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Quantitative and Fingerprint of Ilex pubescens Slices
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[ Abstract | Objective; To establish HPLC-UV fingerprints of Ilex pubescens pieces, and simultaneously
determine two components in 46 batches of I. pubescens in pieces of I. pubescens saponin A and B,, in order to
provide a reference for the quality standard of I. pubescens slices. Method: Methanol was used to extract the
I. pubescens saponin samples, and the extracts were measured by HPLC-UV with the absorption wavelength at
210 nm. Kromasil C; column (4.6 mm X250 mm, 5 wm) was used for determining the extracts at a flow rate of
1.0 mL + min"'. The mobile phase condition was acetonitrile-0. 1% phosphoric acid aqueous solution with gradient
mode. The chromatographic fingerprint similarity evaluation system of traditional Chinese medicine (2012 edition)

was used to analyze I. pubescens fingerprints. SPSS 20. 0 software was used to cluster the peak area of common
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peaks. Principal component analysis was performed to reduce the dimension of common peaks. Result: There were
great differences between the root and stem parts in I. pubescens fingerprints. The fingerprints of roots and stems of
I. pubescens were established respectively, cluster results assorted the roots of I. pubescens into three categories
andthe branches of I. pubescens into two categories. The integrity and difference of I. pubescens decoction pieces
from different parts and places of origin were compared, and the principal component analysis was performed to
screen out the common components that played a decisive role in fingerprint of I. pubescens pieces. And the
common peaks were determined. The content of saponin A, and saponin B, in Radix I. pubescens were determined.
Conclusion; The established I. pubescens fingerprints and content determination methods are simple and suitable.

Cluster analysis and principal component analysis are used to screen out the key components of quality control of

I. pubescens. The results can provide references for quality control of I. pubescens.
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Table 1 Information of 46 batches Ilex pubescens
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Fig.1 Slices photos of Radix Ilex pubescens
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Table 2 Recovery rate of Ilex pubescens saponin A, and saponin B,
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Fig.2 Ilex pubescens root HPLC fingerprint
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Fig.3 Ilex pubescens HPLC fingerprint
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Fig.4 Ilex pubescens stem HPLC fingerprints
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Fig.5 HPLC fingerprint of 33 batch Ilex pubescens root
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Fig.6 HPLC fingerprint of 13 batch Ilex pubescens root
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Fig.7 HPLC fingerprint map of root and branch of Ilex pubescens
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Fig.8 HPLC comparison map of origin of Ilex pubescens
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Table 3 Similarity calculation table of 33 root of stem

G5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17
S1 1 0.960 0.907 0.942 0.450 0.772 0.456 0.903 0.872 0.409 0.592 0.495 0.488 0.879 0.831 0.586 0.921
S2 0.960 1 0.966 0.990 0.489 0.818 0.484 0.956 0.915 0.457 0.637 0.453 0.538 0.937 0.869 0.635 0.982
S3 0.907 0.966 1 0.974 0.661 0.896 0.659 0.995 0.878 0.613 0.728 0.561 0.694 0.970 0.816 0.770 0.954
S4 0.942  0.990 0.974 1 0.523 0.854 0.531 0.965 0.941 0.476 0.670 0.452 0.584 0.962 0.894 0.681 0.986
S5 0.450 0.489 0.661 0.523 1 0.822 0.971 0.670 0.466 0.944 0.862 0.792 0.946 0.690 0.418 0.934 0.468
S6 0.772 0.818 0.896 0.854 0.822 1 0.840 0.881 0.865 0.806 0.929 0.630 0.893 0.948 0.834 0.941 0.834
S7 0.456 0.484 0.659 0.531 0.971 0.840 1 0.675 0.508 0.935 0.884 0.811 0.974 0.707 0.463 0.958 0.477
S8 0.903 0.956 0.995 0.965 0.670 0.881 0.675 1 0.859 0.614 0.722 0.594 0.697 0.961 0.795 0.772 0.937
S9 0.872  0.915 0.878 0.941 0.466 0.865 0.508 0.859 1 0.457 0.739 0.368 0.596 0.940 0.988 0.695 0.946
S10 0.409 0.457 0.613 0.476 0.944 0.806 0.935 0.614 0.457 1 0.894 0.777 0.944 0.651 0.424 0.918 0.450
S11 0.592  0.637 0.728 0.670 0.862 0.929 0.884 0.722 0.739 0.894 1 0.668 0.946 0.827 0.727 0.965 0.655
S12 0.495 0.453 0.561 0.452 0.792 0.630 0.811 0.594 0.368 0.777 0.668 1 0.731 0.544 0.324 0.713 0.403
S13 0.488 0.538 0.694 0.584 0.946 0.893 0.974 0.697 0.596 0.944 0.946 0.731 1 0.763 0.558 0.985 0.550
S14 0.879 0.937 0.970 0.962 0.690 0.948 0.707 0.961 0.940 0.651 0.827 0.544 0.763 1 0.897 0.840 0.948
S15 0.831 0.869 0.816 0.894 0.418 0.834 0.463 0.795 0.988 0.424 0.727 0.324 0.558 0.897 1 0.661 0.904
S16 0.586 0.635 0.770 0.681 0.934 0.941 0.958 0.772 0.695 0.918 0.965 0.713 0.985 0.840 0.661 1 0. 644

