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Simultaneous determination of chlorogenic acid, geniposide,
baicalin, paeonol in Xiao’er Tuire Heji by HPLC-DAD

LI Qin, YANG Chen, YOU Yong-ji

( Fujian Institute for Food and Drug Quality Control, Fuzhou 350001, China )

Abstract Objective: To develop an HPLC method for simultaneous determination of chlorogenic acid,
geniposide, baicalin, and paeonol in Xiao’er Tuire Heji. Methods: The C,5 column (4.6 mm X 250 mm,
5 um ) was adopted. The mobile phase was methanol ( A ) —0.2% phosphoric acid aqueous solution ( B ) , with a
gradient elution. The flow rate was 1.0 mL * min™". The detection wavelength was set at 330 nm for chlorogenic
acid, 240 nm for geniposide, 278 nm for baicalin and paeonol. The column temperature was maintained at 30 °C.
Results: The calibration curves were linear in the quality range of 0.003-0.171 pg ( 7=0.999 9 ) for chlorogenic
acid, 0.025-1.228 wg (r=0.999 9 ) for geniposide, 0.034-1.679 p.g ( r=0.999 9 ) for baicalin, and 0.005-
0.254 g (r=0.999 9 ) for paeonol. The average recoveries ( n=9 ) were 99.8%,99.1%, 100.5%, and 99.9% , respectively.
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The RSDs of precision were less than 0.5% for the four components, and the RSDs of reproducibility were less

than 2.0%. The solution was stable within 48 h. There was no significant difference in the content determination

of geniposide and baicalin by this method and by Chinese pharmacopeia method. The results of determination

showed that the content of each component varies in different production enterprises, and the differences among

different production batches of some production enterprises were also great. Conclusion: This method is proved by

methodology validation that it can be used for determination of chlorogenic acid, geniposide, baicalin, and paeonol

. . 9 . .o
in Xiao er Tuire Heji.
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HPLC chromatograms of negative samples without Lonicerae Japonicae Flos( A-1), Gardeniae Fructus( A-2 ), Moutan Cortex and

Cynanchi Atrati Radix et Rhizoma ( A-3 ), Scutellariae Radix ( A-4 ), reference substances( B ), and sample ( C )
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Tab.1 Regression equations, correlation coefficients, and linear ranges

D% [EVEppE

(component) (regression equation)

R AR

(correlation coefficient )

