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Multi — component determination of Shanjujiangya capsules and analysis of

compositional change in Chrysanthemi Flos by quantity transfer "
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Abstract Objective:To establish a method for simultaneous determination of neochlorogenic acid, chlorogenic
acid, cryptochlorogenic acid, cynarin, galuteolin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic
acid C in Shanjujiangya capsules by HPLC and analyze compositional change of Chrysanthemi Flos combined with
law of quantity transfer. Methods: The analysis was performed on Waters Symmetry C; column (250 mm X 4. 6
mm,5 pm) , with mobile phase composed of acetonitrile —0. 1% phosphoric acid solution at a flow rate of 1. 0

mL - min~' in gradient elution mode. The column temperature was 30 °C and the detection wavelength was
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328 nm. The transfer rates of the above eight components were used as the indexes for quality evaluation to study
the quantity value of transfer rule from the decoction piece to the extracting solution. Results: The results showed
that the determination of eight components manifested a good linear relationship in the range of mass concentration
(r>0.999 9), the average recoveries of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, cynarin,
galuteolin , isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C were 98. 3% —101. 9% ,with RSDs
of 0.066% — 0. 64% . The contents of the above 8 components in 3 samples were 0.257 —0.279 mg - g~',
0.629 -0.650 mg + g™, 0.402 —0.476 mg - g~', 0.454 - 0.539 mg - g~', 1.118 = 1.278 mg - g™,
0.653 -0.740 mg - ¢~', 0.659 —0.706, 1. 138 —1. 167 mg + g~ ', respectively. Conclusion: The HPLC meth-
od established in this study is simple, repeatable and stable. The analysis of quantity transfer provides data sup-
port for the establishment of content methods and the formulation of limits. This study can provide basis for quality
control method of Shanjujiangya capsules.

Keywords ; Shanjujiangya capsules; HPLC; content determination; Chrysanthemi Flos; neochlorogenic acid;

chlorogenic acid; cryptochlorogenic acid; cynarin; galuteolin; isochlorogenic acid; quantity transfer; transfer rate
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1. 4R ( neochlorogenic acid) 2. 2R ( chlorogenic acid) 3. fa&k iR ( cryptochlorogenic acid) 4. V8] & (cynarin) 5. AR H F ( galuteo-
lin) 6. F4¢J5ER B(isochlorogenic acid B) 7. 5F4¢ iR A (isochlorogenic acid A) 8. F&¢JffZ C(isochlorogenic acid C)
A JRA %R B (mixed reference substances)  B. Aff(sample)  C. BHPERE S (negative sample)
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Fig.1 HPLC chromatograms of Shanjujiangya capsules
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x1 FRSKMEXER

Tab.1 Linear relationship of various components

%y I8 4 7 2 d N
(' component ) (regression equation) ' (linear range)/(ug + mL™")
B4 R ( neochlorogenic acid) Y=0.469X -0.021 9 0.999 9 1. 606 ~160. 6
23 J5L 2 ( chlorogenic acid) Y=0.524X-0.043 1 0.999 9 2.446 ~244.6
[ & IR ( cryptochlorogenic acid) Y=0.497X -0.021 3 0.999 9 1.568 ~156. 8
Vi 2 (cynarin) Y =0.566X -0.016 8 0.999 9 1.756 ~175.6
R R HH ( galuteolin) Y =0.370X -0.022 0 0.999 9 1. 686 ~168. 6
4k JFER B (isochlorogenic acid B) Y=0.603X -0.051 4 0.999 9 2.846 ~284.6
LR ER A (isochlorogenic acid A) Y=0.581X-0.077 6 0.999 9 2.361 ~236.1
45 R C (isochlorogenic acid C) Y=0.675X -0.068 9 0.999 9 2.562 ~256.2

R2 MEFEEKMERABELER(n=3)

Tab.2 The results of recovery experiments

o FRbf At FE i & = JmA W75 MEVES RESIEliES RS/
( component) (weight)/ (content ) / (added amount)/ (measured amount)/ ( recovery)/  (average recovery)/ %
g mg mg mg %o %o

R R 0.2512 0.070 01 0.035 58 0.106 3 102.0 101.9 0.35
(neochlorogenic acid) 0.253 5 0.070 65 0.035 58 0.106 5 100. 8
0.250 5 0.069 81 0.035 58 0.106 4 102. 8

0.252 3 0.070 32 0.071 16 0.141 6 100. 2 101.0 0.30
0.251 8 0.070 18 0.071 16 0.1420 101.9
0.250 7 0. 069 87 0.071 16 0.1423 100. 8

0.2532 0.070 57 0. 106 74 0.177 6 100. 3 101.0 0.21
0.2513 0.070 04 0. 106 74 0.177 1 101.3
0.250 9 0. 069 93 0. 106 74 0.178 1 101.3

