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Abstract : The HPLC fingerprints and chemical pattern recognition were studied to provide new method for quality control and
evaluation of Platycodins Radix. The HPLC was selected to establish the fingerprints of 15 batches Platycodins Radix from
different habitats. The chromatographic separation was performed on an YMC hydrosphere C,g analytical column (250 x 4.6
mm,5 pm) ,a mixture of water and acetonitrile solution was selected as mobile phase for gradient elution,and the detection
wavelength was set as 210 nm. The chemical pattern recognition of similarity evaluation, cluster analysis, principal component
analysis and orthogonal partial least squares discriminant analysis were used to analyze and evaluate the quality of Platycodins
Radix. The results showed that the fingerprints of 15 batches of Platycodins Radix from different habitats were successfully
established , which possessed 21 common peaks and 7 common peaks could be identified using standards. The results about
the chemical pattern recognition showed that the similarities of those fingerprints were between 0.927 and 0.991 ,and 15 bat-
ches of Platycodins Radix could be divided into 3 groups by both cluster analysis and principal component analysis. Further-
more , the quality difference of those Platycodins Radix was mainly caused by 13 common peaks according to the results of or-
thogonal partial least squares discriminant analysis. In a word, the fingerprints combined with chemical pattern recognition
provides a simple and accurate method for the quality control and evaluation of Platycodins Radix.
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Table 1  Structural information of platycodon saponins
&Y 7R N B R, R,
Compound Formula Parent nucleus
K 4 D Platycodin D Cs7Hy, Og A Gle -Ara®-Rha*-Xyl’ -Api
KSR D2 Platycodin D2 CesHin Oy A Lam Ars Rhat Xyl Api
K5 HE 2 D3 Platycodin D3 Ce3 Hypp 033 A Gen -Ara®-Rha* -Xyl>-Api
FFEHIERERAT D3 Deapio-platycodin D3 Cs5Hoy Oy A Gen -Ara®-Rha* Xyl
F2FEMEERE R D Deapio-platycodin D C5yHg Ony A Cle Ars®Rha* Xyl
i A D2 Polygalacin D2 CesHin Oy B Lam Ara® -Rha® Xy1-Api
JERIEAE D Polygalacin D Cs;Hgy Oy B Gle -Ara-Rha* Xyl -Api

1 : Gle : B-D-H5i % M ; Ara: a-L-FIRLAFIME ; Rha : -L- R ; Xyl : B-L- A ; Api : B-D- 4% ; Lam : B-D- 3 i A 5- (153 ) B-D -4 i il ; Gen - B-D-4j % M

H-(1-6) B-D-H %

Note : Glc : 8-D-Glucose ; Ara; a-L-Arabinose ; Rha : a-L-Rhamnose ; Xyl : 8-L-Xylose ; Api : 3-D-Apiose ; Lam : 3-D-Glucopyranosyl-( 1—3 ) 8-D-Glucose ; Gen ;

B-D-Glucopyranosyl-(1—6) B-D-Glucose.
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Fig. 1 Parent nucleus
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Table 2 Information of Platycodins Radix

TR TR R T4 =X =2
No. Name Origin Drying method Batch No.
S1 -1 A58 Ty ARG T S RO T4 508 T B TR TR AR T 20171201
s2 -2 PR 52 ity R DA T R R V0 A S TR R TR TR AE T 20171115
S3 I3 PR 5 oty R DA T R R U0 2 R L R TRIRAE T T 20171210
s4 -4 PRty AR AT I IR V0 T A R B LT R TR A AT 20170715
S5 -5 PN 52 oy AR T A LU X T & WAL T4 TR AE T 20171113
S6 ir A S LT A L (EFAE) TR AT 20171101
s7 HM HN A B e T LA S AR FlE T 20171101
S8 H MR B F IR N 2 1R B AT AR RS T 20171101
39 Beps-1 BV A4 1 T R OH DX R R Wi 20171011
S10 Bepy-2 I V4 A T 8 T 7 N DX A7 U Ve A Rl 20180110
S11 I %R-1 LLAR AR TS T 8L DX SRR R SRl T 20171205
S12 I7R-2 LWL ZR A8 U T U i B Ll R 20171208
S13 7R3 WL ZR A8 R T JEESE A A 1L (A2 ) el T 20171101
S14 L Ak O T 22 E T R G £ W E S A SR I+ 20170718
S15 HIR ERTTE )X (84 SR W 20170515

2 FHiEFM&ER
2.1 ‘&%

YMC Hydrosphere C, 7387 {4 % £ (250 x 4. 6
mm,5 pum) A SAHAK(A) -5 (B) , BREEBEN:0
~40 min, 15% ~25% B;40 ~ 80 min,25% ~30%
B, i 0. 8 mL/min, K% 210 nm, #:35 35 °C,
R 10 pl,
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2.2.2 SRR S