S17 0.921 0.982 0.954 0.986 0.468 0.834 0.477 0.937 0.946 0.450 0.655 0.403 0.550 0.948 0.904 0.644 1

S18 0.897 0.916 0.868 0.932 0.431 0.829 0.470 0.854 0.973 0.431 0.706 0.393 0.545 0.912 0.963 0.652 0.937
S19 0.943 0.957 0.936 0.968 0.505 0.851 0.536 0.929 0.939 0.484 0.695 0.492 0.589 0.936 0.899 0.682 0.959
S20 0.725 0.765 0.886 0.797 0.904 0.950 0.905 0.886 0.736 0.871 0.889 0.742 0.911 0.895 0.680 0.945 0.759
S21 0.820 0.856 0.900 0.892 0.721 0.967 0.760 0.892 0.926 0.713 0.900 0.585 0.817 0.961 0.902 0.887 0.878
S22 0.475 0.507 0.669 0.552 0.943 0.859 0.979 0.683 0.551 0.937 0.923 0.757 0.987 0.728 0.512 0.969 0.509
S23 0.531 0.560 0.711 0.603 0.952 0.902 0.975 0.714 0.602 0.949 0.932 0.778 0.976 0.762 0.564 0.976 0.561
S24 0.502 0.534 0.679 0.570 0.941 0.879 0.970 0.685 0.581 0.965 0.947 0.787 0.988 0.744 0.547 0.972 0.536
S25 0.602 0.651 0.795 0.685 0.941 0.932 0.946 0.792 0.653 0.938 0.928 0.727 0.973 0.829 0.600 0.976 0.654
S26 0.441 0.470 0.598 0.483 0.911 0.796 0.892 0.604 0.481 0.961 0.905 0.761 0.901 0.650 0.458 0.895 0.457
S27 0.865 0.892 0.829 0.911 0.389 0.810 0.439 0.815 0.985 0.398 0.700 0.347 0.528 0.897 0.989 0.635 0.913
528 0.863 0.895 0.839 0.918 0.406 0.824 0.452 0.822 0.989 0.403 0.702 0.346 0.536 0.905 0.993 0.645 0.918
S29 0.803 0.807 0.895 0.811 0.812 0.901 0.813 0.896 0.716 0.805 0.813 0.730 0.828 0.870 0.651 0.857 0.783
S30 0.459 0.433 0.597 0.447 0.929 0.709 0.891 0.618 0.341 0.861 0.730 0.818 0.829 0.573 0.289 0.819 0.374
S31 0.369 0.410 0.540 0.426 0.870 0.739 0.850 0.535 0.416 0.944 0.821 0.771 0.843 0.574 0.392 0.821 0.405
S32 0.650 0.683 0.781 0.721 0.875 0.934 0.911 0.788 0.755 0.872 0.977 0.715 0.953 0.860 0.728 0.975 0.688
S33 0.950 0.977 0.916 0.976 0.354 0.756 0.374 0.906 0.933 0.322 0.555 0.368 0.431 0.898 0.895 0.540 0.977

