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DETERMINATION OF FLAVONOIDS IN HYPERICUM
PERFORATUM BY HPLC ANALYSIS

WU Ying' , ZHOU Su-di’ , LI Ping

(1. Departnent of Pharmacognosy, 2 . Department of Traditional Chinese Medicine’ s Analysis , China
Pharmaceutical University , Nanjing 210038 , China)

ABSTRACT: AIM To establish an HPLC method for simultaneous determination of four flavonoids in Hypericum perforatum

L., ruitn, hyperin, avicularin and quercetin. METHODS C; column was used, the chromatography was carried out with a linear

gradient program. The mobile phase was A: H, O (pH 3.0 ~ 3.5 adjusted with phosphoric acid) and B: acetonitrile , at flow rate of
1.0 mL* min"' , peaks were detected at 254 nm. RESULTS The linear range of rutin was 1.376 ~ 8.256 pg* mL™' (¥ =0.9999) ,
hyperin 3.160 ~ 18.960 pg* mL™' ( ¥ =0.9996) , avicularin 0. 968 ~ 5.808 pg*mL™' (¥ =0.9998) and quercetin 0.776 ~ 4. 656
pge mL™' (¥ =0.9993) . The average recovery of rutin was 97.8 %, RSD 4.8 % ( n=3) , hyperin 100.7 %, RSD 3.7 % ( n =
3) , avicularin 97.3 %, RSD 0.8 % ( n=3) and quercetin 100.5 % , RSD4.4 % ( n=3) . All of RSDs of precision were less than
2% ( n=35) , reproducibilities less than 3 % . CONCLUSION The method is simple , effective and feasible . It can be used to

determine flavonodis in Hypericum perforatum .
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Hypericum perforicum L. ( Chinese name Guanyejin
sitao) is a plant of genus . Guttiferae , which is distributed
in Shandong, Shanxi, Jiangsu, Jiangxi and Sichuan
of other
In Europe, H. perforatum L. has always

provinces in China and in many areas
countries'' .
been used as antidepressant >’ . In China , the plant has
been used as a folk herbal drug for 2 400 years. It is
recorded in the Dictionary of Chinese Crude Drugs as an
effectual herbal drug for dispelling heat, detoxification,
stanching bleeding , detumescence , modulating inordinate
menstruation and curing unknown carbuncles' '’ .

There are many reported constituents in this plant,
among them naphthodianthrones are regarded as the most
active antidepressant compounds . Some researchers have
found that

antidepressant activit}}sl .

flavonoids in the plant also possess
It is essential to establish an
analytical method to control the quality by monitoring the
active compound, but in general, the existing HPLC
methods

pseudohyperin, there is as yet no analytic method for the
6~8]

analytical concentrated on hyperin and

control of flavonoids in the plant[ . Based on previous
researches , we have established a simple and effective
analytical method for the simultancous determination of

four flavonoids , rutin, hyperin, avicularin and quercetin
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in the plant and avicularin was isolated from the plant for
the first timem( Figure 1) .
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Figure 1  Structures of four flavonoids
Quercetin ( R = rutinlosy) ; Hyperin ( R = galactosyl) ;
Avicularin ( R =arabinosyl) ; Rutin ( R= H)

MATERIAL AND METHODS

Chemicals and materials Acetonitrile was
purchased from Tedia Co. Inc., USA. Redistilled water
was made in our own lab . Phosphoric acid ( 285 %) was
purchased from Shanghai Chemical Co. The Hypericum
perforatum L. samples were collected in July, 1999 in
Nanjing, Jiangsu, China and were identified by Prof.
Zhou Swrdi. Rutin, hyperin, avicularin and quercetin
were isolated and purified as reference materials in our lab
at a purity over 98 % ( HPLC,UV detection) .

