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Quality research of Puerariae Lobatae Radix from different habitats with
UPLC fingerprint and determination of multi-component content

HUANG Zivan SHEN Qianmneng LI Ping SU Liandin CHEN Li-hong LU Tudin® MAO Chun-gin"
( School of Pharmacy Nanjing University of Chinese Medicine Nanjing 210023  China)

Abstract  To establish ultra performance liquid chromatography( UPLC) fingerprint of Puerariae Lobatae Radix from different habi—
tats and simultaneously determine the contents of six isoflavonoids. The UPLC fingerprint analysis and content determination were per—
formed on a Waters ACQUITY UPLC BEH Cg( 2. I mmx50 mm 1.7 pm) chromatographic column with acetonitrile-0. 05% formic
acid as mobile phase for gradient elution. The detection wavelength was set at 250 nm; the flow rate was 0.2 mLemin™'; the column
temperature was 30 °C and the injection volume was 2 L. Similarity evaluation system for chromatographic fingerprint of traditional
Chinese medicine( TCM) was adopted; principal component analysis( PCA) and discriminant analysis by partial least square method
( PLS-DA) in Simca-P software were used to identify the differential components in samples from three habitats. The similarity was over
0. 90 in 29 batches of samples indicating good consistency of the samples. The samples were clustered into 3 categories by PCA and
PLS-DA and six differential components such as puerarin apioside daidzin and isoflavoues aglycone were found. The determination
results of 6 isoflavones including 3“-hydroxy puerarin puerarin 3“-methoxy puerarin puerarin apioside daidzin and isoflavoues ag—
lycone showed that the content of the same component and the fluctuation range between different components were all different among
different habitats. The total content of 6 isoflavones from different regions was Anhui 11. 21% >Henan 10. 97% >Shannxi 9. 38%. The
establishment of UPLC fingerprint combined with simultaneous determination of 6 active components provides a more comprehensive ref—

erence for quality control and quality evaluation of Puerariae Lobatae Radix.
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Table 1 Informations of Puerariae Lobatae Radix samples
No. No.
S1 GG150321 0.997 S16 11508012 0.999
S2 GG150322 0.999 S17 11508013 0.999
S3 GG150323 0.997 S18 11508014 0.999
S4 GG150324 0.999 S19 11508015 0.999
S5 GG150325 0.999 S20 11508016 0.999
S6 14102011 0.999 S21 11508017 0.999
S7 14102012 0.999 S22 11508018 0.999
S8 14102013 0.999 S23 11508019 0.999
S9 14102014 0.997 S24 11508020 0.999
S10 14102015 0.999 525 GG150311 0.993
S11 1409012 0.997 S26 GG150312 0.992
S12 1409013 0.999 S27 GG150313 0.986
S13 1409014 0.999 S28 GG150314 0.992
S14 1409015 0.999 529 GG150315 0.993
S15 11508011 0.999
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2 50% 50 mL
2.1 ( 120 W 40 kHz)
Waters ACQUITY UPLC BEH Cjq (2.1 30 min 50%
mmX50 mm 1.7 pm) ; 0. 05% (A) - 0.22 pm
( B) 0~4 min 94% A 4~10 min 94% ~ o
90% A 10~16 min 90% ~80% A 16~20 min 80% ~ 2.4
40% A 20 ~21 min 40% ~94% A 0.2 mL- 2.4.1 3-
min~"; 250 nm; 30 C; 2 ulo . 3 \ \
2.2 0.038 0
50% 37— 0.2001 0.0454 0.0714 0.0405 0.010 1 g°L~
0.0190 g-L7'\ 0.100 1 g=L7'.3"~ o
0.022 7 g*L™"\ 0.0357 ¢ 50%
L7 0.020 2 g-L.7". 0.005 0 g-L™ 2.1 2 uL
o 2 ()
2.3 (X)
( 3 ) 0.1¢g 2,
2 6 N
Table 2 Linear equation linear ranges and correlation coefficient of 6 effective components
/geL™! r
3- Y=3x10"X+6 378.7 0. 000 594~0.038 0 0.999 7
Y=4x10"X+9 547.7 0.003 126~0.200 1 0.999 9
3- Y=4x107X-1 244. 4 0. 000 709~0. 045 4 0.999 9
Y=3x107X+3 180.0 0.001 116~0.071 4 0.999 9
Y=4x10"X+4 824.6 0.000 633~0.040 5 0.999 9
Y=5%x10"X+8 672.6 0.000 157~0.010 1 0.998 8
2.4.2 (S15) 0.1 ¢ N N RSD
2.3 2.1 2.3% 1.3% 2.5% 2.0% 2.8% 2.8%
6 24 h o
2.4.4 (S15) 0.1 g 6
RSD< 2.3
2. 6% RSD<3.0% 3°- N 2.1
37— N N N
RSD 0.80% 0.77% RSD<
0.85% 0.92% 0.96% 1.9% 0.50% RSD<3.0% 3°- N
o 37— N N N
2.4.3 RSD 2.1% 1.8%
024812 24h 2.1 0.64% 2.6% 2.5% 0.54%
2.4.5 6
RSD < 1. 0% RSD < (S15) 9 0.05 ¢ 3
3.0% 3"- N 3= N 3 37— 0.581 g-
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Fig.1 UPLC fingerprints of 29 batches of Puerariae Lobatae Radix pieces
2.5.2
6
3 - (4 ) - (6 ) 37—
(7 ) (9 ) -
(10 ) (18 ) o
2,
(2012 )
29
0.90
0-99 4.3~ ; 6. 7.3~ 9
10. 18 .
° 2 (A) (B)
2.6 ( PCA) Fig.2 Chromatogram of reference fingerprint of Puerariae Loba—
29 tae Radix( A) and chromatogram of reference substances( B)
(6 ) 20%29
3 SIMCA-P+13.0 20

