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Abstract: Objective To comprehensively evaluate the Aucklandiae Radix quality by combining gray correlation method and FCM
(Fuzzy C-Means) algorithm. Methods HPLC method was used to determine the content of costunolide and dehydrocostus, and the
content of volatile oil was determined by steam distillation. The gray correlation method was used to sort the quality of Chinese herbal
medicines, and the FCM algorithm was used to classify the quality of medicines. Results The average correlation degree of
Aucklandiae Radix from different producing areas was: Yunnan > Guangdong > Guangxi > Hunan> Sichuan > Bozhou > Beijing >
Hebei. FCM algorithm divided samples into three categories: Yunnan, Guangdong and Guangxi were in the high quality group; Hunan
and Sichuan were in the medium quality group; Beijing, Bozhou, and Hebei were in the low quality group. Conclusion Constructing
an integrated pattern recognition model system for evaluating the quality of Chinese medicinal materials, and the fuzzy clustering
algorithm was adopted for the first time in Aucklandiae Radix. The purpose of this study is to form a kind of research method of
Aucklandiae Radix quality evaluation and provide a way to guide and apply the new methods of modern pattern recognition and data
mining in the application of traditional Chinese medicine quality evaluation.
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Table 1 Content of indexes in Aucklandiae Radix

WS AFRAE/ (ngg ") ZARFENB/(ngg ") R/ (mLkg ")

G5 AERAB (mgg ") ZEAFNE/(mgg") KM/ (mLkg ")

S1 26.098 3 303259 0.249
S2 302352 31.8790 0.287
S3 24493 4 30.691 8 0.234
S4 27.8184 30.272 1 0.286
S5 29.580 1 30.623 5 0.271
S6 28.027 3 30.041 4 0.289
S7 22.540 5 247593 0.126
S8 20.590 4 21.8810 0.089
S9 22.170 2 23.463 1 0.118
S10 21.783 4 24.1915 0.121
S11 19.504 2 20.739 4 0.069
S12 20.752°5 21.528 6 0.056
S13 28.077 6 32.067 3 0.274
S14 28.905 5 30.0527 0.263
S15 27.643 2 32.6013 0.285
S16 30.692 1 31.508 1 0.292
S17 28.593 1 31.6376 0.262
S18 29.2109 31.0802 0.258
S19 28.3247 33.864 1 0.296
S20 31.6899 32.166 3 0.315
S21 32.8173 34.200 5 0.322
S22 28.2815 33.639 5 0.295
S23 29.469 8 33.604 5 0.288
S24 282139 324103 0.286
S25 19.5122 21.7143 0.131
S26 19.866 7 22.008 3 0.142

$27 203122 224323 0.158
$28 203354 223806 0.156
$29 20.449 5 22.5817 0.160
S30 19.870 5 21.9314 0.121
S31 26.956 1 28.704 8 0.159
S32 27.1118 29.1172 0.166
$33 27.998 7 29.690 6 0.185
S34 27.569 7 29.841 8 0.201
S35 26.129 2 30.033 4 0.184
S36 26.405 3 28.678 0 0.153
S37 263542 27.2843 0.149
S38 27.236 1 28.024 6 0.162
S39 28.1812 29.0142 0.214
S40 27.175 4 283725 0.165
S41 27.1185 28.645 7 0.170
S42 259729 26.234 4 0.131
S43 24.6813 26.744 9 0.165
S44 214076 24329 8 0.158
S45 20.044 8 23.565 1 0.142
S46 18.842 1 20.589 5 0.098
S47 20.5932 226411 0.130
S48 21.2009 24.628 4 0.136
Al 328173 34.200 5 0.322
BiE 25.496 6 27.800 3 0.197
W 18.842 1 20.589 5 0.056
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Fig. 2 Correlation of samples produced in different areas
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Table 2 Sorting results of relative correlation and quality of each sample

FE FHRF R AL IR AEX f 22 R AEXS SCTR B SRR FE 4
S1 0.763 4 0.6470 0.5413 0.5577 i 3
S2 0.879 4 0.597 6 0.595 4

S3 0.769 8 0.670 8 0.534 4

S4 0.776 2 0.741 0 0.5116

S5 0.8815 0.561 1 0.6110

S6 0.8109 0.656 9 0.552'5

S7 0.577 8 0.783 2 0.424 6 0.463 5 Jb3 7
S8 0.635 1 0.715 8 0.470 1

S9 0.638 2 0.627 7 0.504 1

S10 0.5929 0.742 4 0.444 0

S11 0.643 4 0.787 8 0.449 6

S12 0.738 5 0.773 3 0.488 5

S13 0.774 3 0.642 4 0.546 5 0.564 3 "R 2
S14 09123 0.566 5 0.616 9

S15 0.7552 0.6417 0.540 6

S14 0.865 8 0.556 4 0.608 8

S17 0.721 8 0.680 9 0.514 6

S18 0.774 1 0.6127 0.558 2

S19 0.7522 0.644 5 0.538 6 0.567 1 = 1
S20 0.8523 0.563 8 0.601 9

S21 1.000 0 0.578 9 0.6333

S22 0.7519 0.643 1 0.5389

S23 0.775 1 0.642 3 0.546 8

S24 0.758 6 0.638 1 0.543 1

S25 0.622 1 0.707 7 0.467 8 0.467 6 Z M 6
S26 0.628 4 0.708 5 0.470 0

S27 0.646 0 0.706 9 0.4775

S28 0.636 8 0.724 0. 0.468 0

S29 0.647 7 0.706 5 0.478 3

S30 0.5953 0.744 7 0.444 3

S31 0.598 7 0.604 4 0.497 6 0.4830 ya)i 5
S32 0.566 8 0.621 6 0.476 9

S33 0.620 2 0.564 5 0.523 5

S34 0.603 5 0.669 9 0.473 9

S35 0.664 3 0.684 9 0.492 4

S36 0.562 3 0.7349 0.4335

S37 0.738 6 0.616 8 0.5449 0.5422 W 4
S38 0.719 8 0.616 9 0.538 5

S39 0.767 5 0.579 8 0.569 7

S40 0.773 9 0.5911 0.567 0

S41 0.634 0 0.563 1 0.529 6

S42 0.675 8 0.666 5 0.503 5

S43 0.5773 0.684 2 0.457 6 0.462 3 b 8
S44 0.664 4 0.678 6 0.494 7

S45 0.681 1 0.688 3 0.497 4

S46 0.562 5 0.843 9 0.3999

S47 0.594 5 0.757 3 0.439 8

S48 0.657 0 0.699 6 0.484 3
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