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Simultaneous determination of chlorogenic acid, aesculetin, isochlorogenic acid B,
and isochlorogenic acid A in Cichorii Herba by QAMS
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Abstract: Objective To establish the quantitative analysis of multi-components by single marker (QAMS) method to determine the
content of chlorogenic acid, aesculetin, isochlorogenic acid B, and isochlorogenic acid A in Cichorii Herba (chicory). Methods
Selecting aesculetin as the internal reference substance, the relative correction factors (RCF) of chlorogenic acid, isochlorogenic acid B
and isochlorogenic acid A were established respectively, and then the contents of the three constituents were calculated by RCEF, to
achieve the quality of chicory through QAMS. At the same time, the external standard method was used to determine the content of
four constituents in chicory and compare the difference between calculated values and measured values, so as to verify the construction
method for accuracy, applicability, and repeatability. Results No significant difference was observed in chlorogenic acid,
isochlorogenic acid B, and isochlorogenic acid A from eight batches of chicory in the quantitative results by these two methods. The
validated QAMS method had good precision, reproducibility, and reliability. Conclusion The established QAMS method is suitable
and feasible for the quality control of chicory.
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Fig.1 HPLC of mixed reference substances (A) and chicory sample (B)
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Table 1 Standard curves of chlorogenic acid, aesculetin, isochlorogenic acid B, and isochlorogenic acid A in chicory

HEY Frife th 2 R BT Hl/ng
Zx R IR Y=1076 497 X—1017.76 0.999 7 0.025 5~0.5100
ZEROFH Y=1442 089 X—2 147.73 0.999 8 0.0323~0.645 0
SEEkREIR B Y=1654 120 X—2 359.08 0.999 8 0.026 8~0.5350
SEERIRIR A Y=1896 033 X—4 229.39 0.999 9 0.026 8~0.535 0

%2 RER. BRER B REZERR A NENKIERTF
Table 2 RCF of chlorogenic acid, isochlorogenic acid B, and

isochlorogenic acid A

o FEORHA 1E
FARFRNCFE  TRRBANCGE RAFRARN K
1 13272 08696 0.763 8
2 13359 08732 07667
3 13346 08742 07683
4 13353 08713 07641
5 13363 08720 0.766 1
S 13339 08721 07658
RSD/% 025 018 022

225 FROEMEAE R EWE A S 10
ul 239 T IEHS I 04 24 8. 12 24, 36 hid k&
A, SERR. B OHE. TR By FLt R
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Table 3 Effect of different columns on RCF

- HARER T
SRR L E SRR BN L E SRR AR L

ZORBAX SB-Cyg 13272 0.869 6 0.763 8

Eclipse XOB-Cyg 13312 0.8772 0.7311

CAPCELL 13714 0.898 5 0.7506

T E 13433 0.8818 0.748 5

RSDM% 1.82 1.70 220

232 EAGEAHEAERFE S A 217 WU E I
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F4 FRSVABEEIERHENRIERTF
Table4 RCFfor different HPLC instruments
MDA IE 7
BRI CF AR BRI CE SRR AR R

Shimadzu 13321 0.8754 0.7672
Waters1525 1.3092 0.900 4 0.7814
Agilent 1100 12630 0.8250 0.7140
I 1.301 4 0.866 9 0.7542
RSD/% 4.65 443 471
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Table 5 Relative retention values measured by different instruments and columns

€ 2iehs R - : *WM“ i - ; -
BIEMIRR OE  REBERBEKOE REIERARERLE
Shimadzu ZORBAX SB-Cj5 0.772 9 21231 21795
Shimadzu Eclipse XOB-Cg 0.724 0 21197 2.166 5
Shimadzu CAPCELL PAK-Cjg 0.8120 2.095 6 2.1470
Waters 1525 ZORBAX SB-Cj5 0.784 3 2.042 4 2.0979
Agilent 1100 ZORBAX SB-Cj5 0.788 1 1.9899 2.046 8
F-I{H 0.776 3 2.074 1 21275
RSD/% 4.19 2.75 2.57

x6 WEAMPRER. FRCER. RERE B FEERER A BINE
Table 6 Contents of chlorogenic acid, isochlorogenic acid B, and isochlorogenic acid A in chicory
. et 2% 2RISR/ % AR IR B/%4 ALK A/%4

QAMS IR INES QAMS CANANES QAMS CANINES
L RE 0.3238 0.336 6 0.336 5 0.229 5 0.229 2 0.068 8 0.070 0
LT 0.297 6 0.4325 0.4321 0.2341 0.2337 0.0515 0.0530
B 0.262 6 0.213 1 0.2133 0.126 5 0.126 9 0.108 1 0.108 8
RS 0.226 3 0.354 6 0.3543 0.074 9 0.0757 0.0102 0.0123
AL 0.2320 0.240 7 0.2409 0.0852 0.0859 0.0191 0.0211
2R 70 0.2155 0.1270 0.1275 0.059 4 0.060 4 0.028 2 0.0300
WrEE e 0.5114 0.973 1 0.970 8 03177 0.316 6 0.074 2 0.0753
MNTE 0.064 0 0.487 0 0.486 4 0.046 9 0.048 0 0.1393 0.1396
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