R 0.753 0.795 0.886 0.825 0.876 0.982 0.895 0.884 0.817 0.870 0.952 0.725 0.930 0.930 0.778 0.967 0.798

Y5 S18 S19 S20 S21 S22 523 524 S25 S26 S27 528 529 530 S31 S32 S33 R

S1 0.897 0.943 0.725 0.820 0.475 0.531 0.502 0.602 0.441 0.865 0.863 0.803 0.459 0.369 0.650 0.950 0.753
S2 0.916 0.957 0.765 0.856 0.507 0.560 0.534 0.651 0.470 0.892 0.895 0.807 0.433 0.410 0.683 0.977 0.795
S3 0.868 0.936 0.886 0.900 0.669 0.711 0.679 0.795 0.598 0.829 0.839 0.895 0.597 0.540 0.781 0.916 0.886
S4 0.932 0.968 0.797 0.892 0.552 0.603 0.570 0.685 0.483 0.911 0.918 0.811 0.447 0.426 0.721 0.976 0.825

S5 0.431 0.505 0.904 0.721 0.943 0.952 0.941 0.941 0.911 0.389 0.406 0.812 0.929 0.870 0.875 0.354 0.876
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ZiR3

95 S18 S19 S20 S21 S22 523 S24 525 S26 S27 S28 529 S30 S31 S32 S33 R

S6 0.829 0.851 0.950 0.967 0.859 0.902 0.879 0.932 0.796 0.810 0.824 0.901 0.709 0.739 0.934 0.756 0.982
S7 0.470 0.536 0.905 0.760 0.979 0.975 0.970 0.946 0.892 0.439 0.452 0.813 0.891 0.850 0.911 0.374 0.895
S8 0.854 0.929 0.886 0.892 0.683 0.714 0.685 0.792 0.604 0.815 0.822 0.896 0.618 0.535 0.788 0.906 O0.884
S9 0.973 0.939 0.736 0.926 0.551 0.602 0.581 0.653 0.481 0.985 0.989 0.716 0.341 0.416 0.755 0.933 0.817
S10 0.431 0.484 0.871 0.713 0.937 0.949 0.965 0.938 0.961 0.398 0.403 0.805 0.861 0.944 0.872 0.322 0.870
S11 0.706 0.695 0.889 0.900 0.923 0.932 0.947 0.928 0.905 0.700 0.702 0.813 0.730 0.821 0.977 0.555 0.952
S12 0.393 0.492 0.742 0.585 0.757 0.778 0.787 0.727 0.761 0.347 0.346 0.730 0.818 0.771 0.715 0.368 0.725
S13 0.545 0.589 0.911 0.817 0.987 0.976 0.988 0.973 0.901 0.528 0.536 0.828 0.829 0.843 0.953 0.431 0.930
S14 0.912 0.936 0.895 0.961 0.728 0.762 0.744 0.829 0.650 0.897 0.905 0.870 0.573 0.574 0.860 0.898 0.930
S15 0.963 0.899 0.680 0.902 0.512 0.564 0.547 0.600 0.458 0.989 0.993 0.651 0.289 0.392 0.728 0.895 0.778
S16 0.652 0.682 0.945 0.887 0.969 0.976 0.972 0.976 0.895 0.635 0.645 0.857 0.819 0.821 0.975 0.540 0.967

