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Abstract: Objective To establish a method to evaluate the consistency and difference of Polygoni Cuspidati Rhizoma et Radix from
different batches. Methods Chemical fingerprints of 11 batches of Polygoni Cuspidati Rhizoma et Radix were established by HPLC;
The follow parameters, such as under curve of total quantum (AUCy), area under curve of total quantum perweight (AUCPWr7), mean

chromatographic retention time of total quantum (MCRTY), and variance of chromatographic retention time of total quantum (VCRTy),
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were also calculated using total statistical moment method. The similarities were obtained by total statistical moment method, cosine

method, and correlation coefficient method. Cluster analysis (CA) and principal component analysis (PCA) were adopted to classify

the samples. Results Chemical fingerprints were established with 13 common peaks and polydatin, resveratrol, emodin glycosides,
and emodin were identified. AUCt, AUCPWr, MCRTy, and VCRTwere calculated as 1.52 x 10® AU'min, 2.31 x 10* AU-min'mL/mg,

22.0 min, and 110.0 min?, respectively. The similarities of all batches of samples were over 0.85. The samples were divided into four

categories by CA or PCA. Conclusion Chemical fingerprint combined with total statistical moment method, CA, and PCA can

evaluate the consistency and difference of Polygoni Cuspidati Rhizoma et Radix, which is suitable for the quality control of Chinese

materia medica.

Key words: Polygonum cuspidatum Sieb. et Zucc; consistency; difference; fingerprint; total statistical moment method; cluster

analysis; principal component analysis; polydatin; resveratrol; emodin glycosides; emodin

JEML Polygoni Cuspidati Rhizoma et Radix N3
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Fig. 1 Control fingerprint (A) and HPLC fingerprint (B) of Polygoni Cuspidati Rhizoma et Radix
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Table 2 Retention time and relative peak areas of common peaks from different batches of samples
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&5 fx/min

S1 S2 S3 S4 S5

S6 S7 S8 S9 S10 S11
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9.48
12.75
15.48
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22.71
23.89
27.67
29.55
33.07
34.33
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36.67
39.33
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3.3014
0.2719
0.1147
1.000 0
0.088 7
22779
0.468 5
0.3470
0.346 8
0.074 3
0.005 4
1.783 8
03113

0.965 9
0.1554
0.058 7
1.000 0
0.0270
0.989 4
0.1521
0.1400
0.1515
0.016 5
0.003 0
1.1176
0.172 9

0.468 0
0.085 8
0.020 7
1.000 0
0.0152
0.566 0
0.157 8
0.088 4
0.140 6
0.0152
0.002 2
0.979 5
0.2270

7.208 1
0.675 8
0.406 3
1.000 0
0.187 5
6.814 8
0.5218
0.909 8
0.348 6
0.3252
0.048 5
6.807 7
1.2529

1.678 2
0.203 0
0.116 3
1.000 0
0.0551
2.1820
0.1910
0.328 5
0.090 5
0.0955
0.003 7
1.407 5
0.205 6

0.858 0
0.095 2
0.043 4
1.000 0
0.028 2
0.783 3
0.148 6
0.1253
0.088 5
0.017 6
0.0107
0.568 5
0.138 3

1.629 4
0.137 8
0.109 8
1.000 0
0.046 1
1.498 8
0.213 1
0.170 7
0.214 4
0.026 3
0.004 3
1.2527
0.198 1

2.1318
0.1659
0.140 7
1.000 0
0.0755
2.2259
0.2919
0.2955
0.244 1
0.034 0
0.002 4
1.512 4
0.263 4

2.2475
0.253 8
0.143 0
1.000 0
0.138 7
29410
0.483 8
0.444 5
0.5319
0.013 4
0.004 6
1.1756
0.237 8

1.656 4
0.2357
0.0820
1.000 0
0.0379
1.3813
0.2017
0.2400
0.140 3
0.055 8
0.003 8
1.012 4
0.229 6

3.294 4
0.2459
0.1917
1.000 0
0.087 8
3.380 8
0.424 7
0.427 6
0.243 4
0.062 4
0.006 1
2.9254
0.502 4

