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Fingerprint analysis and multi-component determination of Leonurus
japonicus by high performance liquid chromatography

SUN Chen*?, XIE Zhe-yu?, WU Yong-jiang"

(1. College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China;
2. Shaoxing Institute for Food and Drug Control, Shaoxing 312071, China)

Abstract: An HPLC fingerprint and multi-component determination method of Leonurus japonicus was
established for comprehensive evaluation and quality control of Leonurus japonicus. The sample was incubated in
70% ethanol in a water bath for 2 h, and the extract was analyzed by HPLC using Kromasil C18 column (250 mmx
4.6 mm, 5 um). The mobile phase consisted of acetonitrile-0.1% formic acid with gradient elution. The flow rate was
1.0 mL-min™. The temperature of column was 30 ‘C. The detection wavelength was 280 nm. HPLC fingerprint of
characteristic components of Leonurus japonicus was established. There were 12 common peaks among 25 batches of
samples, and 5 of them were identified and determined. Syringic acid, leonurine hydrochloride, rutin, hyperoside or
isoquercitrin showed a good linearity in the ranges of 0.426 1-85.22 ng (r = 0.999 9), 7.948-1 590 ng (r = 0.999 3),
10.20-2 040 ng (r = 1.000 0), 2.018-403.6 ng (r = 0.999 9), or 8.704-1 741 ng (r = 0.999 9), respectively. The
average recoveries were 99.0%, 97.6%, 97.4%, 96.9% and 98.5% with RSD of 1.1%, 1.8%, 1.4%, 1.5% and 1.3%,
respectively. The HPLC characteristic fingerprint of Leonurus japonicus was specific, and this method can simulta-
neously determine the content of 5 components.

Key words: Leonurus japonicus; fingerprint; multi-component determination
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Table 1  Sample information

Sample Medicine site Origin Collection
No. date
YO01 Aboveground part  Sichuan Beichuan 2012.7.24
Y02 Aboveground part  Sichuan Jiangyou 2012.6.13
Y03 Aboveground part Hunan Fenghuang 2012.8.5
Y04 Aboveground part ~ Shanxi Huguan 2013.10.15
Y05 Aboveground part ~ Yunnan Yuxi 2012.1.11
Y06 Aboveground part Gansu Weiyuan 2012.10.27
Y07 Aboveground part Gansu Weiyuan 2012.10.25
Y08 Aboveground part ~ Gansu Weiyuan 2012.10.26
Y09 Aboveground part Henan Jiyuan 2014.5.16
Y10 Whole grass Anhui Hexian 2012.6.13
Y11 Aboveground part Anhui Hanshan 2012.6.5
Y12 Whole grass Anhui Qianshan 2012.9.22
Y13 Aboveground part Hunan Zhuzhou 2012.5.15
Y14 Aboveground part  Shanxi Yangcheng 2013.9.7
Y15 Aboveground part Shanxi Changzi 2013.8.9
Y16 Aboveground part Shanxi Lingchuan 2013.7.10
Y17 Aboveground part ~ Shanxi Hongdong 2013.8.13
Y18 Aboveground part  Shanxi Yongji 2013.6.6
Y19 Aboveground part Shanxi Jiaocheng 2013.6.27
Y20 Aboveground part Shanxi Qingxu 2013.10.10
Y21 Aboveground part ~ Shanxi Qingxu 2013.9.28
Y22 Aboveground part ~ Shanxi Xiangfen 2013.4.16
Y23 Aboveground part  Shanxi Zijiayu 2013.8.21
Y24 Aboveground part ~ Shanxi Qingyuan 2013.9.7
Y25 Aboveground part ~ Shanxi Wanrong 2013.9.10
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Figure 1 HPLC chromatograms of mixed standard solution (A) and sample solution (B). 2: Syringic acid; 6: Leonurine hydrochloride; 8:
Rutin; 9: Hyperoside; 10: Isoquercitrin; 1, 3, 4, 5, 7, 11, 12: Other characteristic peak
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Figure 2 Fingerprints of 25 batches of Leonurus japonicus
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Table 2  Fingerprint similarity of Leonurus japonicus from differ-

ent origins
Sample No. Similarity Sample No. Similarity
Y01 0.921 Y14 0.972
Y02 0.948 Y15 0.975
Y03 0.933 Y16 0.955
Y04 0.971 Y17 0.978
Y05 0.900 Y18 0.912
Y06 0.967 Y19 0.970
Y07 0.985 Y20 0.912
Y08 0.976 Y21 0.948
Y09 0.972 Y22 0.973
Y10 0.951 Y23 0.983
Y11 0.958 Y24 0.924
Y12 0.962 Y25 0.956
Y13 0.942 R 1.000
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Table 3 Recovery of 5 analytes in Leonurus japonicus