S17 0.937 0.959 0.759 0.878 0.509 0.561 0.536 0.654 0.457 0.913 0.918 0.783 0.374 0.405 0.688 0.977 0.798

S18 1 0.966 0.733 0.921 0.523 0.578 0.544 0.617 0.473 0.973 0.975 0.737 0.363 0.392 0.726 0.944 0.79%4
S19 0.966 1 0.802 0.921 0.581 0.625 0.590 0.680 0.511 0.921 0.922 0.831 0.471 0.435 0.746 0.965 0.831
S20 0.733 0.802 1 0.915 0.906 0.943 0.905 0.965 0.842 0.670 0.685 0.953 0.850 0.787 0.916 0.679 0.974
S21 0.921 0.921 0.915 1 0.800 0.838 0.808 0.857 0.727 0.893 0.901 0.872 0.630 0.640 0.916 0.830 0.956
S22 0.523 0.581 0.906 0.800 1 0.972 0.983 0.955 0.903 0.491 0.496 0.832 0.864 0.832 0.948 0.404 0.913
523 0.578 0.625 0.943 0.838 0.972 1 0.975 0.971 0.923 0.535 0.550 0.860 0.880 0.879 0.936 0.460 0.939
S24 0.544 0.590 0.905 0.808 0.983 0.975 1 0.966 0.933 0.527 0.530 0.839 0.841 0.890 0.953 0.428 0.930
S25 0.617 0.680 0.965 0.857 0.955 0.971 0.966 1 0.893 0.579 0.589 0.913 0.849 0.842 0.935 0.542 0.959
526 0.473 0.511 0.842 0.727 0.903 0.923 0.933 0.893 1 0.436 0.438 0.776 0.842 0.938 0.877 0.350 0.861
S27 0.973 0.921 0.670 0.893 0.491 0.535 0.527 0.579 0.436 1 0.997 0.662 0.282 0.363 0.715 0.923 0.766
S28 0.975 0.922 0.685 0.901 0.496 0.550 0.530 0.589 0.438 0.997 1 0.666 0.297 0.371 0.714 0.925 0.774
S29 0.737 0.831 0.953 0.872 0.832 0.860 0.839 0.913 0.776 0.662 0.666 1 0.805 0.722 0.851 0.723 0.926
S30 0.363 0.471 0.850 0.630 0.864 0.880 0.841 0.849 0.842 0.282 0.297 0.805 1 0.779 0.767 0.305 0.780
S31 0.392 0.435 0.787 0.640 0.832 0.879 0.890 0.842 0.938 0.363 0.371 0.722 0.779 1 0.782 0.294 0.798
S32 0.726 0.746 0.916 0.916 0.948 0.936 0.953 0.935 0.877 0.715 0.714 0.851 0.767 0.782 1 0.608 0.969
S33 0.916 0.965 0.679 0.830 0.404 0.460 0.428 0.542 0.350 0.923 0.925 0.723 0.305 0.294 0.608 1 0.719
R 0.794 0.831 0.974 0.956 0.913 0.939 0.930 0.959 0.861 0.766 0.774 0.926 0.780 0.798 0.969 0.719 1

R4 BHELSEFREMUE

Table 4 Similarity calculation table of 13 batches of stem

95 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SI1 S12 S13 R

S1 1 0. 832 0.551 0.873 0.523 0. 848 0. 896 0. 549 0.552 0.943 0. 806 0.825 0.409 0.742
S2 0.832 1 0. 766 0. 864 0.733 0.733 0. 803 0. 600 0.738 0.733 0.950 0.877 0.570 0.846
S3 0.551 0. 766 1 0.701 0.989 0.535 0.672 0.914 0.993 0. 458 0.812 0.783 0.938 0.958
S4 0.873 0. 864 0.701 1 0.673 0.949 0. 846 0.636 0. 697 0. 862 0. 865 0.858 0.541 0.849
S5 0.523 0.733 0. 989 0.673 1 0. 499 0. 648 0.925 0.990 0.419 0.784 0.768 0.951 0.948
S6 0. 848 0.733 0.535 0. 949 0. 499 1 0.753 0.514 0.538 0. 900 0.721 0.728 0.396 0.722
S7 0. 896 0. 803 0.672 0. 846 0. 648 0.753 1 0. 686 0. 683 0. 870 0. 894 0.944 0.552  0.819
S8 0.549 0. 600 0.914 0.636 0.925 0.514 0. 686 1 0.948 0.499 0. 687 0.725 0.958 0.920
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e