2054



UPLC

PCA o 3 3
3 3
79.70% o 29 o
3 29
Table 3 The relative peaks areas of 20 common chromatographic peaks of 29 samples
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

S1 0.015 0.007 0.047 0.124 0.010 1.000 0.215 0.023 0.170 0.116 0.027 0.022 0.069 0.004 0.001 0.011 0.002 0.020 0.001 0.002
S2 0.016  0.010 0.042 0.143 0.018 1.000 0.177 0.037 0.245 0.137 0.029 0.029 0.069 0.005 0.001 0.013 0.003 0.030 0.001 0.002
S3 0.012 0.008 0.054 0.122 0.014 1.000 0.157 0.032 0.179 0.139 0.028 0.028 0.121 0.007 0.002 0.015 0.002 0.002 0.001 0.002
54 0.013 0.007 0.053 0.107 0.012 1.000 0.154 0.037 0.190 0.138 0.031 0.029 0.118 0.007 0.002 0.016 0.002 0.039 0.001 0.002
S5 0.014 0.008 0.054 0.123 0.014 1.000 0.152 0.034 0.183 0.152 0.028 0.030 0.134 0.007 0.002 0.017 0.002 0.035 0.001 0.002
S6 0.014 0.006 0.057 0.121 0.014 1.000 0.163 0.034 0.185 0.147 0.030 0.029 0.127 0.008 0.002 0.016 0.002 0.028 0.001 0.002
S7 0.014 0.009 0.053 0.120 0.014 1.000 0.158 0.037 0.190 0.151 0.029 0.029 0.127 0.007 0.002 0.016 0.002 0.036 0.002 0.002
S8 0.015 0.007 0.047 0.124 0.011 1.000 0.215 0.023 0.169 0.116 0.028 0.021 0.069 0.004 0.001 0.010 0.002 0.020 0.001 0.002
39 0.016 0.010 0.042 0.143 0.018 1.000 0.177 0.037 0.245 0.137 0.029 0.029 0.069 0.005 0.001 0.013 0.003 0.030 0.001 0.002
S10 0.012 0.008 0.054 0.122 0.014 1.000 0.157 0.032 0.179 0.139 0.028 0.028 0.121 0.007 0.002 0.016 0.002 0.027 0.001 0.002
Sit 0,013 0.005 0.053 0.107 0.012 1.000 0.154 0.037 0.189 0.138 0.031 0.029 0.118 0.007 0.002 0.016 0.002 0.039 0.001 0.002
S12 0.014 0.008 0.054 0.123 0.014 1.000 0.152 0.034 0.18 0.152 0.029 0.030 0.134 0.007 0.002 0.017 0.002 0.035 0.001 0.002
S13 0.014 0.006 0.057 0.122 0.014 1.000 0.163 0.034 0.185 0.147 0.030 0.029 0.127 0.008 0.002 0.016 0.002 0.028 0.001 0.002
Sl4 0.014 0.006 0.053 0.119 0.014 1.000 0.157 0.037 0.191 0.151 0.029 0.029 0.127 0.007 0.002 0.016 0.002 0.036 0.001 0.002
SI5 0.013 0.008 0.055 0.151 0.017 1.000 0.168 0.037 0.185 0.154 0.022 0.024 0.085 0.004 0.001 0.010 0.002 0.031 0.002 0.002
S16 0.013 0.008 0.059 0.150 0.017 1.000 0.173 0.044 0.198 0.156 0.023 0.025 0.089 0.005 0.001 0.011 0.002 0.032 0.002 0.002
S170.011  0.007 0.059 0.155 0.017 1.000 0.169 0.041 0.190 0.162 0.022 0.025 0.08 0.005 0.001 0.011 0.002 0.025 0.002 0.002
SI8  0.014 0.008 0.055 0.142 0.016 1.000 0.169 0.036 0.184 0.156 0.024 0.024 0.084 0.004 0.001 0.010 0.002 0.033 0.001 0.002
S19  0.015 0.009 0.057 0.146 0.016 1.000 0.173 0.044 0.199 0.157 0.025 0.025 0.08 0.004 0.001 0.011 0.002 0.034 0.002 0.002
S20  0.013 0.008 0.055 0.151 0.017 1.000 0.168 0.037 0.185 0.154 0.022 0.024 0.085 0.004 0.001 0.010 0.002 0.031 0.002 0.002