2 Eien ]
(linear range) / g

ZE IR (chlorogenic acid) Y=29.256X-1.437 8 0.999 9 0.003~0.171

Ha 7 1F (geniposide) Y=14.012X-1.615 8 0.999 9 0.025~1.228

AT (baicalin) Y=25.679X-30.827 0.9999 0.034~1.679

FHE Y (paeonol) Y=40.898X-2.128 3 0.999 9 0.005~0.254
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F2 EEKBLER (n=9)
Tab.2 Results of recovery test
% A JIA K EIES R SIELES RSD/Y%
( component ) (original )/ g (added )/pg (‘measured ) /p g (recovery ) /% (‘average recovery ) /%
2k R (chlorogenic acid) 84.45 68.32 152.90 100.2 99.8 0.79
152.54 99.7
153.13 100.5
85.40 169.28 99.3
168.67 98.6
170.72 101.0
102.48 186.26 99.3
187.27 100.3
185.89 99.0
HE7-FF (geniposide) 590.75 491.04 1 068.22 97.2 99.1 1.83
1 074.07 98.4
1072.47 98.1
613.80 1201.12 99.4
1187.39 97.2
1215.89 101.8
736.56 1315.74 98.4
1343.67 102.2
1320.27 99.0
AT (baicalin) 585.55 537.34 1116.98 98.9 100.5 1.42
1123.88 100.2
1118.44 99.2
671.68 1248.54 98.7
1273.57 102.4
1262.15 100.7
806.02 1410.74 102.4
1394.51 100.4
1404.44 101.6
TRz iy (paeonol) 173.55 142.13 314.93 99.5 99.9 1.04
316.14 100.3
315.29 99.7
177.66 348.76 98.6
349.51 99.0
354.12 101.6
213.19 385.83 99.6
389.73 101.4
385.13 99.2
%3 HPLC-DAD iz 5# B A ENELE RHLLE (mg - mL™, n=3)
Tab.3 Comparison of determination results of HPLC-DAD method and Chinese pharmacopoeia method
Lol R = LA ‘ \ He ¥4 ( geniposide ) HEH (baicalin )
( manufacturer and lot ( chlorogenic ( ::fffl ) 2Tk 2T
No.) acid ) HPLC-DAD ( ChP method ) HPLC-DAD ( ChP method )
A 140601 0.22 0.51 1.28 1.21 2.42 2.30
140602 0.22 0.49 1.34 1.26 2.52 2.40
150501 0.30 0.59 2.19 2.10 3.51 3.30
150601 0.29 0.69 2.07 1.94 3.37 3.20
B 141002 0.26 0.18 1.10 1.02 2.18 2.12
141102 0.30 0.05 1.32 1.25 1.86 1.80
150601 0.41 0.32 1.46 1.34 3.18 3.00
150602 0.38 0.30 1.68 1.57 3.01 2.90
C 14260548 0.20 0.24 1.42 1.35 1.70 1.63
14263933 0.21 0.26 1.61 1.52 2.08 2.00
14263934 0.21 0.26 1.57 1.48 2.17 2.10
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£3(4)
Al e it vy P HEF1F ( geniposide ) AT (baicalin )
('manufacturer and lot ( chlorogenic i iy
(' paeonol ) a Z5
No.) acid) ! HPLE-DAD ( ChP method ) HPLE=DAD ( ChP method )
15260261 0.35 0.15 1.69 1.60 1.82 1.78
15260262 0.35 0.15 1.72 1.59 1.84 1.80
D 20140906 0.47 0.23 1.42 1.33 2.19 2.11
20150707 0.73 0.20 1.27 1.20 2.10 1.90
E (20150501 0.15 0.24 0.95 0.90 1.85 1.80
F 130202 0.08 0.25 1.06 1.02 1.31 1.20
G 1507015 0.51 0.13 2.04 1.94 1.96 1.80
H 20140821 0.10 0.04 0.64 0.58 1.04 1.00
20140901 0.10 0.06 0.65 0.55 1.06 1.00
20141105 0.10 0.04 0.34 0.29 1.06 0.98
20150102 0.07 0.07 0.44 0.39 1.00 0.94
20150203 0.10 0.04 0.66 0.57 1.11 1.14
20150419 0.08 0.06 0.65 0.58 1.18 1.12
20150721 0.08 0.09 0.63 0.57 1.18 1.10
I 140803 0.18 0.51 2.03 1.91 3.72 3.50
141102 0.24 0.12 1.84 1.89 2.19 2.00
141201 0.12 0.25 2.05 2.00 3.20 3.20
150402 0.17 0.20 1.86 1.72 2.31 2.50
150403 0.19 0.27 1.75 1.64 2.92 2.70
150404 0.16 0.19 1.88 1.81 2.18 2.18
150501 0.16 0.20 1.98 1.80 2.23 2.18
J 150301 0.08 0.94 0.94 0.92 1.17 1.20
150302 0.08 1.05 1.08 1.05 2.48 2.70
150303 0.09 0.89 1.05 0.98 1.54 1.56
150401 0.07 1.02 1.17 1.15 1.50 1.46
150601 0.05 1.13 1.11 1.03 1.41 1.30
150701 0.11 0.96 1.09 1.09 1.18 1.13
K 140301 0.14 0.43 2.63 2.45 4.12 3.90
140601 0.26 0.37 1.91 1.85 3.90 3.90
140801 0.25 0.24 2.88 2.61 1.88 1.75
141101 0.37 0.31 4.44 437 2.56 2.50
150201 0.20 0.34 1.64 1.53 4.27 4.10
150202 0.16 0.32 2.30 2.29 4.07 3.90
150701 0.16 0.33 2.21 2.13 2.04 2.00
L 20140501 0.27 0.76 1.69 1.63 1.21 1.10
20141002 0.22 0.32 1.99 1.92 1.52 1.50
20141009 0.21 0.29 2.18 2.06 1.83 1.69
20150215 0.24 0.59 1.12 1.05 1.85 1.70
20150103 0.17 0.35 1.18 1.10 1.17 1.10
20150304 0.16 0.52 1.12 1.05 1.50 1.40
20150401 0.18 0.59 1.17 1.11 1.59 1.60
20150504 0.25 0.64 1.38 1.31 2.34 2.39
M 140702 0.34 0.21 1.28 1.25 4.52 4.82
140801 0.20 0.11 1.34 1.30 2.39 2.20
150101 0.20 0.10 1.38 1.32 2.05 2.00
N 20130601 0.20 0.28 0.87 0.83 0.89 091
20141101 0.22 0.27 1.02 0.95 1.58 1.50
0 20150101 0.35 0.06 1.98 1.98 0.59 0.51
P 140701 0.06 0.17 0.92 0.88 1.37 1.36
140702 0.06 0.15 1.09 0.99 1.37 1.30
150401 0.13 0.13 1.11 1.06 1.46 1.40
Q 114010 0.85 0.19 0.96 0.86 2.05 2.00
R 14110101 0.31 0.07 0.40 0.36 1.03 0.90
S 20140602 0.08 0.04 1.10 1.01 2.12 1.99
20140705 0.08 0.13 1.14 1.05 2.42 2.40
20150602 0.10 0.06 1.82 1.72 2.20 2.04
20150803 0.08 0.04 1.15 1.09 2.22 2.10

hhiHE i
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