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Abstract: Objective To establish and identify HPLC fingerprints of Panacis Japonici Rhizoma from different regions, and provide a
scientific method for quality its control and standardization. Methods The fingerprints of Panacis Japonici Rhizoma were established
based on HPLC method. The similarity evaluation, cluster analysis (CA), and principal component analysis (PCA) were applied for the
experimental data, in order to find out the similarities and differences among the 10 batches of Panacis Japonici Rhizoma from different
regions. Meanwhile, the qualitatively and quantitatively analyze were adopted in the common peaks of Panacis Japonici Rhizoma by
total statistical moment method. Results The HPLC fingerprint with 16 common peaks was established, for the common chemical

components, six were identified as ginsenoside Rg;, ginsenoside Re, ginsenoside Rb, chikusetsusaponin V, chikusetsusaponin IV, and
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chikusetsusaponin IVa, respectively. Among them, the contents of chikusetsusaponin V and IV in different batches of Panacis

JaponiciRhizoma samples showed little differences. The similarities of samples from various regions except S7 were over 0.90. The

samples were classified into three categories by CA and PCA methods. The parameters of total statistical moment for five species of

Panax genus showed significantly differences. Conclusion The developed HPLC fingerprint of Panacis Japonici Rhizoma combined

with chemical pattern recognition can provide a scientific instruction for the quality control of Panacis Japonici Rhizoma and the

differentiation of five herb medicines from Panax genus.

Key words: Panacis Japonici Rhizoma; Araliaceae; fingerprint; total statistical moment; cluster analysis; PCA; ginsenoside Rg;;

ginsenoside Re; ginsenoside Rby; chikusetsusaponin V; chikusetsusaponin IV; chikusetsusaponin IVa
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Table 1 Sample information
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S4 ik iy ce 3 2017-08  HA=LZH
S5 WA 2017-08  A=L#H
S6 P % 2017-11  A=LZH
S7 Wl 2017-08  HA=-LZHH
S8 VY ez 2017-08 A=tz
S9 WABERIN 2017-07  HA=-LZiM
S10 = AL 2017-07 A=
S11 WA 2017-08  #UTF-LZH
S12 FHHE AL 2017-08  AB%#H
S13 =l 2017-08  =-LZk
S14 FHHEK AL 2017-08  FEEESZiM
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Fig. 1 HPLC fingerprint of Panacis japonici Rhizoma
from different regions (A), control fingerprint (R) and

chromatogram of mixed standards (B)
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Table 2 Relative retention time of common peaks
e FOA BRI 1]
! 1 2 3 4 5 6 7 8 9 10 11 (S) 12 13 14 15 16

S1 0.0880 0.1579 0.1727 0.2037 0.2784 0.4852 0.6932 0.7037 0.9491 0.9672 1.0000 1.0090 1.0260 1.0469 1.067 6 1.1135
S2 0.0879 0.1585 0.1733 0.2033 0.2797 0.4859 0.6929 0.703 4 0.9490 0.9587 1.0000 1.0087 1.0252 1.046 1 1.066 1 1.1123
S3 0.0873 0.1571 0.1722 0.2034 0.2783 0.4847 0.6947 0.7054 0.9491 0.9674 1.0000 1.0095 1.0267 1.0477 1.0683 1.1148
S4 0.0877 0.1583 0.1732 0.2032 0.2791 0.4859 0.6929 0.7032 0.9489 0.966 8 1.0000 1.0084 1.0251 1.0462 1.0662 1.1127
S5 0.0878 0.1585 0.1734 0.2032 0.2797 0.4859 0.6936 0.704 1 0.9493 0.9673 1.0000 1.0090 1.0252 1.0467 1.0664 1.1132
S6 0.0884 0.1586 0.1736 0.2036 0.280 1 0.4863 0.6939 0.7045 0.9495 0.9675 1.0000 1.0092 1.0258 1.046 6 1.0669 1.1132
S7 0.0875 0.1580 0.1730 0.2035 0.2790 0.4862 0.693 5 0.7039 0.9500 0.9679 1.0000 1.007 5 1.0259 1.0503 1.0675 1.1143
S8 0.0880 0.1586 0.1734 0.2037 0.2798 0.4862 0.6930 0.7033 0.9492 0.9672 1.0000 1.008 8 1.0257 1.0462 1.0663 1.113 4
S9 0.0879 0.1582 0.1732 0.2035 0.2793 0.4861 0.6929 0.7033 0.9494 0.9674 1.0000 1.007 1 1.0254 1.0495 1.0670 1.113 5