21 0.012 0.008 0.059 0.150 0.017 1.000 0.172 0.043 0.198 0.157 0.023 0.025 0.089 0.005 0.001 0.011 0.002 0.032 0.002 0.002
S22 0.0 0.007 0.059 0.155 0.017 1.000 0.170 0.041 0.189 0.162 0.023 0.025 0.086 0.005 0.001 0.011 0.002 0.025 0.002 0.002
S23 0.014 0.008 0.055 0.142 0.016 1.000 0.169 0.036 0.184 0.156 0.024 0.024 0.084 0.004 0.001 0.010 0.002 0.033 0.002 0.002
24 0.015 0.008 0.058 0.146 0.016 1.000 0.173 0.044 0.199 0.157 0.025 0.025 0.08 0.005 0.001 0.011 0.002 0.034 0.002 0.002
S25  0.011 0.006 0.054 0.049 0.005 1.000 0.172 0.021 0.127 0.207 0.042 0.038 0.144 0.023 0.007 0.024 0.011 0.056 0.001 0.002
S26 0.014 0.004 0.030 0.025 0.005 1.000 0.155 0.034 0.152 0.117 0.048 0.032 0.053 0.009 0.005 0.017 0.011 0.050 0.001 0.001
S270.022 0.006 0.035 0.027 0.005 1.000 0.265 0.021 0.131 0.121 0.046 0.041 0.119 0.012 0.004 0.025 0.011 0.112 0.002 0.002
S28 0.017 0.006 0.050 0.035 0.008 1.000 0.176 0.018 0.127 0.154 0.036 0.036 0.134 0.016 0.002 0.018 0.010 0.100 0.001 0.002
S29  0.017 0.006 0.050 0.035 0.008 1.000 0.176 0.018 0.128 0.154 0.035 0.035 0.134 0.016 0.002 0.019 0.011 0.100 0.001 0.002
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Fig.4  OPLS-DA score plot for 29 Puerariae Lobatae Radix
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Fig.5 VIP plot of PLS-DA
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Table 4 The content of six compounds in the 29 batches of Puerariae Lobatae Radix samples %
No. 37— 37—
S1 0. 88 5. 66 1. 40 1.22 0.79 0.09
S2 0.79 4.43 0.91 1.38 0.73 0.11
S3 0. 87 5.68 1.03 1.29 0.95 0.01
S4 0.74 5.51 0.98 1.34 0.91 0.17
S5 0.79 5.14 0.90 1.20 0.94 0.15
S6 0. 81 5.31 1.00 1.25 0.94 0.12
S7 0.77 5.15 0.94 1.24 0.94 0.15
S8 0. 88 5.67 1. 41 1.22 0.79 0.09
S9 0.79 4.42 0.90 1.38 0.73 0.11
S10 0. 86 5.67 1.03 1.29 0.95 0.13
S11 0.74 5.51 0.98 1.33 0.92 0.17
S12 0.79 5.14 0.90 1.20 0.94 0.15
S13 0. 81 5.31 1. 00 1.25 0.94 0.12
S14 0.77 5.15 0.93 1.25 0.94 0.15
S15 1.16 6.13 1.19 1. 44 1. 14 0.15
S16 1. 10 5.86 1.17 1.48 1. 10 0.15
S17 1.27 6.51 1.28 1.57 1.27 0.13
S18 1.09 6.13 1.20 1.43 1.15 0.16
S19 1.07 5.83 1.17 1. 47 1.10 0.16
S20 1.16 6.13 1.19 1. 44 1.14 0.15
S21 1.10 5.87 1.17 1.48 1.11 0.15
S22 1.26 6.51 1.28 1.57 1.27 0.13
S23 1.09 6. 14 1.20 1. 44 1.15 0.16
S24 1.07 5.83 1.17 1.48 1.10 0.16
525 0. 46 7.51 1.49 1.21 1.87 0.34
S26 0.31 7.55 1.77 1.90 1.39 0. 40
527 0.22 6.26 1.92 1. 05 0.91 0.57
528 0.30 6.77 1.38 1.10 1.25 0.55
S29 0.30 6.75 1.37 1.10 1.25 0.55
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Fig.6  Average content of different habitats Puerariae Lobatae

Radix samples( x+s n=23)
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