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Determination of 4 flavonoids in Sophora japonica from different habitats by
ultra performance liquid chromatography
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(1. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China; 2. Changzhou
Cancer Hospital Affiliated to Soochow University, Changzhou 213002, China)

ABSTRACT: Objective To establish a method for the determination of 4 flavonoids in Sophora japonica by ultra
performance liquid chromatography (UPLC), and to compare the content differences and cluster analysis of the 4
kinds of flavonoids in Sophora japonica from different regions. Methods The column was ACQUITY UPLC BEH
Cyg column (2.1 mmx50 mm, 1.7 um). Mobile phase A was methanol solution, and B was 0.1% acetic acid aqueous
solution, with gradient elution. The column temperature was 30 °C, and the detection wavelength was 360 nm. The
cluster analysis of samples from different origins was carried out through the TB tools heat map drawing option and
the PCA principal component analysis map drawing function. Results Four kinds of flavonoid reference substances
showed a good linear relationship with the peak area in the corresponding concentration range. The recovery rates
were all between 95% and 105%. The content of 4 kinds of flavonoid components in Sophora japonica from different
origins varied greatly, based on 4 kinds of flavonoids in PCA principal component analysis and clustering heat map

analysis of locust flower from different origins showed that locust flowers had obvious clustering characteristics of
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origin. Conclusion This method is simple in operation, stable and accurate in results, strong in specificity, and short

in analysis time, which can reduce the analysis cost, and is suitable as a content determination method for Sophora

japonica. The quality of Sophora japonica from different producing areas is obviously different, so the quality

stability and medication safety of Sophora japonica can be ensured by optimizing the producing areas.
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Table 1 Sample information of Portulacaoleracea from different regions

e SR H SRS
INZRUE R 20180309 SD 1
INZRUE R 20180310 SD 2
INZRU R 20180311 SD 3
TR 20180401 GD 1
I AR 20180402 GD 2
TR Bk 20180403 GD 3

LA RIE 20180412 HeB_1
AbA F 20180414 HeB 2
WAL R 20180415 HeB 3
AL 20180418 HeB_4
WL 20180501 HuB_1

WL I

20180503 HuB_2
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s S SRAF H I SCH g
WALE A 20180504 HuB 3
LA IR 20180605 AH_1
LA 20180609 AH 2
LR 20180619 AH 3
AN P 20180701 IS 1
VLR 20180703 IS 2
LRI 20180709 JS 3
VLI IC 8 20180711 IS 4
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Fig.1 UPLC chromatogram of flavonoids in Sophora japonica
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Table 3 Linear relationship of 4 components

L% B )= Ty 7 2/ (ng/mL) r
T Y=9.76x10*X+1.05%10° 0.5~80 0.9990
25y -3-0- 25 &1 Y=8.58x10*X+1.22x10* 0.175~28 0.9997
KAl Y=9.12x10*X+1.48x10° 0.1~16 0.9997
iz 2% Y=9.48x10*X+1.66x10° 0.075~12 0.9998




5214 JHMERE, S RSO TR E A R AR T 4 B 5 7875
x4 RBEE. BEME. EEMRMERKEERER
Table 4 Investigation results of precision, stability, repeatability and recovery rate
TR [ 2
%2 4% ¥ RSD/% FaE M RSD/% A RSD/%
/% RSD/%
T 1.23 1.22 1.34 98.13 2.13
I ZH-3-0- 25 1 0.58 1.58 1.23 99.23 1.97
KAl 1.24 1.98 0.58 100.25 1.48
iR % 1.45 1.24 1.76 98.75 1.54
#FS5 20 MRS ENEL R (mg/g, n=3)
Table 5 Content determination results of 20 batches of samples (mg/g, n=3)

g INZS W -3-0-ZE 71 KAl it &
SD_1 60.52+0.19 1.79+0 2.34+0 6.68+0.02
SD 2 59.38+0.73 2.11+0.02 2.38+0.02 6.45+0.07
SD_3 61.45+0.2 1.97+0 2.05+0 7.02+0.02
GD_1 76.89+0.75 3.45+0.03 3.67+0.03 10.12+0.09
GD_ 2 80.7345+1.08 3.6225+0.04 3.8535+0.05 10.62+0.14
GD_3 79.8+1.06 3.58+0.04 3.8+0.05 10.5+0.13
HeB_1 65.01£0.79 2.33+0.028 1.5540.01 7.25+0.08

HeB 2 68.23£0.98 2.454+0.03 1.65+0.02 7.06£0.1
HeB_3 66.45+0.39 2.39+0.01 1.5+0 7.42+0.04
HeB 4 69.1+0.53 2.4840.01 1.56+0.01 7.71£0.06
HuB_1 88.23+£0.39 3.99+0.01 4.254+0.01 10.35+0.04

HuB_2 88.67+1.78 4+0.08 4.27+0.08 10.4+0.2
HuB_3 88.89+0.88 4.02+0.03 4.28+0.04 10.42+0.1
AH_1 62.77+0.97 0.45+0 0.7540.01 3.2540.05
AH 2 63.02+0.98 0.45+0 0.75+0.01 3.26+0.05
AH_3 63.39£1.26 0.45+0 0.7540.01 3.28+0.06
JS 1 94.254+2.2 5.08+0.11 4.234+0.09 12.58+0.29
JS_ 2 95+1.8 5.1240.09 4.26+0.08 12.68+0.24
JS 3 93.23+1.24 5.02+0.06 4.18+0.05 12.44+0.16
JS_4 93.41£1.25 5.03£0.06 4.19+0.056 12.46+0.16

H: SD UK INA; GD U4 HeB AL At; HuB A FMIAL; AH 1CE 28 IS R FIT I,
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Fig.2 Content determination results of 20 batches of samples(n=3)
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Fig.4 Cluster analysis diagram of Sophora japonica from different producing areas
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