S10 0.0875 0.1579 0.1728 0.2034 0.2790 0.4857 0.6940 0.704 5 0.9493 0.9673 1.0000 1.0091 1.0260 1.0469 1.0677 1.1135
SEE 0.0878 0.1582 0.1731 0.2034 0.2792 0.4858 0.693 5 0.7039 0.9493 0.966 5 1.000 0 1.008 6 1.0257 1.0473 1.0670 1.1134

x3 BLEAEREXTIEER
Table 3 Relative peak area of common peak
B A i T AR
1 2 3 4 5 6 7 8 9 10 115 12 13 14 15 16
S1 0.0595 0.0077 0.0189 0.0547 0.0364 0.0229 0.044 1 0.0524 0.018 1 0.0347 1.0000 0.0815 0.003 1 0.0129 0.566 8 0.120 7
S2 0.0371 0.0122 0.0280 0.0405 0.0392 0.0137 0.0264 0.0425 0.0160 0.028 8 1.000 0 0.104 1 0.0025 0.008 3 0.347 1 0.078 2
S3 0.0434 0.0152 0.0172 0.056 0 0.0442 0.024 6 0.0570 0.044 9 0.0122 0.034 8 1.000 0 0.0813 0.0027 0.0107 0.5933 0.267 8
S4 0.0584 0.0057 0.0208 0.001 1 0.0535 0.0056 0.000 1 0.0072 0.0116 0.0194 1.0000 0.0130 0.0034 0.0106 0.3993 0.2742
S5 0.0372 0.0130 0.0168 0.028 8 0.0397 0.0171 0.0551 0.0378 0.0210 0.0226 1.000 0 0.038 7 0.006 0 0.004 1 0.3739 0.2332
S6 0.048 8 0.0069 0.0167 0.026 7 0.0154 0.0115 0.0515 0.0748 0.021 6 0.041 1 1.000 0 0.0551 0.006 3 0.0094 0.6757 0.203 7
S7 0.1456 0.008 5 0.0657 0.0297 0.223 6 0.0219 0.6309 0.089 8 0.1524 0.1940 1.0000 0.1796 0.040 8 0.8629 0.863 1 0.8122
S8 0.0376 0.0028 0.0145 0.0201 0.0386 0.0143 0.0126 0.0035 0.0332 0.0191 1.0000 0.0803 0.003 7 0.0095 0.3802 0.493 8
S9 0.0589 0.0053 0.0128 0.0112 0.0683 0.0062 0.1107 0.0037 0.0503 0.0462 1.0000 0.0368 0.011 6 0.3180 0.573 6 0.428 4
S10 0.0530 0.0029 0.0215 0.0470 0.0354 0.0223 0.0314 0.0499 0.0139 0.0336 1.0000 0.1235 0.004 8 0.0176 0.8051 0.1724
FHE  0.0579 0.0080 0.0233 0.0316 0.0594 0.0160 0.1020 0.0406 0.0350 0.0474 1.000 0 0.0794 0.008 5 0.126 4 0.557 8 0.308 5

F4 TREFHBESLRANRBERITESY

Table 4 Parameters of total quantum statistical matix of samples from different regions

FE i AUC1/(AU'min ") AUCPW/(AU'min'mL "mg ") MCRT/min VCRTy/min
S1 7.47X10° 492 75.95 491.11
S2 7.09X 10° 462 76.73 445.74
S3 6.16X 10 400 76.93 473.09
S4 8.77X10° 569 77.00 505.71
S5 6.29%X10° 428 73.47 516.02
S6 5.50%X10° 346 79.41 344.20
S7 9.05%10° 609 74.26 533.54
S8 7.86X 10 496 79.19 416.72
S9 8.92X10° 571 78.09 428.05
S10 7.42X10° 471 78.77 389.71

