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Simultaneous quantitative analyses of eight components in Artemisia
capillaris Thunb standard decoction based on a quantitative method
of multi-components with a single-marker

ZHANG Ying', XU Hua-rong', LI Jun-shan’, GAO Han? BI Kai-shun', LI Qing"

(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Shenwei Pharmaceutical
Group Co., Ltd., Shijiazhuang 051430, China)

Abstract: A quantitative analytical method for multi-components with a single-marker (QAMS) was estab-
lished for simultaneous determination of neochlorogenic acid, chlorogenic acid, caffeic acid, cryptochlorogenic
acid, 1,3-dicaffeoylquinic acid, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid and 4,5-dicaffeoylquinic acid in
Artemisia capillaris Thunb standard decoction. The separation was performed on a Waters CORTECS T3 column
(2.1 mm x 100 mm, 2.7 um), with the mobile phase consisting of 0.05% phosphate acid solution-acetonitrile for
gradient elution. The column temperature was 30 C, and flow rate was 0.5 mL-min™. Using chlorogenic acid as
an internal reference, the relative correlation factors of neochlorogenic acid, caffeic acid, cryptochlorogenic acid,
1,3-dicaffeoylquinic acid, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid and 4, 5-dicaffeoylquinic acid were
calculated following UHPLC, as 0.928 0, 0.546 2, 1.099 8, 0.872 1, 1.086 8, 0.739 2, 1.056 6, respectively. The
results were compared with those obtained by the external standard method to verify the feasibility, rationality and

repeatability of QAMS method. There was no significant difference in assay results between QAMS and the external
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standard method. In conclusion, the QAMS method is accurate and feasible, and could be used to determine the

content such as neochlorogenic acid, caffeic acid, cryptochlorogenic acid, 1, 3-dicaffeoylquinic acid, 3, 4-dicaf-

feoylquinic acid, 3,5-dicaffeoylquinic acid and 4,5-dicaffeoylquinic acid in Artemisia capillaris Thunb standard

decoction.

Key words: quantitative analysis of multi-components with a single-marker; relative correlation factor;

Artemisia capillaris Thunb standard decoction; UHPLC; content determination
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Table 1 The source of all the samples

Sample No. Batch No. Origin
S1 1703036 Henan
S2 1706212 Henan
S3 1705281 Hebei
S4 1705282 Hebei
S5 1705283 Hebei
S6 1703032 Gansu
S7 1703038 Gansu
S8 1706211 Gansu
S9 1703033 Shanxi
S10 1706213 Shanxi
S11 1703034 Shaanxi
S12 1703035 Shaanxi
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B); i : 0.5 mL-min'; & 9 % K : 327 nm; AR
30 °C; HEFEE: 2 ul.
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Table 2  Criteria curves, correlation coefficients, and linearity ranges of reference substances

Analyte Regression equation r Linear range/pg - mL"!
Neochlorogenic acid y=0.0778x-0.0658 1.000 0 0.798 4 -39.92
Chlorogenic acid y=0.0842x-0.448 7 1.000 0 4.020 -201.0
Caffeic acid y=0.0456x-0.0118 1.000 0 0.160 6 - 8.032
Cryptochlorogenic acid y=0.0919x-0.058 4 1.000 0 1.006 - 50.30
1,3-0-Dicaffeoylquinic acid y=0.0769x-0.048 5 1.000 0 0.160 6 - 8.032
3,4-0-Dicaffeoylquinic acid y=0.0911x-0.0593 1.000 0 0.798 4 -39.92
3,5-0-Dicaffeoylquinic acid y=0.0617x-0.1288 1.000 0 2.004 - 100.2
4,5-0O-Dicaffeoylquinic acid y=0.089x-0.094 8 1.000 0 1.008 - 50.40
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Figure1 The UHPLC chromatograms of blank solvent (A), mixed

standard solution (B) and sample solution (C); 1: Neochlorogenic
acid; 2: Chlorogenic acid; 3: Caffeic acid; 4: Cryptochlorogenic
acid; 5: 1, 3-O-Dicaffeoylquinic acid; 6: 3, 4-O-Dicaffeoylquinic
acid; 7: 3, 5-O-Dicaffeoylquinic acid; 8: 4, 5-O-Dicaffeoylquinic

acid

WA R R 4R SR R PR R B 2R R R  1,3- W
Pk 25 T R + 3,4- DR R 45 1 R L 3,5 M Mk I 2 e R
A4, 5- R 22 7 BR VR BE Y RSD 43 il N 2.4%-
2.2%-2.8%12.3%-3.8%12.2%-2.6% F12.2%, % W H [A]
FEEERLT .
1.4 EFRE SRR, & R IE 95.7%~
103.0% N, RSD{H 1)<2.0%, J7 13- HErf 5 R 4f o
1.5 FEM R SRR N HERR | Ba 4R R R
1,3- W HE R 25 7 R L 3,4- — MNHERE 25 7088 . 3,5- bk
Tk 2 T IR A1 4,5- Wi HERE 25 T R 1Y) RSD 43 1M 0.3%-
0.04%-2.3%-0.5% 1.3%-2.1% 1.0% 1 0.7%, %% B it
A A AR 10 h N FRGE o
2 HEXREREF
2.1 HEXRIERFHONE Brak R - neEEg | e sk
JEER L 1,3- IR 2 R L 3,4- MR ZE R L 3,5-
TR ZE R AN 4,5- ol R 2 R AR AR A TR
T4 9 5 0.928 0.0.546 2.1.099 8.0.872 1.1.086 8.
0.7392.1.056 6.

22 BANKREEFERAMEER 2H0EHT =64

[ (17 Agilent 1290 i i FGRAH E 34X, PIANAS A5 1)
Waters Cortecs T3 (o4t (k55514 01093731716707
H101093731716607) 4% 3R UHPLC €& i 4% 1 3k # 43
M, THE AR OE B, B 45 SR RSD fH $1<2.0%, %
B AN 5] P 3R o % ASCAT £0 38 A S ARG ASS IE TR 73
S AP

23 FNEDBIEIEMEN HB— RFA EWKER
TR G0 B VAT, AE A IR ROAR i A% b 4 )R B AN )
A, W E T T &AL 5 N S G R R 1
AEORE O B B IR0 OR B ) 0] 22, L3R 3. 45 R BoR AN
AR AN [F) BB A R, 8457 W0 5 43 1D AF K AR B B 1) F
BB /N, RSD<2.0%. WP 1% 1 53 23t 5 1% 1) £ B4 1)
[6) 22 % 3 5 K, RSDAE 43 ) N 8.55%-5.04%. 45 &
B, AF O OR BB V& A T B R b v 3 90 o AR 0 A
QAMS ] 5E L

Table 3 Investigation on relative retention time and retention

time difference

Relative retention Retention time

Analyte time (RRT) difference (A #/min)

Average RSD/% Average  RSD/%
Neochlorogenic acid 0.66 0.88 1.72 1.87
Caffeic acid 1.05 0.33 0.26 8.55
Cryptochlorogenic acid 1.10 0.34 0.53 5.04
1,3-O-Dicaffeoylquinic acid 1.55 0.70 2.77 1.06
3,4-O-Dicaffeoylquinic acid ~ 2.27 1.55 6.42 0.31
3,5-O-Dicaffeoylquinic acid ~ 2.32 1.56 6.70 0.30
4,5-O-Dicaffeoylquinic acid ~ 2.50 1.69 7.58 0.22
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