£ J51% ( chlorogenic 0.2512 0.1632 0.0812 0.2457 101.6 101.7 0.33
acid) 0.253 5 0.164 7 0.0812 0.246 5 100. 7
0.250 5 0.162 7 0.081 2 0.246 1 102.7

0.252 3 0.163 9 0.162 4 0.3277 100. 9 100. 9 0.11
0.2518 0.163 6 0.162 4 0.3279 101.2
0.250 7 0.162 9 0.162 4 0.326 2 100. 6

0.2532 0.164 5 0.243 6 0.404 1 98. 4 99.6 0.51
0.2513 0.163 3 0.243 6 0.404 8 99. 1
0.250 9 0.163 0 0.243 6 0.409 8 101.3

Bt IR 0.2512 0.106 6 0. 056 4 0.164 1 102.0 101.2 0.52
( cryptochlorogenic acid) 0.2535 0.107 6 0. 056 4 0.1653 102.3
0.250 5 0.106 3 0.056 4 0.162 4 99.5

0.252 3 0.107 1 0.112 8 0.219 1 99.3 100. 3 0.31
0.251 8 0.106 9 0.112 8 0.220 9 101. 1
0.250 7 0.106 4 0.112 8 0.2199 100. 6

0.2532 0.107 5 0.169 2 0.278 4 101.0 100. 8 0.14
0.2513 0.106 7 0.169 2 0.276 5 100. 4
0.250 9 0.106 5 0.169 2 0.277 6 101. 1
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F2(4)
i Fittt BE A A W ik TR
( component) (weight) / (content )/ (added amount)/ (measured amount)/ ( recovery)/  (average recovery)/ %
g mg mg mg %o %o
74 Z ( cynarin) 0.2512 0.1235 0. 065 3 0.190 1 102.0 100. 8 0. 60
0.253 5 0.124 6 0. 065 3 0.189 1 98.8
0.250 5 0.123 1 0.065 3 0.1895 101.7
0.2523 0.124 0 0.130 6 0.2556 100. 8 100. 7 0.27
0.251 8 0.123 8 0.130 6 0.256 3 101. 4
0.250 7 0.1232 0.130 6 0.253 6 99. 8
0.253 2 0.124 4 0.1959 0.319 6 99. 6 100. 1 0.28
0.2513 0.1235 0.1959 0.318 5 99.5
0.250 9 0.1233 0.1959 0.3212 101.0
A SR F (galuteolin) 0.2512 0.3130 0.1539 0.464 7 98.6 98.3 0.44
0.2535 0.3158 0.153 9 0.464 9 96.9
0.250 5 0.312 1 0.1539 0.465 1 99. 4
0.2523 0.314 3 0.307 8 0.623 4 100. 4 99.7 0.30
0.251 8 0.3137 0.307 8 0.617 5 98.7
0.250 7 0.3123 0.307 8 0.614 5 99. 8
0.2532 0.3155 0.461 7 0.766 9 97.8 98.5 0.24
0.2513 0.313 1 0.461 7 0.768 7 98.7
0.250 9 0.312 6 0.461 7 0.770 5 99.2
AR B 0.2512 0.1859 0.091 6 0.276 8 99.2 100. 5 0.39
(isochlorogenic acid B) 0.253 5 0.187 6 0.091 6 0.280 5 101. 4
0.250 5 0.1854 0.091 6 0.277 9 101.0
0.2523 0.186 8 0.1832 0.369 2 99.6 99. 4 0. 066
0.251 8 0.186 4 0.1832 0.368 6 99. 4
0.250 7 0.1856 0.1832 0.367 3 99.2
0.2532 0.187 4 0.274 8 0.467 4 101.9 101. 4 0. 64
0.2513 0.186 0 0.274 8 0.468 9 103.0
0.250 9 0.1857 0.274 8 0.458 5 99.3
et A 0.2512 0. 168 4 0.081 2 0.248 7 98.9 99.7 0.27
(iisochlorogenic acid A) 0.2535 0.169 9 0.081 2 0.250 8 99.6
0.250 5 0.167 9 0.081 2 0.249 5 100. 5
0.2523 0.169 1 0.162 4 0.333 4 101.2 100. 8 0.16
0.251 8 0. 168 8 0.162 4 0.3317 100. 3
0.250 7 0.168 0 0.162 4 0.3320 101.0
0.253 2 0.169 7 0.243 6 0.416 0 101. 1 101.7 0.22
0.2513 0. 168 4 0.243 6 0.4157 101.5
0.250 9 0. 168 2 0.243 6 0.417 6 102. 4
ek )RR C 0.2512 0.286 7 0.1456 0.433 8 101.0 101.7 0.30
(iisochlorogenic acid C) 0.253 5 0.289 4 0.145 6 0.436 8 101.2
0.250 5 0.2859 0.1456 0.435 4 102.7
0.2523 0.288 0 0.291 2 0.579 9 100. 2 100. 8 0.18
0.251 8 0.287 4 0.291 2 0.582 1 101.2
0.250 7 0.286 2 0.291 2 0.580 6 101. 1
0.2532 0.289 0 0.436 8 0.728 5 100. 6 100. 8 0.31
0.2513 0.286 9 0.436 8 0.723 5 100. 0
0.250 9 0.286 4 0.436 8 0.730 8 101.7
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x3 WEEERPEGRESEE(n=2)