2.3124
0.2299
0.1292
1.000 0
0.0712
22760
0.2952
0.3194
0.2316
0.067 6
0.008 2
1.8679
0.3395
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Table 3 Parameters of total quantum statistical moment of

different batches of samples

e AUC/ AUCPW-/ MCRTy/ VCRTy/

(AU'min) (AUmin'mL'mg')  min min?
S1 1.41x10° 2.33%10° 20.1 119.0
S2 1.71x10° 2.58%10° 22.1 116.0
S3 1.56 X 10° 2.12%X10° 245 108.0
S4 1.32X10° 1.91X10° 23.0 126.0
S5 1.94%10° 2.87%10° 22.4 100.0
S6 1.77Xx10° 2.77%X10° 21.3 97.0
S7 1.46 X 10° 2.25%X10° 21.5 113.0
S8 1.29%X10° 1.94X10° 22.1 108.0
S9 1.38%x10° 2.18%10° 21.0 100.0
S10 1.55%x10° 2.46%10° 21.0 108.0
S11 1.34%10° 1.96 X 10° 22.8 118.0
Py 1.52x10° 2.31%X10° 22.0 110.0
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K HH SPSS 19.0 gt A K 11 PR hURE &
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Table 4 Similarities of different batches of samples by total statistical moment method

FE i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11

S1 1.000 0.930 0.923 0.966 0.950 0.928 0.958 0.982 0.938 0.971 0.901
S2 0.930 1.000 0.981 0.960 0.979 0.973 0.943 0.921 0.869 0.959 0.962
S3 0.923 0.981 1.000 0.956 0.965 0.989 0.944 0.912 0.865 0.949 0.948
S4 0.966 0.960 0.956 1.000 0.978 0.961 0.976 0.952 0.909 0.984 0.926
S5 0.950 0.979 0.965 0.978 1.000 0.962 0.956 0.943 0.889 0.980 0.948
S6 0.928 0.973 0.989 0.961 0.962 1.000 0.953 0914 0.873 0.950 0.938
S7 0.958 0.943 0.944 0.976 0.956 0.953 1.000 0.940 0919 0.962 0.907
S8 0.982 0.921 0.912 0.952 0.943 0.914 0.940 1.000 0.938 0.962 0.897
S9 0.938 0.869 0.865 0.909 0.889 0.873 0.919 0.938 1.000 0.909 0.839
S10 0.971 0.959 0.949 0.984 0.980 0.950 0.962 0.962 0.909 1.000 0.930
S11 0.901 0.962 0.948 0.926 0.948 0.938 0.907 0.897 0.839 0.930 1.000
P 0.950 0.952 0.948 0.961 0.959 0.949 0.951 0.942 0.904 0.960 0.927

x5 RARDETEZIHUREREREBME
Table 5 Similarities of different batches of samples by cosine method

Ff i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1

S1 1.000 0.935 0.795 0.949 0.933 0.882 0.976 0.970 0.941 0.957 0.963
S2 0.935 1.000 0.954 0.907 0.942 0.954 0.983 0.952 0.904 0.957 0.938
S3 0.795 0.954 1.000 0.792 0.857 0.928 0.894 0.848 0.781 0.873 0.832
S4 0.949 0.907 0.792 1.000 0.956 0.831 0.949 0.968 0.923 0.933 0.992
S5 0.933 0.942 0.857 0.956 1.000 0.927 0.973 0.990 0.969 0.972 0.978
S6 0.882 0.954 0.928 0.831 0.927 1.000 0.947 0.927 0.903 0.967 0.883
S7 0.976 0.983 0.894 0.949 0.973 0.947 1.000 0.989 0.955 0.982 0.975
S8 0.970 0.952 0.848 0.968 0.990 0.927 0.989 1.000 0.977 0.982 0.990
S9 0.941 0.904 0.781 0.923 0.969 0.903 0.955 0.977 1.000 0.961 0.956
S10 0.957 0.957 0.873 0.933 0.972 0.967 0.982 0.982 0.961 1.000 0.962
S11 0.963 0.938 0.832 0.992 0.978 0.883 0.975 0.990 0.956 0.962 1.000
P 0.936 0.948 0.869 0.927 0.954 0.923 0.966 0.963 0.934 0.959 0.952

&6 MXREUHTESHURES A RAHEE
Table 6 Similarities of different batches of samples by correlation coefficients

