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[ Abstract | Objective: To establish the HPLC fingerprint of Moringa oleifera leaves from different origins
for identification and quality control, and promote the development of the modernization process of M. oleifera
leaves. Method: HPLC was performed on the column of Diamonsil Plus C with acetonitrile (A) -0.05%
phosphoric acid solution (B) as the mobile phase (0-70 min, 5% -30% A ; 70-75 min, 30% -100% A) at a flow
rate of 1.0 mL-min~'. The detective wavelength was 230 nm and the column temperature was 30 °C. The
fingerprints of 12 batches of M. oleifera leaves from 5 different origins were compared for similarity by using
Traditional Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System (2004 A) and the cluster
analysis through SPSS 21. 0. Result; The common mode for M. oleifera leaves fingerprints was established, and
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14 common fingerprint peaks were identified; among them, three component peaks were gallic acid, rutin and

quercetin which were the effective components; the similarity was greater than 0. 90 in 9 batches of the 12 batches

of M. oleifera leaves, indicating that propolis fingerprints had both similarities and differences either from different

main producing areas or different fields within the same producing area. Conclusion: This method is reproducible,

precise and steady and it can be used for origin identification and quality control of M. oleifera leaves.
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Table 1 Origins of Moringa oleifera leaves
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Fig.1 HPLC fingerprint of 12 batches of Moringa oleifera leaves
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Fig.2 HPLC fingerprint common pattern of 12 batches of Moringa

oleifera leaves
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Table 2 HPLC fingerprint peaks relative retention time of 12 batches of Moringa oleifera leaves

FE S Y I 1 & 2 % 3 % 4 % 5 % 6 % 7 % 8 % 9 I% 10 I 11 % 13 % 14
S1 0.125 0.298 0.320 0. 408 0. 425 0.520 0. 548 0. 654 0.872 0. 883 0.920 1. 041 1. 152
S2 0.126 0.290 0.311 0. 408 0.422 0.513 0.536 0. 652 0. 868 0. 880 0.915 1. 040 1. 151
S3 0. 121 0.283 0.307 0. 403 0.418 0.509 0.535 0. 650 0.870 0. 882 0.916 1.039 1. 147
S4 0.126 0.290 0.311 0. 408 0.422 0.513 0.536 0. 652 0. 868 0. 880 0.915 1. 040 1. 151
S5 0. 121 0.289 0.310 0. 405 0.419 0.511 0. 531 0.651 0. 871 0. 883 0.919 1. 040 1. 144
S6 0.131 0.285 0. 309 0. 397 0.413 0.500 0.524 0. 646 0. 869 0. 882 0.915 1.043 1. 149
S7 0.130 0.302 0.324 0.422 0.431 0.522 0. 542 0. 662 0.873 0. 884 0.920 1.038 1. 147
S8 0.128 0.289 0.314 0. 408 0.423 0.511 0.535 0. 652 0.873 0. 885 0.919 1. 040 1. 145
S9 0.125 0.291 0.312 0. 408 0.421 0.510 0.531 0. 649 0. 866 0.877 0.914 1.041 1.152
S10 0.130 0.294 0.315 0. 404 0. 420 0.511 0.531 0. 646 0. 868 0. 880 0.916 1.041 1. 147
S11 0.126 0.297 0.320 0.420 0. 429 0.519 0.541 0. 656 0.871 0. 882 0.916 1.039 1.150
S12 0.123 0.284 0. 308 0. 407 0.418 0.512 0.539 0. 654 0. 868 0. 880 0.916 1.038 1. 143

0 12 352 1,000, % 3 [,
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Table 3 HPLC fingerprint peaks relative peak area of 12 batches of Moringa oleifera leaves