Tab.3 Content of index components in Shanjujiangya capsules

418 (content) /(mg - g~1)

iR
R R IR EE Sk JRR 2R B LRIRER A LR IRIR C
ey R SR RERR . SRUERD BEURMA SRR
(neochlorogenic  ( chlorogenic  ( cryptochlorogenic (isochlorogenic  (isochlorogenic  (isochlorogenic
number) (cynarin) (galuteolin)
acid) acid) acid) acid B) acid A) acid C)
220101 0.263 0. 638 0. 402 0. 454 1.118 0.653 0. 706 1.138
220103 0.279 0. 650 0.424 0.492 1. 246 0. 740 0. 670 1. 142
220104 0. 257 0. 629 0. 476 0.539 1.278 0.714 0. 659 1. 167
x4 FHUERHRNEHERHSEE(n=2)
Tab. 4 Contents of index components in Chrysanthemi Flos and its extracting solution
- (content)/(mg - g™')
Be AR - N - N . N
it BRI SRR [EeSEHIe S . FEEIR B RERR A SRR C
(sample ) ) COTRIE O AKBET L . )
(batch (neochlorogenic ( chlorogenic ( cryptochlorogenic (isochlorogenic (isochlorogenic  (isochlorogenic
name ) cynarin) ( galuteolin)
number) acid) acid) acid) acid B) acid A) acid C)
%j4£( Chrysanthemi  GJ -1 0.379 3.645 0. 602 0. 109 4.395 0.729 13.481 5.365
Flos) Gl -2 0.392 3.804 0.617 0.123 4.296 0.756 13. 142 5. 884
G] -3 0.362 3.788 0.627 0.117 4.381 0. 849 13.919 5.813
G] -4 0.373 3.947 0. 645 0.11 4.553 0.895 13.473 6.093
HJ -1 0. 196 4.523 0.358 0.134 3.648 0.379 13. 366 6.09%4
HJ -2 0.251 4.125 0. 482 0.185 3.592 0.631 13.128 6.207
HJ -3 0.188 4. 588 0.391 0.142 3.583 0. 402 13.212 6.092
H] -4 0. 156 4.054 0.421 0.153 3.628 0. 486 13.967 6.153
PREUR (extracting GJTQY -1 0. 487 1.184 0.504 0. 566 2.356 0. 837 1.314 2.021
solution ) GJTQY -2 0.495 1.315 0.452 0.548 2.619 0.827 1.382 2.259
GITQY -3 0.554 1.192 0. 455 0.619 2.435 0.901 1.413 2.551
GJ TQY -4 0.497 1. 167 0.512 0. 607 2.793 0. 831 1.179 2.031
HJTQY -1 0.531 1.921 0.59 0.569 2.337 0. 469 0. 803 2.37
HJ TQY -2 0.409 1. 255 0. 485 0.622 2.401 0. 804 1. 509 2.225
HITQY -3 0.50 1. 401 0.55 0.567 2.559 0.546 1.279 2.368
HJTQY -4 0.598 1.32 0.517 0.615 2.232 0. 687 1.435 2.087

2.6 LA T M e il 4 2 B R R AR R AR AL
FT RIS R E SR, %R 2R R #
PRBGR IR BT R R AG OL, 2R AR 5

100%

o BRI FE 2. 2. 57 T T 2 BB 11 2 R R
HE T 248 5O 5 25 A6 AN/ NG 25 B Y 7K A B BORE
TR PR PR B L H B o R R SR AR | R IR R LT
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Tab.5 The transfer rate of index components from the decoction piece to the extracting solution
R 3R (transfer rate) /%
BRI R - - - ) A N
. - BreRlER 2RIR [(SEES N . EEJERE B SHERIETR A FERIER C
(quantity transfer, VEHI % P NGRS
(neochlorogenic  (chlorogenic  (cryptochlorogenic (isochlorogenic  (isochlorogenic  (isochlorogenic
correspondence ) (cynarin)  (galuteolin)
acid) acid) acid) acid B) acid A) acid C)
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