K EMCERS TR D3 i B D3 25

FORERS AT D RS AT D2 RS ME AT D Gk
1 D2 G R A D X RE S e i R R e v
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1.61% . 25 Ui ARG % 8 R AF £ A 18 sU Rl
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Fig. 2 HPLC fingerprint of 15 batches of Platycodins Radix
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Fig. 3 Reference fingerprint of Platycodins Radix
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Fig. 4 HPLC chromatograms of Platycodins Radix( A) and mixed standards(B)
T 14 R RAT D3 516 KRS IR T D3 ;17 KW AT D18 R84 D25 19 A5 AT D320 83K 24 D221 SE e 1 Do
Note : 14 ; Platycodin D3 ;16 : Deapio-platycodin D3 ;17 : Deapio-platycodin D ;18 :Platycodin D2 ;19 ; Platycodin D ;20 :Polygalacin D2 ;21 :Polygalacin D.
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Table 3  Relative peak area of common peak of fingerprint of 15 batches of Platycodins Radix
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
Peak 1 0.164 0.223 0.308 0.063 0.109 0.250 0.095 0.093 0.074 0.082 0.079 0.079 0.230 0.078 0.067
Peak 2 0.375 0.347 0.375 0.179 0.258 0.194 0.095 0.045 0.126 0.216 0.105 0.119 0.297 0.120 0.029
Peak 3 0.046 0.072 0.070 0.027 0.036 0.073 0.034 0.021 0.014 0.007 0.103 0.104 0.117 0.051 0.016
Peak 4 0.055 0.039 0.036 0.016 0.008 0.067 0.016 0.022 0.028 0.023 0.031 0.026 0.093 0.013 0.035
Peak 5 0.062 0.055 0.052 0.030 0.038 0.058 0.039 0.034 0.023 0.026 0.045 0.068 0.070 0.023 0.038
Peak 6 0.041 0.021 0.032 0.021 0.016 0.084 0.044 0.018 0.013 0.012 0.046 0.056 0.088 0.021 0.064
Peak 7 0.144 0.080 0.100 0.059 0.082 0.061 0.059 0.09 0.029 0.028 0.081 0.187 0.181 0.076 0.100
Peak 8 0.188 0.118 0.084 0.128 0.096 0.083 0.178 0.048 0.044 0.053 0.183 0.248 0.223 0.112 0.113
Peak 9 0.024 0.024 0.032 0.020 0.026 0.056 0.025 0.007 0.011 0.011 0.013 0.020 0.051 0.015 0.044
Peak 10 0.085 0.117 0.165 0.090 0.116 0.092 0.048 0.123 0.089 0.118 0.051 0.047 0.072 0.052 0.084
Peak 11 0.163 0.120 0.112 0.091 0.106 0.099 0.097 0.078 0.141 0.136 0.111 0.132 0.102 0.082 0.118
Peak 12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Peak 13 0.027 0.039 0.025 0.016 0.018 0.059 0.022 0.018 0.019 0.023 0.031 0.046 0.182 0.021 0.124
Peak 14 0.253 0.152 0.290 0.286 0.372 0.351 0.287 0.177 0.202 0.226 0.053 0.111 0.484 0.238 0.642
Peak 15 0.023 0.030 0.029 0.016 0.025 0.072 0.022 0.014 0.017 0.019 0.009 0.009 0.131 0.031 0.132
Peak 16 0.025 0.017 0.015 0.011 0.010 0.068 0.039 0.025 0.015 0.017 0.006 0.006 0.121 0.021 0.125
Peak 17 0.030 0.028 0.028 0.017 0.021 0.194 0.084 0.057 0.047 0.057 0.010 0.009 0.156 0.055 0.159
Peak 18 0.208 0.232 0.149 0.108 0.116 0.483 0.152 0.132 0.127 0.156 0.054 0.068 0.706 0.134 0.424
Peak 19 0.540 0.756 0.682 0.342 0.525 2.178 0.585 0.549 0.616 0.755 0.179 0.255 2.586 0.557 1.285
Peak 20 0.280 0.291 0.244 0.172 0.210 0.438 0.189 0.134 0.173 0.190 0.072 0.091 0.970 0.187 0.475
Peak 21 0.117 0.151 0.191 0.090 0.131 0.296 0.180 0.106 0.171 0.208 0.058 0.068 0.742 0.161 0.307
F4 15 HiEERSEEROEER
Table 4  Similarity evaluation of fingerprint of 15 batches of Platycodins Radix
No. S1 S2 S3 4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 Rk
Reference
S1 1 .963 0.931 0.960 0.969 0.928 0.967 0.949 0.942 0.949 0.943 0.950 0.942 0.936 0.923 0.975
S2 0.963 1 0.966 0.939 0.948 0.940 0.938 0.946 0.934 0.944 0.901 0.900 0.902 0.934 0.868 0.954
S3  0.931 0.966 1 0.915 0.935 0.964 0.916 0.922 0.902 0.916 0.858 0.858 0.880 0.887 0.851 0.927
4 0.960 0.939 0.915 1 0.991 0.920 0.980 0.979 0.985 0.988 0.933 0.931 0.883 0.965 0.935 0.983
S5 0.969 0.948 0.935 0.991 1 0.926 0.978 0.973 0.974 0.980 0.928 0.928 0.897 0.956 0.938 0.981
S6 0.928 0.940 0.964 0.920 0.926 1 0.932 0.941 0.921 0.932 0.883 0.875 0.885 0.889 0.869 0.940
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%% 4( Continued Tab. 4)
No. SI S22 S3 s S5 s ST S8 S9 Sl S1l SI2  S13  Sl4 SIS KA
Reference
S70.967 0.938 0.916 0.980 0.978 0.932 1  0.979 0.974 0.976 0.961 0.958 0.919 0.961 0.947 0.991
S8 0.949 0.946 0.922 0.979 0.973 0.941 0.979 1  0.991 0.990 0.946 0.938 0.893 0.964 0.926 0.988
SO 0.942 0.934 0.902 0.985 0.974 0.921 0.974 0.991 1  0.998 0.942 0.927 0.872 0.968 0.923 0.984
SI0 0.949 0.944 0.916 0.988 0.980 0.932 0.976 0.990 0.998 1  0.935 0.922 0.875 0.966 0.922 0.984
SI1  0.943 0.901 0.858 0.933 0.928 0.883 0.961 0.946 0.942 0.935 1  0.984 0.925 0.938 0.927 0.974
SI2 0.950 0.900 0.858 0.931 0.928 0.875 0.958 0.938 0.927 0.922 0.984 1  0.933 0.930 0.924 0.970
SI13 0.942 0.902 0.880 0.883 0.897 0.885 0.919 0.893 0.872 0.875 0.925 0.933 1  0.879 0.914 0.932
S14  0.936 0.934 0.887 0.965 0.956 0.889 0.961 0.964 0.963 0.966 0.938 0.930 0.879 1  0.918 0.971
SI5  0.923 0.868 0.851 0.935 0.938 0.869 0.947 0.926 0.923 0.922 0.927 0.924 0.914 0.918 1 0.951
Rjjiiceo.ws 0.954 0.927 0.983 0.981 0.940 0.991 0.988 0.984 0.984 0.974 0.970 0.932 0.971 0.951 1
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Fig. 5 Results of hierarchical cluster analysis
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TEIE 7 10 ~ 12 14, FJ] SIMCA 14. 1 43874k (44
AT T AR R, LR 6, 15 HHEAS AR Bl 43 o B
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Table 5 Eigenvalue and variance contribution rate