Ff i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1

S1 1.000 0.926 0.767 0.943 0.924 0.866 0.973 0.966 0.933 0.951 0.958
S2 0.926 1.000 0.948 0.896 0.935 0.947 0.980 0.945 0.890 0.950 0.930
S3 0.767 0.948 1.000 0.766 0.839 0.918 0.880 0.827 0.751 0.855 0.810
S4 0.943 0.896 0.766 1.000 0.951 0.810 0.943 0.964 0.913 0.924 0.991
S5 0.924 0.935 0.839 0.951 1.000 0.918 0.970 0.989 0.966 0.969 0.976
S6 0.866 0.947 0.918 0.810 0.918 1.000 0.940 0.917 0.889 0.962 0.867
S7 0.973 0.980 0.880 0.943 0.970 0.940 1.000 0.987 0.949 0.980 0.972
S8 0.966 0.945 0.827 0.964 0.989 0.917 0.987 1.000 0.974 0.980 0.989
S9 0.933 0.890 0.751 0.913 0.966 0.889 0.949 0.974 1.000 0.955 0.950
S10 0.951 0.950 0.855 0.924 0.969 0.962 0.980 0.980 0.955 1.000 0.957
S11 0.958 0.930 0.810 0.991 0.976 0.867 0.972 0.989 0.950 0.957 1.000
F1 0.928 0.941 0.851 0.918 0.949 0.912 0.961 0.958 0.925 0.953 0.945
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Fig.2 Cluster analysis of different batches of samples
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RANEIL 2 HAW A AEAR SR IR R b e e i A T 1)
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Table 7 Eigenvalue and contribution rate of PCA

TRy REEE TTRER% RUTTiRER%
1 4.689 36.069 36.069
2 3.232 24.860 60.929
3 2.479 19.069 79.997
4 1.045 8.037 88.034
5 0.625 4.810 92.844
6 0.424 3.258 96.102
7 0.255 1.965 98.067
8 0.169 1.297 99.364
9 0.070 0.539 99.903

10 0.013 0.097 100.000

%8 IEHL PCA M5 4EM
Table 8 Component matrix of Polygoni Cuspidati Rhizoma

et Radix

e iy
1 2 3 4
1 0.808 0.070 —0.046 —0.285
2 0.547 0.330 0.548 0.230
3 0.867 0.125 —-0.236 —0.063
4 —-0.110 0.193 0.910 —-0.021
5 0.728 —0.598 0.111 —0.053
6 0.943 0.077 —-0.013 0.123
7 0.156 —0.581 0.732 0.064
8 0.920 0.090 0.252 0.149
9 —-0.126 —0.818 0.425 0.278
10 0.607 0.717 —0.059 0.087
11 0.000 0.229 0.470 —0.824
12 —-0.202 0.844 0.122 0.311
13 —0.507 0.638 0.511 0.046

W 4 D FRO FREECR T 1, B 4.689. 3.232,
2479, 1.045, X5 ZTTEREE S 0A 36.069%
24.860%-19.069%-8.037%, R DTk E A 88.034%,
MW T TR, RBLIIZ AN ey nT DA R 4 A
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% 8 M AERE AT S0, 6 SUEAESS 1 FRisr F A i
R AT, 12 SRS 2 o LA B AT,
4 FUEAENE 3 FRSr B R ELT, SAh 1 S
5 1 Egr ERAREREST, U1 5 OF
B 450 (HEESED. 6 FiE CRIEHEFD.
12 5 CREF) MPEAI R ETTRECR (FEh %
B EE AT

AR 4 AT FRHEER T 1, (HET 3 A
F RO RFEAEAR R BOR,  BRIRHCAT 3 AN 32 43 1
T 4R, 3 3. FTAL 1L HEEER N
43, S3KEMA 12K, S5 RN, SO BEML N
—, M —2K, SRESrE Rean, i
—EMZE
3 it

ARSI R FH R AV 2 AR S 35 1 5 R AN )
HER BB ) — B S 2= ek . RGOSR L
W AR S AR BRI, SRAT 13 A2,
HUT 4 DM IEAEVE: R, AR, KR
. R REME. Fag e s A R e v
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Fig. 3 3D PCA score of different batches of samples
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