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[ Abstract | Objective: To establish the HLPC fingerprint and cluster analysis methods of Mallotus apelta
leaves, in order to provide a reasonable basis for scientific evaluation and quality control of M. apelta leaves.
Method ;: Chromatographic fingerprints of M. apelia leaves from 12 different origins were established by HPLC. A
phenomenex-C 4 column (4.6 mm X 250 mm, 5 pm) was adopted and eluted with the mobile phase of methanol
and 0. 1% acetic acid in a gradient mode. The flow rate was 1.0 mL+min ', the column temperature was 25 °C ,
and the detection wavelength 336 nm. The similarity was analyzed by ° Similarity Evaluation System for
Chromatographic Fingerprint of TCM’ , and SPSS 19. 0 was applied in a cluster analysis. The relative peak area of
common peaks was taken as the index for standardized treatment and principal component analysis. Result; The
mutual mode of HPLC fingerprints was set up, and the similarity between crude drugs of different habitats were

compared. SPSS was used for fingerprint system cluster analysis and principal component analysis. Totally 22
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common peaks were identified as markers, and 5 common components were identified in HPLC fingerprint of M.
apelta leaves. The overall similarity was calculated to be 0. 554-0. 981. When the distance scale of cluster analysis
was 2, the samples 2, 3, 4,5, 6, 8,9, 10, 12 were classified into one category. The order for comprehensive
principal component scores ( F') from high to low were samples 11, 7, 1, 9, 12, 6, 5, 10, 4, 3, 2, 8. Two
results of the two methods can be mutually verified when F was between 0.0 and —1.7. Conclusion: The method

is accurate, simple, stable and highly repeatable, and can provide scientific basis for studying crude drug of M.

apelia leaves and making quality control standards.
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Table 1 Origins of 12 batch Mallotus apelta leaves

No. U No. F U

S1 TR T s7 iy B

S2 TV B b i S8 JUPERN

S3 JUVRSR A L S9 JTPERLH 2

sS4 SIS A 2 S10 ST H A L

S5 SRR T 2 Si1 WA T B A2 H T 1
S6 J7 G A 2 s12 T E AR 2l 2

2 AEEER
2.1 a4 KX Phenomenex-C, (4.6 mm x
250 mm,5 pm) @A, K P 336 nm, 41
25 °C, i 1.0 mL-min ", JEFE R 10 WL, i shAHH
BE(A)-0. 1% vk S TR K7W (B) B BETEI (0 ~ 10
min,20% A ;10 ~50 min,20% ~80% A ;50 ~51 min,
80% ~20% A,51 ~65 min,20% A) ,
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FEHF, B AT, R4, e S X 0 IR il 10.3,
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Fig. 2 Stacking chart of HPLC in 12 batch Mauotus apelta leaves

HEAT AR S . X (T 48 S0 1R S B 0 A O S BT
H B VCIC , b5 o 1 A 0, I A1) B Az et BE s 20
Pl . A Scdbpre A 22 MEAR g (K 1), LA
W25 (S6) ) HPLC &3 2 2 BEIELE , FF- 24 %k
P QLS o N N T S S i T S e U B S
=, 53] 5 X REE SR

AR SCE A2 LA R BB A AR B ) A e 04 T
R, oW B R Lo R 46 1 (14 S 1%) b 2=
PR o 4K Uk B 2 1 Y g i FRAE SR L, 43 o
12 ik (18 i 24 B4 2 T 200 i AR eF ) B8 B TR] R AR
X W T RR, 25 SR 3% B A X AR B8 R ] B RSD 7E
0.05% ~2.4% , #i X} W 10 A H) RSD 7E 1.9% ~
177.0% , W3 2,

Table 2 Relative areas of common peaks of HPLC figerprint of twelve batches of Mauotus apelta leaves