ETRE S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 R

S9 0.552 0.738 0.993 0.697 0.990 0.538 0. 683 0.948 1 0.477 0. 801 0.787 0.956 0.963
S10 0.943 0.733 0.458 0. 862 0.419 0.900 0.870 0. 499 0.477 1 0.757 0.797 0.335 0.678
S11 0. 806 0.950 0.812 0. 865 0.784 0.721 0. 894 0. 687 0.801 0.757 1 0.972 0.642 0.890
S12 0. 825 0.877 0.783 0. 858 0.768 0.728 0.944 0.725 0.787 0.797 0.972 1 0.649 0.886
S13 0. 409 0.570 0.938 0.541 0.951 0.396 0.552 0.958 0.956 0.335 0. 642 0. 649 1 0. 888

R 0.742 0.846 0.958 0.849 0.948 0.722 0.819 0.920 0.963 0.678 0.890 0.886 0.888 1

S39
S41
543
S38
S37
S34
S36

S46 4’

1
i
:
-
)

S44
40
S42
45

E10 1IB#HELERBYLIERENN
Fig.10 Cluster analysis of 13 batches of stem map

£ 50 BB AL, A2, A3 AR 1,2,3 FRLA, B
B 33 HELHIRE S HIELHER LN i 3 PR A A% A A BT K 6. B —
Fig.9 Cluster analysis of 34 batches of root fingerprints FRUsr FE BT Ok A R R b A L ,2,3 4,5,