Apparatus and conditions  The HPLC system
consisted of a SCL-10A System Controller, LG10AD
Pump A and Pump B, DGU12 A Degasser and SPD10A
UV VIS Detector ( Shimadzu, Tokyo , Japan) . Separations
were achieved with a reversed phase column ( Shinr pack,
CLCODS, 5 pum, 150 mm x 6.0 mm, Shimadzu,
Tokyo, Japan) provided with a Cj guard column. The
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chromatographic data were recorded and processed by HS
Chromatographic Work Station software ( Yingpu Technical
Development Co. Ltd, Hangzhou) .

Chromatography was carried out with a linear gradient
program . Solvents were A: water (pH 3.1 ~ 3.5 adjusted
with phosphoric acid) and B: acetonitrile . The gradient
of A B was 0 ~ 28 min, isocratic at 82: 18 ; 28 ~ 35 min,
gradient up to 70: 30 ; 35 ~ 40 min, gradient up to 60: 40 ;
40 ~ 50 min, isocratic at 60: 40 . The flow rate of mobile
phase was kept constant at 1.0 mLe min”', the peaks
were detected at 254 nm. Injection volumn was 20 pL.

RESULTS

1 Calibration Curves

A mixed stock solution consisting of rutin (1.72
mg* mL~ : ) , hyperin (3.95 mge* mL" 1) , avicularin (1. 21
mg* mL™" ) and quercetin ( 0.97 mg* mL"™ ) was
prepared. 0.2, 0.4, 0.6, 0.8,1.0 and 1.2 mL of the
stock solution each was put into a 5 mL volumetric flask
and diluted to volume with methanol . 20 pL of the above
solutions were accurately taken for analysis. The
coefficients of correlation of reference standards of rutin,
hyperin, avicularin and quercetin were 0.9999 , 0. 9996 ,
0.9998 and 0.9993 , respectively ( Table 1) .

Table 1 Calibration curves of the four compounds
. . . Linear range/
Flavonoid tg/min  Calibration curve Y o
ng* mL
Rutin 16.04 Y=13535X-1138.1 0.9999 1 .376 ~8.256
Hyperin 18.85 Y=19909 X- 4199 .9 0.9996 3.160~18.960

Avicularin 29 .39
Quercetin 44 21

Y=23348 X- 570 .14
Y=122736 X- 9044 .5

0.9998 0.968 ~5 .808
0.9993  0.776 ~ 4 .656

X: concentrations of injected solution; Y: peak areas

2  Precision, reproducibility and recovery

The precision was determined with the same sample
solution consisting of rutin (4.128 pg* mL'l) , hyperin
(9.480 pg*mL™") , avicularin (2.904 pg*mL ') and
quercetin ( 2.328 pgemL™ ') . The rlative standard
deviation ( RSD) wvalues ( n = 5) of rutin, hyperin,
avicularin and quercetin were 1.5 %, 1.8 %, 1.4 % and
1.1 %, respectively .

In order to test the reproducibility, five sample
solutions of H. perforatum were prepared. Each solution
was injected twice. The contents of rutin, hyperin,
aviculrin and quercetin were calculated and the RSD were
as follows: rutin 2.2 %, hyperin 1.0 %, avicularin
2.2 % and quercetin 1.7 % .

The recovery experiment was carried out to evaluate
the accuracy of the method. Three sample solutions of the
plant materials were prepared with different contents of the

four compounds , also those with a certain amount of the
four standards added. Each solution was injected twice .
The content of each compound was calculated and
compared to the expected content. The recoveries of the
four compounds were all between 95 % and 105 %, and
the RSD of rutin was 4.8 % , hyperin 4.1 % , avicularin
0.7 % and quercetin 4.4 % ( Table 2) .