No. 1 2 3 4 5 7 8 9 10 11 12

S1 0.002 0.001 0.079 0.025 0. 042 0.127 0. 100 0.061 0.024 0. 049 0. 049 0.028
S2 0. 006 0.002 0. 042 0.010 0.034 0. 104 0.092 0.010 0.013 0.032 0.032 0. 007
S3 0. 006 0. 004 0.284 0.024 0. 166 0. 499 0.373 0. 066 0. 050 0. 154 0. 154 0.013
S4 0. 005 0.002 0.118 0.015 0.075 0.224 0.174 0.032 0.028 0.072 0.072 0.013
S5 0. 009 0.022 0. 596 0.035 0. 358 1.013 0.753 0. 140 0.123 0.413 0.413 0. 040
S6 0.003 0.002 0. 140 0. 020 0.077 0.235 0. 186 0. 059 0.033 0. 082 0. 082 0.019
S7 0.011 0. 007 0. 690 0.061 0. 391 1.162 0. 869 0.194 0.153 0. 492 0. 492 0. 050
S8 0. 006 0. 002 0. 044 0.010 0.034 0.103 0. 089 0. 007 0.010 0. 029 0. 029 0. 003
S9 0. 006 0. 004 0.274 0.028 0.163 0.485 0.365 0.075 0. 059 0. 157 0. 157 0.025
S10 0. 005 0. 002 0.120 0.015 0.075 0.224 0.174 0.032 0.027 0.072 0.072 0.013
S11 0.071 0. 280 5.740 0. 196 3.590 9.670 7.366 1.380 1.233 4.619 4.619 0. 459
S12 0.010 0.018 0.594 0.035 0.357 1.010 0.751 0. 140 0.123 0.412 0.412 0. 040
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No. 13 15 16 17 18 19 20 21 22 23
Sl 0. 022 1.024 0. 052 1. 121 0.041 0. 062 0.075 0. 155 0. 049 0. 002
52 0.075 0.032 0.031 0.315 0.035 0.035 0.039 0. 062 0. 044 0. 006
S3 0.011 0. 009 0.022 0. 405 0.031 0. 040 0. 040 0.124 0. 088 0. 006
S4 0.056 0.014 0.033 0.270 0.053 0.061 0. 067 0. 109 0.161 0. 005
S5 0.042 0.021 0.031 0.314 0.030 0. 030 0.026 0.114 0.163 0. 009
S6 0.026 0.052 0. 048 0.260 0. 067 0. 069 0.062 0. 144 0.139 0. 003
S7 0.085 0.032 0.076 0.265 0.120 0.084 0.151 0.198 0.134 0.011
S8 0.063 0. 069 0.022 0.254 0.022 0.018 0.016 0.039 0.016 0. 006
S9 0.036 0. 002 0. 045 0. 394 0. 056 0. 068 0. 066 0.141 0.216 0. 006
S10 0.056 0. 040 0. 042 0.299 0. 056 0. 064 0. 062 0.111 0.097 0. 005
S11 0.491 0.021 0. 107 0.334 0.024 0. 154 0.288 0.382 0. 144 0.071
S12 0. 042 0. 588 0.030 0.208 0.021 0.028 0.024 0.115 0. 206 0.010
.14 S04 1,000,
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Table 3  Relative areas of common peaks of Mauotus apelta leaves in fingerprints
No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 X i
S1 1. 000 0.959 0. 882 0.935 0. 690 0.953 0.599 0.950 0. 868 0.931 0.273 0. 686 0.930
S2 0.959 1. 000 0. 864 0.942 0.634 0.930 0.534 0. 988 0. 842 0.945 0.205 0. 628 0.912
S3 0. 882 0. 864 1. 000 0.930 0.897 0.928 0.767 0. 866 0.977 0.922 0. 598 0. 877 0.981
S4 0.935 0.942 0.930 1. 000 0.739 0.951 0.623 0. 945 0.939 0. 969 0. 348 0.732 0.956
S5 0. 690 0. 634 0. 897 0.739 1. 000 0.787 0.922 0. 627 0. 858 0.736 0. 855 0. 966 0. 883
S6 0.953 0.930 0.928 0.951 0.787 1. 000 0. 686 0.925 0.913 0.937 0. 408 0. 801 0. 967
S7 0.599 0.534 0.767 0.623 0.922 0. 686 1. 000 0.519 0.741 0.621 0. 832 0. 889 0.789
S8 0.950 0.988 0. 866 0.945 0.627 0.925 0.519 1. 000 0. 845 0.941 0.193 0. 621 0. 908
S9 0. 868 0. 842 0.977 0.939 0. 858 0.913 0.741 0. 845 1. 000 0. 907 0. 566 0. 844 0.962
S10 0.931 0.945 0.922 0.969 0.736 0.937 0. 621 0.941 0.907 1. 000 0.330 0.726 0. 949
S11 0.273 0.205 0. 598 0. 348 0. 855 0. 408 0. 832 0.193 0. 566 0. 330 1. 000 0. 834 0.554
S12 0. 686 0. 628 0.877 0.732 0.966 0. 801 0. 889 0. 621 0. 844 0.726 0. 834 1. 000 0.873
pagiict 0.930 0.912 0.981 0.956 0. 883 0.967 0.789 0.908 0.962 0. 949 0.554 0.873 1. 000
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S6 Table 5 Rank of principal component scores

S10

S4 No. F1 F2 F3 F

S9

S3 S1 -0.988 8.752 3.477 0.355

S5

s2 S2 -1.411 0. 165 -2.249 -1.343

58 3 -1.130 0.221 -1.946 -1.078

S12

S7 S4 —-1.005 -1.967 0.297 -1.000

S1

S11 S5 -0.632 -0.999 -2.366 -0. 825
B3 E&M HPLC $54 i B % 4 47 s6 ~0.848 ~1.889 1.906 ~0.724
Fig. 3 Result of HPLC fingerprint clusteing of Mauotus S7 0. 541 ~3.004 6. 461 0.705
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Table 4 Characteristics of contribution and principal component
value
i Wix FAE(H J5 2E BTk % FtJ7 2 BTk %
1 16. 145 76. 881 76. 881
2 1.947 9.273 86. 154
3 1. 685 8. 026 94. 180
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