xS HEXEEREIE

Table 5 Eigenvalues of correlation matrix

N BIHGFRAE FEHOT- T A T - J7 AN A
ait Jr 22/ % 2R % ait I 2/ % B % #/it Jr %/ % 2B/ %
1 15.360 46. 544 46. 544 15.360 46. 544 46. 544 8.763 26. 554 26. 554
2 4.118 12. 480 59.024 4.118 12. 480 59.024 8. 111 24.580 51.134
3 3.964 12.012 71.036 3.964 12.012 71.036 4.595 13.924 65.058
4 1.959 5.936 76.972 1.959 5.936 76.972 3.430 10. 395 75.453
5 1.393 4.221 81.194 1.393 4.221 81.194 1.740 5.272 80. 726
6 1.299 3.936 85.130 1.299 3.936 85.130 1.453 4. 404 85.130
7 0.932 2. 825 87.955
8 0. 831 2.518 90. 472
9 0.657 1.991 92. 464
10 0. 520 1.575 94.039
11 0. 429 1.299 95.337
12 0. 346 1.050 96. 387
13 0.252 0.763 97.150
14 0.202 0.612 97.761
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gxS
2 [URGEES A WO 7 A JiE e T FER A
it T5 25/ % 2B % &t J5 2%/ % BB/ % ait b/ % 2R/ %
15 0.145 0. 440 98.201
16 0.119 0.359 98. 561
17 0.109 0.329 98. 890
18 0.085 0.256 99. 146
19 0.073 0.222 99.367
20 0.055 0. 166 99.534
21 0.043 0.129 99. 663
22 0.037 0.112 99.776
23 0.021 0. 065 99. 840
24 0.018 0.054 99. 894
25 0.013 0. 039 99.933
26 0. 006 0.018 99.951
27 0. 005 0.015 99. 966
28 0. 004 0.013 99.979
29 0. 004 0.012 99.991
30 0. 002 0. 006 99.997
31 0 0. 002 99.999
32 0 0.001 100. 000
33 8.191 x107°° 0 100. 000
6,7,8,11,12,13,14,15,21,25 fl 28 (Uf= 4,4 — %6 TERFHEEE
TR TR ML T Ok [ B FE bR 6 1 4.6.7.9 Table 6 Main factor load matrix table
10,11,13,16,17,19,25,26 ({5 8,8 = @£ ., i
PR T Ok ARG 48 A A5 i 21,22,23,25,26, ! 2 3 4 5 6
28 .30 FO{E KL LIAE 1,23 S WA J A5 il vy — 4 W1 0.888  0.278  0.253  -0.197 0.030 -0.028
B P 11. PP b T A TR A K2 0.654  0.405  0.381 -0.372 -0.013  -0.117
S R E L7 A M R e 5y 7 R R T L 3 0.779  0.402  0.237  -0.239 0.143  -0.087
LR A 2 025 S PE TR B AT 46,7, W4 0.689  0.643  0.176 -0.178 -0.119  -0.012
0.10.11.13.16.17.19.25.26 1 . & %5 7 4 i 45 & s 0.915  0.246  0.219  -0.133 -0.107  0.052
L3 A7 e T 0 5 T A 1 45 B4 W6  0.404  0.765 -0.020 -0.282 -0.296  —0.097
g7 0.498  0.633 -0.006 -0.395 0.132 -0.179
Jo ) )
2.6 ERAUEERRE AR 8 0.807  0.434  0.191 -0.179 -0.063  0.023
B9  0.290 0.901  0.160 -0.150 0.034 -0.035
% 4,6,7,9,10,11,13,16,17,19,25,26 £ LA 75 45 10 0.361  0.822  0.048  -0.093 0.278  -0.048
P i 2 5 o o T ROE AR AR AR S W11 0.453  0.717 -0.107 -0.251 -0.276  -0.041
RN I 25 (BA T 21T A,) I 26 (BATF 21 W12 0.870  0.298  0.086  0.064 0.025  0.107
B) AT T & & E . # 13 0.665  0.602  0.298 -0.108 0.099  —0.048
FEERE 33 L BAH KA BYR AR BE S, % 1] W14  0.889  0.190  0.033  0.027 -0.042  0.206
2.2.2 TR Jy ik ol A5 it litnn{ﬁ{ﬁl FelE 2.1 Wi F #15 0.711  0.245  0.008  0.117 —0.165 —0.069
P S5 BEREIN 2 2 HRHFA MEBLAHFRE W16 0.120  0.874 -0.027 0.350 -0.071 0. 157
B, &, 4R 0E 70 K17 0.089  0.873 -0.067 0.368 —0.082 0.035
R (MG BRAERA P HEETA S W18 -0.303 -0.349 -0.254  0.756 0.123  -0.012
BAFA, MEAHF A B,. BLAHRT A, TR W19 0.371  0.788  0.185  0.181 0.102  0.094
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HFER6 RT ELERRGEF2HASSENE
B4y Table 7 Content determination of Ilex pubescens %
B
! 2 3 4 > 6 B TL BAT ” BAH BAT
20 0.093  0.296  0.153  0.839  0.055 -0.074 = ;Z g HFEAE OB || me ;i g B B
21 0.541  0.313  0.608 -0.139  0.195 -0.109 A By A By
Ill% 22 0.312 0.320 0. 625 -0.235 0.253 -0.171 S1 J—“IE *E 0.38 0.16 S18 }-'-‘@ *E 0.58 0.28
23 0.365  0.338  0.631  0.386 -0.164 —0.040 S P OB 050 0.02 ||S19 ;A M 0.30  0.47
% — - -
24 0.377 -0.091  0.223  0.110 -0.057 0. 055 S wm R 037 020 |20 FER 01 013
125 0.425  0.831  0.832  0.060 -0.054 0. 008
* S4 75 M 0.76  0.32 |[s21 ;PO 0.03 0.02
26 0.200 0.651  0.884 -0.006  0.143  —0.005 )
S5 TP AR 0.79  0.58 |[S22  WiEE AR 0.06 0.05
1527 -0.104 -0.022  0.494  0.476 -0.135 0.205
S6 7P MR 1.18  0.10 ||s23 SPE A 0.33 0.14
28  0.614 -0.095  0.526 -0.176  0.491  —0.097
S7 wdL AR 0.27  0.17 |[S24  JUPE AR 0.45  0.08
1529 -0.157 -0.043 -0.038 -0.067 0.896 -0.018
S8 b 0.24  0.26 ||S25 i 4ite 0.58 0.28
130 -0.091 -0.095 0.786  0.251 -0.195 0.117 Al # LR
31 -0.254  0.081  0.256  0.770 =-0.294  —0.028 SO JTH M 0.760.24 126 JTA HEAE0.05 0.05
32 0.137 -0.209 -0.156 -0.141 -0.070  0.706 SI0 e M 0.01  0.01 |1S27 L et 0.23 0.05
W33 —0.036  0.228  0.198  0.119  0.042  0.818 SIT  Zfe M 0.23  0.25 ||S28 )UK %Lty 0.20  0.07

