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Simultaneous Determination of Chlorogenic Acid, Luteolin, Apigenin
and Acacetin in Medicinal Chrysanthemum morifolium by HPLC
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Key Laboratory on Luminescence and Real-Time Analysis ( Southwest University) ,Ministry of Education ; College of

Chemistry and Chemical Engineering ,Southwest University , Chongqing 400715 , China

Abstract ; A sensitive and specific high performance liquid chromatography ( HPLC) method was developed to determine
chlorogenic acid, luteolin , apigenin and acacetin in medicinal Chrysanthemum morfolium. The C. morfolium sample was
extracted by ionic liquid based dispersive liquid phase microextraction. The chromatographic separation was carried out
on a Phenomenex C4 column (250 mm x4.6 mm,5 pum) with methanol-0.2% acetic acid (65:35,v: v) as mobile
phases at a flow rate of 0. 8 mL/min. The UV detection wavelength was set at 350 nm,and the column temperature was
set at 35 °C. The linear ranges were 0. 0005 ~ 100 wg/mL for chlorogenic acid (r=0.9999) ,0.00095 ~ 190 pg/mL for
luteolin (r=0.9999) ,0.0008 ~ 160 wg/mL for apigenin (r =0.9997) and 0. 00061 ~ 122 pg/mL for acacetin (r =
0.9996) ,respectively ; The recoveries of chlorogenic acid, luteolin, apigenin and acacetin were 90. 52% ~ 100. 44% ,
90.88% ~98.58% ,94.40% ~98.82% ,93.68% ~ 100.54% , respectively. The developed HPLC method was quick,
simple and reproducible for the simultaneous determination of chlorogenic acid, luteolin, apigenin and acacetin in medici-
nal Chrysanthemum morifolium.
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Fig. 1 HPLC chromatograms of mixture standards ( A) and medicinal C. morifolium extract (B)
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Table 1  Regression equations, linear range and LODs of the four investigated compounds(n =3)

N 2B 2K G B

feom LAt IR KAELI MR A MR

C d Resressi ali Linear range Correlation Limits ofdetection
ompoutt cgression equation (pg/mL) coefficient (r) (ng/mL)
23 JE iR Chlorogenic acid Y =40501. 52 +89626. 86X 0.0005 ~ 100 0.9999 0.040
AJREZE Luteolin Y =10578. 15 +151336.35X 0.00095 ~ 190 0.9999 0.042
FEHEZE Apigenin Y =-33483.74 +136542.51X 0.0008 ~ 160 0.9997 0.054
A WZE Acacetin Y =-29193.56 + 121937.97X 0.00061 ~122 0.9996 0.083
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Table 2 Recoveries (% ) of four compounds

&Y Bt & AR RS Ml&% RSD(% )
Sample Sample contents ( p.g) Added (pg) Detected (png) Recoveries( % )
235 2725.31 1350 4012.36 97.69
Chlorogenic acid 2725.31 2750 5216.82 90.52
2725.31 4500 7110. 69 95.79 3.00
2768.08 1350 4032. 69 96.92
2768.08 2750 5513.88 99.85
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2768.08 4500 7215.63 98.11
2801.62 1350 4112.66 98.61
2801.62 2750 5503. 63 98.29
2801.62 4500 7313.88 100. 44

PN 298.02 150 441.62 97.85

Luteolin 298.02 300 581.66 94.51
298.02 450 721.26 91.02
306.88 150 452.52 98.58
306.88 300 599.63 97. 64
306.88 450 731.63 91.77 3.28
322.69 150 463.25 97.07
322.69 300 601.63 93.47
322.69 450 743.26 90. 88

e 294. 62 150 441.11 98.81

Apigenin 294.62 150 589.69 98.33
294.62 150 741.13 98.82
308.26 300 451.23 97.72
308.26 300 591.63 94.61 1.93
308.26 300 752.32 98.07
316.42 450 461.66 98.5
316.42 450 598.69 94.4
316.42 450 761.62 98.48

oW 182.69 90 273.67 100. 54

Acacetin 182.69 190 373.19 100.27
182.69 290 472.66 99.98
195.69 90 283.33 98.79
195.69 190 386.39 100.36 2.15
195.69 290 481.69 97.96
201.66 90 288.38 98.37
201.66 190 388.69 98.53
201.66 290 478.92 93.68

2.9 HmAEElE TR, 2. 37 WA SR U, R A
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Table 3 Content determination results of samples (mg/g,n=3)

ey

Compound

Sample 1 (RSD/% )

Sample 2 (RSD/% )

Kb 3

Sample 3 (RSD/% )

23 JA iR Chlorogenic acid
AJRFEZ Luteolin
3 Z Apigenin

EHWE Acacetin

27.36 (2.12)
3.01 (2.54)
2.98 (1.12)
1.87 (0.46)

28.62 (1.32)
3.16 (1.05)
3.01 (1.27)
1.91 (0.90)

29.89 (1.08)
3.08 (2.35)
2.91 (1.77)
1.96 (1.26)
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