Mean
recovery
1%
Syringic acid 0.041 20 0.03590 0.076 78  99.11 99.0 11
0.04120 0.03590 0.07762 101.4
0.04120 0.03590 0.076 66  98.77
0.04120 0.044 88 0.08583  99.44
0.04120 0.044 88 0.08530  98.26
0.041 20 0.044 88 0.08538 98.44
0.04120 0.05386 0.09437 98.72
0.04120 0.05386 0.09385 97.75
0.04120 0.05386 0.09437 98.72

Origin  Added Found Recovery

Analyte
y /mg /mg /mg 1%

1%

Leonurine 2.121 1.677 3.725 95.65 976 1.8
hydrochloride 2.121 1.677 3.731 96.00
2.121 1.677 3.777 98.75

2121 2096  4.232 100.7

2121 2096  4.137 96.18
2121 2.096  4.208 99.57
2121 2515 4539 96.14
2121 2515  4.589 98.13
2121 2515  4.558 96.90

Rutin 1.418 1.093 2.478 96.98 97.4 14
1.418 1.093 2.501 99.09
1.418 1.093 2.457 95.06
1.418 1.367 2.774 99.20

1418 1367  2.767 98.68

1418 1367 2754 97.73

1418 1640 3.017 97.50

1418 1640  3.009 97.01

1418 1640 2.988 95.73

0.3308 0.2674 0.5918 97.61 969 15

0.3308 0.2674 0.5947 98.69

0.3308 0.2674 0.5864 95.59

0.3308 0.3342 0.6633 99.49

0.3308 0.3342 0.6511 95.84

0.3308 0.3342 0.6529 96.38

0.3308 0.4011 0.7205 97.16

0.3308 04011 0.7117 94.96

0.3308 04011 0.7167 96.21

Isoquercitrin - 1.238 0.893 2.101 96.64 985 1.3
1238 0.893 2113 97.98
1238 0.893 2125 99.33

Hyperoside

1.238 1.116 2.337 98.48
1.238 1.116 2.362 100.7

1.238 1.116 2.325 97.40
1.238 1.339 2.545 97.61

1.238 1.339 2.562 98.88
1.238 1.339 2.573 99.70

0.1% HR . i34 T Kromasil Cpz.Diamonsil C g
Venusil MP C,4 Waters Symmetry C,,. Welch Materials
XB-C,3~ Shimadzu VP-ODS C,,. Agilent SB C,; %5,
Kromasil C,; A1 Venusil MP C,, 73 55 &k B 55 o B AR,
JEIE$E T Kromasil Cigo 58 435 8 22 73 35 FE 34K
F 1.5, B BCEI4 KT 10 000, 7EFF bR h A5 T
K FBEANAN [R) R P 2T 55 2 P b RO I, TR 552 1
AN [) B[] F e A R B R X, IR B B R oy AT A U
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Table 4 Determination results of 25 samples

Syringic  Leonurine

Sample acid hydrochloride

Rutin  Hyperoside Isoquercitrin

No. Iug-g* /mg-g- /Img-g* /mg-g?* /mg-g*
Y01 28.88 1.47 0.69 0.07 0.43
Y02 43.89 2.69 0.79 0.07 0.49
Y03 37.59 1.21 1.00 0.13 0.64
Y04 21.72 2.59 1.09 0.22 0.78
Y05 44.98 5.83 0.98 0.51 1.20
Y06 33.38 2.03 1.46 0.38 1.46
Y07 41.20 2.12 1.42 0.33 1.24
Y08 32.57 2.04 1.34 0.24 0.94
Y09 27.20 5.28 112 0.37 1.09
Y10 84.90 3.15 1.14 0.26 0.88
Yil 158.64 1.14 4.75 0.68 2.94
Y12 74.08 2.92 131 0.32 1.03
Y13 69.19 1.75 2.57 0.59 2.01
Y14 79.43 7.08 3.18 0.48 1.76
Y15 32.22 4.59 1.19 0.38 1.33
Y16 46.89 7.44 1.48 0.46 1.43
Y17 44.31 6.01 2.43 0.35 1.10
Y18 44.35 5.82 1.01 0.32 1.00
Y19 23.15 2.37 1.27 0.16 0.81
Y20 124.76 11.78 4.70 0.38 1.40
Y21 32.50 3.50 4.06 0.54 3.14
Y22 32.35 5.33 1.42 0.34 1.47
Y23 36.08 3.39 1.27 0.30 1.13
Y24 33.70 4.64 1.54 0.24 1.38
Y25 35.17 7.76 2.31 0.50 1.85
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