T 7.54%X10° 484 75.95 491.11
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Table S Similarities of samples from different regions by total statistical matix method
Ff b S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1 1.000 0.973 0.981 0.980 0.955 0.895 0.966 0.931 0.951 0.926
S2 0.973 1.000 0.985 0.969 0.934 0.921 0.941 0.951 0.973 0.951
S3 0.981 0.985 1.000 0.984 0.936 0.912 0.947 0.950 0.969 0.944
S4 0.980 0.969 0.984 1.000 0.938 0.899 0.951 0.941 0.956 0.931
S5 0.955 0.934 0.936 0.938 1.000 0.857 0.985 0.887 0.908 0.886
S6 0.895 0.921 0.912 0.899 0.857 1.000 0.862 0.954 0.942 0.968
S7 0.966 0.941 0.947 0.951 0.985 0.862 1.000 0.897 0.917 0.893
S8 0.931 0.951 0.950 0.941 0.887 0.954 0.897 1.000 0.978 0.982
S9 0.951 0.973 0.969 0.956 0.908 0.942 0.917 0.978 1.000 0.974
S10 0.926 0.951 0.944 0.931 0.886 0.968 0.893 0.982 0.974 1.000
PHIME 0.956 0.960 0.961 0.955 0.928 0.921 0.936 0.947 0.957 0.945
*®6 XARTHTEARR~HA=LHRAENE
Table 6 Similarities of samples from different regions by cosine method
Ff i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1 1.000 0.983 0.992 0.976 0.978 0.994 0.744 0.934 0.937 0.986
S2 0.983 1.000 0.969 0.978 0.984 0.961 0.693 0.934 0.912 0.941
S3 0.992 0.969 1.000 0.984 0.981 0.995 0.784 0.964 0.959 0.985
S4 0.976 0.978 0.984 1.000 0.994 0.970 0.747 0.981 0.952 0.946
S5 0.978 0.984 0.981 0.994 1.000 0.970 0.745 0.971 0.944 0.942
S6 0.994 0.961 0.995 0.970 0.970 1.000 0.770 0.938 0.948 0.994
S7 0.744 0.693 0.784 0.747 0.745 0.770 1.000 0.781 0.905 0.762
S8 0.934 0.934 0.964 0.981 0.971 0.938 0.781 1.000 0.953 0.910
S9 0.937 0.912 0.959 0.952 0.944 0.948 0.905 0.953 1.000 0.932
S10 0.986 0.941 0.985 0.946 0.943 0.994 0.762 0.910 0.932 1.000
PHIME 0.952 0.935 0.961 0.953 0.951 0.954 0.793 0.937 0.944 0.940
x7 HEXREEUHELRR~HE = tERBE
Table 7 Similarities of samples from different regions by correlation coefficients
B b S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1 1.000 0.982 0.992 0.975 0.977 0.993 0.732 0.932 0.935 0.985
S2 0.982 1.000 0.967 0.977 0.984 0.955 0.682 0.932 0.909 0.939
S3 0.992 0.967 1.000 0.983 0.980 0.995 0.774 0.962 0.958 0.984
S4 0.975 0.977 0.983 1.000 0.993 0.969 0.738 0.980 0.951 0.944
S5 0.977 0.984 0.980 0.993 1.000 0.968 0.730 0.970 0.941 0.940
S6 0.993 0.955 0.995 0.970 0.968 1.000 0.760 0.936 0.946 0.993
S7 0.732 0.682 0.774 0.738 0.730 0.760 1.000 0.772 0.900 0.752
S8 0.932 0.932 0.962 0.980 0.970 0.936 0.772 1.000 0.951 0.907
S9 0.935 0.909 0.958 0.951 0.941 0.946 0.900 0.951 1.000 0.930
S10 0.985 0.939 0.984 0.944 0.940 0.993 0.752 0.907 0.930 1.000
SERIME 0.950 0.933 0.960 0.951 0.948 0.952 0.784 0.934 0.942 0.937
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Fig. 2 Cluster analysis of Panacis Japonici Rhizoma from

different regions
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Table 8 Eigenvalue and contribution rate of PCA of
Panacis Japonici Rhizoma

Er REE TETERE% BRTTRE/%
1 7.169 44.806 44.806
2 3.520 21.999 66.805
3 1.913 11.959 78.764
4 1.574 9.839 88.603
5 0.946 5915 94.518
6 0.460 2.877 97.395
7 0.257 1.608 97.395
8 0.119 0.744 99.003
9 0.041 0.253 100.000
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Fig. 3 PCA scree plot of Panacis Japonici Rhizoma

4 FEFHE=LHMERS 3D FHE
Fig. 4 3D PCA score of Panacis Japonici Rhizoma from

different regions
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Fig. 5 Box chart of 16 common peaks of Panacis Japonici
Rhizoma from different regions
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Fig. 6 HPLC fingerprint of five herb medicines of Panax
genus
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3 itig
3.1 RIEHRIK

A SIS AE A S g R, AR B EL
W CHHEE. S0%H . 70%HEE. 70%40 . 20%
I 1A GEFA SRR $REU A (30,
45. 60. 90 min) HHITHELL, WRAHIE T 70% T
Ik EATHZEL 60 min AF g i it VAR 1] £ 7 Vs
52 7 RFEMREIE (0.05%BEE . 0.05%8582 . 0.1%
IR, Haik), AEEMmE (0.8, 1.0, 1.2
mL/min). AR EEARE (25, 30, 35 C).
AS[Fl a3k [Waters Sun Fire ™ Cjg (250 mm X 4.6
mm, 5um). Agilent TC-Cig (250 mmX4.6 mm, 5
um). Venusil MP Cig (250 mmX4.6 mm, 5 um).

#9 IAMBASE S HAMNERERITIESE
Table 9 Parameters of total quantum statistical moment of five herb medicines from Panax genus
FE AUC1/(AU'min ") AUCPW/(AU min'mL "*mg ") MCRT/min VCRT1/min
H=t 7.54%10° 484.0 75.95 491.11
ANz 6.41x10* 81.3 39.44 913.20
=t 271X 10° 213.0 63.63 381.37
[iipee 1.89X 10° 161.0 58.44 807.29
¥t 8.90% 10° 571.0 77.98 558.15
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