Table 2 Recoveries of four flavonoids ( n=3)
Hlavonoid Added  Actual/  Found/ Recov,ery/ Average/ RSDY
ug ug ug % % %
Rutin 120.00 119 .46 243 .40 103 .2 97 .8 4.2
70 .86 185.13 95 .2
100.91  215.00 95.0
Hyperin 276 .50 209 .31 493 .93 102.9 100 .7 4.1
124 .15 389 .40 95.9
176 .80 462 .38 103 .3
Avicularin 84 .00 83.72 165 .46 97 .3 97.3 0.7
49 .66 130.78 96 .6
70.72 153 .06 98 .0
Quercetin 67 .90 69 .87 135.10 96 .1 100 .5 4.4
41 .45 112.73 105 .0

59.02 127.22 100 .4
" Recovery =[ (found - actual)/added]* 100 %

3  Amalysis of the four flavonoids in the crude drug
materials

A 50 mg crushed sample of H. perforatum was
extracted in Soxhlet’ s extractor with CH,Cl, for 3 h,
discarded the CH,Cl, solution. The dried residue was
exhaustively extracted in Soxhlet’ s extractor with methanol
for 4 h. The methanol was concentrated to dryness,
dissolved in a few mL of methanol and transferred to a 10
mL volumetric flask and diluted to volume with methanol .
1 mL of the solution was diluted in a 5 mL volumetric
flask with methanol . The solution was filtered through a
filter (0.45 pm) and 20 pL of the filtrate was injected for
analysis . The content of each compound was calculated
from the corresponding calibration curve . The retention
time of rutin was 16.04 min, hyperin 18.85 min,
avicularin 29.39 min and quercetin 44. 21 min ( Figure 2) .

For more effective application of the plant, the four
compounds, rutin, hyperin, avicularin and quercetin
were determined in the flower, leave , stem and the whole
plant ( Table 3) . The data showed that there were more
flavonoids in flowers and in leaves than in the stems.
Rutin existed mostly in leave and in stem, hyperin in
flower and in the whole plant. The quantities of the four
compounds, rutin, hyperin, avicularin and quercetin
contained in the flower, leave , stems and the whole plant
showed following ratios : 1.5:5:1:2.5,8:3:3.1,4:2.5
©2:1 and 1.5:3:1: 1, respectively .
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Figure 2 HPLC chromatograph of the standard ( A)

and samples ( B)
1. Rutin; 2. Hyperin; 3. Avicularin; 4. Quercetin

Table 3 Contents of the four compounds in the
different part of samples

Content /| %

Flavonoid
Flower Leave Stem Whole plant
Rutin 0.45 1 .45 0.35 0.47
Hyperin 1.03 0.52 0.24 0.65
Avicularin 0.21 0.52 0.17 0.26
Quercetin 0.53 0.19 0.09 0.22
DISCUSSION

To establish an HPLC method for simultaneous
determination of the flavonoids, we chosed four typical
flavonoids, namely rutin, a disaccharide glycoside ;
hyperin, a hexose glycoside ; avicularin, a pentose
glycoside and quercetin, an aglycone .

The four flavonoids were scanned from 200 to 500

HPLC

nm by UW2501 PC ( Shimadzu, Tokyo, Japan) with the
maxinum absorption at (254 £1) nm, so the peaks were
detected at 254 nm.

The results showed that the HPLC method estab-
lished is a feasible simple , effective and suitable analyti-
cal method for flavonoids in Hyperium perforatum L.
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4 — . . HPLC
. Gs A ( pH3.1 ~3.5) ,B: , ; 1.0 mL*min"';
254 nm. 1.376 ~8.256 pg* mL™' (¥ =0.9999) , 3.160 ~18.960 pgemL ' (¥ =
0.9996) , 0.968 ~5.808 pg* mL™' (Y =0.9998) , 0.776 ~ 4.656 pg* mL™' (¥ =0.9993) .
97.8 % ,RSD( n=3) 4.8 % ; 100.7 % ,RSD( n=3) 4.1 %; 97.3 % ,RSD( n =3)
0.7 %; 100.5 % ,RSD( n=3) 4.4%. 4 RSD( n=5) <2%, RSD( n =5)

<3%. . . ,