[T TR | % 2 I 3 I 4 % 5 % 6 I 7 % 8 % 9 % 10 I 11 1% 13 % 14
S1 0. 859 0. 067 0.611 0. 500 0.315 0. 355 0.387 0.718 0. 153 0.201 1. 659 0.432 0.327
S2 0. 658 0.084 0.477 0.375 0.025 0. 143 0. 548 0. 064 0.011 0.052 0.384 0.257 0.597
S3 0.619 0.139 0.573 0.132 0.052 0. 105 1.474 0.043 0.021 0.125 0.397 0. 151 0.281
S4 1. 426 0.246 0.771 0.529 0.122 0.272 2.076 0.178 0.092 0.177 0. 641 0.321 0.539
S5 0.985 0.194 0.579 0.121 0.058 0. 103 2.274 0. 062 0.043 0. 450 0. 350 0.114 0. 144
S6 1. 062 0.182 1.286 0. 438 0.085 0. 106 0. 851 0.124 0.021 0.123 0.302 0. 140 0.315
S7 2.278 0. 408 1.136 0.519 0.051 0.217 2.330 0.264 0. 047 0. 194 0.439 0. 159 0.228
S8 0.451 0. 047 0.362 0.579 0.097 0.042 0. 296 0.082 0.010 0.013 0. 439 0. 133 0.251
S9 1.822 0.201 0. 649 0.152 0. 145 0. 142 2. 800 0. 161 0.093 0. 506 0. 504 0. 145 0. 204
S10 0.188 0.095 0.711 0. 084 0. 069 0. 164 1.772 0.114 0.036 0. 067 0. 569 0.339 0. 670
SI1 0.184 0.098 0. 699 0. 086 0.073 0. 160 0. 869 0. 107 0.034 0. 059 0.562 0. 346 0. 688
S12 1. 048 0.093 0.591 0. 465 0.093 0. 169 0. 660 0.375 0. 107 0.384 0. 655 0.239 0. 335
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Table 4 Areas of common peaks for 12 batches of Moringa oleifera leaves from different regions
g{; W1 W2 i3 a4 WS W6 7 W8 W9 W10 W11 W12 W13 W14
S1 792 079 61 842 563 631 461 414 290 617 327 058 357 421 662 273 141 158 185 322 1 530 957 922 613 398 532 301 852
S2 1201 176 153 680 871219 684 276 45 625 261 751 1 000 052 116 450 20 809 95 143 701 102 1 824 797 469 126 1 089 041
S3 1 216 444 273 2831 127 202 258 916 102 571 205 697 2 897 835 83 752 41 455 246 297 781 367 1 966 490 296 279 551 630
S4 1 144 458 197 557 619 051 424 217 97 740 218 462 1 666 154 143 100 74 094 141 660 514 310 802 490 257 885 432 494
S5 1 863 808 366 7291 096 088 229 589 109 103 195 400 4 305 510 117 982 80 871 851 084 663 089 1 893 017 215485 272 309
S6 1 474 225 252 7971 785 684 607 864 118 065 146 498 1 181 205 172 384 29 525 170 425 419 788 1 388 743 194 336 437 100
S7 1 687 346 301 975 841 510 384 283 37 464 160 390 1 726 134 195 880 34 808 143 752 324 804 740 788 117 837 168 999
S8 933 353 97 726 748 8331 197 980 199 921 87 249 612 127 169 577 20555 26 613 908 649 2 069 308 275 895 520 159
SO 1929913 212479 686 902 160 495 153 854 150 208 2 965 467 170 327 98 572 536 087 533 230 1 059 069 153 038 215 509
S10 349 985 176 0701 324 402 156 237 129 020 305 751 3 300 020 211 348 66 391 125 031 1 059 468 1 862 043 630 407 1 247 589
S11 317 118 168 4871 204 579 148 211 126 099 275 409 1 496 069 184 087 59 090 100 909 968 404 1 722 349 595 259 1 184 696
S12 577 268 51 003 325204 255910 51332 93014 363 304 206 695 58 871 211 321 360 596 550 662 131 557 184 368
x5 12 LA EUEER
Table 5 Results of similarity evaluation of 12 batches of Moringa oleifera leaves
FE SRS S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 R
S1 1. 000 0. 800 0. 663 0.707 0. 564 0.717 0.508 0.817 0. 585 0.751 0.754 0.879 0.761
S2 0. 800 1. 000 0. 870 0. 884 0. 768 0. 904 0.715 0.924 0. 766 0.909 0.912 0.933 0.930
S3 0. 663 0. 870 1. 000 0.959 0.971 0. 866 0.924 0.773 0.941 0. 904 0. 893 0. 845 0.982
S4 0.707 0. 884 0.959 1. 000 0. 950 0. 881 0. 945 0. 765 0.961 0. 842 0. 832 0. 887 0.977
S5 0. 564 0.768 0.971 0. 950 1. 000 0. 801 0.971 0.651 0.982 0.798 0.781 0.786 0.940
S6 0.717 0. 904 0. 866 0. 881 0. 801 1. 000 0.781 0. 847 0. 807 0. 830 0. 826 0.905 0.919
S7 0. 508 0.715 0.924 0. 945 0.971 0.781 1. 000 0.576 0.979 0.715 0. 696 0.732 0.899
S8 0.817 0.924 0.773 0. 765 0. 651 0. 847 0.576 1. 000 0. 632 0.814 0.819 0. 899 0.841
S9 0.585 0. 766 0.941 0.961 0.982 0. 807 0.979 0. 632 1. 000 0. 744 0.728 0. 808 0.928
S10 0.751 0. 909 0. 904 0. 842 0.798 0. 830 0.715 0.814 0.744 1. 000 0.998 0. 823 0.919
S11 0.754 0.912 0. 893 0. 832 0.781 0. 826 0. 696 0.819 0.728 0.998 1. 000 0. 821 0.912
S12 0.879 0.933 0. 845 0. 887 0. 786 0. 905 0.732 0. 899 0. 808 0. 823 0. 821 1. 000 0.920
R 0.761 0.930 0.982 0.977 0.940 0.919 0.899 0.841 0.928 0.919 0.912 0.920 1.000
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Fig. 3 Cluster analysis dendrogram of fingerprints of 12 batches of

Moringa oleifera leaves
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