@
A ik
+ 2

'
® Wi

FR432

1005 00 o5
%!

B11 ERS=#E%

Fig.11 Three-dimensional projection of principle components

SPENTE0.01% ~1.18% , B4 7 B 11 B, & 474K
7E0.01 ~0.58% ,fE—KAE S F BT IR A, A
BRI B, 22 S PER K, PR 57 A 56 2 4143 TR
s WA E A SCE B F 4l R W B 5B A IR
RFOBERMAIEEAHRAFIGIKH N Z g
3 itig

AL S H O A SCHEHGE E A H B HPLC-
ELSD 454 3% , ISSR 4 2 [ 3% 15 ge | i ", %
VE T S YOG I 8 B S P A 25, 45 S 1L ) AR D oy
AT I3/ ISSR 48 81 1% Wi AR =5, HPLC-UV 45 £C
SR E R0 R R o A S o T o e g T
46 HE B F R IEAT IS, Ih 4RI 33 AN dk
U 4 B AT AR, i T RE] = M ] B4 AL
2E A 1 22 S RO TR A R BRI 4T TR A A )

S12 Wim M 0.12  0.10 ||S29 4% 4% 0.04  0.06
SI3 P A 0.58  0.43 ||S30 P 4it% 0.67  0.19
S14 P M 0.88  0.22 ||S31 MIm Zte 0.22  0.26
S15  #idt MR 0.11  0.12 ||S32  ##) St 0.08  0.08

S16  JUPE MR 0.62  0.06 [|S33  JUVE 44t 1.00  0.12

S17  J7P MR 0.49  0.06

R T B B YA A, R AT TR b AT 0
3.1 $RECOFEE L F AT [l P Ok R R R
Bk o A5 5R B In] i i R R 7 B Tk £ gk 0 A 2k
FITH R TC B S 25 S, A e R A T, 228 FH P 4
P IS AR T 2T, B ,80% H i, 60 % H B 4 Fif
P IV R 1 H IO, A B I Ry R RO R ) € g
WL LB RS IR B 2 D IR B Y B
Bgs ). 8 75 B E X 30,60,90,120 min 47 L,
K ILAE 90 min 48 BCREL 4 90 min A Ky F A H2 HL
1T 8

3.2 @k AMIii R T HEE-K, 2K, H
f-H K, NG - K, W EE-BE IR K, & -1 R 7K
2R R G, LA O B TR K 5 W R T B0 AR 4y
BRI i~ P T O IETE 0.01% ,0. 1% ,
0. 2% A7) Ve BE B R 5% 14 N IR At R L 4, k30
TS AH 0. 1% filf R i €0, 135 06 22 ] 43 2 B 5 % Ak i 3
B, RAFRM A Z A AR . PDA 4
PR T DL 200 ~ 220 nm 04 5 0 AR K, 16 TE
FM . LA G 5 210 nm 8 48 80 B 3% 19 £
WP

3.3 BEAHmEmEERSN X 40 HELXTE
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