Ey FEGE Ji 2T I T
Principal component Eigenvalue Variance contribution rate(% ) Cumulative variance
contribution rate( % )
1 8.547 40. 699 40. 699
2 6.558 31.227 71.926
3 2.466 11.742 83.668
4 1.387 6.607 90.275
*6 EHOVHETFHETER
Table 6  Principal component initial factor load matrix
No. 1 2 3 4
Peak 1 0.282 0.498 0.374 -0.565
Peak 2 -0.253 0.434 0.532 -0.303
Peak 3 0.15 0.915 -0.266 0. 159
Peak 4 0.675 0.561 0.226 0.321
Peak 5 0.316 0.926 -0.099 0.052
Peak 6 0.603 0.688 -0.357 0.075
Peak 7 0.278 0.792 0.271 0.204
Peak 8 0.183 0. 895 -0.337 0.115
Peak 9 0. 805 0.14 -0.396 0. 101
Peak 10 0.213 0.235 0.814 0.357
Peak 11 0.313 0.722 0.435 0.308
Peak 12 0.325 0.735 0.409 0.379
Peak 13 0. 884 0.163 -0.311 0.032
Peak 14 0.734 -0.403 0.072 0.507
Peak 15 0. 854 -0.393 0.235 0.087
Peak 16 0. 864 -0. 407 0.179 0.15
Peak 17 0.833 -0.396 0.165 0.02
Peak 18 0.916 -0.344 0.066 0.157
Peak 19 0.839 -0.308 0.299 -0.259
Peak 20 0.876 -0.359 0.049 0.137
Peak 21 0.808 -0.258 0.326 -0.099
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