 5 0.6155 0.9330 1.1335  0.4056 0.797 1 0.509 5 1.029 6
Waters 2695  Agilent Zorbax SB-C,4  0.737 2 0.624 7 0.9377 1.1415 0.4189 0.790 6 0.499 2 1.014 5
Kromasil C,g 0.739 1 0.600 6 0.9268 1.1282  0.4197 0.773 9 0.501 8 1.018 2
Waters Symmetry C 0.750 6 0.6179 0.9305 1.1360 0.410 1 0.787 1 0.5116 1.0223
SFHE — 0.744 9 0.613 2 0.9341 1.1341  0.416 8 0.784 1 0.509 4 1.024 7
RSD/% — 0. 82 1.35 0. 81 0.43 1.76 1.22 1.49 0.73
F4 AEHBEITEINKIERFHEN
Tab.4 Effects of different column temperatures on relative correction factors
Y - A A AHXS R E R ( R AR FR N TR ) A _ A
DUEURE  ERFEMEART e EEREN O R LAAFTNER RAEEARR LA RTEBD
25 0.736 1 0.6112 0.9275 1.116 7 0.419 5 0.772 9 0.505 6 1.022 4
28 0.748 3 0.623 5 0.934 1 1.138 2 0.405 6 0.779 6 0.5113 1.037 1
30 0.740 6 0.6108 0.9359 1.148 4 0.417 7 0.788 8 0.509 2 1.026 7
32 0.7529 0.622 4 0.928 1 1.129 1 0.422 1 0.785 2 0.498 0 1.0159
35 0.744 4 0.618 6 0.9326 1.133 6 0.420 9 0.793 7 0.507 4 1.030 8
SEHE 0.744 5 0.617 3 0.9316 1.1332 0.417 2 0.784 0 0.506 3 1. 026 6
RSD/% 0.87 0.98 0. 40 1.03 1. 60 1.03 1.01 0.79
x5 BRDHEITREBEE
Tab.5 Relative retention time of various constituents
AHXS AL T K ( B AR TR N TR )
VS 51 . - i\ i -t
s (ot i %;;i” BRI TEREE S £ AR E N iif;: %f;;
Agilent 1260 Agilent Zorbax SB-C;5  0.357 8 0.500 4 0.5841 0.6572 0.7649 1.111 4 1.329 8 1.428 2
Kromasil C g 0.359 6 0.503 7 0.5873  0.6615 0.768 1 1.124 2 1.3326 1.4413
Waters Symmetry Cg 0.352 1 0.498 5 0.5816 0.6527 0.7599 1.108 6 1.3219 1.423 6
Agilent Zorbax SB-C;;  0.354 6 0.499 1 0.5827 0.6546 0.7625 1.109 7 1.326 4 1.425 1
Waters 2695  Kromasil Cg 0.358 1 0.501 2 0.5839  0.6581 0.7643 1.112 1 1.3275 1.428 6
Waters Symmetry C g 0.349 6 0.493 7 0.5794 0.6474  0.7529 1.103 4 1.318 7 1.412 1
FHIE — 0.355 3 0.499 4 0.5832 0.6552  0.762 1 1.111 6 1.326 2 1.426 5
RSD/% — 1.10 0.67 0. 46 0.75 0. 69 0.62 0.39 0. 66
x6 BRNESEENELER (mg/HL, n=3)
Tab. 6 Results of content determination of various constituents ( mg/capsule, n=3)
o 1901202 1903218 1905203
ShbRE: —MZPFE RAD/% SRk —ZIFE: RAD/% SRk —IZiFE: RAD/%
AT IR 1.187 — — 1.292 — — 1.132 — —
DU DU 0.111 0.114 1.33 0. 101 0. 103 0.98 0. 121 0.119 0.83
B A A 0. 148 0. 150 0. 67 0. 160 0.158 0.63 0. 134 0.136 0.74
TERRAETY 0. 087 0. 086 0.58 0.093 0. 092 0.54 0.079 0. 080 0.63
BB 0. 065 0. 066 0.76 0. 056 0. 055 0. 90 0.073 0.074 0.68
TR 0.268 0. 266 0.37 0.245 0.249 0.81 0.293 0.289 0. 69
LANRE AR 0. 694 0. 698 0.29 0.728 0.730 0.14 0. 629 0. 634 0. 40
R EREAR R 0. 166 0.168 0. 60 0.150 0.148 0.67 0. 180 0.179 0.28
REAZRTHH 0. 059 0. 060 0. 84 0.051 0. 050 0.99 0. 065 0. 064 0.78
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